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The third Volume of the Cretaceous fauna of Southern India, embracing

the bivalved MoUusca, is now completed. This class affords just as perfect

evidence of the amazing richness and extent of the MoUuscan fauna of that

period, as either of the preceding. No less than two hundred and forty-three

species representing eighty-five genera will be found described in the following

pages.

In the present volume, even more fully than in the preceding, the reader

will find himself indebted to Dr. Stoliczka for a full, elaborate and careful

review of the whole class of Pelecypoda, in which the analogies of the recent and

fossil representatives are ably discussed, as well as for very careful lists of all

known cretaceous bivalves. None but those who have themselves attempted

such a review can appreciate the amount of labour involved in this under-

taking, but every student will gratefully acknowledge the value of such

contributions to Science.

The Bbachiopoda will be the next class to be illustrated, and are now
in hand.

THOMAS OLDHAM.
Geol. Surv. Oitice : Calcutta,



F. J^^

The fasciculi of the Palj]ONTologia Indica included in the present volume were issued at

following dates :

—

Parts 1 — 4, including pages 1—222^ Plates I—XII, issued Sept. 1st, 1870.

,, 5 — 8, „ „ 223—409, „ XIII—XXVIII, ,, Mar. 1st, 1871.

,y 9-—13, „ ,, 409—end, „ XXIX—L, „ Aug. 1st, „



PEEFACE.

In introducing the third volume of the South Indian cretaceous fossils, con-

taining a monograph of the Pelecypoda,* I have but few remarks to make.

A general historical sketch, with some notes on the different classes of MoUusca,

was given in the introduction to the Gastropoda (Vol. II of Cretaceous Fauna,

Palaeontologia Indica). I have nothing important to add to those notes.

t

The monograph of the Pelecypoda itself, strictly speaking, consists of three

divisions
: 1, a review of all the known (to me) recent and fossil genera ; 2, an

enumeration of all the cretaceous species ; and 3, descriptions, accompanied with

figures, of the species known to occur in the cretaceous deposits of the Trichinopoly

and South Arcot Districts of Southern India. A few words on each of these

divisions will suffice in the way of explanation.

1. It may perhaps be thought presumptuous on my part to undertake so

important a work as to review all the known fossil and recent genera of Pelecypoda.

No one will hesitate to admit that a work of this kind is most difficult, and I can

only say that I have discharged the duty as best I could with the materials at my
disposal, both in respect of specimens and literature.

The reasons why I undertook the work at all were several. When I entered

upon the examination of the South Indian Cretaceous Pelecypoda, I found that

nearly all the principal groups in this class of MoUusca were represented among

them. The importance of a correct generic determination, and the necessity for a

comparison of several of the species with others, known from different countries,

were obvious; they were in fact rendered essential by the materials of our

collection. But the difficulty then arose upon what basis the work should be

executed. H. and A. Adams' "Genera of recent MoUusca" appeared to me the

only work which I could follow, as I have already had occasion to observe

in my introduction to the Gastropoda. Chenu's Manual, the only work which

* Conchifera, Bivalvia, Lamellihranchiata, <^c., of other authors, see further on p. 8 and seq.

t Observations on classification of Mollusca, such as those by Prof. Hincks published in the Canadian Journal

of Industry, Science, and Arts for 1867, have very little influence upon the advance of the subject. Some others I will

notice when occasion offers itself in working out the different classes.
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treats the fossil in connection with the recent forms upon the same basis, is

incomplete, and in many cases the relations of the fossil to recent types have

been entirely mistaken. So far, therefore, as the Indian species, and others

required for comparison, were concerned, a necessity arose for a revision of the

generic groups to which they belonged. The references to the Cretaceous

Pelecypoda in general somewhat enlarged the scope of the undertaking, and it

appeared to me then that with a little additional information, the work might

prove a very useful compilation. I do not hesitate to say that I was also greatly

encouraged in carrying out this review by the many favorable opinions which had

reached me regarding similar reviews already given of some of the families of

the Gastropoda.

It must, however, be observed that this ' review of the genera' does not pretend

to be more than the word expresses. Even as far as completeness goes, the list

must be judged only with reference to the materials at my disposal. I wish I had

been able to call it a revision, but such would have required a great deal more
time, a far superior anatomical and conchological knowledge, and essentially an
examination of typical species, Wherever these were accessible to me, I have
not omitted to make my characteristics as detailed as I believe to be requisite for

purposes of determination. But in a large number of cases my only resources

were the scattered notes published about the various genera, or the brief charac-

teristics, which, when based upon imperfect fossil specimens, are necessarily them-
selves imperfect, and, I am sorry to say, often only too much so. My object,

therefore, has necessarily been limited principally to giving a review of the present
state of our knowledge, leaving the completion of this to those who have more
opportunities of examining typical specimens,

I hardly need to add that I will be greatly indebted for a notice of any
corrections or omissions which may be pointed out to me, and will giye them
publicity with the least possible delay.

The general classification into orders, and partially also that into families, &c
differs considerably from that recorded in any other work on Conchology. l\J^
taken advantage of the examination of the animals of a great many IpeciesTn
various groups, and this in connection with the study of the fossil forms has
suggested some alterations, which I have been anxious to introd^ce in the clas.T
iication.

Every one acquainted with this subject will be aware that it is most difficult
to arrange the Pelecypoda into well defined natural groups. The characters of the
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shells cannot always be brought into harmony with those of the animals. Thus^

for instance, the shells of the Fapeiid^ show a great relation to the Mactuibm,

while the animals are most closely allied to the Ti:llinid^. Again, the animal

of a Lutraria is that of a Mya, while the shell in its hinge character is a slightly

modified Mactra. The animal of Glauconomya also resembles that of the Myidm,
while the shell is a somewhat modified Fetricola. As far as it was possible atten-

tion has been paid to the anatomical characters, but these were not allowed

altogether to supersede those of the shells.

In order to facilitate an insight into the systematical arrangement, as here

carried out, I append (see p. xv et seq.) a list in which all the divisions down
to the genera, and in most cases also to sub-genera, with the typical species of

each, are entered. This will form in certain respects a supplement, as the names

of typical species have not in all cases been referred to in the text. It will be seen

from this list that I have classed all the known Pelecypoda into 10 orders, 46

families, and 530 genera, the sub-genera not being specially numbered. How far

this arrangement will find approval from Oonchologists further researches must

show.

2. With reference to the second division of the work, previously alluded to, it

will be, I think, convenient to the student to find the lists of cretaceous Pelecypoda,

lately published, and partially still in progress, by Prof. Pictet in his Pal. Suisse,

rendered more complete. I have supplied several omissions in that work, though

I have but little doubt that there are many gaps yet to be filled up. My lists

must be consulted together with those of Prof. Pictet, for I have not deemed it

necessary to swell the record by a repetition of those references to the literature

of the subject which are already accurately given in Pictet 's elaborate accounts.

The species of only the last few families have been compiled independently of

that work. Suggestions regarding the correct generic determination of the

cretaceous species, so far as materials, or descriptions and illustrations, admitted,

have been embodied in the lists.

3. The descriptions of the Indian cretaceous species have been framed with

those details believed to be necessary for their identification. Iraproved materials

will naturally call for additions, but when these were too imperfect for purposes

of identification, separate specific names have been omitted; a figure of the spe-

cimen was, however, usually given. Some conchological and geological details

are noticed in the summary qn the genera;l character of the Indian cretaceous

Pelecypoda (see p. 508),
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Before concluding these general remarks, I think it desirable to make some

observations regarding the long vexed question of the ^priority of names, in order

to justify the procedure which I have adopted in the subsequent records.

Several years since the attention of naturalists was drawn* to the incorrect

interpretation of the laws which should regulate the priority of names in Zoology

and Botany. The innovation of accepting pre-Linnean names was a few years

ago somewhat hastily accepted by a number of naturalists and partially carried

out regardless of everything else ; but it has equally hastily been abandoned by

others.

The British Association Committee devised a rule that the 10th edition of

Linne's Systerna Naturce, published in 1758, should be taken as the starting point,

and that no names given prior to that date should be admitted as possessing right

to priority. So far as specific names are concerned, at least in Zoology, t this

rule may safely be regarded as correct, $ but it is decidedly not so with regard to

generic§ names. I cannot believe that the rule will ever be accepted by all

naturalists in that general form ; it is certainly not a Linnean rule as it is supposed

by many to be. The rules which should regulate priority of generic names had

been established with very great detail by Linne himself in his Phil. Botanica

§§. 210—250, published in 1750. Some of these were afterwards neglected by

Linne himself, and a few others, being impracticable, were superseded by other

rules, but most of them have regulated science since their publication in 1750,

and are in force up to the present day. I have but little doubt that we are

perfectly entitled to go even further back than the year 1750 ; in fact, I believe^

the respect due to the labours of former naturalists dictates this, and the more
we become acquainted with the many old literary treasures, the greater wiU be
the number of those who will pay respect to them. It appears to me that the
date for the acceptance of generic names should be extended as far back as 1699,
the time of writing of Luidius (Llwyd), who was immediately followed by James
Petiver and Eumph ( Amboin-Eariteitkamer) and others. This is a point which
yet requires very close examination. In no case, however, are we entitled to set

MalaLLofBlS^^^^^^
^^^^'''''''''^ ''''- '^ ''' ^^ -' ^^^- ^^^^ ^^^'^ '^'^> ^^^- -^. H, and in

t 1^49 would be the proper date for Botany.

^

J The rule of binominal nomenclature is not subject to any alterations by the system which is now bein^ often

itlT;:;:::" '' '"' "^^ -' -'"'''-''' --' '^ -'^^^ -^*^°^' ^''"' ^^-^^^' ^ tHnomin7nomen-

much tollr?
"';"""

°"f* r*
*" ^' '^'"'"^''^ *° '''' ^'^^''^ ^'"^'«-' - &-'li^^ --d orders, &c.

; they aremuch too hable to undergo changes by the progress in the examination of the elements of which they ar^ com;osedf
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aside the rules defined in Linne's Phil. Botanica of 1750, and names published

after that date, that is, between 1750 and 1758, should not on that account alone

be disqualified to compete with the rules of priority, of which, as we know, there

are a great many. No one will advocate the idea that mere names without descrip-

tion or illustration should be accepted, unless they refer to a well known species

quoted as the type of the genus; or that such compound names as 'Catinus lactis'

or 'Mitra hungarica' ought to be introduced, but what reasonable objection can

be entertained against names of Klein, such as IJpidromus, Cithara, Lagena,

Avicula, Tola, Badula, and many others ? They are characterized, and one or

two species of each are figured in a work specially devoted to Conchology ; they

are designated as ' genera' and arranged in classes and sections by a man who may

fairly be considered the greatest conchologist of his time. This work with a little

alteration would in many respects have done honor to a conchologist of 20 years

ago. Some of the generic groups first proposed in the remarkable * Tentamen

Methodi Ostracologicse' were re-introduced into our systems only very recently,

when by a more comprehensive study of the shells and animals their correctness

had become re-established.

Klein as a naturalist, possessing detailed knowledge of natural history objects

and the ability to classify them, was far superior to Linne, even in 1734, when

he published his ' Naturalis dispositio Echinodermatum,' while the 1st edition of

Linne's Systema Naturae only appeared in 1735. Scarcely any naturalist at the

present time would think of objecting to many of Klein's genera of Echinoderms,

why then should the conchologists do so to his genera of shells ? Even in 1753, the

time of Klein's publication of his Tent. Meth. Ostrac, Linne hardly possessed a

shadow of Klein's conchological knowledge, as may be readily seen from the

Museum Tessinianum, which was also published in 1753. Linne never desired that

his names should supersede those of other naturalists working before him, as is clear

from § 241 of his Fundament. Bot. Linne's name stands far too high for any

one to attempt to eclipse his labours in natural science, but Morch justly remarks

that when Linne did omit any generic names, or did not acknowledge them, it was

either from want of acquaintance with the published literature or from actual want

of knowledge of the objects; for he had, until shortly before the publication of

his 10th edition of the Syst. Nat., only a comparatively insignificant collection of

shells to consult.

I readily admit that we cannot disregard the so-called priority of general use.

When a name has been used for nearly a century in all books of natural science,
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while another, perhaps published one or two years previously, had the misfortune

never to become known, it would be unwise to cancel the well known name and

to replace it by another. It is to be regretted that Klein's labours were so little

acknowledged by our old veterans in conchology, as, for instance, by Lamarck,

who clearly used Klein a great deal, but subjected almost everything to some

change or other. If Lamarck had worked out conchology, as regards generic

groups, in the spirit indicated by Klein, he would have advanced our science by at

least 30 years. However, I will not now dwell upon this subject ; the facts are

well known. The system of disregarding the generic names given prior to 1758

is not adhered to even by the otherwise strictest devotees of the rule. I may

among many celebrated authors only quote Deshayes, who admits Adanson's

genera Fedipes and Nerita, although they bear the date 1757; and surely no

sensible man would object to the propriety of this. Others accept still older names

unconsciously, but agitate equally ignorantly in favor of the rule.

Another not less important point to which I would briefly allude is, the case

relating to a generic name having been proposed to include several varied species^

where the type of the genus had not been particularly pointed out. The rules on

this question have been also partially established by Linne (in Phil. Bot.) and were

emended by the British Association Committee. It is, however, surprising to meet

with the inconsequences in reasoning which occur in carrying out the provisions

of this rule, particularly in fossil conchology.

Let us take an example : In the second edition of his Paris basin fossils,

Deshayes argues, in accordance with the above quoted rule, in favor of the pro-

priety of retaining the generic names Capsa of Bruguier, Fsammobia and Sangui-

nolaria of Lamarck, JDonax of Linne, and many others, under which species had

been described which no conchologist would at the present time dream of placing

in one and the same genus. Mr. Deshayes himself is, however, not consistent in

his argument.

Schuhmacher proposed in 1817 a new genus, Gastrana, referring to it two

species formerly known as Tellina AUldgardiana and Venus monstrosa. Shortly

after it was discovered that the latter species belonged to the genus Tetricola, sug-

gested by Lamarck already in 1801, but the distinction of the first from Tellina

was confirmed. What reason then can there exist for not applying to it the name
Gastrana instead of replacing it by that of Fragilia which is of latter date ?

Mr. Deshayes solves the question. He tells us that it devolves upon the author

himself to decide which is the type of the genus, though really in this case only one
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species remained to be decided on. Similar strange arguments are used in discussing

the priority of the generic names Faphia and Mesodesma^ and of several others.

The argument brought forward is simply, that because an author has described

under a generic name several species which are referable to different genera, his

generic name should not be accepted. I would hardly notice this want of conse-

quence based upon an untenable argument were it not advocated by, I may say, one

of our greatest conchological authorities. Instances such as these ought, I believe,

to be pointed out, for they have injurious influence upon the study of fossil con-

chology, and indeed threaten to affect the principles of scientific nomenclature.

Deshayes by his enormous labours has produced a school of followers some of

whom, I may say, accept blindly whatever has been placed on record by him. No

independent idea is allowed to establish itself in the mind of the student, and if

such has involuntarily pressed itself forward, it is stated with hesitation, the facts

are given as not agreeing with those put forward by the great master, but they must

not be introduced without his sanction. No other information is listened to, for

Deshayes says so and so, &c. A pitiful state of scientific research, and greatly to

be regretted ! Where are we to look for progress in the study of fossil conchology, if

the science loses so many opportunities offered to her of obtaining an insight into

the secrets of nature! That so many palaeontologists follow Deshayes in their

researches may certainly be considered laudable; but that many copy his occasional

or accidental mistakes and then even defend these, because they are believed to

represent that author's views, is, to say the least, discreditable. Mr. Deshayes

would certainly not accept such a compliment.—It is an entirely mistaken opinion

to put forth that the scientific man can himself be the only judge of what he has

done for science, and that no one else is entitled to give an explanation of his work

but himself. And yet Mr. Deshayes brings that argument forward almost every

time that it suits him ; as, for instance, when it pleases an author to abandon one

name and replace it by another without any apparent reason.—An author has no

more right to change a name proposed by himself, when once published and adopted

in science, than any other fellow worker has.

I can fairly say that I would be the last man to throw the slightest shadow

upon the labours of those who did honor to science before many of us were born,

but I do hold, that science should remain a republic in which every man is allowed

to express freely his own opinion. Nay, science has a right to demand from every

one of her servants the expression of an independent opinion derived from direct

observation or thought.
/
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I have been led to these remarks solely because I am anxious that the

progress which is being made in recent conchology towards a better under-

standing of the genera and their development should be heartily supported by

the researches of the palaeontologist, but not stopped, or even retarded. The

palaeontologist has very often to make certain enquiries, particularly with refer-

ence to the strata in which the fossils occur independently of the zoologists, but

if true progress in the work is to be attained, the one must utilise the work of the

other.

There cannot be the least doubt that Deshayes has done an enormous ser-

vice to fossil conchology by his conservative ideas. Knowing the difl&culties

accompanying the examination of fossil shells, often imperfect, he has been eagerly

watching over the old Lamarckian genera in order that they may not be split up

and then lost for insufficient reasons. The charges which he brought against the

classificatory alterations of Schuhmacher, Gray, Swainson, and others, have

been almost equally strongly brought forward by him in their favor. Thus, in 1843

Deshayes most strenuously argued that only one genus Mesodesma (=. FapUaJ
should be accepted in his family Mesodesmidcs, but in 1860 he admits exactly

the generic divisions which Gray proposed in that family in 1840. I have little

hesitation in thinking that Mr. Deshayes will in 1878 admit much of that which
was recorded in 1858 by H. and A. Adams in the '^ Genera," a work with which
in 1860 he still found most serious fault.

There is something unusually unsatisfactory to be noticed in the last edition

of the Paris fossils. In the review of the various families of the MoUusca it

appears, as a rule, to be the intention of the author to give a conspectus of the
genera belonging to each family. This conspectus is, however, evidently left

incomplete. Many of the generic divisions are there omitted which Deshayes
has not only accepted, but himself proposed in his works on recent conchology,
as, for instance, in the British Museum catalogues. It would almost appear that
Mr. Deshayes believed it as yet unsafe to allow the pateontologist an insight
into the variety of forms which the studies in recent conchology have revealed.
I can find hardly any other reason to explain the facts, if the family and generic
expositions in the 2nd edition of the Paris fossils should be taken as intended to
supersede former ideas expressed by Deshayes ; and this they certainly do appear
to aim at. Again, some generic divisions are pointed out by Deshayes in his
general remarks on the families, but are not accepted in the specific descriptions.
In other cases the identity of genera (as, for instance, of Unio and AmdontaJ
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is strictly argued, but in the specific descriptions the generic distinctions are

admitted.—It is not necessary to multiply facts.

With reference to specific names I would notice only two points. I have

retained in my descriptions the name of the author who first named and described

the species, without regard to any changes which may have subsequently been

made in the generic names. The generic change is usually indicated by 'sp.'

after the author's name, or by giving his name in brackets*— ( ) ; the latter plan

is probably better, because simpler and might be generally adopted. Where a

generic name is entirely superseded by another, possessing priority over it, as, for

instance, Aviciila over Fteria, Maditla over Lima, the indication of the author's

name in brackets is not at all required.

The practice of many zoologists, and nearly all botanists, to change the name
of the author with every change made in the generic determination has no found-

ation. The generic name has its author and so has the specific name. If we
describe a species, we must accept the name of the author who proposed or first

described the species under a specific designation. To make this rule valid, it is

only necessary that the specific name be published in connection with a generic

one, but it does not necessarily follow that the generic name should be acknowledged

by the subsequent author. If we reject the name of the author of a specific

name published in connection with a generic one, we acknowledge, besides the

generic and specific authorship, a third one, which is only applicable to the combi-

nation of both. Why scientific literature should be molested with such personal

vanity is really not apparent, unless scientific men do not consider general research

in science as common property—which it is. There is little doubt that the time

will come when our nomenclature will be so firmly established, that authors'

names will become altogether a superfluous appendage which can be dispensed

with, but the less the subject is complicated now, the more easily can it be dealt

with hereafter.

Lastly, I have not accepted in my descriptions the system which advocates

as admissible a repetition of the same name as generic and specific, as, for instance,

Meretrix meretrlx, Gemma gemma, 8fc. I think the practice equivalent to drag-

ging scientific nomenclature into an absurdity. The British Association lately

urged the application of the rule that no names which had been used as specific

are admissible as generic. This was evidently done with the object of avoiding a

* For sub-generic names I have mostly used another form of parenthesis, viz. [ ].
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repetition of the same name as generic and specific, and also in order to preserve

the right of priority of the original specific denominations. It is an excellent rule,

but it must not be enforced so as to take retrospective effect, it would cause enor-

mous confusion in our nomenclature, and nothing would practically be gained by it.

Indeed, I doubt whether it ever would become generally acknowledged. A date

should be specified, from which the rule should come into force, and this time

should be communicated to all scientific bodies in Europe and abroad : and there is

little doubt that in this manner generally applicable results would be obtained.

E. STOLICZKA.



Synoptical list of the families and genera noticed in the present volume^ together with the

respective type-species.

Sub-kingdom, MOLLUSCA.
Class, PELECTPODA.

Ordees, Families, and Genera, Typical species.

o .

<
Ah

Orders, Families, and Genera. Typical species.

II

Order,—PHOLADACEA ... 9 Sub-fam.,—BRi:CHITII^M .

.

. 28

Family—FROLADID^ ... ... 9
Genus—
35. HuMPHEEYA. Gray, 1858=.. H. Strangei, A. Ad. Rec. ... 28

Suh-fam.,—TEEEDININm ... ... 11 36. Beechites, Guetfc., 1774 ... P. vaginiferus, Lara. ,, ... 28
Genus— 36a. [Waenea], Gray, 1858 ... P. australis, Chenu

,, 28
1. Teeedo, Sell., 1732 T. norvegica, Spengh Rec. ... 13 37. Foegia, Gray, 1840 F. agglutinans. Lam. ,, ... 29
2. Upeeotis, Guett., 1774 ... U, clava, Gmel. ,, 13 37a. [Aeytene], Gray, 1840 ... F. Pecluziana, Chenu

i) ... 29
3. KupHUS, Guett., 1774 K. Mannii, Wright

,
13 38. Penicilltjs, Gray, 1840 ... P. aquarius, Burrow ,, ... 29

4. Calobates, Gould, 1862 ... C. thoracites, Gould
J

13 38a. [Clepsydea], Gray, 1858... P. strangulatus, Chenu ... ,, ... 29
5. Nausitoeia, Wright, 1864 N. Dunlopii, Wright ...

,
13

6. Xyloteya, Leach, 1840 ... X. hipinnata, Turt. 13 Order,-MYACE^ ... ... 32
7. Teeedolites, Desh., 1842

8. POLAETHUS, Gabb, 1864 ...

T. clavatus, Desh.

P. americanus, Gabb
C ret.... 13

14
Family,—MYIBM ... 33

9. Lyeodus, Gould, 1870 ... L. cMoroticus, Gould Rec. ... 480 Sub -fam.,—COBB TILING . .

.

Genus—
39. HiMELLA, H. Ad., 1860 ...

34

Suh-fam.y—PHOLADIN^ . • • 17 H.fiuviatilis, Ad. Rec. .. 34
Genus— 40. Sphenia, Turton, 1822 ... Sph. Binghami, Turt. ,, ... 35
10. Teeedina, Desb., 1824 ... T. jpersonata, Lamk. Eoc. ... 18 41. CoRBULA, Brug., 1792 C. gibba, Olivi.

,, ... 35
11. Xylophaga, Turt., 1822 ... X. dorsalis, Turt. Rec. ... 19 41a. [Pteeomya],* Moore, 1861 Pt. Croivcombeia, M. Rhsetic

12. Goniochasma, Meek, 1864 G. Stimpsoni, M. and H.... Cret. ... 19 42, TiEjfiODON, Dunk., 1851 ... T. ellipticus, Dunk. Lias ... 480
13. TUENUS, Gabb, 1864 T. plenus, Gabb jj ... 19 43. EucHAEis, Recluz, 1850 ... Fu. quadrata. Hinds Rec. ... 35
Ida. [Xylophagella], M., 1864 X. elegantula, M. and H. „ 19 (?=Basterotia, Mayer).

14. Jouannetia, Desh., 1828 ... J. glohosa, Q. k Q^\m. ... Rec. ... 20 44- Pleueodesma, Homes, 1859 PI. Mayeri, Homes Mio. ... 36
14a. [Pholadopsis], Con., 1849 J. pectinata, Conrad j> 20 45. CoEBUEELLA, Lycett, 1853 C. curtansata, Phil. Jur. ... 36
15. Maetesia, Leach, 1824 ... M. striata, Linn. 5> 20 46. CoEBULAMELLA, Meek and C. gregarea, M. and H. . .

,

Cret. ... 37
15a. [Pholameeia], Con., 1865 Ph. triquetra, Con. Olig. ... 20 Hayd., 1857.

16. ScHEOTEEiA, Tryon, 1862 ... Fholas cordata, Schr. Rec. ... 20 47. Spheniopsis, Saudb., 1863 Sph. scalaris, Braun Olig.... 37
17. DiPLOTHYEA, Tryon, 1862 . .

,

B. Smithii, Tryon
5, 20 48. Ne^ea, Gray, 1834 N. cuspidata, Olivi. Rec. ... 37

18. Paeapholas, Conrad, 1848 P. ealifornicus. Con. „ 20 48a. [Rhinomya], A. Ad., 1864 iV. PhiUipinensis, Hinds... 38
19. Pholadidea, Turton, 1819 Ph. papyracea, Sol. }i 21 486. [Caediomya], A. Ad., 1864 N. Gouldiana, Hinds 38
19a. [Talonella], Gray, 1851... Ph. tridens, Sow. JJ 21 49. POEOMYA, Forbes, 1844 ... P. granulata, Nyst ,, ... 38
195. [Hatasia], Gray, 1851 ... Ph. melanura, Sow. J, 21 50. AzAEA, d'Orbigny, 1839 ... A. eontracta. Say 38
19c. [NETASTOMELLA],Carp., 1865 PA, Barmnii, Sow.

5, 21 51. CoEBULOMYA, Nyst, 1846 C. mediterranea, Costa ... ,, . I

.

39
20. Penitella, Valenc, 18??... P. penita. Con. ,, 21 52. Ceyptomya, Con., 1848 ... C. Philippinarum, A. Ad... 39
21. Talona, Gray, 1840 T. explanata, Spengl. „ 21 53. DoESOMYA, Ryck., 1852 ... B. dorsata, Ryckh. Carbf!"" 480
22. Navea, Gray, 1851 iV. subglohosa, Gray 5, ... 21
23. Baenea, Leach, 1826 P. Candida, Linn. „ 21 Sub-fam.,—MTINJ3 ... 39
23a. [Anchomasa], Leach, 1852 P. parva, L, ,, ... 21 Genus—
24. MONOTHYEA, Tryon, 1862 . .

.

M. orientalis, Gmel. ,, 21 54. TUGONIA, Gray, 1842 T. anatina, Chem. Rec. ... 39
25. Pholas, Linne, 1757 Ph. costata, Linn. „ 22 55. Platyodon, Con., 1837 ... P. cancellatus, Conrad ... 39
25a. [Cyetopleuea,] Try., 1862 Ph. crucifera, Sow. » 22 56. Mya, Linn., 1747 M. arenaria, Linn. ,, ... 40
26. Dactilina, Gray, 1847 ... B. dactylus, Linn. „ 22
27. ZiEPH^A, Leach, 1847 ... Z. crispata, Linn.

3, ... 22 Family,-MA CTPIBJE . .

.

... 49

Family—GASTE CEJENIBM ... 25
Sub.fam.,—LUTEAJRIINJE . .

.

Genus—
50

Suh-fam.,—GASTEOCR^JSriN^ ... 26 57. Anatinella, Sow., 1829 ... A. Candida, Chem. Rec. ... 50
Genus— 58. Caedilia, Deshayes, 1835... C. inermis, Desh. 51
28. Spengleeia, Tryon, 1861... Sp. mytiloides. Lam. Rec. ... 26 59. Steothodok, Giebel, 1856 St. Liscavieiisis, Gieb. Lias, ... 51
29. RoCELLAEiA, F. d. Bell., 1802 R. duhia, Penn. „ 26 60. Heteeocaedia, Desh., 1854 H. gibbosula, Desh. Rec. ... 51
30. CucuEBiTULA, Gould, 1861 C. cymbia, Speng. 26 61. Daeina, Gray, 1849 B. solenoides. King 51
31. Gasteoch^na, Speng.,1780 G. mumia, Speng. „ 26 62. C^cella, Gray, 1849

63. Raeta, Gray, 1849
C. turgida, Desh.
R. canaliculata. Say

,, 51
51

Suh-fam.,—CLArAOi:LLI]V^'.' ... ... 27 64. Labiosa, Schmidt, 1832 ... L. anatina, Speng. ,, ... 52
Genus— 65. Vanganella, Gray, 1849 ... V. Taylorii, Gray

J, ... 52
32. Beyopa, Gray, 1840 P. aperfa, Sow. Rec. ... 27 m. Zenatia, Gray, 1849 Z. acinacies, Quoy ;, ... 52
32a. [Dacosta], Gray, 1858 ... P. australis, Sow. » ... 27 67. Pteeopsis, Conrad, 1866 ... Pt. papyria, Con. Eoc. ... 52
33. Clavagelia, Lam., 1812... C. echinata, Lam. Eoc. ... 27 68. Teesus, Gray, 1849 T. maximus, Middend. ... Rec. ... 52
34. Stiepulina, Stol., 1869 ... St. coronatay Desh. U.terty. 27 69. ScHizoTH^EUS, Con., 1852 Sch. Nuttallii, Con. ... „ 52

* Shell resemWing CorJttZa, thin, smooth, or concentrically striated, inequivalve, inequilateral; anterior side short, rounded, posterior produced, obliquely truncate, gaping; left
valve with a ridge from the umbo to the postero-inferior end. Hinge unknown. Type, M. Croivcombeia, Moore, from Ehsetic beds at Beer-Croweombe. Except by its thin structure,
this shell does not appear to differ from Corbida. It is not stated which of the valves is the larger one, but the figure appears to indicate that the right valve is the larger one, which
is also usually the case in Corbula,

d
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Oedees, Families, and Gexeea.

70. Ltjteaeia, Lamarck, 1799...

71. Standella, Gray, 1837 ...

7l«, [MEROPE],H.&A.Ad.,1857
715. [MacteomeeisI, Couracl,

1867.

72. Eastonia, Gray, 1849

Sul-fam.,—MACTRIN^ ...

Genus—
73. Haevella, Gray, 1849 ...

73«. [MacteellaJ, Gray, 1849...

735. [Macteinula], Gray, 1849

74. Cymbophoea, Gabb, 1869...

75. Spisula, Gray, 1837

75a. [OxYPEEAs], Morch, 1851 ?

76. Mactea, Linn., 1767
76a. [Schizodesma], Graj', 1837

77. MULINIA, Gray, 1836
78. PSEUDOCAEDIIJM, Gbb., 1866

79. Macteodesma, Con., 1868...

80. Eangia, DesmouL, 1832 . .

.

800!. [RANaiANELLA], Con., 1867

Family,—ANATIBIBM . .

.

8uh-fam.,—FANI)0BIN^ ••

Genus—
81. Myochama, Stutch., 1830...

82. Myodoea, Gray, 1840
83. Pandoea, Brug., 1792
83(3!. [Kenneelia], Carpfc., 1864..

84. C^LODON, Carp., 1864
85. Clidiophoea, Carp., 1864...

Sul-fam.y—THRACIINm .

.

Genus
86.

87.

88.

91.

91«,

92.

93.

94.

95.

96.

97.

98-

99.

100.

Tellinomya, Hall, 1847 ...

ASTHENOTH^EUS, Carpt.,

1864.

COEIMYA, Ag., 1842
AxiNUS, Sow., 1821
Theacia, Leach, 1824
IxAETiA,* Leach, 1852 ...

[Ligula], Recluz, 18?? ...

Calcaea, Recluz, 1868
Peeiploma, Schuhm., 1817
COCHLODESMA, Couth., 18??

Pelopia, H. Adams, 1868...

Alicia, Angas, 1867
Lyonsia, Turton, 1822 ...

Lyonsiella, Sars, 1868 ...

Entodesma, Phil., 1845 ...

SOTILEYETIA,t RecL, 1869 . .

.

Su h-fam.,—ANATININ.^

Genus-

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

Mytilimeeia, Con., 1837
Edmondia, Kon., 1842 ...

Caediomoepha, Kon., 1842
Ceeomia, Agassiz, 1842 ...

Geesslya, Agassiz, 1842 ..

Alloeisma, King, 1844 ...

Myacites, Schloth., 1820
( ?= Facliymya, Sow.).

HOMOMYA, Agassiz, 1843 . .

.

Tyleeia, H. & A. Ad., 1857
Anatina, Lam., 1809
('=Flatymya, Ag., expartej.

Ceecomya, Agassiz, 1843. .

.

Typical species.

L. ohlonga, Gmel.
St. striatella, Lam.
St. (sgyptiaca, Chem.
St. ovalis, Gray

JEast. mgosa, Gmel.

H. elegans, Sow.

Mact. alata, Speng.

M. plicataria, Chem.
C. AsJiburneri, Gabb
S'p. truncata, Mont.
Sp. triangularis, Lam.
M. stuUorum, Linne
M. Spengleri, Linn.

M. edulis, King
Ps. Gahbii, (Rem.)

3£, ponderosa, Conrad
Jl. cyrenoides, Desm.
B. trigona. Petit

M. anomioides, Stutchb....

M. hrevis, Stutchb.

Pand. incBquivalvis, Linn.

P. [-ST.] hicarinata, Carp.

Pandora Ceylanica, Sow.. .

.

CI. clavigulata, Carp.

T. nasuta, Hall ...

A. villosior, Carpt.

C. pinguis, Ag.
Ax. angulatus. Sow.
Th. fragilis, Penn.
Ix. distorta, Mont.
L. declivis, Penn.
C. oblonga, Phil.

P. incequivalvis, Sch.

C. Leana, Couth.
Pel. brevifrons, H. Ad.
A. angustata, Ang.
L. Norvegica, Chem.
L, abyssicola, Sars

E. cMloensis, Phil,

S. Moulinsii, Reel.

M. Nuttalli, Con.
IE. imioniformis, Phil.

C. elongata, Kon.
C. excentrica, Ag.
G. zonata, Ag.
A^ sulcata, Flem.
M. elongdtus, Schloth.

H. liortulana, Ag.
T. fragilis, H. & A. Ad.
A. subrostrata, Lam.

C. pinguis, Ag.

Rec.

Rec.

Cret.

Rec.

Ter.

Mio.

Rec.

Rec.

Sil.

Rec.

Jur.

Eoc.

Rec.

Ter.

Rec.

Rec.

Car.

Jur.

jj

Car.

Trias.

Jur.

Rec.

Jur.

Oedees, Families, and Geneea.

112. Plectomya, Loriol, 1868. .

.

(^=zPlatymya, Ag., expartej.

113. Cyathodonta, Con., 1849

114. Plicomya, Stol., 1870 ...

(= Leptomya,
= Peri'plomya, Con.).

115. Attatimya, Con., 1860 ...

116. Antheacomya, Salter, 1861

117. CHiENOMYA, Meek, 1865...

118. Pleueomya, Ag., 1842 ...

119. GONYOMYA, Ag., 1842 ...

120. Pholadomya, Sow., 1823
121. Cymella, Meek, 1864 ...

122. Machomya, Loriol, 1868

Family,- SAXICAVID^ . .

.

Genus—
123. NoTOMYA, McCoy, 1847 ...

124. Antheacosia, King, 1856
125. QUENSTEDTIA, Moriis and

Lycett, 1853.

126. Paeamya, Conrad, 1838...

127. Saxicaya, Fl d. Bell., 1802
128. Panop^a, Menard, 1807...

129. Glycimeeis, Klein, 1753
130. Cyetodaeia, Daudin, 1799

Family,—GLAUCONOMYIB^
Genus—
131. GLATJCO]sroMYA,Bronn,1838

132. Tanysiphon, Benson, 1858

Family,—SOLFNIBjE . .

.

Sub-fam.,—S0LBNINm

SoLEN, Linn., 1757
[Solena], Browne, 1756...

[Plectosolen], Conrad,

1866.

Ensis, Schuhm., 1817 ...

SoLENOPSis, McCoy, 1844
SOLENAEIA, Stol, 1870 ...

CuLTELLUS, Schuhm., 1817
[Ensiculus], H. & A. Ad.,

1860.
SiLiQUA, Miihlfeld, 1811 ...

133.

13305.

1335.

134.

135.

136.

137.

137«.

138.

8ub-fam.,—jPE:AItELLINJEl
Genus—
139. CEEATisoLEisr, Forbcs, 1848
140. Phaeella, Gray, 1854 ...

141. Legumen, Conrad, 1858...

142. Lbptosolen, Conrad, 1867
143. Mesopleuea, Conrad, 1867
144. SOLYMA, Conrad, 1870 ...

145. SoEECUETUS, Blainv., 1825
146. AzoE, Gray, 1847
147. Tagelus, Gray, 1847 ...

148. Novaculina, Benson, 1830

Order,-TELLI]SrACEA ...

Family,—PAPHUBM ...

Genus—
149. Eevilia, Turton, 1822 ...

150. Anapa, Gray, 1840

Typical species.

P. Tugosa, Rom.

C. magnijica, Jonas
PI. peculiaris, Con.

A. anteradiata, Con.
A. Adamsi, Salt.

Ch. Leavenworthensis, M. &
Hayd.

PI. elongata, Ag.
G. sulcata, Ag.
Ph. Candida, Sow.
C. undata, M. & Hayd. ...

M. BunJceri, d'Orb,

N. securiformis, McCoy.
An. Beaniana, King
q. oblita, Phill.

P. suhovafa, Con.

S. rugosa, Linn.
P. Faujasi, Men.
Gl. norvegica, Spengl.
C. siliqua, Spengl.

G. rugosa, Reeve
T. rivalis, Bens.

S. vagina, Linne
S. obliquus, Spengl.

S. gracilis, Sow.

F. siliqua, Linn.
S. vetustus, Goldf.

S. affinis, (Eich.)

C. maximus, Gmel.
Solen cultellus, Linn.

S. radiata, Linn.

C. legumen, Linn.
Ph. acutidens. Gray
L. ellipticus, Con.
L. hiplicatus, Con.
M. Udentata, Spengl.
S. lineolata. Con.
S. strigillatus, Linn.
A. coarctatus, Gmel.
T. gibbus, Spengl.

N. gangetica, Bens.

F. castanea, Mont.
A. cuneata, Desh.

Jur.

Rec.

Cret.

Carb..

Jur.

Rec.

Cret.

Jur.

Pal. .,

Carbf.

Jur. .,

Mio.

Rec.
Ter.

Rec.

Rec.

Rec.

Eoc.

Rec.

Pal.

Cret.

Rec.

Rec.

Cret.

Rec.

Cret.

Rec.

Rec.

t Pil^^if^^^
^^ Pajtel s' Systeme and Catalogue, p. 18, proposed to substitute the name Rupicilla for Eupicola, hnt Ixartia is a much older name,

t bhell inequilateral, spoon-like process directed backwards', Act. Soc.Linn,, Bordeaux, xxvii, vide Zool. Record for 1869, p. 583.
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Oedees, Families, and Geneea.

150a. [Davila], Gray, 1840
151. Paphia, Lam., 1799

(=Mesodesma^^Donacilla)

.

151a. [Ceronia], Gray, 1840 ...

152. Mactropsis, Conrad, 186 ?

Family—8CR0BICULARIIDM

Suh-fam.,—cUMINaiIN^Ti . .

.

Genus—
153. CuMiNdiA, Sow., 1833 ...

154. MONTROIJZIERA, SoUV.,

1863.

155. Thyella, H. Ad., 1865 ...

Typical species.

am.,—SEMBLIN^
Genus—
156. Semele, Scliulim., 1817 ...

157. Syndosmya, Recluz, 1843

158. Theora, H. & A. Ad., 1854

158(2. [Endopleura], a. Ad.,

1864.

159. Plectodon, Carpfc., 1866. .

.

160. Leptomya, a. Ad., 1864...

160a. [Leiomya], A. Ad., 1864...

161. PAL.aEOMYA, Zitt. & Goub.,

1861.

162. SCROBICULARIA, Schuhm,,
1817.

163. LUTRICOLA, Blainv., 1824

164. lACRA, H. & A. Ad., 1858

165. (Edalina, Carp., 1866 ...

166. CooPERELLA, Carp., 186 ?

167. Cycladella, Carp., 1865

Family,-TFLLINIDJE . .

,

Suh-fam.,—GAEINJE
Genus—
168. Gari, Schuhm., 1817

168a. [PsAMMOBELLA],Gray,185l
1686. [ PSAMMOCOLA ], Blainv.,

1824.

168c. [AMPHiCHJi;NA],Phi].,1847

169. HiATTJLA, Modeer, 1793 ...

169a. [Psammotblla], B1., 1824

1696. [Psammot^a], Lam., 1818

170. SANauiNOLARiA, Lam.,
1799.

171. Elizia, Gray, 1852

Sub-fam.,— TBLLININ^ . .

.

Genus—
172. Macoma, Leach, 1819 ...

173. TellidorAj Morch, 1851
174. Tellina, Linne, 1758
174a. [Tellinella], Gray, 1852
1746. [Peron^oderma], Poli,

1795.

174c. [M(ERA], H. & A. Adams,
1852.

l74cZ. [Pal^omcera], Stol., 1870

I74e. [Arcopagia], Leach, 1827

174/. [Linearia], Con., 1860 ...

174^. [Phylloda], Sch., 1817...

174/^. [Anotlus], Miihlf., 1811...

174j. [Tellinimera], Con., 1860

A. crassula, Desh.

P. glahrata, Gmel.

P. deaurata, Turt.

M. Grayi, Lea

C. mutica, Sow.
M. clathrata, Souv.

Th. 'pulchray H. Ad.

8. reticulata. Sow.
8. intermedia, Thomps. ...

Th. lata. Hinds
(Theora) luhrica, Gould...

P. scaher, Carpt.
L. cochlearis. Hinds
NetBra adunca, Gould
P. Deshayesi, Z. & G. ...

S. piperita, Gmel.

L. Chemnitzii, Desh.
I. Seychellarum, H. & A. Ad.
(E. subdiaphana. Carp. . .

.

C. scintillceformis, Carp.
C. papyracea. Carp.

Gari insignis, Desh.
G. modesia, Desh.
Psam^mobia maxima, Desh.

"A. Eindermanni,'^ Phil....

Solen diphos, Linne
Hiat. sub-radiata, Desh....

H. Layardi, Desh.
8. sanguinolenta, Gm.

F. orbieulata, Wood

M. tenuis, daCosta
T. Burnetii, Brod. & Sow.
T. radiata, Linn.
T. virgata, Linn.
T. punicea. Born

T. donacina, Linn.

T. strigata, G^olM.

T. crassa, Penn.

T. costulata, Goldf.

T. foliacea, Linn,

r. /a6MZa, Gmel.

T. ehorea. Con.

Rec.

Eoc.

Rec.

Rec.

Jur.

Rec.

Rec.

Rec.

Cret.

Rec.

Cret

Rec.
I

Cret.

105
105

106
106

106

107

107
107

108

108

108
108
108
109

109
109
109
109

109

110
110
111

111

111

112

113

113
114
114

114
114
115
115
115

115

115

115
116
116
116
116

116

116
117
117
&

482
118
118
118
&

482

Oedees, Families, and Geneea.

174y. [Tellinides], Lam., 1818
174/t?. [Tellinites], Schl, 1820
11U. [Homalij^a], Stol., 1870...

174to. [Peron^a], Poli, 1791 ...

174?*. [Metis], H, & A, Ad., 1858
l74o. [Aenoi^aJ, Con., 1870 ...

175. Mactromya, Ag., 1842 ..

176. Strigilla, Turton, 1822...

8ub-fam.,—CAFSIN2E

Macalia, H. Ad., 1860 ...

Gastrana, Sch., 1817 ...

CapsA, Bruguier, 1791 ...

LuciiS'OPSiS, Forb. and
Hanley, 1848.

177.

178.

179.

180.

Typical species.

Family,—I)ONACIBM . .

.

Genus—
181. Tancredia, Lycett, 1850
182. IsoDONTA, Buvignier, 1852

( ? ^^8owerbya ).

183. Egerella, Stol., 1870 ...

184. DONAX, Linne, 1758
184a. [Serula], Chemnitz, (?)...

1846. [Heterodonax], Morch,
1851?

181c. [Capsella], Gray, 1854 (?)

IMd. [Hecuba], Schuhm., 1817
185. Iphigenia, Schuhm., 1817
186. FiscHERiA, Bern.. 1860 ...

187. Galatea, Brug., i79 ? ...

Order,—VENERACEA ...

Family,~PETRICOLIDJE ...

Genus—
188. Petricoea, Lam., 1801 ...

189. Petricolaria, Stol., 1870
190. Choristodon, Jonas, 1844
191. Saxidomus, Con., 1837 ...

192. RupELLARiA, Fl. de Bell.,

1802.

193. Venerupis, Lam., 1818 ...

Family,—VFNFRID^ . .

.

-Jam.,—TAFESIN^

Genus—
194. Paratapes, Stol., 1870 ...

195. Hemitapes, Romer
195a. ?

196. PuLLASTRA, Sow., 1827 ...

196a. ?

1966. [LiocYMA], Dall, 1870 ...

197. Tapes, Megerle, 1811 ...

197a. [Amygdala], Romer
1976. [Myrsus], H. & A. Adams,

1857.

198. Baroda, Stol., 1870
198a. [Icanotia], Stol., 1869 ...

Sub-fam.,—VENERIN^ . .

.

Genus—
199. Venus, Linn., 1758
199a. [Mercenaria], Schuhm.,

1817.

1996. [Cryptogramma], Morch,
1853 (?).

T. timorensis. Lam.
(uncertain)

T. triangularis, Chem.
T. planata, Linn.
T. Meyeri, Phil.

Ae, Eufalensis, Con.
M. Couloni, Ag.
St. carnaria, Linn.

M. Briiguieri, Hanley
Gast. fragilis, Linne
C. dejlorata, Linne
L. undata, Penn.

T. truncata, Lycett
I. Deshayesea, Buv,

E. subtrigona. Lea
D. rugosus, Linn.
D. trunculus, Linne
D. ovalinus, Desh.

D. acutangulus, Desh.
D, scortum, Linn.

/. Braziliensis, Lam.
F. Eelessertii, Bern.

G. ^gyptiaca, Chem.

P. lithophaga, Retz.
P. pholadiformis, (Lam.)
Ch. dioaricaium, (Chem.)
8. Nuttallii, Con.
R. lamellifera, Conrad ...

V. irus, (Linn.)

P. textrix, (Chem.)
Tapes pinguis, (Chem.)
Venus rimularis, Lam.
P. malabarica, Chem.
Venus striata, Chem.
L. fluctuosa, Gould
T. literata, Linne
T. decussata,Jjmia.e

T. corrugata, Deshayes

B. fragilis, d'Orb.

B. impar, Zittel

V. Listeri, Gray
F, [iltf.] notata, Say

V. flexuosa, Linne

Rec. ... 118
Fos. ... 118
Rec. ... 118

„ 118

,5 119
Cret.... 482

,, 119
Rec. ... 120

Rec.

Jur.

Eoc.

Rec.

Rec.

Rec.

Cret.

Rec.

120

120
120
120
121

131

132
132

133
133
134
134

134
134
134
134
135

136

138

139
139
140
140
140

141

141

143

144
144
144
144
144
483
144
145
145

145
145

146

147
147

148
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Ordebs, Families, ajtd Geneea.

^

199c. [Chione], Megerle v.

Miihlf., 1811.

1996?. [Anaitis], Romer, 1857 ...

199e. [Gomphina], Mor., 1855 ?

200. rSEPHiS, Carp., 1865
201. Cytheeea, Lam., 1805 ...

201a. [TiVELA], Link., 1807 ..

2015. [Callista], Poll, 1791 ...

201c. [Apheodika], Con., 1868
201c?. [Caeyatis], Romer, 1862
201e. [DosiNiOPSis], Con., 1864
201/. [Dionb], Gray, 1847 ...

201^. [Lioconcha], Mor.,1853(?)

PM7i. [Ciece], Schuhm., 1817...

201i. [Ceista], Romer, 1857 ...

201^. [Aetena], Con., 1870 ...

Suh -fam.,—sUNETTINm . ,

.

Genus—
202. SUNETTA, Link, 1807
203. GEATELorpiA, des MouL,

1828.

204. Cytheeiopsis, Con., 1865

8uh-fam.,—i)08INIINJE ...

Genus—
205. DosiNiA, Scopoli, 1777 ...

206. Eeiphyla, Gabb, 1864 ...

207. Gemma, Desbayes, 1853 ...

208. Cypeimeeia, Con., 1864...

209. Cyciina, Desbayes, 1849...

210. Cleme^^tia, Gray, 1840 ...

211. Thetieonia, Stol., 1870...

212. Scaldia, Ryckholt, 1852...

Family,—GLOSSIDM^ . .

.

Genus—
213. Apeicaedia, Gner., 1867
214. Anisodonta, Desh., 1860
215. CoEALLioPHAaA, BL, 1824
216. Teapezium, M. v. Miiblf.,

1811.
217. ISOCULIA, McCoy (?)1844. .

.

218. Callocaedia, A. Ad., 1864
219. Meiocaedia, H. & A. Ad.,

1856.
220. Caediodonta, Stol., 1867
221. Glosstjs, Poli, 1791
222. Glossocaedia, Stol., 1870
223. Veniella, Stol., 1870 ...

223a. [Anisocaedia], Mun.-
Cbalmas, 1863.

2235. [Venilicaedia], Stol,

1870.
224. Goniosoma, Con., 1869 ...

225. Cypeina, Lam., 1812 ...

225a. [Cicateea], Stol, 1870 ...

226. Cypein-opsis, Con., 1869...
227. (Veleda, Con., 1870) ...

Family,—CYRFNID^
Genus—
228. Cyeena, Lam., 1806
329. DioDus, Gabb, 1868
230. Veloeita, Gray, 1834
231, Batissa, Gray, 1852

Typical species.

V. cancellata, Linn.

F. thiara, Dillv.

F. undulosa, Lam.
P. Lordi, Carp.

C. meretrix, Linn.

C. crassatelloides. Con.

C. erycina, Linn.

C. Tifpana, Con.

C. tumens, Gmelin
C. MeeJcii, Conrad
C. Veneris, Argenv.

C. castrensis, Linn.

C. scri'pta, Linn."

C. divaricata, Chem.
C. staminea, Con.

S. meroe, Linne
G. irregularis. Bast.

C. Hydana, Con.

D. lupina, Linn.

L. lenticularis, Goldf.

G. Totteniana, Stimps.

C. excavata, Morton
C. Chinensis, Cbemn.
C. 'pajpyracea. Gray

Th. minor. Sow.

8. Lamlotheana, Ryckh.

A. carinata, Guer.
A. complanatum, Desb. ...

C. (coralliophaga, Gmel.)
T. rostratum, Lam.

I. ventricosa, McCoy
C. guttata, A. Ad.
M, MoltJciana, Spengl. ...

C. Balinensis, Stol.

G. cor, Lin.

G. ohesa. Reeve
F. Conradi, Morton
A. elegans, Mun.-Chal. ...

^U^Mfida, Zittel

G. inflata, Con.
C. islandica, Linn.
C. cordialis, Stol.

Artemis elliptica, Smith. . .

.

(V.J lintea, Con.

C. Ceylanica, Cbem.
D. tenuis, Gabb
V. cyprinoides. Gray
J5. tenehrosa. Hinds

go
P5

Rec.

Cret.

Rec.

Ter.

Rec. ...

Up. Ter.

Eoc. ...

Rec, ...

Cret. ...

Rec. ...

Cret....

Rec. ...

Cret.

Carbf.

Cret.

Eoc.

Rec.

Carbf.

Rec. .

Jiir. .

,

Rec. ..

Cret. '.!

Jur. .,

Cret. .,

Rec.

Cret.

p

Cret.

Rec.

Cret.

Rec.

148

149
149
149
150
150
150
150
151

151

151

151
152
152
483

153

154
154

154

155

155
156

156
157
157
157
158
&
485
487

183

185
185
186
186

186
186
187

187
188
189
189
190

190

191
191
192
192
485

200

201
201
201
202

Oedeks, Families, and Geneea.

232. CoEBicuLA, Meg., 1811 ...

233. IsoDOMA, Desh., 1860 ...

234. PisimuM, Pfeif., 1821 ...

235. Sph^eium, Scop., 1777 ...

Family,—CAEDIIDAS . .

.

Sub -fam.,—CARDIINuE

Genus—
236. Caedium, Linn., 1758 ...

236a. [Acanthocardifm], Gray,

1853.

2365. [Pectunculus], Adans.,

1757.

236c. [TEACHYCAEDIUM],Morch,
1852.

f?J= Granocardium, Gabb.

236d!. [CeeastodeemaI, Morch,
1851.

236e. [Ceiocaedium], Con.,

1870.

237. Papyeidea, Swains., 1840
238. Ljsvicaedium, Swains.,

1840.

239. Peotocaedium, Beyr.,

1845.
240. Seeeipes, Beck, 1844 ...

241. Feagum, Bolt., 1798
242. Hemicaedium, Klein,

1757.

243. Lunulicaedifm, Gray,

1853.
244. Conocaedixjm, Bronn,

1835.
245. GoLDEUSSiA, Cast., 1843 ...

246. LTJNrLiCAEDiTJM, Miinst.,

1840.

Sul-fam.,—LYMNOCAEDIIN^
Genus—
247. Lymnocaedium, Stol.,

1870.
248. Didacna, Eichw., 1838 ...

Order,—CHAMACEA . .

.

Family,—VEUTICORDIIDM
Genus—
249- Veeticoedia, S. Wd., 1844
250. PECCHiOLiA,Menegb., 1851
251. Allopagus, Stol., 1870 ...

Family,—TRIBACIiIBM ...

Genus—
252. ErEYDESMA, Morris, 1845
253. Teidacna, daCosta, 1776
254. Hippopus, Meusch., 1787

Family,—CHAMIB^

255. Diceeo-caedium, Stopp.,

1865.
256. DiCEEAS, Lamck., 1804 ...

257. Requienia, Math., 1842...
258. MoNOPLEUEA, Math., 1842

259. Lycodus, Schafh., 1863 ...

260. Chama, Linn., 1758

Typical species.

C.fluminea, Miiller

I. cyrenoides, Desh.

P. amnicum, Miiller

Sph. lacustre, Miiller

C. costatmn, Linn.

C. aculeatum, Linn.

C. asiaticum, L.

C. elongatum, Brug.

C. edule, L.

C. dumosum, Con,

C. hullata, L.

C. ohlongum, Chera.

P. Tiillanum, Sow.

S. GToenlandicus,Qh.Qm. ...

F. unedo, Linn.
H. cardissa, Linn.

L. retusum^ Linn.

C. aliforme, Sow.

G. nautiloides, Cast.

L. semistriatum, Miinster.

Card. Haneri, Homes ...

Card, trigone ides, Pallas

F. ornata, d'Orb.

P. argentea, Broc.

S. Leanus, Desbayes

F. cordata. Sow.
T. scapJia, Meusch.
S. equinus, Meusch.

Z). Jani, S^opp.

B. arietinum. Lam.
R. ammonia, Goldf.

M. Valangiensis, Pict. and
Camp.

L. cor, Schafh.

Ch. frondosa, ^vodi.

Is,

Rec.

Eoc.

Rec.

Rec.

Cret.

Rec.

Cret.

Rec.

Carbf.

Sil. .

Dev. .

Up. Ter.

Rec. ...

Rec.

Mio.

Eoc.

Pal.

Rec.

Tri.

Jur.

Cret.

Trias ?

Rec. ..

* Modiolarca, referred to on p. 184, will be better classed in the family FBASINIDJE.
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Oedees, Families, and Genera.

267.

268.

269.

270.

261. Capeina, d'Orb., 1823 ...

262. Capeotina, d'Orb., 1842
263. DiPLiDiA, Math., 1842 ...

264. Capeinula, d'Orb., 1847. .

.

265. Capeinella, d'Orb., 1847

Family—CRAMOSTRJEID^
Genus—
266. Chamosteea, Roissy, 1805

Family—BIVFURITIBM

Radiolites, Lam., 1801 ...

Sph^eulites, de la Merth.,

1805.

Hippueites, Lamck., 1801
Syndonites, Pirona, 1869

271. Tamiosoma, Conrad, 1856

Order,—LUCIWACEA
Family,—LUCINIDM . .

.

Buh-fam.,—C0RBIN^

Genus—
272. Unicaeditjm, d'Orb., 1850
273. Conchocele, Gabb, 1866
274. FlMBEIELLA, StoL, 1870 . .

.

275. GoNODON, Schafh., 1863 ...

276. SPHJ5EA, Sow., 1822
277. MuTiELLA, Stol., 1870 ...

278. Sphjseiola, StoL, 1870 ...

279. CoEBis, Cuv., 1817
280. CoEBiCELLA, Morr. and

Lycett, 1853.

281. Spoetella, Desh., 1860...

282. Sph^eblla, Con., 1838 ...

Sub-fam.,—LUClNlNm

Genus—
283. Philis, Fischer, 1864 ...

284. Ceyptodon, Turton, 1822
285. LuciNA, Brug., 1792
285«. [LoEiPEs], Poll, 1791 ...

2856. ?

285c. ?

2856?. [Clissocolus], Gabb, 1869
285e. [Heee], Gabb, 1866

285/ [CoDAKiA], Scop., 1777 ...

285^. [MiLTHA],H.&A.Ad.,1857
285A. [Mtetea], Turt., 1822 ...

2852. [LiEODiscus], Con., 1869
285^. [Cyclas], Klein, 1753 ...

286. Jagonia,* Keclaz, 1869 ...

Family,—UNGULINID^ .

Genus—
287. HipPAGrs, Lea, 1833
288. ScACCHiA, Philippi, 1844.

289. Ungtjlina, Daud., 1802 .

290. Cyeenoida, Joan., 1835 .

291. Felania, Recluz, 1851 .

292. Mysia, Leach, 1827
(= Dijplodonta),

293. PSATHUEA, Desh., 1860 .

294. Tenea, Con., 1870

Typical species.

Ca'p. Anguilloni, d'Orb.

G. Lonsdalii, d'Orb.

D. unisulcata, Math.
C. Boissyi, d'Orb.

C. triangularis, Desm.

CK alhida, Lam.

E. angulosa, d'Orb.

8. angeiodes, Picot de la

Peir.

F[. hioculata, d'Orb.

S, Stoppaniana, Pir.

T. gregaria. Con.

U. cardioides, (Phillips.) . .

.

C. disjuncta, Gabb
F. IcBvigata, (Sow.)

(t. ovatus, (Goldf.)

Sp. corrugata, Sow.
M, rotundata, d'Orb.

Sph. Madridl, (d'Arch.) . .

.

C. finihriata,JA\Ym.

C. BatJionica, Morr. and
Lycett.

8. Caillati, Desh.

Spli. suh-vexa. Con.

Ph, Cumingii, Fisch.

C. Jiexuosus, Mont.
Z, Jamaicensis, Spengl, ...

L. lactea, Linn.

L. harhata, Reeve
L, PJiilippinarum, Hanley
L. duhius, Gabb
L. Hichthofeni, Gabb
Luc. tigerina, Linn.

Luc. CJiildreni, Gray
Luc. spinifera, Mont.
Ast. tellinoides, Con.
Lug. divaricata, Linn.

Lucina pecten. Lam.

H. isocardioides, Lea
8. elliptica, Scacchi

U. rubra, Roissy
C. Dupontii, Joan.

F. diaphana, Gmel.
M. rotundata, Mont.

Fs.fragilis, Desh.

T. parilis, Con.

Cret.

Rec.

Cret.

Mio.

Lias.

Tert-

Cret.

Jur.

Cret.

Jur.

Rec.

Jur.

Eoc.

Tert.

Rec.

Tert.

Rec.

Eoc.

Rec.

Eoc.

Rec.

Eoc.

Cret.

231
231
232
233
233

235

236

236

237
238

238
487
239

243

244

246

246
246
246
247
247
247
247
248
248

248
249

249

249
249
249
250
250
250
251
251
251
251
251
251
252

259

260
260
260
260
261
261

261
488

Oedees, Families, and Geneea.

Family,—FRYCLNID^
Genus—
295. Eeycifa, Lam., 1804 ...

296. Eeycinella, Con., 1838...

297. Spaniodoi^, Reuss, 1867 . .

.

298. MoNTACUTA, Turt., 1819 . .

.

299. Tellimya, Brown, 1827 ...

300. Kelliella, Sars, 1868 ...

301. LASJ3A, Leach, 1827
302. Lepton, Turton, 1822 ...

303. Peistiphoea, Carp., 1866
304. BoENiA, Phillippi, 1836 ...

305. Pythina, Hinds, 1844 ...

306. Cyamium, Philippi, 1845...

307. HiNDSiELLA, stol , 1870 ..

.

308. Thecodoi^ta, A. Ad., 1864

Family,—GALFOMMID^F . .

.

Genus—
309. LiBEATULA, Pease, 1865 ...

310. Scintilla, Desh., 1855 ...

311. Passya, Desh., 1860
312. Galeomma, Turton, 1825
313. Thyeeopsis, H. Ad., 1868

Family—SOLFMYLD^ ...

Genus—
314.

315.

316.

317.

318.

319.

320.

321.

322.

Cleidophoeus, Hall, 1847
Pyeenom^us, Hall, 1852
Sanguinolites, McCoy,

1844.

Leptodomus, McCoy, 1844
Oethonota, Con., 1841 ...

Anodontopsis, McCoy,
1851.

Sedgwickia, McCoy, 1844
DoLABEA, McCoy, 1844 ...

Geammysia, Verneuil,1847

323. SoLEMYA, Lam., 1818 ...

Family,—A8TARTID^ ...

Suh-fam.,—ASTABTINm . .

.

Genus—
324. Megalomus, Hall, 1852 ...

325. Pachydomus, Morris, 1845
326. Megalodon, Sow., 1827 ...

326c«. Eu-megalodon, Giimbel,

1862.

3265. Neo-megalodon, Giimbel,

1862.

326c. Pachy-megalodon, Giimbel,

1862.

327. Astaetila, Dana, 1849 ...

328. CoNCHODON, Stopp., 1861
329. Paohyeisma, M. & Lycett,

1850.

330. Opis, Defr,, 1825
331. Opisoma, Stol, 1870
332. Pae-astaete, Con., 1862
333. Cypeicaedinia, Hall,

1859.

334. Anoplophoea, Sandb.,

1862.

335. Caedinia, Ag., 1841
336. TEiGONODFS,'Sandb., 1864
337. EiFLOXA, ? Con., 186 ? ...

Typical species.

II §
W ^

... , 263

F. pellucida. Lam. Eoc. ... 263
F. ovalis, C. Mio. ... 264
Sp. nitidus, Rss. „ 264
M. sub -striata, Mont. Rec. ... 264
T. bidentaia, Mont. » ).. 265
K. abyssicola, Sars ,, 265
L. rubra, Mont. ,, ... 265
Lept. squamosum, Mont

—

,, ... 265
P. oblonga, Carp. „ ..« 265
JB. corbuloides, Phil. „ 266
P. Deshayesiana, H. „ 266
C. antarcticwn, Phil. ,, 266
K. arcuata, (Defr.) Eoc. ... 266
Th. Sieboldi,A, Ad. Rec. ... 266

267

L. plana. Pease Rec. ... 267
8c. Philippinarum, Desh .

.

„ 267
P. Eugenii, Desh. Eoc. ... 267
G. Turtoni, Sowerby Rec. ... 268
TTi. coralliophaga, H. Ad. J, 268

268

CI. planulatus, Con. Sil. ... 269
P. cuneatus, Hall ,, 269
8. discors, McCoy Carbf. 269

L.fragilis, McCoy ,, 270
0. undulata, Con. Pal. ... 270
A. angustifrons, McCoy ... „ 270

8. attenuata, McCoy Carbf. 270
B. corrugata, McCoy „ 271
G. pes-anserisy Zeil. and Bev. ... 271

VVirtgen.

8. australis, Lam. Rec. ... 271

272

274

M. Canadensis, Hall Sil. ... 274
P. cuneatus. Sow. Pal. ... 274

275
M. cucullatus, Sow. Carbf. 275

Meg. triqueter, Wulfen ... Tri. ... 275

M. cTiamceformis, Giimbel „ ... 275

A. intrepida, Dana Pal. ... 275
Conch, infraliasicus, Stopp. 1. lias. 275
P. grande, M. and L. Jur. ... 276

0. lunulata, Sow. „ ... 276
Opis paradoxa, Buv. „ ... 276

276
C. lamellosa. Hall Sil. ... 276

A.fassaensis, Schloth. ... TrL ... 277

C, concinna, Sow. Lias. ... 277
T. 8andbergeri, Alberti ... Tri. ... 277
Fu. latisulcata, Con. Mio. ... 277

* I only know this name from the Zoological Record for 1869, where (on p. 587), the reference to 'Act. Soc. Linn., Bord., xxvii', is given.
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338. ASTiETE, Sowerby, 1817...

338«. [GoNiLiA], StoL, 1870 ...

339. Geoteiania, Speyer, 1860
340. Pe^conia, StoL, 1870 ...

341. GouLDiA, Adams, 1851 ...

342. Alveinus, Conrad, 1865...

343. GoODALLiA, Turton, 1822
{=Tachydon* Gabb).

344. LUTETIA, Desh., 1860 ...

345. MiCEOMEEis, Con., 1866...

346. GoODALLiopsis, Rain, et M.
Chalmers, 1863.

347. WooDiA, Desh,, 1860
348. EiATHiA, Issel, 1869

Sub-fam .,

—

CABBITIN^
Genus—
349. Matheeia, Billings, 1858
350. Pleijeophoeus, King, 1848

351. Pal^ocaedita, Con., 1867

352. Pleueomeeis, Con., 1867
353. MiODON, Carp., 1864
354. Pteeomeeis, Con,, 1865 . .

.

355. Cyclocaedia, Con., 1867
356. Veneeicaedia, Lara,, 1801

357. Caedita, Brug., 1789 ...

358. Mttilicaedia,J Blainv.,

1824.

359. Caeditameea, Con,, 1838

Family,—CRASSATELLIDM
Genus—
360. Peonoe, Ag., 1843

361. Ptychomta, Ag., 1842 ...

{=:Eadio-concha,Qon.,l%Q^).

362. Anthonya, Gabb, 1864 ...

363. Ceassatella, Lanu, 1799
(?=Pachyth.^eus), Con.,

1869.

Order,—UNIOWAGEA ...

Family,— UNIONIB^ ...

Sul-fam.,—UNIONISM
Genus—
364. Caebonicola, McCoy, 1855
365. Peisconaia, Con,, 1867 ...

366. Unio, Pbilippsson, 1788 ...

367. Maegaeitana, Sch,, 1817
368. MoNOCOKDYL^A, d'Orb-,

1835
369. PsEiJDODON, Gould, 1844
370. Teigonodon, Conrad

371.

372.

373.

374.

375.

376.

Leguminaia, Conrad, 1865
GoNiDEA, Conrad, 1857 ...

Baebala, Humph., 1797...

Anodonta, Cuv., 1798 .,.

MiCE0C0]srDYL^A,§ Vest.,

1866.
Byssanodonta, d'Orb.,

1846.

Typical species.

Astarte lurida, Sow.

A. hipartita, Phil.

Grot, semicostata, Speyer

,

A. terminalis, Homer
G. minima, Montg.
Al. minutus, Con.

G. miliaris, Defr.

L. Parisiensis, Desh.

M. parva, Lea
G.

W. digitaria, L.

F. Arconatii, Issel

M. tenera, Bill.

P. cos^a^M*, Brown
P. austriaca, (Hauer)
PI. tridentata, Con.
M. prolongatus. Carp.

Pt. minutissima, Lea
C. horealis. Con.
V. australis, Recluz

Car. sulcata. Lam.
M. calyculata, Brug.

C. arata. Con.

Venulites triangularis,

Schloth.

Pt. plana, Ag.

A. cultriformis, Gabb
Cr.pulchra, Reeve ...

Cr. tnacrodonta, Sow.

Carh. acuta,^Sow.

P. ventricosa. Con.
U. pictorum, Linn.
M. margaritifera, Linn. ...

M. Paraguayana, d'Orb. ...

Ps. SaliDinianus, Gould ...

Monocondylcea crehristri-

ata, Anth.
Monoc. Mardinensis, Lea
Anudonta feminalis, Gould
B. plicata, Humph.
A. cygnea, Linn.
Margaritana Bonelli, Per.

B. Paranensis, d'Orb.

Jur. ... 278
Rec. ... 278
Olig. ... 278
Jur. . .

.

278
Rec. ... 279
Cain

—

279
Eoc. ... 279

279
279

,, 280

Rec. ... 280

„ ... t

280

Sil. ... 280
Per. ... 280
Tri. ... 280
Mio. ... 281
Rec. ... 281
Cain.... 281

Rec ... 281

„ 282

5, 283

J5 283

Mio. ... 284

291

Jur. . .

.

292

Cret. ... 293

„ 293
Rec. ... 293
Cret. ... 294

297

297

299

Carbf. 300
,, 300

Rec. ... 300

„ 301

„ 301

301

„ 302

„ 302

„ 302

i) 303

„ 303

J, §

„ ... 303

Obdees, Families, anb Geneea.

8uh-fam.,—MYCBTOPINm ...

Genus—
377. Mycetopus, d'Orb., 1835
377a. [Solenaia], Con., 1858 ..

Family,—MUTFLIDJE
Genus—
378. Mftela, ScopoH, 1777
379. Pleiodon, Conrad, 1835
380. Spatha, Lea, 1838
381. Leila, Gray, 1842
382. Teiquetea, Klein, 1753
383. Aecoi^aia, Con., 1865
384. Castalia, Lam., 1819

Family,—JETRE'RIIBM

385. iETHEEiA, Lam,, 1808 ...

386. MuELLEEiA, Per., 1823 ...

387. Baetlettia, H. Ad., 1866

Order,—ARCACEA
Family,—TRIGONIIDJE ...

Genus—
388. Cfetonottjs, Salter, 1863
389. SCHIZODUS, King, 1844 ...

390. Neoschizodus, Giebel,

1856.
391. Myophoeia, Bronn, 1835
392. Teigonia, Brug., 1789 ...

Scaphoidea
Undulatse
Costatee

Glabrae

Quadratse

Pectinatse

393. Remondia, Gabb, 1869 ...

394. Meekia, Gabb, 1864

Family,—NUCULANID^ ...

Sul-fam.,—NUCULANIN^ ...

Genus—
395. Ctjcullella, McCoy, 1851
396. Peeeisonota, Con., 1869
397. NucuLANA, Link., 1807 . .

.

397«. [Adeana], H. and A. Ad.,

1857.
398. YOLDIA, Moller, 1832

Suh-fam.,—MALLETINJE . ,

.

Genus—
399. NucFLAEiA, Con., 186? ,..

400. Malletia, Desm., 1832 ...

401. Neilo, H. and A. Adams,
1857.

Typical species.

M. soleniformis, d'Orb.

Mycetopus
Lea.

M. elongata, Sow.
PI. Spekei, Woodw,
Sp- rubens, Lam.
L. Blainvilleana, Lea
T. subviridis, Klein
A. contorta. Lea
C. ambigua. Lam.

JEJ. semilunata, Lam.
M. lobata. Per.

Bart. Stefanensis, Moricaud

C. elongatus, Salt.

Sch. obscurus. Sow.
N. IcBviqatus, Giebel

M. vulgaris, Schloth.

T, margaritacea. Lam.
T. scabra, Lam,
Tr. sulcataria. Lam.
Tr. costata. Lam.
Tr. longa, Ag.
Tr. dcedalea, Park.
Tr. margaritacea. Lam.
R.furcata, Gabb
M. sella, Gabb

C. cultrata, Sandberger
P. protexta, Con.
'N. emarginata. Lam.
N. lanceolata. Lam.

F. lanceolata, Sow.

N.papyria, Con.
M. chilensis, Desm.
N. australis, Q, and Gaim.

Rec.

Rec.

Rec.

Rec. ... 307

„ 307

>} 307

307

308

Dev. ... 309
Per. ... 309
Tri. ... 310

,, ... 310
Rec, ... 310
Cret. ... 310

311
311

„ 311

„ ... 311

Rec. ... 311

Cret. ... 312

„ ... 312

318

319

Dev. ... 319

Cret. ... 320

Rec. ... 320

320

303
304

305

305
305
305
306
306
306

306

320

321

321

321

321

identity S'il^riziTan ^^^^ Anisothyris, among the C0RBULIN2E, but I do not think that its

determine the classification of the genus. In general form it is eVidrn^v ?ln.rtnV.S/L k^^
(Akaba-bay). The characters of the species,, as given by Issel, are not sufficient to

Malacologia del Mar rosso, 1869, p. 85, pi. i, fig 10)

evidently close to Goodallia, but it also exhibits considerable relation to some of the elongated forms of Loripes. (Issel.

I
(? Sub-genera, Beguina, Glans, Theccdia apiid H. and A. Adams, Gen. II p 489)

MittheW.desieVeEg.Vr!V^Xatu^^^^^^
^"'^^^ '^' ^'^^' ^" '"^'^ '''^'' l^^g^^ ^^^ted to the mantle, a small cardinal tubercle in each valve, (Verhandlg. und



XXI

Oedees, Families, Genera.

Family—NUCULIDjE . .

.

Sub-fam.y—NUCULINm
Genus—
402. NucuLA, Lam., 1799
402«. [Acila], H. and A. Adams,

1857,

Sul-fam.,—SAREPTIN^ . .

.

Genus—
403. Saeepta, a. Adams, 1860
404. Ctenodonta, Salter, 1851

Family,—ARCIDjE

8ub-fam.,—AXINEIN^

Genus—
405. NucuNELLA, d'Orb., 1850

406. Teigonoccelia, Nj'st and
Gal., 1835.

407. LiMOPSis, Sassi, 1827 ...

408. Cyeilla, a. Ad., 1860 ...

409. NuciNELLA, S. Wood, 1850
410. AxiNEA, Poll, 1791

(= Pectunculus, Lam).
411. Lyeodesma, Con., 1841 ...

Sub-fam.,—ABCINm

Genus—
412. Caediola, Broderip, 1834
413. Cypeicaedites, Con., 1841
414. Baeiewellia, King, 1848

415. Maceodo]^-, Lycetfc, 1845
416. Geammatodon, Meek and

Hayden, 1860.

417. Nemodon, Con., 1869 ...

418. CucuLLAEiA, Desh., 1860
419. CucuLLiEA, Lam., 1801 ...

420. Teigonoaeca, Con., 1867
421. Latiaeca, Conrad, 1862...

422. Noetia, Gray, 1842
423. Lunaeca, Gray, 1842 . .

.

424. IsoAECA, Miinst, 1842 ...

425. Aegina, Gray, 1842
426. Senilia, Gray, 1847
427. Anomalocaedia, Klein,

1753.

427^?. [Scaphaeoa], Gray, 1847
4276. [Nemoaeca], Conrad, 1869?
428. Baebatia, Gray, 1840 ...

428a. [Cucull^aeca], Con.,

1865 (?)

4285. [Acae], Gray, 1851 (?) ...

428c. [Calliaeca], Gray, 1851 ?

428c?. [Steiaeca], Con., 1838 ...

428e. [Lithaeca], Gray, 1840...

429. Aeca, Linn., 1799

Order,—MYTILACEA ...

Family,—FBASINIDM ...

Genus—
430. MoDlOLOPSiS, Hall, 1847
431. Hippomya, Salter, 18??
432. Myoconcha, Sow., 1825 . .

.

{^Modiolina, Mill., 1851).

Typical Species.

N. nucleus, Linn.

N, divaricata. Hinds

S. speciosa, A. Ad.
Cten- coniracta, Salter

N. Nystii (Stalagmium
Nystii, Galeotti).

T. incBquilateralis, d'Orb.

L. muUistriafa, Forsk. ...

C. sulcata, A. Adams
N. ovalis. Wood
A. ylycimeris, lAnn.

L. plana, Con.

C. retrostriata, Buch
Cyp. ventricosa, Hall

Mytilites ceratopliagus,

Schlotlieim.

M. Hirsonensis, d'Arch. ...

G. inornatum, M. and H....

N. Fufalensis, Conrad . .

.

Area heterodonta, Desli. . .

.

C concamerata, Martini . .

.

Area Ligeriensis, d^Orb. ...

L. gigantea. Con.

N. reversa, Gray
L. costata, Gray
I. decussata, Miinst.

A. 'pexata, Say
8, senilis Linn.

A, antiquata, Linn.

A. incequivalvis, Brug.

iV. cretacea. Con.

B. harhata, Limi.

C. lima, Con.

A. divaricata, Sow.
C. alternata, Reeve
St. centenaria, Say
JB. lithodomus. Sow.
A. Noce, Linn.

M. modiolaris, (Con.)

M. crassa, Sow.

Rec.

Rec-

Palse

Cain.

)}

Rec.

Mio.

Sil.

Dev.
Pal.

Per.

Jur.

Cret.

Eoc.

Rec.

Cret.

Eoc.
Rec.

)>

Jur.

Rec.

Cret.

Rec.

Eoc.

Rec.

Mio.

Rec.

Pal.

Dev.
Jur.

325

325

325
325

325

325
326

330

333

333

333

333
334
334
334

334

335
335
335

336
336

336
337
337
337
338
338
338
339
339
339
339

339
339
340
340

340
340
340
340
341

358

359

359
360
3 60

Oedees, Families, and Genera.

433. HiPPOPODiUM, Sow., 1821
434. Peas^a, Desh., 1863 ...

435. Julia, Gould, 1862
436. Phaseolicama, Valenc. ...

437. MoDiOLAECA,* Gray, 1840

Family,—MYTILIDJE . .

.

Suh-fam.,—DBmsSENI]V^ ...

Genus—
438. HoPLOMYTiLUS, Sandb.,

1856.

439. Antheacopteea, Salter,

1863,

440. Myalin"A, Koninck, 1842
441. Septifee, Recluz, 1848 ...

442. Deeissena, Van Beueden.
1835.

M2a. [Conqeeia], Partscb, 1835

Suh-fam.,—CEENBLLINM ...

Genus—
443. Cee]S"elea, Brown, 1827 . .

.

444. Daceidium, Torell, 1859 ?

445. Modiolaeia, Beck, 1846
446. AECOPEEifA, Con., 1865 ...

447' Myeina, H. and A. Ad.,

1857,

Suh-fam.,—MTTIZIN^ ...

Genus—
448. Lithodomus, Cuv., 1817...

448«. [BoTULA], Morch, 1852 ...

449. Leiosolenus, Carpenter...

450. MoDiOLA, Lamarck, 1799
450ci5. [Beachydontes,] Swains.
450&. [Adula], H. & A. Ad., 1856
451. Mytilus, Linn., 1758 ...

451«. [Stavelia], Gray, 1858...

Family,—PINNII)^
Genus—
452. AvicuLOPiNNA, Meek, 1864
453. Teichites, Plott, 1676 ...

454. Pinna, Linne, 1758
455. Beyophila, Carp., 1864...

Family,—AVICULIDM ...

Sub-fam„—AVICULIN^ . .

.

Genus—
456. Megambokia, Hall, 1859...

457. Ambonichia, Hall, 1843...

458. Meg-apteea, M. & W., 1866
459. Mokopteeia, M. & W.,

1866.
460. Pteeinites, McCoy, 1844
461. Rhynchopteeus, M., 1864
462. Posidonomya, Bronn, 1837
463. MONOTIS, Bronn, 1830 ...

464. Halobia, Bronn, 1830 ...

465. Pteeinea, Goldf., 1832 ...

466. Pseudo-monotis, Beyrich,
"1862.

466c5r. [Oxytoma], Meek, 1864...

467. Cassianella, Beyr., 1862
468. Pteeopeena, Morr. and

Lye, 1853.

Typical species.

a. ponderosum. Sow.
P. JBurbonica, Desh.
J. exquisita, Gould
Fh. Magellanica, Val.

M. trapezina. Lam.

H. crassus, Sandb.

A. carhonaria. Salt.

M. Goldfussiana, K.
Ss bilocularis, Linn.

JD. polymorpha. Pall.

D. subglobosa, Partsch.

Cr. decussata, Montg.
Modiola vitrea

M. discors, Linne
A. jilosa. Con.
M, pelaqica, Forb.

LitTh. lithophaga, Linn.
L. splendida. Dunk.
I/, spaciosus, Carp.

Modiola modiolus, Linn.

Mod, plicatula. Lam.
A. soleniformis, d^'Orb,

Myt. edulis, Linn.

M. tortus. Dunk.

Avic. prisca, Miinst.

Trich. nodosus, Lycett

P. nobilis, Linne
B. setosa, Carp.

M. sub-orbicular is, Hall
Am. radiata. Hall

M. Casei, M. and W.
Monopt. gibbosa, M. & W.

Ft. angustus, McCoy
R. obesus. Meek
P. BecTieri, Bronn
M. salinaria, Schloth.

S. Lommeli, Wissm.
Ft. Icevis, Goldfuss

P. speluncaria, (Schloth).

P. Milnsteri, Bronn
Cass, gryphceata, Miinst. . .

.

Ft. costulata, Deslongsch.

Lias.

Rec.

Dev. ...

Carbf.

Rec. ...

Up. cain.

Rec.

Eoc.

Rec.

Rec.

Per. ... 382
Jur. ,.. 382
Rec. ... 383

„ 383

386

387

Pal«. .. 387
Sil. ... 387

)> ,,, 387
Carbf. 388

,, 388
Tri. ... 388
Dev. ... 388
Tri. ... 388

>j 389
Dev. ... 389
Per. ... 389

Jur. ... 390
Tri. ... 390
Jur. ... 390

361
361
361
362
184

363

365

365

366

366
366
366

367

367

367
368
368
369
369

369

369
370
370
370
371
371
371
371

381

In tlie text this genus is referred to the family GL0S8IDJS.
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Obdees, Families, and Geneea.

469. Atjcella, Keyserlin^, 1846
470. Ayicula, Klein, 1753 ...

470a. [Electeoma], Stol,, 1871
470&. [Meleageina], Lamarck...

Suh -family,—m:elININ^ ...

Genus—
471. ACTINODESMA, Sandbei'ger,

1856.

472. HcEEKESiA, Laube, 1866 . .

.

• 473. Geevillea, Defr., 1820 ...

474. Inoceeamus, Sow,, 1819...

474a. [AcTiNOCEEAMiJS], Meek,
1864.

474&. [VOETICEEAMFS], Stol.,

1871.

475. AisropjEA, Eichw., 1861 ...

476. PuLvmiTES, Defr., 1824...

477. PeekosteeA, Mun. -Chalm
.

,

1864.

478. LEPEOCOisrcHA jGiebel, 1856
479. Cee]S"Atuia, Lam., 1802...

480. Melina, Retzius, 1788 . .

.

{=Ferna, Brug.)

Sub-fam.,— VULSELLINJH ...

481. EiiGMFS, Deslongsch., 1856
482. Chalmasia, Stol., 1870 ...

483. Nayadiita, Mun-Chalm.,
1862.

484. DiMYA, Rouault, 1850 ...

485. Vulsella, Lam., 1799 ...

486. Malleus, Lam., 1799 ...

Ttpical species.

487.

487a.

4875.

487c.

487c?.

487e.

487/.

488.

Order,—OSTREACEA ...

Family,—:RAI)ULIDJE ...

Radula, Klein, 1753 !..

[Mantellum], Bolten,

1798.
[ACESTA,] H. and A. Ad.,

1855.
[PLAaiosTOMA], Sow., 1812
[Limatula], S. Wood, 1839
[Ctenoides], Klein, 1753
[Ctenosteeon], Eichw.,

1867.
Limea, Bronn, 1831

Family,-—FECTINIB^ ...

Genus—
489. Aviculopecten, McCoy,

1855.
490. Peenopecten, Wincliell,

1865.
491. Pecten, Klein, 1753
491a. [Chi-amys], Bolten, 1798

A. Pallasii, Keys.

A, hir^ndo, Linn.

A. smaragdina, Reeve

A, margaritifera, Linn.

A. malleiforme, Sandb. ..

H, Joannis-austrice, Klipst

G. solenoides, Defr.

I. Cuvieriatius, Sow.

I. sulcatus. Park.

/. involutus, Sow.

A. lohata, Auerb. & Frears

P. Adansonii, Defr,

P. BacJielieri, d'Orb,

L. paradoxa, Gieb.

C. avicularis, Lam.
Mel. ephippium,li\nn. ...

F. polytypus, De&l.

Vulsella Turonensis, Duj.

N. Heherti, M.-Ch.

Z). DesTiayesiana, Rouault
V. lingulata, Linn.

M. vulgaris, Linn.

R. lima, Linn,

? B. Mans, Gm.

P. excavata, Chem.

R. gigantea. Sow.
E. sub-auriculata, Mont..
B. scahra. Born
Ct, distans, Eichw.

X, strigillata, i^vocchi)

,

A. concavus, McCoy

P. limceformis, W.

P. varius, Linne
P. hifrons, Lam,

Jur,

Rec,

Dev.

Tri.

Jur.

Cret.

Jur.

Tri.

Rec.

Jur.

Cret.

Eoc.
Rec.

Rec.

Lias.

Rec.

Cret.

Cain.

Pal. ..

Carbf.

Rec ..

390
391
391
391

392

392

392
392
393
393

394

394
394
395

395
395
395

396

396
397
397

397
398

410

411

412
413

413

413
413
413
413

413

423

124
424

424

424
425

Obdees, Families, and Genera.

4915. [Lieopecten], Con., 1867

491c. [Pallium], Martini, 1773

491c^. [Camptonectes], Agassiz,

1864.

491e. [Pseudamusium], Klein,

1753.

491/". rSYNCYCLONEMA], Meek,
1864.

492. Amusium, Klein, 1753 ...

493. VOLA, Klein, 1753

494. Hemipecten, Ad. & Reeve,

1849.

495. HiNNiTES, Defr., 1821 ...

Family,—SPONDYLIDM . .

.

Genus—
496. Plicatula, Lara., 1801 ...

496a. ?( PUcatulcB reticulatce),

Eudes-Deslongchamps.

4965. ?

497. Spondylus, Klein, 1753...

497a. ?

498. Pedum, Brug., 1792
499. Teequemia, Tate, 1867 ...

Family,—PLACVNIBM ...

Genus—
500. Placuna, Brug, 1792 ...

501. Placunema, Stol., 1871 ...

502. Hemiplicatula, Desh.,

1864.

Family,—OSTRFIDM
Genus—
503. OSTEEA, Linne, 1758
503a. [Alecteyonia], Piscb. de

Waldh., 1807.

504. Geyph^a, Lam., 1801 ...

505. ExoaYEA, Say, 1819
505a. [Amphidonta], Fischer,

1829.

Family,—ANOMIIDJE ...

Genus—
506. Placunopsis, Morr. and

Lye, 1853.

507. Cyclosteeon, Eichw., 1867
508. Paeanomia, Con., 1860 ...

509. Caeolia, Cant,, 1838
510. Pododesmus, Phil., 1837
511. Placunanomia, Brod.,

1832.

512. Limanomia, Bouch., 1850
513. Anomianblla, Ryckh.,

1852,

514. Anomia, Linn., 1757
514a. [Pateo], Gray, 1849 ...

515. J^NiGMA, Koch, 1845
516. DiPLOSCHiZA, Con., 1866 ..

.

Typical species.

P. nodosus, LiDne
P. plica, Linne
P. lens. Sow.

P. exoticus, Chem.

P. n^ic?M5, H. and M.

Am. pleuror)ectes,lAm\. ...

Vola Jacolcsa, Linn.
H. Forbesianus, A. & Reeve

H. Cortesii, Defr.

P. plicata, Yovb\.
PI. retifera, Desl.

PI, solea, Laube
Sp. gcederopus, Jjinne

Sp. pulv in atus, Zittel

P. S2Jondyloideum,Gme\. ...

Terq.pectiniformis, E-Desl.

P, placenta, Linn,
P. sella, Gmel,
Remipl. solida, Desh.

O, edulis, Linn.

Ostrea cristagalli, Linne...

G. angulata. Lam.
F. costata. Say
F. BoussingauUii, d'Orb.

P. Jurensis, Roem.

C. Nilssoni, Hag.
P. Saffordi, Con.

C. placunoides. Cant.

P. decipiens, Phil.

P. macrocliisma, Desh.

L. Grayana, Bouch.
L. proteus, Ryckh.

A. ephippium, Linn.

A. elyros, Gray
JE, mnigmatica, Chem.
Z>. cretacea. Con.

Rec.
.

Jur.
.

,

Rec. ..

Cret. .,

Rec. ..

5)

Cain. ,.

Rec.

Eoc.

Rec.

Cret.

Rec, ... 440
Jur. ... 441

Tri. ... 441
Rec, ... 441

Cret.... 442

J) 442
Lias. ... 443

425

425

425

426

426

426

427

427

439

Jur. ... 474

Cret.... 475

475

Cain. . .

.

475

Rec. ... 476

„ 476

Dev. ... 477

Carbf. 477

Rec, ... 477

477

477

Cret,... 478

450

451

451

451

452

453

454

454

454

455

473
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PELECTPODA
OF THE

CEETACEOUS ROCKS OP SOUTHERN INDIA.

Sub-ldngdom, MOLLUSCA.
Class, PELEOYPODA, Qoldfuss.

Characters.—Bilateral, aquatic Mollusca, with the mouth and anus situated

at opposite, or nearly opposite, ends, without a distinct head, or any solid buccal

plates in the mouth; breathing through partially free lamelliform gills, attached at the

sides of the body ; effecting their movements by an elongated compressed foot, situated

ventrally ; enveloped %n a mantle which is dorsally always united, in front and
behind, and often also ventrally, separated; secreting laterally two equator sub-equal

solid valves which partially, or wholly, cover the fleshy part of the animal, the

latter being connected with the valves by one or two strong retractile muscles, while

the valves themselves are along the dorsal side joined to each other by more or less

distinctly developed hinge-teeth and internal, or external, horny ligaments.

As I shall often have occasion to allude to the importance of the anatomical

characters in the classification of the different orders and families, I will first give

a brief general explanatory account of the principal points in the organisation

of the class Pelecypoda, and then I will state my reason for having adopted

the latter somewhat uncommon denomination.

The form of the body is, with very few exceptions (and these occur in every

class), elongated or roundly oval, surrounded by a fleshy mantle, the external

edges of which are always partially free and secrete laterally two perlaceous or

calcareous valves. The principal variations in the form of the body are

—

\st,—Eorms represented by the well known ship-worms, in which the posterior

part of the animal is greatly prolonged, and secretes a more or less continuous

calcareous tube which in some cases encloses the rudimentary valves of the species,

in others becomes partially or entirely confluent with them. This elongated form

of all the so-called FROLABACEA, which bore in wood, rock or sand, &c., is

essentially connected with their habitat.

2nd,—The body is oval or rounded, with two free, equal, or sub-equal, but

quite similarly formed valves. To this group by far the largest number of
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Pelecypoda belongs; but they exhibit in the different families a great deal of

variation as regards the characters relating to the number of hinge-teeth and the

position of the ligament.

Srd.—The body is slightly irregularly bilateral^ and the two valves are some-

what dissimilar and mostly unequal. This is either produced by one of the valves^

becoming attached to a solid object CChamid^, Hippubitid^^ OsTpmD^J, or by

the animal being temporarily, or permanently, attached with the aid of certain

horny filaments, called the byssus (some Fectinid^J,

The extent to which the margins of the mantle are united or separated

exhibits all stages of gradation. The smallest number of openings in the mantle

are two, one anteriorly for the protrusion of the foot, the other posteriorly for the

siphons, but sometimes when the latter organs are not especially developed, the

mantle is open all round, except dorsally. The edge of the mantle is the only

place where occasionally (in some of the Arcidje, Trigoniidje, Fectinid^^ and
others) small occelli occur which probably represent the organ of vision.

The mantle is, as a rule, not firmly connected with the shell, except through

the retractile muscles, or adductors, of which there are two,- one anteriorly and one
posteriorly,- or only one which in that case is nearly central, and represents, I

believe, the posterior muscle. Besides these large retractile muscles there are often

smaller lateral muscles developed, which partially support the movements of the
gills and palpi, partially the foot, and these smaller muscles are generally attached
to the shell below the umbones, or close to the large muscular scars. Only
in the family Ltjcinibm, and some other closely allied forms, the outer side

of the mantle is partially attached by short muscles to the internal layer of the
shell, producing certain very characteristic rugosities.

The mantle encloses all the internal organs of the animal, or, at least, within
it all the other organs can, as a rule, be retracted.

The mouth is situated always anteriorly close to, a little below and behind,
the anterior retractile muscle (if two are present) ; it is provided on either side
with a pair of generally sub-trigonal and internally striated labial appendages,
the so-called palpi which only in exceptional cases are nearly rudimentary.
Internally the mouth does not possess any kind of a solid radula or buccal plates
which are usually found characteristic of the Ga&tropods.

At each side of the body, there is, as a rule, one pair of lamellar gills which
are composed of very thin transverse filaments, and these are again connected
by fine longitudinal fibres and covered by a very fine ciliated epithelium which
keeps the water in constant motion. Along the base, where the principal artery
lies, the gills are attached to the body; the remaining part of them is free, but
sometimes the leaves on one side are posteriorly grown together with those of
the other side. I have examined one or two animals of almost every family of
Pelecypoda, and in all I found that there are at least two gill-lamelte present on
either side,-never a single one,-though they are often unequal, and one of them
sometimes, as in the T:ELLimB^, nearly obsolete. In some Astautibm I observed
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occasionally three lamellae on each side ; and in some of the ARcinm each gill is so

completely folded oyer on itself as to represent a double lamella. In general appear-
ance and structure the gills of the Pelecypoda do not differ in any way from those
of most other aquatic animals, and they perform the same functions of respiration.

The water is supplied to the gills, either through a special siphon which is

situated posteriorly below the posterior muscular scar and is produced into a
longer or shorter tube, or it has access to the gills within the greater part of

the open space of the mantle. However, even in such forms as Astarte or TJnio,

in which the mantle-margins are bglow perfectly disunited, it will be observed
in the living animal that, as a rule, the water is admitted to the gills only,

or especially, at the place where the inhalant siphon should be situated; this

place is provided with elongated cilia and generally kept open, while on the ventral
side itself the mantle-margins fit closely against each other. The current of water
passes through the inhalant (lower) opening, or siphon, along the inner, lower, or

ventral, side of the animal and returns along the attached bases of the gills, issuing

from the internal cavity by the upper or exhalant opening, which is either grown
together with the inhalant siphon and equally prolonged, or separated from it, and
represented by a simple notch or slit in the mantle. Only in the Cuassatellidm,

some of the MTTIZACUA, and in all the OSTREACEA, the anal, or exhalant,

opening is not specially marked. The continuous current is, however, not suffi-

cient to carry off the water which enters the body by the inhalant siphon, or

other openings of the mantle : In almost all Pelecypoda which I observed the

body appeared from time to time to contract, the animal generally closing the

posterior siphonal openings and ejecting with great force a quantity of water

through the pedal and ventral opening. This forcible ejection of the water also

often appears to be done with the object of assisting in locomotion.

The foot is a retractile and expansile muscular mass situated on the anterior

ventral side ; it is variable in size and shape. The most usual form of the foot is

sub-cylindrical or somewhat broadly elongated, with the lower anterior edge

more or less distinctly sharpened, like that of a hatchet, and hence the name of the

entire class. In some families, as in the Soljenid^, the foot is club-shaped, but it

has the bluntly sharpened edge in front ; in some of the Arcid^, Nuculibm, and
allied forms, the sole can be expanded and again folded together, so as to form a

sharp, generally serrated edge. In the Erycinidm it is truncate and can be

dilated into a kind of disc; only in the Lucinidm, and a few species of the

Mytilibm^ it is vermiform, obtusely rounded or truncate at the end. Sometimes

there are at the posterior side of the foot certain horny fibres secreted for the

purpose of enabling the animal to attach itself permanently, or temporarily, to

solid objects ; these fibres are called the hyssus^ and in the species which have it

developed the foot generally becomes more or less rudimentary, though it never

disappears. In some of the attached OSTBEA CEA, the foot, however, becomes

obsolete in the full grown animals, but it does exist in the very young ones.

Internally the foot is very often hollow and penetrated by an aqueous canal.
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wliicli permits the great expansibility of tlie muscle ; its position is regulated

by certain muscles attached internally to the shell. There are generally two pairs

of these pedal muscles present, one anteriorly and the other posteriorly, each

suspended above one of the muscular scars. It does not appear to have been

noticed that the byssus of the Pelecypoda is secreted exactly at the same place

where in the Gastropoda the operculum is situated, and although both these

organs are very differently shaped and developed, and serve entirely different

purposes, there exists as to position an imquestionable homology between them.

The food of the Pelecypoda consists of tjje most minute particles, in a great

measure of Infusoria which are brought into the cavity of the body with the

water required for respiration. The current of water passes from the siphons

anteriorly towards the mouth, and it appears to be the chief function of the labial

palps to direct or convey such particles as may serve for food to the mouth, the

lips of which are fleshy, but not hardened. A kind of salivary glands has been

observed in Teredo and allied forms, but it appears to me that these glands are

of common occurrence in most of the Pelecypoda,* though as yet apparently not

recorded. They consist of a pair of usually very small globular or sub-cylindrical

masses which lead by a thin canal into the muscular oesophagus, immediately

behind the mouth. The stomach is, as usually in other MoUusca, enveloped in

the liver, and so is also a portion of the alimentary canal which does not attain

any considerable length ; the former often has in front an appendage which is

filled with the so-called crystal-style, and which I have also often observed in many
Gastropods. The rectum passes through the heart and terminates behind the

posterior retractile muscle, where the ejecta pass into the exhalant siphonal opening,

or freely between the mantle at the place where the water issues from the body.
Besides the liver, the only organ of a peculiar secretive character is a pair of so-

called Bojanus'-glands; they are situated posteriorly close to the heart, a little in

front and above the posterior retractile muscle. These glands are of a spongy appear-
ance, either of yellowish or violet color, and are partially connected with the heart,

partially with the vascular system direct, often admitting water to the pericardium
or the heart. It seems certain that to some extent at least these Bojanus'-glands
represent the spleen and kidneys ; their internal canals either terminate separately
close to the generative organs, or together with them in the same opening.

The circulation of the blood has as its central organ a heart which receives
from the gills the oxidised blood, though this becomes partially mixed with venous
blood just before it enters the heart. The greater part of the venous blood,
however, coming from the foot, the mantle, &c., collects either in the Bojanus''
glands, or returns direct to the auricles of the heart. This impurely oxidised,
mixed blood issues from the heart in two principal branches - arteries - one leading
to the intestines and towards the mouth, the other to the foot; from the former
are supplied by repeated branchings the mantle and the palps, from the latter
the generative organs.

* I hope to be able to publish some further details on this anatomical subject.
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The nervous system consists of three principal pairs of ganglions ; the first,

or anterior, lies close to, behind, and above the mouth ; the second, or middle one,

is situated in the foot, and becomes more or less rudimentary with the decreasing

size of the latter; this ganglion supplies the ear with nerves and partially also the

generative organs ; the third, or posterior, ganglion is generally the largest, and
situated somewhat in front and below the posterior retractile muscle. The first

and last ganglion are never absent ; the former supplies the anterior part of the

body, including the frontal portiori^of the mantle, but especially the lips and
intestines ; the latter provides with nerves the gills and the greater part of the

posterior mantle, including the siphons.

There are no special organs of touch which are principally situated in the fleshy

marginal portions of the mantle and in the extremities of the siphons and of

the foot ; the palps appear to be concerned in the action of this organ only with

reference to the food which passes towards the mouth. No special and permanent

eyes are present in any of the Pelecypoda, and the only organs representing them

are the occelli which have been observed at the edges of the mantle of some

Aecidm, JPECTiNiD^y and others. As regard their structure, these occelli, however,

quite correspond to the eyes of other MoUusca, and each is supplied with a short

special nerve. The ear consists of a pair of small cavities, situated in the

muscular tissue of the foot ; each has a large otholite, and is supplied with nerves

from the pedal ganglion.

Most of the Pelecypoda are of distinct sexes, only some of the sessile or

permanently attached forms being hermaphrodites. The sexual organs are situated

in the posterior part of the body, close to the Bojanus'-glands and, like these,

generally consist of two glands. In the early stages the glands in the different sexes

are very similarly formed ; it is only when the spermatozoa on the one hand and the

eggs on the other are more developed that the sexual distinction can be recognized

with sufficient certainty. The fructification of the eggs appears to take place

through the water, with which the spermatozoa enter the body of the female

;

but direct observations on this point are as yet very few and not very satisfactory.

It is, however, certain that the eggs generally attain a very high state of develop-

ment in the body of the females, and that—evidently in order to be able to retain

the large number of eggs,—the females are often distinguished from the males by

a more ventricose form and a larger size. Sometimes the embryos remain in the

body of the mother till they attain a perfect form with a well developed shell. A few

species, as in Galeomma^ Lascea (= KelliaJ^ and others, are said to be viviparous.

The development of the Pelecypoda in the e^^ from its earliest stage is much

similar to that of other higher organised aquatic MoUusca. With the exception

of the presence of a peculiar flagellum during the earliest stage of age, and the

occasional presence of little occelli or eyes at the base of the labial palps, there

is nothing peculiar in their metamorphosis, and the secretion of the shell begins

at a very early period of age.
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The principal variations in the form of the shells have heen already alluded

to in the account relating to the general form of the body. In the typical forms

there are always two valves present which correspond to the sides of the body, and

into which all the soft organs of the animal are retractible. The FROLABA CEA
form in part an exception of this, the true valves being sometimes reduced to a very

small size, while the posterior part of the body with the siphons is greatly pro-

longed and secretes a special calcareous tube. In all the other orders of the Pele-

cypoda the valves are, when free, either perfe!?tly equal or sub-equal ; when one of

the valves is permanently attached, the free valve is mostly somewhat smaller,

while the other grows somewhat irregularly, adapting itself to the object upon

which it is sessile. The external ornamentation of these foreign objects is, however,

generally transferred to one or both the valves of the sessile shell.

The principal increase of the valves takes place at their periphery, the shell

mass being secreted by the edges of the mantle, which when entire produce a simple

striation, more or less regularly concentric with reference to the position of the

umbones; but when they are undulating or dentate, the formation of various

radiating striae and ribs on the shell surface is the consequence. Thus, consider-

ing these two kinds of secretion, we shall have naturally to divide the ornamenta-

tion of the shell-surface of Pelecypoda into a coficentric and a radiating one ; the

other terms relating to striae, ribs, spines, tubercles, &c., are only relative and

easily intelligible ; they refer more to the character of individual specimens than

to that of the larger and more general divisions.

The terminology of the parts depends on the position in which the shell is

placed; and in regard to this important point two views are upheld by naturalists.

The one adopts the position, with the beaks laterally, the anterior end turned

below, and the posterior, or siphonal, above,- the other, the position with the beaks

uppermost, and the two ends anterior and posterior, as the more natural one. I

shall conform to the latter view which, though the older one, certainly appears

to me the more correct and more natural one, at least as far as the greater

number of the typical groups of Pelecypoda is concerned.

The shell being placed in such a position that the umbones are situated above
the oral end anteriorly and the siphonal end posteriorly will define our terminology.
The Ihells will, therefore, be classed first as equi- or inequi-lateral. It is usual that

the umbones are incurved towards the anterior end, but opposite cases are not
uncommon. The margin of the shell just below and in front of the umbones is called

the lunular, that behind the beaks, where the ligament is attached, if external,

the areaL If the regions of these two margins are particularly circumscribed by
lines or ribs, being either peculiarly excavated or elevated, the names lunula and
area are commonly applied to them. The ventral margin becomes in the above noted
position of the shell the loioer, and is naturally so ; at the anterior part of it the

foot protrudes, and this is, as a rule, much more often the natural position of the

Pelecypoda, when moving in the mud or sand, than that the anterior part should
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l^e turned perpendicularly downwards, a position which is actually only to be

naturally observed in many MYA O^A, but rarely in any of the other orders. The
terms anterior and poste7'ior declivity are identical with lunular and areal slope,

and are restricted to the dorsal, generally convex, region of the animal and shell.

The valves composing the shell either fit closely with their margins toge-

ther, or they form a gape anteriorly, or posteriorly, or ventrally, mostly at the

place where the foot protrudes ; the valves are consequently termed either closed

or gaping. The distance from the anterior end to the posterior will be spoken
of as the length of the shell, and in the measurements given the extreme length

will be always recorded. A line drawn from the top of the umbo perpendicu-

larly upon the length and extending to the opposite ventral margin will be

understood as the height; and the shortest straight line between the greatest

convexities of the valves will be noted as thickness. The terms right and left

valve are self-understood from the above noted position. The side of the shell

where the mouth of the animal is situated and nearer to which, as a rule, the

foot protrudes is the anterior, it is in a greater number of Pelecypoda also the

shorter one. The only slightly confusing difficulty arises in case of the shells livino^

attached, their form being then often greatly altered ; but even as regards these I

shall retain the same uniform terminology, placing them always in such a position

that the umbones are situated above, and the margins of the lunular and areal

declivities either in a horizontal line or sloping under similar angles, as the case

may be. The terms attached, or larger, and free, or smaller, valve may often be

conveniently used, without in any way interfering with the above terminology.

The expressions of cardinal and lateral teeth, external ligament, fulcra or

nymphae, internal ligament or cartilage, cartilage processes, or pits, pallial and
muscular impressions, &c., are so commonly and uniformly used that I do not
need relate them here in detail.

The extent to which the mantle-margins are united or separated, the form
and number of the retractile muscles, the shape of the labial palps, gills, siphons,

and of the foot, together with the general form and structure of the shells, the
position of the ligament and cartilage, and the form, number, and disposition of the
hinge-teeth, supply the principal distinctions upon which our classification into
orders and families is chiefly based.

I now return to the question concerning the propriety of the term Pelecypoda,
which I have here adopted for this class of Mollusca. It is essential that this

point should be discussed upon all its merits.

One of the oldest names applied to this class is that of dithyra, first used
for it by Aristotle. It was very early (1681) changed into bivalvia, and by
Lamarck (1818) into conchifera. Both the latter names became very popular
among conchologists, while Turton and Swainson again introduced the original
appellation of Aristotle, though not with success.

Blainville, having regard to the lamellar shape of the gills, proposed (1814)
the name lamellibrancsiata; sometime afterwards (1828) the more correctly
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deriyed name elatobranchiata was substituted for it by Menke, and a little later

(1830) replaced by elatobrancria.

In 1820 Goldfuss proposed in his Manual of Zoology the name pelucypoba,

evidently with the object of obtaining uniformity with the nomenclature of the

other classes of MoUusca, the Cephalopoda, Gastropoda, Brachiopoda, &c. The

name Pelecypoda has regard to the very usual hatchet-shape of the foot, its

presence and form* being indeed even more constant than in the Gastropoda.

Burmeister suggested in 1843 the name gormopoda, evidently having the same

object in view as Goldfuss had, but I do not think that the latter name is

equally characteristic as the former ; at any rate, it is no improvement upon it.

At last Bronn suggested in 1861 the name elatocephala^ though he rather appears

to have expressed himself in favor of Menke's elatobranchia.

Looking at the various names, as noted above, I would at first observe regarding

their derivation that an attempt evidently has been made to obtain a denomination

which is taken from one of the principal characters of the MoUusca, and, therefore,

it seems not desirable that the number should be increased by any other new name,

unless its greater usefulness and propriety has been fully established. In making,

therefore, a selection from the existing materials, it seems to me not only extremely

convenient and desirable, but also natural, that we should observe a uniformity

in the denomination of the various classes of the sub-kingdom MoUusca, provided,

we admit that those classes are merely modifications of one - the molluscous-

type, (an opinion upon which, I beheve, there is hardly a division among
naturalists), and that the classes represent those modifications as developed in some
or other principal organ.

The names bivalvia and conchifera have been rejected, because there are

other classes of MoUusca and other animals (Brachiopoda, Cirrhipeda, Entomostraca)
which possess two valves, wMle there is nothing in the names which would
sufficiently characterize the class, and which could be used for a uniform denomi-
nation. The names lamellibrancriata, or elatobrancria, have, on the contrary,
been thought very appropriate, but it is clear that the same objection appUes to

them,^ as to the two former names : Eirst, there is nothing characteristic or

peculiar in the lameUar shape of the giUs which does not occur in other, chiefly
higher organised, aquatic animals; and then the single fact, that there are MoUusca
with lungs as weU as with gills, and some without either of them, makes the term
—hrancUa not eligible. The third name is Bronn 's elatoceprala. I have due
regard to the importance of cephalisation in classification, but I beUeve the name
is here very inappropriately used. The single fact, that the present class had first

been referred to the larger division, - mollusca aceprala;' and then immediately
caUed '' elatoceprala,'' speaks against it.

^

None of the above objections are directly applicable to the name Pelecypoda;
It not only admits a uniformity in the denomination of the different classes of the

; \ 7^^J ^^--f *;>
^;^--^^o object to the tern. Pelecypoda, on the plea that the foot of these animals is not

always hatchet-shaped, the study of the various forms of hatchets and battle-axes of the middle a.e.
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Mollusca,^ but it also attains this in a way which makes due reference to the

modification of one of the most important- the locomotive- organ of the animals.

And this is what led me to decide for the name felecyfoba in preference to any
other, though I am well aware that it has not yet come into general use, but,

I believe, it has been unduly neglected. I have given my argument in favor

of it, and leave the rest to the opinion of more able classiflcators than myself.

The class Pelecypoda has been variously sub-divided by authors on Conchology
or Malacology. The propositions of the different systems are recorded in almost
every malacological treatise, and there is not, therefore, any sufficient reason that I

should note them here at any length. The usual classification is that in di- and
MONO-MYAEiA, the former being sub-divided again into sinu- and integro-falliata,
Deshayes in his last edition of the Paris fossils accepts the general term
MOLLuscA ACEFSALA, and dcfiues three sub-classes

—

acefeala fumyafia, acefhala
MONOMYABiA, and BRAcmoFODA. The last is very different in organization, and
should be left out altogether from the present field of observation.

I have carefully considered Deshayes' observations regarding the differences

which he points out in the muscular and nervous systems of his monomyaeia, as

compared with those of the dimyaria, and, I believe, they will not be greatly sup-

ported by the thorough anatomical examination of the animals ; they certainly do

not apply to several of the monomyaria which I have examined. The distinction

as to the presence of one or two retractile muscles appears to me to be not an
essential one; the MYTILACEA clearly show that the distinction cannot be

maintained, with the result of a rational classification. Neither do I find the differ-

ences pointed out in the nervous system between the two divisions confirmed. Quite

the same remark applies to the supposed distinction of sinu- and integro-falltata.

There is barely a single family of Pelecypoda in which we would not find both the

groups represented ; take, for instance. Mya, Tugonia, and Cryptoniya ; JLutraria

and Anatinella; Donax and Tancredia ; Cytherea and JDosinia; Trapezium and
Coralliophaga ; Nuculana and Nucula ; the various forms of Dreissena and
Mytilus, &c., &c. I do not see the benefit of these divisions ; and I believe that

the most natural course we can adopt is to group the Pelecypoda according to the

principal types, whicli represent, so to say, the starting points, or centres, of the

variously developed or organised forms. This mode of classification, being based
at the same time upon the genealogical development, has been found to be the

most successful also in the other large divisions of the animal kingdom, though I

readily admit that the great difficulty in making this classification really a natural

one rests in the discovery and correct definition of those so-called principal types.

In the present state of our knowledge of the Mollusca, we cannot pretend to say

that we are already in possession of the materials for such a successful natural

classification, and every attempt towards it must, therefore, be looked upon only

as such.

* Cephalopoda, Gastropoda, Pelecypoda, Brachiopoda, Saccopoda, Ciliipoda,—see introduction to mj Monograph of

the South Indian Cretaceous Gastropoda, Pal. Ind., Vol. II.

B 1
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I do not need to repeat here the importance of the study of the fossil forms

of Pelecypoda in order to attain this object of natural classification ; and I will

only append a table showing the different groups, &g., which I shall adopt in

the course of my monograph. The characteristics of each order, family, fee, will

be found in their respective places ; and the reason for doing this has already been

explained in the preface. I begin with what I consider the highest order.

Class,—PELECYPODA.

I. Order,—PHOLADACEA.

1.

—

Family FJSOLABIBJE, fsuh-fam. teejsdinin^ ^ndi prolabin^J..

2- 5j GASTROCK^NIB^, fsub-fam, gastrocejbninjs, clavagel-^

II. Order,—MYACEA.

^.—Family MYIB^, fsuh-fam, corbulin^ and myinm),
^' - MACTBIJ)^, (suh-fam, lvtuariinje and mactrinmJ,

ANATINIB^, fsuh-fam. pandorinje, trraciin^, anatinin^J.
SAXICAVIBJE,
GLA UCONOMYIDJE,
SOLFNID^, (sub'fam, solenin^ and pharellin^J,

III. Order,—TELLINACEA.

^.—Family FAFSIIDJE.
10. „ SCBOBICULARIIB^, fsuh-fam. cumingiinje and semelinje).
11. „ TELLINIB^, Csuh-fam, garinm, tellininm, and cAPsmm).
12. „ BONACIBJS.

IV. Order,—VENERACEA.

'l^.~Family FFTBICOLIBJE.
14. „ VFNFRIB^, fsuh-fam. tapesin^e, fenerin^, sunettinm, dom^

15. „ GLOSSIB^.
16. „ CYRFNIB^,.
17. „ GAUBIIBJE, (suh-fam. carbiin^ and lymnocardiinmJ.

V. Order,—CHAMACEA*

1^.—Family VFRTIGORBIIB^,
19. „ TBIBACNIBuFI,
20. „ CHAMIB^,
21. „ CHAMOSTRFIBJE.
22. „ HIFRURITIBjE.
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VI. Order,—LUCINACEA.

2S,—Family ZJ7CINIJDJE, (sub-fam. conmN^ ^nA. lucinin^J.

24. „ UNG ULINIBj^:
25. „ EEYCINIB^.
26. „ GALEOMMIB^.
27. „ SOLBMYIDJE,
28. 55 ASTARTID^^ fsuh-fam. astartinje and cauditinm),

29. 55 CEASSATBLLIDJE.

VII. Order,—UNIONACEA.

30.

—

Family TJNIONIDJE, fsub-fam, ujstioninjs and mycetopinjbJ,

31. 5, MUTFLIDJE.
32. 5, uFlTSFEIIBJE.

VIII. Order5—ARCACEA.

W>,—Family TEIGONIIB^.
34. 55 NTICULANIDu^, fsuh-fam, nuculaninm and mallbtinje),

35. 55 NUCTILIDJE, fsub-fam. nuculinm and saueptinasJ.

36. 55 AECIJDJE, fsub-fam. axin^in^ and arcingJ.

IX. Order5—MYTILACEA.

m.—Family FEASINIBJE.
38. 5, MYTILIDJE.
39. 5, FINNIBM.
40. 55 AVICULIDjF, fsuh-fam. aviculin^, vulsellinje, melininmJ.

X. Order,—OSTREACEA-

41.—Family SPONDTZIJD^.
42. 55 EADULIBJE:
43. 5, FFCTINIB^.
44. 5, OSTEFIBM.
45. 5, FLACVNIJDJE.
46. 5, ANOMIIJD^.

Taking a very general view of these orders the following summary may be

interesting in point of comparison. The animals of the first order are chiefly dis-

tinguished by having the gills prolonged into the siphons5 the second by possessing

united siphons covered by an extension of the epidermis of the shell5 but no pro-

longed gills. In both these orders the mantle-margins and siphons are united5 and

the latter equally prolonged. The third order represents the type with long but

entirely separated siphons5 the fourth with short and separated siphons ; both have

the mantle-margins widely open in front. The fifth order appears to be an aber-

rant type of the second, having the mantle-margins united, but possessing the

short siphons of the fourth order, and a habitat which corresponds with the
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OsTEEiDM. The sixth and seventh orders represent the types of Pelecypoda with
only an anal opening and widely disunited mantle-margins ; both differ in habitat,

the former including marine and estuary, the latter fresh-water inhabitants. The
eighth order is principally characterized by entirely disunited mantle-margins and
usual total want of siphons ; the ninth by having two very unequal retractile mus-
cles, the anterior being small and sometimes nearly obsolete, the posterior much
larger. The last order is, strictly speaking, the only one in which the anterior

retractor is obsolete, or very nearly so, while the posterior large retractor assumes an
almost central position. However, it must be borne in mind that these remarks are
intended to apply only to the principal types, and that aberrant and representative
forms are everywhere to be met with, as I had already occasion to note. They are
the natural consequence of the course of development under different conditions.

I shall conclude these remarks with a very brief and general notice regardino'
the distribution of the Pelecypoda in time and space.

The Pelecypoda are found in all sedimentary formations from the earliest time.
In the Silurian period their number is, though smaller than that of the Brachio-
poda and Cephalopoda, still somewhat larger than that of the Gastropoda. In all
the palseozoic deposits the two lowest organized orders, the MTTILACEA and
OSTEACUA, prevail over the others; but most of the latter are also repre-
sented, though the four first ones mentioned in the above table barely by more than
a few species. In the mesozoic period, the number of the ZUCINACUA and
TULLINACUA distinctly increases; the OSAMA CUA make probably their first
appearance and rapidly diminish again towards the close of it ; the VHNEBAQBA
and JBKOLADBA also show their first characteristic forms, while the MYA CEA
attain a very large development and decrease from that time very sensibly. TheABCACEA appear steadily to increase from the earliest time; the VNIONACBA
are represented in the palaeozoic rocks only by a few species and are spar-
mgly found m the fresh-water deposits of the following formations; the FSOLA-DACEA are rare through all the formation, but are already found in the pal^ozoics.

In the camozoic period all the orders are represented, and the geographical
distribution of the present time is clearly indicated; in fact this indication is
noticeable already during the cretaceous period, as I shall have repeatedly occasion
to remark.

I^«°ki^S at the fauna of the present day, it is scarcely necessary to notice
tha^ by far the larger number of Pelecypoda is found in the tropical seas. Most
of the species 1 ye in the so-called Laminarian zone, many are also charac-
teristic littoral types, and various species are met with from low water to the
greatest depth (6-800 fathoms) in which MoUusca have been discovered. Special
locahies characterized by certain orographical conditions and climate, have, as
usuaUy their peculiar faunas. There are only few species which have a general
distribution, and for these (as in the case of many FHo.^r.,n^J special reasons exist.
I will give greater details regarding the distribution of the various genera, &c.,
when treating specially of each family.
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I. Order. PHOLADACEA.

This order includes burrowing Pelecypoda, provided with, a small foot, and with

long united siphons into which the gills are prolonged. The shells are small, cover-

ing only the anterior part of the body, while the posterior part often secretes a

calcareous tube, lining the cavity made by the animal. The ligament and cartilage,

as well as the hinge teeth, are generally obsolete, but sometimes there are present

long processes below the hinges for the attachment of muscles. Most of the species

burrow in solid objects, in wood and stones, or corals ; few in sand.

The families belonging to this order are the Feoladid^ (tebbbinin^ and

fkoladinm) and Oastroce^nijd^ (gastmocb^ninje, clavagellinjE^ and breceitin^).

Geologically, they are sparingly represented in palaeozoic strata, their number
gradually increasing in the meso- and kaino-zoic epochs, and they have their

maximum of development in the present time, possessing a wide geographical dis-

tribution, as regards genera as well as species. The most important monograph
of the recent species, belonging to this order, is that of G. Tryon, Junr., in the

Proceedings of the Philadelphia Academy of Natural Science. I shall have occa-

sion to refer to this paper frequently.

I. Family,—FSOLADIB^,

Animals club-shaped; the mantle closed anteriorly, provided with a single

perforation through which the more or less elongated, fleshy, and muscular foot is

protruded ;
posteriorly the body is prolonged,—sometimes to a considerable extent,—

terminating with two more or less distinctly separated siphons. The posterior part

of the body is often covered with a shelly tube, while the anterior one is protected

by two equal or sub-equal valves, either gaping in front, or closed by a special shelly

lamina, and besides often strengthened exteriorly by small variously shaped, accessory

valves ; from the beaks extend internally towards the periphery one or more pro-

cesses, which are either free or grown to the valves, and to which the muscles of

the foot attach themselves ; there are no true hinge teeth present ; the pallial sinus

is always marked.

Although the Pholads,—probably on account of the difficulty in collecting

them,—were for some time rather neglected by conchologists, they have received a
good deal of attention within the last few years. Later geological researches have
also brought to light a considerable number of fossil forms, so much so that in the
last decennium the number of known species has been more than doubled.

It would be superfluous for me to enter here into any lengthened account on
the mode of life* of this group of Molluscs. Recent careful studies have suffi-

ciently proved that the enormous destruction which they produce on shipping and
submarine wooden-works is effected by a very simple mechanism. In the true

^ I may mention on this subject Forbes' and Hanley's History of British MoUusca, Vol. I, p. 57, etc.,—
Deshayes' Paris fossils, Vol. I, p. 106, etc., and Fischer's studies on the Fholadid^ and TEREDwrn in the Journal
de Conchiliologie of 1857 and 1860.
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tholabinm the boring instruments are the numerous very fine imbrications of the
shell, which very probably contain a number of silicious particles ; in the teujedinin^
such silicious particles have been shown to occur plentifully imbedded in the super-
ficial muscular tissue of the front part of the body. The turnings of the shells are
effected by the foot, which by its shortness and strong muscular structure is well
adapted for that purpose. The idea of the secretion of some kind of acid, which
alone would produce such excavations in wood and hard rock, has been justly rejected
altogether

;
at the same time it appears very likely that the organic fluid secreted by

the body,-being at a certain degree of higher temperature, so to say, infiltrated or
injected with force by the animal into the finest pores of the material attacked,-
must greatly facilitate the boring, inasmuch as it softens the finest particles of the
substance all round.

Species of Pholads have been described already from paleozoic rocks, but they
are not sufiiciently characterized. Pieces of wood bored by them, (and probably
also by teredinin^e)^, occur in the carboniferous strata. Prom the Jurassic beds
several speciesf from Prance, England, and Pussia are well known, although their

generic determinations are not always sufficiently certain. The cretaceous period
contains, however, a number of good types, exhibiting in general a great similarity

to recent forms. We may say that there are about 40 species known to occur in

cretaceous rocks; the somewhat larger number belongs to the fholabin^, the

smaller to the teredinin^. In the tertiary strata species of Tkoladibm occur

sparingly, at least the number of them upon record is scarcely larger than that from
cretaceous beds. At the present time their geographical distribution is world-wide,

and many of the species appear to possess a greater faculty of accommodating them-

selves to different climatological provinces than other molluscs. The geological

history of the family distinctly shows that it has its maximum of development in the

present epoch. The great similarity in the general structure of the Pholads seems to

have been rather an obstacle towards their detailed knowledge, and there can be little

doubt that we may soon see the number of species doubled, when conchologists get

more accustomed to see the usefulness of a chisel and hammer, or of a hatchet, as

welcome companions on their excursions. Along the shores of the Bay of Bengal

I have met with several as yet undescribed species.

Among the most recent and best researches on the Trolabibm are those

of G. W. Tryon, Junr., who published a monograph of that family in the

Proceedings of the Academy of Natural Sciences, Philadelphia, for 1862, and

lately, 1867, a revised catalogue of the same in the American Journal of Con-

chology, vol. iii, pt. 3. In this last paper Tryon accepts for our shells two

family divisions, Froladidje and Terebidm (TeredinidjsJ. The advantage of such

a thorough separation appears to be very doubtful, nor does there seem to be suffi-

cient ground for it in the organisation, or in the habits of the animals or shells. The

character of the organisation is throughout the family the same : a wormlike body

^ Teredo antiqua, M'Coy, from the carboniferous strata, and others.

t See Morris and Lycett : MoUusca of the Great Oolite,—Buvignier: Statistique de la Meuse.
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with a short foot in front, and posteriorly prolonged into two fleshy siphons, separated

at, or towards, their terminations. The length of the siphons, and naturally also of

the gills, even varies in different individuals of the same species, living in distinct

localities. The brittle structure of the shell is entirely the same in the various

genera, as also its peculiar imbrications and their arrangement on the outer surface.

The presence or absence of a shelly tube does not seem to be of any great importance,

because it entirely depends upon the circumstances under which the animal lives,

whether it does, or does not, secrete a solid tube at all ; and its thickness varies a great

deal in different specimens of the same species. I have myself observed species of

TJEHEDiNiN^ (Nausitoria and Knphus), in which in some places no shelly tube was

secreted, although the surrounding wood was in such cases always impregnated with

mineral substance. The palettes protecting the terminations of the siphons and the

so-called accessory valves on the shell itself are the only characters which appear to

be of any importance in point of classification, and based upon these we retain here

the older separation of the family into teredininm and proladin.^.. In the former

the shape of the palettes has been suggested as the base of generic distinction, and

in the latter that of the accessory valves.

a. ^uh-famlly.—'TEnBBmmm.

(teeedinin^ and kuphin^^ or eurcellin^,, aMctomm),

Animal secreting a shelly tube, generally closed in front, . open behind, the

siphons protected by a pair of shelly or horny styles. Shell sub-globular, widely

gaping in front, each valve marked externally by a furrow running from the

umbones towards the periphery; accessory valves are wanting, but the umbonal

muscles are usually covered by a coriaceous ligament ; - boring generally in wood.

The animals which are included in this sub-family have been separated

by Bronn into two families, Tebjejdinana and Furcjellana (Klassen and Ordnung. d.

Thierreiches, vol. iii, p. 476) . The distinction is based upon the supposed fact that

the animal of KupJius fov Furcella) arenarius does not possess shelly valves, but merely

secretes a shelly tube, closed in front by two partially overlapping lamellae. Tryon,

in his Monograph of the FROLADiDJEy proposed on the same ground a distinct sub-

family under the name of ^cr^jiv^ ; H. and A. Adams in their "Genera of rec.

Moll." ii, p. 332, class K, arenarius, {Teredo gigantea of Linnaeus,) in the genus

Teredo, simply noting " that the apex of the tube is divided at the end by a longitu-

dinal septum, and is produced into two separate tubes." This evidently applies to the

posterior or siphonal end. No mention is made of the existence or the want of

valves, which should distinguish the species from Teredo proper. Deshayes in his

first volume of the Traite element, de Conch., vol. i, pp. 40-47, describes with some

detail Kuphus under the Lamarckian name of Septaria, He states that the shelly

tube is open in front.
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In KupJi, (%r^^ark5 no shell is known to exist, but Deshayes notices, as a second
species of the same genus, the Sept, Mediterranea of Matheron, which has subse-

quently been stated to be identical with Teredo norvegica. Of the first species the
same author says that it only differs from Teredo by living in sand and not in wood.
There are two small valves present and two palettes as in Teredo. The question as

to the real character of S. Mediterranea and Guettard's genus ^^^f>^^^5 appears,
therefore, still unsettled. Deshayes in his last edition of the Paris fossils (1860,
vol. i, p. 107,) gives a list of the genera of the Prolabid^, but on this occasion he
omits the name Septaria altogether, which tends to prove that he considers it to be
identical with Teredo,

Wright in his recent paper on the Tbhtididm (Trans. Lin. Soc.,Lond., vol. xxv,

p. 563), quotes the authority of Sir E. Home in support of the statement, that
in the tube of Kuphus arenarius "both valves and palettes, have been discovered."
The palettes of Kuphus arenarius Dr. Wright found to be very similarly formed
to those of a species which he obtained from Singapore, and which he described
under the name of Kuphus/' Mannii; it has a shell like Teredo, A very similar, or
probably the same, species as the last also occurs about Calcutta in the Gangetic
Delta, and I can confirm Dr. Wright's account in this respect. Besides this

I also obtained here perfect specimens of one or two species of Nausitoria, a
Xylotrya, and I hope also to procure good specimens of Galobates, Some interesting

points as regards the anatomy of these animals I trust to be able to publish

shortly.

A question, which it is desirable should be settled as regards the species

Kuphus arenarius, is, whether it really possesses valves similar to those of Teredo,

or whether it has none. Judging from the species described by Wright as Kuph,?
Mannii, Sir E. Home's statement regarding K arenarius is, I believe, very probably

correct, and in such a case the necessity for a special sub-family ceases.

The fossil genus Teredina will be noticed among the tbolabinm; thus we shall

retain in the sub-family terebininje only those forms which are generally known
under the ancient name of Teredo, Subsequent discoveries seem, however, to

make a sub-division of this old generic group very desirable, and, as already

noticed, the form and structure of the palettes, or styles, has been suggested as

the base of distinction. Objections have been raised against this, stating that no

generic importance can be attached to these palettes. It is really difficult to form a

very correct idea on this point. Eor my own part I do not consider it satisfactory,

but it is certain that the known species can be, - to some extent at least,- grouped

according to the form of their palettes, and, whether we call these groups genera or

sub-genera, is, as the greater number of naturalists will admit, of minor importance.

In cases like this the most convenient mode ought to be adopted. The palettes

protect the siphons, which are a very important part in the organisation of the animal,

and any changes made in the latter will probably produce a difference in the former ;

thiis they are in close connection with each other. The valves in the teeebininje are

always of the same kind, and, as already noticed, sometimes not to be distinguished
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from those of the tkoladinm. Each valve has a distinct anterior anricle, while
the posterior is usually also separated from the central body by a special groove.

This body, or the middle area of the valve, is itself again often divided by a median
ridge into an anterior (generally smaller) and a posterior area, the imbrication on
both converging towards the central ridge running from the apex to the periphery,

and here, in the middle of the ventral region, usually terminating with a small

solid boss. The form of the valves greatly varies with the age of the specimens,

the shells having, when young, the umbones perfect, while with progressive growth
the entire upper portions of the shell become more or less corroded. In the same
way the front portion of the anterior auricle is liable to great changes, being an
essential part of the shell employed in the boring operations of the animal. In the

form of the tubes there are also numerous variations to be observed. It is evident

tbat, when the anterior end of the tube is closed, the animal can only eflPect its

progress in boring when it has dissolved the frontal diaphragm ; this must lead us

to suppose that the Teredos bore only at certain times of the year, while at other

times ( ? the breeding or hatching season) they are at rest, the tube being closed

anteriorly.

The following are the principal generic groups, as partially suggested by

Dr. Wright :

—

1. Teredo^ Sell., 1732. Palettes testaceous, single, oblong, usually truncate at

the end; tubes long, gradually increasing {T, norvegica, Spengl.).

2. Uperotis, Guett., 1774. Palettes testaceous^ spoon-shaped, depressed;

tubes short, club-shaped (Z7. clava^ Gmel.).

3. Kuphus, Guett., 1774^. Palettes testaceous, club-shaped, with the ends

expanded and truncated, spatulate, {Kuph. Mannii, Wright).

4. Calohates, Gould, 1862. Palettes dilated towards the middle, with a nar-

rower spoon-shaped and long process at the end ; the basal prolongations of the

palettes are bony, ((7. thoracites, Gould).

5. Nausitoriay Wright, 1864j. Palettes testaceous^ solid, elongated and pyra-

midal, flattened inside, transversally imbricated on the outer convex surface,

{N. Dimlopii, Wright).

6. Xylotrya, Leach, 1840, (teste, Gray). Palettes very long, more or less

bony or horny, with lateral flexible serrations or setse, {X, hipinnatay Turt.).

? 7. 2T^r^(iofo7^5, Desh., 1842, (Mem. Soc. Geol. de la Prance, vol. v, p. 2).

This was proposed by Deshayes for a cretaceous species, T, clavatus^ known only

by some tubes which are short, clavate, and in position, as they occur in the rock or

wood, almost parallel to each other. Deshayes does not take any notice of

this supposed new generic type in his subsequent revisions of the Froladib^^

but the form of the tubes is certainly very peculiar, and it is very likely that the

animals were somewhat different from those of Teredo. Martesia and Farapholas

bore in wood in a way very similar to this fossil form, which ought to be carefully

compared with them.

D
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8. Polarthus, Gabb, {vide Check-list of the Invertebrate foss. of North
America; Smithson. Misc. Coll., No. 177, p. 16, 1864). This has been based upon a
cretaceous species, P. americanus, from New Jersey, but I have not been able to

get access to any detailed statement regarding the distinctive characters of the

genus.

It does not appear quite certain whether the distinctions pointed out as exist-

ing in the shape of the palettes of the first three genera are sufl&cient to warrant
the above-mentioned divisions ; they may all be considered as slight variations of

one and the same genus. Teredo, but of the three other groups the palettes seem to

be sufficiently distinct, though, no doubt, passages from one into the other, as for

instance, between Nausitoria and Xylotrya—, may readily be observed.

Tryon (Am. Journ. Conch., vol. iii, pt. 3, 1867,) enumerates 31 recent species of teredintn.e
From tertiary deposits about 15 species are known, and from the cretaceous"^ Pictet (Mat. p 1

Paleont. Suisse, 4^« Ser. ; Foss. St. Croix, 3^^ part., No. 1, p. 21, &c.,) quotes seven European
species ; T. Argonensisj Varennensis, hilobattis, Meunausus, llequienianus, DeshaT/esi and rotundatus •

several of them are, however, very unsatisfactorily recorded. Coquand described a Ter. Ugni-
torum from the etage Aptien of Spain (Mon. de TAptien, etc., 1865, p. 87). Schafhgeutl
in his Siid-Bayern^s Leth. Geognostica, 1863, (pp. 177 and 178) names two tubes, Teredo
(Gasiroclmna) ornata and rugosa, respectively; as he identifies other fossils, apparently occurring in
the same beds as these two, with known cretaceous species, one must suppose that the former are also

cretaceous ; no distinct proof, however, is given of their geological position.

Eichwald in his Leth. Kossica, livr. xi, 1867, (p. 792, etc.,) describes under the generic name
of Teredo six species which, he states, all occur in cretaceous deposits. Of none of them have the

valves been noticed, and the tubes of some appear rather defective. Teredo Tournali is identified

with a species described by Leymerie from supposed nummulitic beds. T. Argonensis, Buv., is deter-

mined from a small tube which does not very well agree with Buvignier^s and d'Orbigny's figures.

The others are new, T. sulcata, lignicola, conulus, and socialis. Of the first the representation may be

taken rather for that of a Gastroclicena than of a Teredo. The tubes of the two last named,
and especially that of T, conulus, greatly resemble in general form the short tubes described by
Deshayes as Teredolites clavatus. It is quite possible,- if not more probable-, that these tubes were
made by shells of the pholadin^, or by a Gastrochmna, for they occur socially, often in great numbers,
and bored for only a short distance into the wood, as the Martesice, &c., generally do at the present

time
;
but they are somewhat thickened and blunt at the anterior end, a form more usually occurring

in the teredinin^ than in the pholadinjs, though not quite foreign to the latter. Zittel in his

Monograph of the Pelecypoda (Bivalves) of the Alpine Gosau-formation (Denksch. Acad., Wien,
1865, vol. xxiv,) does not describe any species of Pholadidje. As far as I remember, vegetable

remains, bored by them, were repeatedly found in the coal beds of the so-called ^^ Neue-Welt '^ near

Wiener Neustadt, and we may expect some additions to the cretaceous fauna from this quarter.

The fragment of a tube figured by Eomer (Nord-deutsches Kreidegeb., pi. 10, fig. 9,) as

T. dentatus is much like that of a tube of a Teredina, while the Mastricht Teredo Faujasi of Bronn
seems more likely to be a serpuloid shell than a Teredo ; numerous fragments of wood, however, occur in

the Mastricht beds, entirely bored by true tebedinin^. The tubes so commonly known from the

German cretaceous deposits as GastrocJicBiia (ox Serpula) ampliishana, Goldf., are most likely those

of a species of Teredo or Teredina j they are much too long for a Gastrochce?ia, and also too regularly

* Teredo Argonensis, Buvignier, is probably a Turnus, which genus may also belong to this sub-family.
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tubular. The same is most likely the ease with Muller's Qad, voracissima from the cretaceous beds
near Aachen.

Meek in his Check-list of cretaceous fossils of North America (Smithson. Miscell. Coll., No. 177,

p. 16,) quotes six species of Teredo,- T, calamitoides, contorta, glohosa, irregularis, sellifor7ms,

tibialis,- and the previously mentioned Polarthus americanus,

I have to record from South India four new species of terelinin^ which, so long as the

palettes are unknown, may be described under the generic name of Teredo ; this will raise the total

number of cretaceous species to about 26, though hardly more than one-half of them are sufficiently

certain as belonging to the sub-family ; in no instance are the palettes satisfactorily known.

I.* TEEEDO, Sellius, 1732.

1. Tekedo partita, Stoliczha, PL I, Pig. 1.

T, testa glohosa, (Equaliter lata quam alta, striis ad medium convergentihus siib-

tilissimis ornata ; umhonihus distinctis, incurvatis ; auricula anteriori magna, suhan-

gulata, supra ad marginem incrassata ; Matu anteriori mediocri, fere triangulari

;

auricula postica angtistata, ab corpore testes sulco profunda separata. Tuhula cylin-

dracea, in jmiioribus varie torta, crassiuscula, in adultis sub-recta, transfersaliter crasse

ac numerose rugata, intus costa mediana ventrali, tenui ac rectiuscula instructa.

The sub-cylindrical form and the numerous transverse rugations appear to be

characteristic for this species. The young shells are, as usually in living forms,

found boring in all directions through the wood ; they are considerably thickened

at the anterior end, but otherwise of much the same thickness throughout. The
tubes of older specimens are placed parallel to the fibre of the wood; the cast

exhibits a distinct furrow on the ventral side of the tube, corresponding to the lower

thickened terminations of the valves. Such a furrow is often to be seen on living

specimens of Teredos, and is produced by a slight rib on the internal side of the

tube. The two valves, when closed, are almost perfectly globular, the striations on

the outer surface being extremely fine^ so much so that they are often hardly trace-

able. The anterior auricle is comparatively large, occupying nearly half the height

of the shell ; it is anteriorly sub-angular, and on the upper side in front of the

beaks rather strongly thickened ; its margins are sharpened and bent externally

;

the furrow separating it from the body of the valve is quite indistinct, and the

one in the middle of the shell, where the striae of the surface converge, is only

traceable towards the ventral terminations ; the cast is quite smooth. The anterior

hiatus is broadly triangular, laterally slightly angular ; the posterior larger and sub-

ovate. The posterior auricles are very narrow, separated from the central area of the

shell by a deep groove.

Locality,—Pound boring in fossil-wood at Ootatoor and at Moraviatoor.

Formation,—Ootatoor group.

* I shall again,—as in the second volume, treating on the Gastropoda of the South Indian cretaceous rocks,—adopt

the plan of numbering the genera consecutively throughout the whole class Pelecypoda, and give separate numbers

to the species under each genus.

/
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2. Teeedo crassula, StoUczJm, PI. I, Eig. 2.

T, testa globulosa ; umbonibus prominentibus, incurvatis ; valvis in areis me-
dianis subtile arcuatim striatic; auricula anteriori sublcevigata, parva ; posteriori

magna^ postice rotundata^ ejusdem margine superiori recto. Tubulis sublcemgatis,

crassis, irregulariter tortis, subci/lindraceis, antice clausis^ leviter rotundatis sed non

tumescentibus.

The tubes of this species are in proportion thicker than those of the previous

one, and are generally slightly bent or undulating ; their surface appears to be

nearly smooth. The anterior end of the tubes is not thickened, but gradually

rounded and closed.

The shells are nearly globular, perhaps a trifle higher than thick ; the outer

surface of the median area is covered with very fine angularly bent strise, and two
fine grooves run along the greatest convexity from near the apex to the periphery.

The anterior auricle is rather small and the striae on it minute ; the posterior com-
paratively large with a straight upper margin, and with the strige also much finer

than in the centre of the valves.

Locality,—In fossil wood, impregnated with calcareous matter, at Ootatoor.
' Formation,—Ootatoor group.

3. Teeedo TdMiLOSA, StoUczla, PL I, Eig. 3.

T, testa transnersaliter ovata^ inflata; umbonibus incurvatis; hiatu antico

magnOi late triangularis postico sub-elliptico, angustato ; auricula antica moderata
triangularis substriata ; area centrali magna, linea impressa angustissima ab um>bombus
ad peripheriam oblique decurrente divisa, subtilissime arcuatim striata; auricula

postica angusta, sulco lato ab area centrali separata, subrugosa, Tubulis cylindraceis

tenuibus, varie tortis, transversaliter minute rugatis ; terminationibus anticis clausis

clavatis ac plus minusve inflatis.

The form of the tubes of this species greatly resembles that of Teredo Argonen-

sis, being thin, sub-cylindrical, and with the anterior ends somewhat inflated. These

inflated or clavate anterior terminations are among the recent terjeiuninjE more

commonly observed in KupJius than in Teredo proper. The valves are in proportion

to their size rather oval, on the surface very minutely striated ; the anterior auricle is

of moderate size, the posterior one narrow, slightly rugose and separated from the

central area by a shallow but broad groove which runs from under the umbones

towards the posterior margin. The position of this groove, as well as the much less

distinct one on the central area, and the fine striation readily distinguish this

species from T. Argonensis,

Locality.—Moraviatoor, found boring in wood with Martesia tundens and
Tarapholas mersa.

Formation.—Ootatoor group.
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4. Teredo (Upehotes ?) glomerans, StoUczka, PL I, Kgs. 4-5. [/

T, (Tlperot.J tubnlis varie tortis, s(Bpe acglomeratis, Icevigatis, tenuibus^ termina-

tionibus anticis clausis, vix inflatis^ subtruncatis, Valvulis testes ignotis.

This species is based upon two tubes found in a coarse, conglomeratic sandstone.

They are variously contorted, and one of them (of which a representation is given

in figure 4 on plate I) is extremely like some of the tubes of the recent Uperotes

clava, which generally bores in cocoanuts, or in floating pieces of wood. The tubes

are rather thin, smooth on the surface, with occasional projecting laminae on the turns

or bendings; they are sub-truncated anteriorly and closed, but not particularly

enlarged. No shell has been observed, nor any division or concameration at the

posterior end, such as often occurs in true Teredo or in Kuphus,

Locality,—Oomarapolliam, in a greyish coarse sandstone.

Formation,—Arrialoor group.

b. Suh-family.—TEOLABINM.

The animals of the tkoladinm resemble in general structure those of the

TJEREJDiNiN^, but they never grow^ to the same great length ; consequently the gills are

shorter in the former. The greater part of the body is covered with the shell,

formed by the two ordinary, or several other accessory, valves ; the mantle is cleft in

front to admit of protruding a small foot. The siphons are united nearly up

to the end, and do not, as a rule, secrete any palettes. A great peculiarity of most

of the PROLADiNM is the reflection of one part of the anterior adductor muscle

towards the beaks, often forming here a more or less cellular secretion, and in some

way replacing the ligament. This last is generally absent ; only in a few instances

rudiments of it were observed.

The shell is, as I have already noticed, formed in all the Pholadidje on the same

principle. The valves generally are equal, inequilateral, with an internal apophysis

under the beaks, without hinge teeth, more or less gaping in front, and on the

surface with variously arranged imbrications which are sharpest on the front

part of the valves. An important character of a large number of the shells of

FROLADiN^ is the presence of the above-mentioned shelly reflection of the antero-

superior margin of the valves upon the beaks, covering these partially or totally.

A still more important distinction of this sub-family from the former is the presence

of accessory valves* in almost all frolabin^. The arrangement, form, and posi-

tion of these valves has been selected as the principal basis for generic distinctions

in the same manner as the palettes in the tjeeedininje. They are no doubt of great

importance, for their chief object appears to be to give the two large valves a certain

fixed position during the act of boring, when they could easily be dislodged ; but

because these supplementary valves are in constant use their form is greatly variable,
»

^ Leacli introduced a special nomenclature for these valves as regards their position. They may be called umhonic,

pre- or post-umhonic, antero-superior, antero-inferior, anterior and posterior, ventral smd sipkonal ; the sigmficsLtioii

of these terms does not require any further explanation.

E
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and their number sometimes changes at different stages of growth in one and the

same species.

Omitting the indistinct traces in palaeozoic formations, true feoladinje are with
suflB.cient certainty known from the Jurassic period, and during the cretaceous time
they were ah^eady tolerably numerous, though unfortunately often not so perfect as

would be required for a correct generic determination. The tertiary period supplies

a large number of characteristic forms ; these are in general very much like the

recent ones.

The PROLADiNJE bore in wood, all kinds of rock, sand, mud, and in other shells,

or corals
; their borings are not usually very deep, and the hollows only occasionally

entirely or partially lined with a shelly tube. In the fossil Teredina the tube is grown
together with the valves, as in the Gastrochmnidm. Tryon (Proceed. Acad. Nat.

Sc, Phil., 1862), in retaining the prolabin^e as a family, proposes to separate it into

true PHOLADiNJE and jouann^jtina^, the former having the anterior hiatus always

open, the latter closed when adult. In some respects the division may be deemed
convenient, but it cannot be considered as of any great importance, because the case

generally depends merely upon the stage of growth whether the animal closes its

shell in front or not.

The following is a summary of ihe genera as at present known. I shall enu-

merate them according to their relations to the tebedininj^, showing gradually,

by a decrease of the accessory valves, the general form of their shells, &c., a passage

to the Ga8troch.enid^,

1. Teredina, Desh., 1824. Valves Teredo - like, but firmly connected with the

tube, one small accessory valve covering the umbones and extending anteriorly,

another large accessory valve occupying the whole of the front of the valves and

extending below. Deshayes in his last edition of the Paris fossils, (1860, vol. i,

p. 124, etc.,) described under this genus three species, T, personata, Lamk.,

T. Oiveni and Seberti, Desli.

The presence of accessory palettes designate this genus as one of the peoladin^,

especially as no siphonal palettes seem to exist, although the usual bifid terminations

of the tube are very much like those of Kuphtis, and are no doubt an important

character of the terebinin^. It would probably be best to constitute a special

sub-family for this genus, but it will only have its full value when the existence

or non-existence of palettes is sufficiently ascertained. The termination

of a tube figured by Homer under the name of T. dentatus, (Nord-deutsch.

Kreidegeb., 1841, pi. 10, fig. 9,) is, as already pointed out by Pictet (Pal.

Suisse, 3'''' Ser., 3"^' part., p. 23, 1864), quite as likely a Teredina. Romer's

Teredina clavata (ibid, pi. 10, fig. 10), from the Senonien near Quedlinburg,

the same author, as well as Geinitz and others, believe to belong to Clavagella,

or to an allied genus. The specimen described and figrred is, however, quite

insufficient to warrant an idea as to the exact generic characters of the fossil.

Homer's Fistulana constricta (ibid, p. 76, pi. 10, fig. 2), which he identifies

with Phillip's PJioL (Martesia ?) constricta, (Yorksh., pt.i,pl. 2, fig. 17,) and which
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has also been supposed to belong to Teredina, is more likely a Fholadidea or a

Martesia ; it will be noticed subsequently under the name of JPh. Bomeri,

2. Xylophaga, Turton, 1822. Valves Teredo- like, semi-oval, strongly gaping

in front, less so behind ; each valve with an internal rib running from the apex to

the periphery ; two pre-umbonal accessory valves present.

Three recent and a few tertiary species of this genus are upon record. Two
species were formerly described under this genus from the cretaceous rocks of North
America, but for each of these distinct generic denominations have lately been

introduced.

3. Goniochasma, Meek, 1864, (Smith. Misc. Coll., No. 177, p. 34). The
type is Xyloph, Stimpsoni, Meek and Hayden ; it is said to differ from Martesia by
the want of accessory "pieces" (valves?), and in having the anterior hiatus

formed by a rectangular notch in the antero-ventral margin of each valve.

4. Turnus, Gabb, 1864, (Palseont. of California, vol. i, p. 145). The shell

is like that of Xylophaga^ but has posterior to the internal umbonal rib another,

often broader rib, running from behind the apex towards the infero-posterior margin.

The animal also secretes a shelly tube, and consequently the valves must have been
,

/

much more gaping posteriorly than they are in the recent Xylophagce, which only

slightly protrude out of their shells. The accessory valves are unknown, and it is

therefore difficult to classify exactly the genus, for it may be just as possible,-

and I would almost consider it more probable,- that it is a form of the terebinin^,

Gabb describes one cretaceous species (loc. cit., p. 146, pi. 22, fig. 116), T. plenus, and

I shall have to notice a second species of the same genus from our Southern Indian

cretaceous rocks, T. lapidarius, n. sp. Teredo Argonensis, Buvignier, may be a

third species of this genus, and as regards the form of the shell itself it closely resem-

bles the last named one. Eichwald in his Lethsea Ross., (livr. xi, 1867, p. 790,

pi. 22, fig. 13,) states that Pholas Waldheimii, d'Orb., occurs in the Neocomien

at Khoroschowo near Moscow ; the species secretes a solid shelly tube, and has on

its valves two ribs running from the apex to the periphery, like Turnus, but the

anterior portion of the shell would appear to show a great resemblance to a Martesia ;

it may be a Farapholas,

4a. The genus Xylophagella was proposed by Meek in 1864 (Smith. Misc.

Coll., No. 177, p. 34,) for Xylopliaga elegantula of Meek and Hayden, which is

said to differ from Xylopliaga by the presence of a '^postero-dorsal ridge;" I presume,

therefore, that it is very closely allied to or generically identical with Turnus^ but

Meek adds, that it '^burrows apparently always without a shelly lining." This

would be a slight distinction from Turnus, but it requires confirmation, though I

must say that it does not seem advisable to attach too much importance to the

presence or want of a shelly tube. Many other feoladinm give a proof of this,

secreting a perfect tube whenever they find a special necessity for it ; in other cases

they line the hollow excavated by th6m, only with a very thin shelly layer, and again

in others they secrete it only partially, for instance, on each turn of the

tube.
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5. Jouannetia, Desh., 1828, (H. and A. Adams, Gen. ii, p. 329). Shell more
or less globose, sculptured as in Xylophaga, inequiyalve, front gape closed in the adult
state

; a single accessory valve is present. Besides a few recent species there are
some very similar forms known from the tertiary beds, and I shall allude to one or
two from the cretaceous striata.

5^. Pholadopsis, Conrad, 1849, (Proc. Phil. Acad., p. 156, &c.,) is stated to

differ from the last in having a '' subcentral, radiating" groove.

6. Martesia, Leach, 1824 (H. and A. Adams, Gen. ii, p. 330). Shell generally
elongately ovate, posteriorly produced, equivalve ; anterior hiatus closed ; one um-
bonic accessory valve; one narrow stilet-like post-umbonic plate, and a similar

postero-ventral one ; valves sculptured similarly to those of Xylophaga,
This genus is well known from cretaceous as well as from tertiary deposits.

6a. Pholameria, Conrad, 1865, (American Journ. Conch., i, p. 2), has been pro-
posed for an oligocene species, described in Journ. Acad. Nat. Sc, Phil., 2nd Ser.,i,

p. 127, pi. 13, fig. 3, under the name of Fholas triquetra. The shell has the form of
a short Martesia, but without accessory plates ; nothing else, however, occurs in the
specific description which would indicate any peculiarity to justify the formation of
a new genus.

7. Schroteria, Tryon, 1862 (Proc. Phil. Acad., 1862,) has one pre-umbonic
plate ; the anterior hiatus is probably closed in the adult shell ; the type is Fholas
cordata^ Schroter.

8. Diplothyra, Tryon, 1862, (ibid). Shell like in Martesia, but with one larger

umbonic and one smaller pre-umbonic accessory valve. Stimpson (American
Journ., XXXV, 1863, p. 306,) states that the species described by Tryon as

D. Smithii is a true Martesia,

9. Farapholas, Conrad, 1848, (Proc. Acad. Nat. Sc, PhiL, p. 121). Shell

ovately elongated like Martesia, equivalve, sculptured at the sides similarly as in

Xylophaga; anterior hiatus closed ; umbonal accessory valve longitudinally divided

in two, often extending backwards ; superior margin in front of the umbones
reflexed ; median area generally with two transverse furrows from the umbones.

The forms called Farapholas are very closely allied to those of Martesia, and

they could probably be considered merely as sub-generic to the latter genus. The
division of the umbonal plate does not seem to be always perfect, as I shall have

occasion to notice subsequently when describing a cretaceous species, Faraph.

mersa. However, there is a peculiar distinctive character to be noticed in a few of

the Indian species which in external form and in the two sulci on the median area of

the shell perfectly agree with Conrad's Farapholas, except that their umbonal

valves are short and broad. I refer here specially to three forms which I have

examined: Martesia fluminalis, Blf., (Jour. Asiat. Soc, Bengal, 1867, vol. xxxvi,

p. 67, pi. 3, figs. 1-3,—or a very closely allied species) ; a new species apparently

with the anterior hiatus permanently open, and boring in wood along the mouths

of rivers of the Orissa coast, and a third (typical) species from Ceylon. All these

have in the left valves a distinct claw-shaped tooth, and an obsolete tooth in the
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opposite valves. Above these teeth there is a small cartilage lodged. I have seen

only large specimens of Conrad's type Farapholas Califo7micus, and these do not

show any teeth, but a cartilage below the beaks ; the shells of the pholadinm

change, however, so much with age, that I could not feel certain in proposing a new
generic name for our shells unless I had the opportunity of examining young and

fresh specimens of the above-mentioned type species.

10. Pholadidea, Turton, 1819, (H. and A. Adams, Gen. ii, p. 328). Shell

very similar to Martesia, the two dorsal accessory valves are smaller than in

Farapholas ; the posterior end is enlarged into a cup-shaped appendage protecting

the siphons.

Tryon in his last review of the JProladid^ in American Journ. of Conch,

(vol. iii, 1867, part 3), quotes the following sub-genera of this genus; Satasia,

Gray, Talonella^ Gray, Netastomella, Carpenter. The differences of these from the

type genus appear to be of little importance. I shall only refer to the last one ; of

the first PA. melanura^ Sow., of the second Fh. tridens, Sow., are considered as types.

10a. Netastomella^ Carpenter, 1865, (Proc. Zool. Soc, p. 202,) is based upon

Fholas Darwi7iii, Sow., the valves of which are posteriorly prolonged into a

flattened calcareous cup. It is said to differ from Jouannetia in having both valves

equal, and from Fholadidea by the calcareous nature of the cup at the posterior

end of the shell.

11. Fenitella, YsilenG., 18?? (Conrad, 1849,- see Tryon's Memoir on the

Fholadib^ in Proc. Phil. Acad, for 1862). Shell very similar to that of the

previous genus, slightly expanded posteriorly ; one umbonal and two pre-umbonal

accessory valves, placed side by side, are present.

12. Talona, Gray, 1840, (H. and A. Adams, Gen. ii, p. 329). Shell in form

resembling Fholadidea ; anterior hiatus open, very small ; pre-umbonal margins of

the valves refiexed; two small umbonal plates side by side; posterior end enlarged,

cup-shaped, and protected by a pair of siphonal valves.

13. Navea, Gray, 1851, (ibid., p. 328). Shell small, sub-ovate; one small

post-umbonal accessory plate ; anterior hiatus widely open.

14. Barnea, Leach, 1826, (ibid., p. 326). Shell elongately ovate; one

narrow and long umbonal accessory plate ; umbonal processes thin, refiexed. There

are two slightly different types of shells referred to this genus by Tryon. The one

kind, like J5. Candida, L., has the margins of the valves rounded, and the anterior

hiatus is long and narrow ; these shells are considered to be typical Barnece,

14^. The other form, represented by B, parva, L., has the antero-ventral

margin insinuated, and the anterior hiatus is short and wide. Por this last the

sub-generic name Anchofhasa, Leach, has been adopted.

146. Mbnothyra, Tryon, 1862, (Proc. Phil. Acad.) may be considered as a

third form of the same general type ; it only differs from typical Barnea by having

the umbonal plate larger, cuneiform, and the umbonal processes cellular. Fholas
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orientalis, Gmel., is the type of this genus which certainly is closely allied to

Barnea and has, I believe, only sub-generic value.

15. Fholas,^ Linne, 1757, (H. and A. Adams, Gen. ii, p. 325). Shell elon-

gated, one umbonal accessory plate, extending forward, and one small post-umbonal

;

hinge plate reflexed over the beaks and closely applied.

Klein used the name Fholas correctly, but his figure of the type species is not

clear.

15a. Tryon separates the species with a wide emarginated anterior hiatus (like

Ph, crucifera, Sow.,) into a distinct sub-genus, which he calls Cyrtopleura (1862).

16. Dactilina, Gray, 184i7, (H. and A. Adams, Gen. ii, p. 825,) differs from
Pholas in having two accessory, umbonal valves placed side by side ; the hinge plate

is cellular beneath, reflexed over the beaks.

The typical species of Dactilina are those with a short emarginated hiatus in

front, like Z>. datylus,

IQa. Another group with entire margins of the valves along the anterior

hiatus, with the nuclei of the dorsal valves placed anteriorly, like D. Campechensis of

Gmelin, Tryon considers as a separate sub-genus, and names it Gitocentrum (1862).

17. Zirphcea, Leach, 1847, (H. and A. Adams, Gen. ii, p. 327). Shell
oval, without accessory valves, hinge plate not reflexed, the umbonal muscle only
covered with a horny epidermis, anterior hiatus always open. Through the want of
accessory valves Zirphma no doubt forms a passage to the Gastroch^nid^,

The first reliable records of fossil species of fkolabinm are from the lower
mesozoic strata, (triassic and Jurassic), though, as I have already noticed, traces

of their borings in fossil-wood and in stone have been found already in carboni-
ferous beds, and some of these hollows most likely have been excavated by molluscs
belonging to this sub-family. In the cretaceous strata we find a number of forms
which in their general character much resemble the recent species, and this resem-
blance becomes still more apparent in the forms found in the tertiary beds.

Several of the miocene species, like Teredo Norvegica or Xylophaga dorsails, are

for instance, not distinguishable from those still found living. Tryon enumerated
(in 1867) 63 recent species of fholadin^,

Pictet (Mat. Pal. Suisse, 3"^^ part., 1864, p. 26, etc.,) gave a list of the cretaceous species

of Pholas, taking the signification of the genus in the old sense. He enumerates the following
European species :—

1.

—

Ph. icaunensisj Cott.

^.—Ph. Eoemeri, d'Orb., 1850, (Prod. II, p. 72, Fistulana constricta, Romer), has the
form of a PholacUdea, or a Parapholas ; the posterior end is not sufficiently attenuated for

a Martesia. Dr. J. Miiller in his Suppl. to the ^^ Monograph, d. Petr. der Aachner Kreidef.,^^

(1859, p. 16,) also proposes for Romer's F. constricta the name Ph, Roemeri, which d'Orbigny had
anticipated.

3.

—

Ph. prisca, Sow., is evidently a Martesia, boring in wood.

* Letcconyx.TL. and A. Adams, is based upon the internal spathulse of Pholas costata, (see Proc Zool Soc
Lond., for 1865, p. 754).
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4.

—

TJi, Conmeliana, d''Orb.^ is very likely also a Martesia, and the same must be said of the

three following species

—

h-l,—Fh. constricta, Phil._, Ph. subcylmdrica^ d^Orb._, and Tli, Bliodani, Piet.

8.

—

Ph. Sancta-crucisy Pictet_, may be a Parapholas, with two middle furrows.

9-11.—Ryckholt in his ^^ Melanges paleont.^' (I. pt., 1852, pp. 114-117,) describes from the

upper cretaceous beds of Belgium three species, Ph, supracretacea, Nystiana, and KicJcxiana. The first

one may be a species of Jouantieiia, and the last is said to differ slightly from it. Ph. Nystiana

has very much the form and character of the sub-generic type Anchomasa of the genus Barnea

(see antea p. 21).

12.—An interesting new species. Ph. reticulata, was described by Miiller (Suppl. Petr. Aachner

Kreidef., 1859, p. 15, pi. 7, fig. 17,) from the Senonien beds of Aachen; it has the general form

of a Martesia,

13.

—

Pholas Waldheimiiy d^Orb., I have already noticed when speaking of the genus Turmis,

(p. 19).

14-20.—Meek in his Check-list of N. American cretaceous fossils quotes,- beside the three

species previously (p. 19) recorded under Xj/^p/?^,^^^*?^, Goniochasma, ^iTATurnus,- Martesia ? ctmeata,

Meek and Hayd., Pholas cithara, Mort., and Ph. cretacea, Gabb, (see Smith. Misc. Coll., No. 177,

1864, p. 16). Gabb in his Palteont. of California, I, p. 145, describes Martesia clausa from the

cretaceous beds of California.

Ph. sclerotites, Geinitz, (Quadersandsteingebirge 185(), p. 144), can from the present known

description scarcely be acknowledged as a species of the Pholadid^. The author quotes it also

from the Upper Greensand of England, but does not state the authority for the reference.

There are, including three new species from our Sth. Indian rocks, and excluding several doubt-

ful forms, at the present 23 species of pholadinjs known from cretaceous deposits. The Indian

species are Turnus lapidarius, Martesia tundens, and Parapholas mersa. Only a few specimens of

each of these species have been found, but they do not seem to be rare, though very local. There

is great difficulty in extracting the specimens from the fossilised wood, or stone, in a fit state for

description.

II. TURNUS, Gabb, 1864, (see p. 19).

1. Turnus lapidaimus, StoUczka, PI. I, Eig. 6.

Tut, testa sub-ovata, inflata, umbonibus anticis, incurvatis, auricula anteriori

parva instructa, infra auriculam late hianti, postice subrotundata, fere clausa;

costa mediana ab umbonibus ad peripheriam decurrente tenui, sed valde prominenti,

altera postica latioreperipheriam versus fere obsoleta. Tubulis prolongatis, testaceis^

tenuibus, clavatis, in superficie transversaliter rugulosis.

The shell of this species is chiefly characterized by the very small anterior

auricle, the thin and sharp central rib, and the shallow and broader posterior rib

;

the latter becomes nearly obsolete towards the periphery. The ventral end of the

central area is rounded, not terminating with a thickened boss, as usual in Teredo.

The tubes are of a thin shelly structure, transversally minutely rugose and increase

rather rapidly in thickness. The species was found boring in sandstone without

any trace of wood ; the tubes seem to be in their original position, not loose, and

accidently buried in the mud.

Locality,—Odium ; rare ; in yellowish calcareous sandstone.

Formation.—Ootatoor group.
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III. MARTESIA, Leach, 1824, (see p. 20).

1. Mautesia ttjndenSjj Stoliczka, PL 11, Eigs. 5-6.

Mart, testa cuneiformi, antice subinflata ac rotundata, postice attenuata et ad

terminationem svMruncata ; hiatu antico angusto ; superficie in area centrali subtile

striata, sulco mediano ab umbombus dectirrente divisa ; regione postica lateraliter

minute rugosa, area postica supra subcarinata ; impressione muscutari postica valde

elongata ; valr)ula accessa wnbonali parva, late ovata, antice emarginata ; marginibus

valvarum ante urnbones elevatis ac reflexis.

The short, anteriorly inflated and globular form of this shell easily distinguishes

it from other known species. Young specimens (fig. 5) are more regularly club-

shaped, the attenuation of the valves from the front towards the posterior end being

more gradual than in old ones. The valves have a distinct, though very narrow
opening in front for the protrusion of the foot, the shelly covering being somewhat
prominent ; the surface of the central area is finely striated, and the strige pass over

the median groove almost continuously ; the posterior area is very slightly rugose.

The accessory valve covering the umbones is thin and anteriorly emarginated ; it is

rather broadly oval, but I have not been able to trace exactly its posterior margin.

Locality.—M-OY^Yid^iooT ; boring in wood together with the next species.

Formation.— Ootatoor group.

IV. PAEAPIIOLAS, Conrad, 1848, (see p. 20).

1. Parapholas meesa, Stoliczka, PL II, Eig. 7-

Paraph, testa elongata, cuneiformi, antice rotundata, subinflata, postice regula-

riter attenuata ; hiatu antico minimo ; superficie lateraliter minute striata, postice

supra lamellose rugosa; area centrali duobus sulcis approximatis ab umbonibus
ad peripheriam decurrentibus notata ; valvuUs accessis supra urnbones sitis inter se

contingentibus^ serriicircularibus ; valvida dorsali postumbonali stiliform/i, simplici

;

ventrali similariter constructa, sed longitudinaliter bipartita.

This is a typical species of Parapliolas, having the umbonal accessory valve
divided longitudinally, but in every other respect the shell resembles a Martesia,
The two furrows running from the umbones towards the periphery are said to be
present in all known species of Parapholas ; there are, however, some species of

Martesia known {M, branchiata, Gld., and others) which also possess two umbonal
valves. On the other hand, there occurs a species in the Irawadi delta, described by
Mr. W. Blanford as Martesia fluminalis, (Journ. Asia! Soc, Bengal, vol. xxxvi
1867, p. 67, pL 3, figs. 1-3), which has a divided umbonal accessory valve, but only

one rib running from the umbones to the periphery, a second one being only internally

and not very distinctly marked ; it is almost parallel to the superior margins of the

valves. Still the species must be considered as a Parapholas and not as a Martesia
though I must again say that the distinction scarcely deserves to be reo^arded as

of generic value.
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The surface of our species is very minutely striated, and the upper posterior

margin lamellar. The narrow post-umbonal plate lying between the margins of
the yalyes is stilet-shaped, posteriorly ending in a point; the ventral one is of

similar form, but longitudinally divided by a groove. The front edges of the valves

below the umbones are slightly elevated, and the region next to them impressed.

The species can be easily distinguished by its regular club-shaped form and fine

striation on the central area from Mart, (Farapholas ?J sanctce-crucis, Pictet; a

more closely allied species to ours is the recent Martesia calva, Sow.
Locality,—Moraviatoor ; boring in wood.

Formation,—Ootatoor group.

II. Family—OASTBOCHjENIDu^.

The animals, belonging to this family, in many respects resemble those of the

FsoLABiD^ ; they are generally symmetrical, claviform, with a short sub-cylindrical

foot which is not byssiferous, although occasionally provided with a byssal groove

;

the mantle margins are thickened, often prolonged into various cirrhi, or other

appendages, united along the ventral side ; there are two gills on either side, but their

size varies, the outer ones are often larger than the inner; they are more or

less prolonged into the siphons, which generally are united up to near their ends.

The shell consists of two equal, or very nearly equal valves, which are thin and
inequilateral, more or less gaping in front ; the hinge teeth are rudimentary or alto-

gether wanting, the beaks being, however, occasionally supported by a small internal

lamina; the ligament is external, but usually very small and thin; a portion of it

sometimes reaches to the internal edge, representing the cartilage. The valves are

either free, enclosed in a shelly tube, or more or less grown together with it.

Deshayes in his last edition of the Paris fossils again dwells in great detail upon the

idea (which he formerly advocated) of the temporary separation of the valves from

the tube during certain stages of growth. The course of growth appears to me not

to offer anything peculiar or extraordinary. It is nothing but an organic—may be

acid—secretion which constantly dissolves the edges of the aperture in the Gastro-

poda when they grow largely, and exactly the same takes place at the edges of the

valves of Felecypoda,

There are three somewhat different groups of shells which belong to this

family. Tryon published a monograph of the family in the Proceedings of the

Philadelphia Academy of Natural Science in 1861, and a revised list of the

species in 1867, part 3, vol. iii, of the American Journal of Oonchology. This

last publication is the most complete one available, and in giving here a short

review of the various types, I shall follow it with a few slight alterations.

G
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a. Suh^famikj—GASTROCHMNIN^.

Both valves lying free in the tube, the living animal covering the former by its

mantle, either partially or entirely.

1. >Sp6^^Zm(^, Tryon, 1861, (vide Proc. Phil. Acad. Nat. Sc). Valves equal,

widely gaping in front and below, generally with a small projection of the margin

internally below the umbones ; a more or less separated, triangular area runs from
the beaks obliquely towards the posterior end; ligament strong ; tube claviform.

—

I consider those forms of Bocellarics {B. mytiloides, Lam., and oth.), which Tryon
separated under the above (sub-generic) name, as intermediate between the Fholadidj^
and the Gastroce^nidm, They have entirely the form of Eocellaria, but the pro-

cess below the beaks is generally somewhat distinct, and there is a line running

from the apex obliquely towards the posterior periphery, much as in some species

of Zirph(Ba which, as I have previously mentioned, also indicates a passage from the

former to the present family, because it does not possess any accessory valves.

Species belonging to the type of the recent Sp. mytiloides, Lam., or Sp. rostrata.

Sow., are known aheady in the cretaceous period, as will be seen in my subsequent
list of the cretaceous species of GASTROcEMNiDm, and it is probable that they will

also be found in older formations.

2. Bocellaria, El. de Bell., 1802, (H. and A. Adams, Gen. ii, p. 335). Valves
equal, widely gaping in front and below ; surface of the shell regularly striated,

not interrupted in the middle area ; tube claviform, rather short ;—boring in shells,

limestone rocks, etc.

As regards specific forms this is the most numerous genus of the family ; the

species are found in all seas, though most numerous in tropical countries where
coral-reefs are formed. Eossil species are known from the Trias upwards, gradually
increasing in number and variety, until they reach their maximum of development
at the present time.

3. CuGurhitula, Gould, 1861, (Proc, Post. Soc. Nat. Hist., vol. viii, p. 22).

Valves equal, gaping the whole length ; tube very short, ovate, composed of cup-
shaped layers, involving shell-fragments, etc. ; it is usually attached by one side to
foreign objects. The type is Cucurh. cymbia of Spongier.

4. GastrochcBna, Spongier, 1780, {Fistulana auctorum). Valves sub-equal,
edentulous, narrow, gaping very nearly the whole of the ventral side. Tube straight,

closed in front, with a perforated septum behind the valves ;—boring in sand and mud.
Tubes which in external appearance are almost identical with those of Gastro-^

ch(Bna are first met with in the Trias, but the occurrence of true species of this
genus is at present only recorded on good evidence from cretaceous deposits ; the
species are, however, rare, continuing with the same scarcity through the tertiary
deposits, and there are living only three known.
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b. Suh-familij,—CLA YA GELLINjE,

[BRYOPlNyE and CLAVAGELLINA^ of Tryoii, Clavagella, Deshayes).

Shell with only the right valve free, the left one permanently grown together
with the tube. The mantle of the animal must consequently overlap the right

valve altogether, causing it to be in some respects internal.

5. JBryopa, Gray, 1840, (Tryon, in Proc. Phil. Acad. Nat. Sc. for 1861).

Valves generally triangular, unequal ; tube short, posteriorly with a siphonal fringe,

anteriorly mostly of irregular shape, enlarged, compressed, in front with a minute
fissure.

5«. Dacosta, Gray, 1858, (see Tryon, loc. cit.), was separated sub-generically

to include CI. australis and balanorum, both of which are stated to have no siphonal
fringe at the posterior end of the tube; the last nam.ed is supposed by Tryon to be
only the young of JBryopa aperta, Sow.

6. Clamgella,'L^m.,lS12, (see Deshayes Possil du bass, de Paris, 2nd edit.,

1860, vol. i, p. 80, etc.). Valves oval, or sub-oval, nearly equal, short tubuli formed
all round the margins of the valves where they come in contact with the tube ; the
latter is long and laterally compressed. If an anterior fissure exists, it must be
quite irregular and very small.

7. Stirpulina, StoL, 1869. Valves ovate, sub-equal, similar to those of Clava-
gella, but tubuli formed only at the front part of the tube which has a distinct

fissure ; tube long.

The tri-division of the Lamarckian genus Clavagella was first proposed by the
able Prench conchologist, S. Pang, and afterwards revised by Deshayes in his

^'Traite elem. de Conchiliologie." In his last edition of the Paris fossils the same
author enters upon this question in detail, but he does not consider the groups suffi-

ciently distinct to warrant generic distinctions ; I feel, however, certain that they are

equally well definable as scores of others. That passages from one into the other do
occur is only natural, and must be expected, as the result of further analysis and of

our increasing knowledge, not only in this but in all other similar cases. Paleonto-
logy must greatly assist in the discovery of connecting links between forms which
appear to be at the present perfectly isolated. The three genera which I mentioned
above are distinct in their habits, connected with some variations in the form of the
animals and shells. They all seem to possess the faculty of producing more or less

prolonged tubuli, which originate at the edges of the mantle.

The recent species which have been called by Gray Bryopa generally live in solid

rock or coral, and do not, as a rule, secrete tubuli of any great length. Deshayes
says, however, that this is entirely owing to local influences, and if it happens
that there are any fissures in the rock, a few tubuli are readily formed as observed on
fossil species. Such is also the case, he says, with Bry, (^Clav.) balanorum ; thus we
have again a transition from Bryopa to Clavagella, but still partaking more of the

general characters of the former than of the latter.
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Deshayes brings in support of his unity of Lamarck's Clavagella some
fossil species, saying that the usual triangular shape of the valves of the recent

Bryopa is connected with the characters of what has here been called Clavagella,

This is, as regards the form of the valves, quite correct; the triangular shape
passes gradually into an oval, but the shape of the valves has, strictly speaking, not
been considered as one of the striking distinctions of Bryopa, Sandberger
(Mainzer Becken, pi. 21, fig. 3,) figures such a Clavagella in which the valves

are intermediate in shape between those of other fossil Clavagellce and the recent
Bryopa, but it distinctly secretes tubuli on the mantle edges like the former, and
its habitat also corresponds with it. The known fossil Clavagellce generally bore
in shells, or near the surface of corals, having the ventral side, where the longest
tubuli are formed, free. Very often these tubuli are found secreted all round the
edge of the mantle, that is, along the margins of each valve ; this is probably more
commonly the case in such species as bore in sand, than in those which attack

shells. The largest number of the fossil species belong to Clavagella, as restricted.

In the third form for which I have proposed the name Stirpulina, and which
is represented by the well known fossil species Stirp. fClavagella) coronata or
bacillaris of Deshayes, the tubes are closed in front, the diaphragm being
perforated about the middle by a narrow slit, and at the edges surrounded by
numerous irregular tubuli. The valves are subequal, the left being usually the
smaller one ; the tube is very similar to that of BrechUes, and the species, like

those of the last named genus, lived in sand. It even appears difficult in some
fossil species to ascertain, whether only one or both of the valves were attached to

the tube, thus indicating an intimate connection between the fossil SUrpuUna
and the recent forms of BrechUes, I shall subsequently mention the repre-

sentatives of this sub-family recorded as occurring in cretaceous deposits.

c. Suh-famili/,—BRECHITIN^,

(See H. and A. Adams, Gen. ii, pp. 649-650).

Both valves grown together with the tube, the anterior base of which is pro-

vided with tubuli, usually arranged in a fringe round the disc, being more or

less perforated and possessing a sub-central narrow fissure.

8. Kumplireya, Gray, 1858. Tube irregular, attached to foreign objects with
its anterior ventral termination ; but two specimens of the only species, H, Strangei,

have as yet been found, and it has not been ascertained whether their growth is

normal or abnormal ; .the latter is more likely the case.

9. BrecUtes, Guettard, 1774, {Aspergilhim auctorum). Valves on the tube
considerably exposed, their outlines distinctly marked ; posterior end of the tube
simple.

9a. Wamea, Gray, 1858. Posterior end of tube fringed, otherwise as in

BrechUes.
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lOi Foegia, Gray, 1840. Only the iimbones of the valves exposed on the

tube, more or less covered by a tubercle in front of them. The two species,

F, agglutinans and Zebuensis^ are, judging from Chenu's figures, most probably

identical.

Gray distinguishes a sub-genus, Arytene, (including Foeg. Rechiziana and

tuberculatd)^ said to differ from Foegia, as restricted, by its simple disc, but in both

the species the marginal tubuli are considerably projecting, and united to a simple

fringe. The sub-generic distinction appears to me scarcely to have any value.

10a. Fenicilliis, Gray, 1840. Tubercle in front of the umbones of the valves

obsolete. The separation of P. strangulatus, Chenu, again as a separate sub-genus.

Clepsydra, seems to me quite unnecessary. Brech, Javanus gives an example of

this, for in this species there are occasionally two fringes developed round the disc,

while in other specimens of the same locality there is only one*

All the BRECRiTiN^. live bmied in sand and mud, in a more or less perpendicular

position. They are comparatively rare shells, and a comparison of numerous
specimens of the various species would probably show no necessity for separating

even those three generic divisions which I have here adopted. There are a few

tertiary species known, but none with certainty from the cretaceous or older

deposits.

Of the first sub-family, the gastrocejenin^j Pictet, (Pal Suisse, 3"^^ Ser., 3^^ pt., p. 17,)

quotes 16 species, among which we find representatives of Spengleria, Rocellaria^ and Gastrochcena,

1-2.— Gast. arcaeformis and Sancta-cruciSj P. and Camp., are the earliest known representatives

of Spengleria.

3-18.

—

Gast. dilata, Desh., G. sinuosa, Pict. and Camp., G. Valangiensis, P. and C*, G. astrm-

arum, P. and C, G. Batliieriana , Cott., G. Matronensis, d^Orb., G. gauUina, P. and C, G. brevis,

P. and C, G. Moyanensis, d^Orb., (alias Royana), G. ostre^B, Gein., and G. pistilliformis, Reuss,

belong" to Bocellaria ; G
.
pyriformis, Mant., G. Marticensisy Math., and G. tenuis of Geinitz, are

doubtful, but the excavations also resemble in every respect those of Rocellaria. The same can

be said of Gast. Msensis and Tornacensis of Eyckholt, (Mel. paleont., 1®^^ pt., 1852, p. 119).

Some other species^ like Gast., or Fistulana, ampliishcena, Goldf., Gast. voracissima, Miiller^

&c.^ I have ah-eady noticed when speaking of the teredin^. Ryckholt (MeL paleont.^

loc. cit.j p. 118^ pi. b, figs. 19-22^) gives^ among others, the figure of a valve which he states

to have been found in the tube referred to Gast. amphisbcena of Goldfuss and Geinitz. The

valve is certainly not that of a Teredo, but neither has it the appearance of a Rocellaria,

unless it is very much worn off; it would more probably be that of a Clavagella, but there

are no tubuli known to occur on the end of the tube. In spite of Ryckholt''s statement^ I

think, there is more decisive proof required to show, that those tubes really belong to a species

of the GASTRoch^niNjE and not to the teredinin^, to the latter of which they have undoubtedly a

far greater resemblance. Gastroch. socialis of Eichwald has been subsequently placed by the same

author in the genus Teredo. In Leth. Ross, xi livr., p. 721, the same author, however, describes a

Gast. cylindrica, Fahrenkohl, which is said to occur in Neocomien beds near Moscow, these

beingj however, by several other able geologists referred to the Jurassic period. Gast. sinuosa of

Pictet and Camp, is also mentioned here from some other Neocomien beds."

19.—To the 16 known species of Rocellaria I shall add from our South Indian cretaceous rocks

one, R. guttula, and the tube of another species probably belonging to the same genus.

20.—Zittel described from the Gosau deposits ^Fistulana tiibulosa, which has now to be called a

Gastroclmna (Denksch. Akad., Wien, 1865, xxiv, pt. 2, p. 108, pi. 1, fig. 1).

H
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21-22.--^ Gast. americam, Gabb, (Jour. Phil. Acad., 2nd Ser., vol. iv, p. 393, pi. 68, %, 20),

is to all appearance a true Gastrochcena, and the same must be said of the South Indian FisUdana

aspergilloides ^Forbes.
The CLAVAGELLINjE have representatives in cretaceous deposits, belonging to the genera

Clavagella and Stirpulina,

23-26.—Pictet (loc. cit., p. 6,) enumerates four European cretaceous species of Clavagella,

C. cretaeea, d'Orb., and C. clavata [? Tereclina clavata, Rom., sp.), may either belong to Clava-

gella or to Stirpulina ; in neither case do the specimens seem to have been sufficiently well preserved.

CI. Cenomaniana and CL Ligeriensis, d^Orb., are known only by their names.

27-28.-—Miiller (Suppl. to Monograph der Petrsef. der Aachner Kreidef., 1859, p. 17,)

described two species, CL elegans, which is a Stirpulina, while the other, CI. divaricata, is very

doubtful, being based upon a single valve which is rather different from the usual type of Clavagella.

29.

—

CL cornigera, Schafh. Siid-Bayerns ( Leth. geogn., 1863, p. 179), is apparently a

Stirpulina, although the figure does not exhibit any difference in the valves ; it would seem as if

both valves were free, or both grown together with the tube j in the latter case the species must be

transferred to Brechites.

30.

—

CL exigua, Zittel, (Denksch. Akad., Wien, vol. xxiv, 1865, pt. 2, p. 107,) is from the

Alpine Gosau-deposits.

31.—From America only one species is known, CL armata, Mort., which is very similar to the

last, and probably a Stirpulina.

32.— CL semisulcata, Forbes, will be described subsequently.

33.—The only notice of a species possibly belonging to the BMI^CIIITINjE is by Rominger in

Eronn''s Jahrbuch f. Min. for 1847, p. 659, where the author mentions a new species, Aspergillum

cretaceum, from the Turonien beds of the county of Glatz. No further notice beyond the name
has been published; probably the species is the same as the one described by Schafhseutl, noted

above.

Thus on comparing the species of gastrocejENidm, represented in cretaceous

rocks, we find that more than two-thirds belong to the gastroce^ninje, somewhat
less than a third to the clavagellin^, while the occurrence of ^i^^c^JiYiv^^ is doubt-

ful, and in any case their number would be the smallest. The gastrochjeninje are

already known from the Trias and gradually increase up to the present time ; the

cLAVAGELLiNu^, howeYcr, havc not as yet been met in strata older than the creta-

ceous.

V. EOCELLAEIA, FL de Bell, 1802, (see p. 26),

1. EOCELLARIA GUTTULA, Stollczha, PL I, Kg. 7.

i2. testa vahis ovato-elongatis, convexiusculis, sublwvigatis, antice acutiuscuUs,

postice siib-truncatis, valde incequilateralibus ; hiatu antico magno, lato, posticefere ad
dimidium longitudinis extenso ; tuhis hrevibus, regulariter omtis, antice rotmidatis,

postice rapide contractis, atque breviter prolongatis.
The tubes formed by this species are very characteristic ; they are regularly

ovate, inflated, but at the posterior end rapidly attenuated and shortly produced.
The valves are large, high, posteriorly truncate, and the gape reaches on the ventral
side to only about half the length of the shell.

Locality,—Odium, and Moraviatoor
; generally found boring in oyster shells.

Formation,—Ootatoor group.
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2. EOCELLAHIA SP. IND., PL I, Pig. 8.

A single tube, apparently belonging to a B^ocellaria^ has been found in the
uppermost beds of the Arrialoor group at Ninnyoor ; it is somewhat cylindrical,

being roundish at the anterior end, and becoming gradually narrower towards the

posterior termination, which is laterally somewhat compressed. The species to which
this tube belongs is no doubt different from the former, and it is to be hoped that
further researches will lead to the discovery of the valves.

VI. GASTEOCH^NA, Spengler, 1780, (seep. 26).

1. Gasthochjena aspehgilloides, Forbes, PL I, Pig. 12.

1846. Fistulana ? aspergilloides, Forbes, Trans. Geol. Soc„ Lond., vii, p. 139, pi. 17, %. 2—idem auctorum.

Gast, tuho tereti, longo, suh-cylindrico, concentrice sulcato, mitice ahrupte termi"

nanti, clauso, convexiiisculo, acute marginato.

The great length and the anterior abrupt termination surrounded by a

sharpened edge fairly distinguish this tube from that of any other cretaceous or

tertiary species. The valves could not be exposed. The only specimen as yet found

is the original of Porbes' description, of which I also give a figure.

Locality.—Pondicherryj in greyish sandstone.

formation.—Arrialoor group.

VII. CLAVAGELLA, Lamarck, 1812, (see p. 27).

1. Clavagella semisulcata, Forbes, PL I, Pigs. 9-10.

1846. Clavagella semisulcata, Forbes, Trans. Geol. Soc, Lond., vii, p. 139, pi. 17, fig. 1

—

idem auctorum.

CI. valvis ovalibus^ tumescentibiis, umbonibus obtusiusculis, anticis instructis,

concentrice mAniite striatis ; tiibulis brevibus, irregularibiis, in tota peripheria

marginali valvce adnatcB et pariter magna ex parte in ea valvce libercB sitis ; tuba

producto, lente arcuato^ sub-lcEvigato, lateraliter compresso ac obsolete bi- seu tri^

sulcato.

The oval form of the valves and the obtuse beaks of the shell when well

preserved (fig. 10), and the laterally compressed tube, appear to be good distinguish-

ing characters of this species. In the cast (fig. 9) the beaks are more prominent.

The left valve is, as usual, grown together to the tube, though well marked on its

surface (see figs. 9 and 10), the right valve is covered over by the shelly tube ; short

tubuli rather irregularly placed are seen nearly all round the periphery of the

valves ; along the margin of the imbedded (right) valve they are, however, much less

developed, and in places nearly obsolete. I have given a figure of Prof. Porbes'

original specimen after it had been freed from the rock in which it was enclosed.

Locality,—Pondicherry, in a light bluish or greyish sandstone.

Formation,—Valudayur group.

y
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II. Order. MYACEA.

The only characters, common to the largest number of Pelecypoda referable to

this order, are a short lingui- or digiti-form foot and elongated, partially, or entirely

united, siphons, into which, however, the branchia are but slightly, or not at all,

prolonged.

The valves are generally well developed, covering the whole animal ; they are

more or less solid, gaping posteriorly, attached to each other by an internal carti-

lage, and joined by a hinge with few, or sometimes obsolete, teeth ; not unusually

there is also an external ligament present, but it rarely excludes the presence of the

cartilage. Most of the species burrow in sand and some also excavate solid objects ;

the entire shell is often covered with an epidermis, which usually extends over the

united portion of the siphons, and in this respect seems to replace the calcareous

tube of the PHOLADA CBA, which is especially apparent in those cases in which
it becomes, (as in the typical genera Mya and ^/^a^Ma),—almost perfectly coriace-

ous, and non-retractile within the valves.

The families which may be considered as constituting the order, are the Myibm,
(conBULiN^ and myinm), Mactridm, (LxiTRAniiNM and mactrinjeJ, Anatinidje
(fandoeinje, tsraciinje, and anatininjbJ, Saxicavid^, Glauconomyid^., and Solen^
iDJB. The various genera of these families are somewhat differently allied to the
previous and the next order : for instance, Sphenia, of the Myib^, is in an equal
degree related to the Gastroch^nid^, as is Saxicava, (belonging to the Saxicavidm),
The LUTRARimm, of the Mactribm, are undoubtedly most closely allied to the Mym
and some species of the ANATimBM, while the mactrin^, as restricted, in external
aspect, much resemble some VJEJNBEAOUA. Again, among the Anatinidm the
PholadomycB recall several forms of Psolabin^ ; some shells of the thraciinj^ n.VQ

externally almost undistinguishable from others belonging to the Tullinidm, while
genera, like Novaculina (of the Sojlunib^) are truly intermediate between Tellina

and Solen, as regards shells as well as animals, for they have long divided siphons,

like Tellina, but a short club-shaped foot, like Solen.

These various relations make it really almost impossible to bring the fami-
lies into an arrangement, by which a gradual passage from one to the other
would become clearly exhibited, but the arrangement here adopted may for the
present, probably, best answer our as yet imperfect knowledge of the order, espe-
cially when we pay due attention to the very large number of fossil forms. Eor
this deficiency is largely due to the latter, the greater number of which we only
know from their external shape ; rarely is there an opportunity offered to examine
the internal characters of the fossil shells. The order includes, however, some of the
oldest known fossil forms. In the palaeozoic times the species were not very
numerous, but they increase considerably in the lower mesozoic epoch and attain
their maximum of development in the middle and upper mesozoic times. The
tertiary forms are less numerous in species, though more varied as regards generic
types

;
many of the older forms have then almost entirely disappeared, and thus
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the difficulty of obtaining a natural arrangement in those species which survived

up to the present time is increased. Until, therefore, those connecting links are

all properly examined and their relation to the recent species established, we must
be satisfied with a provisional grouping.

The position of the Mactrid^ next to the Myidm and that of the Glaucono-
MYiDM as intermediate between the Saxicavibm and the Soljenid^ will probably be
found an unusual one, but I think the anatomy of the animals and the general

character of the shells fully account for it, as I shall endeavour to prove by
giving further details when speaking of these families. I have also placed the

Saxicavibje nearer to the Solenid^ as is usually done, not with a desire to

diminish the striking relation of Saxicava and Rocellaria ( Gastroch^nib^J,
but principally on account of the very great resemblance existing between the

Fanope(B, (especially the many fossil species,) and the Fleuromyce and Pholadomyce,

and also on account of Cyrtoria very much recalling the form of true Solenibje,

III. Family,—MTID^.

The animals of the Myidm generally are unsymmetrical, with a small digitiform

foot, and united, more or less distinctly retractile, siphons, prolonged and occasion-

ally separated at their ends ; there are two gills on each side, about as long as the

posterior half of the body, not prolonged in the siphons ; the labial palpi are pecti-

nate and occupy the posterior two-thirds of the anterior half of the body.

The shell is more or less inequivalve, solid, porcellanous, covered with a thick

epidermis, extending over the siphons. The cartilage lies in each valve internally

in a special groove, sometimes supported by spoon-shaped processes. Some genera

possess a shelly or horny capsule (the ossicle) covering the cartilage internally

;

this ossicle is, however, more characteristic for the Anatinidje.

I accept here the family Myidm inDeshayes' sense, who unites the Corbulid^
and Myid^ of H. and A. Adams into one. They will include the following genera :

Simella, Sphenia^ Corhula, Corbulamella, Eucharis, (JBasterotia), Fleurodesma, Cor-

burella, Spheniopsis, Necera, Foromya, Azara, Corbulomya, Cryptomya, Tugonia,

Platyodon and Mya ; some are divided into one or more sub-genera.

It is really difficult to make any strict separation of the two families. The animal

of Mya possesses long united siphons and a deep pallial sinus, while in the other genera

the siphons and the sinus are proportionally much shorter. The animal of Tugonia

is not known, and its shell is rather thin, as compared with other Myce, but it is of

the same type and general form as the rest. Of all the other species the shells,

however, agree in their solid structure and in the position of the internal cartilage,

the external ligament being either very small, or more often quite obsolete. In

order to preserve the one uniform type of shells, it is preferable to treat them in

one family, and to distinguish two sub-families, corbulinje d^ndi myinjs. The former

will include the genera which usually have a raised cartilage-pit in one and a

subtriangular process in the other valve, both being usually closed ; the animals

I
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have the siphons short; the shells of the other sub-family have a very large

cartilage process in the left valve, - except Tugonia, which has it in both, -

they are elongated and gaping posteriorly ; the animals have long united siphons.

If we compare Mya with Cryptomya {Nuttallii, for instance), the principal

difference to be detected between the two is the very short pallial sinus in the

latter. Some species of the fossil Corhulomya, and other recent ones belonging to

Azara, fully establish again a connection between Gorhulomya and Corbula, both in

form, position of the cartilage, and pallial impression. Necera inclines to the

Anatinid^ in the structure of its shell, but its form and the organisation of the

animal place it near Splienia. Foromya, especially in its fossil forms, of which only

the last remnants appear to have survived the great terrestrial and climatal changes^

must, according to the organisation of the animal, the form of its shell and that of
the hinge, be placed near Corbula, though the structure of the shell and the pre-

sence of a rather strong external ligament have some relation to Fholadomya. Thus
it is at one time the majority and at another time the importance of the characters,

common to a number of shells, which must be made use of in classification.

Of all the generic types Sphenia is most closely allied to the GastrochjeniDuE.

The animal is almost identical with that of Bocellaria, and the shell is very similar

to it, especially when the hinge-teeth become obsolete. It is generally indented on
the antero-ventral margin, indicating the gape of Bocellaria, I have besides

observed species of Sphenia which sometimes form posteriorly a regular prolonged tube,

in as much as the epidermis, covering the siphons, becomes very much hardened.

Its burrowing habit also indicates the relation just mentioned.

The 5th part of the 4th Volume, 1868, of the American Journal of Conchology
(Appendix p. 62, &c.), contains a catalogue of the recent species of the Myidjs and
CouBJJLiBM by G. W. Tryon, Junr. The former contains 10 species and the latter

85, excluding NecBva and Foromya; but, even neglecting these two last named
genera, the list does not appear to be as complete as it would seem desirable.

I shall again, as on the previous occasions, first give a short review of the

recent and fossil genera, referable to the family, then note the species represented

in cretaceous rocks, and at last give descriptions of the species occurring in the

South Indian cretaceous deposits ; the latter are characterized by three genera only,

Corbula^ Foromya^ and Necera,

a. Buh-family,—CORB VLINM.

The genera, as far as known, appear to arrange themselves naturally as follows :

1. mmella, H. Adams, 1860, (Proc. Zool. Soc. for 1860, p. 369). Shell thin,

with the left valve larger than the right one, not gaping ; hinge of the right valve

with an indistinct tooth fitting into a pit in the left valve ; cartilage internal, lying

in both valves in an almost horizontally extending process ; an external ligament
is besides present; pallial sinus scarcely noticeable. This genus is based upon
a fluviatile species, S. fluviatilis, from the Maranon river.
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1 could add here the fossil genus Quemtedtia, but as it does not seem to possess

internally a cartilage, it had better be removed to the Saxicavid^,

2. SpJienia, Turton, 1822. Shell oblong, gaping posteriorly, covered with an

epidermis, which extends over the united siphons ; right valve larger than the left.

Hinge with two (one above the other) small teeth in the right, and one in the left,

or with one tooth in the right valve and a corresponding pit in the left one ; or the

teeth are in both valves obsolete ; cartilage internal, situated in a separate oblique

pit in each valve; pallial sinus moderate; muscular impressions comparatively

large.

H. and A. Adams correctly remark that this genus ought to be restricted to

the oblong or sub-quadrangular species of the Sph. Binghami type ; several other

forms described as Sphenia partially belong to Corbulomya, Corhula, and allied

genera. The prolonged siphons and the short digitiform byssiferous foot fairly

distinguish the animals of this genus from those of Corbula. The hinge is occa-

sionally very similar in both, but seems to vary a great deal, as noted above. I

observed those variations of the hinge-teeth in two species found living about

Calcutta, both allied to Binghami. The development of the teeth does not always

depend upon the age, some young specimens having them perfect and others not,

but, as a rule, the hinge-teeth become obsolete only in adult shells, thus evidently

indicating a relation to some of the Gastrocr^nid^. There is a distinct process

in each valve (though larger in the left one) for the reception of the cartilage^

while in Corbula such a distinct process does not exist in the right valve, the

cartilage lying there in a deep pit. Besides this Sphenia occasionally possesses a

trace of an external ligament, placed at the upper end of the cartilage-pit, just

behind, or rather below, the beaks ; of this ligament I could find no distinct trace

in several species of Corbula examined for that purpose.

3. Corbula, Brug., 1792. Shell inequivalve, the left valve being the smaller

one ; covered with a more or less rough epidermis ; hinge with one prominent tooth

in the right valve, in front of a cartilage-pit, corresponding to a strong cartilage

process in the left valve ; pallial sinus very small or not marked at all. I am not

acquainted with any fresh water species of true Corbula, but there certainly are

brackish forms, which cannot be generically separated from the typical marine

species of this genus, except that their shells are remarkably thin, resembling those

of Nemra.

A very peculiar tertiary form of a Corbula (n. sp.), in external appearance not

unlike an -^^ara, is described by Helmerson in the Bull, phys.-math. de I'acad.,

St. Petersburg, (1845, vol. iv, p. 7). It has a broad tooth in each valve and a

groove next to it for the reception of the tooth of the other valve. In the

left valve there are two partially obsolete vertical ribs below the umbo. It is

probable that this form to which, as far as I know, no specific name is yet applied,

will have to be made the type of a new genus, but this cannot be done without

previous careful comparison of the typical specimen.

4. Biicharis, Becluz, 1850, Journal de Conch., i, p. 167, {? = Basterotia,

Mayer, 1859, in Homes' Poss. Moll, des Tert.-beckens von Wien, vol. ii, p. 40).
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Shell equivalve, or nearly so, inflated, closed on both ends, beaks incurved ; hinge

with one tooth below the umbo in the right valve and two teeth in the left one, the

posterior of which is smaller and appears to be only an anterior thickening of the

nymphse for the support of the cartilage. The margin of the shell, .just behind

the beaks, is for a very short distance somewhat thickened for the attachment of a

ligament ; no pallial sinus ; muscular impressions rounded.

The genus Basterotia was proposed by Mr. Mayer for a tertiary species. Bast,

corbuloides, and first published by the late Dr. M. Homes in his work on the

Vienna tertiary Mollusca. Dr. Homes refers to the recent Corbula quadrata as

being a species very similar in shape to the fossil Basterotia^ and probably

belonging to the same genus. I have not examined this species myself as to the

exact form of the hinge, but it is the type of Recluz' Eucharis, and this author

mentions the presence of one oblique large tooth in each valve and an external

ligament. The posterior tooth in the left valve Recluz does not notice, but I have

no doubt that both forms belong to one and the same genus, as suggested by

Homes. I had the opportunity of examining one valve of a species found by
Mr. G. Nevill at Ceylon. Its hinge perfectly agrees with the fossil Basterotia, and

the form of the shell is also very similar, only less tumid and somewhat longer,

Kecluz (1. cit., p. 168,) describes a third recent species. Buck, eliptica, which is not

carinated. The upper tertiary Corbuta quadrata, Nyst, (identical with the recent

Poromya anatinoides of Eorbes, also known under the name of Bmbla Korenii^

Loven,) cannot be, I believe, generically identified with Bucharis, as I shall state

further on, when speaking of the genus Poromya. Jurassic forms like Corbula

carinata, Buvignier, may belong to Bucharis,

Speaking of equivalve forms I should also mention the Jurassic Corb. Glosensis^

described by Zittel and Goubert (Journal de Conch., 1861, p. 196). The

right valve has one large cardinal tooth and the left only a cardinal pit. If this

description of the hinge is correct, it would indicate a new genus of the Coebulinje,

intermediate between Corbula and Bucharis, unless the species is a Quenstedtia,

5. Pleurodesma, Homes, 1859, (foss. Moll., Wien, vol. ii, p. 43). Shell

oblong or quadrangular, equivalve, closed on both sides, one large cardinal tooth

in each valve, and a long groove extending along the dorsal margin of the shell

for the reception of the cartilage ; there is no indication of the presence of a

ligament. This genus has been proposed for a new tertiary shell, PL Mayeri,

which in general form agrees with Bucharis, but differs widely from, it by the form

of the hinge.

6. Corburella, Lycett, 1853, (1850?), (Proc. Cottesw. Nat. Club, vol. i, p. 83),

was established for a Jurassic species figured by Phillips (Geol. Torksh., 1835, i,

pi. 3, fig. 27,) under the name of Corbula curtansata, Lycett gives the following

generic character. "Shell equivalve, thin, inflated, posteriorly attenuated and
gaping, anteriorly rounded, hinge with a small depressed subcorneal tooth in each

valve, and extended, slightly thickened, laminar plate forming a kind of an anterior

lateral tooth or process." Ligament and pallial sinus are not noticed, nor are they

perceptible in Phillips' figure. As to general form of the shell the genus would
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stand near Necera, but the tooth in each valve would recall EucJiaris. Whether the

anterior laminar process occurs in both valves and whether it is for the purpose of

supporting the cartilage, which seems likely, has yet to be satisfactorily determined.

Lycett does not mention this genus in the large work on the fossil MoUusca
of the Great Oolite.

7. Corbulamella, Meek and Hayden, 1857 (Proc. Acad. Nat. Sc, Phil., p.l 42).

Shell sub-triangular, sub-globose, inequivalve, the right valve being more ventricose

than the left ; beaks nearly central ; hinge with one cardinal tooth in each valve,

apparently very similarly arranged in position to that of Qorbula, but the existence

of an internal cartilage has not as yet been satisfactorily proved ; anterior muscular

impression rather indistinct, posterior on a special raised or projecting plate ; pallial

impression scarcely sinuated posteriorly.

This is proposed for a cretaceous species from Nebraska, C. gregarea ; it resem-

bles Cardilia in form, but is distinguished from this by the irregularity of the valves.

8. Spheniopsis, Sandberger, 1863, (Conch, des Mainzer Tertiger-beckens,

p. 289). Shell sub-trigonal, compressed, equivalve, posteriorly rostrate and slightly

gaping ; hinge of right valve with an anterior cardinal tooth, and a deep cartilage-pit

behind it, a long laminar tooth runs along the areal margin ; left valve edentulous,

only provided with a cartilage-pit ; pallial sinus deep. This genus is based upon a

tertiary species, which is an intermediate form between Corbula and BUnomya (a sub-

genus of NecBTo), It may also be considered to represent a compressed Poromya.

Sandberger calls the shell equivalve, but the presence of the posterior laminar

tooth in the right valve seems to me to indicate that the left valve must be a little

smaller, in order to fit to the right one without possessing a special double tooth.

Necera jugosa^ Wood, (English Crag. Moll., vol. ii, p. 272,) very likely belongs to

Spheniopsis,

9. Necera, Gray, 1834. Shell inflated, thin, posteriorly prolonged and gaping,

right valve somewhat smaller ; one cardinal tooth in each valve, spoon-shaped for the

purpose of supporting the cartilage, occasionally with a minute tooth in front of it,

a lateral posterior tooth, much larger and more distinct in the right valve than in

the left ; ossicle distinct, small ; ligament external, very small, situated just behind

the beaks. The thin, usually finely lamellar structure, and the inflated form of the

shells belonging to this genus, are very characteristic. H. and A. Adams place it

in the Anatinid^, though judging from the form of the shell, being in many
respects similar to that of Corbula, and also from the form of the small foot and the

short siphons of the animal, there can be little doubt that Deshayes' classification

near Sphenia and Corbula, etc., is the more correct one. Almost the only character

which some species of the genus have in common with the Anatinidje is the presence

of a small ossicle at the cartilage, but as all the Anatinid^ do not possess the same,

its presence cannot be regarded as an exclusive character of that family. Nearly

all the species of Necera, living in deep water, possess a thin shell, often very finely

punctated ; only very few, being more littoral in their habits, have a rather solid and

opaque shell, like Mya or Thracia,

K
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dcL BUnomya, A. Adams, 1864, (Ann. and Mag. Nat. Hist., vol. xiii, p, 207).

This was proposed as a sub-genus for sucli forms as have the surface of the

shells lamellar, like 'NecBva proper, but possess a small triangular cartilage-pit, and
two lateral teeth in the right valve.

—

N, fllh.J Philipinensis, Hinds.

9b. Cardiomya, A. Adams, 1864, (ibid, p. 208) ought apparently to include

the species of Necera which have the surface radially ribbed, like N. Gouldiana of

Hinds.

H. and A. Adams, in their work on the genera of Mollusca (ii, p. 369,) class

Theora next to NecBra^ apparently following the suggestions of Hinds regardina*

the relation of these two genera, Hinds having first described a few species of

Theora under the generic name of Necera. I have examined the animal of some
species of Theora, which chiefly live in brackish water along the coast of the Bay
of Bengal, and found them to be allied to those of the Scrobigulariibm, to which
family the genus must be referred. On account of a very marked relation of the

fossil FalcBomya to Theora, I shall treat of the former also in the last named family,

and the same applies to a peculiar recent shell called Tlectodon by Carpenter.
10. Forornya, Eorbes, 1844. Shell oval, equivalve, ventricose, gaping poste-

riorly, covered with a scabrous epidermis, below which the surface is either punc-
tated, or granular, or finely spinulous, the unevenness of the surface ajopearino^ to

give firm attachment to the epidermis. Hinge with a strong tooth in the left valve,

and two smaller ones in the right, and in each with a posterior groove, in which
is lodged a small cartilage ; fulcra prominent for the attachment of a more or less

strong ligament
; pallial line submarginal, and posterior sinus small.

Deshayes (Paris fossils, 2nd edit., p. 248,) correctly,* I think, suggests, that

the fossil shells which Sowerby called Thetis, and which name has been adopted by
H. and A. Adams in preference to that of Eorbes, are thoroughly distinct from
those belonging to the present genus. Of the former I shall treat in the Veneribm
(sub-family bosiniinm).

The first Foromyce as yet known are only from cretaceous rocks, though very

little doubt exists that the genus is much older. Of recent shells there are not much
more than about half a dozen species known (see A. Adams in Ann. Mag. Nat.

Hist., xiii, 1864) ; they are deep water shells, and have been found in European and
Chinese seas. The form of the siphons and of the foot, equally with that of the shell

and its hinge, necessitate, as already pointed out, the classification of this genus in

the coRBULiNJE, in preference to that in the anatinin^. Foromya is not identical

with JSuchaiHs, Becluz, but Umbla Xorenii of Loven is identified by Sars, and
by other very able observers of the North-European marine fauna, with the type

species Foromya granulata, N y s t. Gray formerly placed Emhla (as distinct from
Foromya) in the Lasseib^.

11. Azara, d'Orbigny, 1839. Shell like Corhula, right valve with two obscure

teeth, separated by a broad pit, in which fits the process of the left valve supporting

* Subsequently (ibid. p. 408) be alludes to tbe. great similarity of Sowerby 's Thetis d^nd. Poromyi^, but I do

not tbink tbat tbis statement bas more weisrbt tbau tbe former.
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the cartilage. Ohenu (Man. ii, p. 33,) states, that there are three muscular impres-

sions present, a posterior oblong, an anterior transverse, and a third small one

between the latter and the hinge.

This genus, which, by the binge of its shell and by the long siphons of the

animal, is well distinguished from Corhula, includes a number of estuary shells from
South America ; it is in many respects intermediate between Necera and Corbulo-

mya ; it is also sparingly represented in our eastern seas, the Philipines, and the

Bay of Bengal.

12. Corbulomya, Nyst., 1846, (Coquill. foss. de la Belgique, p. 59). Shell

transversally ovate, closed on both ends ; right valve larger, with one cardinal tooth

in front of a cartilage-pit ; left valve with two distant teeth, the posterior of which
supports the ligament

; pallial sinus very small or obsolete.

This genus has been proposed for fossil species, which appear to be rather

numerous in the tertiary formation, but none of them has as yet been sufficiently

made known from mesozoic beds, though very likely a number of the small Myacites,

or Anoplophorce, and others, will be shown to belong to it. A recent species known
as Cor6. mediterranea occurs in the European seas.

The genus closely approaches in the dentition of its hinge Eucharis, but in

this one the anterior tooth of the left valve is much stronger than the posterior.

13. Cryptomya, Conrad, 184.8. Shell transversally oblong, rather compressed,

generally sub-equilateral, slightly gaping on both ends, more so posteriorly ; hinge of

both valves with a spoon-shaped cardinal process, receiving the cartilage, the process

of the right valve being usually somewhat larger, and having in front a small tooth

or a thin ridge ; pallial sinus small or none. The surface of the valves is often

decussately striated, and such species appear to form a good passage to the next

genus.

14. Tugonia, Gray, 1842. Shell oval, inflated, with the beaks directed back-

wards, widely gaping posteriorly, equivalve ; hinge consisting of a spoon-shaped,

cardinal process in each valve with a small posterior denticle ; cartilage internal in

the process, ligament external, short, partially extending over the beaks ; pallial

sinus very small or wanting. There are only a few recent and tertiary species of

this genus known ; none have been as yet found in cretaceous rocks. This genus

could be equally well placed in the Anatinidjei but it seems to be connected with

Mya through the next one.

15. Flatyodon, C onrad, 1837. Shell elongated, inflated, solid, with the surface

cancellated, posteriorly widely gaping, equivalve, tooth in the right valve very broad,

anteriorly with a short ridge, the beak of the left valve excavated for the reception

of the right one. The type of this genus is Platyodon cancellatus, the only species

as yet known ; the animal is said to have at the end of the siphons four testaceous

appendages ; by the structure of its shell, equal valves and the form of the beaks,

this form seems deserving a distinct generic name.
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16. Mya, Linn., 1747. Shell oblong, moderately tumid, inequivalve, surface

concentrically striated ; hinge in the left, or smaller, valve with a broad spoon-shaped

process supporting the cartilage, which lies in a corresponding pit of the other

valve below the beak; pallial sinus very deep; some of the species have the epider-

mis thickened below the beaks, representing a thin external ligament.

In the present seas the Myidje are represented by about one hundred and thirty

species, of which Corhula is by far the most numerous. Prom the cainozoic rocks

there are about one hundred species described, in the mesozoic the number is some-

what smaller, though the genus Corhula always predominates, and from palaeozoic

beds there are hardly more than twenty species known. Thus, a gradual increase in

the development of the various forms is noticed from the oldest epoch up to the

present time.

In the palaeozoics we only meet with Corhula, and perhaps with Mya and Necera ;

in the mesozoics Sphenia, Corhurella, and afterwards Foromya, are added ; in the

cainozoic time Spheniopsis, JPleurodesma, Tugonia, and others appear, most of which

are still found recent, though with the exception of Corhula and some species of

Sphenia all belong to the series of rare shells.

The following' species have been noticed from cretaceous deposits (see Pictet ' Pal. Suisse/

4^« Ser., 3^«pt., p. 36, &c.).

CORBULA.

1-8.

—

Corhula incerta, neocomiensis^ compressa, striaUda^ elegantulay g^irgyacaj punctum, and

JEdwardi

;

— all appear to be true Cordula.

9.

—

C. Costce is probably a Forom?/a,

10.— C. socialiSy—uncertain.

11-13.

—

C. gauUina, elegans and truncata are true CorlulcB.

14.

—

C. Leufroyi, Gueranger figures this species in his ^"^ Atlas Paleont. de la Sarthe/' pi. 16,

fig. 1), and refers it doubtfully to Sowerby^s C. elegans. The figure is not very characteristic, but

distinctly shows the specimen to be longer and less high than the English species described from

Blackdown. The former name may, therefore, be retained, until a careful comparison of both has

been instituted.

15-16.

—

C. Goldfussiana oi Matheron is identified by D^Orbigny with his C. tnmcata (nonidem

Sow.). This appears rather doubtful. If one has to judge from the illustrations given of the two

forms, Matheron^s figure seems to represent a true Corhula, the shell being rather inequilateral

and globose. D^Orbigny^s figure on the contrary represents a more compressed, much less

inequilateral species, which is, besides, nearly equivalve and most likely belongs to Corhulomya,

Possibly D'Orbigny has compared the original shells and found either one or the other of the figures

incorrect, but had this been the case, he would most probably have recorded the fact. Should,

however, my suggestion regarding the generic determination of C truncata, D^Orbigny, prove

correct, the specific name would not require to be changed.

Yl.—C, hifrons can hardly be identified from the short description given of it.

18.

—

C. Bockschii (non Bocksii), [Crass. Bockschi olim), appears to me to be more likely a Trigo-

nia than a Corhula.

19.— C. suhglohosa is rather uncertain, the shell figured by Goldfuss has not much the appear-

ance of a Corhula, and in fact scarcely resembles any other genus of the Mtidjs,
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20.

—

C, angiistata (see ^^V^(?^ in Denksch.. Akad., Wien^ 1865^ xiv, pt. ii, p. 112). D'Orbigny
calls this species, which is a true Corhda, C. suh-angustata, and reserves the former name for the
tertiary M^a ? angustata, Sow. This last is, however, certainly not a Corhiila, though I would not
venture to assert positively to what genus that shell belongs without examining the orio^inal speci-

men itself; it may be a Himella or CorUilomya, but the cartilage process appears to be similar to

that of Cryptomya, to which genus it also probably belongs.

21.

—

C. substriatula is a true Corhila,

22.

—

C. lineata of Miiller is more likely a Corhulomya, than a Corhila; it is rather compressed
and nearly equivalve.

23.

—

C. ohtusa of the same author is also a sub-equivalve species, and more probably
belongs to one of the sub-genera of NecBra, than to Corhula, Bosquet considers it to be a Poromyaj
(Foss. flora and fauna v. Limb., &c., in Staring^s Bodem. v. Nederland).

24.

—

C. ovalis Pictet suggests to be a Thracia, but unless the original specimen be examined
nothing positive can be said of it. Morris does not even accept the species in his list of British

fossils.

25.— C. velata, Schafhseutl, (Bayern's Leth. Geog., p. 176), may be a valve of a Corhila, but

it would be labour in vain to theorize on that author^s ideas of geological formations.

26-27.

—

G, caudata, Nillson, and C, cometa, Coq., belong to all appearance to Necera, but the

form which Goldfuss, (Petr. Germ., p. 251, pi. 151, fig. 17), describes and figures as a species

identical with G. caudata of Nillson is certainly quite a different one.

28-29.—Conrad describes from Palestine, in the official report of Lynches Expedition, C. suhlmeo-

lata and syriaca, Fraas (Wiirtemb. Jahresh. xxiii, 1867, p. 236), considers the former as identical

with C. striatula. Sow. The same author also states that Conrad's C. congesta, which is said to have

been without any reason referred to the Jurassic period, is based upon a cast not admitting of specific

determination. I have, I am sorry to say, not as yet been able to get access to Conrad^s ''^official

report.''^

30-40.—Meek in his Check-list of Inverteb. cretaceous fossils of North America (Smiths. Misc.

Coll., No. 177, 1864,) quotes Corh. crassimarginaia, crassiplicata, Mtfalensis, Foulkei, Qraysonensis,

Killgardii, inor7iata, occidentalism subcompressa, Tioomeyi, and Gorhdamella gregarea. I have not

been able to ascertain whether Gabb''s C suh-caudata is to be retained as an independent species.

41-46. In the Palseont. of California (vol. i and vol. ii, p. 233, &c.,) Gabb describes

—

? C. primorsa, C, TrasJciij cultriformis, parilis, Hornii, and alceformis. The last but one species may
prove to be a Corhdomya, and the first is also posteriorly peculiarly pointed, but it may be only a

youDg valve of a Corhula.

47-48.

—

G. Chilensis, from Chili, and C Columbiana, from Columbia.

49-53.—From India I shall have to add the following five species ; C striatuloides
, parsura,

cancellifera, minima, and exidans ; the three first belong to the Trichinopoly, the fourth to the Arria-

loor, and the fifth to the Ootatoor group.

NEMRA,

54-57.—Pictet and Campiche quote in the ^^ Paleontologie Suisse^"* N, Sabaudiana, Sanctce-

erucis, caudata, and (^idllanensis, to which N. cometa, {Corbida apud Coquand, Monog. fitage

Aptien, 1865, p. 102,) has most likely to be added.

57<^.

—

Necera brevirostris, Alth, sp. (Nucula id., Alth) is described from the upper cretaceous

deposits near Lemberg (Desc. des Moll. foss. de la craie des ... Lemberg, &c., par E. Favre, Geneve

1869, p. 103).

58.—Bosquet (in Staring ^s Bodem v. Nederland) names a Necera longicauda, but I have not

yet met with the description of the species.

Eichwald (Leth. ross., 1867, xi livr., p. 743,) describes from ^^gres verts^'' near Orenbourg

a Necera tenuis, but the shell has evidently nothing to do with that genus ; it is either a Leptomya,

L
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or perhaps more probably a Cnjptomyaj in which case it would be the first species of the genus from

cretaceous rocks.

59-64.—Meek (Smiths. Misc. CoU.^ No. 177J quotes from North America N. alaformis, fibrosa

j

Moreauensis and ventricosa, and Gabb described N. dolahrmformis (Pal. California^ i;, 1864;, p, 153).

65-66.—Two species occur in our South Indian cretaceous deposits^, N. mtttua and detecta, the

last of which has some resemblance to Corh. striaUda^ but its shelly of which traces are present^ is

very thin. The first species is from the Trichinopoly^ the second from the Ootatoor group.

POROMYA,

67-69.—I am acquainted for the present only with the three Indian species^ P. glohu-

losa, lata, and sujoerha (see p. 47^ &c.) . The two former were, without any apparent reason^ transferred by

D''Orbigny to Lyonsia. Forbes also considered the Corh. cBquivalvis of Goldfuss as a Poromya,

but according to the hinge it does not belong to this genus^ though the surface is partially provided

with minute grooves. I shall describe it under Fholadomya, and state the necessary reason for this

alteration subsequently.

Lutraria nuciilceformis, Schafh._, (Bayern^s Leth. Geog.^, p. 175^,) I would be inclined to

consider as identical with our P. glohulosa, at least the general form of both is the same. The form,

figured by Schafhseutl, loc. cit., (pi. 41, fig. 2,) as Corhda im]pressa (1863, non idem, Eichwald

Leth. Ross., liv. xi, 1867, p. 741,) is probably also a Poromya.

I am not certain whether Zittel^s Panop. freq^uens from i\iQ Gosau (Denksch. Akad., Wien, 1865,
XXIV, pt. ii, p. Ill, pi. 1, fig. 5,) does not also belong to the present genus. The form and the general

character of the shell are almost identical with those of our P. lata, but the hinge is very similar

to that of a Parwjjma, or rather to that of Pleuromya ; it has, however, like Paromya, one tooth in

each valve and posterior to it a groove, in which, in the last genus, the cartilage is situated.

Whether that was the case with the species in question, Zittel's figure does not show clearly, for

the tooth in the left valve is placed too much anteriorly, almost more so than that of the right

valve, behind which it ought to fit when the valves are closed. The most important distinction

to be observed in ZitteTs figure, is the isolation of each of the teeth along the lower margin,
while in Poromya the inner hinge area is thick, and the teeth and pits generally appear on it as

projections and grooves. In specimens of our collection the hinge-teeth could unfortunately not be

made visible, and the shell surface is also not well preserved.—I expect several of D'Orbigny's
Panojma will be shown to belong to Poromya; in some, like P. i^?^^?a><2(?^^>, the author describes

the granulation of the surface, similar to that of Poromya, but quite distinct from that of Panojma.
I have already mentioned Corhula oitusa, which Bosquet considered to be a Poromya. Ceromya

recens, Pkoladomya aptiensis, and fallax described by Coquand in his Monograph of the Fossils of

the Etage Aptien of Spain are more likely Poromyce than Ceromyce, I am also by no means certain

whether such species as Pliolodomya Banctce-crticis, or Ph. Valangiensis of Pictet and Campiche,
ought not to be more correctly referred to Poromya than to Pkoladomya.

Judging from external appearance and the imperfectly known hinge, I suppose Corhula gigantea,

Sow., (Min. Conch., vol. iii, p. 13, pi. 209, figs. 5-7,) is also a Poromya. It very much resembles

our Por. superba, differing from it by tlie anteriorly extended portion of the shell. The species

has been placed by Morris in the genus Thetis, that author having considered Forbes"' Poromya
as identical with Thetis, which opinion is, as I have already stated, untenable. Pictet and
Campiche (Pal. Suisse, 4th Ser., 3^^^ p^^^ p^ 2IO,) are of opinion that the species probably

belongs to a new genus; it is said to possess the same deep sinus, as Thetis has, but Sowerby does

not say anything on this point; unless, therefore, Pictet and Campiche have examined fresh

specimens, the question would still remain unsettled.

These are only a few of the most prominent instances indicating the occurrence of Poromya in a

fossil state. I could add a much greater number of suggestions regarding the generic determination

of the cretaceous species, but it would be hardly fair to go into these details without the examination
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of the original materials. Some more species I shall have to mention when speaking of Tlioladomya

and Fanopma. It is to be hoped that the attention of palaeontologists will be directed more to the

genus Foromi/a, than has been hitherto the case^ for it is really a very important genus among

mesozoic Pelecypoda.

Under M7/a a few species from cretaceous rocks have been described by older authors_, but none

of them have been proved to belong to that genus. The same is^ strictly speaking, the case with

Jurassic and a few palseozoic species of the so-called M^cb, for their determination as yet only depends

upon the external form,, and seems in many cases a very doubtful one.

Thus we have in the cretaceous deposits Gorhula, Corhulamella, Nemra, Poromi/a, most probably

Gorhdomyay and possibly Himella represented ; Sj)Jie7iiopsis, Eucharis, Corhurella^ and Cryptomya may
be shown to occur; but no such forms as Tngonia, Sphenia^ Platyodon, and even Mya are as yet

distinctly indicated.

COEBULA, JBrug., 1792, (see p. 35).

v/ 1. OouBULA STMATULOiDES, Fovhes, PL XVI, Pigs. 13-14.

1846. C. striatuloides, Forb., Trans,, Geol. Soc, Lond., VII, p. 141, pi. 18, fig. 14

—

idem, auctorum.

1847.? C. Goclilearia, d'Orbigny, Pal. of the voy. de 1' Astrolabe, pi. 5, figs. 14-17.

C. testa ohlonga, postice breviter ao o'ectiiiscule caudata^ crassa, convexa^

timbonibus incurvis, fere centraliter sitis instructa ; valvula dextra majori^ postice

oblique carinata^ concentrice confertim striata ; valvula sinistra minori^ prope peri-

plieriam striis crassiusculis prcedita.

Height of the larger valve : its length ... ... ... 0*66

Thickness of shell : „ ... ... ... 0*44

The solid structure, the great convexity of the right valve, and its short poste-

rior prolongation readily distinguish this species from the European C, striatula,

and the small height from C. sub-striatula. The right valve is much more solid

than the left one ; it also has the margins strongly bent in towards the latter, which

is thinner, considerably smaller, but a little more coarsely striated than the

right one. The species is very much like the recent (7. sulcata, Lam., from

Senegal.

D'Orbigny's C. cochlearia is most probably the same species as C. striatuloides,

though the figures do not correspond very well. The coarser striation of the left

valve is distinctly shown ; but the right valve of striatuloides is finely striated,

while D'Orbigny's figure represents it equally, or even more coarsely striated

than that of the left valve ; no such form occurs in our collection of the South

Indian cretaceous fossils.

Locality,—In a light coloured sandstone south of Koloture ; rare. A similar

but flatter species occurs in the soft sandstones at Streepermatoor, but the specimens

are not sufficient for characterizing the species.

Formation.—Trichinopoly group.
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^J 2. CoRBULA PAIISUEA5 StoUczka, PL I, Figs. 23-24, and PL XVI, Pigs. 3-4.

C testa sub-quadrangulari, alta, postice Mante ; valvula dextra multo majors

quam sinistra^ incequilaterali, convexa, umbone obtuso, prominulo et incurvo instructa,

antice sub-rotundata, postice truncata^ breviter caudata, ad marginem elevata, in

superficie coficentrice crasse costulata ; valvula sinistra oviilata^ dextra multo minori,

antice rotundata, postice angustata atque obtusiuscula, in superficie fere Icevi, umbone

leviter incurvo^ acutulo; cardine dentibus ac fossis^ sicut in Corbulis typicis^ instructo.

Height of the right valve : its length ... ... ... 0"83

„ of the shell : „ ... ... ... 0-58

The two valves of this species are remarkably unlike each other in size and

ornamentation, the right being much the larger, subcaudate posteriorly, and con-

centrically strongly ribbed ; the left is very small, slightly convex, tightly fitting

in the other, and nearly smooth. Viewed from the right valve the shell greatly

resembles a Mya^ indicating a wide posterior gape. The right valve has, as usual,

a deep cartilage-pit and one large tooth in front of it, the left valve a posterior

cartilage process and an anterior pit. The posterior muscular impression is in the

right valve rounded, large ; the pallial impression very slightly insinuated.

The largest specimen observed measures 6 m.m., but it seems rarely to grow

to that size.

Locality,—In bluish highly calcareous shelly sandstone at Garudamungalum,

Formation,—Trichinopoly group.

^ 3. CoBBTJLA MINIMA, d'OrUguy, PL I, Pigs. 19-22, and PL XVI, Pigs. 7-12,

1847. C. minima, d'Orh., Pal. de la voy. Astrolabe et Zelee, pi. 5, figs. 18-19.

(7. testa oblonga, sub-equilaterali, antice ac postice subangulata^ clausa^ umionibus

prominulis, fere medianis, antice versus incurvis, superficie striis minutis induta

;

valva dextra paulo majoin quam sinistra, in utraque carina acutiuscula ab umbone

ad terminationem posteriorem decurrente instructa.

Height of shell (pL xvi, fig. 7) : its length ... ... ... 0'68

Thickness „ ... : „ ... ... ... 0*51

The valves are in this species subequal, the right one being a little larger than

the left, the umbones are subcentral, and incurved towards the front; both are

equally finely and concentrically striated, and a sharp carina runs from the

umbones towards the posterior end, which is somewhat produced and attenuated

;

from the carina the shell slopes to the postero-superior margin ; both valves are

perfectly closed at their terminations. The hinge is identical with that of recent

Corbulce, the tooth in the right valve and the process in the left being, as compared

with the size of the shell, rather small. The species rarely seems to grow larger

than 4 m.m., which was the greatest size observed among many specimens.



OF SOUTHEEN INDIA. 45

D'Orbigny's figure is probably a little too high, but there are specimens in.

our collection which are almost identical with it in form. The most important

variations are sufficiently illustrated on plate xvi.

Locality.—In dark brown sandy and cherty limestone ; north of Odium ; not

rare.

Formation.—^Ootatoor group.

V 4. CoKBULA CANCELLiFEKA, StoUczka, PL I, Kg. 17 ; PI. XVI, Pig. 2.

C. valmila sinistra sub-triangularis antice suh-rotundata, ad marginem inflexa^

postice angustata ac acuminata^ umhone sub-antico, mediocriter prominente, obtuso,

antice versus incurvo, carina acuta ab eo ad terminationem posteriorem rectiuscule

decurrente instructa ; superficie striis concentricis distantioribus, acutis^ ac alteris

radiantibus^ minutissimis ornata.

Heiglit of left valve : its length ... ... ... 0*67

Probable thickness of the shell : „ ...
'

. .

.

... 0-47

The ornamentation of this species is very peculiar and distinct from that of

any other known cretaceous species ; it approaches, however, in this point as well

as in its form to some of the recent species, like (7. tunicata^ Hinds, and others.

The concentric striae are distant and very sharp, and the radiating lines are very

fine and close together ; they are better visible in the grooves than on the strise

themselves ; the posterior carina is slightly curved, it is especially sharp and promi-

nent near the end; the margin of the shell is anteriorly strongly inflected, very

similar to that of C, exulans n. sp. ; the recent species rarely have this inflection

equally strong.

Locality,—In bluish, compact calcareous sandstone near Garudamungalum,

in company with (7. parsura^ and a large number of little Qardiidje, Veneeidje^ &c.

Formation.—Trichinopoly group.

V 5. OonBULA EXULANS, StoUczlm, PL I, Pigs, 16 and 18 ; PI. XVI, Pigs. 1 and 5.

O. testa sub-trigona, alta, crassa, compressiuscula, fere cequilaterali, antice sub-

rotundata^ postice angustata et sub-acuta, concentrice striata ; umbonibus adpressis,

obtusis, parum incurvis ; carina ab umbonibus ad terminationem posteriorem decur-

rente prope marginem sita, mediocriter prominente ; valvula dextra sinistra paulo

majori.

Height of shell : its length ... ... ... ... 076

Thickness „ : „ ... ... ... ... 0*52

This is a peculiarly triangular, high, nearly equilateral thick shell, laterally

much compressed, rounded in front and rather acutely angular posteriorly ; the right

valve is somewhat larger than the left one, both being perfectly closed round their

margins and inflected towards each other; the entire surface is finely striated.

M
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The beaks are obtuse, incurved, and close together. The tooth in the right valve is

large, but the hinge does not differ in any other respect from that of typical Corhulce,

Locality.—In a light greyish or yellowish sandstone about 5 miles south of

Arrialoor.

Formation.—Arrialoor group.

NEiERA, Gray, 1834, (see p. 37).

V 1. Ne^ra muttja, Stoliczka, PL III, Eig. 6 ; PL XVI, Eig. 6.

N. valvula dextra globosa, longiori quam alta, antice rotmidata, postice caudata,

pertenui, fere hyalina, concentrice striis incrementi minutissimis tecta ac confer-

tint puncturata ; umbone prominulo, antice versus incurvo.

Height of the right valve : its length ... ... ... 0*62

Thickness „ „ : „ ... ... ... O'Sl

The very thin, almost hyaline, finely striated and punctured shell appears to

be characteristic of this species ; the beak is prominent, and strongly incurved towards

the front ; its sides are convex ; the anterior termination is rounded, the posterior

narrowly produced, and obtusely truncated at the end. The cartilage process is

elongated, but narrow, and the tooth in front of it indicated by a slight thickening of

the margin, which projects a little beyond the margin of the hinge.

Locality

.

—South of Parchairy, in a bluish sandstone ; only the figured valve

has been found.

Formation.—Trichinopoly group,

\/ 2. Ne^ra detecta, Stoliczka, PL III, Eig. 7 ; PL XVI, Eig. 15.

N. valvula sinistra sub-inflata, convexiuscula, tenui, antice rotundata, postice

caudata, concentrice striata ; umhone postice versus incurvo, carina obtusiuscula ah eo

oblique decurrente usque ad terminationem posteriorem rectiuscule prolongata.

Height of the left valve : its length ... ... ... o*59

Thickness „ « = « ... ... ... 0-25

This species is much more depressed than the previous, and the beak is incurved

in the opposite (posterior) direction ; the concentric striae are somewhat stronger

anteriorly than posteriorly ; the upper margin of the wing is slightly insinuated

its termination being bent upwards. The European N, caudata of N ills on is closelv

allied to the present form, but it has the posterior end still narrower and lono^er

and the beaks incurved in a direction perpendicular to the longitudinal axis of the
shell.

Locality.—The single specimen was found in the yellow sandy limestone near
Odium in company with Turnus lapidosus^ Turrilites Bergeri, Ammonites ros-

tratus, &c.

Formation.—Ootatoor group.
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POllOMYA, 'Forbes, 18M, (see p. 38).

/ 1. PouoMYA GLOBULOSA, Forbes, PI. Ill, Pig. 8 ; PI. XVI, Pig. 16.

1846. P. glohulosa, Forbes, Trans., Geol. Soc, Lond., VII, p. 141, pi. 17, %. 6.

1850. Lyonsia id., d'Orb., Prod. II, p. 234

—

idem auctorum.

P. testa inflata, incequilaterali, tenui, antice rotundate truncata, postice paulultim

attenuata et producta, ad terminationem rottmdata^ concentrice minutissime striata

ac radiatim punctata, punctis in seriebus radiantibus dispositis ; umbonibus tumidis

inGU7'vis.

Height of shell : its length ... ... ... ... 0*89

Thickness „ : „ ... ... ... ... 0'76

Shell strongly globular and short, with the beaks prominent and incurved ; the

anterior side is rather truncated, the posterior which is the longer one attenuated,

compressed, and rounded. The hinge-teeth have not been observed; the punc-

tuations are to be seen, as stated by Porbes, only on the well preserved surface,

but when this is a little worn off they disappear altogether. These punctures are

connected with very fine radiating lines. The beaks are slightly incurved towards

the anterior end. Forbes' figure ought to be more inequilateral, anteriorly much
shorter than posteriorly. In our fig. 8 on pi. 3, the striae on the anterior side

ought to be turned more upwards, as shown in the corrected fig. 16 on pi. xvi.

Locality.—In a light coloured sandstone near Comarapolliam ; rare.

Formation.—Arrialoor group.

V' 2. PoBOMYA LATA, Forbcs, PI. II, Pigs. 8-9, and PI. XVI, Pig. 17.

1846. Foromya lata, Forbes, Trans., Geol. Soc, Lond., VII, p. 141, pi. 15, fig. 14.

1850. Lyonsia id.^ d'Orb., Prod. II, p. 234--^o?em auctorum.

^, testa oblonga, tenui, convexiuscula, incequilatera, antice breviori ; umbonibus

prominulis, antice incurvatis; ad extremitates rotundata, in superficie polita^ concen-

trice striata ac punctis distantibus, profundis, in lineis radiantibus paululum elevatis

dispositis notata.

Height of shell : its length .., ... .., .,, 074

Thickness „ : „ ... ... ... ... 0-63

This species only differs from<2^ globulosa by its somewhat greater length and

by the punctuations of the surface being larger and more distant; it may
possibly be only a variety of the former, but there are only a few specimens

of each form as yet known, and these do not allow a very critical comparison

;

they also do not occur on the same geological horizon. The posterior side of the

present form is considerably longer than the anterior, and somewhat turned up-

wards at the termination ; both ends are rounded. The shell is also very slightly
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gaping posteriorly. The beaks are prominent and incurved towards the front. The
hinge of the left valve is composed of two teeth, the anterior of which is much
larger than the posterior, which very probably supported the cartilage (see pi. xvi,

fig. 17*) ; the fulcra for the ligament are small.

Locality,—In bluish calcareous sandstone at Garudamungalum and at Pondi-

cherry.

Formation.—Trichinopoly group, (? Valudayur group).

3. PonoMYA SUPERBA, StoUczka, PL III, Eigs. 2-4.

P. testa oblonga, crassa, tumida, postice hianti, valde incequilaterali, antice

abrupte declivi et suhrotundata, postice producta^ subtruncata; umbonibus prominenti-
bus^ latis, antice versus paulo incurvis ; superficie costulis ac striis incrementi con-

centricis, et multis lineis elevatis radiantibus spinulose tuberculatis, sed in parte
postica sub'Obsoletis ornata ; costulis concent?Hcis prope umbones sitis precipue d/is-

tinctis, latis ac cequalibus, Cardo in utraque valva dentibus duobus iti&tructus ; in

valva sinistra dens posticus^ in dextra dens anticus, altero major.

Height of the right valve : its length ... ... ... 0*69

Thickness „ „ : „ ... ... ... 0-32

This is a gigantic but typical species of Foromya, the shell is very globose,

inequilateral, the posterior side being much longer and subtruncate at the end ; the

anterior side is rather abruptly sloping and narrowly rounded. The surface is

covered with concentric lines and ribs, which are strongest and most prominent
near the umbones ; besides that there are numerous radiating lines provided with
small spiny tubercles, where they meet the former. When the spines are broken off

small grooves appear in their place. This is exactly the structure of the shell of

the recent Foromyce^ and it is probable that the punctures which have been des-

cribed in the two previous species are only due to the removal of the spines.

The hinge is composed of two teeth in each valve, and the fulcra are very
strong and prominent. In the left valve there is a rounded tooth in front, with a
groove on either side : in the anterior groove a small tooth of the right valve fits in •

in the posterior lies the cartilage supported by a long, almost horizontal, tooth of the
opposite valve ; the posterior tooth in the left valve is represented by an oblique
ridge, but distinct from the fulcrum.

The largest specimen observed measures 130 m.m. in length and about 100
in height.

Locality.—In earthy and calcareous shelly sandstone near Garudamuno-alum
and in a conglomerate near Koloture.

Formation.—Trichinopoly group.

* In fig. 9 b on PI. II the hinge-teeth and cartilage process are not sufficiently clearly drawn.
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IV. Family,—MA GTRIBM.

As far as the animals of the species, belonging to this family, have been
examined, they all have been shown to possess united siphons and a more or less

prolonged, laterally compressed and pointed foot ; the palpi, or labial appendages,

are four in number, long, narrow and pointed ; the gills are not prolonged in the

siphons ; the mantle margins are widely open in front and narrowly behind, some-

times serrated at the free edges.

The shells are, as a rule, equivalve and of moderate thickness ; the hinge has a

large cartilage-pit in each valve, one triangular or prominent short tooth in front of

it and a much thinner and generally more elongated one posterior to it ; the lateral

teeth when present are simple in the left, and double in the right, valve; the pallial

impression is variable, rarely entire, but generally distinctly sinuated posteriorly.

Though the shells of the Mactribje exhibit a large amount of variation, they

all evidently belong to one and the same type, the cartilage-pit and the anterior

short triangular-shaped tooth being found in all of them, only exceptionally they

are not so well developed as seen in the typical species of Mactra and others.

At the same time two somewhat different groups, or sub-families, can certainly

be conveniently separated, as pointed out by H. and A. Adams, Gray, Conrad, and

others. The one has for type the genus Lutraria, the second Mactra. In the

former, the lutrahiin^, the shells are usually elongated, the lateral teeth of the

hinge are either obsolete, or very small, and the animals have long united siphons

more or less protected with an extension of the epidermis which covers the entire

shell. This sub-family exhibits in its typical forms, as for instance Tresus and

Lutraria, the greatest resemblance to Mya, with which it has been, and is often now
(Romer) classed in one and the same family. The animals and shells are exter-

nally almost identical in both. For these reasons I prefer, therefore, to class the

whole of the MactribjE next to the Myid^e, instead of following H. and A. Adams
who place them in the VENHnA CEA,

The MACTRiNm generally have a more equilateral, sub-triangular shell, the hinge

with the lateral teeth well developed, and the animals possess short siphons covered

only at their base with the epidermis of the shell. Thus, as compared with the

Myijdm, the present two sub-families, mactrin^ and lutrariin^, may be said to be

analogous to corbulinje and myinje, the divisions being based respectively on

perfectly similar characters.

A list of the recent species of the Mactridm has been published by Mr.

T. A. Conrad in pt. 3, vol. iii of the Amer. Journal of Conchology.

I might also have placed near this family the CRASSATELLID^,-Sbt least the

genus Crassatella -hut theivsLTLimsih are so closely allied to those of Astarte, that the

presence of an internal cartilage cannot be accepted as a character, decisive in point

of classification, entirely superseding all others.

Considering palseontological evidence the Mactrid^ would appear to take

a high place in the system, and the division of the two sub-families also appears to
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be distinctly indicated. The lutrauiinm are, like the myin^, only known from

cainozoic deposits, a great number of the miocene forms being very similar to, or

identical with, recent species. Already in the lower tertiary, or eocene, beds the

presence of their species is doubtful, with the exception of the forms designated

by Conrad Fteropsis,

There have been species described under the name of Lutraria from cretaceous,

Jurassic, and by McCoy even from carboniferous strata; but the generic deter-

mination is by no means certain; it was based merely upon external resem-

blance; and the Jurassic species, so called, have already been sufficiently proved

not to belong to the lutrariinm at all, being mostly species of various genera of

the Anatinibje,

Of the Mactrinje there are about 60 tertiary species well known, and typical

species, though very few, of this sub-family certainly occur in cretaceous beds, but

those from older formations are as yet doubtful ; at least the hinges of none of those

described from Jurassic and older deposits are known, and the external form is, as

in the previous case, not to be depended upon as a point of reliable generic

determination.

On account of this scarcity of species in a fossil state I shall have but few

genera to record in addition to those which are treated of in most of the larger

conchological works. The generic divisions, mostly introduced by Dr. Gray, are,

however, in several instances based upon too minute distinctions, and require some

alterations. I am by no means certain whether it is at all necessary to distinguish

some of them even by a separate sub-generic name, as I shall state subsequently.

a. 8ul-famihj—L UTBABIINJi].

The arrangement of the ged^ra of this sub-family will be 1st, according to the

prevalent development of the cardinal teeth next to the cartilage-pit, 2nd, to that of

the laterals, and so on.

1. Anatinella, Sow., 1829. Shell oval, posteriorly somewhat produced and
gaping; hinge with a long, oblique, posteriorly directed spoon-shaped process in

each valve for the reception of the cartilage; next to the cardinal process there are

two teeth on each side in the right valve, in the left valve there is a bifid tooth in

front next to the margin of the process, and a very indistinct posterior one near the
upper margin; lateral teeth obsolete, a very short external ligament just behind
the beaks is also present, pallial impression entire, anterior muscular iiSpression
elongated, marginal, posterior roundish.

^

Anatinella is in many respects allied to Tugonia; it has a similar form, a cartil-

age process in each valve, a simple pallial line, etc., but it has unquestionably the
distmctive character of the lutrahiinje, possessing similar small teeth next to the
cartilage process as seen in Lutraria. It is, so to say, equally related to Tresus as is

Tugonia to Flatyodon or Mya, but until the animals are known the systematic
position of both the genera must remain somewhat unsettled.
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2. Cardilia, Deshayes, 1835. Shell ovate, higher than long, tumid, with the
beaks prominent and incurved anteriorly ; hinge with a large cartilage-pit in each
valve

; two cardinal teeth in the left and one in the right valve, one posterior mar-
gmal lamella projects into the space internally on which the muscular impression
is situated, pallial line simple.

In external appearance, especially in the peculiar radiating strise on the pos-

terior half of the shell, this genus again recalls Tugonia^ but it is not gaping
posteriorly, and the internal, lateral lamellar tooth seems to be very characteristic.

Deshayes's classification of the genus next to Seterocardia certainly appears more
correct than that of some other authors who place it near Olossus^ {Isocardia^

auctorum) on account of the external resemblance of both.

3. Strothodon, Giebel, 1856, (Abhandlg. des Nat. Ver. f. Sachsen und Thii-

rmgen, I, pt. 1, p. 102). Eight valve tumid, high like Oardilia, beaks incurved, with
a groove running from the beaks to the posterior margin, hinge with a flat cardinal

tooth and with a second tooth projecting from its base below and anteriorly. Only one
valve (St, LiscaviensisJ , is known of this shell from the triassic beds of Liskau (Ger-
many). It has the general appearance of a Oardilia, but the hinge differs, and as

the teeth are flat, I suspect that at least the upper one indicates by its form
that it had supported a cartilage. Giebel says that an external ligament is also pre-

sent, but it must have been rather thin, for the fulcra are not perceptibly thickened.

In general appearance the shell bears also a great resemblance to Cryptodon and
to some species of Litcina, represented by the type i. columbella,

4i. Beterocardia, Desh., 1854. Shell subtrigonal, or transversally oval ; car-

tilage-pit wide, short, cardinal teeth thin, prominent ; anterior lateral very close

to the cardinal, short
; posterior, elongated; pallial sinus very deep.

5. Darina, Gray, 1849. Shell oblong, rather compressed and slightly gaping
at both ends, umbones sub-central ; hinge with a large cartilage-pit, lateral teeth

very close to the cardinal, anterior shorter than the posterior ; ligament external,

separated from the cartilage by a shelly plate.

6. CcBcella, Gray, 1849. Similarly oval as the last, anterior cardinal tooth

of left valve thick, and grooved at the end, the posterior cardinal and the two
teeth of the right valve very slightly prominent ; lateral teeth elongated, almost

equal, close to the cardinal and diverging ; ligament marginal, internally not sepa-

rated from the cartilage.

There are several species of this genus in the eastern seas, some of them appear
to be estuary, or at least partially so. I am not certain whether Barina is really

generically different from the present genus ; either of them may be considered as

a sub-genus of the other.

7. Baeta, Gray, 1849. Shell thin, ventricose, high, slightly produced pos-

teriorly and gaping; cardinal teeth strong, the anterior much shorter than the

posterior ; lateral teeth thin, but distinct, close to the cardinal, highly diverging

from the beaks ; ligament marginal, situated in a deep groove but free above. The
thin, concentrically plicated shell is very characteristic for these forms, which are

probably estuary.
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8. Lahiosa^ Schmidt, 1832. Shell thin, similar to the last, with a sharp rib

running from the beaks to the infero-posterior margin ; anterior lateral tooth less

oblique than in the last genus, in other respects the hinge is very similar in both

;

and it would probably be better to consider this only as a sub-genus of the

former.

9. Vanganella, Gray, 1849. Shell oblong, rather compressed, beaks sub-cen-

tral, with two ribs diverging from them internally ; hinge with the cartilage-pit large,

produced obliquely towards the anterior rib, the posterior cardinal tooth of the left

yalye folded together, of the right valye small and separate ; lateral teeth small,

close to the cartilage process ; ligament marginal, not perfectly separated from the

cartilage.

This genus is based upon a remarkable recent species, V. Taylorii, Gray. The
anterior internal rib is quite similar to that of the fossil Machomya {vide postea),

the hinge of which is, however, not known. Agassiz figured in his monograph of

the fossil My(B several species which may turn out to be Vanganellce, I allude

specially to such forms as Mactromya mactroides or M, Couloni.

10. Zenatia, Gray, 1849. Shell oblong, compressed, upper and lower margins
subparallel, umbones anterior; posterior gape wide; cartilage-pit large; cardinal

teeth prominent, anterior lateral tooth in the left valve rather distinct, posterior

laterals quite close and almost confluent with the upper edge of the shell ; ligament

sub-marginal, not separated from the cartilage.

11. Fteropsis, Conrad. I am only acquainted with this generic form from the

check-list of inv. foss. of N. America, (eocene and oligocene), Smithson. Misc. Coll.,

No. 200, 1866, p. 8, Two species, Ft, papyria and lapidosa^ are described from
eocene beds.

12. Tresus, Gray, 1849. Shell oval, solid, externally perfectly similar to that

of Mya, widely gaping posteriorly ; hinge with a wide cartilage process, very short

cardinal teeth, and the lateral teeth small and situated near the cartilage-pit

;

ligament external, marginal ; pallial sinus very deep. The only species T, maximus

is from California.

13. Schizoth(Erus, Conrad, 1852 (Proc. Acad. N. S. Phil., p. 199). Is very

closely allied to Tresus with a deep channel on either side of the cardinal teeth.

The figure of the species, Sch, ( Cryptodon) Nuttallii^ given on pi. 18 of vol. vii.,

Journ. Acad. Nat. Sci. Phil., 1837, indicates the presence of very thin anterior lateral

teeth. The terminations of the siphons of SchizothcBrus are protected by two solid

valves, which I am not aware of having been noticed in Tresus. In every other

respect both genera could be very easily identified. The fossil species, ScMzothmms
Nutalli^^ Conrad, described in vol. V of Reports of expl. and surveys to ascertain

the ... route for a railroad, &c., p. 324, pi. iv, fig. 33, is considered by Gabb to be

the same species (Pal. Calif., vol. II, p. 91), but it shows no trace of lateral teeth.

Unless this is explained by a change of age, in which case the latter would be a full

grown form of the former one, I cannot see the reason for the identification.

* I do not know exactly whicli tlie proper spelling of the two words is ; they are almost in every instance,

referred to, written in a different way by American authors themselves.



OP SOUTHERN INDIA. 53

14. Lutraria, Lamarck, 1799. Shell oval, rather comi^ressecl, posterior gape
moderate, cardinal teeth small, anterior lateral elongated, prominent, posterior

obsolete, or nearly so; ligament attached on the inner side of the margin just

behind the beaks, not much visible externally; pallial sinus deep.

15. Standella, Gray, 1837, Shell ovate, slightly tumid, hinge with the lateral

teeth very close to the cartilage-pit thin, obliquely diverging, ligament sub-external,

marginal, not distinctly separated from the cartilage. This is by no means equally

distinct from Lutraria, as is, for instance, Zenatia or Vanganella, and may better

be regarded only as a sub-genus of the former.

V^a. The species separated under the sub-generic name of Merope, H. and
A. Adams, have a somewhat thinner shell and a radiately striated or ribbed surface;

these ribbed species form a transition to the next.

155. Mactromeris. Conrad refers to this sub-genus Standella ovalis, Gould, St,

ovata, Gray, and five others (see Cat. of Mactrid^, in vol. iii. of the Amer. Jour, of

Conchology, p. 45).

' 16. Eastonia, Gray, 1849. Shell oval, ventricose, thick, radiately ribbed ; hinge
with the cardinal teeth of the left valve thin, laminar, narrowly notched ; anterior

lateral nearly perpendicular, and in front of it, or rather in its horizontal prolongation,

there is another small tooth present; posterior lateral teeth long; ligament sub-

external; not separated from the cartilage, supported in the right valve by a distinct

rib.

The tertiary fossil form^ which has been identified with the only recent species,

M rugosa, Chem., has the groove and small tooth in front of the anterior lateral

tooth very distinct, and the cardinal tooth not very strong (see Homes, fossileMoU.

des Tertiser-beckens, Wien, vol. ii, pi. 5, fig. 4). The posterior lateral is specially

long and very much approaches that of the mactein^.

h\ Suh-famili/.-^MACTBINM

The arrangement of the genera is according to the size of the lateral teeth.

17. JSarvella^ Gray, 1849. Shell sub-trigonal, rather thin, posterior slope

keeled ; cardinal teeth small, lateral teeth close to the cardinal, short ; hinge margin

double, liganient marginal, separated from the cartilage by a shelly lamina. The

only species is _H". elegans from Florida. The two following sub-genera agree in

form of the shell with JSarvella, but show slight distinctions in the form of the

hinge-teeth.

iTa. Mactrella, Gray, 1849. Shell rather long, hinge with the hinder lateral

teeth very small, sometimes almost obsolete, anterior distinct and distant from the

small cardinal. The type of the genus is Mact. alata^ Spongier, or M, carinata^

Lam.
175. Mactrinula, Gray, 1849. Shell with the cardinal teeth short, lateral

close to them, but much more elongated than in the last. The species of Mactrinula

can only be considered as slightly differing from Sarvella ; there is no sufficiently
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distinctive character by which they could be generically separated. H. aind A. Adams
quote Mainvillia, Hupe, 1854, (non idem Eobineau-DesToidy, 1830,) as identical

with Mactrinula, Chenu, howeveT, considers Blainmllia as a distinct genus, which
externally appears to me to be very similar to dementia, particularly looking at

the species which he figures as BL vitrea, Hupe. In any case if that shell really

belongs to the mactrinm^ and is suflS.ciently di£Ferent from Mactrinula smd JSarveUa,

it must receive a new name.

18. Cymbophora, Gabb, 1869, (Pal. Calif., vol. II, p. 180), proposed for Ifac^m
Ashburnerii a cretaceous species. Eorm typical as in Mactra, but " the hinge is

composed of a rather heavy hinge-plate, bearing a cartilage-pit, not sunk into its

gubstance, as in other genera of the Mactridm, but, as it were, built upon its surface

;

a small delicate spoon-shaped process laid obliquely under the beaks, its base being
on, or slightly above, the level of the hinge-plate ; in the right valve the cardinal

tooth is single, very delicate, and nearly at a right angle with the anterior wall of

the cartilage-pit; in the left valve the tooth is A -shaped, entirely separated from the
pit, very slender, and articulates between the tooth and the pit of the opposite side

;

the lateral teeth are large and comparatively very robust." The cartilage-pit is

certainly peculiar (? natural), but whether this is sufficient reason for a generic
separation seems to me doubtful.

19. Spisula, Gray, 1837, (Semimacira, Swains., 1840). Shell sub-trigonal;

cardinal teeth short, strongly elevated and emarginated in the left valve, small in

the right one ; lateral teeth diverging, long, cross-ribbed ; single in the left, double
in the right valve ; ligament marginal, not separated from it by a shelly rids'e

;

pallial sinus moderately deep and horizontal.

19a. The more elongated triangular forms were called by Morch Oaryperas,

like Sp, (Oxyp.) triangularis. Lam.
20. Mactra, Linn., 1767 (Trigonella apud H. and A. Adams). Shell trigonal,

anterior cardinal tooth in the left valve strong, in the right smaller, lateral teeth

long, considerably raised in the middle ; ligament separated from the cartilage-pit

by a shelly ridge
; pallial sinus moderate, roundish or sub-angular. The two follow-

ing divisions may be considered as sub-genera of Mactra,

20a. ScUzodesma, Gray, 1837, (Trigonella, daCosta, auctorum,) has been
proposed for two species, M, Spengleri and nitida, which only differ from typical

MactrcB by not having the ligament distinctly separated from the cartilage, but
this character does not appear very constant.

21. Mulinia, Gray, 1836. The cardinal teeth are in both valves etrong, and
the ligament is almost quite internal, attached to the inner edge of the margin,
just above the cartilage, from which it is not separated by a shelly plate.

22. Fseudocardium, Gabb, 1866, (Palseont. of Calif., vol. ii, Sect, i, pt. i, p. 20).
'' Shell thick, heavy, equivalve, resembling Lcemcardium externally, ligament inter-

nal, lunule cordate, deeply impressed. Hinge composed of a large cartilage-pit,

and in the left valve of a A -shaped tooth articulating in a corresponding depres-

sion on the opposite valve ; two lateral teeth in each valve very large and promi-
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nent ; these teeth are comparatively narrow in the young shells, but in adult

specimens attain an unusually large size ; pallial line unknown." Type Fs. Gabbii,

Rem. sp.5 from tertiary deposits of California. There is a cretaceous species

described by Miiller as Cardium Noggerathii, Its hinge strongly reminds one of

Gabb's Fseudocardium, but I have as yet only seen the hinge of the right valve,

and this is not sufficient for a correct generic determination.

23. Mactrodesma, Conrad, 1868, (Amer. Journ. Conch., vol. IV, p. 247). Shell

sub-triangular, solid; cartilage-pit very large, projecting much beyond the lower

margin of the hinge ; anterior hinge-margin of right valve thick and continued

much beyond the beak ; hinge of left valve with a strong A -shaped cardinal tooth

;

lateral teeth short, thick, sub-equal ; pallial sinus narrow and deeper than in Mactra^

but extending as far as the cartilage-pit ; muscular scars very large. Type Mactra
ponderosa, Conrad, (Eossils tert. format., 1838, p. 25, pi. 14, fig. 1), from the

miocene beds of Maryland.

24. Bangia, DesmouL, 1832. Shell sub4riangular, thick, covered with a

brown epidermis ; hinge with two teeth in each valve, the front one of left valve

larger and bifid ; lateral teeth elongated, transversally striated, ligament internal,

situated at the upper edge of the cartilage-pit ; pallial sinus short. This is the

brackish representant of the mactrinje; the shell externally greatly resembles

some species of JJnio. The oldest species of Rangia appears to be one noticed by

Dunker from the Wealden deposits, as Gnathodon Valdensis, (Wealden-bildungen,

p. 57).

24(^.^ Bangianella^ Conrad, 1867 (Amer. Journ. Conch., vol. iii, App. p. 30,)

is characterized by ''lateral teeth, straight, sub-equal, not elongated, entire;" the

only species is jB. trigona, Petit.

List of cretaceous species*

LUTBARIINM,
For the correction of those species which have been described from cretaceous rocks under

the generic name of Lutraria, see Pictet^s Pal. Suisse, IV°^® Ser., 3°^^pt., p. 126. Not a single one of

those species has been shown to belong to this sub^family. Gabb (Palseont. of Calif., 1864, vol. 1,

p. 154), describes and figures a Luifafia iruncata,^R\n.Q}il appears to me to be rather a Spisula than

a Lutraria.

The four species, Lutraria speciosa, ameata, navalis and tongiss'ima, (SchafheeutPs Bayern^s Leth.

geog., p. 172 et.) are not Lutrariaj but either Homom^ce or Panopcece.

MAGTRIN^.
Of most of the European species quoted by Pictet and Campiche (1. c,,p. 128, &c.,) under the

genus Mactraf the determination has been made from external appearance only, and in many cases

it still requires confirmation. The species are

—

1-7.

—

M. Matronensisj Valangiensis, Carteronij gauUina, sui-striata, a7igulata,porrecta,

^ Meek (Smiths. Misc. Coll., No. 183, p. 11,) also quotes a sub-genus Perissodon.
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8.—To this, M. Bebeyana {Card. Deheyanum, MiillerJ has to be added (see Bosquet in

Staring^s Bodem van Nederland, ii deel). I have examined a specimen obtained from Dr. Bosquet
himself, and it shows the species to belong* to ScJiizodesma, a sub-genus of Mactra,

9.—To the same sub-genus also belongs the Aachen species which Miiller and Bosquet identify

with S o werby^s Mactra angulata. It is, however, undoubtedly distinct from it, much longer and propor-

tionately flatter, the posterior side shorter and rounded, the anterior longer and angular. It much
resembles our Indian if. tripartita, which, as regards form, also differs from Sowerby-'s J^f. angulata

as well as by a posterior ridge and stronger concentric ribbing. I propose to call the Aachen

species M. Bosquetiana -, it belongs to the sub-genus Schizodesma,

10-11.

—

M, JDidonis an^ MiEvusi of Coquand are from Algiers; they are rather globose, like

Poromyce ; the hinges are not known.

ia-17.—From North America Meek in his Check List (Smith. Misc. Coll., No. 177, 1864,)

quoted the following species, M. lataj/ormosa, gracilis, siouxensis, texana and Warrenana.

18.—Gabb (PaL Calif., 1864, 1, p. 153,) describes if. fCymhophoraJ Ashhurfierii. Mr. Gabb says

this "^ is one of the most common fossils in the state."'' Mactra alharia (Cheek List, &c., Smithson.

Misc. Coll., No. 200, 1866, p. 8,) from the so-called lower eocene rocks will probably be added

to the list.

19.—if. Araucana, d'Orb. (Voy. Astrolabe, Pal., pi. II, figs. 2-4,) is, as to external form, a

typical species of a Mactrella.

? 20-21.

—

M. Araucana 2iTA Cecileana ^YQ^x^\, described by d^Orbigny (Voy. Ameriq. merid.

pp. 125 and 126, pi. XV, figs. 3-6,) as coming from tertiary deposits of the island Quiriquina.

With these two he also describes (ibid. p. 125) a M. Aiica from Coquimbo north of Chili. This last

species I would rather consider as a Feriploma or a Corimya. The first named two. are subsequently

placed by the same author (Prod. II, p. 235,) in the Senonien, which, judging from the other species

occurring with them, appears to be quite correct. M. d^Orbigny does not, however, state whether

he considers the Astrolabe M, Araucana to be the same as that described in the Voy. Am. merid.

The figures, if correct, would indicate two distinct species, the second having the shorter (posterior ?)

side roundish, and the longer (anterior) subcarinated, while the opposite is the case in the

former.

22.

—

M, CJiilensis, Gabb, is also from Chili.

23-26.

—

M. petrosa, pervetus, arciformis, and syriaca are described by Conrad in the official

report of Lynch's expedition to Palestine. They are only based upon casts, and therefore doubtful

as to generic and, if Fraas be correct, even as to specific determination.

27.—if. tripartita is the only species from our South Indian cretaceous deposits, the

Jf. intersecta (Cardium idem, apud Forbes), beiug to all appearance only a variety of the same, as I

shall presently explain.

MACTRA, Linn., 1765.

If we were allowed to draw a conclusion from the three cretaceous species
which unquestionably belong to Mactra, there is reason to state that the sub-genus
Schizodesma is the most prevalent, a form which is also numerously represented in
the present seas.
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V Mactoa (Schizodesma) tiupahtita, Sowerhy, sp., PL V, Figs. 8-11.

1846. Mactra tripartita, Sow., MSS., apud Forbes, Trans., Geol. Soc, Lend., 2 ser., VII, p. 142, pL 15, fig. 17.

„ Cardium? intersecttim, Forbes, ibideni, p. 145, pi. 18, fig. 8.

M, testa subtrigona, margine mferlori moderate curvato Instructa, suh(Bquilateral%

parte ])Osteriori paulo longiori quam antica ; umbonibus aciitis, antice versus incurms,

distantibus; superficie costulis, rotundatis vel in junioribus striis appi^oximatis

concentriois induta ; declivitate antica ac postica striis pereminenter acutis ac dis-

tantioribus ornata, antica sulco angusto infra angulum limidarem sito, postica siitco

multo latiori supra angulum areatem rotundatmn sito separatis. Cardo regulariter

sicut in speciebus recentlbas formatus est, dente cardinali antico in vatva sinistra

fortasse crassio7^e.

Fig. 8. Fig. 9.

Adult. Young.

0-76 . .. 0-77

0-50 . .. 0-50

Height of shell to its length

Thickness „ „

Young specimens of this species have the anterior side more angular and
somewhat longer than the posterior ; old grown specimens become, however, nearly

equilateral. The distinction between the concentric thick ribs or strige on the

middle surface of the shell and the thin and sharp ones on the anterior and posterior

declivities is very apparent and gave origin to the name of the species. The
anterior declivity is separated from the outer or middle surface by a narrow groove

situated below the angle which bounds the lunula ; the posterior declivity forms

with the middle, or lateral, part of the shell an obtuse angle, and this one is

separated from the latter by a broadly shallow groove. As regards the form,

I must remark that, as the edge of the anterior side is thinner than the posterior,

it more easily wears away, and that on this account the valves sometimes appear

more equilateral than they otherwise would be ; fig. 9 ^ represents such a specimen

which to all external appearance appears perfect, while it certainly is a good deal

worn away on the front side.

The hinge is regularly formed, the cardinal tooth of the left valve is somewhat
longer than in most of the recent species, the lateral teeth and corresponding

grooves are of great length, and in both valves mostly prominent in the middle. The
ligament lies marginally, just at the end of the cartilage-pit, from which it is not

separated by a shelly lamina, the only character which distinguishes Schizodesma

from true Mactra,

Forbes' figure (quoted above) is not quite exact, the original specimen being

longer than represented in that figure.

D'Orbigny was the first to suggest placing the form described by Porbes as

Cardium intersectum under Mactra, I have examined Porbes' original, in 1867,

and found the specimen very defective, but to all appearance a Mactra ; it is only a

little shorter than M, tripartita^-eyidentlj from being a little worn off- ; and as the

ornamentation is in both the same, I was led to consider both as belonging to one

p
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and tlie same species. It is always difficult to give a decided opinion on specimens

which are imperfect, hut my suggestion as to their identification is strengthened

by our specimens, which certainly are Eorbes' M. tripartita^ and appear to he from

the same locality as the specimen named hy E orhe s' Cardmm intersectum; at least

the yellowish brown calcareous rock is in both cases the same. There is no better

conclusion to be derived from Eorbes' original, and we should only be justified in

recognizing it as distinct upon the discovery of well preserved specimens which agree

with it in form better than with M, tripartita ; taking, however, our present mate-

rials as a basis, such forms as represented in figure 9 5 (pi. V) cannot be acknow-

ledged as independent species.

Locality.—About two miles north of Alundanapooram and three miles south of

Serdamungalum ; apparently not common.
'Formation.—Trichinopoly group.

V. Family—ANATINIB^.
As regards the form of the animals the Anatibidm offer such a large amount of

variation, that it will be better to point out these differences when speaking of the

characters of each sub-family. All of them, however, have the mantle margins

united, with an opening at the antero-inferior side for the protrusion of a small

digitiform foot ; the siphons are more or less prolonged, united in their entire lengtli

or only at the base, and the united portion of these siphons is almost invariably

covered with an extension of the epidermis which covers the shell. There is also

a small opening in the mantle below, at the base of the siphons. The gills are

thin and in many cases (though not invariably) single. The palpi are usually long

and narrow.

The shell is generally thin, consisting of two usually well defined layers, the

outer being opaque, calcareous, very often punctated or finely granulated, the inner

pearly ; the latter is never wanting, and it forms the principal distinction of these

shells as compared with those of the Myibm. The cartilage is internal, lying

either in special processes or in simple grooves of the hinge, which is occasionally

strengthened by a few ribs or laminae, but very rarely has any additional teeth.

The cartilage is, as a rule, bounded internally by a solid ossicle, variable in form

and position ; an external ligament is besides often present, but it is generally small

and thin ; the muscular impressions are, on account of the thickness of the shell,

slightly developed, they are large, and the posterior is usually deeper and more rmmded
than the anterior ; the pallial impression is also faint, but the sinus usually deep.

If we summarize the characters of the family, we find that the most important

distinctions of the shells are its thin pearly structure and the edentulous hinge.

These at least are almost the only characters upon which we can depend in the

determination of fossil species. The shells are generally inequilateral, but some-

times the anterior, sometimes the posterior, side is the longer, and the last one

usually has a wide gape at the end
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In the pursuit of palseontological researches there is scarcely any other famil j
of Pelecypoda so important as this, being represented throughout the strata from the

time of the oldest sedimentary deposits upwards. The species living at the present

time may be said to be only the remnants of the group ; they are distributed all

over the world, but they are nowhere very numerous, and some of them belong to

the rarest yet known shells. Their maximum of development appears to have been

during the Jurassic period ; at least there are scarcely any Jurassic fossiliferous beds

known in various parts of the world, where about one-half (or a proportion very

near to it) of all the MTA CEA does not belong to this family. On this account

I have especially endeavoured to give as complete a review of all the known
types as was possible for me to do, and as far as I felt justified in giving an

opinion about them. Much still remains to be done as regards the comparison of

recent and fossil generic forms, for the latter are unfortunately mostly known in

the form of casts, both valves being often found closed, and thus generally making

an examination of the cartilage and other processes of the hinge almost an impossi-

bility. But even where the shells are known, the greatest difficulty is often felt in

exposing the hinge, and consequently the determination had to be principally based

upon the external form and the general characters of the shell. We can only

expect to get very gradually out of this chaos of so-called generic forms^

because whenever an author has an opportunity of studying one species properly

he prefers calling it a ' new genus,' rather than identifying it with another which

may be the same, but of which the internal characters are unknown; as has

been the case in several instances.

The extent which I here give to the family is somewhat great, but it seems

impossible to separate the various forms satisfactorily. They include, like the

Tholadibm or Myibm^ one characteristic type of shells, and as regards the form

of the animals the variations are quite similar to those which I have repeatedly

pointed out in speaking of the other families. To make use, however, of the

distinctions indicated by the various forms of the shell, I have accepted here three

sub-families, the PANBoniNyE, trraciinje, and anatininjE^ the types of these sub-

divisions being Fandora^ Thracia, Anatina, Comparing the present family and

the Myidm, I may mention that the PAHiDoniN^, with their short siphons and fringed

orifices, as also the inequality of the shells, appear to be analogous to the CorbulcB

and their allied genera, the thraciinm by their more elongated siphons (and

posteriorly narrowed and produced shell) to the NecercB, and the anatininm^ by their

long united siphons and posterior large gape of the shells, to the m.yinm\ thus

reioresenting a variation which seems to repeat itself in almost every family of the

3IYACEA, Por these reasons I believe it to be more correct to retain closely

allied types of shells in one family, than to separate them into several, because if

we admitted a family division here, we would have to follow it in the other cases

also, which seems for the present hardly advisable. H. and A. Adams have included

in the Anatinibm several forms, like Foromya, Thetis^ Necera, Theora, and Cham-

osfrea, which do not appear to belong to this family. The first two must be removed
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to the Myibje, and when speaking of Necera, I also mentioned the true systematic

position of Theora; as regards Chamostrea I agree with Deshayes, that it is far

more probably a variation of the Chama-tjipe of shells than that of the Anatinidm,

as restricted.

Deshayes divides the family into three, Pandobidm^ Osteodjes^iibje^ and

FEOLADOMiiDyE, The first corresponds with our pandorinm^ but includes also

Myochama and a few genera into which Pandora has been separated. The second

name includes the recent genera of the theaciinm and anatininm. The name
OsTBODi:sMiDM certainly is not well chosen, for, as I shall subsequently show, the

author himself hardly appears to admit the generic distinction of Osteodesma from

Lyonsia. Eor JPholadomya Deshayes proposed a separate family, which seems to

me scarcely justified by the character of the shell and animal; the fossil species,

like Ooniomya, JPleuromya, Homomya and others, show an intimate relation between

Anatina and Fholadomya, between both of which there certainly can be much less

distinction pointed out, than between Thracia and Anatina^ both of which the

same author places in his Ostbodesmidje.

A catalogue of the recent species of the Anatinidm has been lately published

by Mr. T. A. Conrad, chiefly following the classification adopted in H. and A,

Adams' " Genera" {vide Am, Jour, of Conch., Vol. IV, pt. 5, Appendix p. 49,

1868). It excludes the Fanborid^ which are catalogued by Ph. Carpenter
in the same number of the Journal (page 69, &c.). The total number of recent

species of the whole family may be estimated at about 140.

a. S2ih-famil2j,—PANI)QEINM.

The animals of the Fandorce, so far as they have been examined, offer several

relations to those of other typical Anatinidje. The siphons are only separated

towards their ends provided with fringed orifices ; the gills are single, the foot is

small, digitiform, and the mantle united nearly all round. The shell structure,

generally noticed as one of the prominently distinctive characters, is by no means
very different from that of some Feriplomce, Thracice, and AnatincB, In these

the uppermore calcareous layer is generally preserved in small granules or points,

while in Fandora (but much less in Myodora) the upper layer, consisting of small

prismatic cells, is usually more compact and homogeneous ; the external layer is in

both cases pearly, and often of considerable thickness in Fandora and a few allied

genera. The cartilage is internal, usually covered by a small ossicle. In most
cases, no external ligament seems to exist ; it is rudimentary in a few species only.

The genera Myochama, Myodora, Fandora (with Kennerlia), Coelodon, and ClidiO"

phora have to be placed in this sub-family.

1. Myochama, Stutchbury, 1830, Shell thin, irregular, right valve larger

and attached; hinge in each valve, with two diverging teeth like processes, in«

eluding a triangular cartilage-pit, furnished with a moveable ossicle ; a very thin

external ligament
; pallial sinus short and broad.
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The animal of Myochama in general resembles that of Myodora, and equally

so the shell, especially as regards its thin structure and the form of the hinge. Al-

though it lives attached to foreign objects, it is impossible to find anywhere else

a better place for it. Some authors (Homer and others) haye proposed a special

family to include Chamostrea and Myochama, But when comparing the two shells,

then^ form and the character of the hinge are so totally different that it seems quite

unnatural to class them together. Certainly Myochama is much more allied to

Myodora (of which it must be considered as an aberrant form), than' it is to

Chamostrea.

Conrad quotes only four recent species from the Australian seas, and some
doubtful forms occur in the upper tertiary beds of Europe. The only shell, des-

cribed from older formations, which has an external resemblance to the recent

Myochama, hJjjGQit'^ Oolitic JPtychomya Agassizli (Proc. Cottesw. Nat. Club, I,

p. 69, pi. II, fig. 6). Lycett does not state whether both valves of the shell had
been found, but the one which he figures is certainly externally very much like

the smaller and free valve of a Myochama, The hinge is believed to be edentulous,

and if this be really the case the valve under description may also be a lower valve

of an Anomya, Lycett's statement requires confirmation on this point, before we
are able to say anything definite about the characters of that supposed Ftychomya.

2. Myodora, Gray, 1840. Shell subtrigonal, posteriorly truncated; right

valve more or less convex, its hinge with two diverging teeth enclosing the cartilage,

left valve flattened with two grooves at the beak ; ossicle free, rather large ; pallial

sinus small and broad.—The species of this genus are almost only known from the

Eastern and Australian seas ; the unequal form of the valves and the position of

the cartilage strongly remind us of Myochama.

3. Pandora, Brug., 1792. Shell ovate, inequilateral, compressed, posteriorly

narrowly produced ; right valve smaller and flatter than the left one ; hin^e with
an anterior more or less prolonged rib in each valve ; cartilage in a groove posterior

to the tooth, more or less adjacent to it; no ossicle present; pallial sinus very small.

Carpenter (Proceed. Zool. Soc, 1864, p. 601,) restricts the genus Pandora to the

species of the type Pand. inwqtiivalvis fincequalis ?J Linn., rostrata, Lam.,
P, pi na, Penn., ohtiisa, Lamarck.

3a. Kennerlia, Carpt., 1864, (Proc. Zool. Soc, Lond., p. 602). Under this

nane Carpenter separates a few species, which still more resemble Myodora, than

the true Pandoras. They all have a thin ossicle, and the typical species have radiat-

ing ribs on the right valve. Pand, fKenn.J bicarinata, Carpenter, is the type of

the sub-genus.

4. Coelodon, Carp., 1864, (ibid., p. 599). The form of the shell is similar to

that of Pandora
',
each valve with two hinge-teeth directed towards the anterior

adductor muscle, and in the left one they are connected by a thin lamina ; no ossicle

or pallial sinus.

5. Clidiophora, Carp., 1864, (ibid., p. 596). Similar in form to the last ; right

valve rather tumid, with three hinge-teeth ; the posterior one elongated ; left valve
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often with two teeth ; ossicle present, pallial line simple. All the species at pre-

sent known are from North-American seas.

Pandorina oi Scacchi has been considered as identical with Lyomia. Tan-

dorella of Conrad is stated by its anthor to be a true Fandora (see Am. Jour, of

Conch., 1867, III, p. 269).

Thus we have in place of the genus Fandora, as recorded in the works of H. and

A.Adams, Chenu, or Deshayes, three, and probably four, tolerably distinct

generic forms.

In fossil species the determination becomes, however, very difficult, and in most
cases it only depends upon the external shape of the shell. It is, therefore, only

natural that, not knowing the hinge-teeth, the oldest name (Fandora) will

for some time be the safest to be applied. There are, however, a few fossil species

from tertiary beds which, if not identical with recent forms, allow a correct generic

determination. Fand, incequivalvis occurs in the miocene beds of Vienna ; some
others from the English tertiary beds mostly also belong to recent forms. Of the

species described by Deshayes in his second edition of the Paris fossils, Fand,
Defrancei, appears to represent a peculiar (generic or sub-generic) type ; Fandora
dilata is evidently a right valve of a ClidiopJiora, and F.primcevais a true Fandora,
Clidiophora also occurs fossil in North American tertiary deposits, but the genus
evidently had formerly a larger geographical distribution, as illustrated from its

occurrence in the Paris basin.

No cretaceous forms are referable with sufficient certainty to Fandora or to its

allies, and still less certain are those from Jurassic and older deposits. When the

Valves of fossil species are found closed, particular attention is required not to

confound them with the shells of Toldia and other allied genera of the Nucuiibm.

b. &ul-family,—TEEACTING,
Shells very thin, with a more or less distinct nacreous layer inside ; form

tellinoid, being usually compressed, rounded in front, somewhat less high and sub-
truncate behind; animal with a small digitiform foot and moderately prolonged
siphons, separated the greater part of their length, but rmited at the base.

6, Tellinomya, Hall, 1847, (Palseont. of New York, I, p. 151). Shell with-
out any hinge-teeth or crenulations, beaks entire ; form typical, rounded and higher
in front, lower and sub-truncate behind.

This is apparently the oldest form as yet known of this group of shells ; it has
1)een proposed for a palaeozoic species from North-America, but there are in simi-

larly old rocks of other countries also species found which are referable to this genus.
The shell very probably had a thin external ligament, but the margin is not bent
in as in Thracia, nor is there, according to Hall, any other tooth present which
may have supported a cartilage.

7. AsthenothcBrus, Carpt., 1864, (Ann. Mag, Nat. Hist,, XXII, 811). Shell

like
^

Thracia, hinge without teeth, cartilage situated under the umbones. The
species Ast. viUosior is a recent shell from Cape St. Lucas ; its external generic

*'m} k'\A>w/ VA/^c^^MrtA' UhjU W\M^ 4v^
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character would not differ from Tellinomya^ but though the description of the species

IS not very clear^ it appears to say that there is a special groove or pit under the

umbones for the reception of a spongy cartilage. An external ligament has not

been observed Giebel (Abhandlungen Nat. Ver. fiir Sachsen und Th., vol. i,

1856-58, p. 105), describes a fcriassic Tell, edentula which may belong to this

genus ; it has apparently a cartilage-pit below the beaks.

8. Corimtja, Ag., 1842, (Etud. crit., Mon. des Myes, p. 262). Shell very

thin, nacreous, slightly inequivalve, with one or usually two long ribs running from

the beak posteriorly; hinge edentulous, margin of the shell behind the beaks

very slightly thickened, but not bent inside; posterior muscular impression

distinct, elongated near the middle of the posterior margin; pallial line indis-

tinct, beaks entire ; a thin ligament externally is very probably present. These

characters appear to me to justify the separation of Corimya from Thracia, and it

would seem as if the former were the mesozoic representant of the latter. Agassiz

when proposing the new genus was evidently led to it more from the general

characters, such as the shell-structure, than from any details relating to the hinge.

He merely says that the hinge is probably edentulous, but as the form of tlie shell

does not exhibit any marked difference from Thracia, it was united with this genus

by 'Deshayes, Terquem, and others. I cannot vouch for the statement that all

the species described by Agassiz under the name of Corimya belong to that genus

;

some of them may possibly be Thracice, The first species of the genus, Corimya

pinguis, of which I have compared several tolerably well-preserved specimens,

exhibits all the characters which I have pointed out above. The posterior inter-

nal ribs recall Pandora, but I have not observed any groove for the attachment

of the cartilage. A large number of the species known belongs to the Jurassic

period, but there are a great many well-marked types to be found also in cretaceous

beds, as I shall subsequently notice in detail; two species occur in our South

Indian deposits.

9. Axinus, Sow., 1821, (Min. Conch., vol. iv, p. 11). Shell rather thin,

anterior side short, rounded, posterior slightly more compressed, produced, with the

area somewhat excavated, and a long cartilage (?) groove along the entire upper

margins; no other hinge-teeth are known to exist. Sowerby considers Ax. angii-

lattis from the London clay as the type of the genus, which has been by some

authors identified with Turton's Lepton, but I do not see from the existing mate-

rials sufficient reason for this. Sowerby's type species indicates a greater relation

to Thracia than to any other shell I know, and unless this typical species has been

properly examined and its characters better defined, it is useless shifting it to, or

identifying it with, another genus. M'Coy in his carboniferous fossils of Ireland,

p. 63, refers to Axinus a number of species apparently belonging to Bolahra,

Anodontopsis, and similar allied genera which will be noticed subsequently.

10. Thracia, Leach, 1824. Shell usually rather inflated, inequivalve, more

or -less solid or thickened, scarcely nacreous internally, edge behind the beaks bent

in and prolonged internally into a small cartilage process ;
pallial sinus broad and

deep.—Fossil species belonging to Thracia proper are as yet only known from
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tertiary deposits ; those from cretaceous beds may with equal probability be referred
to the former genus. Of recent species about 25 are upon record.

Several of the species of Thracia resemble in their rather solid and opaque shell

the M/C8, at least more so than any other genus of the Anatinidje,

11. Ixartia, Leach, 1852, (Syn. Moll. Great Brit. ed. by Gray, p. 272

;

Bupicola, El. d. BL, 1802, not Briss., 1769). This genus generally has a somewhat
irregular, sub-oval shell, the hinge with a vertical cartilage process, and the pallial

sinus small and obtuse. Lx. distorta, Montagu, is the best known species.

lla. Chenu (Man. ii, p. 40) adds Ligula of Becluz as a sub-genus of

Thracia, while H. and A. Adams identify the same with Feriploma. The shell

figured by Chenu as Zig. declivis is characterized by a strong oblique cardinal

process in each valve supporting the cartilage, certainly very similar to that of

Feriploma, except that it is less twisted. In addition to this it is said to differ from
the last-named genus by being equivalve and very thin. The name Ligula having
been, however, by previous authors differently applied, cannot stand, and even if the
few distinctions of the shell could be considered sufficient to justify a separation
from Feriploma, I very much doubt that they will hold good in a comparison with
the next shell, unless they be based on the somewhat irregular form of the median
portion of the shell of the so-called L, declivis.

12. Calcara, Becluz, 1868, (Bev. de Zool. No. 2, p. 53). Eorm typical of

the TRRACiiNM, nearly equilateral, equivalve, hinge with a spoon-shaped cartilage

process in each valve dh^ected anteriorly, pallial sinus deep. This name has been
proposed for the fossil Anatina ohlonga of Philippi (En. Moll. Sic. I, p. 8).

13. Feriploma, Schuhmacher, 1817, {Galaxura, Leach, 1852). Shell ovate,

inequivalve, left valve being more ventricose than the right one; beaks fissured

internally, often supported by radiating ribs, hinge with a spoon^shaped oblique or

horizontal cartilage process in each valve, external ligament thin. P. incequivalvis,

Schuhm., is the type of the genus.

13a. The shell named by Couthuoy Cochlodesma only differs by being sub-

pellucid and somewhat less inequivalve and inequilateral than other Feriploma.
Some species of the Jurassic Corimya of Agassiz, like Cor. tenuistriata, C. glabra,

and others, appear to be very closely related to this type of Feriploma.

14. Felopia, H. Adams, 1868, (Proc. Zool. Soc, p. 16). Shell oval, inequivalve,

closed on both ends, surface scabrous ; hinge with a long horizontal excavated car-

tilage process ; ligament placed in a deep groove. Fel. hrevifrom (ibid. pi. iv, fig. 16,)
is the type of the genus, which differs from Feriplom^a by the want of an internal

rib below the cartilage process and by not having the beaks fissured.

15. Alicia, Angas, 1867, (Proc. Zool. Soc, p. 908). Shell inequivalve,

resembling a small Thracia, but the posterior portion is much smaller than the
anterior, internally sub-nacreous ; beaks entire ; hinge composed of a posterior callus

in the right valve fitting in a cavity in the left one, and an anterior marginal tooth
or ridge ; cartilage internal under the umbones, covered by a large triangular ossicle

;

pallial line deeply sinuated. Two species, All. angustaia and elegantida, are described

from Port Jackson.
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16. Lyonsia^ Turton, 1822, (Magdala, Leach). Shell more or less inequi-

lateral, ovate, somewhat gaping posteriorly and often distorted, nacreous inside

;

hinge with an oblique and marginal cartilage groove in each valve behind the beaks,

cartilage covered in front with a flat oblong ossicle. There are numerous palaeozoic

and mesozoic fossil species which probably will have to be referred to this genus ;

from the tertiary period about 12 are known, and 15 recent ones are recorded by
Conrad in his catalogue of the Anatinibm, Deshayes (Paris foss., 2nd edit.,

pp. 257-258,) argues at length whether it be desirable to distinguish generically

between Lyonsia and his Osteodesma, He states that there are some species which
are nearly equilateral, of regular form, and with very unequal valves ; others which

are irregular, less inequivalve, and very unequilateral. The former, he suggests,

could be called Lyonsia, the latter Osteodesma. This distinction is, however, by no
means constant, and scarcely of sub-generic or sectional importance. Deshayes
himself, immediately after this discussion, describes two species, Ly, Seberti and

plicata, representing the two forms under the single generic name Lyonsia

!

17. Lyonsiella, Sars, 1868. I only know this name from the quotation in

Ann. Mag. Nat. Hist., 4th Ser., vol. iv, p. 429; it is based upon a northern form,

L. abyssicola, evidently allied to Lyonsia, and found in 450 fathoms ; the author

promised soon to supply a description in the " Vidensk.-Selskabs Porhandlinger."

Perhaps he did so before his lamented death.

18. LJntodesmas Thiliipi^i, 1845, may be distinguished generically, because

the form of the shell is almost like that of a Modiola, or Saxicava, with an internal

semicircular cartilage process; the ossicle and pallial impression have not been

observed. B, Chiloensis is the type. The form of the shell appears to indicate a

passage to Mytilime^'ia,

c. Biih-family,—ANATimNM.

Most of the shells referred to this sub-family have a very thin nacreous, some-

times nearly membranaceous shell, of an oval or elongated form, generally gaping

at the posterior end. By far the larger number of forms are fossil, and of the few

recent species known the animals are characterized by long united siphons covered

with an extension of the more or less hardened epidermis of the shell.

The classification of the anatininm is as yet very unsatisfactorily known.

Some forms are very tumid and of a cordate shape, like the recent Mytilimerice,

or the fossil CeromycB, and others are elongated and sometimes considerably

compressed, as the typical Anatincs and the fossil Corimyce. But when we look,

for instance, upon the enormous number of known Fholadomyce, we meet similar

variations in one and the same genus. To avoid, therefore, great confusion I have

attempted to associate as much as possible the fossil forms with their nearest allies

among recent shells. The fossil genus Bibeira is by some palaeontologists referred to

the Anatinidm, but Salter considered it to be more allied to the JEstherice, and

that appears probable.

B



66 CEETACEOUS PELECYPODA

19. Mytilimeria, Conrad, 1837. Shell inflated, sub-oval, equivalve, beaks
entire, the anterior one curyed in, hinge edentulous, with an internal posterior car-
tilage groove protected by a small ossicle ; two small muscular impressions

; pallial
sinus broad and very shallow. Only a few recent species are as yet known, and
from external shape the fossil ones may very easily be mistaken for Modiolce, or
even for species of Loripes and allied genera. The fossil EdmondiiJB and Geromyoi
appear to be closely related to the present genus.

20. Edmondia, Koninck, 1842, (Anim. foss. Carb. Belg., p. m, and King's
Perm. foss. of England, p. 162, etc., pi. xx, figs. 1-4). Shell equivalve, transver-
sally oval, tumid, slightly gaping in front of the beaks, hinge below the beaks
with a raised rib or process, extending posteriorly to near the margin and probably
supporting a cartilage; area generally distinct with slightly thickened fulcra for

the support of an external ligament. A few palaeozoic species of this genus are
only known. The form of the shell also very much resembles that of some species

of Loripes, with a thin, finely striated shell.

21. Cardiomorpha, Koninck, 1842, (Foss. Carb. de Belg., p. 101). Shell
oval, tumid, hinge edentulous, upper marginal edge behind the beaks somewhat
elevated, probably for the support of an external ligament, pallial line simple.
This is again a form which, if its characters prove to be correct, can scarcely be
distinguished from some Loripes, except by its small muscular impressions and
thin shell. I suspect Mc' Coy's genus Leptodomus (Carb. fossils of Ireland, 1814,

p. m,) is identical with it, at least the characters given (loc. cit.) do not exhibit any-

essential differences. The thin structure of the shell is particularly alluded to.

The shell is, however, generically distinct from what Mc'Coy described in 1855
as Leptodomus in his work on the palaeozoic rocks and fossils. Again, Sandberger,
Koninck, and others have described some species as Cardiomorpha, which would
be more properly referable to Mc' Coy's Leptodomus of 1855, probably the same as

Loriol's Flectomya (see p. 69). "

22. Ceromya, Agassiz, 1842, (Etud. Crit., p. 25). Shell tumid, with con-

centric strige or ribs, often divaricating at the upper posterior margin ; right valve

generally somewhat larger than the left, hinge edentulous ; a shallow groove runs
obliquely from the beaks posteriorly and forms behind them a somewhat raised and
thickened margin, near which the cartilage must have been situated internally,

though very likely there was also a thin external ligament present ; in the right

valve there is besides a small thickening with an adjoining indentation below the

beak ; the muscular impressions are very small, the pallial sinus deep.

The CeromycB are principally characterized by their tumid, thin, and concentri-

cally laminated shell, distant beaks, and the oblique furrows which are externally

:^ traceable. Chenu in his Manual unites the genus with Koninck's Cardiomorpha
under the latter name, but in this I have never observed any such arrangement for the

attachment of an internal ligament (similar to that of LyonsiaJ there is along the

raised upper margin no trace of a special furrow, and the beaks are closely approxi.

mate to each other. Eor the Jurassic beds, especially for the middle series^ or

^1^ O^^Xvv-tA. cL?'a M ^w L.l^l '^A^ iM-ryM^ ^nJ- i^^ hrML^ (U^^^V^rvu^ O^Kri^l^
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Dogger, the Ceromycu are almost characteristic, but some species also occur in

cretaceous deposits.

23. Gresslya, Agassiz, 184^2, (Etud. crit., p. 202). Shell oval, generally

moderately compressed, beaks rather anterior, incurved, right valve always larger

than the left, the former internally behind the beak with a prominent longitudinal

rib, to which a cartilage was probably attached, fixing the upper margin of the left

valve to it.

The surface of the shell is concentrically striated, and its structure is more solid

than in Ceromya, Terquem and others consider Gresslya to be identical with the

former genas, but even setting aside the marked difference in the form of the shell,

there seems to me a great difference in the hinge, which in Gresslya is more allied

to that of JEdmondia^ but in this we have according to Koninck an internal promi-

nent ridge in both valves, which also are perfectly equal ; the generic distinctions

appear to be, therefore, well founded.

24. Allorisma^ King, 1844, (Perm. foss. of England, p. 196j. Shell oval,

equivalve, inequilateral, very thin, hinge perfectly edentulous ; only an external

ligament is said to be present, attached to slightly thickened long fulcra;

anterior muscular impression near the antero-ventral margin ; pallial sinus small,

but distinct. This genus must most probably be reserved for a number of palaeozoic

species, unless some described under the next name are referable to it.

25. Ilyacites^ Schloth., 1820. Shell oblong, thin, usually punctated, sub-

equivalve, inequilateral, posteriorly slightly gaping; hinge edentulous, indented,

posterior margin internally thickened, probably for the support of a cartilage

;

pallial sinus deep ; muscular impressions large. This genus is closely allied to

Allorisma^hMiiYiQTQ is no distinct trace of an external ligament; its form also

very much recalls Homomya, but in this strong nymphse are present externally,

while in Myacites we have them internally. (See Giebel in Abhandlungen

des Nat. Ver. fiir Sachsen und Thiiringen, vol. i, p. 103, pi. iii, fig. 8). It is not

satisfactorily known in palaeozoic strata, but it is abundant in the Trias and Jura,

and some species appear to be found also in cretaceous strata. Morris and Lycett

(Moll. Great Oolite, p. Ill,) identify Schlotheim's Myacites, (which was first

introduced for the typical triassic species) with Pleiiromya, Arcomya, Homomya,

and several other new genera proposed by Agassiz, but this is evidently an

inadmissible generalisation of characters, though it cannot be doubted that the

correct generic determination of our palseo-and meso-zoic Pelecypoda of this family

will long remain unsettled, and the examination of good materials will certainly

suggest many important alterations.

I think it probable that Sowerby's genus Fachymya which is based upon a

cretaceous species, is merely a slightly different form of Myacites ; as regards form,

at least, both are undistinguishable, except that the former is more inflated poste-

riorly than anteriorly; no hinge teeth are known to exist. Pictet (Pal. Suisse,

iv. ser., p. 159,) places Fachymya in the Bonacidje, for which I cannot see

the slightest reason, unless the hinge has been examined which it is not stated to

have been.
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26. Homomya, Agassiz, 1843, (Etud. crit., p. 154). Shell like Myaoites,i\\m,

concentrically striated, but not punctated; hinge, according to Terquem (Mem.
Acad. Metz, 1855, [extr.] Observ. s. Etud, crit., &c., p. 35, pi. 1, figs. 3-5,) eden-

tulous, slightly emarginated below the beaks, and with prominent nymphs for the

attachment of an external ligament. Several conchologists altogether ignore the

genus Somomya, There is no doubt a great difficulty in distinguishing between
the former and the present genus, when the hinges of the specimens are not per-

fectly well preserved. But this does not entitle us to ignore what we already know

;

but should rather elicit further information on the subject. When externally

comparing Homomya and Fanopcea the distinction between the two becomes almost
impossible, because there is scarcely any difference to be traced between the form
of one and the other, except in the respective thickness of their shells.

I could mention here a few palaeozoic genera, as, for instance, Sanguinolites,

Orthonota, Sedgwickia, and others, to which no doubt several species have been
referred which very likely belong to the Myibm, but the typical species are said to

be closely allied to Solemya which, in the organisation of the animal, is closely

allied to the Crassatbllidje and Astartib^e.

27. Tyleria, H. and A. Adams, 1857, (Genera II, p. 368). Shell oblong, equi-
valve, very thin, gaping and sHghtly produced posteriorly. Hinge with an oblique
cartilage-pit in each valve, a calcareous lamina extending from the cartilage-pit ante-
riorly as far as the muscular scar; this ridge is parallel to the margin, with which
it is connected by short,jb2aiisvei'sc--s6ptav T\ fragilis is the only recent species
known, and its shell is nearly papyraceous ; it has some relation to Anatina, and also
to some of the forms named by Agas si z Mactromya^ and others.

28. Anatina, Lamarck, 1809. Shell thin, translucent, sub-equivalve, atte-

nuated, and gaping posteriorly, beaks fissured, internally often with radiatino* ribs

cartilage situated in a spoon-shaped cardinal process in each valve, furnished in

front with a transverse ossicle, pallia! line with a wide and shallow sinus.

Agassiz' fossil genus Flatymya (Etud. crit., 1843, p. vii,) must, at least in part,

be considered as identical with Anatina proper ; for PL dilatata, for instance, does
not exhibit any characteristic differences, and many others, (except rostrata. As*,
which I shall mention under Plectomya,) are based upon such indistinct casts that
they are even as species worthless for determination. If the form can be considered
of any importance, it may be possible to give Flatymya a sub-generic value, as some
of the species, referred to it by Agassiz, are much more compressed than recent
Anatince,

29. Cercomya, Agassiz, 1843, (ibid. p. 143,) appears to be a characteristic

sub-genus or genus of Anatininm ; it is largely represented among secondary fossils

;

it differs from Anatina proper by having the posterior end much elongated and
narrow, and longitudinally grooved with a somewhat distinct curve in the stria.^

of growth. This indicates that the siphons were not much prolonged beyond the
posterior end of the shell, being laterally rather compressed, and perhaps partially

separated, near their terminations. Thus in several particulars these shells would indi-

cate a relation to Lyonsia and Fandora, The recent representant of Cercomya
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appears to be the small Anat, gracilis from Australia, though this does not show
the character of the siphonal end so well as the fossil forms do.

30. Flectomya, Loriol, 1868, (Monog. Pal. Geol. etage Portlandien de

I'Yonne, p 89 : ? = Flatymya, Agassiz). Shell ovately elongated, equiyalye, beaks

sub-central, a strong oblique rib posterior to them; hinge edentulous; ligament
external. This genus has been based upon a well known Jurassic fossil, the Tellina

rugosa of Romer. Its general form is that of an Anatina, and if there be no trace

of an internal cartilage-pit, nor of a fissure dividing the beaks, the genus may be

retained. But I rather doubt this ; we need only to look upon such species as Anat.

Agassizi, d'Orb., to find a reason for it. However, even should Loriol's definitions

prove to be quite correct, it appears to me that Agassiz' Platymya has priority,

for judging from external appearance Platym^ya rostrata, Ag. (Etud. crit., pi. 10,

figs. 11-12,) exhibits all the above noted characters of a Flectomya,

31. Cyathodonta, Con., 1849, (Proc. Acad., &c., Phil., vol. iv, p. 155).

Shell like Anatina in form; " hinge with a broad, not very projecting fosset, which
is carinated near the margin; muscular impressions rounded, indistinct; pallial

impression with a large rounded sinus." No mention is made of any kind of the

fissure at the beaks. H. and A. Adams consider the genus identical with Anatina,

but Conrad in his last catalogue of the family keeps it distinct, referring to it four

different species.

32. FliGomya, Stoliczka, 1870, {Leptomya,^ Conrad, 1867, Am. Journ.

Conch., Ill, p. 15), Shell oblong, perlaceous, gaping anteriorly; hinge with a

spoon-shaped cartilage process, joining an oblique callosity, which extends to the

cardinal margin ; an obsolete rib and fissure run obliquely from the anterior side of

the beak. The genus is evidently closely allied to Anatina, from which it chiefly

differs by the rib and fissure anterior to the beak ; it is based upon a cretaceous

species from N. America. Conrad suggests that d'Orbigny's Peripl. BoUnaldina
and two others probably also belong to his Leptomya, but I think that they are more
probably species of Corimya.

33. Anatimya, Conrad, 1860, (Jour. Acad. Nat. Sc, Phil., 2nd Ser., iv, p. 276).

Shell oblong like an Anatina, anterior side with concentric sulci, posterior with

radiating ribs. This form appears to be peculiar to cretaceous deposits. There are

as yet only a few American species known.

34. Anthracomya, Salter, 1861, (Mem. GeoL Surv. of Great Britain, ^'Iron

Ores," pt. iii, p. 229). Shell thin, nearly equivalve, left valve a little smaller than

the right one, dilated posteriorly, but closed anteriorly, rounded; posterior hinge line

with a narrow anterior ridge ( ? like in Gresslya) ; ligament external. This is

based upon Anth. Adamsi, Salt., and a few other carboniferous fossils. The char-

acters somewhat recall Conchocele, Gabb, which, however, may be better placed

in the Lucinidje, Salter states that Anthracomya was either marine or brackish,

and that it occurs with Anthracosia (TlmomD^J in the same beds.

^ Non idem A. Adams, 1864 (Scrobicvlariibje).
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35. Chcenomya, Meek., 1865, (Pal. of Upp. Mo., p. 42, and Proc. Phil. Acad.,
1865, p. 250). Shell much like Anthracomya, of thin structure, more or less com-
pressed, posteriorly gaping ; hinge with an internal ligament.

36. Pleuromya, Agassiz, 1842, (Etud. crit., p. 231). Shell oblong, equivalve,
Inequilateral, thin, concentrically striated or ribbed, with an oblique process below the
beaks of each valve, probably supporting an internal cartilage ; nymphse prominent
for the attachment of an external ligament ; sinus very deep and usually angular {vide

Terquem, Observat., &c., p. 54). Terquem has sufficiently proved that Agassiz'
Fleuromyah a good genus, and must be kept separate from Eomomya, Myacites, and
FanopcBa, which it externally greatly resembles. The species are both cretaceous
and Jurassic, but only in a few instances has the internal structure of the shell been
as yet examined. Anoplomya, Krauss, 1843, (Nov. Act. Acad. C^s. Leop-Carol, 1855.
vol. xiv, pt. II, p. 445,) evidently is a synonym of Fleurom.ya ; it is based upon
specimens in excellent preservation, and Krauss gave a very good description of

the genus. At the time of the publication of his name the last author could
scarcely have suspected the identity of his shell with Fleuromya, so insufficient

were the generic characters given by Agassiz; but since Terquem published his ob-

servations on the "Etudes critiques," the matter has become quite clear. Agassiz
also described a number of species under the name Myopsis, but Pictet and Cam-
piche state that all those occurring in the cretaceous beds at St. Croix belong to

FanopcBa ^nA not to Fleuromya ov Myopsis. Terquem has shown that in some
instances (referring to the Jurassic species) both genera are identical.

37. Gonyomya, Agassiz, 1842, (Etud. crit., p. 1). Shell oblong, rather com-
pressed, thin, surface marked about the middle of the flanks with angularly bent
striae or ribs ; hinge without teeth ; a slight incision below the beaks and slightly

thickened nymphae beyond the same for the attachment of a ligament are present.

The genus is only known from Jurassic and cretaceous deposits.

38. Fholadomya, Sow., 1823. Shell oblong, thin, pearly inside, in front occa-

sionally very much inflated and truncated, posteriorly always gaping, surface

marked with ribs radiating from the beaks; hinge with a small transversally

elongated tooth in each valve, adjoining to which there is a small pit; ligament
short, external.

This genus includes a large number of species, variable in form, but always
possessing the characteristic radiating ribs. It is very largely represented in meso-
zoic rocks (most numerous in the jurassics), but decreases considerably in the

tertiary strata, and only one species was found living in the West Indies. A group-
ing of the fossil Fholadomyce, such as that proposed by Agassiz, is of great con-

venience in the determination of the species, and ought to be carried out thoroughly,

but very good materials are required for such work, because the form of many
species is not the natural one, but is often produced by accidental pressure of the

rocks in which they are imbedded. When quoting the cretaceous species of

Fholadomya, I shall point out those species which belong to other related genera,

such as Goniomya, Homomya, and others.
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In connection with Fholadomya I have to notice Liopistha, Meek (Check
List North-Am. Inv. fossils, Cret., Smith. Misc. Coll., No. 177, p. 32). It is based

upon Card, elegantulum, Romer, from Texas, one of the species of the same type as

PhoL caudata, Goldf., but according to Conrad these shells are said to possess the

hinge of Fapyridea (of the Cardiium), Fh. caudata, I satisfied myself, has the

hinge of a Fholadomya, but of the other species I have not examined the hinges.

39. Cymella, Meek, 1864, (Smith. Misc. Coll., No. 177, p. 34). This has

been proposed as a sub-genus for the cretaceous PA. undata, Meek and Hay den, and
characterized as follows :—Shell small, sub-equilateral, and ovate, with numerous
well defined concentric undulations, crossed on the middle of the valves by a few

impressed lines, not marked in the depression between the ridges. A large num-
ber of those species of Fholadomya, which I shall quote as probably belonging to

Poromya, answer to this characteristic pretty fairly.

40. Machomya, Loriol, 1868, (Bull. Soc. des sc. de I'Yonne, Monog. etage

Portlandien, p. 81, pi: vi, figs. 8-9). Shell oblong, sub-compressed, equivalve,

strongly inequilateral, rather solid and with punctated surface ; a strong radiat-

ing rib issues from the umbones and runs towards the anterior margin ; ligament
external, solid. The hinge is not known, but the form of the shell with its

strong external ligament appears to form a passage to the Fanopcsce. One Jurassic

species (Jf. Dunkeri, d'Orb.,) has as yet been referred to the genus, but many
more no doubt exist ; only the principal character of the genus is such that

without the examination of the internal structure of the shell the generic determin-
ation cannot easily be depended upon.

When the hinge of Machomya has been made fully known, it will be necessary
to compare it with that of Vanganella (of the lutrariin^), which also has an
internal anterior rib extending from the umbones towards the anterior maro'in.

Equally necessary will be a comparison with Mactromya, which Pictet and
Campiche have re-established and placed in the Tellinidje. I have little doubt
that Mactromya in part is identical with Machomya ; it has a perfectly similar

anterior rib and an external ligament, but as the shell of the latter has the sculpture

of that of other Anatincs, and as I have no opportunity to examine the type species,

I must leave the question to be settled by those who have better means of obtaining

access to the originals.

List of cretaceous species.

The foliowiug" genera and species have heen noticed as occurring' in cretaceous deposits (see

Pic tet's Pal. Suisse, iv. ser., 3^« partie). Pictet and Campiche admit, of all the Anatinid^,
only three genera in cretaceous rocks, Anatina, Thracia, and Fholadomya.

Of PANDORIN^, no cretaceous species are as yet known. D'Orbigny transfers Deshayes'
Pandora aquivalvis to Crassatella, but the species seems to be much more allied to Pliarella, or to

P^ammohia, than to that genus.

THRACIIN^.

Pictet and Campiche (L cit., p. 118,) have referred all the cretaceous species belonging
to this sub-family to Thracia, evidently because they consider this course to be a convenient
one. They do not acknowledge any forms belonging to Periploma or Li/onsia, but they point

! / ^ ^ . , V.
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to tlie distinction of certain species which Agassiz described under the name of Coriwya', the

conclusions to which they arrive are^ however^ not in favor of a generic distinction of those forms

from Thracia. I shall refer to these distinctions when quoting the respective species. I may only

remark that^ so far as I had opportunity of examining' some of the mesozoic species^ described as

ThracicB, they did not appear to have the hinge margin behind the beaks inflected^ and the shell is

also in most cases much thinner than we usually see it in recent Thracice ; I do not think there are

among them many species which will finally be proved to belong to the last named genus.

1-4.

—

Thracia vidvaria, Kg., Th. Nicoletti, Kg., Tk. Rohinaldina, d^Orb.^ Th. neocomiensis,

d^Orb.^ are all species of Corimya.

5.

—

Tk. suh-depressa, d^Orb.^, is an altogether doubtful species^ and ought to be struck out of the

list of cretaceous fossils,

6.

—

Th. siihangulata, Desh.^ appears to be a Corimya, though it is difficult to separate it

from Anatina, at least from the form which Agassi z called Flatymya (in parte),, and Loriol lately

JPlectomya.

7.

—

Th. taiirica, Kg., has more the form of some recent Thracm, than that of a Corimya; no

posterior ribs appear to exist;, and the species may^ therefore^, be a truje Thracia.

8.

—

Th. Fhillipsii, Rom.^ is a true Corimya.

9.

—

Th, recurva, d^Orb.^ {Mya depressa, Phill.^ and Th. Phillipsi, Morr.,) is probably the same

species as the former.

10.

—

Th. suhroUtndata, Piet. and Camp. (= Lyonsia suhroUindata = Fanop^a rotundata,

Sowerby)^ must stand as Corimya rotundata, Sow.^ sp.^ should it be proved to be different from

C. recurva, which is very improbable^ even should the last be distinct from C. Phillipsii.

11.

—

Th. Couloni, Pict. and Ren., may be a Corim.ya, or a species of Flectomya (= ? Flatymya),

a sub-genus of Anatina. Pictet and Campiche consider it a doubtful species.

12.

—

Th, Ricordeana, d^Orb.^ is not known by any sufficient characteristic or a figure ; the

reference made (Prod. 11^ p. 117J to L. Roiiyana, (under which name a species of Lyonsia was never

published by d^Orbigny or any other author)^ may possibly mean Anatina Royana, and in such

case it would indicate that the species in question may belong to the same genus as the former.

13.

—

Th. simplex, {Periploma id., d^Orb.^) is a Corimya.

14.

—

Th. SanctcB-crucis, Pict. and Camp.^ may be a true Thracia, with the margins behind the

beaks bent internally^ as they are not visible in fig. 8b^ 1. cit.^ pi. 108.

15_X7.— 'FJi, rotundata, alpina and Sahaudiana, Pict. and Roux^ may all be species of Thracia,

but if the first should prove to be a Corimya its name must be changed.

18-19.

—

Th, carinifera and elegans, d^Orb.^ may both be Thracim
-,
they are slightly in-

equivalve.

20.

—

Th. Koechlina, d^Orb.^ is an undetermined species.

21.

—

Th. gibhosa, d^Orb.^ has the external form of an Ixartia (= Rupicola).

22.

—

Th, Sapho, Periploma id., d^Orb.^ is merely known by name.

23-25.

—

Th. inornata, d^Orb., Th, Condamyi ^indi Bay lei, Coq. The first is known almost only

by namC;, the others are accompanied by characteristic descriptions which may be found sufficient for

the identification of the species. They are both strongly inequivalve^ and may with equal pro-

bability belong to either Periploma or Thracia,

26.

—

Th. elongata, Rom.^ may be either a Thracia or any of the closely allied genera.

27.

—

Th, Germari, Gieb. apud Gein.^ is very likely a Corimya.

28.

—

Tellina Reichii, Romer^ (Nord. Kreidegeb., p. ix^ fig. 26), which is similar to L. recurva,

d^Orb., evidently is also a Corimya. D^Orbigny considered it to be a Thracia, but Pictet and

Campiche suggest that it may rather be a Psammolia,

The JjMcina lenticularis apud Reuss (Bohm, Kreid.- Verst.^ pt. ii, pi. 37^ fig. 17^) seems

to be more allied to a Thracia than to the species described by Go Id fuss under this name.
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2Sa.—T. Picteti, Favre, (Descript. d. M. foss. de Lemberg-, Geneve, 1869, p. 106, pi. 12,

fig. 2,) is probably a Corimya.

29.— Tk. (Equalis, Eicliwald (Leth. Hoss., livr. xi, 1867, p. 736), said to be a neocomien species,

appears to be a true T/iracia.

30.

—

Th. Frearseana, D^Orb., (ibid. p. 738) is a Corimya ; it is stated to occur in the neocomien

beds at Choroschovvo with Th, elongata of Romer. Eichwald (loc. cit., p. 728, etc.,) also quotes the

following from beds which he considers as neocomien, but which are more likely Jurassic : Lyoima

meniscus, Eich., (doubtfully neocomien), and Xyo?^^. Alduinij Fisch. ; both evidently are Gresslycej

and most likely Jurassic.

31-32.

—

Perij)loma Verneuilli and P. Lorieri of Coquand (Monog. etage Aptien de FEspagne,

1865, p*. 99, &c.) are both Corimyce.

33.

—

Lyonsia Peiniij Coq., is the only species known from Africa; it appears to be a Thracia.

34-39.

—

Thracia gracilis ( ? ), occidentalism ? Proiiti, subtortuosa ( ^ ) suhiruncata, and Pei^iploma

applicata, are quoted from North America by Meek in his Check list, Smith. Misc. Coll., No. 177,

1864.

40.

—

Anat. Columliana, d^Orb., (Paleont. Voy. Am. merid., pi. 18, figs. 16-17,) is very likely

an aberrant form of Corimya or Anaiina ; it has, besides one posterior, two other ribs, one across

the middle and one anteriorly to the beaks, but all the ribs have the same oblique direction.

41.

—

Th, corhulojpsis, Gabb, is from Chili.

42-43.

—

Corimya Oldhamiana and pertusa are the only two species representing this sub-family,

in the South Indian cretaceous deposits.

ANATININ^..

44.

—

Ceromya neocomiensis, Ag., (Etud. cret. Myse, p. 36, pi. viiif, figs. 1-10), is a typical

Geromyaj and Agassiz (ibid. p. 35, &c.) also described a Ceromya crassicornis ; the figure given loc.

cit. shows that the shell was like a Ceromya, but it does not give any positive proof of it. If,

however, Pictet and Eoux are correct in identifying their species (described Moll. Gres. vert., &c.,

pi. 31, fig. 3, and Pal. Suisse, iv. Ser., Cyprina id.) with the above, it could scarcely be looked upon as a

Ceromya, because the shell of the specimen figured by the latter authors evidently was a thick one

with deep muscular impressions which could not be produced by a thin shell like that of Ceromya,

It seems to me also probable that d''Orbigny''s two species, Isocardia Carantonensis and cryptoceras

are both Ceromyce, although d^Orbigny figures in the former some impressions of teeth, but these

may as well be derived from the undulated margin of a Ceromya, I could quote many other species,

such as Isoc, Washita, Marcou, Isoc, gaiiUina, described by Pictet and Campiche, and others, but

it is impossible to state anything positive about them. Even, in possession of some specimens

resembling the various casts figured, one is not certain whether they really are the species they are

stated to be, or something quite different.

Ceromya recens, Coq., (Etage Aptien de FEspagne, p. 97, &c.), appears to me to be more

likely a Poromya than a Ceromya, as one of the best characters of the last genus, the incurved beaks,

are wanting.

45.—One species of a true Ceromya which was described by Forbes as Isocardia suhsimiata

occurs in the South Indian cretaceous deposits.

46-47.

—

Anatina Agassizii and dilatata both have an oblique internal rib posterior to the beaks,

like in Plectomya, but do not apparently difier essentially from Anatina,

48.

—

Anat. carinata {Solen id., Matheron,) is too imperfect to admit a correct generic deter-

mination ; if Matheron^s figure represent a perfect specimen, the form of the shell would

be that of a Ceratisolen,

49.

—

A. suhsinuosa, d''Orb., is a true Anatina,

50.

—

A, solenoides (Pholad, id., Desh.). The figure does not give any proof that this is an

Anatina ; it may as well be a Pleuromya or Panopcea,

T
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51-58.

—

A. Astieriana, Carteroni, Marullensis, Corrmeliana of d'Orbigny, A, inflata, kg.,

sp.j, A. valangiensis, P. and Camp.^ A. OrUgnyana, Loriol^ A, hrevissima, P. and C, are all species

oi Anatina ; the last may belong- to the sub-genus Flectomya, should this really prove to be distinct

from Ana fma,

59-60.

—

A. MoUnaldina, d'Orb., A. gurgitis, P. and Camp.^ belong- to the sub-genus Cer-

comya; the first was also found by Coquand in the Aptien of Spain.

.

^1'—^- Bhodani, P. and E. (closely allied to Mamllensu), and A. Eeherti, P. and Ren., are

Anatin(E ; the last species is a pecuHar form, like a Gresslya.

^%.^^,—A, tJiraciformis, Buv., A. Royaria, d'Orb., A. Nadclasi are Anatin(E.

65-68.

—

A. lanceolata, Gein., harpa^ Kner, and elongata, Reuss, belong to the sub-genus Cer-

comya, but they are based upon such bad or imperfect specimens that a good specific determination

is quite impossible.

69.

—

A. producta, Zittel, is a Cercomya (vide Denksch. Akad., Wien, xxiv, pi. ii, p. 114, &c.)-

The same author also described A. Royana, d'Orb., from the Gosau deposits of the Austrian Alps.

70.

—

A, Cenomanensis, Gueranger (Album paleont. de la Sarthe, pi. xv, fig. 7), is a Cercomya.

71.

—

Anatina solenoides, d'Orb., (Siid.-Bayerns Leth. Geogn. by Schafhseutl, 1863, p. 175,

pi. xliv, fig. 3). If this at all belongs to the Anatinid^, of which there is no distinct proof, it

would belong to the group of the compressed forms which Agassiz called Flatymya. The shell is

said to be a cretaceous one, but it certainly has very little or nothing in common with the FJiola-

domya solenoides of Deshayes, which d'Orbigny places in Anatina.

72.

—

A. ntgosa, Bell., non Lam. (Mem. Soc. GeoL, France, ii. ser., vol. iv, p. 233, pi. xvi,

fig. 13) . A nummulitic species from the neighbourhood of Nice is quoted by Eichwald (Leth. Ross.,

livr. xi, 1867, p. 727,) from some cretaceous strata of Russia. The identification may well be ques-

tioned, judging from Eichwald^s description, who states that the posterior side is longer than the

anterior, while in Bellardi^s species the contrary is the case. Bellardi^s species itself is by no means

certain to be an Anatina ; it is more probably a Thracia, but should it prove to be either one or the

other, its specific name has to be changed.

73.

—

A. (Cercomya) acuminata, Eichwald, Leth. Ross., livr. xi, p. 728.

74.

—

A. Jettei, Coq., is an Anatina, and rather like A. Royana.

75-76.—Meek quotes in No. 177 of the Smith. Misc. Coll. (p. 14) A. elliptica, Gabb, and

sulcatina, Shumard.—'^;^«?^. columUana has been already mentioned (p. 73).

77-80.

—

A. Tryoniana, A. inaquilateralis, and A. lata are described by Gabb in the Palseont.

of California, (vol. i, p. 150, &c.). The first and second have the usual compressed form of creta-

ceous AnatincBj the last looks more like a caste of an Acropagia than that of an Anatina; Anat.

quadrata, Gabb, (ibid. vol. ii, p. 177,) may also represent a TelUnomja or a Corimya.

81.

—

Anat. (Cercomya) arcuata, Forbes, is the only species of anatinin^ from the South Indian

cretaceous deposits j the species is quoted by Bosquet also as occurring in the upper cretaceous

deposits of Limbourg.

82-84.

—

Anatimya anteradiata, postsulcata, and 2^a,pyra of Conrad, see No. 177 of Smiths.

Misc. Coll., p. 14.

Species of, and allied to, Fholadomya (see Mat. p. 1. Pal. Suisse, iv ser., 3"^^ pt., p. 90).

Most of the cretaceous species of Fholadomya belong to the section mdlticostaTjE, to which also the

recent species is referable, and to the ovulate or PAUCICOSTAT^, only a few to the CARDISSOWES

and TRTANGULAEES.

85-90.

—

Fh. gigantea, Sow., elongata, Munst., Fh. semlcostata, Ag., Fh. Galloprovincialis,

Math., P/^. Figeriana, Cotteau, Fh. alternans, Romer, (all are MVLTIgO^taTjE) ;
—Fh. minuta,

Loriol, (CARDIS8.);—Fh. Guilleroni, P. and Q.,(ovuL.J ;—Fh. scaphoides,Kg., sp. (may as well be a

* Lately redescribed by Favre, Descript. d. Moll. foss. de Lemberg, Geneve, 1869, p. 107'
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Eomomya) j
—F/i. smicta-crucis, P. and Camp., (OWL. ?J

;

—Ph. valangiensis, P. and C. ; FJi. icmiensis,

and Ph. Cristoliana, Math., probably belong io Poromi/a j—Ph. Pareti, Math., Ph. sinuosajM2ii\i.,

and Ph. ohliqua, (Panopcea apud d^Orb.), have very much the appearance of Pleiiromya, and the

last two species are likely to be the same.

The cretaceous species described by Agassiz as Mijopsls ( = Plenromya) will be noticed under

Pano'ima. I may only remark that these aj)pear to be true cretaceous Pleuromyae, distinct from

Homomya or Pa^iopaa.

91-102.— Goniomya catidata, Ag., [Ph. Agassizii, d'Orb.), Gon. Villersensis, P. and C, Gon.

Rouyana, d'Orb., are noted as PholadomycB by Pictet and Campiche.
103-106.

—

Ph. MarUni, Forb., (multic.) ;—Ph. pedernalis, Kom., [OVUL.) ;
—Ph. Comueliana,

d^'Orb.j (very much like Ph. ceqinvalvis, Groldf., sp., MULTIC.) ;
— Goniomya Archiaci, Pict. and

Kenev., {Ph. thracioides, Pictet and Camp.).

107-111.

—

Ph. Genevensis, Pict. and Eoux., (triang.) ;
—Ph. Fahrina, d'Orb., and Ph. Tri-

holeti, Pict. and Camp, (multic.) j
— Goniomya (Pholad.), Raulmiana, d'Orb. ; Ph. Dutempleana,

d'Orb., (cARDiss. ?).

112-116.

—

Ph. Ligeriensisj d^Orb., (probably a Poromya) ;
—Ph. cordiformis, Desh., (not Ph.

cardiformis, as stated by Pictet and Campiche), is likely a Plenromya
-,

—Ph. suhdinensis, d'Orb.,

(multic.) ;
— Goniom. Mailleana [Pholad. id., d'Orb.) ; Ph. (Pachymya =.? Myacites) gigas, Sow.

117-128.

—

Ph. Archiaciana, d'Orb., (multic.) ;
— Goniomya, (Pholad.) Noueliana, d.^Orb. ; Ph,

Esmarki, Nills., sp., (Zeitsch. Deutsh. Geol., G-eselL, xv, p. 145), CARDiss.

;

—Ph. nodulifera,

Miinst.,-^(==P/^. alhina, Rom.), Phol. eliptica, Miinst. ( — ? Ph. Boyana, d'Orb., (multig.Jj—
Ph.decussata,M.2Lni., sp. (see Zeitsch. Deutsh. Geol. Gesellsch., 1863, xv, p. 143), Ph. Marrotiana,

d'Orh., Ph. Moulinsii, d'Orb., (CARDlss.)

j

—Ph. Tostrata,-\ Math., (multic);—Ph. umbonata,

Eom., and Ph. Kasimiri, (Kazimiri), Pusch., (cARDiss.) ;—-Ph. cequivalvis, Goldf., (multic, see

p. 79);

—

Goniomya designata, Miinst. = G. Geinitzii, d^Orb.

Schafhseutl names a Phol. lignitica, occurring in lignitic sandstone near Miesbach, which is

probably tertiary, though he does not say so. The same author quotes Ph. Esmarki from the Gosau

beds on the Kressenberg, (Siid-Bayern's Leth. Geog., p. 176). Giimbel (Bayer. Alpen.) quotes the

same from Siegsdorf.

129-134

—

Ph. hispanica,P. rec%brrens,d,\APh. CollomU (multic);—Ph. sphmroidalis ; Panopma

(on the plates Pholadomya) fallax and aptienns, (both of which are probably PoromycB, and the last

may also be a Plenromya), see Coquand, Etage Aptien de PEspagne, 1865, p. 92, &c. The same

author quotes Ph. Cornueliana, Ph. pedernalis, and Ph. gigantea. Sow., which last name has pre-

ference before that of Miinster's Ph. elongata.

135-137.

—

Ph. ohliquissima, cordata, and Stewarti are described from Ireland by Tate (Quar.

Jour. Geol. Soc, Lond., xxi, 1865, p. 40, &c.).

138.

—

Ph. granulosa, Zittel (Denksch. Akad., Wien, xxiv, pt. ii, p. 116) (multic).

139-152.—Eichwald (Leth. Eoss., livr. xi, 1867, p. 748, &c.), quotes the following species

from cretaceous rocks of Russia, but his Neocomien is in part probably a Jurassic deposit : Ph. scala

(=z Ph. decorata apud Rouillier), Ph. inceqiialis (= Ph. literata, apud Trautschold),P/^. inmquicosta,

are MULTIC. ;
—Ph. Uralensis, d'Orb., resembles an inflated Thracia ;--Ph. monticola, (oARDlss.);—

* Pictet and Campicke consider Ph.nodifera and elliptica of Miinster as identical, which is, I think, a mistake.

"With the first Romer's albina, with the second d'Orbigny's Boyana, have probably to be identified ; the form of

both agree, but the direction of the ribs is somewhat different ; I do not think that the granulations on the ribs are

of any particular importance.

t Zittel (Denksch. Akad., Wien, 1865, xxiv, pt. ii, p. 115,) identifies with this species one from the Gosau, and

besides describes a variety which he calls Ph. rostrata, var. Royana, d'Orb. If that peculiar form is to be considered

as a special variety, the name Ph. rost. y^x. prcBgnans, Zittel, ought to be applied to it, for its form is by no means

that of d'Orbigny's Royana, (see also Eichwald in Leth. Ross., livr. xi, p. 762).
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Fl. intermpta, Ph. consolrina, Ph. dilatata, Keyserling, Ph. BorrissdJcii, Ph. navicnlaris,

(CARDlss.);—Ph. costifera, Ph. taurica, the last two species have an internal ridge running ob-

liquely from the beaks towards the periphery, like in most of the PHOLADIDjE.

153-154.

—

Ph. Darrassi (not Barrassi as entered by Pictet and Campiche) aod MoHi of

Coquand are two species which rather belong to Poromya or Pleuromya than to Pholadomya.

A few species may be added from Africa, if any of those now considered Jurassic deposits, but pro-

nounced by Krauss to be cretaceous, should turn out to be of the latter age.

155-164.—Meek (Smith. Misc. Coll., No. 177,) quotes from North America Homomya alta,

(may also be a Poromya), Ph. elegantula, occidentalism papyracea, suhventricosa, suhelongata, tenua,

(
—is^),iexana,tippana,^n^ Ph. ( Cymella) undata ; he^idiQ^ Ph. pedemali^ and uynhonata, Eom.,
which have already been mentioned.

165-166.— Goniomya americana and horealis, (ibid.).

167-172.—Gabb (Pal. Calif, i, p. 152, &c.,) describes Ph. Brewerii (multic),—Ph. nasufa,

(CARDISS.),—Rom. concentricaj Gabb, Arcomya undulata, Ple2iromya papyracea, and Ph. Orego-

nensis, Gabb, (PaL Calif, ii, p. 235-236).

173.

—

Ph. sanctl'SahcB, Homer, (Texas, Cardium id., p. 48).

ll^.—Pachymya Austinensis, Shumard, Trans. Acad., St. Louis, I860, p. 604.

175-176.

—

Ph. syriaca and decisa, Con. (Off. Eeport in Lynch's Exped, to Palestine; see also

Fraas in Wiirtbg. Nat. Jahreshefte, xxiii, p. 238).

177-180.—In the South Indian cretaceous deposits four species occur. Ph. caudata is identical

with the European species; another was named by Forbes connectajis ; the two others are new,

Ph. radiatula and pedisulcata ; the first of these belongs to the type of Ph. rodrata ; the second is

a peculiar elongated form with the front sides sulcated, and gaping.

Thus, we observe from this very brief review that the cretaceous beds possess

nearly as great a variety of generic types of the Anatinid^ as do the jnrassics.

The genera which are sufficiently well known are Thracia, Corimya^ and very pro-

bably Feri^loma and Asthenothcerus ; Analina (with Cercomya, Anatimya, Flecto-

mya^ and perhaps Flatymya) ; Ceromya, Goniomya, Fholadomya, Myacites, and very

probably JELomomya and Fleuromya. Several species described as Fholadomya, but

most likely belonging to Poromya, still have to be separated from the great number
of true Fholadomyce,

COEIMYA, Agassiz, 1842 (see p. 63).

y/ 1. CoRiMYA Oldhamiana, StoUczka, PL II, Pigs. 14-15.

Cor. testa oUonga, compressimcula, tenui, posiice anguste hianti, inceqtiilaterali,

parte postica breviori quam antica ad marginem superiorem multo compressa

;

utrinque lente rotundata ; umhonibus p^^ominulis, postice versus cu?'vatis, in parte

posteriori distincte fissuratis : fissura oUiqua, ejusdem marginihus inversis tumes-

centihus, postice sed juxta hanc fissuram costa crassiuscida dimidio altitiidinis testce

equante sita ; superjicie concentrice striata ac tineis interruptis radiantihus per-

tenuibus induta ; vatva sinistra panto majori quam dextra.

Height of shell : its length ... ... ... ... 0-51

Thickness „ : „ ... .,, ... ... 0*26

The external calcareous layer of the shell which is very finely concentrically

striated is thicker than the inner nacreous layer, on which, however, some short
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radiating lines are generally much more easily traceable than on the former. The
shell is greatly compressed, the anterior portion being longer than the posterior one,

the latter considerably attenuated towards the upper edge ; both ends are roundish, the

posterior somewhat obliquely truncated and slightly gaping. In the middle of the

lower edge there is in some specimens a slight indentation obseryable. The beaks

are curved backwards, not very prominent, and in all the specimens which I have

examined obliquely fissured on the posterior side ; this fissm^e has the margins inflect-

ed internally, which sometimes appear to unite again ; behind this fissure follows a

very long oblique strong rib, which runs along the front edge of the posterior muscu-
lar impression and as far below as its base. The hinge is edentulous, but the hinge-

margins behind the beaks are internally for some length considerably thickened, and
there also are long fulcra externally traceable in each valve. The left valve is

usually somewhat larger, and the right one somewhat more tumid, but these

characters do not appear constant.

This is a very characteristic species. In size and form it does not resemble

any known from cretaceous rocks, but it is rather closely allied to some Jurassic

species, such as C. lata or pmguis. I have great pleasure in associating with this

interesting species the name of our esteemed Superintendent of the Survey.

Locality.—In calcareous sandstones north of Alundanapooram and south-

west of Kunanore ; the species is not uncommon, and the valves are always found

closed, indicating that the shells were living at some depth in mud in which they

were buried, and not on a gravelly ground and a shallow beach, where shells are

sometimes moved about for years and worn off before they become finally imbedded*

Foi^m ation .—Trichinopoly group

.

y 2. CouiMYA PEUTUSA, StoUczJm, PL II, Pigs. 12-13, and PL XVI, Pig. 18.

C. testa elongata, compressa, pertenui, intus margariiacea, in superficie con-

centrice striata, in(Eqtiilaterali, parte anteriori longiori quam posteriori ; wnbonibus

adpressis, paululum antice versus incurvis ; cardine edentulo, intus duabus costis

divergentibus instruct0.

Height of shell : its length ... ... ... ... O'SO

Thickness „ : „ .•• ••• •• ••• 0'19

Shell much elongated and compressed, very thin, concentrically finely striated,

inequilateral, the anterior part about one-fourth longer than the posterior ; the upper

and lower margins are sub-parallel, the upper being slightly inclined from the beaks,

which are very little prominent, close together, and apparently slightly incurved

towards the longer end. The internal ribs diverging from the edentulous hinge are

very little raised, the posterior is somewhat longer, situated close to the edge of the

muscular impression ; the margins of the shell are slightly thickened in front and

behind the beaks, posteriorly the short fulcra are distinctly traceable.

Locality.—In a calcareous, bluish or brownish sandstone near Pondicherry.

Formation.—Valudayur group.

u
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CEROMYA, Agassiz, 1842 (see p. 66).

V 1. Ceromya subsinuata, Forbes, sp., PL IV, Eig. 4.

1846. Isocardia suhsinuata, Forbes, Trans., Geol. Soc, Lond., vii, p. 146, pi. 17, fig. 12.

C. testa inflata, altiori quam tonga-, tenui, concentrice sutcato-striata, rotundata,

(squwatvi ; umhonibus productis, attenuatis^ distantibiis, antice versus vatde incmms,

sutca duptici haud profunda ab umbonibus usque ad marginem postero-inferiorem

decurrente instructa ; tunuta profunda, cordifonni, marginata ; cardine edentiilo,

duobus sutcis obliquis brevibus inter umbones sitis predito.

Height of shell : its length ... ... ... ... 1'16

Thickness „ : „ ... ... ... ... 1-04

The external form of this species is perfectly similar to that of a Gtossus (Iso-

cardia), but it is readily distinguished from this genus by its thin shell and edentulous

hinge, the hinge-margin being simply a little indented at the termination of two short

grooves which run obliquely from the beaks posteriorly. Besides these there are two

other shallow grooves, which commence at the beaks and run along the posterior

margin of the shell to the infero-posterior end; the beaks are very prominent,

attenuated, and strongly incurved towards the front side ; the surface is regularly

concentrically striated and salcated.

Locatity.—Pondicherry, in bluish calcareous sandstone ; rare.

Formation,—Valudayur group.

ANATINA, Lamh., 1809 (see p. 68).

1. Anatina (Cercomya) aucuata, Forbes, PL III, Eig. 1.

1846. Anatina arcuata, Forbes, Trans., Geol. Soc, London, vii, p. 143, pi. 16, fig. 5.

An. fCerc.) testa etongata, compressa, sub-cequilaterati ; parte antica paulo

altiori, ad marginem sub-rotundata ; umbonibus postice versus incurvatis, anguste

fissuratis ; parte posteriori angustata, rostriformi, prope marginem superiorem obtuse

bicarinata ; superficie costis concentricis distantibus, antice elegantim arcuatis ac

striis incrementi nmnerosissimis ornata, area postero-superiori solum minute striata.

Height of shell at the beaks

„ „ anteriorly

Thickness

its length ... ... ... 0-24

... 0-35

... 0-14

The two rounded keels along the upper margin of the posterior side include

an area which is merely striated, while the rest of the surface is covered with dis-

tant ribs and fine striae, and this character of ornamentation distinguishes the present

form from any other described from cretaceous deposits. The ribs are anteriorly

broadly and somewhat angularly rounded, and in this respect the species again mostly

resembles the Jurassic An. fCere.J spatulata, Ag. The beaks are distinctly curved

towards the posterior end, close together, and narrowly fissured.

Locality.—Pondicherry, in a pale bluish calcareous sandstone ; rare.

Formation.—Valudayur group.
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PHOLADOMYA, Sowerly, 1823 (see p. 70).

^1. Pholadomya caudata, Bomer, PL II, Pigs. 10-11, and PL XVI, Pig. 19.

1839. Corhula wquivalvis, Goldf., Pet. Grerm., pi. 151, fig. 15 (non Ph. cBqualis, seu cequivalvis, Sowerby, 1823,

Pusch, &c.).

1841. Pholadomya caudata, Eomer, Verst. Norddeutscli. Kreidegeb, pi. 10, fig. 8, non Gon. (or Ph.) caudata
Ag., 1842).

1843. Pholadomya caudata, Romer apud G-einitz, Kieslingswalda, pi. 1, figs. 2S-^0,~idem Reuss.
1845. Cardium caudatum, Romer^ Bronns' Jabrb. f. M. und GeoL, &c., p. 388.

1846. PoromyacBquivalvis, Forbes, Trans., Greol. Soc, Lond., vii, p. 141 \—{idem Bosquet in Staring's Bodem
van Nederlands).

1846. Cardium lucerna, Forbes, Trans., Geol. Soc, Lond., vii, p. 145, pi. 17, fig. 10.

1847. Cardium caudatum, d'Orbigny, Pal. de la voy. d'Astrolabe et Zelee, pi. 4, figs. 25-26.

1847. Cardita Goldfussi, Muller, Petref. Aacbner Kreidef., pt. i, p. 20.

1849. Pholadomya caudata, Greinitz, Quadersandstgeb., p. 148.

1850. „ „ d'Orbigny, Prod, ii, p. 234,— (^iem Ryckholt and others).

1865. „ cequivalvis, „ Pict. and Camp., Pal. Suisse, 4°^® ser., 3"ie
p^.^ p. 94

1867. „ caudata, Rom., Eicbwald, Leth. ross., ll"^e i^yj.^^ p_ 7^9^

Fh, testa ovato-oblonga^ tenuis tiimida, suh-irKEquilaterali^ cequivalvi (?)^ postice

paiilo longiore, suhcaudata et anguste hiante, umhonihus latis, incurvis instructa in

superUcie costuiis tenuibus, cremilatis^ cequalibus^ radiantihus, confertis, in parte

postero-siiperiori ohsoletis sed tineis pimcturatis substitutis notata ; cardine in valva

sinistra lamina unica brevi, in valva dextra duabiis infra umbonihus sitis fossa
mediana separatis instructo ; fulcris ligamenti parvis.

Height of shell : its length ... ... ... ... 077
Thickness „ : „ ... ... ... ... 076

The shell is always strongly tumid, inequilateral, the posterior half being

slightly longer, gaping, but rounded on both ends ; the beaks are thick, prominent,

and strongly incurved. The surface is covered with very numerous, equal, radiating

and finely granulated ribs, except on the upper portion of the posterior end, where
only a few radiating punctured lines are traceable. It was most probably on account
of this punctured surface that Prof. Porbes thought the species to be a Foromya,
but the small single lamina below the beaks of the left valve fitting in a groove of

the other, or rather in one divided ridge, distinctly shows that the species is a

Fholadomya.

In general aspect this and the allied species resemble Cardium (just as those

of Ceromya are similar to Glossus), but the thin structm^e of the shell readily

shows the distinction, even should it not be possible to examine the hinge.

Porbes and d'Orbigny both described the Indian form as Cardium, and
already identified it with the European species. Indeed there is not the slightest

distinction between our shell and that occurring in the upper cretaceous beds near

Aachen, in Saxony, and Bohemia. Mtiller's statement, that the hinge of

the Aachen specimens is perfectly identical with that of a Cardita, is an error.

I nave examined some specimens obtained through Dr. J. Bosquet and can testify

the identity of the hinge with that of Fholadomya, I am not quite certain
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whether the shell is perfectly equivalve, for in many instances I fonnd the beaks

of the valves somewhat shifted ; this is so general that it would rather seem natural

than accidental. The convexity of both valves is perfectly the same.

Locality,—In bluish and light brown sandstone near Parchairy, Serdamunga-

lum, &c.

Formation,—Trichinopoly group.

In Europe the species has been observed in the upper cretaceous strata of

the whole of Grermany, in Russia, &c. I am by no means certain whether

d'Orbigny's Fh. ( Cardium) Subdininense is really a different speciec.

y 2. Pholadomya connectans, Forbes, PI. XVI, Eig. 29.

1846. Ph. id.,—Trans., Geol. Soc, London, vii, p. 140, pi. 17, fig. 5

—

idem auctorum.

Fh, testa ovato-elongata, incequilaterali, antice breviori et rotundata, postice

longiori ac sub-caudata, paululum angustiori, fere clausa ; tmibonibus prominulis,

antice versus incurvis, latis, approcuimatis ; superficie concentrlce striato-sulcata, ac

decern costulis radiantibus postice evanidis notata ; margine inferiori umbonibus

opposito sensim inflexo.

Height of shell : its length ... ... ... ... 0"o2

Thickness „ : „ ... ... ... ... 0-43

This species differs from the next by a smaller number of radiating ribs, more

broadly rounded anterior end and the indentation of the margin opposite the beaks

;

to this indentation extends from the beaks a groove, which is broad, shallow, and

rather more conspicuous than other sulci separating the ribs. In front of the median

groove there are three and behind it seven radiating ribs, but on one of the two

valves there seems to be another small additional rib traceable on either side.

Locality,—Pondicherry. I have seen but Eorbes' original specimen, of which

I give a figure ; the one supplied by Eorbes representing this shell is a little shorter

than it ought to be.

Formation,—Valudayur group,

sj 3. Pholadomya radiatula, Stoliczka, PI. Ill, Eig. 5.

Fh, testa elongata, incequivalvi, antice ac postice rotundata ; margine superior I

et inferiori subparallelis, umbonibus mediocriter prominentibiis, incurvis, approxi-

mxUis ; supterficie striis incrementi, confertissimis ac costulis tenuibus radiantibus

numerosis in parte posteriori obsoletis ornata ; terminatione anteriori angustatim-

posteriori distincte, sed non precipue late, Mante,

Height of shell : its length ... ... ... ... O'ol

Thickness „ : „ ... ... ... ... 0'39

In the large number of thin radiating ribs this species approaches the lower

cretaceous Fh, elongata, but is considerably higher in proportion to its length ; this
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height, the upper and lower sub-parallel margins, and the moderate convexity of the
valves are the most striking distinctions of this shell as compared with other known
PholadomycB, of which some tertiary species, like Ph. Alpina and rectidorsata, have
the greatest resemblance to the Indian fossil. On the well preserved surface

of the shell the ribbings are less distinctly perceptible than on the cast.

Localities,—Not uncommon in sandstone beds at Garudamungalum, Serda-

mungalum, and north of Alundanapooram.

Formation,—Trichinopoly group.

4. Pholadomya pedisulcata, Stoliczka, PL IV, Pig. 1, and PL XVI, Pig. 26.

PA. testa perlonga, sub-cylindracea, valde incequilaterali, parte antica hrevi, pavlo

infiata^ radiatim multisulcata, ad terminationem Jiiante ; superficie concentrice

anguste sulcata^ et minute striata ac interdum in parte mediana nonnullis costis sub-

ohsoletis notata^ terminatione postica suh-truncata^ Jiiante, sensim comp)resslusGula,

Height of shell : its length ... ... ... ... 0'4i5

Thickness „ : „ ... ... ... ,„ 0'41

This is a remarkable type of a Pholadomya, quite distinct from any that have as

yet been described. It is very long, considerably inflated, and towards the posterior

end greatly compressed. The short anterior part is inflated, separated from the rest

by a deep sulcus running somewhat obliquely from the front edge of the beak to the

lower margin ; it is provided with numerous and rather sharp radiating ribs, which

form undulations at the small anterior gape ; besides that there are in some specimens

on the middle portion of the surface a few distant and rather indistinct ribs. The

beaks are broad, not much elevated, but strongly incurved and almost touching each

other. The lower edge of the shell is very slightly convex and the upper posterior

slightly concave.

Localities

.

—In bluish calcareous sandstone near Garudamungalum and in

brownish sandstone beds near Anapaudy.

Formation,—Trichinopoly group.

VI, Family,—SAXICA VIDJE,

The animals have, like the Anatinidm, the mantle margins united, with a

small opening in front for the purpose of protruding a small digitiform foot ; the

siphons are united in their entire length, sometimes separated at their terminations

;

there are two pairs of gills on each side of the body, being occasionally slightly

prolonged in the branchial siphon. The palpi are, as usually, triangular and striated

;

the arrangements of the other organs are identical with those of typical MTACFA,
The shells are of an elongated ovate form, usually inequilateral and equivalve

;

they are thick, externally highly calcareous, and internally sometimes perlaceou^,

covered with an epidermis, which extends over the siphons, and in some respect

w
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represents the calcareous tube of the FROLADACEA. The hinge is usually

composed of a few teeth and pits, which occasionally become entirely obsolete in

full grown specimens ; there is an external ligament present supported by special

nymphae, but the cartilage is either rudimentary (Cyrtodciria) or altogether wanting

;

the pallial line is deeply insinuated posteriorly.

The recent genera referable to this family are Saxicava, FanopcBa, Glycimeris,

and Cyrtodaria, as recorded in H. and A. Adams' "Genera of recent shells/' with

the exception that the names Fanopcea and Glycimeris are here used in a reverse

sense.

A list of the recent species of the Saxicavib^ has been lately published by
Tryon in the 4th vol. of the American Journal of Conchology ; there are nine Saxi-

cav(B, eight FanopcBce (Glycimeris), two Glycimeris, and two Cyrtodarice mentioned.

The great resemblance which exists in the form of the finger-like foot and the

united siphons, enveloped in a more or less coriaceous epidermis, and in the form of

the shell of Saxicava and Bocellaria or Spengleria, has been so often noticed that

it is not necessary to relate it here again. Eorbes and Hanley, in their history of

British MoUusca (i, p. 137,) state that it would often be almost impossible to dis-

tinguish generically between some of the varieties of Saxicava rugosa and some
BocellaricB were the history of the species unknown. The mode of life also is in

both families quite similar, and the only difference is the absence of a special cal-

careous tube in the Saxicavib^. Thus, as regards the genus Saxicava, the place which
is usually assigned to this family—next to the Gasteocr^nid^—cannot be better

justified. But when we look upon the other genera, such as the palaeozoic Notomya,
the FanopcecB and others, there is a still greater relation between these genera and
those of Homomya and Fholadomya, than between them and the Gastrocr^nidm,
Again, Cyrtodaria appears to indicate a natural passage to the Solenid^, and thus
the most natural position of the family seems to be that somewhat intermediate

between the last named family and the Anatinid^.

With the exception of Notomya, Anthracosia, and Qtienstedtia nearly all the

fossil forms of this family appear to belong either to Saxicava or FanopcBa, and
the former genus is, on account of its external resemblance to Trapezium, often

rather difficult to be made out. It scarcely appears to have been formerly more
numerous than it is now. Of Faitopcea, however, there are a very large number
of species known from mesozoic deposits, but in external shape again they are allied

to numerous other genera, as Homomya, Myacites, Fleuromya, and others. Many
of the triassic species described as Fanopaea seem mostly to belong to these last

named genera, because they have a remarkably thin shell, such as we find in Fhola-
dom>ya and other Anatinidje. Whenever we have to deal with casts, and where the

impressions of the hinge are not traceable, the determination must remain conjec-

tural. I merely need to allude to the numerous mesozoic species, which in most
cases are only found in the shape of casts.

As regards species, the largest number of fossil Fanopcea probably occurs in the

cretaceous period, for of those from jurassics, as already stated, many belono* to the
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Anatinid^ ; in the tertiary period the number rapidly decreases, and of recent there
are about eight distinct species upon record. Like all such forms, of which Prof.

Forbes says that they belong more to past ages than to the present fauna, they have
a wide geographical distribution, being scattered in small numbers oyer the whole
world. In addition to the recent genera I shall mention a few fossil (paleozoic and
mesozoic) forms, which are more or less closely allied to the former.

1. Notomya, McCoy, 1847, (Ann. Mag. Nat. Hist., xx, p. 303). Shell trans-

versally oval, sub-equivalye, inequilateral, solid, slightly gaping at both ends ; hinge

with one strong tooth in the right valve, which appears to correspond to a pit in the

left ; the two muscular impressions are large and deep, a third, small accessory

one is situated above the anterior large one ; pallial sinus very small, or only in-

dicated by a truncation of the pallial line ; ligament strong external.

This appears to be one of the oldest forms of PanopcF-a, first described from the

palaeozoic rocks of N. South Wales. The characters of the genus are not very

clearly defined, but from what is now known of these shells it seems impossible to

class them in any other family. McCoy appears to me to have been perfectly correct

in pointing out the relation of these shells to the IlycB ; and as his characteristic

is far more intelligible than that given by Dana of his Mceonia, I think it

advisable to accept his name. Great confusion exists among the fossils which

have been described from the N. South Wales palaeozoic (carboniferous ?) rocks, and
some of the species, described as Notomya or Mceonia, may just as well belong to

JPachydomus, and vice versa,

Dana described ( ? published) a few months earlier than McCoy, several species

from N. South Wales under the new generic names of Myonia^ Cleohis, and Fyramus.
In his Geology of the Unit. St. Expl. Exp., vol. x, 1849, p. 694, he accepts only one

generic name, McBonia^ and divides this into three sub-genera, Mcsonia, JPyramia^ and

Cleobls, of which the author pronounces the second to be identical with Notomya
of McCoy. This is a delicate way of dealing with generic names of shells!

Neither in the text nor in the atlas does Mr. Dana mention which of the species

belong to each of the three sub-genera ; and from the descriptions and the figures

the reader will find it very difficult to arrive at anything like accuracy of deter-

mination. I have examined several specimens of various species, but I cannot for

instance trace a generic distinction between Facliyd. cuneatus and McEonia axinia

of Dana. Again, such species, as M(E0. valida and M. grandis or M. gigas, the first

of which are strong Crassatella-like, the others thin £[omomya-like shells, very

improbably belong to the same genus (even should it be in the Lamarckian sense),

but more likely to altogether different families.

2. Anthracosia, King, 1856, (non 1844), (Ann. Mag. Nat. Hist., xvii, p. 51).

Shell oval, equivalve, inequilateral, solid ; hinge with one thick, horizontally elongated

tooth in the left valve fitting into a strong excavated tooth of the right valve ; liga-

mental fulcra large, corrugated, and situated just above the hinge and below the

beaks, somewhat extending posteriorly : Type An. Beaniana, (loc. cit., pi. iv,
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figs. 1-4). Prof. King strongly advocates the idea that Anthracosia is a genus of the
JJnionid^^ but there can be little doubt as to its close relation to Notontya, and it

is even very difficult to distinguish between some of the species generically.

The ligamental area of Anthracosia much more recalls that of Fanopwa and Cyrto-

daria, than that of any known TJnionidm\ and as Salter distinctly asserts that it is

a marine or brackish water shell, I think its classification in this place may be the

more correct one. The name Anthracosia has as yet been restricted to palaeozoic

species only.

3. Quenstedtia, Morris and Lycett, 1853, (Moll. Great OoL, pt. II, p. 96).

Shell oblong, equivalve, moderately solid, inequilateral, umbones nearly contiguous,

hinge with a transverse cardinal tooth in the left and a corresponding pit in the

right valve ; ligament external, placed in a long narrow groove, pallial sinus small.

Only a few Jurassic species have as yet been referred to this genus ; its systematic

position is doubtful ; it is allied to the Saxicavibm by its hinge and to the Anatinid^
by the form of its shell, and it may be considered intermediate between Saxicava and

Notomyu in respect of its dentition.

4. Faramya^ Conrad, 1862 (?). Under this name Conrad introduces into the

family Saxicavidje a small shell which he formerly described as Myalina suhovata

from the miocene beds of Virginia (see Proc. Acad. Phil., 1862, p. 572). The
species which has the general form of a Saxicava or of a Trapezium fOypricardia)

is described as possessing a small spoon-shaped, emarginated process in each

valve. It is not stated whether it indicates the presence of a cartilage or not

;

reference is made to the muscular and pallial impressions, but their form is not

described.

5. Saxicava, El. d. Bellv., 1802.* Shell elongated, rugose, posteriorly gaping,

anteriorly nearly perfectly closed, adult specimens have the right valve sometimes

larger than the left ; hinge with one tooth (occasionally two) in each valve, becom-

ing sometimes obsolete in aged specimens, when the shells usually assume a great

thickness ; ligament small, not prominent ; pallial sinus moderate and often indis-

tinct ;—usually burrowing in stones and corals.

The animal has the siphons separated at the end with fringed orifices, but is in

other respects very similar to that of Bocellaria,

With regard to this genus it deserves to be noticed that the hinge-teeth do

not in all cases become obsolete with age, as often stated in the generic character

of this genus ; several of our eastern species (S. similis and others) have them
permanent and perfectly similarly formed to those of Fanopcsa.

* Agassiz and Herrmansen attach to Hiatella of Daudin 1802 as the date of publication, and this would

sufficiently justify the adoption of the name Saxicava in preference to that of Hiatella, simply because the former

name has become generally known and has already been introduced in all the larger conchological works. Chenu (Man.

II, p. 25,) gives the year 1799 as the date of publication of the name Hiatella, but I have not been able to find the

authority for this quotation. Deshayes (Paris foss., 2nd edit., I, p. 167,) gives 1801 as the year in which the name

^*cKi(eZ?« was published, quoting as authority the " r histoire des coquilles" of Bosc, the same as cited by Agassiz

and Herrmansen.
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6. Fanopcea, Menard, 1807.* Shell nearly equivalve, large, oblong; hinge
with one strong tooth in each valye, pallial impression distinct, posteriorly deeply

insinuated, ligament supported by prominent fulcra ;—burrowing in sand.

It is really difficult to point out a prominent distinction between Saxicava and
JPanopcBa, except that the latter generally are less inequilateral shells and of large

size ; and in proportion all the characters of Fanopcjea, as pallial sinus, hinge-teeth,

and the fulcra of the ligament, appear more distinctly marked ; their habitat is also

somewhat different.

H. and A. Adams, in their work on the recent genera of MoUusca, correctly

distinguish between Glycimeris and Fanopcsa, but their application of the names
is based upon an incorrect interpretation and cannot, therefore, be retained. The
name FanopcBa was proposed by Menard for a tertiary species, which he calls

P. Faujasi, but which has been proved to be identical with the recent P. glycimeris

of Born, or P. Aldrovandi, Men., and this species H. and A. Adams refer to

Glycimeris, retaining the name FampcBa for P. norvegica of Spengler. Thus the

name Fanopcea evidently cannot be used for the Norwegian species, but when we
consider that Klein in his admirable "Tentamen" already refers to a Norwegian
species, which is probably the P. norvegica of authors, and, further, that Deshayes
described that species (in the 2nd edit, of the Anim. s. vert.) under the generic

name of Glycimeris, I am not certain whether it were not preferable to retain that

generic name for it instead of creating a new one. For I believe there is sufficient

reason for placing the Norwegian species in a new genus, which connects the true

FanopcBCB with Cyrtodaria, as I shall presently point out.

7. Glycimeris, Klein, 1753, (Tent, meth., p. 170, Fanopcea apud H. and A.

Adams). Shell thick, nearly equilateral, hinge with one tooth in each valve, fitting

into a special cavity in the other valve; pallial line interrupted, moderately

insinuated, posterior muscular impression very elongated.

In conformity with the few distinctions in the animals of Fanopcea and

Glycimeris fGL norvegica), pointed out by H. and A. Adams, those of the shells

are, I think, deserving of a special notice. The shell of GL norvegica is not only

=* To prevent furtlier confusion I adopt here Menard's name Fanopcea. The recent species, which is the type

of the genus - P. Aldrovandi - has been, besides several others, well known to the oldest writers on conchology.

Klein in 1753 was the first who classed several of the species [the Norwegian one being evidently known to him]

under the generic denomination of Glycimeris. Klein gives a figure of one species and quotes next the CJiama

glycimeris of Aldrovandi, but having applied the name CJiama previously to another group of shells, Klein was

perfectly aware that a new generic name was required. Thus as far as the generic name is concerned, it was perfectly in

accordance with our present system of nomenclature. And, what notice did Klein's well selected name Glycimeris

receive from his successors ? Mr. Deshayes (in his 2nd edit, of the Paris fossils, p. 172,) tells us, that Lamarck,
struck with the peculiar characters of Born's Mya glycimeris (==: Chama glycimeris, Aldrov.,) proposed in 1799 a

new genus Glycimeris ! A few years back Lamarck applied the name Glycimeris to a perfectly different shell, which

Daudin called Cyrtodaria. And, again, after a few years, when Menard proposed his name Fanopcea, Lamarck

dropped the name Glycimeris altogether. Whether Lamarck was, or was not, (which latter would be surprising)

acquainted with Klein's " Tentamen meth.," &c., it is clear that he was not the author of the genus Glycimeris, but this

name has been so unjustly treated and differently applied, that I do not for a moment see any benefit to science in intro-

ducing it again in a sense different from that generally adopted ; still when facts are to be given, it is just to former

labourers to give them in full.

X
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distinguished by its marked solid structure and the interrupted pallial line, but
especially by the very elongated and curyed form of the posterior muscular
impression, which in Fanopcea, as here restricted, is always rounded. The pallial
sinus also is in both genera very different; further, we have in the hinge of
FanopcBa in each valve one tooth which fits into a simple emargination of the
inner hinge margin, while in Glycimeris (norvegica) we have a tooth which fits

into a special depression of the frontal area of the hinge. Considering these
characters, which are quite as well expressed in the tertiary form, as they are in the
recent one, I believe there is sufficient reason for a generic distinction.

8. Cyrtodaria, Daudin, 1799. Shell solid, rather compressed, gaping at both
ends, more widely in front, equivalve, inequilateral, the posterior portion being
much shorter than the anterior

; pallial line interrupted and irregular ; sinus very
small; hinge-region thickened, but without teeth; fulcra supporting the ligament
strongly prominent. The surface of the shell is covered with a thick epidermis,
which has quite the character of that of the solemyib^, and forms a passage to
the soLiiNiDM. With this last named family,- at least with several typical genera
belonging to it, as, for instance, Tagelus and others,- Cyrtodaria has in common the
shortness of the posterior region of the shell. The resemblance is still more promi-
nent when we compare with it old specimens of Tagelus or Novaculina, in
which the hinge-teeth have become obsolete, which is by no means unusual. The
internal structure of the shell with its irregular pallial line and the form of the animal
clearly point out the great resemblance of the present genus to the previous one.

There is, as I have already noticed, a gradual change to be observed in the posi-
tion of the beaks in the different genera of this family. In Cyrtodaria they are
situated at about one-third of the total length from the posterior end, in Glycimeris
they are nearly central, in Fanop^a they are placed at about two-thirds of the total
length from the posterior end, and in Saxicava they are almost anterior.—Only one
recent species of Cyrtodaria is known to inhabit the arctic regions. In external
form it undoubtedly closely resembles Solemya, and the latter could be treated of in
this place were the animals not so thoroughly different from each other. The animal
of Solemya is allied to that of Crassatella, and though the two genera are at
present as thoroughly distinct as two shells could possibly be, there are a number
of very old fossil forms, like Orthonota, Leptodomus, SedgiDickia, and others, which
appear to connect both.

List of ceetaceous species.

For reference to the species known from cretaceous rocks see Pictet and Campiche, Pal.
Suisse, 4^« ser., 3"^^ part., p. Ql , &c.

l.—Saxicava antiqua, d^Orb., is only known by a phrase insufficient for the identification of
the species. Dujardin also suggested that a cast of a small species from cretaceous beds of the
Touraine may belong to a 8axicava,

%,—S. Carolina, n. sp., occurs in our South Indian cretaceous deposits.
PANOPJEA.

Pictet and Campiche state (loc. cit, p. 46,) that all the species referred to Agassiz^s
Mj/opsis, which Terquem has shown to be in part the same as Plemomya, differ from this genus by
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showing tlie impressions of the teeth of Panopma, and therefore belong to the last genus and not
to Fleurom.ya. Our materials are not sufficient to allow of our inquiring into this statement^ but it

seems quite certain that in many of the cretaceous Panopce^ the shell is much thinner than
in any recent species of that genus^ and the strong fulcra supporting the ligament are sometimes

perfectly wanting. I am rather confident that among these cretaceous Fanopcece there are many
Homomym, FleuromycB, and even Poromyce. To quote only one instance : I certainly do not know
where such a finely striated and punctated surface is to be observed on a recent Panopcea as is to be
seen on Panop, neocomiensis and some other species. Besides this several lower cretaceous species

are so very similar to each other^ that one would be inchned^ from the existing descriptions and
figures, to reduce them to at least one-half the present number. Most of them have been examined
by Pictet himself, but apparently not with much success; the examination of the originals is in this

case indispensable and certainly very desirable, for to settle these generic diff'erences would be a great
gain to conchology; it would also extremely facilitate the determination of our mesozoic Myacea,

3-21.— (Neocomien species); P. Neocomiensis, Leym., arcuata, Ag., Robinaldina, d^Orb.,
Alhertina, d^Orb., {^Qrh^^^^cylindrica, P. and C), accuUisiodorensis, Cott., rostrata, Math.
(==:arcuata, d'Orb.), lateralis, Ag., irregularis, d'Orb., Cottaldiana and Carteroni, d'Orb., lata,

aitenuata and curta, Kg., cylindrica, P. and C, Bupiniana, d'Orb., Voltzii, Urgomnsis, Massiliensis

{^(^^=attenuata), cuneata (?:=^lata),

22-27.—Eichwald (Leth. Eoss., livr. XI, p. 777, &c.,) quotes from the Neocomien (Jurassic in

part) P. peregrina, d^Orb., Keyserlingi, d'Orb., horealis and antiqua, Eich., qualeneana and
Lepec'heniana,^'Ox\i, The same author also quotes neocomiensis {=Orbignyana, Rouillier), /^^«,

Prevostii, acutisulcata, lateralis and carteroni, the last from cenomanien beds and the preceding

simply from a ^ cretaceous marl."*

28-31.— (Aptien species) ; P. Prevostii, Desh., d'Orb., (non plicata. Sow.), P. nana, fallax and
Aptiensis, Coquand (Etage Apt. de V Espagne, 1865, pp. 89-90, &c.). The last two species may be

Poromym. Coquand also quotes plicata, %o^,, from Spain, and identifies ^om^^' ^ plicata ^'\i\i

Leymerie's neocomiensis, which I do not think at all correct, that species being possibly the same as

Brongniart-'s gurgitis and most likely a Pleuromya.

32-40.— (Gault species) ; P. Romeri, (^ein., acutisulcata, J) Q^h., plicata. Sow., (is more inflated

than diOYhignys plicata, which also has the anterior side a little longer, in which respect it resem-

bles acutisulcata, of which Piet. and Camp, suggest it may be only a variety), Arduennensis,

Constanta (? Pleuromya) ^VL^incEqualis, d'Orb., 8auhadiana,V. ^-^^ R, ( ? Poromya) , 2.Ti^Ehodani,

Pict. and Eoux (Foss. gres. vert., p. 400, omitted in the Prodrome and consequently also in Pictet
and Camp. ^s list).

41-54.—(Middle and upp. cretaceous species); P. mandibula (=Beaumontii,'MviXi^i.=Iugleri,

Romer; I think Geinitz is correct in identifying these)
;
gurgitis, Brong. [this is said by Pictet

and Campiche to have been based upon a species from Perte-du- Rhone, and may prove to be the

same as neocomiensis; Brongniart's figure certainly does not represent a shell which could possibly be

neocomiensis, though he may have applied the name to such a form. Eomer's P. plicata is similar

in form to Brongniart's gurgitis, but is less high posteriorly and the surface is punctated; it more
likely belongs to Pleuromya. D'Orbigny's and Eeuss' P. gurgitis is to all appearance the same as

Goldfuss'i?^it?«2^^, and most likely will have to receive a new name]. P. laviuscula Siudi ovalis,

^ow. ^"^.j suhstriata, ^'Oich.,{^ Pleuromya! ); Asteriana, d'Ovh. (sl Poromya ! ); elatior, regularis

2ind Normaniana, d'Orb,, cretacea, Math., elongata, E6m. (non i^^^z^. \^? PanopcBa'\ elongata, Miinst.

from the oolite) ; Ewaldi, Eeuss, (is very like Matheron's cretacea)-, sinuata, Eeuss; Goldfussi,

d'Orb. ; this last name was suggested for the species described by Goldfuss as gurgitis, (Brong.)

and which appears to be identical with Nelson's species of the same name; both are a good deal like

plicata, Sow.
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55-56.-—P. acuminata ( ? Homomya) and P. ^^w^^m are described by Sehafhseutl from the

same beds in which cretaceous fossils according to him also occur, but the exact position of the fossil

is unknown (see Siid-Bayern^s Leth. Geog"., 1863, p. 174).

57-58.—P. rustica MAfrequens, Zittel, are from the Alpine Gosau formation (Denksch. Akad.,

Wien, 1865, XXIY, pt. II, p. 110, &c.). The first in form somewhat resembles Sowerby's
laviuscula, the second may be, as already stated, a Toromya,

Eichwald (Leth. Eoss., XI, 1867, p. 781, &c.,) also mentions from the cretaceous beds

of Russia P. regularis and sU'iata (==suistriata)

.

59.—Bosquet (Staring's bod. v. Nederland, II. deel,) quotes, besides P. Goldfussi and

UsmarJci, a P. Santi-Petri ; 1 am not acquainted with that species.

60-67.—Meek (Smith. Mis. Coll., No. 177,) quotes from North America P. decisa, Newhenyi,

occidentalism suhplicataj suhparallela, texana^ Tuomeyi ? Facliymya attstenensis, which is more probably

a species of the Myiid^j (see p. Q1), and Pan. concentrica, Gabb., from the Californian cretaceous

deposits ; this last is, however, subsequently (Pal. Calif. II) referred by its author to Homomya.
P. decisa of Conrad has been referred by Gabb to Gyrtodaria {= Glycimeris), hut \mle^^

Conrad^'s figure and description is very incorrect the species cannot belong to that genus.

68.—Conrad describes (in Offic. Eep. of Lynch's expedition to Palestine) P, pectorosa diwdi

orientalis, which I only know by name and cannot say whether the second one is considered identical

with the Indian species.

69.—P. orientalis, Forbes, is the only species which occurs in Southern India.

70.—P. Nagorzanyensis, Favre, (Desc. Moll. foss. de Lemberg, 1869, p. 104, pi. xi, fig. 9), is

from the upper cretaceous beds of Galicia.

SAXICAVA, FL d. Bell, 1822, (see p. 84).

\/ 1. Saxicava tenella, Stoliczka, PI. XVI, Eigs. 20-24.

Sax. testa transversaliter elongate-ovata, incequilaterali, pertenui, umbonibus
minutis sub-anticis, in superficie striis minutis mcrementi instructa ; valvtilis sub-

incequalibus, moderate tumidis, dextra paulo majori; cardo in valvula dextra

dentibus diiobus quorum superior minutus, in vaL sinistra dente unico insti^uctus,

nymphis parvulis.

Height of shell : its length ... ... ... ... 0"58

Thickness „ : „ ... ... ... .., 0-22

The shell of this species is remarkably thin, sometimes almost hyaline, very

jfinely concentrically striated ; the beaks are prominent and situated at nearly one-

third of the total length from the anterior margin ; the right valve is a little larger

than the left, as, for instance, in adult specimens of the recent S. similis, Desh.

;

the hinge in the right valve has two teeth, one stronger below and a little in front of

the beak, and one smaller above and anterior to it, the latter being, strictly speaking,

only a slight projection of the shell margin ; the left valve has one small tooth

below the beak ; the nymphse are small, but more distinct in the left than in the

right valve.

Locality.—North of Odium, not uncommon in a dark brown somewhat sandy

limestone.

formation,—Ootatoor group.
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PANOP^A, Menard, 1807 (seep. 85).

\y^ 1. Panopj]]A omentalis, Forbes, PL II, Figs. 1-4.

1846. 'Panojpcea orientalis, Forbes, Trans., Geol. Soc, Lond., vii, p. 139, &G.~idem auctorum
;

(nomeii

P. orientalis, Con., (Off. Eep. in Lyncli's Exped., Palest., dubiosum).

P. testa ovato-elGngata, valde incBquilaterali, parte antica multo breviori, sulco

lato sed hand profundo ab aplcibus ad marginem inferiorem subrecte decurrente

separata, lateribus anterioribus rapide declivis, infra Mantibus ; parte postica

gradatim plus minusve attennata^ ad terminationem rotundata ac late hiante

;

superficie striis minutissimis ac sulcis costulisque angnstis, imprimis prope apices

distinctis notata.

Greatest height of shell : its length ... ... .,, 0-64

Thickness „ : „ ... ... ... 048

The form of the shell of this species is very characteristic, but as reo'ards

the posterior attenuation somewhat variable; the anterior part of the shell is

truncated in front and separated from the posterior by a broad, though shallow,

furrow extending from the beaks to the antero-inferior margin. The middle portion

of the lower edge is convex ; the concentric sulcations are as usually most distinct

near the beaks ; the fulcra are long, thickened, but not very prominent. The right

valve has an erect tooth in front of a pit to which the tooth of the left valve

corresponds.

Localities,—Anapaudy, Koloture, Serdamungalum, North of Alundanapooram,

&c., and south of Arrialoor ; mostly in bluish, brownish, and whitish sandstones.

Formations.—Trichinopoly and Arrialoor groups ; very common in the former,

rare in the latter.

VII. Family,—GLA UCONOMYIDJE.

The animals of the species belonging to this family are, in external appearance,

very similar to those of the myin^ on the one side and the anatininje on the

other ; they have the mantle margins united, open anteriorly for the protrusion of

only a small, more or less elongated foot ; the gills are double, rounded, about

half the length of the body, and one-third longer than the palpi, which are broadly

falciform. The gills are not prolonged into the siphons* which are united up to

the end, with the orifice free and fringed ; they are enveloped in an extension of a

more or less thickened or coriaceous epidermis which covers the shell, similarly as

in Mya or Anatina, At the base of the siphons there is a very small opening in

the mantle through which a portion of the water which enters the body is at

intervals ejected with force, while the current in the in-and ex-haling siphons is a

more regular and continuous one. A similar opening below the siphons is also

found in NovacuUna (and several other Solenid^), serving the same purpose.

* In Glauconomya cerea, which is found along our sea coast, Mr. W. T. Blanford tells me the siphons are rather

thin and of nearly double the length of the body. This coincides with an observation I lately made on a species

occurring on the sandy beach at Arracan.
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The shells are inform intermediate between the Saxicavid^ and the Solunid^;
they are elongated, inequilateral, occasionally slightly nacreous inside, with the
pallial impression sometimes partially interrupted, or undulating, and with the
pallial sinus deep. The hinge has numerous teeth in each valve ; there is a very thin
cartilage substance present, situated above the posterior laminar teeth, and besides

a strong ligament externally above it, partially covering the same and somewhat
internally attached behind it posteriorly. H. and A. Adams place this family in

the TUNERA CUA next to the Fetricolid^, which can scarcely be admitted as

correct. The animals of both Glauconomya and Tanysiphon which I have examined
are, as I stated, externally much like those of Mya or Anatina, while in the

Petricolid^ we find two short sub-equal siphons separated for the greater part of

their length, and not covered with the epidermis of the shell, which in the

Glauconomyidm forms a regular tube over the siphons. These are, however, fully

retractile within the shell, as we find them in the Solbnidm, Mactbidm, and some
species of the Anatinid^, while in other allied forms, like Anatina or Cyrtodaria,

the siphons are not perfectly retractile.

The only resemblance existing between the Glavconomyibm and Fetricolibm
lies in the dentition of the hinge, not in the structure of the shells, which are

thin and somewhat pearly in the former, thick and solid in the latter. The anterior

hinge-teeth are in both no doubt similar, but they do not, on the other hand, difi'er

essentially from the hinge-teeth of Novaculina. In the Fetricolid^ the single one

or two posterior teeth fit closely beside each other, exactly as do the anteriors when
the valves are closed ; but in the Glauconomyid^, the posterior teeth are bifid, their

smaller portions fitting one above the other, and the hinder larger portions possess

flat surfaces for the attachment of a thin white cartilage. This last is very distinct

in Tanysiphon, in which the ligament is small, but in Glauconomya, in which the

cartilage becomes sometimes quite obsolete, the ligament predominates. For this

reason I do not wish to lay too much stress upon the presence or want of a cartilage.

The greatest resemblance which I can find, as regards the structure and general

character of the shell of Glauconomya, is that with Standella (of the lvtrariin^) ;

the cartilage processes are, of course, very different, but there actually is a perfect

analogy between both in their position with reference to the external ligament.

In habitat the GLAUCONOMYiDA^ixio^ilj resemble the Solenid^ ; both burrow

in sand and mud, and most of the species live in brackish water ; they appear to be

confined to the waters of the Eastern, especially the Indian seas. I have observed

several species of Glauconomya burrowed in sand between tide-marks ; they seemed

to prefer particularly those localities where a small stream of fresh water enters

upon the beach. Thus comparing all these characters of the shells and the

animals, I do not think they are in favour of the classification of the Glauconomyidm

in the VBNERA CJEA, but that they clearly indicate a position near the Saxicavid^,

forming in many respects a transition from these to the SolenijdjE,

There are at present only two genera, Glauconomya and Tanysipho^i, sufficiently

well known to be placed in this family, but it appears to me probable that this
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small number will have to be considerably enlarged when the animals of some
other genera have been examined.

I would here particularly draw attention to the genus dementia, Gray, 1840,
(see H. and A. Adams' Genera, ii, p. 433). The shells in general character and
in the dentition of the hinge very much resemble some Glauconomycs, and there
appears to be a kind of a wdiite cartilage mass situated in a deep open groove
behind the beaks, covered up by the ligament which extends backwards. The
pallial sinus of dementia is quite similar to that of Dosinia, and accordino^ to the

statement of II. and A. Adams the animals of both would also seem to be similar

;

the genus must, therefore, be for the present retained in the sub-family dosiniinje,

I am sorry to say that I have not yet had an opportunity of observing the animals of

dementia, but the character of the shell with its pale olivaceous epidermis is cer-

tainly nothing like what w^e are accustomed to see among dosiniinje {vide postea).

I do not know the typical species of Naranio, Gray, but from the description

of the species N. rubiginosa (Proc. Zool. Soc, 1863, p. 425, pi. 37, fig. 17), it

would appear that the genus is closely allied to dementia; H. and A. Adams
{'' Genera") consider, however, Naranio as identical with dwristodon. And lastly,

I may mention here the genus Blainvillia of Hupe, of which I already spoke in

the Mactmibjs (see p. 54).

1. Glaucoiiomya, Bronn, 1838, (Glauconome, Gray, non idem, Goldfuss,
Defrance, &c.). Shell subtruncate or somewhat attenuated behind, slightly

inequivalve and inequilateral; hinge composed of three oblique teeth in each

valve, those of the right generally larger than those of the left, the last bifid tooth

is more oblique than the others. Margin behind the beak thickened, adapted for

the support of a long external ligament, the posterior end of wdiich is attached

internally at the end of the nymphae
; pallial sinus narrow and long, but generally

not extending as far as the beaks ; surface of shell covered with a green imbricated

epidermis.

There are about 18 recent species known of this genus, all estuary or littoral.

2. Tanysiphon, Benson, 1858. Shell small, oval, subtruncate behind, covered,

like that of Glauconomya, with a dull greenish epidermis
; pallial sinus broad and

extending as far as, and sometimes beyond, the region of the umbones ; hinge with

three teeth in each valve, almost perpendicular, the anterior two in the left valve

smaller, the last being in both the largest, short, and broad, more resembling a

cartilage process of the Myiidm than a simple tooth ; ligament external very short,

its posterior end attached internally behind the cartilage. The external form of

Tanysiphon is the same as that of Glanconomya, but the hinge differs in the direc-

tion of the teeth and the form of the cartilage processes, &c., &c.

There is as yet only a single species, T, rivalis, Benson, known, wdiich was

found near Calcutta in a canal (Tolly's-nuUah) subject to the influence of tide, the

water being generally a little brackish. The species is common here; but very

rarely occurs in other places of the Sandarbans. I met wdth another species on

the Arracan coast and found also some imperfect valves at Penang.
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There are no fossil species known of either of the two genera, but among the

various forms of the Jurassic Myce there are several which externally, greatlv

resemble Glauconomyce ; the knowledge of the hinge-teeth is essential for their

correct generic determination, the external shape of the shells being in such

cases entirely unreliable.

VIII. Family—SOLJENIDJE.

The animals included in the present family are distinguished by their great

length in proportion to their height. The mantle is united, except in front and
behind, for the respective passages of the foot and the siphons. On account of this

great length and cylindrical form of the body the Solenid^ are usually classified

next to the Frolabid^, although on closer inspection the relations are by no means
so clearly understood. In the Frolabi-dm we have always a small pointed foot,

and the posterior part of the body in which lie the gills greatly elongated, none of

which are found in the Soljenid^. With regard to the last organ, the gills as well

as respecting the habits of the animals,— (and the same applies to the form and
character of the shell, as already noticed)—their closest allies unquestionably

appear to be the Glauconoiiyijdm and Saxicavid^. On the other hand, the

SoLENiDM, all have a long, very strong foot, which often occupies half the length,

or more, of the entire body ; the siphons become sometimes perfectly divided from

their bases to their terminations, as, for instance, in Novaculina, and thus very

much recall some of the elongated forms of the Tellinid^. In fact some of the

species of Solecurtus and Siliqua indicate through the form of their shell and its

dentition on the hinge a direct passage from the present to the next family.

Eor these reasons I prefer rather to follow in the present arrangement of the

SoLENiBJE the one adopted by Forbes and Hani ey in their admirable ''History

of British MoUusca," than that of more recent writers.

The foot of the Solenid^ consists of a strong muscular tissue, and is, ac-

cording to the observations of Clark, provided in almost its entire length with an

aquiferous canal. "When protruded out of the shell it is clavate in front, but

when employed in burrowing its termination can extend into a lingui-form point,

which by being twisted from one side to the other forms hollows in sand, in which

the animal can burrow with the greatest rapidity. Deshayes has observed that

the animal possesses besides the power of progressive motion. It fills its body with

water, and by ejecting the same forcibly through the siphons darts from one place to

the other, till it can find a convenient one to burrow in. I have had opportunity of

observing this kind of motion repeatedly in Fharella^ Novaculina, and others, but the

greater part of the water was during this kind of progressive motion ejected through

the opening below the siphons, rather than through the exhaling siphon itself. The

mouth is surrounded as usual by triangular palpi, generally of no considerable size.

The siphons are either united nearly the whole of their length, as in the soLENiNjEy

or more or less separated, as in the trarellinm. The other characters of the animals
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and shells of these two sub-families are, Iiowever^ so perfectly similar, that a separa-

tion into two families, as proposed by some authors, would seem unnatural. Por
instance, the shells of some of the species of Fharella and Novaculina are so closely

allied, that it is very difficult to distinguish them generically, even as regards the

dentition of the hinge, but in Fharella the siphons are united nearly up to the end,

as in Solen proper, while in Novaculina they are separated for their entire length

in a way only to be found in species of Tellina or ScroUcularia. The length

of the siphons varies in different species of the same genus ; so, for instance, they

are in Nov. gangetica, usually three times as long as the shell, while in another

closely allied species from the neighbourhood of Calcutta, I never observed the siphons

longer than about equal to half the length of the shell. In living animals there

is a constant current- of water observable, entering the lower siphon and exuding

from the upper one. The anus terminates in the upper siphon. From time to

time the animal of Novae, gangetica is seen to close both the ends of the siphons

and then eject a large quantity of water from the opening just behind the base

of the foot. Whether the water previously enters at the same place, or whether

it is merely a surplus of that entering through the inhalant siphon, I have not

as yet been able to ascertain.

The shell of all Solunid^ is covered with an epidermis, which encloses both

the valves, being open only in front and behind ; it, however, only partially extends

beyond the posterior end over the siphons. The valves are long, and, as a rule,

quite equal ; the hinge-teeth small, and often thin and laminar, sometimes obsolete,

as in the SaxicavidjE ; the ligament external, immediately behind the beaks

supported by slightly prominent fulcra ; no cartilage is present, but the ligament

is often spongy and soft internally.

The habits of the so-called razor-fish are too well known to need any further

notice ; they possess a world-wide distribution, and live usually in mud or sand

between the tide-water marks. A large number are found in tropical and sub-

tropical countries in tidal rivers, and some can live for a time even in fresh water,

though they soon degenerate in it. Some of the best accounts about this family

may be read in Forbes and Hanley's works and other treatises; very valuable

information on this subject is also contained in Deshayes' last edition of the

Paris Fossils.

Geologically, the Soljenid^ belong to the oldest families of Felecypoda ; they

are represented in palaeozoic rocks, though sparingly. Their number and variety

increases very gradually through the succeeding formations, and they have their

maximum of development during the present epoch.

H. and A. Adams, and others, distinguish two sub-families, which are

indicated, though by no means very clearly defined, by some differences in the

organisation of the animals. They are not accepted by Conrad in his most recent

catalogue of the Soljenidje, published in Amer. Journ. of Conch., 1867, vol. Ill,

pt. 3, Appendix p. 22, etc. The author quotes 126 recent species belonging to

the family.
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a. Suh-famil2/,^S0LENINJE,

Shell very long, with the beaks at, or near, the anterior end, gaping at

both ends ; hinge with few teeth ; ligament long, external on a thickened fulcrum,

pallial line truncate, at first prolonged from the posterior muscular impression

posteriorly in the direction of the longer diameter of the shell, and then moder-

ately but broadly insinuated at the end. Siphons of the animals short, united

or separated only at their terminations.

1. Solen, Linn., 1757. Shell straight, or nearly so, sub-cylindrical ; beaks

anterior, terminal or sub-terminal ; hinge with one tooth in each valve ; anterior

muscular impression long, beginning below the beaks and extending parallel to

the length of the shell ; pallial impression anteriorly with an oblique projection.

Several old authors, like Argenville, Klein, and others, used the name
Solen correctly, but not in the pure generic sense, having generally added some
other appellative to it.; thus Klein writes Solen Uvalvis. Of all the numerous
species placed by Linne in the genus Solen, the name was reserved only for

S. vagina, which is the type.

True species of Solen seem to occur already in palaeozoic rocks, but none of the

species, as, for instance, Solen costaius, Sandberger, and others have yet been found

perfectly well preserved.

la. Solena, Browne, 1756. fSypogella, Gray, '^ Fleetosolen, Conrad, 1866).

This name is used sub-generically for the designation of a section of Solen, (ohliquus,

vaginatus, &c.,) which have the beaks sub-anterior, and the anterior muscular

impression rounded.

The distinction can hardly be considered as of much importance, inasmuch

as there are true Solens, which also have the anterior end somewhat produced.

Deshayes' figures represent several such species from the eocene of the Paris basin

(Paris Eossils, II ed., vol. I, pi. VII,) which, as far as form is concerned, belong to

Solena, but they all seem to possess the anterior muscular scar, elongated, hori-

zontal, as in typical recent species of Solen,

lb, Flectosolen. Conrad (Am. Journ. Conch., II, 1866, p. 103,) proposes this

name to include a certain number of eocene species (like S. gracilis, Sow., SoL

angustus, Des.), which he says are either straight or slightly curved ; the beaks are

nearly terminal, and an anterior furrow extends direct or oblique from them to the

lower margin, with a corresponding ridge within. This anterior ridge or rather in-

ternal depression corresponds to the sharpened edge of the foot when this is contracted

and then assumes a clavate shape ; it is the same as in typical Solen. The genus* seems

to me to have been proposed merely with the object of suiting Mr. Conrad's idea,

that every period which geologists call a formation was peopled by a distinct fauna.

2. Ensis, Schuhm., 1817. Shell slightly curved, beaks sub-terminal, hinge

with one tooth in the right and two teethf in the left valve, and a short ridge

* Mr. Conrad appears to liave since abandoned the name Flectosolen, having found it to be based on untenable

characters (see Pal., Calif., II, p. 176).

t H. and A. Adams, Gen., II, p. 342, state that the hinge is composed of two teeth in one, and three in the other

Talve : this must be a typographical error, as their figure evidently shows the contrary.
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running posteriorly; anterior muscular impression very elongated, running from
the beaks posteriorly in an oblique direction, pallial line anteriorly truncate.

The forms of Ensis are not as yet known from mesozoic formations.

3. Solenopsis, M'Coy, 18M, (Garb. Foss. of Ireland, ed. 1862, p. 47). Shell

like Solen, but somewhat thicker anteriorly and with inflated beaks
; posterior end

trancate. This genus has been proposed for the reception of some palaeozoic species,

formerly described as Solen, like S. pelagicus and vetustus of Goldfuss, S. siliquoides,

Kon., and^thers. The general form of these shells is very much like that of

elongated species of Sphenia; the hinge-teeth, if any, are not as yet known, and
it is therefore, strictly speaking, impossible to classify the genus correctly

;

d'Orbigny identifies it with Lyonsia,

4. Solenaria, Stoliczka, 1870. Shell thin, narrow, long and straight, like a
Solen, internally with two radiating diverging ribs, originating at the beaks and
proceeding towards the ventral edge. I propose this genus for Leguminaria affinis,

Eichwald (Leth. Eoss., XI, 1867, p. 788, pi. xxvi, fig. 12,) from the Turonien
beds of Eussia. The hinge is as yet not known, but the general form of the shell

entirely agrees with Solen,

5. CiiUellus, Schuhmacher, 1817. Shell compressed, ovate, slightly curved,

gaping at both ends ; anterior muscular impression rounded, posterior angular,

pallial sinus small; hinge, according to Deshayes (Paris Eossils, II edit., 1864,

p. 155,) with two teeth in the right, and one or two in the left valve. Schuhmacher
and subsequent authors indicate three teeth in the right valve, but Deshayes says

that he never found more than two. Possibly one is very small and occasionally

obsolete, but if it actually ever exists the genus stands very close to JEnsis, difi'er-

ing from it by the form of the anterior adductor muscle, the greater height of the

shell in proportion to its length and the short rib below the beaks. There are no
species known to occur in rocks older than the eocene with reliable certainty.

5a. Unsiculus, H. and A. Adams, 1860, (Proc. Zool. Soc, p. 369), has been

proposed for the old Solen CiiUellus, Lin., differing from the other species of

CuUelhis by its more elongated, curved, and parallel form, and the short oblique

ribs below the umbones.

6. Siliqua, Miihlfeld, 1811. Shell compressed, straight, or slightly curved,

thin, covered with a polished epidermis ; beaks supported by an oblique strong

rib, right valve with two, left with three teeth in the hinge; in the former they are

usually distant, and occasionally there appears a third one between both; pallial

sinus broad and deep.

Types of shells very similar to the recent Siliquce already occur in palaeozoic

rocks, but as their hinge-teeth and pallial sinus are not known, it is impossible to

distinguish them from Solemyce. Somewhat better characterized are the forms of

Siliqua in Jurassic and cretaceous deposits, and their number gradually increases up

to the present date.
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b. Suh-famili/,~FHARELLINJ^.

The animals of this sub-division have the siphons generally separated, some-
times of very great length, the foot is clavate ; the shells are thin, more or less

ovate, and the hinge provided with numerous long teeth, which, however, often
become obsolete with age. The genera here included are more numerous than
those in the previous sub-fami]y ; they are, as already stated, mostly brackish water
forms.

7. Ceratisolen, Eorbes, 1848, fPharus apud H. and A. Adams, Gen., II, p. 343 ;

Folia, d'Orb). Valves thin, hinge with a radiating rib below; in the right valve

with three teeth, the posterior very small, the central broadly bifurcate ; in the left

valve with two distant teeth, the smaller one near the ligament.

It is, I believe, quite correct, that the name JPharus be replaced by another
one, inasmuch as the former has been already used in another branch of descriptive

Natural History. Homes in his admirable work on the Bivalves of the Vienna
basin introduces d'Orbigny's name PoZm, but this name is no doubt also obiec-

tionable, not only because it is very easily mistaken for Follia, Gray, (a genus of

the MuRiciJD^?), but Gray himself occasionally writes the Gastropod name also

Folia, (see index to vol. IV of Mrs. Gray's figures of Mollusca, p. 216). There
are only two recent species known, C.legumen^Jjinn., n^nA. (7. scalprum, Gould, of

which the former also occurs in miocene deposits at several localities in Central and
Southern Europe.

8. Fharella, Gray, 1854. Hinge with two teeth in the right and three in the

left valve, the middle one in the latter bifid, all very thin, laterally compressed and
close together ; posterior muscular impression more or less elongated, placed nearly
horizontally close to the upper edge, pallia! sinus small.

Conrad in his above quoted catalogue refers four recent species to this genus.

There were lately several fossil species also described, but the dentition of the

hinges has not been pointed out. The hinge-teeth are indeed so very thin and
fragile, that it is difficult to observe them even in recent shells, unless they have
been taken alive. I shall subsequently mention the cretaceous species referable

to this genus.

9. Legumen, Conrad, 1858, (Jour. Acad. Nat. Sc, Phil., 2nd ser., vol. Ill,

p. 325). Valve very inequilateral; hinge with two very slender teeth in the right

valve under the beak and one posterior very oblique prominent lamelliform tooth.

This genus was proposed for a cretaceous species ; the form of the teeth and their

position agrees with Novaciilina, but the posterior tooth is not lamelliform in this

genus. A character of further importance is stated to be the shortness of the

posterior part of the shell, which I have not seen in any of the European or Indian

cretaceous species ; it does, however, occur in some of the recent American species

of Tagelus, from whiuh Legumen would differ by its dentition, but externally it

would seem impossible to distinguish between both of them.

10. Leptosolen, Conrad, 1867, (Am. Journ. Conch., iii, p. 15). "Elongated,

thin in substance, straight, with the dorsal and ventral margins parallel
; plicated
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anteriorly, open at both ends ; beaks not nearly terminal; hinge of the right valve
with one direct tooth, convex anteriorly, truncated behind ; an internal rounded
direct rib commences under the cardinal margin, gradually becomes less prominent
and disappears towards the ventral margin." This genus was proposed for the
cretaceous Siliqua bipUcata, Con. If the existence of a single tooth in the ris-ht

valve can be considered as a permanent distinctive character, the separation from
Siliqua would have good grounds. The tooth is said to be broadest at the hinge
plate, and tapers to a very acute edge, which is expanded in the direction of the
shell's diameter, (Am. Journ. Conch., iii, p. 188). This peculiarity in the form of
the principal or cardinal tooth is often seen in species of Tagelus, Externally the
type species resembles the recent Fharella Javanica.

11. Mesopleiira, Con., 1867. Conrad in his catalogue of the Solenid^ (Am.
Journ. Conch., vol. iii, pt. 3, 1867), places under this newly suggested name
Solen Udentatus, Spengler, Sol. javanicus, Lam., and Cult, suhteres, Conrad.
The last is left doubtful, but from the figure given of it in vol. vii of the Journal
Acad. N. Sc, Phil., (pi. 17, fig. 10), its dentition would appear very similar to that

of Solecurtus, The description of the dentition of Sol. javaniciis given by Lamarck
agrees with that of a Pharella. I possess a species from the Sundarbans, south-

east of Calcutta, which is very much like Sol. javanicus, and most probably iden-

tical with it; I found the same also very plentifully about JPenang in brackish

water. This species is, however, in its dentition, pallial sinus, &c., a true JPharella.

The third species, S. bidentatus, I am unable to make out satisfactorily from Chem-
nitz' figure in the new edition of his work. If it be, however, identical with

Say's Solen centralis, described in Journal Ac. Nat. Sc, Phil., vol. ii, p. 316, and

if this species is to be considered as the type of this genus, proposed under the

name of Mesopleura, it will only differ from Solecurtus by a short internal rib ^

issuing below the beaks, proceeding obliquely and posteriorly towards the ventral

edge. It would thus form a connecting link between Ceratisolen and Solecurtus,

though very closely allied to the latter.

^^\y^ 12. Solecurtus, m^iuY., 1825, (Fsammosolen, Risso, 1826; Macha, Oken,
1835, not 1815). Shell transversally elongated, the beaks are generally sub-central,

the ligamental fulcrum is large, anterior muscular impression elongated, pear-

shaped, posterior sub-quadrangular or roundish, pallial sinus deep, hinge with two

approximate teeth in the right valve, and two somewhat more distant in the left

;

of the latter the posterior one at the beginning of the fulcrum is sometimes

obsolete.

Eorms which in their external appearance fully agree with recent species of

Solecurtus are abundantly known from the palaeozoic rocks, but they only become

sufficiently recognized from the Jurassic epoch upwards. Several of the upper ter-

tiary species, like S. strigilatus, &c., are the same as the recent ones.

13. Azor, Gray, 1847, has been suggested for the recent Sol. coarctatus on

account of its smooth epidermis. The distinction is scarcely more than a sub-generic

one. But if all the forms possess the above character and have two teeth in the

2a
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right and only one in the left valve, they could form the basis of a generic distinc-

tion. Dunker (Proc. Zool. Soc, 1861, p. 425,) describes several new species of

14. CleidopJiorm, Hall, 1850, (Pal. New York, ii, p. 300), has been proposed
for a palaeozoic form, which in external character resembles Solectirtus and Azov,
but nothing is known of the hinge.

15. Tagelm, Gray, 1847, fSiliquaria, Schuhmacher, 1817, non Siliquarius,

alias Siliqtmria, Montf., 1810). Shell, like Solecurtus, elongated, with the beaks
nearly central, directed backwards, pallial sinus very deep, reaching anteriorly usually
beyond the beaks ; two teeth in the right and two in the left valve, the posterior one
in the latter often obsolete, fulcrum supporting a long and strong ligament;
surface covered with a concentrically striated, often rough olivaceous epidermis.

These shells chiefly inhabit the mouths of rivers of the new world ; they have
the general character of brackish shells. The animals, so far as they have been
examined, have long cylindrical siphons united at the base.

16. Novaculina, Benson, 1830. Shell transversally elongated, covered with a
striated, more or less rough epidermis, beaks sub-anterior, regularly incurved, hinge in

the left valve with three diverging teeth, the middle of which is the smallest ; in the
right with two teeth, the anterior usually obsoletely bifid, the posterior very oblique

;

pallial sinus deep, but not extending anteriorly beyond the region of the beaks;
ligament strong, fulcrum not prominent and rather short. The Novaculince inhabit

tidal rivers of the eastern hemisphere ; they are the representants of the American
Tagelus, but appear to be quite distinct. The siphons of the animal are very long,

cylindrical, and separated from the base, the foot is, however, club-shaped.

Rafinesque appears to have applied to a worn specimen of a Novaoulina the

generic name Loncosilla. He states that the hinge has "no teeth as in Anodonta,
but a hinge with a marginal nerve, or fold anteriorly, distinct from the margin
and a little oblique behind," (see complete writings of C. S. Eafinesque on rec.

and foss. Conchology, by Binney and Tryon, 1864, p. 84). The hinge-teeth of

Novaoulina, like those of Fharella, are very easily broken away, and there is often

no trace of them perceptible in apparently perfectly well preserved specimens.

Novaculina has a distinct margin at the hinge and a slight groove extending ante-

riorly; it appears therefore very probable ihn.i'RdifLiiQ^quQ'^ Loncosilla solenoides

was an old worn specimen of Novaculina gangetica.

Two such genera, as Novaculina and Tagelus, form, not only in the arrange-
ment of the diverging hinge-teeth, but also through the deep pallial sinus, the long
and divided siphons of the animals, and their mode of living, a distinct passage to

Sanguinolaria, Soletellina, and other typical genera of the next family.

I Species of Solenidje from cretaceous rocks.

Eeg-arding the correct generic determination of most of the cretaceous species, only a few
suggestions can be made. (See Pictet and Campiche, Pal. Suisse, 4^^ ge^.^ 1864, p. 29, etc.).

l.—Solen Bupinianus, d'Orb., known only by a fragment perfectly insufficient for deter-

mination.
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2.— /S. Carentonensis, Coq., is not sufficiently characterized, but judging from the short des-
cription given of it, it is likely to be a small, compressed specimen of a Siliqua or of a Pharella.

3.—/^. ? davcEformis, Giimbel; the description is quite insufficient on which to form an opinion
as to the true characters of the shell.

^

4^.—Soke. Bohinaldifius, d^Orb.; the form of the shell and that of the muscular impression
entirely agree with those of a Tagelus.

^.^Solec, Warhurtoni, Forb., has entirely the form of a Ceratisolen. The radiating striae, how-
ever, recall the ornamentation of some of the species of Tellinidm, and I do not know any species

of recent Solenidje in which they occur.

Q^Solec. Besori, Pict. and Henev.; only known by a half of the right valve, the beaks
appear to be incurved toward the ligament, as in Tagelus,

1,—Solec, (Bqualis, d'Orb., resembles somewhat a Tharella, but it may equally probably be a

species of the Tellinidm, Heuss (Bohm. Kreid. II, p. 16, pi. xxxvi, %. 6,) describes from Bohemia
a similar species which he identifies with d'Orbigny^s 8. (jequalis, but it has the beak still more
central than this last, and may still more likely be a Tellinide. Miiller quotes S. (Equalis, d'Orb.,

from the Senonien of Aachen, (Monog. Pet. Aach. Kreide., 1847, p. 28) ; but Bosquet in his

catalogue of the fossil flora and fauna from Limburg (Staring's Bodem van Nederland, ii deel,)

seems to doubt the identity of the species, referred to by Miiller, with that of d'Orbigny. A
correct examination of all the species or specimens which have been called Solen cequalis would be

most desirable and absolutely necessary for the purpose of clearing away the existing uncertainty

of determination.

8.

—

8ol. Guerangeri, d^Orb., belongs apparently to Fharella, or possibly to Azor. Fanopcea

sinuata, Reuss, is much of the same type.

^,—8oL pelagi, d'Orb., (Gueranger, Album Paleont. de la Sarthe, 1867, pi. xv, %. 6,) is

of the same type as the former.

10.

—

SoL Acteon, d^Orb., (Gueranger, loc. cit., figs. 1-2), is probably a true Solecurius.

11.

—

SoL radians, d''Orb., {^^elegans, d^Orb., non id. Matheron, Gueranger, loc. cit.,

fig. 5,) is more probably a Gari (FsammohiaJ , on account of the radiating lines.

12.—Sole9i eleganSy Math., is also more likely a Tellinide than a species of the SoleniDjE.

13.

—

Sol. carinatus, Math., (Cat. Meth., &c., 1842, pi. xi, figs. 1-2,) which was transferred

by d^Orbigny to the genus Anatina, has entirely the form of a Ceratisolen , except that the cast

does not show a rib under the beaks.

14.

—

Solen inflexus, Duj., appears to be very closely allied to Sol. Guerangeri.

15.

—

Solen compressus, Goldf., (Pet. Germ., p. 276, pi. 159, fig. 4i = Sol. siib-compressus,'^

d^Orb., non Solec. compressus. Sow.). Goldfuss^ figure of this species represents a form which in

general shape, position and form of the muscular impressions, and the thin structure of the shell,

agrees with some recent species of Siliqua, such as xS'. radiata. No mention is made of the existence

of a rib below the beaks, but there seems to be an indication of it just behind the anterior muscular

impression. If this, however, merely represents an accidental break in the cast, the species could

only be referred to Fliarella. Miiller^s statement (Monog. Pet. Aach. Kreidef., 1847, p. 28,) is

not intelligible. For though he appears to regard Goldfuss^ figure as correct, he says that the

beaks are placed so far posteriorly, that the anterior portion of the valves is double as long as the

posterior one; the reverse appears, however, to be shown in Goldfuss^ figure. Subsequent authors

do not mention anything about this discrepancy. Should, therefore, the species not be a Siliqua,

^ This change of the specific names is entirely uncalled for, because the generic determination of Sanguinolaria

compressa, Sow., or of Solen compressus, Goldf., both of which d'Orbigny refers to SolecurUis, neither is, nor can,

according to the existing materials, be satisfactorily settled.
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and should Goldfuss^ figure^ as I explain it^ not prove correct, we must probably search after

the relations of this species in the genus Legum£n, which I have previously noticed (p. 96)

.

16.

—

Solen PetschorcB, Keys., (Eichwald, Leth. Eoss. xi livr., 1867, p. 787,) has the general

form of a Pharella, and occurs in beds which are supposed to be of Neocomien age.

Mr. Eichwald also supposes that the beds on the Aral Sea, from which Abich quotes a

species under the name of 8olec. LamavcUi {=.8olec. Besliayesii, Des-MouL), belong to the

cretaceous period.

Zittel (Denksh. Akad., Wien, vol. xxiv, pt. 2, p. 110,) mentions from the Gosau deposits an
undetermined species of a Solecurtus.

n.—Siliqua Moreana, d'Orb., only known by half the length of both valves; appears to be
remarkably straight in form.

18.

—

SiL Nereis, d^Orb., merely known by a very short note.

19.

—

SiL truncatula, Rss., from the Senonian beds of Bohemia.

l^.—m. Petersi, Rss., (Denksh. Akad., Wien, 1865, vol. xxiv, pt. ii, p. 109, pi. i, fig. 3,) is

from the beds of the Alpine Gosau formation.

%l,--Solenaria affinis, Eichw. sp., (seep. 95). Eichwald (1. cit.) says that this species is

probably allied io '^ Legiimin. Sclmhmacheri, Rqxi^^j'' the name of which is unknown to me. The
same author (loc. cit., p. 289), notices a fragment of a somewhat allied, but much smaller species.

22-27.—The following species are recorded by Meek in his Check hst of North Am. creta-

ceous fossils (Smiths. Mis. Coll., No. 177, p. 15) : Siliqua hiplicata, Conr., and 8. cretacea, Gabb;
Pharella dakotensis, Meek and Hayd. ; Legumen appressa. Con., Leg. elliptica, Coyly., s^^di Leg.
planata, Ga.hh. For the first of these species Conrad proposed the generic name Leptosolen, as

already mentioned (see p. 96)

.

28.—Romer describes from Texas 8ol. irradians, which may with equal probability be a
Gari (Psammohia) , or a Trapezium.

29.

—

Siliq^, australis, Gabb, at first described under the name of CuUellus, has the general form
of this genus, but is a higher shell. The species is from Chili.

30-32.—Gabb describes in the Palseontology of California, vol. i, p. 146, &c., Solen parallelus,
Pharella alta and Siliqiia oregonensis ; the last species has quite the form of a Solemya, regarding
tlie position of the internal umbonal rib.

33-34.—Another species, S. Liegonensis, is referred by the same author to the sub-genus Solena

(ibid. p. 213, pi. xxxii, fig. 280). More recently (ibid. vol. ii, p. 176,) Gabb adopts for the
species the sub-generic name Hypogella, pronouncing this apparently to be identical with Conrad's
Plectosolen. The same author also describes another species S. (Hypog.) cuneatus from California.

35-38.—Four species occur in the South Indian cretaceous deposits, Siliqua limata, Pharella
delicatula, Solecurttts ohscurus, and Tagelus Alhertinus.

The Tellina angulata and Pandora caquivalvis of Deshayes both probably come near
Pharella ; the former is, as regards external shape, not to be distinguished from some species of Azor.

Thus out of a number of 37 species recorded under the family SoLENWyE there are about 32
which, at least to a certain extent, admit of an approximate generic determination. Of these there

are only two species which possibly belong to the SOLENIN^, namely, the somewhat doubtful Solen

parallelus, Gabb, from America and the remarkable Solenaria affinis, Eichw., from Russia. All

the other species, and some more which on account of insufficient preservation have not yet received

specific names, belong to the pharellinj^.. Out of these again most of the species externally

appear to resemble forms like Azor, Pharella, Tagelus, and others are fairly distinguishable as Siliqua.

However, until the hinges, the pallial and the muscular impressions of the various species are

known, it would be in vain to expect a final settlement of the numerous objections which at present

can be made against the generic classification of the cretaceous forms.
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SILIQUA, Meg,v. Muhlfeld, 1811 (see p. 95).

x/" 1. SiLiQUA LiMATA, StoUczka, PI. I, Pigs. 12-13.

SiL testa valvis elongatis, suh-condexis, valde irKjequilateralibus, antice ac postice
subrotundatis atque angustatls, tenuibus, politis, concentrice minute striatis, utraque
intus sub-umbone costa crassiuscula oblique postice versusfere ad marginem ventrale^n
decurrente instructa.

Height of shell : its length ... ... ... ... o-32

This species is closely allied to S, Petersi, Eeuss, from the Alpine Gosau
formation, but is narrower in proportion to its length and the valves are per-
ceptibly more convex. The posterior end of the valves is extremely thin and breaks
off' very easily, in which case the shell appears to be rather more truncate than
it IS naturally. The rib under the umbones is very strong as compared with the
size of the shell. Of the hinge only indistinct impressions are traceable, the
teeth themselves must have been very minute.

Locality.—South-east of Parchairy and Garudamungalum ; at both localities

m a compact highly calcareous brownish or bluish sandstone, in company with a
very large number of small shells.

Formation.—Trichinopoly group.

PHARPLLA, Gray, 1854, (see p. 96).

^ 1. Pharella delicatula, Stoliczka, PI. I, Pig. 14.

Fh. testa elongata, angusta, tenuissima, valde incequilaterali, antice siib-rotundata,

postice oblique truncata, marglne dorsali ac ventrali fere parallelis, umbonibus paulo

pjrominulis, linea elevata ab umbonibus oblique postice ac antice decurrente, prima
distincta, altera fere obsoleta ; superficie lineis concentricis minutis notata ; impres-

sione musculari antica pyriformi, postica angustata ac elongata.

Height of one valve : its length ... ... ... ... 0*26

This is a remarkably thin shell ; in form and the shape of the muscular im-

pressions it agrees with a narrow species of Fharella, The pallial sinus appears to

have been very short, but is not clearly traceable on any of our specimens ; neither

was it possible to observe the hinge-teeth.

Locality,—South-east of Parchairy.

Formation,—Trichinopoly group.

/ 2. Pharella obscura, Forb., sp., PI. 1, Pig. 15.

1846. Solecitrtus ohscurus, Forbes, Trans., Greol. Soc, London, vii, p. 141, pi. xvii, fig. 3

—

idem anctorum.

Fh. testa elongata, valde incBquilaterali, umbonibus prominulis, acutis, eorumque

mdrgine ventrali opposito lente insinuato instructa, antice rotundata, postice oblique

trimcata ; superficie striis concentricis, crassioribus et tenuioribus ornata ; impres-

sione musculari antica atque postica pyriformi, prima breviorl, altera elongata; sinu

pallii brevi.

Height of shell : its length ... ... ... ... 0-30

The compressed, elongated, and rather high shell, ornamented with coarsely

lamellar concentric striae, is very characteristic for this species. It has been

2 B
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described as Solecurtus by Eorbes, but tlie form of the muscular impressions

and the very sliort pallial sinus make it much more probable that it belono-s to

Fharella, One of our specimens shows the hinge line below the beaks preserved,

but there are no teeth perceptible on it, which must have been broken off before the

specimen was buried in the rock, as is of common occurrence in recent species

of Pharella. In shape our species recalls d'Orbigny's Sol. Guerangeri.

Locality.—Pondicherry, in a brownish, grey, compact, highly calcareous

sandstone.

Formation.—Valudayur group (?).

TAGELUS, Gray, 1847, (seep. 98).

Tagelus Albertinus, d'Orhigny, PI. IV, Eig. 3.

1847. Tellina Albertina, d'Orb., Pal. de la voy. Astrolabe, pi. 4, fig. 23.

y

Tag. valva sinistra elongata, fere cequilaterali, parte posteriori paulo longiori

quani anterio^H, superjicie concentrice striata, in medio impressa atque ad marginem
ventralem insinuata, antice rotundata ; umbone pjrominente, postice versus incurvo,

fulcro ligamenti longo aa crassulo, umbone dtiobus dentibus parcis distantibus

instructo.

Height of the valve : its approximate length ... ... 0-37

Only the single figured left valve has been found. Its elongated form de-

pressed in the middle, the distinct concentric striation, the great length of the

fulcrum and the presence of two (though very small) teeth on a thickened margin of

the hinge so entirely agree with the recent species of Tagelus, that I have no hesi-

tation in placing our fossil in that genus. The recent Tageliis mostly are brackish

water species ; but although we have in South India not yet proved the existence

of a large brackish fauna, the occurrence of Helicivje in marine beds at Comara-

poUiam suflS.ciently indicate that land was not far off, and if this were the case

the want of rivers would also be extremely improbable. Our species has a close ally in

d'Orbigny's Solec. (TagelusJ Mobinaldinus, which is only somewhat more elongated

in proportion to its height.

D'Orbigny's figure of Tellina Albertina is in proportion a little higher, but

there can be no doubt that it represents the same species as ours.

Locality.—ComarapoUiam, in a soft, whitish sandstone.

Formation.—Arrialoor group.
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III. Order. TELLINACEA.

{Tellinidje apud H. and A. Adams).

Looking at the large number of the so-called TelUna-^vowp of shells there are

some distinctive peculiarities traceable which entitle them to be classed as a separate

order of the Eelecypoda. The animals all possess entirely divided siphons of great
length, the mantle is only partially united below and widely open in front, the
foot large, compressed, and lingui-form at the end ; the palpi are large and trian-

gular, usually coarsely striated ; the gills narrow, long, partially united posteriorly

above the siphons ; the two leafietts composing the gills on either side of the bodv
are generally unequal, and one of them is sometimes nearly obsolete. The shells

of the T]]]LLINACJEA are always considered as particularly elegant in form and
ornamentation ; they are usually strongly compressed, thin or solid, transversally

more or less elongated, posteriorly generally flexuous, a more or less distinct rido'e

or plicature, running from the beaks along the postero-superior margin to the

posterior end. The surface is usually ornamented with very re^^ular concentric

strige or ribs, and if any other ornamentation appears, it always shows a great reo'u-

larity, and this character especially is it which gives the shells their elegant appear-

ance. The hinge is, as a rule, composed of two cardinal teeth in each valve,

occasionally one of them in one or the other valve becomes obsolete, but verv
rarely is there an additional cardinal tooth in one valve ; lateral teeth are often

present. The pallia! sinus is with few exceptions large ; the ligament is generallv

strong and distinct, rarely nearly obsolete; a cartilage appears occasionally, but

does not form one of the essential characters of the shells. H. and A. Adams have

classed the whole of this order in one family, Tellinib^, but there can be little

doubt that the peculiarities which many of the shells exhibit make it very desirable

to distinguish several families, as has been many years ago suggested by Deshayes.

Only when such divisions are fairly established will it be possible to make a

proper comparison between the various forms of the TELLINACEA and the

VENERACEA.
With regard to this point of classification two principal divisions, or tribes, can

first be traced out : some with an internal cartilage and others without it. To the

former belong the Papriid^ f= Mesodesmid^J and Scrobiculariibm f= Amphi^
desmijdm) ; to the latter the Tellinib^ and Donacibm. The reason for uniting

Deshayes' Tellinibm and Fsammobiib.e f= Oauinm) will be detailed subsequently.

Among these four families, as here accepted, the Faphiib^ and Donacibje on the

one side and the Scbobiculapiibm and Tellinibm on the other may be said to form
parallel divisions ; each two, respectively, exhibiting in form and in the solid or thin

structure of their shells very marked relations. As the shells with an internal liga-

ment are often considered to be more highly organised than those without it, I shall

begin with the family Fapeiibje, especially also because they very much recall some of

the characters of the Mactrib^, though, as already stated, the qarinm and other

Tellinibm offer the greatest resemblance to the pharellinje of the Solenibj^l
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Tlie recent species of the TELLINACEA of wliicli Try on lately published a
catalogue in pt. 5 of vol. iv, Am. Journ. Conch., 1868, are to by far the greatest
extent inhabitants of moderate depths of the sea and of sandy shores ; only very few
burrow in corals, in which cases some modifications in the form of the foot are to
be observed. With respect to geological age we have no sufficient proof of their
existence in palgeozoic times ; they are scarce in the lower and not common in the
upper mesozoic epoch; in the cainozoic epoch, however, their number increases

considerably, but hardly equals half of what it is at the present time.

A. TELLINA CEA with a cartilage in the hinge.

IX. Famlh/.—FAFHIIDyE,

[Mesodesmjd^:, olim aT'Ay,J)e^h,, Sandberger, Hoernes, &c.).

The animals, as far as they have been examined, are typical TELLINACEA,
inasmuch as the siphons, though short and thick, are separated from their bases,

the foot is lingui-form, laterally compressed ; the palpi are, however, rather short and
the two gills on each side unequal ; the mantle is widely open only in front and
narrowly behind ; the united portion below the siphons is considerably larger than
in true Tellinid^e.

Shell solid, sub4rigonal, or transversally oblong, closed all round, equivalve,

generally inequilateral, the posterior side being often the shorter one ; hinge with an
internal cartilage-pit and usually with one cardinal tooth on each side of it ; lateral

teeth variable, present either on both sides or only on one, or entirely obsolete ; ligament
externally above the cartilage-pit either distinct, though always very thin, or only
indicated by a thickening of the epidermis which covers the shell ; muscular impres-
sions strong

; pallial line generally with a small posterior sinus, occasionally entire.

It is more the combination of certain characters which distinguish this family,

than their peculiarities as regards other allied forms. The animals a great deal

resemble those of Donax, and the shell is in external shape equally often very
similar in both, while the presence of a cartilage places them next to the Scrobi-

culahubm, from which, however, the animal and shells greatly differ.

The family was first instituted by Dr. Gray under the name 3Ie8odi:8mib.e,

but was subsequently by the sanje author replaced by that of Faphiijdm (or

Papeiadm). I consider this substitution as one thoroughly in accordance with
the laws of priority, and by no means undesirable (as Deshayes says) on
account of the subsequent introduction of the name Mesodesma into conchological

literature.*

«= Mr. Deshayes states that Lamarck described two dlflferent generic forms under the name of Paphia, and that

Lamarck had himself given up the latter name. One of the two species is a Crassatella, proposed on the previous page
of the same work, to which genus, Deshayes admits, the species must be referred ; for the other, the name Paphia
must, in my opinion, be retained, but not replaced by a new one, as suggested by Deshayes ; for if that plan was to

be adopted, it would necessarily follow that the name Crassatella must be strack off the list also, as there equally was
a mixture of species in it similar to that of the present genus. Lamarck had, as I have already pointed out, no
more right to change or abandon any of his names introduced into science, than any one else had.
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I have already alluded to the great similarity and relation between the shells of
the Faphiid^ and those of the lutraeiin^^ a relation pointed out long ago by
Deshayes. The internal cartilage and the lateral teeth of many forms are no
doubt closely allied to those of JDarinia and Ccecella, but the peculiar short

A -form tooth in front of the cartilage-pit, so characteristic for all Mactrib.¥., is

never present in the JPatkiibm, although one of the cardinal teeth, the posterior,

in the right valve is generally shorter and more prominent than the other. The
smallness of the pallial sinus, or its entire absence, also reminds one of the

genera Ccecella and Anatinella.

Gray first referred three genera to the family- JPaphia, Anapa, and JErmlia ;

all three are now admitted by Deshayes in his 2nd edit, of the Paris fossils

as good genera. H. and A. Adams have, I think, in this case carried the generic

division too far ; it is, to say the least, impossible for any one not having the

types of the various generic divisions before him to understand what their real

characteristics should be. I shall here retain some of H. and A. Adams' genera

only as sub-genera.

1. Ervilia, Turton, 1822. Transversally oblong, moderately solid, hinge

with two cardinal teeth in each valve, and in the left valve of some species with

a small additional anterior tooth situated quite close to the lunular margin;

pallial sinus distinct.

2. Anapa, Gray, 1840. Shell sub-trigonal, ventricose, truncated behind;

lateral teeth sub-equal, compressed, smooth; pallial line entire; tj^Q A. cuneata,

Desh. ; most of the species are from New Zealand.

2a, The Phillippine species of a more oval or rounded and compressed form,

like A. crassula, Desh., were named by Gray Davila, which ought to stand only

as a sub-genus of Anapa,

I may notice here the similarity of the shells of Anapa and Gnathodon, and

it is possible, when the animals of more species have been examined, that both

genera may be classed in the same family. It is also worth mentioning the remark-

able relation of some of the shells of Crassatella to those of Anapa.

3. Faphia, Lam., 1799, (Mesodesma, Desh., 18e30). Shell sub-trigonal, trans-

versally oval, sub-equilateral, or with the posterior part a little shorter, central teeth

simple, partially very small, lateral teeth more or less prolonged, the anterior

generally shorter than the posterior, pallial sinus small, angular.

H. and A. Adams separate Taria as a sub-genus of Faphia, and consider

Deshayes' Mesodesma (including M, mactroides, Desh. and oth.) and Lamarck's

JDonacilla (with the type species D. cornea, Poli,) as genera, but I do not think

there is sufficient distinction in the character of those shells to justify that separa-

tion. Some of the oblong forms of these so-called Mesodesma and JDonacilla could

perhaps, for sake of convenience, be grouped in a special section, but it is impossible

to characterize the shells so as readily to distinguish them from those referred to

Faphia proper.

2 c
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ScL The species, like FapL Tauresii and others, called Ceronia by Gray, com-
bine with an elongately oval form the crenulations of the lateral teeth, and may
on this account be regarded as a sub-genus or section, but not as a distinct genus.

4. Mactropsis, Conrad, 186 ? ; (see Am. Journ. Conch., 1865, I, p. 3). In the
Check list of eocene fossils (1866, p. 7,) Conrad places the genus in this family.
Judging from the figure of one of the species, Mactra Grayii, Lea, (Cont. to GeoL,
pi. I, fig. 10 = M, csquorea, Conr.), the shell resembles in form Anapa; it has in
the left valve either one bifid or two diverging cardinal teeth, a distinct anterior,
but less prominent posterior lateral tooth; it is said to possess a small obtusely
angular pallial sinus

; in external appearance it looks very much like a Crassatella.
In the present seas about 45 species of Faphiibje have been observed.

Eossil species are always great rarities ; only a small number is known from the
tertiaries, but none from cretaceous, or older deposits ; at least none of the older
so called Mesodesmce have as yet been satisfactorily proved to belong to Faphia,
It is, therefore, not necessary to occupy ourselves for the present with this family
any further.

X. Family,—SCBOBICULARIIB^.

In this family the animals usually have a prolonged strongly compressed and
pointed, but not a high foot ; the palpi are very large, sub-triangular, striated, the
gills, of which two exist on each side, being smaller than the palpi ; the two
siphons are very long, unequal, thin, at their terminations mostly entire, the mantle
is for a very short distance united at the posterior ventral side, open, as usually, in
front and behind.

The shells are sub-triangular, or more or less roundish, usually thin, equivalve,
slightly gaping posteriorly ; external ligament thin, but generally distinct ; hinge
with a cartilage-pit, situated either almost parallel to the areal margin, or in a pro-
jecting process; generally one or two small cardinal teeth in front of the pit;
lateral teeth present or obsolete

; pallial sinus large.

When Deshayes first characterized this family (Traite elem. de Conch.,

p. 317,) under Lattreille's name AMPniDEmiDJE, he placed in it four genera,
Cumingia, Semele (=AmpUdesma), Syndosmya (=AbraJ,Sind Scrobicularia C=Lavig-
non or Trigonella) ; to these Theora, Flectodon, Leptomya, Thyella, Montrouziera,
the fossil genus Falceomya, and several sub-genera now have to be added. They
may be divided into two groups, cuminqiinj^ and sjemelin^. The first possess a
solid shell with a special, more or less straight, or vertical cartilage process, and
are transversally elongated, much resembling some forms of the lutrariin^ ;

to this division Giimingia, Thyella, and Montrouziera belong. The others have a
thinner shell and a simple, posteriorly prolonged oblique cartilage-pit or groove; to
this group the remaining genera with a few sub-genera are referable; they form
a good passage to the TuLLmiDm.
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ine ScROBicuLAUiiD^ are principally cliaracterized by the great length and
thinness of the siphons and a comparatively thin shell with an internal straight or

oblique and posteriorly directed cartilage-pit. There is a remarkable similarity in

all the shells which entitles their forming a special group, distinct from the Tellens.

This separation is also justified by geological research. There are as yet no
thoroughly reliable proofs of any species of this family occurring in mesozoic rocks,

though some cretaceous species seem to be strongly indicated ; those from tertiary

deposits are not very numerous.* Of recent species there are about 120 speciest

known, and of these certainly one-half belongs to the genus Semele. The Indian
seas contain representatives of most of the genera and a large number of species.

Those of the Cumingia group are perhaps most imperfectly known, and many
additions may, I believe, be expected from Indian seas.

a. 8uh.famil7/,--^CUMINGIINM

Most of the species of this sub-family burrow in corals and stones, like

Petricolce, and the concentric striae are therefore very sharp and prominent ; the
foot of the animals is generally very small.

1. Cumingia^ Sow., 1833. Shell transversally elongated, gaping posteriorly

;

hinge with a projecting oblique cartilage process, in front of which there are usually
two thin laminar cardinal teeth in the right, and one—occasionally bifid—in the left

valve
;
one distinct lateral tooth on either side, both stronger in the right than in

the left valve. The species of Cumingia are usually found burrowing in corals.

H. and A. Adams state that there are no lateral teeth in one valve. I have
examined five species of Cumingia from the eastern seas, and all certainly had the
laterals in the right valve stronger, but by no means obsolete in the left one.

Deshayes describes the animal and shell of a Cum, grandis, which is remarkably
elongated, posteriorly attenuated, very much like a Syndosmya, and also apparently
of a much thinner structure ; it could probably form a distinct section of the genus,
for its habitat seems also to be different from that of other Cumingice (see Jour,
de Conch., vol. v, 1856, p. 378, &c.).

2. Montrouziera, Souv., 1863, (Journal de Conch., 3^' ser., vol. ii, p. 282).

Shell moderately elongated, hinge with the cartilage in a posteriorly directed

groove, two cardinal teeth in front of it in the right valve, a single triangular, bifid

one in the left
; posterior but quite close to the cartilage-pit there is in each valve one

short lateral tooth, looking, however, more like a posterior cardinal. Souverbie's
type species Jf. clathrata is from New Caledonia. I have also examined a

new species which Mr. G. Nevill collected at Mauritius; it is similar in form to

the last, having the posterior lateral (cardinal ?) teeth very small, thin, and in the

left valve almost obsolete ; thus it very closely approaches in character to the next

genus, which may perhaps be considered only as a peculiar section of the former.

^ I have good reason to believe that Desh ayes' number of species of Syndosmya from the Paris basin must

be somewhat reduced.

t Tryon quotes in his catalogue 108 species.
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3. Thyella, H. Ad., 1865, (Proc. Zool. Soc, Lond., p. 754). Shell rather in-

flated, sub-triangular, truncated posteriorly, surface desussated, striated ; cartilage in

an almost straight, projecting process; hinge in the right valve with two cardinal

teeth, of which the anterior is bifid, in the left valve a single one bifid ; no lateral

teeth. Th, pulchra from Singapore is the only species as yet known.

b. Sul-:family,-^BmiELINM.

The species of this sub-division chiefly bury in sand, and have very lon^

siphons.

4. Semele,^ Schuhmacher, 1817, (Amphidesma, Lam., 1818, apud
Deshayes and others). Shell oval, or sub-orbicular, hinge generally with two cardi^

nal teeth in front of the narrow oblique cartilage groove, the anterior in the right

and the posterior in the left valve are usually smaller and sometimes become almost

obsolete ; lateral teeth close to the cardinal, well developed, but generally smaller

in the left valve ; pallial sinus ascending, wide, rounded at its termination.

5. Syndosmya, f Recluz, 1843, {Abra, apud H. and A. Adams). Shell trans-

versally elongated, more or less attenuated posteriorly, thin, sub-equilateral ; hinge

in the right valve with two small cardinal teeth, in the left with one ; occasionally

all become obsolete ; lateral teeth usually distinct, but sometimes very small and
almost obsolete.

The SyndosmycB are much thinner and posteriorly much more attenuated shells,

than species of Semele.

6. Theora, H. and A. Adams, 1854. Shell transversally elongated, more or

less tumid, posteriorly attenuated, very thin, often hyaline, gaping posteriorly ; hinge

with two minute cardinal teeth in the right valve in front of an oblique posteriorly

directed cartilage process, one cardinal tooth, usually bifid in the left valve ; all the

cardinals become obsolete in some species ; lateral teeth distinct, anterior close to

the cardinal and in the left valve almost obsolete ; external ligament thin, but
sometimes supported by distinct fulcra, which are tooth-like, more thickened inside

than prominent above ; pallial sinus deep.

The Theorm live in mud and sometimes brackish water. I have examined the

animal which has a strongly compressed, lingui-form foot, and two perfectly separated

long siphons, and thus fully confirms A. Adam's suggestion, that the genus
belongs to the '' Scrobiculariate division of the Tellinib^,''

* The name Amphidesma cannot be justly accepted in place of Semele. I may quote Philippi (Handb. der Conch.,

p. 312,) on the subject; he says : "The name Semele not only has priority before Amphidesma, but deserves to

be accepted also for another reason, inasmuch as Amphidesma of Lamarck is a mixtum compositum of s-pecies'

of Semele, Zucina, Donacilla, Ahra, Thracia, Osteodesma, Kellia, &c."

t In this case Recluz's name must, I think, have preference. It is true that Lamarck in 1818 quoted several

times the name Ahra under the synonyms of various species, but nobody knew, or could know, what Ahra meant, and

whether Lamarck intended retaining a genus called Ahra, and only transferring some of its species to Amphidesma, or

otherwise. Ahra as a generic name had not been characterized, so far as I know, nor in any way restricted to a known
type species before the introduction of Eecluz's name, and has, therefore, no claim to priority.
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6a. A. Adams considers the species of I^/^^om to be without primary teeth,

which certainly is not always the case. He consequently suggests for a peculiar

Chinese form with a ^^ primary tooth in front of the oblique cartilage-pit" and
"with an internal rib extending from the beaks obliquely towards the anterior side"

the name Endopleura as a sub-genus. The internal rib may be characteristic, but
this is not the case as regards the presence of cardinal teeth, (see Ann. Mag.
Nat. Hist., xiii, 1864, p. 209),

7. Flectodon, Carpt., 1866, (Proc. Calif. Acad. Nat. Sc, p. 207). This shell

is said to be allied to Nemra and to have the aspect of a Theora. The shell is thin,

not peculiarly inflated, the upper margin is twisted under the umbones, forming
the cardinal tooth ; lateral teeth long, lamellar ; cartilage-pit under the umbones
very small, almost quite hidden, situated next to the posterior lateral tooth ; pallial

sinus small. The species described is P. scaber from California ; the presence of

lateral teeth (though not sufficiently characterized) and the position of the car-

tilage-pit appear to indicate that the shell in question is more allied to Theora than
to Necera and its allies.

8. Leptomya, A. Ad., 1864, (Ann. Mag. Nat. Hist., xiii, p. 208). '^ Shell

thin, ventricose, beaked posteriorly; surface of valves lamellar; hinge with an
oblique cartilage-pit in each valve ; right valve with two anterior primary teeth,

left valve with a single primary tooth; lateral teeth none; pallial sinus deep."

NecBra cochlearis, Hinds, and Scroh, adunca, Gould, are the two species referred

by A. Adams to this genus.

Sa, Leiomya, A. Ad., 1864, (ibid). Shell hyaline, hinge with two prominent

lateral teeth; in other respects identical with i^^i^om^/^. NecEra adunca, GoulA,
is the type species.

9. Falceomya, Zitt. and Goub., 1861, (Jour, de Conch., vol. ix, p. 194). Shell

in general form very much like some species of Theora, transversally elongated,

posteriorly somewhat attenuated and longer, anteriorly sub-truncate ; right valve

with two cardinal teeth separated by a cartilage groove, which is lodged very close

to the posterior one, one anterior cardinal tooth in the left valve; lateral teeth

well developed, the posterior particularly long and the anterior rib-like.

The form of the shell, the oblique cartilage groove, and the lateral teeth clearly

exhibit the great relation of this form to Theora, from which it only differs by the

stronger anterior lateral tooth, being rib-like, and the posterior cardinal in the

right valve, though the last seems to me to be identical with what I have men-
tioned in Theora as the thick fulcrum; it is in some species considerably

thickened, especially in the right valve. The Jurassic FaL Deshayesi is the type

of the genus, and there has been, I think, only another mesozoic species described.

The Jurassic Corbula? planulata of Buvignier is also a Fal(Eomya,

10. Scrohicularia, Schuhmacher, 1817. Shell thin, rather compressed,

elongately broadly oval, posteriorly slightly attenuated ; hinge with one or two

small cardinal teeth in front of an oblique cartilage groove ; the teeth occa-

sionally become obsolete ; no lateral teeth.

2d
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11. Lutricola, Blainville, 1824^/^ (see Carpenter in Journ. de Concli., 1865,

3 ser., vol. v, p. 133). Shell transyersally elongately oval, cartilage-pit more
vertical than oblique, cardinal teeth lamellar. Lut, Chemnitzii, Desh., can be
considered as the type. H. and A, Adams refer to their sub-genus Capsa also a
few species, like Tell lacunosa, Chem., spectaUlis, Hanley, and some others which
must form a sub-genus in the Tellinid^; they have a sub-internal ligament, but
not a cartilao^e.

12. lacra, H. and A. Adams, 1858. Shell sub-trigonal, somewhat attenuated
and produced posteriorly, sub-pellucid, surface of the valve divaricately sulcated,

cartilage-pit oblique, narrow ; one cardinal tooth in each valve in front of the
cartilage-pit

; lateral teeth close to the cartilage process, more prominent in the
right than in the left valve.

H. and A. Adams in their ^^ Genera" placed this form, the type of which
they call L Seychellarum, as a sub-genus of ScroUcularia, but A. Adams
(Ann. Mag. Nat. Hist., xiii, 1864, p. 308,) characterizes the genus newly as
having lateral teeth ; thus the shells would prove to be more allied to Stjndosmya,
A strict investigation has to be made whether lacra Seychellarum does really
possess lateral teeth or not. If it does not possess them the name lacra must
stand for it, and la, Japonica of A. Adams must be separated as a distinct

genus; but if lacra Seychellariim is supplied with lateral teeth both must be
placed in the same genus. I mention this point particularly because I dredged in
the Galle harbour three species, of which one is very numerous and has lateral
teeth. It is Syndosmya strigilloides of Vaillant and apparently closely allied to
L Japonica of A.Adams; another different species also has lateral teeth, but a
third, of which I procured only one valve, has none. The question now arises, as I
said, regarding the lateral teeth of Seychellarum, and in case this does possess
them, a new genus must be proposed for the last named form without lateral

teeth, and this will stand close to ScroUcularia. But unless we are certain on
this point, it is of no use increasing the burden of our nomenclature. When
the examination has been made, the change can be easily effected with the facts

before us.

Dunker, in Mai. Blsetter of 1861, vol. viii, p. 43, describes a Strigillina

lactea from the Red Sea. He places it close to Semele, so I suppose the form will

be identical with lacra, taking this genus in the amended form and supposing that
J. Seychellarum has lateral teeth.

The following generaf are doubtful as belonging to the present family, but
from the scanty record we have of them, it appears that they would be placed
more correctly here than in some other divisions of the Tellinid^. Carpenter
suggests that they may form a distinct sub-family.

* As the name Capsa must be retained in Bruguier's sense for the type of Linne's Venus deflorata,

Carpenter's reconstruction of BlainviHe's name may be accepted.

t Tryon in his last catalogue of the Tellinib^ refers (Edalina and Cooperella to the tellininjs.
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13. (Edalina, Carp., 1866, (Proc. Calif. Acad. Nat. Sc. for 1866,—olim (Edalia,

Carp., 1864 and Jour, de Conch. 3^^ ser., v, p. 134). Shell inflated, thin, eqnivalye,

equilateral, rounded ; scarcely gaping, ligament external, cartilage sub-external

;

hinge with three cardinal teeth in one and two in the other valve ; all bifid ; no
lateral teeth, pallial sinus deep. The only type specimen was called (E, sub-

diaphana, of which the author states that it had accidentally been destroyed, but
the characteristic, as recorded, is believed to be correct.

13a. Cooperella, Carp., 186? is considered as a sub-genus of the former;
it has the cartilage sub-internal, the ligament contiguous to it, the cardinal teeth

lamellar, simple, or one of them bifid. The sub-genus is probably closely allied to

Meti8, H. and A. Adams.
14. Cycladella, Carp., 1865, [1864 ?] (Proc. Zool. Soc, p. 270). Shell resem-

bling (Edalina in form, thin, umbones flattened ; ligament external, very thin ; the
cardinal teeth lie in the curve of the hinge line, together with the laterals,

which are distant. Carpenter first suggested that the genus may belong to the

Kelliidm = JErycinidm ; it is very unsatisfactorily characterized, and from the

great divergency of the cardinals it is likely to be placed more correctly in the

last named family than in the present one.

List of cretaceous species.

There are^ as I stated, from mesozoic rocks no species known with sufficient accuracy which

can be referred to the present family, but a few have been described from cretaceous deposits under

the names of some of the genera quoted above. I quite agree with Pictet that it woidd not be of

the least advantage to transfer those species to other genera^ unless we know something more positive

of their characters ; I, therefore, append here a list of the cretaceous species (see Pictet Pal. Suisse,
4«^e

ser., 3^« pt., p. 132, &c.), without much comment.
1.

—

Amphidesma tenuistriatum, Sow., is certainly not a Semele (ov Amphidesma) , nor is it likely

to be a ScroUc%lana, though more similar to it in form ; it may be a Thracia or a Tellina,

2.

—

Lavignon rho7nhoidalis,dL'OYh.j\i2i^ originally been described by Leymerie as a Phola-

domya, but it has more the appearance of a Panop(Ea, though it may also be shown to belong to Gari

(= PsammohiaJ , or one of the allied genera.

3-6.

—

L. minuta, Clementina, phaseolina, and suh-phaseolina all appear to belong to the GARiNyE

;

none of them has the characteristic form of ScroUciilana, and the last two also resemble some

species of Lepton and Lascea (Kellia).

7-8.

—

L, Baylei and Marcouti of Coquand have quite the external appearance of Thracice,

9.

—

Abraf formosa, Meek and Hayd., (Check List of cret. fossils; Smiths. Miscell. Coll.,

No. 177, 1864).

I may here mention a remarkable shell described (Mem. Soc. Geol., France, 2nd ser., ii,

p. 303, pi. xiv, fig. 6,) under the name of Cyprina incerta. The hinge of the left valve, which is

unfortunately not perfect, very strongly recalls that of a Cumingia, and so does also the form

of the shell.

No species of this family occur in the cretaceous rocks of Southern India.
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B. Tellinacea with a strong external ligament, but without a cartilage in the
hinge.

XI. Family,—TELLINIDJE,

(TELLININJE, H. and A. Adams, TELLiNWyE and PsAMMOBllDAi of Deshayes^.

Animal with a strongly compressed lingui-form foot, the siphons long and
wholly separated, the inhalant shorter, but more muscular and thicker than the
exhalant

; the palpi variable in size, but usually large and coarsely striated
; gener-

ally with two unequal gills on each side of the body, sometimes distinct only near the
posterior ends, where they are united, narrow, but usually much longer than the
palpi. The shells are transversally elongated, posteriorly more or less attenuated,
or truncated, gaping behind and sometimes also in front, thin, entire at the mar-
gins

; beaks small, not very prominent ; hinge composed of one or two cardinal
teeth, lateral teeth present or wanting ; ligament external on more or less promi-
nent or thickened fulcra

; pallial sinus deep and often very large.

The Tellens are among the oldest known shells, but the different forms which
they present have been variously classified by conchologists. Lattreille first

grouped most of them, then known, under a special family name, Tellinibm; but
many subsequent changes and corrections have been made by several of our best
conchologists.

I have already mentioned the classification of H. and A. Adams in their
admirable work, the Genera of recent MoUusca. They place our shells as a sub.
family beside the donacinje, scMomcuLARim^, and paphiin^, Deshayes was the
first to draw attention to the diflPerences which exist between the animals of
the group of Gari (his Fsammobiib^) and those of other Tellinibm; but I
think that author's separation of the shells into two families is neither necessary
nor fully justified by any very essential differences. Deshayes rightly says that
the shells do not offer any particular distinctions, at least not such as
would entitle them to rank as two distinct families, but he says that the animals
of the QAMiNM possess small palps and two gills on each side, while all the
TELLiNiNM have large palps and only one gill on each side. This would no
doubt be thought of importance, for this fact being sufficiently well established,

there generally could be some distinctions pointed out in the shells which
would assist in the separation. But I am afraid that the character specified

regarding the number of gills is not a general one in tellinin^, and I do not
even know whether it holds good at all. I have examined the animals of
Tell, rugosa, rosea, and a few others, and found that the gills are in those species

always long and narrow, the two plumes are grown together in front, but more or

less distinctly separated posteriorly, where the gills from both sides join each other;

however, even at the anterior part where they certainly appear as a single gill, the

median furrow separating the two plumes can be traced without much difficulty.

I hope to be able to return to this anatomical question at the earliest oppor-

tunity.
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Again, as regards shells, tlie suggested distinction between the two divisions has

been strengthened by the general observation on recent garinje, that their hinge

does not possess lateral teeth, while the tbllwin^, as a rule, have them. But this

character loses its importance, inasmuch as there are many tbllininm which
have no lateral teeth, while, on the other hand, some of the species of Gari
have them distinctly indicated by a thickening of the margins in front and behind
the beaks.

Eor these reasons I prefer to follow in my present arrangement the classifica-

tion suggested by Deshayes in 1830, separating, however, the Do^^c/z)^ as a

distinct family according to Deshayes' more recent systematic changes. Merely in

order to facilitate the grouping of the various generic forms I shall accept two sub-

families, the QAumm C=^PsAMMOBiiD^), and the tellinin^, I look, however, upon
this separation more as a matter of some (not altogether) convenience, than as

being a strictly natural one ; however, a third division which I shall quote under
the name capsin^, including Macalia, Gastrana, Capsa, and Lucinopsis, appears
to me more desirable. The capsinj^ are distinguished by an elongated or rounded
shell; they possess one or two cardinal teeth in each valve and no distinct

lateral teeth.

I may add that the separation of the two former named sub-families is also

not distinctly indicated in geological history, except that some of the older secondary
species seem, as to form, to agree better with the first than with the second division.

Of the third division there are more fossil species known, all of which agree in

general character with the recent ones.

' The species of Gari and Riatula C=SoletelUnaJ form connecting links between
the SoLJENiD^ and the Tellinid^, and the capsinje indicate a passage to the
FeteicolidjE, belonging to the next order.

a. Suh-family.—GARINJE.

I shall take up this sub-family first, because the forms are more closely related
to those of former genera than are the true tellinin^. Deshayes in his new
edition of the Paris fossils refers to his family Fsammobiidm only the genera
Fsammobia, Sanguinolaria, and Capsa ; he altogether suppresses SoleteUma as well
as his formerly proposed group Capsella. The genera which we refer here to the
sub-family answer more to those of H. and A. Adams', with a few alterations
which suggest themselves consequent on more recent researches.

1. Gari, Schuhm., 1817, fFsammoUa, Lam., 1818). Shell rather thin,
elongated, nearly equilateral, posterior side somewhat less high, with one or more
ridges running from the beaks to the infero-posterior end; surface regularly
concentrically striated

; hinge usually with two cardinal teeth in the right and
two in the left, the posterior of which often becomes obsolete; pallial sinus
large. The name Gari has been restricted for a large number of TelUnoid species,
the type of which may be considered Gari insignis. Other species Lave some

2e
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peculiarities in common, and were on that account placed in distinct sub-o-enera

;

these sub-divisions appear to me rather desirable.

la. Fsammohella, Gray, 1851, (??=AmpMGhcena, Philippi). Shells similar to

those of Gari, but smoother, the posterior part slightly ridged, and the termination
more rounded ; hinge usually with two blunt, partially grooved teeth in each valve.

G. modesta oi Deshayes maybe considered as the type of this sub-genus; the

forms are intermediate between those of true Gari and of the next sub-genus. It

seems very doubtful that Philippi's name AmpUclicBna can be applied to this sub-

division, when we compare the characteristic given by that author in his Manual
of Conchology. I shall notice the genus further on as distinct.

16. Fsammocola, Blainv., 1824. Shell rather solid, with sub-parallel upper
and lower margins, posterior part generally somewhat longer, obliquely truncated.

The type of this sub-genus is Fsammobia maxima^ Desh., it is a form which mostly

approaches some of the prautillinm.

2. '' AmpMchcena,'' Phil., 184^7, (Handb. der Conch., 1853, p. 307). ^' Shell

elongated, nearly lineal and equilateral, gaping at both ends ; beaks small ; car-

dinal teeth f, no laterals; ligament external, placed on slightly prominent fulcra;

two muscular impressions ;
pallial sinus large. This genus apparently stands between

JDonctx and Solen ;'^ one species. A, Sindermanni^ is from Mazatlan. Such is the

characteristic given by Philippi; I do not know the species, but it appears

rather distinct from other Fsammohellce,

There have been a large number of fossil species described under the generic

name of Gari or Fsammobia, but it remains to be shown how many of them really

belong to that genus, or even to this sub-family. It cannot be doubted that true

species of gaeinjs occur in tertiary deposits, but those from cretaceous and older

deposits seem to a large extent doubtful. I have ascertained that some of the cre-

taceous species which in external form perfectly resemble Gari (sub-genus Fsammo-
cola) do not at all belong to that genus, but to Tapes^ or one of its nearly allied

genera. In the list of the cretaceous species I shall, however, be obliged to retain

some under the name Gari^ for unless the hinges of those species have been exa-

mined, there is no advantage in shifting them to other genera.

3. Miatula, Modeer, 1793, (Soletellina^ Blainv., 1824). Shell elouo'ated

gaping at both ends, thin, covered with a thick horny epidermis, posteriorly

less high and more or less produced, flexuous and slightly carinated; hino'e usually

with two cardinal teeth in each valve, but the posterior in the left valve is generally

smaller, laminar, and becomes occasionally obsolete
; pallial sinus large. The type

of this genus, as restricted, is Linne's Solen Biphos. The species, as a rule,

greatly resemble those of Gari, and could be considered only as sub-generically

distinct from them, but while the latter are truly marine shells, the EiatulcB

generally live near rivers and in brackish water, having a thinner shell, but with

more strongly developed epidermis; the posterior end of the shell is also more
attenuated and flexuous than in Gari,
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Ba. Psammotella, Blainv.^ 1824. This includes a few yellowish or purplish

coloured species with a thin epidermis
; posteriorly slightly rostrated and rounded

;

the fulcrum is very strong, and the margin in front of the hinge somewhat

thickened, as if indicating a lateral tooth. The type of the sub-genus is Hiatula

(SoletelUna) suh-radiata^ Desh.

35. Psammotcea, Lamck., 1818, (Capsella, Desh.; see Eeeve in Conch.
Icon. x). Shell transversally elongated, thin, beaks slightly prominent, the posterior

side indistinctly ridged, scarcely less high than the anterior, sub-equilateral,

coYcred with an olivaceous epidermis ; hinge with one tooth in the left and two
in right valve, all three short, blunt, and grooved ; pallial sinus deep. This includes

a number of eastern shells, in which the epidermis is strongly developed and
the shelly part thin ; they appear partially to live in brackish water ; Fsammotcea
Layardiy Desh., may be considered as the type.

4. Sanguinolaria, Lam., 1799. Shell largely oblong, thin, posteriorly

considerably attenuated and sub-angular; hinge with two approximate, partially

bifid teeth in each valve; pallial sinus very wide, somewhat irregular. Eeeve
describes five species, most of which are rose coloured. S. sangumolenta,

Gmelin, is the type of the genus ; the shells are distinguished by their largely

oval and compressed form and their thin structure.

,5. Blizia, Gray, 1852. Shell compressed, thin, like Sanguinolaria, but sub^

orbicular in shape, and not ridged posteriorly ; the anterior side much shorter ; hino'e

wdth three teeth in the left and two in the right valve ; in the former the central

indistinctly bifid, and the posterior are in both almost horizontally prolongated.

Reeve describes two species as SoletelUna ( = Siatula), the well known JE, orhu

culata from Sumatra, and another, JE. reversa, from Malacca; the latter seems

hardly to differ from the former.

b. Sub-family—TMLLININJ^,

In this sub-family are included the species which are by older conchologists

usually called Tellina. The animals of these species have, as a rule, very lono^,

thin siphons with entire orifices, and the two plumes composing the gills anteriorly

grown together in one plane, but posteriorly more or less free, palpi very

large ; the shells are peculiarly attenuated and compressed posteriorly ; the surface

is very regularly concentrically striated, and in the larger number of them the

hinge is furnished with lateral teeth ; those of the left valve are, however, generally

smaller or even obsolete ; the posterior gape is always distinct, though narrow,

but the anterior is only occasionally traceable ; the ligament is strong, the fulcra

not very prominent, the pallial sinus usually very large. Their geographical

distribution is world-wide, and the first species occur in the Jurassic period;

they are, as a rule, true marine shells.

6. Macoma, Leach, 1819. Shell slightly inflated, or compressed, cardinal

teeth small, sometimes nearly obsolete, the laterals are, as a rule, not developed

at all, occasionally there is a thickening of the margins observablco The sheik
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are usually covered with a rather thick epidermis, and some of them live in

brackish water.

7. TelUdora, Morch, 1851 (?). Shell sub-triangular, or rapidly contracted

posteriorly, very thin, transparent ; surface concentrically plicated ; hinge with two
cardinal teeth in each valve, the posterior in the right valve being usually obsolete ;

posterior lateral teeth more strongly developed than the anterior. The type of this

genus is TelL Burnetii; it is a markedly different shell from other TellinxB in

form and structure, but it passes gradually into the typical forms of that genus
through such species as Tell, crystallina, Chem.

8. Tellina, Linne, 1758. The form of the shells varies from sub-orbicular

to transversally much elongated, but the posterior end is always narrower, somewhat
contracted or flexured, a ridge running from the beaks to the postero-inferior end

;

they are either equivalve, or often the posterior end is the shorter, but sometimes

it is longer than the anterior ; they are always more or less laterally compressed

;

the cardinal teeth are generally well developed, two in each valve, and of the

same number are the laterals, but the latter sometimes become obsolete. It is

almost a general rule that the lateral teeth of the left valve are smaller than

those of the right. The numerous sub-genera which have been established seem
to me to be extremely convenient in the grouping of the many species of Tellince,

and some, as, for instance, Macoma and Tellidora, are, I believe, deserving of being

separated into distinct genera. I may also especially mention Moera, Arcopagia,

(in parte), and Omala, which will probably have to be separated as distinct genera.

However, as the correct comparison of many of our fossil species still depends
upon our obtaining much better materials than those now available, it does not

appear desirable to introduce at present those changes indicated.

H. and A. Adams restrict the name Tellina for a few species of the type,

T, radiata, being transversally elongated, with sub-parallel upper and lower edges,

and well developed cardinal and lateral teeth. The other sub-genera are

—

Qa, TelUnella, Gray, 1852 ; the type being the well known T, virgata,

posteriorly prolonged, and more or less rostrated ; the lateral teeth are stronger

in one valve than in the other.

86. PeroncBoderma, Poll, 1795. Posterior side of the shell angular, not

much produced; lateral teeth in one (usually the left) valve almost entirely

obsolete. T, punicea, Born, is the type. This sub-division is not equally charac-

teristic as others, and most of the species could be classed with the former.

8(?. Mcera, H. and A. Adams, 1852. Posterior end remarkably shortened,

beaks directed backwards, ligament supported by small fulcra, cardinal teeth two
in each valve distinct, lateral smaller in the left valve, but distinctly traceable.

I have examined two small species from the eastern seas ; they externally very

much resemble a Donax (therefore Bonacilla of Gray), but the shells are thin

as in other Tellince,

Sd. FalcBomoera, StoL, 1870. Shell elongated, hinder part shorter, the upper
declivity slightly convex, posterior end sub-truncate, beaks directed forwards;
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ligament situated on thickened but not prominent fulcra ; hinge with one

anterior, long, lamelliform tooth in each valve, bifid in the right, single in the

left valve, posterior cardinal teeth not distinctly traceable in either valve ; laterals

less distinct in the left valve. This is based upon the cretaceous Tellina strigata

of Goldfuss (see Petrgef. Germanise, pi. 147, fig. 18). In form it very much
resembles Moera^ but the hinge presents some marked differences, as noticed

above.

8^. Arcopagia, Leach, 1827, (teste Brown). There have been a number of

very different shells described under the name of Arcopagia, I shall here restrict

that name to those forms which are more or less closely allied to the type species,

TelL crassa of Pennant. These are more or less sub-orbicular, with convex

valves, usually rough surface and always with a posterior plicature ; the cardinal

and lateral teeth are distinct ; of the latter those of the left valve are smaller than

those of the right, but usually distinctly traceable. Even as restricted in this

way there are two sections of shells of a somewhat different aspect ; the one

is almost orbicular like TelL crassa, discus, and scohinata ; the other is posteriorly

more produced, resembling the sub-genus TelUnula, like TelL lingua-felis or

rugosa ; but the shells pass so gradually one into the other that no further separa-

tion appears advisable. Both forms are represented in tertiary and cretaceous rocks.

8/ Linearia, Conrad, 1860, (Journ. Acad. Nat. Sc, Phil., iv, p. 279). Shell

elongated, sometimes roundish, not peculiarly thick, rounded on both ends,

surface partially or wholly radiately ribbed, posteriorly not, or very indistinctly,

flexuous ; anterior cardinal teeth in both valves elongated, bifid, much smaller in

the left valve ;
posterior cardinal small, but larger in the left than in the right

;

lateral teeth much thinner in the left than in the right valve, sometimes alm.ost

obsolete in the former. This ought to include a large number of fossil species

which have been described as Arcopagice ; the want of posterior flexure or

plicature and the usual radiate ribbings near the terminations of the shell parti-

cularly characterize those species. Among recent shells they are represented by

TelL concentrica,^ Gould, (not id, Eeuss or d'Orb.), and one or two others. Eor

many years palgpontologists have separated these shells from Tellina and applied to

them the name Arcopagia.

The hinge-teeth vary a great deal, sometimes the posterior cardinal tooth is

very elongated and laminar in the right valve, at other times it is nearly obsolete.

In the left valve the posterior cardinal is always short and thick, sometimes grooved

or bifid.

Conrad instituted this genus for a North American cretaceous species, and most

of the known forms belong to the same geological period. Conrad's characteristic

is, however, in some respect unintelligible ; he says :
" oval or oblong ; cardinal teeth

in the left valve two, the anterior one elongated, the other under the apex small and

bifid. This shell of which I have only the right valve belongs to a cretaceous group

which d'Orbigny has referred to the genus Arcopagia, &c." It is probable that the

^ I only know this species from the figure in Chenu's Manual.

2f
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reference to a left valve is to that figured by d'Orbigny (Pal. Eran5.5 foss. cret., iii^

pi. 378, fig. 5) ; in such a case, however, it ought to have been stated, for it is a

very great difference to draw up a characteristic from the actual specimen or from

a figure without consulting its original, but Mr. Conrad seems at such occasions

often to indulge in the mysterious; my characteristic quoted above has been

taken from very well preserved specimens of both valves of Tell, costulata of

Goldf. and from our own Indian forms.

Sg, Fhylloda^ Schuhmacher, 1817. Shell oblong, much compressed, pos-

terior side carinated ; hinge with the primary teeth divergent, lamellar ; one lateral

tooth in the right valve only. Type Tell, foliacea, Linn.

SJi, Angulus, Miihlf., 1811, {Tellinula, Ohem., Fahulina, Gray). This

includes a number of small, thin, smoothish shells (like T. fahula, Gmelin, or

T, juvenilis oi Hanley), sub-orbicular, or elongated, with a posterior plicature;

the cardinal teeth are small; of the laterals there is usually only one (the

anterior, rarely the posterior) in the right valve well developed, the other is mostly

obsolete. This section of Tellince is sometimes determined with very great diffi-

culty : some of the species greatly resembling small Macomce ; and perhaps Macoma
ought to range only as a sub-genus here or near Feroncea.

8i. Tellinimera, Conrad, 1860, (Jour. Acad., Phil., 2nd ser., iv, p. 278).

The author describes two species, T limatula and ehorea^ under this name : they

both have an elongated sub-trigonal form, and the shells are said to be thin. Of

the former species a right valve is described, possessing " three cardinal teeth, the

shortest one extending to the apex." Of the latter a left valve appears to be

figured ; the shell is said to have the anterior cardinal tooth slightly oblique. No
lateral teeth are said to occur in the former, and no mention is made of their

existence in the latter. The shells resemble Angulus a great deal, but the present

characteristic appears insufficient to compare Tellinimera with any of the other

sub-genera of Tellina,

Sk. Tellinides, Lamarck, 1818. Shell transverse, posterior part somewhat
attenuated and truncated at the end ; hinge with one approximate lateral tooth.

Type T, timorensis, Lam.
Tellinites, Schloth., 1820, This name has been in use by various authors

since nearly two centuries ago, but Schlotheim reserved it for certain fossil,

especially palceo- and meso-zoic species of Tellince, and similar shells. The
definition is uncertain, for I am not aware that in any of the species the hinge
had been examined. McCoy (Brit. Pal. Eoss., p. 286,) refers to it a species,

T. affinis, which rather appear sto belong to the ^ozjEjfFZDj^ ; other species, how-
ever, have more the aspect of Tellince and still mp^^e th^t of Tellinomya. ^.:,

81. Eomalina, Stoliczka, 1870, r-Sbm^/^,Wud''H. and A. Adams). Shell

elongated, anterior side short, broadly rounded, posterior prolonged, attenuated

with a more or less distinct marginal plicature, narrowly rounded posteriorly;

cardinal teeth small, one approximate lateral tooth in the right valve. T. trian-

gularis, Ohem,, is the type. This is a very characteristic section of Tellina^
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the shells resemble externally Gastrana, but are much thinner. H. and A. Adams
apply, according to Morch, the name Homala, which is a corrected name of

Agassiz for Omala of Schuhmacher, for which the type T. planata of Linne
has been taken, and which is therefore identical with the next sub-genus.

8m. Feroncea, Poli, 1791. Shell oblong, thin, anterior side short, posterior

elongated, sub-angular, with a slightly elevated marginal plicature ; ligament in a

long deep groove ; lateral teeth obsolete, cardinal elongated, but not very pro-

minent. Type T. planata^ Linn.

8#. Metis, H. and A. Adams, 1858. Shell elongately oval, moderately in-

flated, anteriorly somewhat produced and rounded, posteriorly truncate, shortened,

and more or less plicated ; ligament large, in a deep groove, fulcra thickened inside

;

hinge in the right valve with two diverging teeth ; in the left the middle tooth

is distinct, but the anterior is represented only by a thickened margin; not a

trace of lateral teeth ; muscular impressions and pallial sinus large. This genus

is very characteristic and considerably different from other Tellince ; its type is

Tell. Meyeri, Phil., and such forms as T. lacunosa, Chem., Tell, spectabilis, and
many others of the same type, also appear to belong to it, but I have not seen

the last named shell. A species similar to spectahilis occurs fossil in the tertiary

deposits of Burma; it has the ligament marginal and almost covered by the

upper edge. Homes says (Possile Moll, des Wiener beckons, vol. ii, p. 92,) that

he satisfied himself of the identity of the miocene form with the recent one.

I have just now no materials for comparison, but as far as I can remember the

shell there are some not unimportant differences in the fossil form. In any case

the Vienna type is more equilateral than any recent specimen I have seen.

H. and A. Adams refer to the sub-genus Metis merely the single species

Tell. Meyeri, Phil., and quote others like lacunosa, ephippium, &c., as a sub-

genus of Scrobicularia under the name Capsa, Bosc. I had no opportunity of ex-

amining all the species, but those which I have mentioned and a few others certainly

are more allied to the Tellinid^ than to Scrojbiculariid^ ; they have the ligament

soft or spongy, situated in a deep groove, sometimes merely covered by the free

sharp edges of the fulcra, but they have no cartilage proper, at least not separated

or lodged in a special cavity. The situation of the ligament is sub-internal,

perfectly similar to that of many Lucince.

X'^si. Mactromya, Agassiz, 1842, (see Pict. Pal Suisse, 3«^^ ser., p. 154). Shell

elongated, equivalve, solid, sub-equilateral, posterior side somewhat longer, upper

margins sloping, almost straight, both ends rounded; hinge-teeth not known
(? ? wanting), an oblique internal rib in front of the beaks ; ligament strong,

external. Pictet and Campiche have again introduced Agassiz' genus for

the type species M. Couloni, and placed it in the Tellinid^. The authors have

examined specimens with the shell, which is very thick, only exhibiting stri^ of

growth ; they correctly conclude that the shell cannot belong to the Anatinibm,

which are all of a particularly thin structure. It is not easy to find anywhere

else a place for the genus except in the Tellinid^^ although no hinge-teeth have

j/
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as yet been observed : I do not think that the anterior internal rib is of any generic

importance, for such ribs are not unusual in various species of Tellince. In
general form 31. Couloni resembles our Falceomcera inconspicua, but this has

all the characters of the latter sub-genus, the hinge-teeth being distinct; still it is

the only shell I know which can be compared with the European type species.

Possibly Mactromya may stand near Metis, for in some species of this sub-genus

the few cardinal teeth become almost quite obsolete, but then it is again to be

observed that all species of Metis are thin shells.

10. Strigillina, Turton, 1822. Shell sub-orbicular, posteriorly slightly pro-

duced and narrower; surface glassy and divaricately striated; hinge with the

cardinal and lateral teeth well developed ; sometimes there is in each valve only

one strong, sometimes two cardinal teeth. Strig. carnaria is the type of this

genus. The shells are very characteristic, and though resembling in shape and
dentition Tellince, the glassy divaricately striated surface is so peculiar that a

generic separation seems advisable. They are externally very much like IaGr(jB

and other divaricately striated species of the Scrobiculariid^, and must be con-

sidered as truly representative types.

c. 8iih~famUy,—CAVBINJ^..

The shells included in this sub-family are characterized by an inflated form of

the valves, these being generally radiately striated; the hinge only possesses

cardinal teeth, but the animals do not differ from typical tellininje,

11. Macalia, H. Adams, 1860, (Proc. Zool. Soc, Lond., p. 369). This genus

has been proposed for the type Tell. Bruguieri, Hanley. The shell is sub-orbicular,

rather solid and inflated, posteriorly with a moderate ridge, nearly equivalve, the

beaks are prominent, the ligament situated in a deep groove; the hinge with

two very strong cardinal teeth in each valve.

12. Gastrana, Schuhm., 1817. Shell transversally elongated, often sub-

trigonal, inequilateral, more or less inflated ; hinge with two diverging cardinal

teeth in each valve, the anterior in the left usually bifid and stronger than any of

the others ; no lateral teeth are present. The best known species, Gast. fragilis

of Linne, may be considered as the type of the genus. Eossil species are known as

yet only from tertiary deposits, but it is possible that some of the species

described from older formations as Capsa belong to Gastrana. The recent species

burrow in sand and mud; I met with one species near Akyab (Arracan coast)

burrowing in a soft sandstone bank in company with a Fetricola,

13. Capsa, Bruguier, 1791, (Asaphis, Modeer, 1793). Shell oblong,

ventricose, equivalve, posteriorly widely gaping ; surface of valve radiately striated

;

hinge with two diverging cardinal teeth in each valve, pallial sinus spacious.

Linne' s Venus deflorata (Sanguinolaria rugosa of Lamarck) must be con-

sidered as the type of this genus. Reeve describes only two species, H. and A.

Adams quote four, but they may all be considered as varieties of the same species.

A large number of fossil species had been described under the generic name Capsa,
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but not many have as yet been with sufficient certainty proved to belong to that

genus. Deshayes' Capsa minima may rather be a Fsammocola or JPsammohella, but
it has not at all the appearance of a recent Capsa. There are also a few species

from cretaceous deposits somewhat resembling Capsa, but those from older forma-

tions are very doubtful ; most of the fossil species are without radiating stri^, and
their relations to Gastrana have in many cases yet to be fully ascertained.

14. Lucinopsis, Eorb. and Hanley, 1848, fllysia apud Gray, Lejonkairia,

Desh). Shell sub-orbicular, rather compressed, thin, surface concentrically and often

also radiately striated ; hinge with two cardinal teeth in the right and three in the
left valve ; pallial sinus deep, ascending. L, imdata, Penn., may be considered as

the type of this genus. The shell has externally a very great resemblance to some
BOSiNiiN^, especially Cyclina, and also to the fossil species which Conrad called

Cyj^nmma, as well as to dementia in its structure, but according to Clark the

animal is quite similar to that of other Tellince. The one bifid tooth in the left

valve certainly greatly recalls Tellina.

Considering fossil evidence the Tellinid^ do not appear to be so old as many
other apparently more highly organised Felecypoda, for instance, the Anatinidm.
With the exception of a few doubtful forms which I stated to have occasionally been
referred to Tellinites, and a few others called Fsammobia f= GariJ, we have no
certain proof of their occurrence an pateozoic rocks. As regards species from
triassic and Jurassic deposits hardly any different assertion could be made:
there are more forms which resemble gauinm than tellininm, but I am rather
in doubt whether many of those species belong to Gari; they are, as already alluded
to, more probably referable to some of the compressed forms of tapjesinje.

In the cretaceous rocks we have several well marked types, representing a o'ood

number of the genera and sub-genera of tullinin^, but I do not know whether the
same could be said as regards the garin^, I have not met with a single species

which I could with suffi.cient certainty refer to Gari fFsammohia), and so far as
I know all the other determinations are simply based upon the external resemblance
of the shells. Among these, forms resembling Fsammocola and Fsammobella
mostly occur. "With regard to the cretaceous tellininje proper some of the sub-
generic types of Tellina, which are at present less numerous than others, were
then more prevalent, such as Moera, Linearia, Angulus and Komalina ; some like

FalcBomcera appear to be peculiar to this formation, while others like Feronceo-
derma, Tellinella, and Arcopagia are more rarely represented.

In tertiary deposits we already meet with a fauna greatly resembling the pre-

sent one in generic types, but not nearly so numerous in species. Large additions

to this fauna have to be expected from the examination of the tertiary deposits of

India, and no doubt also of other tropical countries. The miocene species of the
European deposits very much resemble those now to be found recent in tropical

countries, and several species are identical. What results the tropical miocene
fauna will give remain yet to be shown.

2 G
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All Tellwibm are inhabitants of sandy shores ; they all bury in mud and
the greater number are purely marine species. Of the garin^ which are more
numerous in Australian seas than anywhere else, there are about 120 species

known ; of tellininm which are in all tropical seas numerous, but largest and finest

in the eastern seas^ there have been as yet about 360 species described.

Cretaceous species of Tellintd^e,

Pictet and Campiche in their review of the cretaceous species of this family refer them to

the genera Tellina, Arcopagia, 'Psammohia^ Sanguinolaria, and Mactrom^a, (see Pal. Suisse 4^^

ser., 3^e part., pp. 133, &c.).

1.

—

Mactfomya Couloni is the type of the genus; no other species is as yet known, and it is no
doubt necessary to be very careful in transferring an imperfect fossil shell from one o-enus into

another, for the confusion is in such cases often endless, and no benefit results either to the con-

chologist or the geologist.

2.—Of Sanguinolaria also only one species has been described, S. cretacensis, Conrad, from
Alabama ; it has quite the form of recent species of that genus, but the hinge-teeth have not been
observed on the fossil. I cannot see for what reason the shell has been referred to Cyprimeria by
the same author (Am. Jour. Conch., iii, p. 9).

G-ari and allied genera, I have already mentioned that there is great difficulty in determinino-

which of the species usually quoted as Gari (=^ PsammoUa) really belong to that genus and which

to others. Judging from the preparation of the hinge-teeth of the two species which occur in the

Austrian Gosau formation, and of three species from the South Indian cretaceous rocks, I came to

the conclusion that these species do not even belong to the sub-family garina^, but must be classed

in a separate genus in the tapesin^, (family Veneridae). However, from want of sufficient

data regarding the hinge-teeth of other species, I shall be obliged to retain here those species which
are closely allied in form to Gari and others, though this statement must be accepted with the

distinct understanding that there is as yet not a single case known in which one of those species

has been satisfactorily ascertained as belonging to any of the genera of the Garin^.

3-5.— Gari Giiilleroni, tenuis and Valangiensis, have the general form of P^(27^?^y?6?^^^, but are

rather less high.

6-8.— Gari EscJieri, intermedia and Studeri, have the posterior end radiately ribbed; there is a

large number of such recent forms of Gari, they are chiefly of small size.

Gari compresm, d'Orb., sp., Solen elegans, Math., [non d'Orb. or Desh.], impar, Zittel

[ = elegans, d'Orb.),-^ discrepans, Duj., Arnaiidi, Coq., (apparently closely aUied to the last), and

Sitessi, Zitt., &c., are all species of tafesinal, as I shall state in more detail subsequently.

Gueranger^s (Album paleont., 1867, pi. xv,) three species, Capsa Cenomanensis, CoIotkb ^nd

concentrica, are closely allied to d^Orbigny's elegans = ZittePs Fs, impar, and no doubt also

belong to the same type of tapesinae.

Gari texta, Gabb, (Pal. Calif., I, p. 155,) has the general form of the genus, but the pos-

terior plicature is apparently indistinct, as in Hiatiila.

I may here mention the peculiar shell described by N ill son as Venus? ejcuta ; it may prove

to be a species of the garinae (Petr. Suec, p. 17).

* Matheron's name elegans must stand for tjie jT^i^e^-form ; Deshayes' species elegans is a Gari;

d'Orbigny's name elegans was changed into impar by Zittel, who (Denksch. Akad., Wien, vol. xxiv, p. 120,) iden-

tifies the Gosau with the French species, although, judging from the figures, there are considerable differences between

the two ; the author does not say whether he had compared authentic specimens of the latter with the former.
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Tellina^ and allied genera,

9.

—

Tell, Carteroni, d^Orb.^ is a typical Tellina ; the casts show im|)ressions of the cardinal

and lateral teeth in both valves.

Tellina Sohralensisj Sharpe_, which is quoted by Pictet and Campiche_, and which had been

originally described as coming from cretaceous beds^ is^ according to a subsequent note of the author,

a tertiary fossil from the ^'^ Almada beds^^ at Portella. It is a fine example of the sub-genus Metis,

and closely allied to the recent M. lacunosa^

10.

—

Tell. Moreana, d^'Orb-^ ( ? Peronmoderma)

.

11.

—

Tell, phaseolina, P. and C. (? Feroncea).

1^.

—

T. gracilis, Sow.,, sp.^ has the general form of a true Tellina (non T. gracilis. Reeve's

Conch. Icon., 1867).

13.

—

Tell, sub-iemmtriata, d''Orb., {AmpJiid. tenuistriata. Sow.,) may either be a Thracia, ov,

possibly, a FeroncBOderma.

14.

—

Tell, striatuloides, Stol., is a Tellinella (Tell, striatula, Sow., non idem [Tellinella]

,

Lam.).

15.

—

Tell. Renauxi, Math., appears to be also a Tellinella.

T. Venei, d'Archiac, is evidently a species of the tapesinje.

16.

—

T. fragilis, d'Arch., [non T. (Gastrana) fragilis, Linn.], appears to be a Mxra.

17.

—

T. Uouyana, d''Orb., may most likely be a species of Feroncea.

18.

—

T. Goldfussi, Eomer, is a very indistinct cast; it has the appearance of a Tellinella.

19.

—

T. pseudo'^lana, d'Orb. {plana, Rom,,) is like a Moera. I have not been able to examine

the hinge.

20.

—

T. fenuissima, Reuss. I do not know a single species of Tellina which approaches this

peculiarly rounded form ; in some respects it resembles Macalia, in others Gastrana, but the

examination of the hinge-teeth is necessary to insure correct generic determination.

Tellina BeicJiii, Rom., is most likely a Corimya,

21.

—

Tell.? semistriata, Giimbel, 1861, (non i^. Desh., 1864). From the reference to Tell,

rostralifia, as to form, the species seems to belong to Tellinella.

22.

—

? Tell, suhradiata, R5m. (Bonax id., Rom.,) is evidently a species of FalcBomoera, 2indL

closely allied to Fal. strigata, Goldf., except that Romer represents his species more angular at

the anterior end. Pictet and Campiche (loc. cit., p. 141,) add T. mqualis, Mant., a^d T. ? Vec-

tiana, Forb. The former has never been figured or described, the latter must be a Homalina, if it

at all belongs to the telliniNjE.

23.

—

Tell, strigata, Goldf., is the type of FalcBomoera (see p. 116).

24.

—

Tell, syriaca is described by Conrad (Off. Report, &c.,) from Palsestine.

25.

—

Tell. StoliczJcana (non Stoliczkai ! ) , Zitt., 1864, (Denksch. Akad., Wien, xxiv, pt. ii,

p. 119,) is of a broadly triangular form, has very strong lateral teeth, but an indistinct posterior

plicature ; it may be classed with Feronceoderma.

26.

—

Tell, gihha, Coquand, 1865, (Monog. de Tetage Aptien de FEspagne, p. 101,) is

apparently a Tellinella.

Species of Arcopagia and Linearia (see Pal. Suisse, 4^® ser., p. 143)

.

27-28.

—

Arcopagia suh-concentrica and Rouliniana of d'Orbigny are Linearice. Arc. Ce7io-

manensis, mimismalis and rottmdata of the same author are to all appearance Cyprimerice, which

belong to the Venerid^, as will be stated in more detail hereafter, though Conrad considers the

srenus to be a member of the Tellinidj^.

29-37.

—

Arcopagia semiradiata, Math., sp. (Venus id.), A. Miclielini, Coq., A. gibhosa, d'Orb.,

A. circinalis, Duj., sp., (d'Orb.), ( = Tell, clathrata, Reuss, Bohm. Kreide, pt. ii, p. 19),

^ There are remarkably numerous repetitions of names among fossil and recent Tellinc^ ; even in Deshayes'
la«t edition of the Paris fossils such instances are not very uncommon.
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A, hmqualis (TeLinaqualis, Sow.;, noa id, Hanley),^. suhdeciissata, Rom., sp.^ A, costulatcij Goldf.^

sp., (TellinaJ, A, concentrka, Reuss^ 1843 (non «V/. Gould, 18 ??); and perhaj^s also ^. ^«;?2^,?/o5^^

Eeuss, sp. (Solen), are all species of Linearia, but I expect that several species will be found

identical among themselves, such as those described by Reuss and Romer from Germany with

those of d'Orbigny from France.

38-39.

—

Ar. hiradiata and fenestrata, Zittel, (Denksch. Akad., Wien, 1864, xxiv, pt. ii,

pp. 118—119,) are also Linearice ; the same author redescribes Ar, semiradiata, Math., from

the Gosau.

40.

—

Linearia fArcopagiaJ midtilineata, Coq. (Mon. etage Aptien, 1865, p. 98,) has the general

form of L. circinalisj but is sard to have the left valve more convex than the right one.

41-42.—^r. reticulata and Ar, cremlata, Gueranger, (Album paleont. de la Meuse, 18G7,

pi. XV, figs. 13 and 16,) are Linearim, The author also figures Lin, semiradiata, Math, sp.,

under the name Arc. radiata, d^Orb.

43-44.

—

Tell, parallela and Refanensisj Coquand, from Algeria are, if they belong to the

Tellinidas, species of Moera.

45-53.—Meek (Check list of N. American cretaceous fossils, Smiths. Misc. Coll., No. 177,

1864, p. 14,) quotes the following : Tell. ? Cheyenyiends, T. LJufalensis, cequilateralis, nitidula,

Ripleyana, scitula, ? 8ulelliptica, Meek and Hayd., [non I'. 5z^5^//^>i;^(?«, Sow., apud Reeve],

(Tellinimera) chorea, (Tellinimera) limatida.

54-57.—The same author also quotes Arc. texana, Romer, which more likely belongs to

Cyprirneria ; further Linearia 7netastriata, Lin, ? cancellato-sculpta, and L. ? irradians ; the last two

and especially the last mentioned will probably be shown to belong to the tapesin^.

58-72.—Gabb describes in Palseont. of California, vol. i, pp. 154, &c., and vol. ii, pp. 182 and

183, Tell, longa, Remondii, Hoffmanniana, monilifera, ooides, Mathewsonii, decurtata, ? quadrata,

Aslihurneriij Whitneyii, {? Sanguinolaria)parilis, Hornii, Californica ; Tell, cequalis and ? undulifera.

All these represent several sub-genera of Tellinaj but especially Tellinella, Homalina, Feronaoderma,

possibly also Fliylloda (T. monilifera) and Pal(Xomoera (T. ooides).

Tell. Bogotina, d^Orb., (Pal. Am. meridionale, pi. xviii, figs. 16-17,) I have already

mentioned has more the character of a Corimya.

73-74.

—

T. Lar^illierti sind Arc. Faldiviana , d^Ovh., (Voy. Astrol. Paleont., pi. v, figs. 5-8).

The former appears to be a Tellinella, the other has no radiating striae, and is, therefore, more pro-

bably a Tellinides or Ilomalina, than a Linearia, with which it also agrees in form.

To this number probably Tell, alharia, arctata, bitruncata, emacerata, obruta, Oregonensis, and

suhnasuta from Mr. Conrad''s lower eocene rocks have to be added (see Conrad^s Check list, &c.

;

Smiths. Misc. Coll., No. 200, 1866, pp. 7-8).

"t^ capsinje,

75.

—

Capsa texana, Conrad (Emory's report, p. 164).

76-77.

—

Asaphis undulata and multicostata, Gabb, (Pal. Calif., vol. i, p. 154, and vol. ii,

p. 154, &c.) ; both have very much the form oi Linearice, especially the last one ; of the first

Gabb figures the hinge without lateral teeth.

Capsa gigantea, Miiller (Monog. der Pet. der Aach. Kreidef. Supplem., 1859, p. 15,) appears

to be a Frotocardia,

78-88.—The following species occur in South India : Tell. (Tellinella) petrosa, T. (Tellinella)

Arcotensis, T. (? Feronceoderma) scitulina ; T. (Fer.) primula ; T. (Arcopagia) mendosa, T. (Arcopagia)

discites ; T. (Tellinides) adpressa, T. (Falceomrera) inconspicua, T. (? Homalina) undata, T (Linearia)

semiscidpta and T. (L.) sculptilis. The species are almost in an equal number distributed over the

three geological groups of the cretaceous deposits. Tell. Fondiclierriensis, Porb., and two other

similar species will be described in the sub-fiimily tapesinjE,
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TELLINA, Linne, 1758.

(Including sub-genera^ vide p. 116^ &c.).

1. Tellina [Tellinella] petrosa, Stoliczlm, PL XVI, Figs. 27-28.

Tell, testa elongata, multo longiore quam alta^ parte antica paululum longiore

qiiam postica^ utrinque dtstincte attenuata, marginibtis superiorihis declivis, sub-

rectis, antice anguste-rotundata^ Jpo5^^^^ suh-angulata^ plicatura paulo elevata

;

margine inferiori lentissime curvato ; superficie striis crassiusculis lamelliformibus

conferlis notata.

This is a Tather elongated form, of the type of the recent Tell, rostrata, nearly

or fully double as long as high ; with the upper edges descending gradually and

meeting at the beaks under an angle of about 132 degrees; the anterior edge

is somewhat convex, the posterior nearly straight ; the anterior end is rounded, the

posterior obtusely angular ; the inferior margin is very slightly curved. The shell

is thin, though not particularly so ; the surface is covered with concentric lamellar

striae ; the posterior plicature is slightly elevated, though distinct. I have not been

able to observe the hinge of this species, but there can be little doubt that it

belongs to the sub-genus Tellinella, On the specimen represented in fig. 28,

which is a cast, the lateral teeth are observable as impressions.

Locality,—Garudamungalum, in a bluish calcareous sandstone.

Formation,—Trichinopoly group.

y/'2. Tellina [Tellinella] Arcotensis, StoUczka, PL V, Pig. 2.

Tell, testa transversaliter elongata, valde compressa, fere cequilaterali, antice

latiore^ rotundata^ postice angustata^ sub-rostrata ; prope marginem distincte sulcata ;

umbonibus prominulis, late7Hbus superio7'ibus paululum declivis, fere rectis, margine

p)ostico antice convexo, postice insinuato ; superficie striis confertis, siibtilissimis

concentricis eleganter notata, Cardo in valva sinistra duobus dentibus cardinalibus

atque duobus lateralibus elongatis, sed paulo prominulis, instructus.

Shell thin, very much compressed, transversally elongated, nearly equilateral,

anteriorly rounded and broad, posteriorly gradually attenuated, angular, a distinct

groove, bounded on either side by a moderately elevated ridge, running to the pos-

terior end ; beaks prominent, pointed, the upper sides nearly straight, descending,

meeting at the beaks under an angle of 135 degrees ; lower margin anteriorly

convex, posteriorly flexuous, insinuated; surface minutely and very regularly

concentrically striated. The hinge has in the left valve as usual .two cardinal and

two slightly prominent lateral teeth.

This is a true species of Tellinella ; it greatly resembles several recent species.

Locality,—Ninnyoor, in a white earthy limestone.

Formation,—Arrialoor group,

2 H
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y 3. Tellina [ ? Peeon^oderma] scitulina, Stoliczka, PL IV, Pigs. 10-13, and

PL XVI, Pig. 30.

TelL elongata^ moderate compi^essa, crassiiiscula, incEquilaterali, parte antica (?)

breviori, ad maj^ginem rotundata, parte postica prodiicta et attenuata, sub-a/ngiilata,

plicatura hand dlstincta ; inarginihiis superioribiis fere rectis^ declivis, angulmn 130°

formantibus ; margine inferiori convexiusculo^ superficie striis distantibus^ lamel-

losis^ crassiusculis seu corrugatis ornata. Cardo dtiobus dentibus cardinalibus

ac lateralibus in utraque valva instructus.

Shell elongated, moderately compressed, more than one-third longer than

high, marked with distant lamellar or rugose concentric striae; beaks promi-

nent, superior declivities meeting with an angle of 130 degrees; the anterior

side shorter, broadly rounded; posterior somewhat produced and attenuated,

hardly flexuous, inferior margin almost evenly convex. The hinge has two cardinal

and two lateral teeth in each valve, the posterior cardinal in the left and the

anterior in the right are stronger than their respective anterior and posterior ; the

laterals of the left valve are considerably smaller than those of the right one, but

quite distinctly traceable ; they are elongated, thin, marginal.—The somewhat solid

structure of the shell as compared to its size, and the peculiar apparently rough

striation, readily distinguish this species from any other known. In form it closely

resembles the Gosau Tell, StoUczkana, but all our specimens are considerably longer

in proportion to the height :—figure 10 on pi. v is in that respect somewhat incor-

rect, and a second representation of the same specimen is given on pi. xvi, fig. 30.

The posterior plicature is indistinct. As to form the shell bears a great resem-

blance to a Mcera^ but I could not satisfactorily prove that the shorter side is the

posterior ; to all appearance the shorter side seems in our shell to be the anterior

one, at least there is in one specimen (fig. 10a, pi. v,) a small ridge behind the

umbones which can only be explained as a fulcrum ; I have not been able, however^

to see the pallial sinus.

Locality,—ComarapoUiam, in a light coloured sandstone.

Formation,—Arrialoor group.

^/ 4. Tellina [Tellinides] primula, Stoliczka, PL V, Pig. 1.

Testa ovata, fere cequilaterali^ temiissima, valde compressa, antice rotundata,

postice obtuse ac late truncata^ jugo pauhdum elevato ab umbonibus ad marginem
posterO'inferiorem decurrente instructa ; marglnibus superioribus pauhtlum declivis,

lente curvatis, margine inferiori convexo, postice vix flexuoso ; superficie st7nis

cequalibus, subtilissimis concentricis induta, Cardo in valva dextra duobiis dentibus

cardinalibus distinctis et uno postico laterali instructus, dente laterali antico fere

obsoleto.

Shell oval, nearly equilateral (the posterior part very little shorter than

the anterior), about one-third longer than high, very thin and compressed; the
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beaks are very sliglitly prominent, the upper margin somewhat curved, but
very gradually descending; the anterior side is rounded, the posterior convexly
truncated, with a slightly elevated, rather broad ridge running from the beak to

the postero-inferior margin. The surface is . very elegantly and most minutely
concentrically striated, the striae being extremely fine, but distinctly elevated and
separated by broader, though deep furrows. The hinge of the right valve has two
distinct cardinal teeth, of which the anterior is bifid ; the posterior lateral tooth

is traceable, but rather distantly placed, the anterior lateral is obsolete. The more
rounded and shorter form readily distinguishes this species from TelL Arcotensis,

and the less distinct posterior ridge and more oval shape of the shell appears to

agree with some recent species, like Tell, coccinea, which have been referred to the

sub-genus Tellinides,

Locality.—ComarapoUiam, in a greyish cougiomeratic sandstone.

Formation.—Arrialoor group.

}/ 5. Tellina [Aecopagia] mendosa, Stoliczha, PL IV, Fig. 9.

Tell, testa ohlonga, suh-^compressa, fere ceqitilaterali, antice late rotimdata

posfice angulata^ plicatura parva instriicta ; marginibus superioribus declivis, prope

rectis ; margine inferiori convexo, postice flexuoso, insinuato, Cardo in utraque

valva duobus dentibus obliqiiis cardinalibiis^ in valva dextra duobus lateralibits

crassis instructus : anteriori dentibus cardinalibtts approximator posteriori remoto

;

impressionibiis muscularibus magnis, elongatis ; simt pallii lato^ ad f totiiis testes

longitudinis extenso, vix ascendente.

Although the single specimen figured is only a cast, its form and otherwise

very good preservation makes the shell so characteristic that it could not easily

be mistaken for another species. The form is broadly oblong, about fth longer

than high; the valves are somewhat convex, the beaks prominent, with the

sides almost straight, sloping and forming an angle of 114 degrees ; the anterior

side is broadly rounded, the posterior angulated, somewhat flexuous, there being

an indication of a small posterior plicature. There are two cardinal teeth in each

valve, and in the right two very strong lamellar teeth, of which the anterior is

thick and close to the cardinals, the posterior thin, lamellar, and remote ; no trace

of lateral teeth is perceptible in the left valve. The muscular impressions are

much elongated ; the pallial sinus deep, reaching to about frds of the length of the

shell and scarcely ascending at all. On the anterior slope of the cast there are a

few corrugations, and, judging from the strong impressions of the different parts, the

shell must have been rather solid, and, on the whole, very much like the recent TelL

discus. There is no trace of lateral teeth perceptible in the left valve, but such is

nearly the case in some specimens of T, discus also ; the form and position of the

other teeth is, however, so very characteristic that I think there can be little

doubt of our species also belonging to the sub-genus Arcopagia, though the pallial
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sinus is in the fossil form smaller than in any recent species of that group which I

have examined.

Locality.—Odium, in a brownish earthy limestone.

Formation.—Ootatoor group.

\ / 6. Tellina [Arcopagia] discites, Stoliczha, PL IV, 'Fig. 15.

Tell, testa subdisooidea, parviila^ solidula, concentrice minute striata^ cequilaterali,

antice ac postice rotundata., marginibus superioribus ad apicem anguliim 116°

forniantibus ; dentibus cai'dinalibus in valva dextra distinctis.

A small species, but very distinct from any of the other cretaceous Tellince

;

the disciform almost quite equilateral shape and the strong development of the

lateral teeth entirely agrees with the sub-genus Arcopagia. It is not very probable

that the specimen figured is a very young shell, for it is of rather a solid structure.

The upper sloping lateral margins form an angle of about 116 degrees, the anterior

and posterior ends being both rounded.

Locality.—Moraviatoor, in a dark-brown earthy limestone.

Formation.—Ootatoor group.

v/ 7. Tellina [Tellinides] adpressa, Stolichza, PI. IV, Eig. 14.

Tell, testa ovato-elongata, pertenui, valde compressa^ fere cequilaterali^ ad
utramque extremitatem late rotundata ; umbonibus paulvdum promiMulis, marginibus

superioribus parumper descendentibus ; superficie minutissime concentrice striata.

Gardo in valva dextra dentibus duobus cardinalibus, anteriore bifido instructus

;

dente laterali antico distincto, postico fere obsoleto. Altitudo : longit.=0'68.

This is a remarkably compressed and very thin shell ; it is almost equilateral,

equally broadly rounded at both ends, and there is no trace of a posterior ridge

observable; the upper margins are very little descending, the beaks being

minute ; the surface is covered with very fine and numerous concentric strige. The
hinge of the right valve is composed of two cardinal teeth, of which the anterior

one is bifid ; the anterior lateral is distinct, but the posterior almost obsolete (it is

too strongly represented in fig. 145). The proportion of height to length is 0'68.

Var.—altitudine testce : longit. 0*60, pi. xvi, fig. 25 ; testa margine inferiori

ad medium parumper insinuato instructa.

This form appears to be only a variety of the former, at least the only speci-

men found at present does not allow of any better conclusion. The shell is slightly

more elongated, and the upper margin slopes under an angle of about 142 degrees

;

structure and striation of the surface is equally fine and quite similar to the former.

There is a very shallow^ conspicuous depression running from the beak to the inferior

margin, and this very much resembles some FsammotcEce, and is the principal

character which gives the shell a somewhat different aspect from the one above
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described ; however, the surface of this latter shell had greatly suflPered in preparing

the hinge line, and a very close comparison is now not easily made out. Both forms

were found at the same locality and in the same rock.

Jjocality.—Moraviatoor, in brown earthy limestone^

Formation,—Ootatoor group.

8. Tellina [Paljeomceea] inconspicua, Soioerby, PL IV, Eigs. 6—8.

1846. Psammohia? inconspicua, Sow., apud Forbes, Trans., Geol. Soc, London, vii, p. 142, pi. xv, fig. 18.

1847. ? Tellina Grangei, d'Orb., Voy. Astrolabe, Pal^eont., pi. v, figs. 8-10.

TelL testa ovata^ compressa, sub'(^qmlaterali, parte antica longiori^ paulo

anguBtata^ ad terminationem rotundata, parte postica breviori, late ac rotundate

trwYicata ; marginibus superioribus declivis, angulum 140° formantibus, margine

inferiori lente curvato ; stiperficie striis concentricis incrementi instructis ; plica-

t'ura posteriori sub-obsoleta, Cardo valv(B dextrcB dente unico bifido elongato

anteriori instrtwtus ; dentibus lateralibus in utraque valvct duobus^ in valva dextra

fortioribiis quam in v. sinistra; sinu pallii profundo^ lato, ascendente^ ad termina-

tionem uniforme rotundato.

This is a very characteristic form, and the second species of true Falceomcera,

The shell is transversally elongated, rather compressed, inequivalve, the anterior

part being somewhat longer than the posterior, though in some specimens the

difference is less conspicuous than in others. The anterior end is narrowly

rounded, the posterior rather broadly truncated. The surface of the valves

is finely concentrically striated. The lateral teeth are stronger in the right than in

the left valve, and of the cardinals I have only observed the long bifid tooth in the

right valve.

The more regular wedge-shaped form and the almost total want of the posterior

plicature readily distinguish the present species from Fat. strigata^ Goldf.

D'Orbigny identifies his Tellina Grangei with this species, but I have some doubt

that the identification is correct. D'Orbigny's form is in some respect allied to

our variety of T, adpressa, but is considerably more inequilateral. I have seen

d'Orbigny's original in the Jardin des plantes at Paris, but the shell is so small

and indistinct that, I confess, I am not acquainted with any of our Indian Tellince

which I could confidently identify with it, and if the very young shell from which

d'Orbigny has described his species be really the same as P. inconspicua, it would

show that the posterior end becomes less distinctly ridged with advancing age.

Focalities,—Alu.ndMiaipooTa>m. and Serdamungalum, in whitish calcareous and

bluish sandstone.

Formation,—Trichinopoly group.

2i
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y 9. Tellina [ANauLUs] UNDATA, StoUczka, PL V, Pig. 3.

Tell, ovato-elongata^ solidula, convexiuscula mcBqxdlaterali^ parte antica multo

breviori, late rotundata, parte postica producta, flexuose attenuata ac plicatura

distincta instructa ; nmbonihus incurvis, acutatis ; margine anterO'Superiori hrem

fere recto, postico lente curvato. Cardo in valva sinistra dente uno cardinali

crassiusGulo, altera fanticoj tenui, paululum prominulo instructiis ; dentibus

lateralibus elongatis ; superficie concentrice obsolete striata.

Shell oyately elongated, rather thick, somewhat convex, inequilateral, the

anterior side is only about |th of the total length of the shell, broadly rounded,

the posterior attenuated, obtusely angulated and distinctly ridged ; the beaks are

prominent, incuryed towards the front ; the upper anterior margin is nearly straight,

the posterior much longer and slightly curved ; both meet at the beaks with an
angle of about IM degrees. The surface is obsoletely concentrically striated, a

rather unusual appearance in Tellina,

I have seen only two left valves of this species ; in both the middle cardinal

tooth is strong, the other cardinal tooth in front of it thin and very slightly promi-

nent; the laterals are elongated, and almost throughout of the same thickness.

The peculiar convex form and solidity of the shell are very characteristic of this

species.

Locality,—ComarapoUiam, in whitish sandstone.

Formation,—Arrialoor group.

x/10. Tellina [Linearia?] semisculpta, Stoliczka, PL V, Pig, 5.

T, (Lin.) testa late subtrigona, mlde compressa, fere cequilaterali, antice ac
postice rotmidata, polita, concentrice crassiuscule striata, et in dimidio antico radiatim
costulata ; umbone paulo prominulo antice versus incurvo ; marginibus superioribus
angulum 130° formantibus, margine inferiori levissime curvato.

The sculpture of the only specimen is so very characteristic that this species,

though only known from a single imperfect specimen, can be readily distinguished
from any other shell found in our South Indian cretaceous deposits. The whole of
the anterior half is ornamented with flat radiating ribs, and the entire surface
besides covered with concentric striae, being rather strong as compared with the size

of the shell. The hinge could not be exposed on account of the very thin struc-

ture of the shell.

LocaUty.—^QT^mmm^dlwooL, in a brownish calcareous sandstone; the species
appears to be very rare.

Formation,—Trichinopoly group.



OF SOUTHEEN INDIA. 131

11. Tellina [Linearia] scvJjVTIIjI^, Stoliczka, PL V, Eigs. 6-7.

Tell. fLin.) testa ovato-elongata^ sub-incequilaterali, antice paulo longiori,

ad terminationem late rotundata^ postice breviori, paululum angustiori ac rotimdate

truncata^ mediocriter convexiuscula, conGent7nGe confertim costulata ad utrumque

latus striis nonnullis radiantibus ornata^ striis anticis crassiusculis ; umbonibus

antice versus incurvis, prommuUs ; marginibus superioribus moderate decUvis^ margine

inferiori lente curvato.

This species is as to form closely allied to two others from cretaceous rocks,

Lin, concentrica, Eeuss, waA. Lin, semiradiata, di'Ovh. The first has the anterior

side narrower instead of the posterior, and the second has distinct radiating lines

only on the posterior side; thus the form, as above described, and the numerous striae

are characteristic distinctions of the Indian fossil. The concentric striae or ribs

are rather strong, but very close together, and even on the middle portion of the

surface of the shell there are some indications of fine radiating lines. The right

valve has an anterior cardinal tooth distinctly bifid, and a posterior, parallel to the

margin, prolonged ; the lateral teeth are distant and very distinct.

Locality,—ComarapoUiam, in a greyish sandstone.

Formation,—Arrialoor group.

XII. Family,—LONA CILjF,

Animals closely resembling those of the Tellinid^, but the siphons usually

are shorter, thicker, and with fringed orifices ; the foot is lingui-form, compressed,

the palpi and gills of moderate size, one pair on each side.

The shells are more or less wedge-shaped, transversally elongated, always

strong and solid, closed on both ends, the posterior side often shorter, but some

species are nearly equilateral, and a few others have the anterior side shorter

;

the inner margin of the shell is smooth or crenulated ; the hinge usually has

two strong cardinal teeth in the left and one in the right valve ; sometimes

there is in the latter a small posterior cardinal tooth traceable ; lateral teeth are

two in each valve, those of the left are always smaller than the corresponding

ones of the right valve, sometimes those in the left valve altogether disappear,

but the right laterals very rarely become obsolete ; the muscular impressions are

strong and the joallial sinus deep, extending in the elongated forms like JSecuba,

or Iphigenia^ horizontally, in Donax and others it is ascending and dilatated

;

ligament short, strong, generally supported by thickened fulcra.

Deshayes was the first to point out some of the characteristic distinctions in

the animals and shells of the Donacidm and Tbllinidm, urging their separation

as two distinct families respectively. Eormerly the genus Donax was classed

with Tellina, H. and A. Adams and others formed a sub-family under the

name of BONACiN^y and there can be no doubt that the latter are very closely allied

to the Tellinidje, which is especially the case with regard to some of the forms
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of IpMgenia, and others, possessing a tliin shell. It is in fact by no means
certain that a thorough examination of the animals of the various forms of Donax
and Tellina will greatly support a separation into two families, although the typical

TellincB and Donaces are apparently more distinct than is ScroUcularia for instance

from Gastrana, With respect to form and structure of the shells we see that the

Tellinidjs are analogous to the Scrobiculamiibje, while, as already mentioned,

the DonACID^ exhibit a similar relation to the 'Pa:pb:iidm, On the other hand, the

BonACID^ form a good connecting link between the TELLINACEA and the

VENEBA OEA, so much so that several authors like Philippi and others consider

it more correct to class Venus and allied genera in the family Tjellinidae ; this

IS, however, for reasons which I have already (p. 103) stated, by no means justifi-

able. The following recent and fossil genera and sub-genera may be conveniently

distinguished.

1. Tancredia, Lycett, 1850, fHettangia, Terquern, 1850, see Morris and

Lycett, MoUusca of the Great OoL, Pal^ont. Soc, London, 1853, pt. II, p. 90).

Shell equivalve, sub-equilateral, anterior side usually somewhat produced, narrowly

rounded at the extremity, posterior side shorter, generally sloping and obliquely

truncated, ligament short, external ; hinge with one or two cardinal teeth in

each valve, a small anterior in the right and a similar posterior in the left valve

being sometimes developed; lateral teeth two in each valve, approximate to the

cardinals, and usually stronger in the right than in the left valve ; muscular im-

pressions oval, pallial line simple.

This is, as far as I know, the oldest form which certainly belongs to the

family Donacibje. The resemblance is indeed so great, that it is almost difficult

to distinguish the fossil Tancredice from some Donaces and Ipliigenw. As regards

form they resemble both, but as regards dentition they are more allied to Iphigenia,

there being either one or two unequal cardinal teeth in each valve. Tancredia is

said, however, to possess an entire pallial impression, which is rather remarkable and

not to be met with in any of the recent species of Bonacibje^ though it is very

small in some belonging to Galatea,

Species of Tancredia are described from the Lias, Dogger, and Malm ; one

species, T. americana, is also noticed from American cretaceous deposits ; but it is

very probable that some of the triassic and rhsetic forms have also to be referred to

that genus. Meek in his Check list of cretaceous North American fossils proposes

for Tancredia a special family which seems to me perfectly unnecessary. Eor the

various forms of typical MYA CJEA, some of which have a sinuated and others an

entire pallial impression, sufficiently show that we cannot lay too much stress

upon that character.

2. Isodonta, Buvignier, 1852, (Statistique Geol. de la Meuse, p. ii;=? Sower-

(/]
bya, d'Orb.). Shell equivalve, sub-equilateral, solid, right valve with two almost

'• horizontally diverging cardinal teeth, left valve with one central cardinal tooth, two

lateral teeth in each valve much stronger in the right than in the left valve.

Isodonta Deshaijesea, Buv., from the Oxford clay, is the type of the genus.
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Lycett (Suppl. Monog. on the Moll, from the Great Oolite, Palseont. Soc,

London, 1863, p. 65,) describes several species of this genus, adopting for them

d'Orbigny's name Sowerhya, as n> ^jnonjm. oi Isodonta, D'Orbigny (Prod. I,

p. 363,) suggested this name for a Jurassic species, S, crassa, of which he says that

it possesses a cartilage-pit. Lycett suggests that that author had likely seen only

the right yalve and took the median pit, which corresponds to the tooth of the left

valve, as a cartilage-pit, believing, therefore, that the genus was allied to Mactra,

This may be, and probably is, the case, but as neither d'Orbigny nor, as far as I

know, any subsequent author had as yet given a description and figure of the type

species, it is impossible to accept his name in preference to, and as a substitute for,

Isodonta, It may after all turn out to be something else, and it is far preferable

to keep such uncertainties out of our lists. No other but Jurassic species of

Isodonta have been described, and they are few in number. The strongly

developed hinge-teeth and their arrangements readily distinguish that genus from
Tancredia.

3. Egerella, Stoliczka, 1870, (Bgeria, Lea, 1833, Contrib. to Geology, p. 49,

non idem Roissy or Leach). Shell elongated, sub-trigonal, anterior side much
shorter than the posterior ; hinge with two cardinal teeth in each valve, one of

which is bifid, lateral teeth none, sometimes they are indicated by a thickening

of the margins ; ligament external, apparently on the shorter side, inner edge of

shell occasionally crenated.

Lea described several somewhat different species under this genus. Conrad
referred the orbicular forms to Mysia and SpJicerella, and they certainly belong to

the LvcmiBM, reserving the name^^(?rM for such forms as^^. subtrigona andovalis

of Lea. These shells externally very much resemble the sub-genus Moera of Tellina,

but as the latter never have the inner margin crenated, it is probable that the

present classification of the genus is the more correct one. Conrad in his Check
list of eocene N. American fossils (1866) refers seven species to the genus.

Desh ayes and others describe similar tertiary forms, but we must yet wait for a

better characteristic in order to be able to distinguish the genus sufl&ciently from
Donax and several of its sub-genera.

4. Donax, Linne, 1758. Shell ovately elongated, anterior side usually the

longer, wedge-shaped, rounded at the end, posterior shorter, obliquely truncated,

surface variously striated and covered with an epidermis ; hinge with two cardinal

teeth in the left and one in the right valve, lateral teeth stronger in the right than

in the left; pallial sinus deep, broad and somewhat ascending; inner edge of

shell smooth or crenulated.

The genus Donax has been restricted by H. and A. Adams for the species

of the type of D, rugosus, Linn., while some other forms resembling compressus

have been placed by the same authors in the sub-genus Latona of Schuhmacher-
I confess that I am unable to find even a sub-generic distinction of any value

between the two divisions ; a few of the other sab-genera are, however, more
easily definable. Some of the species like D, vittatus ought to be referred to Serrula,

2k
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Again, some of the fossil species in form resembling Donax have been called by
palaeontologists Donacites, but the name cannot with our present knowledge of the
respective shells be allowed to have any signification in conchological literature.

4a. Serrula, Chemnitz, ? Shell elongated, sub-equilateral, anterior side

inflated, somewhat flexuous, rounded, posterior equally or slightly less produced,

sub-compressed, with a rounded plicature, angularly rounded at the end ; fulcra

not very prominent ; surface concentrically and partially radiately finely striated.

The well known European D, trunculus, Linne, may be considered as the type
of this sub-genus. Some of the species like J), navicitlus or gracilis appear to

be more brackish forms and in form and dentition allied to IpMgenia. The
lateral teeth are small in the right valve and obsolete in left ; there is besides
a small anterior cardinal in the right valve, not usually noticed in other forms
of typical marine Serrulce.

4ib. Heterodonax, Morch, 185? Shell broadly triangular, somewhat rounded,

sub-compressed, smooth, covered with epidermis; hinge-teeth distinct in both
valves. Deshayes' _D. ovalimts is the most characteristic form of this sub-genus.

iiC. Capsella, Gray, 1854 (?) Shell very much elongated, posterior side

much shorter, oblique, with a rather sharp plicature, sub-angular at the end;
surface covered with a thin epidermis. D, acutangulus, Desh., is about the most
typical form of this group.

4r/. Hecuba, Schuhm., 1817. Shell sub-triangular, sub-equivalve, anterior

end narrowly rounded, posterior more or less produced, concave at the upper
marginal slope, supplied with a very sharp plicature, angular at the end ; lateral

teeth strong in both valves, and besides that the right valve has near the anterior

end of the slope a marginal groove, in which fits the corresponding edge of the

left valve. The best known species of the present type is D, scortum, Linn. ;

it represents a better marked sub-division than any of the other sub-genera.

5. IpJiigenia, Schuhm., 1817. Shell elongated, of tellinoid form, but
rather inflated ; hinge with two cardinals in each valve, the anterior in the right

the smallest, lateral teeth obsolete or nearly so ; sometimes indicated in the

left valve; pallial sinus deep. The species of IpUgenia are estuary shells,

covered with a greenish epidermis ; they are at present only known from America
and the Senegal, but one species, and this a very large one, certainly occurs in

the Ganges delta. They form a natural passage from most of the marine

Donaces to the more brackish or fresh water types which follow next. Chenu
accepts for these shells Lamarck's name Capsa, quoting at the same time

after d'Orbigny some fossil forms which have nothing at all to do with this genus,

Deshayes as well as d'Orbigny having taken the name Capsa in a totally

diflferent sense from Chenu.

6. Flscheria, Bernardi, 1860, (Monog. des genres Galatea et Fischeria,

Paris). Shell broadly triangular, rather high, covered with epidermis; hinge

with two cardinals in each valve, the posterior one in the right valve small,

marginal ; two small laminar, lateral teeth in the right valve ; pallial sinus deep^
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Bernardi describes one species, F. Delesserti, from the riyers of Guinea. Its form

and general character is said to be intermediate between IpUgenia and Cyrena,

differing from the latter by its pallial sinus and the smaller number of hinge-

teeth. F. curta, Dunker, also from Eastern Africa, is a second species.

7. Galatea, Br ug., 179 ? Shell sub-trigonal, thick, covered with a strong horny-

epidermis
; hinge with two cardinal teeth in the right and three in the left valve,

all much elongated, lateral teeth two in each valve, pallial sinus deep. The species

are from the Nile and the rivers of Western Africa. Bernardi examined the animal,

and he states that it is more allied to Bonaa^than to Cyrena. T. Prime gives a list

of thirteen species of Galatea {vide Proc. Acad. Nat. Sc, Phil., 1861, p. 25).

Deshay es suggests that Sunetta=Meroe also probably belongs to the Bonacib^e.
There is no doubt that if we compare the general character of the shell of such

species as S, Solandri, Gray, with its thick olivaceous epidermis, we are strongly

reminded of its great similarity with IpUgenia, but in this as in all other species of

Sunetta the hinge possesses three cardinal teeth in each valve and one anterior lateral.

Such arrangement entirely agrees with typical Venjeeidje, and I would, therefore,

prefer, from analogy of the shells, the classification of Sunetta next to the fossil

Grateloupia, I hope shortly to be able to return to this question, as soon as I shall

have an opportunity of examining the animals of some of our eastern species, for up
to the present time the animal of Sunetta is not known. A peculiar form of Sunetta

identical or very similar to Solandri, Gray, appears to be common on the Bombay
coast.

I have already remarked that the first forms allied to Bonacid^ appear in the

Trias
; there are at least no species from palaeozoic rocks which, even from external

resemblance, could be referred to that family. In the Lias we have full evidence
of the occurrence of Tancredia (or SettangiaJ ; and next comes Isodonta from
Jurassic beds ; true Bonaces first appear in the cretaceous period, and their number
very gradually and sparingly increases until the present time at which the family

obtains the greatest development. Sower by, in his most recent monograph of the

genus Bonax (Thesaur. iii), describes 65 species; including those of the other genera

and later additions, there are about one hundred species known, distributed all

over the temperate and tropical seas, being, however, as usually, more numerous
in the latter. Of the tertiary species there are no more than about 22 species on
record, and of these the larger number belongs to the eocene fauna of the Paris

basin, if really all the species prove to be distinct.

Prom cretaceous rooks I have but little to mention besides the Tancredia

americana, M. and Hayd., already alluded to. M. Coquand (Pal. de Const.,

pi. vi, fig. 18,) described a species as B. Loryi ; the shell may belong to the

sub-genus Capsella, Gray, but it may equally well be a Moera (Ti^llinib^J, or

even a Saxicava, Gabb describes Bonax latus from the Tejon group of California,

(Pal. Calif, ii, p. 183, &c.). Other species noted as Bonax from cretaceous rocks

have been shown to belong to different genera. I am acquainted with a single

specimen from our South Indian cretaceous rocks ; it appears to be a true Bonax,
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DONAX, Linne, 1758.

DoNAX, sp. ind,, PL V, Pig. 4.

I haye figured this form simply to draw attention to this very interesting

species, apparently the first occurrence of a true Donax in the eastern cretaceous

deposits. The form of the right valve (the only one found) entirely agrees with
typical Donaces, except that it is somewhat more convex than most other allied

forms are. The specimen is only a cast, but the impression of the cardinal, a strong

anterior and a small approximate posterior lateral tooth, are distinctly traceable. It

could be suggested that the shell was a Tellina, there being some such similar forms
belonging to Mcera and also to Macoma, but the very strong marginal impressions
of the shell clearly indicate its solid structure, such as we find to be characteristic

in Donax, It is to be hoped that further researches will be successful in procuring
better materials from which the species may be sufficiently characterized.

Locality.—South-east of Parchairy, in a brownish calcareous sandstone.

Formation,—Trichinopoly group.

IV. Order. VENERACEA.

Taking the family ViEi^TiMiBM as including the most typical forms of this order,

the animals are characterized by an oblong, moderately thick form with the mantle
margins widely open in front, and posteriorly with two separated, moderately
elongated, siphons; the foot is generally large, laterally compressed, sometunes

( Carbiid^) rounded near the base, often with a byssa] groove, but rarely with
the byssus developed, pointed at the end ; there is one pair of elongated gills on
either side of the body, and the labial palps are large and sub-trigonal.

The shells are oblong, generally longer than high, sometimes rounded, mostly
closed in front, slightly gaping posteriorly, solid and covered with a thin deciduous
epidermis. The hinge is composed of two or more cardinal teeth in each valve,
either fitting one beside the other or crossing each other ; lateral teeth are often
present. The muscular impressions are generally well marked, oval, slightly

impressed, the pallial line slightly sinuated, or entire; the ligament is always
external.

The families belonging to this order are five; the Fetricolii)^, Venbuid^,
Glossid^, Cyrenibje, and Garbiidm. This arrangement is considerably different

from that, for instance, adopted in H. and A. Adam's " Genera."
Those authors associated with the first named family the Glauconomyid^ which

I have placed in the MYA GFA, stating the reasons for that transfer (see p. 89). The
Veneridm are divided into four sub-families, TAVEsmm, venerin2e, sunettinm, and
JDOSINIIN.E, the first of which I consider to be the nearest allies to the Fetricolidm,
The family Glossidm has been made to include besides Glossus (= Isocardia, Lam.,)
Trapezium, Goralliophaga, and several other allied genera which were formerly
referred to the tapesin^, also Cyprina and its allies for which H. and A. Adams
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adopted a special family. The study of the very numerous fossil forms has, I think,
fairly established the propriety of this altered classification. H. and A. Adams'
Cyrunoideib^, proposed for the genus Cyrenoidea, Jonas, do not belong,

I believe, to this order, but to the LTIGINACEA.
Looking upon the relations which the present order offers, as compared with

the previous one, we have in the family Fbtricolibm a good connecting link. They
mostly have the united mantle margins and a rather small somewhat digitiform

foot similar to that of the MYA OBA, while they partially possess the prolonged
divided siphons of the TELLINA CEA ; their burrowing habits recall

the PHOLADAGEA, but the general character of organisation of the animals

as to the division of the siphons, the form of the gills and of the palpi, and the

hinge of the shell, is that peculiar to the VENEBACEA in general. Similar

repetitions of the characters of previous orders are met with in other families.

Thus, for instance, do the bosiniin^ represent, strictly speaking, quite a peculiar

type of shells, combining various characters. Some of them have the siphons

elongated and united, like the Myibjs, but a thick crescent foot such as we only

find again in the Ericinidje ; the shells often have great affinities to the Tellinid^
in the form and distribution of the hinge-teeth as well as in the form of the

pallial sinus.

The Glossidje, in part, and also the CardiiBuE, appear to form in the arrangement

of the hinge-teeth transitions from the VENEBACEA to the CSAMACEA^
In the former family the hinge-teeth are, namely, often placed parallel to the hinge

margin, which is one of the principal characters of Chama, while in the Carbiibm

the cardinal teeth cross each other, which does not occur in any other family ; but in

some of the more elongated species, particularly those living in fresh and brackish

waters (Lymnocardium) the transmutations from the ordinary arrangement of the

teeth in the Veneribm can clearly be traced to that of the typical Qarbiibm,

Thus, on the whole, all the different genera appear to form a natural order belonging

to one type of shells.

In a palseontological point of view the VENEBACEA are of very great

importance, and many species characteristic for different strata belong to this order.

When compared, however, with theMYA CEA, they may be said to belong to a more

recent period. The MycB and their allies seem to have their greatest development

in the lower mesozoic epoch, the CRAMA CEA in the middle and upper mesozoic,

the VENEBACEA in this last and in the lower cainozoic, the TELLINACEA
in the cainozoic and recent, and the PROLABACEA in the recent epoch. At

the same time forms belonging to the VENEBA CEA are not absent in older forma-

tions. Some species of Betricolibm, Glossibm, and probably also of the Carbub^

are to be met with already in palaeozoic rocks, and from that time their number gradu-

ally increases until the present epoch. The Veneribm do not make their appearance

much before the cretaceous period, and the Cyrenib^ are found at the base

of that period in brackish and fresh-water deposits.

2l
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XIII. Family,—FETBICOLIDJE.

(LITHOPHAGA3 Lamch, et auetorum).

The animals have a more or less prolonged, thin, sub-cylindrical foot, generally

provided with a byssal groove, the byssus itself being, however, sometimes
rudimentary, sometimes obsolete ; the mantle margins are united along the greater

part of the ventral side ; they are thickened and reflected over the edges ; the

siphons are for a shorter or greater distance from the base united, but separated

towards the end, and each of the orifices is fringed ; one pair of gills exists on
each side ; they vary in size, as do also the palpi, the length and height of which
still more depend upon the size of the animal than the corresponding dimensions
of the gills.

The shells are solid, compressed, or more or less inflated, slightly gaping in

front and more widely behind ; they usually burrow in stones, very rarely in
loose sand; the valves are inequilateral, sometimes unequal, and occasionally
covered with a horny epidermis ; hinge small, with two or three cardinal teeth
in each valve; no lateral teeth are present; ligament external; pallial sinus
deep and always well developed.

The nature of the habitat of these shells is the cause of considerable variation

as regards their shape, so much so that it is often almost impossible to determine
its limits among a large number of specimens evidently belonging to the same
species. I have already stated my reasons for treating the present family at the
head of the whole order (see p. 136).

The genera referable to it are Fetricolaria, Fetricola, CJioristodon, Saxidomm,
Riipellaria (as emended), and Venerupis. In placing the last genus in this family,

I follow the classification proposed by Deshayes; and there can be no doubt that
in habits, as well as in the organisation of the animals and shells, this classification

is preferable to that in the tapesin^ ; I shall again allude to this point when speak-
ing of this last sub-family. Eischer (Jour, de Conch., vol. v, 1856, p. 324,)
says that Naranio ought to be classed next to Ghoristodon, and H. and A. Adams
consider both genera as identical; but I have already remarked (p. 91) that

judging from the figure in the Proceedings of the Zool. Soc. for 1863, there appears
to be a strong relation between that genus and dementia, as well as the fossil

Fsathura of Deshayes. The study of the anatomy of dementia must now show
what position in the system it ought to take ; it either belongs, with Naranio
and allied forms, to the present family, or to the dosiniin^, or to the familv
Glauconomyidje, Weinkauff, (Conch, des Mittelmeeres, vol. i, p. 94,) describes

with FetriGola and others also Lucinopsis, Cypricardia, and even Gyamium in one
family which he calls Litropraga after Lamarck.

In a fossil state there are not many species of Fjeitmwolidje known. Some
forms, similar to Fetricola, already occur in the trias, a few were described from
the jura, but only in the cretaceous deposits do we meet the first satisfactorily



OF SOUTHERN INDIxi. 139

determined species. They gradually increase in the tertiaries and attain their

maximum of development in the present seas. About 70 species are known
recent, and when the rocks and coral reefs, as, for instance, those of our eastern

seas, have been more assiduously searched large additions may be expected. Their

distribution is yery large ; with the exception of the arctic seas, they occur almost
everywhere, especially, however, where coral reefs are to be found.

1. Fetricola, Lamarck, 1801. Shell oviform, or sub-cylindrical, produced
posteriorly and more widely gaping than anteriorly, sometimes with unequal valves,

the right one being larger and reaching with the edges over the left one all round

;

surface radiately and concentrically finely ribbed, and often lamellar, usually covered
with a thickened epidermis ; hinge with two cardinal teeth in each valve ; some-
times the posterior cardinal of the left, or the anterior of the right valve become
obsolete; or in very aged specimens all the hinge-teeth disappear, as they do, for
instance, in Saxicava ; again, in others there is in the left valve a distinct indication
of a third posterior tooth, and an additional anterior tooth in the right valve is also
indicated.

There are two different types of shells classed under the genus Fetricola.
The one,—and for these the name Fetricola ought to be reserved,—are represented
by P. lithophaga, Eetz.; they have an oval shape, are thick anteriorly, attenuated
posteriorly, more or less globose, solid, with the hinge-teeth usually short and thick.
The pallial sinus varies, being either wide and obtuse (as in the type species) or
angular (as in P. monstrosaj

,

The miocene shell which Conrad (Proc. Phil. Acad., 1862, p. 576,) introduces
as Fliorytis centenaria (Fetricola, olim) in the family Fbtricolidm is to all appear-
ance a Capsa (Asaphis),

la, Fetricolaria, Stol., 1870. The second group is represented by Fet. phola-
diformis. In this the shell is very much elongated, sub-cylindrical, the sinus narrow
and very deep ; the hinge has two teeth in each valve, attached below the hinge
area and curving upwards ; in the right valve the anterior tooth is hook-like, the
posterior much larger, broadly laminar and bipartite ; in the left the anterior is

very large and bipartite, its anterior portion almost representing a separate hook-
like tooth corresponding to the anterior tooth of the right valve, the posterior portion
is thick and prominent and longitudinally grooved ; besides this there is a small,
sometimes obsolete posterior cardinal tooth. Although there exists a decided
similarity between the hinge of Fetricola and Fetricolaria, there is a very marked
distinction between them. Fischer examined the animal of Fet, denticulata
Hanley, and he records (Jour, de Conch., vol. v, p. 326,) several important distinc-

tions in the elongated form of the palps, gills, &c., as compared with those of Fetricola
proper, but he is inclined (ibid p. 329) to consider these as variations of one and
the same type. No doubt such is and must be the case in all other families also

but at the same time the distinctions pointed out appear to me to be in favor of a
separate (at least sub-generic) grouping of these forms. I may add that there is
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strong geological eyidence for the separation into two genera, for while we meet
with typical FeMcolw already in the cretaceous (and probably Jurassic) period, we
only find FetricolmHce in recent or in sub-recent deposits.

2. Choristodon, Jonas, 1844. Shell ovate, tumid, truncate behind, rather

solid, with a rugously striated surface generally covered by a calcareous coating

;

valves nearly quite closed ; hinge, strictly speaking, with three cardinal teeth in

each valve ; in the right the two anterior are distinct, the posterior is represented by
a low ridge only ; in the left the middle tooth is thick and bifurcated ; the two others

very small and often almost obsolete; muscular impressions large, pallial sinus

deep, broad and obtuse.

Eischer (Jour, de Conch., vol. v, p. 323, &c.,) carefully examined and compared
the animal and shell of Choristodon^ of which CJi. divaricatum, Chem., is the type,

with those of Petricola, and he considers the distinction between both to be a

generic one. With regard to the animal the very small size of the palpi of Chori-

stodon is especially noticeable as compared with that of Petricola, Eossil species

which in general form quite resemble the present genus already occur in cretaceous

rocks.

3. Saxidomus, Conrad, 1837. Shell ovate, ventricose, solid; lunule and area

indistinct ; hinge with three to four cardinal teeth, the latter number occasionally

occurs in the right valve ; muscular impressions large, pallial sinus deep, horizont-

ally extending. The species of Sawidomus mostly are from the American seas, few
in number, and, strictly speaking, they are only a sub-division of Venerupis.

4. Mupellaria, El. de Bell., 1802. Shell elongated, moderately tumid,

surface rugously striated and ribbed, distinctly gaping posteriorly; hinge in the

right valve with two cardinal teeth, and a third very small, but usually obsolete,

anterior; the middle one is prominent, curved as in Fetricola; the posterior is Ion-,

gitudinally laminar, low and bifurcate ; in the left valve are three distant and very

unequal cardinal teeth ; the middle one is similarly projecting as the corresponding

tooth in the other valve. Bup, lamellifera, Conrad, may be considered as the

type of the genus. Deshayes (Paris foss., 2nd edit., p. 402,) says that the name
Bupellaria was applied by Eleuriau de Bellevue to a species of P^^fwo/a and

not a Venerupis. As the type of the last genus is well known, and as there

have been unquestionable differences pointed out between El. de Bellevue's

Bupellaria and true Fetricola, it seems probable that that author had under view

one of the shells for which the former name may be restricted. I am sorry to

say that Eleuriau' s opuscle is at present inaccessible to me, but even should my
supposition not be entirely supported by the facts, I still believe that the former name

can be secured with advantage for those Fetricola-like forms of Venerupis. There

can be little doubt that the generic separation from Vejim'upis has a good ground

;

the hinge as compared with that of the compressed true Venerupis is really very

different, more like that of Saxidomus and Fetricola, and equally distinct also is

the shape of the shell, as I shall presently indicate more clearly.
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5. Venerupis, Lamarck, 1818. Shell sub-quadrangular, more or less

laterally compressed, posteriorly often somewhat dilatated and gaping; surface

radiately ribbed, and at least towards the posterior end laminar ; hinge with

three usually distinct sub-equal teeth in each valye, the middle teeth generally

are the strongest and furrow^ed; the anterior tooth of the right valye usually is

the smallest, but it very rarely becomes obsolete. Lamarck's Donax irus, Linn.,

is the type of the genus.

The hinge-teeth of Venerupis are very distinct from those of Eupellaria as

restricted; they are sub-equal, close together and diverging, exactly similar to

those of Tapes, This form of the hinge-teeth is observable even in those species

which are a little ventricose and resemble Eupellaria in form. For this reason the

genus has been classed by H. and A. Adams in the tapi:sin^, but the general charac-

ter and ornamentation of the shell with the overlapping margins of the mantle
anteriorly, as distinctly indicated in some species, further, the rounded form of

the small foot and the habitat of the shells, suflaciently indicate their close

relation to Fetricola.

List op cretaceous species.

Witli tKe exception of a single imperfect specimen, I am not acquainted with any species of

FbtricoliDjE from the cretaceous rocks of Southern India^ but a few have been described from other

countries. Pictet and Campiche (Pal. Suisse, 4^® ser., p. 163_, &c.^) quote the following :

—

\-4^.—-Petr. neocomiensisj Buv., Pet. Rliodani, P. and R., and Pet. Meriani, P. and C. (both

probably belonging to Clioristodon) , Escheri, P. and C.

Peir. nuciformis and canaliculata of Sowerby are justly excluded from this family altogether;

the former is a Corbis, or some allied genus^ and the latter a Cardium.

5-7.— Venerupis neocomiensis, Buv., Y. Landeroniana, P. and C.^ and V. Saxoneti, P. and C.

The two former are known only from cast specimens ; the first may be a Rupellaria ; and the last^

of which Pictet and Campiche only give a short characteristic^ may also belong to the same genus.

I do not know of any other species having been described since Pictet and Campiche^s
publication, 1865.

8.

—

Chor'utodon ? A single specimen occurred in the white limestone of Ninnyoor. It

has the general form of Clionstodon^ and traces of shell certainly indicate by their earthy and soft

structure a species of this genus. The shape is quadrangularly ovate and very tumid ; the surface

appears to have been finely striated concentrically; and a deep ascending sinus is indicated^ though

not distinctly; vide pi. xvii^ fig. 3.

XIV. Family— VBNEEII)^.

The organisation of the animals belonging to the present family must be

regarded as characteristic of all the VENBRAGBA, As a rule, the animals have

an elongated or roundish oval shape, are moderately thick, have a thin mantle with

thick, sometimes crenated edges, united only for a very short distance below the

siphons. The gills are large, sub-angular, two on each side ; the palpi generally

small. The foot is stout, sometimes thick, sub-quadrangular, but usually prolonged,

pointed at the end, and below sometimes furnished with a byssal groove, the byssus

being, however, developed only in some of the compressed forms, like Tapes and

2 M
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allied genera. The siphons are thick, of moderate length, united only at the base,

separated for the greater part of their length and with each of the orifices fringed
;

sometimes they are united nearly up to the end, and in such cases the terminal

orifices are not fringed.

The shells are oval or elongated, though the length very rarely exceeds double
the height, except in some of the fossil forms ; the structure is mostly solid and
calcareous, seldom thin with a somewhat nacreous like appearance inside fClemeniiaJ,

The hinge has, with slight modifications, generally two or three cardinal teeth in each
valve, sometimes there is one additional, and at other times one or the other of the
three cardinals becomes obsolete ; a lunular tooth is often present, but no other
very distinct lateral teeth occur ; the ligament is always external, supported by
strong cicatrices ; the pallial sinus usually of moderate size, occasionally only indi-

cated by the pallial impression being truncated posteriorly. The outer surface of

the shell is very variable, either smooth or striated, sometimes cancellated, but
rarely provided with spines. All the recent species inhabit flat shores, burrowing
in sand or mud, and are, according to their habitat, covered with a thinner or

thicker epidermis; as a rule, they are strictly littoral inhabitants. The geographical

distribution is in other respects world-wide ; the eastern, especially the Indig^n and
Australian seas, are, however, the richest : some, like Cytherea, especially the Circe

group, Callista, Sunetta, and several others, are mostly peculiar to them ; others,

like Dione and partially Tivela, are prevalent in the American seas ; while only

few comparatively, like Dosinia^ Oaryatis, GompMnay and others, have a more uni-

form distribution in the eastern and western seas.

Dr. E. Romer is publishing a Monograph of the Veneeid^ (under the name
'^ genus Fe^^^'y with beautiful illustrations in the '^Novit. Conchologicge." The
descriptions of the species of the Cytherea group have nearly all appeared, but lists

of most of the other species of the family have already been printed in the " Malaco-
zoologische Blsetter." Dr. Pfeiffer lately also began a Monograph of the family in

Martini and Chemnitz' '' Conchylien-kabinet ;" he has also published some
preliminary remarks in Mai. Blsett. for 1868.

In a classificatory point of view the study of recent forms has an unequalled
advantage over that obtained from fossil forms ; and as the above-mentioned publi-

cations are now in progress, I will not encroach upon the field beyond what seems
absolutely necessary for the correct (as far as possible) determination of the fossil

species, particularly those occurring in cretaceous deposits. A few indications may
prove useful to Dr. Eomer's and Pfeiffer's work.—I cannot omit to notice the en-

tirely uncustomary arrangement which Dr. Eomer is introducing by his genera,

sub-genera, sections, and sub-sections, all of which he often designates with separate

" generic" names, without using them in any way in his nomenclature. What use

then are these names ? Simply to remain to be written on labels of a carefully

arranged cabinet ? ! If they are at all useful, they must become familiar in science,

and if we admit a " genus [sub-genus] species," it will probably serve all purposes

of science and still not lose much of its convenience.
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Considering geological history, the Veneracea are not very old. The first

forms externally very much resembling Gyt'here(E, Callistce^ and Caryates are met
with in Jurassic (very seldom any in triassic) strata ; Uriphyla (of the BOSimiNmJ
and perhaps Cytherea appear to be, however, the only genera well ascertained

to occur in the lower and middle mesozoic beds. In the cretaceous period the

number of species gradually increases, and many of the recent genera there make
their first appearance. Their then geographical distribution, (as at present

known), very slightly, however, indicates the one they now possess.—In the older

tertiaries, forms of Cytherea, especially of Caryatis and Callista, are common,
but very few of Tivela, and scarcely any of Circe, Lioconcha, Venus, Sunetta, &c.,

are to be found. On the whole, the character of the fauna is very little altered

in the eocene, as compared with that of the upper cretaceous period. In the

upper tertiaries, (the miocene, &c.), there is, however, a rapid change in the

fauna, and, with few exceptions, the forms are the same as those living at the

present day ; several of the recent tropical genera and some identical species

were then living in more northern European latitudes, indicating the then existing

conditions of the climate and its gradual changes. I look upon the family Venerid^
as particularly interesting in this respect, and the first and great desideratum we
have at present to look to is the exact study of the present habits of these aged forms,

in order to be able to make correct conclusions as regards the conditions of climate

and life during the middle and upper cainozoic period in Europe.

I shall now give a short account of the generic and sub-generic forms of the

Vent:eid^, according to their arrangement in four sub-families,—r^p^^/ivr^^,

VENERiN^, suNETTiN^, and BosTNiiNyE ; the first connects the family with the

P^r^zcoiZD^, and the last indicates a good passage to the GYpmmBM, A review

of the species described from cretaceous deposits will follow the general account.

a. Buh-family,—TAFBSlNJEl,

The species referred to this sub-family agree with each other in several important

points of their structure. The animals have a digitiform foot, gradually attenuat-

ing towards the end, which is pointed ; near the lower base the byssus is generally

well developed ; the mantle margins are only for a short distance united below, but

sometimes separated at the outer edges all round; the siphons are moderately

produced, thick, united at the base, and for a short distance separated at the

end, with strongly fringed margins at the orifices.

The shells exhibit a great deal of variation in their form ; they are always

inequilateral, the anterior side being the shorter one ; their surface is either smooth,

or more often concentrically elegantly ribbed, or sometimes radiately and divaricately

striated ; they are generally thin, and the inner margin is very rarely crenulated ; the

pallial sinus is of moderate size, either horizontal or ascending ; the hinge is composed

of three cardinal teeth in each valve ; the distinctive characteristic of the teeth

is, -that they are always situated close together, as if radiating from one point; they
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are vertically erect, laterally compressed, and generally bifid, with the exception
of the most anterior tooth in the left, or sometimes in both yalyes : this peculiarity

is indeed so characteristic as compared with the hinge of Venus that no doubt can
be entertained in the determination of the shell ; it is the most constant of all

the other characters of the sub-family, and when combined with a compressed
shape of the shell, as, for instance, in V, literata, Linn., the resemblance of such
forms to Venerupis (of the Fetricolid^J is, as already mentioned, striking.

The only rather solid shells are those belonging to the type of T. pinguis, Chem,,
mostly approaching in character some species of Meretrix,

In 1864 Dr. Ed. Eomer published in the Malaco-zoologische Blotter "a
critical synopsis of all the species belonging to Tapes, a sub-genus of the genus
Venusy The author admits four sections of Tapes, each under a different name.
They are FaratapesC=Textrix; Eom.,) Farembola, Amygdala, and Hemitapes.
I have already recorded my opinion with regard to the propriety of the names
which Dr. Romer giyes to his sections or sub-sections. I haye also stated

that it would not be adyisable to interfere with Dr. E5mer's work as long as it is

in progress. So far, therefore, as the recent forms are concerned, I shall restrict

my remarks to a few suggestions, illustrating my ideas on the classification of the

TAPESiNu^ by quotations of well known species as types.

1. Faratapes, StoL, 1870, (Textrix apud Eomer, not idem Blackwall or

Sundewal, 1833, AracJinoideaJ, Type P. textrix, (Chem.). Shell much elon-

gated, compressed, outer surface smooth,

2. Eemitapes apud Eomer; type Tapes pinguis, (Ghem.). Shell inflated,

solid, yentricose, especially at the umbones, which are incuryed^ more or less

narrower posteriorly ; outer surface smooth.

2a» E5mer refers to the aboye as a special section Venus rimularis of

Lamarck, which has a rhomboidal shape and concentric sulcations. This is a

somewhat different type of shell, and could be considered, moreover, as a section of

Fullastra, or perhaps still better as distinct from both and classed with T, denti-

culata. Sow., the Californian Tap. straminea, &c., the shells of these species being
solid, with the inner margin crenulated.

8. Fullastra, Sow., 1827, (as emended by H. and A. Adams). Shell

elongated, moderately inflated, anterior side peculiarly narrowly rounded;
surface of yalyes concentrically sulcated or striated ; pallial sinus ascending, rather

higher than in other forms of Tapesince, The type of this is Ven, malabarica,

Chem., or Tap. turgidula, Desh. The species are rather numerous in our eastern

seas ; Venus cor of Sowerby from Cutch also belongs to it.

3a. A number of species which are strongly inflated, cuneiform, thick and
short in front, and gradually becoming narrow towards the posterior end, thus

in this respect very much resembling Eemitapes, appear to form a special section.

Chemnitz's Ve^ius striata is the most characteristic species of this group.

4. Tapes, Megerle, 1811, (Faremhola apud Eomer). Shell sub-rhomboidal,
compressed, beaks yery small, surface of shell concentrically ridged or sulcated,
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pallia! sinus extending horizontally, or with the point bent downwards. The type
of this genus is Linne's Venus (Tapes) literata, and I think it quite unjustifiable
to introduce another quasi-generic name for it as proposed by Eomer.

^a. Amygdala apud Homer (Guneus, da Costa, apud H. and A. Adams).
Shell in form resembling Tapes, but the surface is radiately ribbed, and the inner
edge shows sometimes indications of a fine crenulation

; pallial sinus horizontal or
slightly ascending, obtusely rounded at the end.

The type of this is Linne's T. decussata, I am not acquainted with the
reference Guneus reticulatus, daCosta, quoted in Reeve's Monograph among the
synonyms of this species. H. and A. Adams use the name Gufieiis as sub-generic
of Tapes for the present group of shells. The omission of giving the date and
reference so as to be able to trace the signification in which the genus was
proposed is again a great bar on this occasion. Certain it is that daOosta in
his - Elements of Conchology," (1774, p. 270, pi. vi, fig. 5,) applied the name Guneus
to a fossil Trigonia, and in no way to a shell allied to the Veneribm. Mlihlfeld
and others used the same in a different way, and it would probably be best not to
bring it up again, for it would now only cause confusion.

45. Myrsus, H. and A. Adams, 1857, (" Genera SuppL, p. 660). Shell like

Tapes, but the surface covered with corrugated concentric strise. Type Venus
corrugata, Deshayes.

5. Baroda, Stoliczka, 1870. Shell very much elongated, very inequi-
lateral, with sub-parallel upper and lower margins, laterally compressed, pallial ii-^^j^^^i

sinus moderate, horizontal or nearly so, obtuse at the end; hinge with three ^r ^^ W; ~

cardinal teeth in each valve, the posterior of which is very much elongated and --^(St^^^t
sometimes longitudinally furrowed ; the two other teeth sometimes appear as one

"'
^''^'^^J.&i

widely bifid tooth ; surface of valve smooth, only with concentric stri^ of growth.
(Type Venus fTapesJ fragilis, d'Orb., from cretaceous rocks.

6a. Icanotia, Stoliczka, 1869. Eorm similar to the last, inner edge of

the shell anteriorly somewhat thickened, surface covered with radiating stri^ and
ribs, strongest on the posterior upper slope. Type FsammoUa impar, Zittel,

{YidiQ posteaj

.

Under the two above names, the second of which is probably only to be
regarded as sub-generic, I unite a number of fossil, chiefly cretaceous, species

which have been up to the present partially referred to Fsammobia, partially to

Tapes, Erom the former they differ widely by the character of the hinge-teeth,

as I had already (p. 114) occasion to remark. They are, however, certainly

closely related to the latter, but of all the numerous species of recent tapesin^
which I had examined, I never found such a difference in the length of the hino^e-

teeth as I have noticed above ; the posterior tooth being, namely, very elongated,

parallel to the ridge, or fulcrum, which supports the ligament, while the two
anterior cardinal teeth, situated directly under the umbones, are small and
thin: only very rarely is the most anterior or sub-lunular tooth also somewhat
elongated.

2n
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Thus the known recent and fossil species of tapesin^, (the latter only so far
as their hinges have been examined) can be sub-divided into five well characterized
genera and several sub-genera. The most ancient forms are those of Baroda and
Icanotia, and there are even some Jurassic species known as Psammohm which
may belong to them. In the cretaceous beds the Baroda forms are most numerous,
and a third type apparently identical with that classed under Amygdala, and
characterized by radiating striae, comes .next to Icanotia ; true Tapes also occur
here. Amygdala and most of the other recent types of tapijsinjs are met with in
the tertiaries.*

About 85 recent species, including two or three not yet described, are known,
and by far the greatest number of them are from the eastern seas. Because the
determination of the fossil forms is as yet in many respects doubtful, I shall enu-
merate the cretaceous species referable to the sub-family subsequently in conjunction
with other VeneridjE, (see further on).

b. 8uh-family— VENJERINjE,

The animals have a strong, prolonged, laterally slightly compressed foot,

pointed at the end, thick at the base, but without a byssus, sometimes with a small
or nearly obsolete byssal groove ; the mantle has occasionally slightly crenulated
margins, the outer edges being separated in their entire length ; the siphons are

moderately produced, united at the base, separated towards the ends, the lower or

branchial siphon is usually somewhat longer and thinner than the upper, which is

thicker ; both have more or less fringed orifices. The shells are oval, oblong or

sub-trigonal, mostly stout and robust, externally smooth or variously ornamented
with concentric and radiating ribs, often covered with epidermis ; the lio'ament is

external, the muscular impressions strong, but the pallial sinus generally faint, with
a small or obsolete posterior sinus. The hinge is composed of a series of strong
teeth, all of which may be considered cardinal; for there seems to be a perfect

parallelism between the distribution of the hinge-teeth in those forms for which
the names Venus, Mercenaria, &c., have been restricted and in those which have
been called Cytherea, f=MeretrixJ, Circe, &c. In both there is generally a strong
lunular tooth developed in the left valve fitting into a corresponding cavitv of

the right one, the superior and inferior margins of w^hich are sometimes (though
not often very distinctly) elevated, thus adding two teeth to the one strictlv

cardinal of the right valve. In Cytherea, and also in the Circe group, we have in

each valve three distinct cardinal teeth proper; one posterior elongated, directed

backwards, and parallel to the ligamental ridge ; two are anterior, resembling one
bifid one, placed just below the beak, or very nearly so ; to this comes the lunular

tooth and a pit in the other valve. When we compare with this the hinge of Vemis
and its allies, it looks at the first sight very diflferent, but apparently only because

the analogy between the two seems to me to have been slightly misunderstood.

^ I can only say tliat if Tapes (Amygdala) decussata from the Paris basin is really identical with the recent

species, it would show a remarkable consistency in the character of tapesin^ during various times. The study of the

recent forms does not, however, support this view.
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In Venus we notice the posterior cardinal (proper) in both yalyes ; in the left one
the two anterior cardinals form one, which is always thick and often grooved or nearly
bifid

; in the right we find the two anterior cardinals again joined to one, often bifid,

directed anteriorly and forming the postero-inferior margin of the pit ; the superior

margin of the latter is raised into a small compressed tooth. However, this

analogy in the arrangement of the hinge-teeth is not always so well seen ; in the sub-
genus Cryptogramma the hinge-teeth are more uniform, elongated, and diverging,
distinctly indicating a relation to the form of the hinge of the tapesinm. At the
same time the explanation of the hinge-teeth of Venus and Cytherea, as given above,
appears to me not only to facilitate the understanding of the relation which exists

between the two large generic groups of shells, but they also clearly point out the
character of the sub-family and the marked difference between it and the tapesin^.

Dr. Romer has, as already stated, published several papers on the classification

and specific determination of the vENEEiN^in the " Malaco-zoologische Btetter" for

1866 and 1867, but as his large Monograph on this portion of '' Venus'' has not yet
appeared, I shall again refer to the various generic and sub-generic groups only so

far as they are important for us in a palseontological point of view, especially in

connection with the study of the cretaceous fauna, for the species belonging to it

have really been treated in a remarkably superficial manner.

There are among the recent forms of vbneuinm, strictly speaking, only three

which deserve to be separated generically, Venus, Cytherea, and Circe, and even the

last two are, as regards the number, form, and description of the hinge-teeth, almost

identical. I do not know a single instance among recent shells where it would be

particularly difficult in distinguishing Venus from Cytherea, and the same may be

said as regards fossils ; the difficulty only rests with the preservation of the specimens.

Those forms, for instance, which Homes (Eossil. Moll, des Tert. Beckens von
Wien, vol. ii,) considers as intermediate between the two genera, and which he refers

to Venus, properly belong to Caryatis, a sub-genus of Cythereau

6. Venus, Linn., 1758. Shell oblong, posteriorly .truncate, or narrowly

attenuated, solid, inequilateral, the anterior side being the shorter one, hinge with

three cardinal teeth in each valve, two primary and one lunular in the left,,

and one primary and two lunular surrounding a pit in the right valve; ligament

external, long, generally in a deep groove, pallial sinus small or sometimes

almost obsolete ; outer surface of shell variously ribbed, lamellated, striated,

or smooth. The name Venus has been restricted for the concentrically laminated,

rather tumid species, like V, Listeri, Gray, and others. Several sub-genera can be

distinguished, but they possess, as I shall show, no permanent characters which
would entitle them to rank as genera, equivalent to those noticed among
the TAPESiNAS, for in the present case the changes and transitions from one form

into the other are really so gradual and insignificant that it is impossible to depend

upon them. Eeeve (Conch. Icon., vol. xiv,) has published a Monograph of the genus.

6a. Mercenaria, Schuhm., 1817. Shell roundly ovate, inflated, smooth,

or with partially obsolete concentric striae ; hinge-teeth rather close together and
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much of the form of a Tapes, the anteriors being large and sub-equal, as compared
with other forms of Vemis. However, in this respect, there seems to be a distinct

inclination to the form of the hinge of Venus rather than to that of Tapes.
Venus mercenaria, L., is the type of the sub-genus, and if the latter name Mer-
cenaria is applied sub-generically, the species ought to be called Venus \MerGenaria'\
notata, Say, for it is certainly not desirable to have a repetition of one and the
same name as genus, or sub-genus, and species.

Qb. Cryptogramma, Morch, 1853 (?). Shell inflated, cuneiform, posteriorly
more or less narrowly produced, anteriorly shortened and thick, outer surface gener-
ally with concentric lamellae and often also with radiating ribs, seldom preva-
lent over the former, which occasionally become almost obsolete in the middle

;

hinge with three elongated cardinal teeth in each valve, the anteriors being the
smallest. The type is V.flewuosa, Linne ; if we accept the sub-genus as possessing
any value in classification, we cannot exclude from it such species as V, pygmcea,
Lam., or V. scabra, Wood. H. and A. Adams state that there are only two
cardinal teeth in each valve, which does not seem to me to be exactly the case.

I have examined several species like V. macrodon, squamosa, sub-noclulosa, and
others, and I always found three cardinals in both valves, very distinct in the left,

but in the right one, the most anterior, usually is small, though always traceable.

66?, CMone, Megerle v, Miihlf., 1811 (^=== Murcia, Bom., 1857). Shell ovate
or cordate, thick, concentrically lamellar or ribbed ; hinge with three sub-equal,
usually straight teeth in each valve; pallial sinus small, 'sometimes acutely trian-

gular, or almost obsolete. The Venus cancellata, Linn., (Gronov. ?) must be con-
sidered as the type of this sub-genus, representing the sub-ovate, strongly lamellar
forms. H. and A. Adams again state that there are only two cardinal teeth in the
left valve ; I have examined several species, and I find the posterior tooth is here
generally quite distinctly traceable and raised above the rest of the fulcrum ; it is

always shorter than this. The authors of the ''Genera" besides distinguish

four sub-genera undei;' the names of Circomphalus, Klein, Timoclcea, Leach
ChamelcBa, Klein, and Marcia, H. and A. Adams. Most of the species of the

.last sub-genus belong to Hemitapes of the tapesin^. Eomer (Mai. BL, vol. xiv),

divides the sub-genus Chione into four sections under distinct (generic !) names,
as 1, Omphaloclathrum, Klein C=AnUgona, Shuhm.,) with F. puerpera, reticulata

and others, some of which appear to be typical Venus as restricted ; 2, Leucoma,
Eomer, with V, grata, Say, granulata, GmeL, and others, which H. and A.
Adams refer to TimoclcBa; all have peculiarly granulated radiating ribs; 3,
Chamelcea, Klein, apparently in the same sense as stated in the '' Genera," with
F. gallina, Linn., (?) &c. ; 4, Ventricola, Pomer, with V, verrucosa, Linn,, &c.

In 1857 (Krit. Untersuchung, &c.,) the same author sub-divided his Murcia
f= ChioneJ into Antigona, Chamelea, Leucoma, Anomalocardia f= CryptogrammaJ,
and Katelysia. The last includes among others V. exalbida, Chem., and scalarina.
Lam., both somewhat of the Fullastra type and probably belonging to the
T4.P:E8tNjE,
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Thus Homer's divisions are evidently not yet completed, and it is impossible

to predict how the author will finally treat the subject in his large Monograph, the

papers in the "Mai. Blsetter" being only preliminary. Every one who looks over

the numerous species which in H. and A. Adams' '' Genera/' for instance, have been

referred to Chione as a genus, must admit that there is a great variety of form

among them, distinctly indicating many very good sub-divisions. Homer's anom-

alous treatment of our nomenclature is, however, in any case quite objectionable

;

the introduction of distinct names for every section is not justifiable. I believe

that those peculiar forms, if they are at all definable, ought to be designated as

separate sub-genera of Venus, but we ought not to go beyond this already tri-

nominal nomenclature.

QcL Anaitis, Eomer, 1857, (Krit. Untersuchimg, &c., Oassel, and Mai.

Blsetter, xii, p. 153, &c.). This ought to include the moderately tumid cordate

forms with strong concentric lamellae ; the hinge is not different from that of true

Venus, except that the anterior teeth are more elongated and more regular, as in

Chione, Homer, in 1857, distinguished two sub-genera (?), Clausina, Brown, and

CMone, Miihlf., quoting V, thiara., Dillw., as the type of the former and V. plicata,

Gmel., as that of the latter; the first is stated to possess a small triangular, the

latter a roundish triangular pallial sinus. In the later review of the species he

does not consider the distinction of the two sub-genera (or sections) necessary.

Qe. Gompliina, Morch, 1855 ? Shell ovate, cordate, moderately inflated,

smooth; hinge-teeth the same as in typical Chione, Homer describes four species,

and considers V, undulosa, Lam., as the type, while H. and A. Adams quote

Venus donacina, Chem., as the only species, and place it as a sub-genus of Cytherea

f=: Meretrix),

Gemma, Deshayes, (type V, gemma, Tott.,) ought, I think, to be transferred

to the I)08INIIN2E,

7. Fsephis, Carp., 1865, (Proc. Acad. Nat. Sc, Phil., for 1865, p. 56). This

is based upon a species described as Chione Lordi in Proc. Zool. Soc, London, for

1863, p. 69. There are three elongated and thin cardinal teeth in each valve; the

shells are rather thin, roundish, or quadrangular, and somewhat inflated, pallial sinus

small ; the animals are oviparous, like Sphcerium, In Journ. de Conch., vol. xiii,

1865, p. 135, a second species, Fs, tellimyalis, from California is described by the

same author. The former species also occurs in young tertiary deposits of

California, and Gabb adds to it Ven. tantilla, Gould, also living and "post-

pliocene" (vide Palseont. Calif., vol. ii, p. 96). The form and general character

of the type species is said to be between Fachydesma and Circe,

8. Cytherea, Lam., 1805,* fMeretrix apud H. and A. Adams and Chenu).
Homer (Monog. der Moll. Venus, Linne, 1864 pp. 1, &c.,) considers Cytherea as

^ I adopt here tlie name Cytherea, Lam., in preference to that of Meretrix of the same author for reasons which

are well known to every conchologist. The name has been for the last 60 years so thoroughly associated with the study

of recent and fossil shells that I do not see the slightest advantage in replacing it by the older name Meretrix, thouo-h

I could not argue with Deshayes that no one has a right to introduce a name which was given up by the author himself

2o



150 CRETACEOUS PELECYPODA

a sub-genus of Venus, and gives its characteristic thus: '' cardo valvcB^isinistrce

dentibus qiiatuor, quorum trihus apice convergentihus et approximcitis, unico remoti-

usGule sub lunula ; valvcB dextrce dentibus tribus divariccttis et approximatis, dente

laterali (? lunularij nullo'' In general character the species of Cytherea are gener-

ally solid, smooth, or concentrically, rarely radiately, ribbed shells of an ovately

cordate, or trigonal, moderately tumid form ; the pallial impression is usually provided

with a sinus, though sometimes very small; occasionally it is nearly entire; the

cardinal teeth are often grooved or divided, but this varies greatly in the different

species; the inner edge of the shell is mostly smooth. Eomer distinguishes the

following sub-genera or sections, which with the exception of Meretrix we adopt

here.

8^^. Cytherea, LaS^iiL805, flleretrix apud Romer). Shell triangularly

cordate, generally smooth, sometimes concentrically sulcated ; inner edge smooth,

pallial sinus very small or sometimes nearly obsolete. Type V, meretrix, Linn.
Romer enumerates M species.

85. Tivela, Link., 1807, (Trigona, Meg. v. Miihlf., Trlgonella and rFachydesma,
Conrad). Shell triangular, with smooth surface exhibiting only stri^ of growth;
ligament strong ; ventral margin slightly convex, internally smooth, pallial sinus

moderate, but always distinct, extending horizontally and rounded at the end.

Romer (loc. cit.) describes 33 species which by Eeeve are mostly referred to

Cytherea, Cyth. \_Twela] crassatelloides, Con., is probably the best known shell in

collections. "y^

8(?. Callista, Poli, lH^ includes a number of cordately or triangularly ovate

species, moderately com.press§d5 smooth or concentrically sulcated ; ligament slightly

prominent; pallial sinus deep, sinuated and rather broad, at the end often abruptly

pointed. Cyth. [Callista'] erycina, Linn., is probably the best known form of this

sub-genus. Romer describes 33 recent species.

The shell of Cyth. [Call.] gigantea, Chem., could probably form a special sub-

genus with its allies. The form is peculiarly elongated, and so is also the posterior

cardinal tooth, while the two others are small. We have a species of this type

already in our cretaceous rocks.

Qd. Aphrodina, Conrad, 1868, (Am. Journ. Conch., iv, p. 246). "Shell

rounded or sub-oval, striated or sulcated* ; hinge in the left valve with three diverging

cardinal teeth, the anterior as thick as the middle one, or thicker, and a straight,

compressed, transversally rugose lateral tooth parallel with the margin above it

;

pallial sinus deep, and similar to that in Caryatis, Romer. The type of this

genus is Meret7%x Tippana, Conrad, of which we have one valve only which shows

the hinge, and that is nearly as perfect as if the valve were a recent specimen."

who proposed it. It 'h^ as I had already stated, to be greatly regretted that authors do not themselves retain the names

which they have introduced in science, hut the cases are different where an author omits a name purposely, or out of

ignorance of the work of others, and where an author makes a change with the object of improving or correcting the

nomenclature. Piscretion in such cases is necessary. I have also previously stated my reasons for the superfluous intro-

duction of the name Meretrix in a sub-generic sense. We must not introduce three names when they are not required.

* This variation in the characters evidently is in anticipation of any further species or specimens being discovered !

!
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The figure (Jour. Am. Acad. N. Sc, Phil., 2iid ser., iii, pi. 34, fig. 18,) of the " only"
valve has actually very much the form of a Caryatis, and I confess myself unable
to see how the shell can be generically or sub-generically separated from other
fossil and recent Caryatis. The species is from cretaceous rocks.

-^j^ 2 8^. Caryatis;^ Eomer, 1862, (olim l^itar, Eom., 1857). Shell cordate or sub-
trigonally ovate, usually of moderate thickness and somewhat inflated, white or

yellowish brown coloured, concentrically finely striated, pallial sinus always dis-

tinct, triangular or obtuse. Venus tumens, Gmelin, is the type of this very well
marked form of Cytherea ; its distinction from others is of great importance in

fossil conchology, for to it mostly appear to belong the oldest representants of the
genus; of recent species Pomer describes 60 and adds two doubtful ones; those
contained in Peeve's Monograph of Dione sadly require a revision.

8/. JDosiniopsis, Conrad, 1864, (Proc. Ac. N. Sc, Phil., 1864, p. 213, and Am.
Journ. of Conch., i, 1865, p. 6). Mr. Conrad (in Am. Jour, of Conch., ii, p. 100,)
quotes among the typical species of this so-called generic form Venus plana, Sow.,

^ (=sub-plana, d'Orb.,) from the Upper Greensand of Plackdown. To judge from
this the form of the shell does not in the least differ from typical GytlierecE, and/^-^^^ ^

j;^ ^^^
neither does the hinge appear to differ. The species also occurs in our SouthVk ^^^^^'^-^'^
Indian cretaceous deposits, and I have examined the hin^e of this one as well as of ^^^^ ^l ''^•^^ '.^

authentic Plackdown specimens. The only difference I can find is, that the lunular '
--^>-^^ « «^ "

tooth is rather elongated and almost parallel to the margin. Put if we compare
with this the hinge of other recent species, as, for instance, Cyth, [Meretrix] atte-

nuata of Dunker, it is evident that no reason exists for a generic or even sub-
generic separation. Of course, if Mr. Conrad wishes to make genera and species

to suit formations, and these only, he can often detect distinctions where other people
are unable to do so. Conrad considers _D. Meekii, which is a more rounded shell,

as the type species ; I do not know it, but at the same time I cannot see in what
to place the characters distinctive from Cytherea.

8^. Dione, Gray, 1847, (not Megerle v. Muhlfeld, as stated by Deshayes).
Shell similar in form to Callista, moderately compressed, always concentrically

densely sulcated, and with a more or less distinct ridge running from the beaks in

an easy curve to the infero-posterior margin ; this ridge is sometimes provided with
spines; pallial sinus moderate, always distinct, usually lingui-form. The type
is Cyth. \_Dione'\ Veneris, Arg., C= Venus Dione, Linne). Pomer notices

13 species. (^cAyVhu^ylo^r-

The so-called genus Am^ntis, &^^., which has been proposed for Cyth. callosa, A^Vj-. -^^^vJ^J
Con., does certainly not deserve to bear a special name. The species only differs ')-.A^^ ^Ptt
by having the fulcra thicker than most other species, and rugose. The general form

" j^'^ ^

and dentition of the hinge is extremely like Cyth. [Callista'] erycina, (Linn.). ]
' ' ^

^'

8A. LioGoncha,M'6ii^G}i, 1853 (?). Shell roundish, sub-quadrangular or cordately

ovate, sometimes cuneiform, more or less inflated, solid, outer surface concentrically

^ In adopting this name I can only repeat what I said regarding Cytherea, p. 149, (footnote).

^' ^- '

fj <?V^.

'"cWrvc^^t;^ ^ t^ yf^:^^^J^!^*i^'

"

us Ocfnm^^
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more or less coarsely striated or partially smooth, ligament thin, usually situated

in a deep groove, pallial sinus only indicated by the impression being truncated or

very slightly insinuated ; teeth strong, except the anterior and posterior cardinals

of the left valve, which are markedly thin. The two best known species are Cytli.

\Lioconclia~\ castrensis, Linn., and Cyth. \_Lioconcha\ arabica, Chem. ; they at the

same time represent two slightly different sections ; in the former the shell surface

is mostly smooth, and the posterior ridge alluded to in Dione is here more or less

distinctly indicated ; in the latter the surface is concentrically ribbed or coarsely

striated. Twenty-one species are described by Boomer.

8^. Circe, Schuhm., 1817. Shell quadrangular or roundish, solid, compressed,

with flattened beaks, surface concentrically ribbed, middle cardinal teeth much
stronger than the others, pallial impression truncated, but not sinuated posteriorly,

inner edge sometimes finely crenated ; ligament situated in a deep groove. Type
V, scriptct, Linn.

8^. Crista, Eomer, 1857. Shell cordate or transversally ovate, solid, more
or less tumid, with radiating ribs or divaricated striae ; pallial sinus very small

;

internal margin crenated, ligament in a groove, but distinctly visible outside. There

are two slightly different forms, both, no doubt, belonging to the same type. The
first, represented by V. pectinata, Linn., and Cyth. gihba, Lam., has strong radiating

ribs ; there are, however, in young stages posteriorly some obliquely directed stride

or ribs visible, and these indicate the divaricate striation which is so well developed

in the second group represented by Cyth, \_Crista] divaricata, Chem.

The Monograph of Romer will, we may expect, contain descriptions of from
230-240 species, most of them no doubt excellently figured and described in detail.

The geographical distribution of the vjsnjerin^ is a very large one, but there are

some of the sub-genera which are more or less limited to certain countries, thus

constituting good geographical groups. The species of Venus proper generally have

almost the widest distribution ; they are found nearly in all seas ; those of Merce-

naria are to a great extent American, those of Cryptogramma either American or

North Australian. Chione are about equally divided between the American and

Indian seas. Of Cytherea proper most of the species are Indian, and the same is

the case with Circe, Crista, and Lioconcha ; of Caltista the largest portion of species

are also Indian. Tivela is divided about equally between the eastern and the Ame-
rican seas, some few species also occurring along the coast of Africa, &c. Dione

is almost exclusively an American form, while Caryatis is distributed all over the

world. Speaking of older fossil forms, I principally mean to refer to those occur-

ring in cretaceous deposits, for, as already stated, the Jurassic species areas yet very

little known ; they only resemble Venus-, or Cytherea-ioxm.^ in external shape

upon which their determination solely rests. Prom strata lower than the

jurassics we hardly know any species of venerin^, at least none which could

be with even a small amount of probability referred to the sub-family ; however,

the hinges of those shells are yet quite unknown.
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Returning again to the cretaceous species, their determination also is to a very
great extent very unsatisfactory, though we already meet here vrith many character-

istic forms. We do not find as yet true Venus, but we meet with Mercenaria, a
group less numerous in the present seas than others ; some forms indicate Chione^ but
scarcely any resemble Cryptogramma. Species of the genus Cytherea are by far

more numerous than those of Venus. We meet some, though very few, which are

almost identical with recent forms of Callista, others very much resembling Cytherea
proper, very few somewhat allied to Tivela, but most of the species appear to

belong to Caryatis, which has a very wide geographical distribution, as already
stated. All these forms are especially prominently represented in the deposits of
the old continent, while in America we see that most of the species have been
referred to the present almost exclusively American Dione, though, as the sub-genus
has been restricted at the present, few belong to it, Callista and Caryatis besides
being apparently the most common. I mention this fact merely because it is an
additional proof of what I have already several times observed, that the present
geographical distribution of Molluscs was to some extent indicated already durino*

the cretaceous period. Such passing observations look very insignificant by them-
selves, but they are solid materials, out of which the palace for geological science
must be built

!
As regards tertiary deposits I have little to say ; the species

gradually become very similar to the recent ones, and so is also their geographical
distribution. Caryatis during the eocene epoch is still most numerous, but then it

immediately passes (though scarcely in a larger number) into the present tropical

fauna, for we do not find it in the miocene (of Europe and America) in any number
nearly approximate to what occurs in the two last named epochs.

The classification of the recent venerin^ noted above will be a great help in
obtaining an idea of the character of the cretaceous species, of which I shall give
a list at the end of the general remarks on the family.

c. Suh^famili/,-^SUNETTIN^,

The animal of the single recent genus referable to this sub-family is not yet
known, but I hope to be able before long to be in possession of one or two
of our common Indian species. The shell is ovately elongated, moderately com-
pressed, hinge with three or four compressed cardinal teeth and one lono* lunular
in each valve ; the posterior margin behind the beaks is peculiarly flexured, and
bent inside, forming a deep cavity, sometimes with corrugated sides and containino*

the ligament hidden, or almost hidden ; the lunula is linear
; pallial sinus distinct.""

The general, in many respects Teltinoid, character of these shells appears to
make it probable that the animals will be somewhat distinct from those of the
true VENEEiN^. Deshayes suggested, as already referred to, that Sunetta may
belong to the Donacidm, but the form and arrangement of the hinge-teeth is

evidently that of the Venerid^, and that author himself classes ''the allied
arateloupia in the present family. The posterior areal excavation of the
8UMETTiN^ is Very characteristic for the recent as well as for the fossil species.

2 p
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Only the following three genera, Sunetta, Grateloif^pia, and Cytheriopsis, constitute

as yet the sub-family; none of the genera are known from rocks older than

tertiary.

9. Simetta, Link., 1807. Shell elongated or roundish, sub-trigonal ; hinge

of the left valve with three cardinal teeth, the first perpendicular, very thin, the

second obliquely directed posteriorly and thickest, the third thin and marginal;

right valve with two anterior vertical cardinals and one thin sub-marginal pos-

terior; lunular tooth very long, raised in the left valve and fitting into a cor-

responding groove of the right one; pallial impression moderate, rounded or

sub-angular.

The surface of the valves is either smooth or concentrically sulcated, much
recalling some Cytlierece and Callistce ; they are always covered with an epi-

dermis. There arenottw^o, but three, cardinal teeth in each valve of nearly all the

known species that I have examined. The roundish forms present a passage to the

BOSiNiiN^r Simetta meroe, Linne, is the type of the genus. Peeve in his Mono-
graph describes twelve species, all from the Indian and Australiean seas; three

other species have to be added, described since. Eossil species are very scarce in

tertiary deposits, and seem here already to have been represented by somewhat

different forms.

The only species, anything like a Sunetta, from cretaceous rocks are, for in-

stance, Lucina nasuta and postradiata, Gabb, (Pal. Calif, vol. i, pi. 2-4, figs. 58-59),

and a few others ; but the hinges are as yet unknown.

10. Grateloupia, desMoul., 1828, (See Homes' Eoss. Moll, von Wien, vol. ii,

p. 148}. Shell elongated, posterior side somewhat attenuated and narrowly

rounded or sub-angular at the end, hinge with three long compressed cardinal

teeth and one elongated lunular tooth in each valve ; of the cardinals the posterior

are more or less bifid, internal areal edges below the ligament greatly rugose and

cross grooved, sometimes with an indication of a posterior lateral tooth at the end

;

pallial sinus deep. Only four upper tertiary species are known, (?. irregularis,

Bast., being the type of the genus.

11. Cytheriopsis, Conrad, 1865, (Am. Journ. Conch., i, pp. 7 and 146, and

iii, p. 146). '' Triangular; hinge composed of two compressed or linear teeth under

the apex and two oblique anterior to them ; in the left valve are four diverging teeth,

the posterior one linear, and a lateral pyramidal compressed tooth anteriorly;

cartilage area rugose
; pallial line with a shallow rounded sinus." In spite of the

differences pointed out by Mr. Conrad one cannot but entertain doubt as to the

real generic distinction of the only species Cyth. Ilydcma, Con. (=Moiilinsii^ Lea),

from Grateloupia, under which genus Lea described it, while Conrad put it under

Cytherea. Lea's figure shows, strictly speaking, only three cardinal teeth in the

left valve, and four if we count the posterior thickened areal margin as a fourtii

tooth, but in such a case Grateloupia appears to me to possess more or less

distinctly also four cardinal teeth ! I think a strict comparison of the two shells

would be again most desirable, for the differences pointed out may exist merely in

a different wording of the characters and not in reality.
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d. Suh-famili/.^BOSINIINjE.

The animal of Bosinia has prolonged united siphons, sometimes, in other genera,
scarcely separated at the end, and occasionally with fringed orifices ; foot large,

sub-quadrangular, anteriorly slightly produced ; mantle plicated at the edge ; the
inner lamella of the gill larger than the outer one.

Shell more or less sub-orbicular, solid, sometimes slightly elongated and
inflated, of a thin structure ; surface concentrically striated or laminated, pallial

sinus triangular, pointed at the end, ascending.

If the animals were in all the forms now referred to this sub-family so char-
acteristically different by their united siphons and the form of the foot as is, for
instance, B. lupina from the animal of Cijtherea and Tapes, there certainly would exist
strong reason for the classification in a distinct sub-family, if not a separate
family. As regards the form of the shell the group is not difficultly defined. Possil
evidence goes also to show that at least a special sub-family should be established, for
numerous, some different, but, on the whole, characteristic types are already in the
cretaceous period to be met with, and possibly they may also be found in lower
strata; the general shape of the shell is not wanting in them, but the hinge-teeth
have not yet been examined. I especially mean here to refer to the various forms
of Astarte and Lucina-\i\Q shells in the Oolites.

There is also another somewhat different type of shells classed in this
sub-family, one represented by the recent dementia, and very likely indicated
already in the cretaceous period. These shells are less distinctly orbicular,
but more elongated, inflated, remarkably thin, and concentrically sulcated. I
have not had as yet the opportunity of observing the animal of dementia, but I
greatly suspect that this is not its proper place in the system. I would be
much more inclined to regard these forms as belonging to the Glauconomyidm,
as already stated (p. 91). The shells are really, except in a few points of
detail, as different in their whole character from those of JOosinia as they could
be. Still as long as direct proof is not obtainable, it would be to no advantage
to place them anywhere else. It is to be expected that sooner or later some
thorough reform must be made in this sub-family. I have already alluded to
the difficulty of classifying satisfactorily such forms as Lucinopsis ( Mysia of
Gray), and the same is here partially the case with Cyclina. The shells of both
have a very great resemblance, but the animal of the former has, though short,
still quite separated siphons ; of the latter Gray says, ''Animal JDosinicB simileJ'

12. Dosinia, Scopoli, 1777. Shell orbicular, or trigonally sub-orbicular, solid,

moderately convex at the sides, with pointed and slightly incurved beaks, concen'
trically striated or sulcated ; lunula always circumscribed, often deeply excavated

;

sinus triangular, pointed; ligament usually in a deep groove; hinge with three car-
dinal compressed teeth in each valve, one anterior small lateral in the left valve
fitting into a corresponding cavity of the right ; this lateral tooth is sometimes
nearly obsolete. Thus, as regards the dentition of the hinge, Dosinia may be con-
sidered intermediate between Venus and Cytiterea, but distinctly inclining to the
latter, especially to the sub-genus Carijatis, as indicated by species like D, trigona,
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Reeve, and D. sphcericula, Eomer. Eomer in his admirable Monograph
(1862-63) describes 103 recent species, (excluding several doubtful ones); they
have a world-wide distribution. The genus occurs in tertiary rocks, but those of
older deposits are, with few exceptions, not certain, although they appear to be
represented by other similar forms, such as the two next genera.

13. BripJiyla, Gabb, 1864, (Pal. Calif., vol. i, p. 180). Shell sub-orbicular,

moderately compressed, with pointed, approximate beaks, with a deep narrow
lunula, and, on the whole, in external character much resembling Dosinia

;

muscular impressions large, but not deeply impressed, pallial sinus moderate, round-
ish, slightly ascending ; hinge strong, in the right valve with two cardinal teeth,

the central one strong and thick, often grooved, the anterior thinner and marginal

;

in left valve also with two cardinal teeth, the sub-anterior thick, the posterior

thinner
; one small anterior lateral (lunular) tooth of the left valve fits into a

correspondmg pit of the right, and another small longish posterior and remote one
of this valve into a corresponding cavity of the left valve. The best known species

is Lucina lenticularis, Goldf., from the cretaceous beds near Aachen.
This is a very different shell from Dosinia as regards hinge-teeth as well as

the form of the pallial sinus. It appears very probable that some of the Jurassic
Astarte (A, excavata and others) belong to this genus, but a very careful examin-
ation of the hinge and of the pallial line, which is broad, though very faint, and
also of its sinus, will be necessary. The hinge-teeth of Eriphyla closely approach
those of Astarte, but these have no distinct lateral teeth, nor a deep lunula or
a sinus.

The genus was first proposed by my friend Gabb for a Californian cretaceous
species, E, umbonata. His figure of the hinge of the two valves and the statement
of the presence of a deep lunula leaves no doubt that we have a shell of the

DOSiNiiNM before us, and not a species of the Astartidjb to which the shell

in question was referred by Gabb, though there can be no doubt that on account
of the great similarity of both, one may easily be mistaken for the other.

In the cretaceous rocks there are likely a great many species to be found
belonging to the present genus. I will point this out subsequently, particularly

when enumerating the species described under the generic name Astarte. The
type species, with two others also, occurs in our South Indian cretaceous deposits.

M. Gemma, Deshayes, 1853. Shell small, roundish, smooth, pallial line

with a deep almost perpendicular sinus ; hinge of right valve with two primary
teeth, of the left with three, the middle one of which is by far the thickest. The type

of this genus is Venus gemma, Totten; it seems, as already stated, very undesirable

that a repetition of the generic and specific name should occur; the present

species could be called Gemma Totteniana in the absence of any other synonyms.

Venus cerina and glohutus in Reeve's Monograph of Venus are externally closely
'

allied to Gemma, though the latter may rather be a Dosinia, In Annals of the

Lye. of N. York for 1862 Prime describes a Venus (Gemma) Manhattensis (p. 482).

The form of the shell and its close relation to the fossil Cyprimeria appear to me
fully to bear out the present classification.
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15. Cyprimeria, Conrad, 1864 (Proc. Ac. Nat. Sc, Phil., 1864, p. 212). Shell

snb-orbicular, of moderate thickness, with the valves more or less compressed,
concentrically striated, rarely with radiating striae ; pallial sinus small and obtuse,
or distinctly angular and deep ; hinge in the right valve with two diverging pairs
of thin laminar cardinal teeth, each pair originating from one point, and thus
preserving the character of a single bifid tooth, left valve with three cardinal
teeth, the first and second are slightly diverging, and both strongly compressed,
the anterior being the thinner one, the posterior tooth is parallel to and separated
only by a shallow groove from the very thick fulcrum ; lunula not much or
not at all impressed, but beaks pointed and approximated. None of the species
that I have examined possessed a regularly margined lunula. There is on the
dental area of the hinge a distinct impression below the lunula of both valves, and
if observed in one only, it may give rise to ,a supposition that this pit corresponds
to a tooth in the other valve, but that is certainly not the case in any of the
species of which I have been able to examine both valves ; and judging from
analogy, it is not likely to be the case in others which are believed to possess

it. And should it really be the case in any of them, those species must be
referred to Dosinia proper, as the type of the present genus is considered to be
Ct/primeria excavata, Morton.

This is a very well marked type of cretaceous shells, belonging to the
BosiNiiNJE, as shown by the general character and especially the dentition of the
hinge, and not to the Tellinibm,^ in which family it is classed by Conrad. The
genus is equally well separated from Gemma, and appears as yet to have been
found in cretaceous deposits only. I shall enumerate further on the cretaceous
species which have been described under different genera, as partially pointed
out by Conrad (Am. Journ. Conch., ii, p. 102). Many of the fossil Lucince and
Astarte may prove to be Cyprimerice, The genus also occurs in the eocene of

Sind and other parts of India.

16. Cyclina, Deshayes, 1849, (vide Deshayes in his list of Conchifera
in the British Museum, 1853, p. 29). Shell sub-orbicular, thin, concentrically

or radiately striated, hinge with three cardinal, diverging teeth in each valve, the
most anterior of the right valve sometimes obsolete or nearly so ; pallial sinus

triangular, generally ascending. Type, Venus Chinensis, Chemn. Deshayes
(loc. cit.) describes twelve recent species, all of which do not, however, appear to

belong to this genus. Some are identical with known forms, but a few others

have been described since.

The thin structure and dentition readily distinguish this genus from Dosinia,

or any of the other genera mentioned. The genus is known to occur in tertiary,

but as yet not from older deposits, for Zitt el's Cyclina primceva is a Cyprimeria.

17. dementia, Gray, 1840. t Shell elongately ovate, tumid, very thin, covered

with epidermis, pallial and muscular impressions faint, pallial sinus narrow,

* Some species particularly have a remarkably great external resemblance to Arcopagia, having also been described

as such by d'Orbigny.

t Vide Malacoz. Blsetter, vol. xvi, p. 190.

2q
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ascending, nearly pointed at the end, resembling that of Gemma ; hinge with three

teeth in each valve, very thin and laminar, the two anterior in the right and the

two posterior in the left closely approximate, the former almost perpendicular, the

latter very oblique, they appear almost as one entirely divided tooth ; besides that

there is a single perpendicular anterior cardinal tooth in the left and an oblique

posterior, sometimes very slightly bifid, tooth in the right valve ; the ligament is

sub-external, in a deep groove, and rather strong externally. Type (7. papyracea,

Gray. I have already stated that doubts can be entertained as to the proper

classification of this genus in this place, but the animal is said to resemble Dosinia.

The shells, with the exception of the angular pallial sinus, have scarcely anything

in common with each other.

H. and A. Adams quote six species from the Philippines and from Aus-

tralia; one is said to occur at Ceylon. I do not know the habitat of these. I

obtained two apparently new species near Calcutta in brackish water, but have not

as yet been successful in observing the animal. Both the shells are typical

Clementice, very thin : one greatly recalls Tcmysiplion or Glauconomya^ both of

which are also brackish, and have an animal like Anatina ; the other species

is more inflated and also occurs near Piiri in a salt water lake (Chilka) and in the

Irawadi Delta; possibly it is the species noted from Ceylon. As previously

observed, I think it more probable that the genus will be better classed in

the family Glauconomyid^ than in the Ves'euidm ; but unless the animals be

re-examined, it will be impossible to come to any definite conclusion on this point.

18. Thetironia, Stol., 1870, f Thetis, Sow., 1826, Min. Conch., vi., p. 19, non

Thetys = Thetis, Cuv., 1808). Shell roundly oval, tumid, very thin, somewhat

inequilateral, beaks incurved and rather close to each other ; hinge apparently with

one median larger and two smaller cardinal teeth, pallial line acutely angular and

very deep, reaching almost to the beaks. Type Th. minor, Sow.

I have not seen a single specimen belonging to this genus with the shell pre-

served, but it seems to have been very thin, and there can be little doubt that all

the external characters indicate a close approach to the recent dementia. The

hinge-teeth are only known from impressions, and even these have not as yet

been observed in a perfect state. The principal characteristic of the genus lies in

the remarkably deep, posteriorly, narrowly, and angularly bent pallial impression.

The species of Thetironia are as yet only known from cretaceous deposits.

In looking over the various forms which have been referred to the dosiniin^,

we observed that there were scarcely any species known from palaeozoic beds; in the

lower mesozoic deposits shells of Dosinia - form occur, but they have not as yet been

sufficiently discriminated from Lucina, In the jurassics we have also only a few

doubtful Dosinice, but several species of JEriphyla; in the cretaceous Cyprimeria Si>nd

Thetironia, and very likely also Dosinia are added. Gemma and Cyclina are as

yet doubtful, but they certainly occur in the lower tertiaries, and from the miocene

time Dosinia greatly prevails over all the other genera, There are about 130 recent
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species belonging to this sub-family known ; somewhat or scarcely half the number
of species is known from tertiary deposits, about one-third from the cretaceous,

and about one-fourth, or perhaps less, from the jurassics, (unless the species of

EripJiyla turn out to be particularly numerous).

List of ceetaceous species oe Venerid^.
In enumerating' the cretaceous species belonging to the present family, I shall first note those

mentioned by Pictet and Campiche, who refer them summarily to the single genus Venus, which
the authors adopt in Linne's sense, (Paleont. Suisse, 4"^^ ger., 3«^e p^rt., p. 186,1865). It is

surprising to meet with such a treatment of this interesting group of shells in the hands of a

celebrated PalsBontologist like Pictet, who considers Tapes, Cytherea, and Dosinia as in some res-

pects inferior sub-divisions of Venus, Surely the hinge-teeth of a good many cretaceous species have

been examined, and it seems to me a very wrong principle to ignore those,—even were they only

few,—because we do not know the hinges of all the species. Under such circumstances fossil

conchology would never have a chance of becoming more than a helpless instrument in the hands of

those who wish to make use of it in the identification of strata. No doubt, if this object were

only attained, it would possess its great value. However, I fear that even those casts upon which

Pictet and Campiche, and many others,^ base their species, and of which they say that they are

merely intended for assisting in the study of the relations of different beds in which they occur,

are of very little use to the geologist. It is extremely difficult to identify strata by such casts,

which no field geologist will deny ; and if specimens are found with the shells preserved, a determin-

ation of the species becomes extremely difficult, for the shells of the Veneridm often possess near

the margins and especially at the beaks such thickness that it is impossible to make more than a

very generally correct conclusion from the form of the one as to that of the other.

These introductions of very imperfect fossil species are also objectionable for another reason,

because they often involve unnecessary changes in specific names, as has, for instance, been largely

done by d''Orbigny. Many of the original specific names have to be again restored as soon as a

correct generic determination of the shells has been obtained.

The list of the cretaceous species which I give here must be considered for the present only as a

very poor attempt at a revision of the numerous cretaceous forms, but much may be done by

those who have a large stock of materials accessible, for since the publication of the first descriptions

of many of the fossils better specimens have no doubt been obtained. I was myself fortunate enough

to see several during my visit to Europe in 1867. I need only remark that the observation of an

anterior impression of a tooth in front of the beaks does not in all cases warrant the conclusion

that the shell was one of the Cytlierea group, because I have already explained that in Venus as

well as Cytherea the lunular teeth are analogous, and the difference lies in a modification of the

true cardinals j this to some extent also applies to the tapesin^,

1.— Venus suh'Brongniartiana, d''Orb., (Brongniartiana, Leym.,) agrees in general cliaracter

partially with Tapes, partially with (7(^^/i5^«, or it may even be an elongated Cyprimeria. Schaf-

hseutl (Siid. Bayerns Leth. Geog., 1863, p. 170, pi. xliii, fig. 2,) refers to this a species which is

similar in form, but decidedly much thicker ; the figured specimen is a cast and the pallial line is

shown entire ; it is likely quite a different shell from the above.

2.— V, Ricordeana, d''Orb., has the form of a compressed Cytlierea.

3.— V, Mutronensis, d^Orb., may be a Tapes.

4-5.— V. Rohmaldina and Cornueliana of d^Orb. recall some forms of Calllsta.

* The so-called species of shells described by Coquand in his work on Constantine, and also in the Monograph of

the Etage Aptien of Spain, as Hkewise those in Loriol's worii on the fossils of the Monte Saleve, are formed with

but Httle regard to the generic characters, and are to a great extent useless.
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6.— V. TImrmannij Lor.^ equally so.

7-9.— V. helvetica, P. and C.^ V. ohesa, d^Orb.^ and V, Esclierij Lor._, are probably Caryates,

though the second^ as figured by d''Orbigny apparently with the shelly also greatly recalls a

Eemitapes, Eichwald (Leth. Ross.^ livr. xi^ 1867; p. 711^ pi. xxvi^ fig. 8^) describes as

V, obesa a species which is much less inflated and has the anterior end much longer than the

specimen figured by d^Orbigny.

10-11.— V, Galdrina, d^Orb., and V, Varapensis, Lor.^ are probably Cythereee.

12.— V. CoUaldinaj d"'Orb._, recalls some of the smoother forms of Chione.

13.— V. sanct(B'Cnicis, P. and C.^ has somewhat the form of a Pidlastra.

14.— F. Dupiniana, d^Orb., likewise so.

15-16.— V, Vendoperana, (Leym.) =neocomie7isiSj d'Orb., and V. Icauensis, d'Orb., both are

probably CypnmericB, having a Bosinia-YskQ form without an excavated lunula, resembling in this

respect Circe, to which some other cretaceous species of Cyprimeria have been referred. Eichwald
(Leth. Ross., xi, 1867, pp. 713 and 716,) quotes both the species from the neocomien of Russia.

But as that author's interpretation of neocomien rocks is in some instances doubtful, his identifica-

tions (without exact figures) must be accepted with hesitation. He also quotes several other

species, as V, parallela, Miinst., Robinaldina, d'Orb., faha, Sow., Biipiniana, d'Orb., and

immersa, Sow., upon which it would be equally difiicult to pronounce an opinion.

11,---Artemis cordata may be an Eriphyla, because it has the lunula excavated, but it

could also be a Bosinia.

18.

—

Art. ineleganSy Sharpe, is most likely a Cyprimeria,

19-20.— r^72. Vassiacensis, d'Orb., and V. Roisii, d'Orb., are perhaps Caryates.

21.— V. Feciensis, Forb., is very much like, and maybe identical with, Eriplyla lenticii-'

laris, Goldf., sp.

22,— F.parva, Sow., (Min. Conch., pi. 518, figs. 4-6, T^ot figs. 1-3,) is evidently a small

Caryatis.

23.— F, Orlignyana, Forb., is similar to the last.

24-26.— r. Fihrayeana, d'Orb., F, llouliniana, Cott., and tenera, Sow., are probably also

Caryates.

Pictet and Campiche here indicate from the '^Gault inferieur'' of Cosne several as yet un-
described species, most of which appear to belong to Cytherea ; judging from the references made
to allied forms, some few may belong to Cyprimeria.

%1.'—F. caperata, Sow., (Min. Conch., pL 518, figs. 1—3,) is a typical species belonging to

the sub-genus Caryatis.

28-29.— F. ovalis ^nd. faha, Sow., are probably identical; they very much resemble some-
what oval forms of Cyprimeria, and the former especially is extremely like our South Indian %>.
Arcotensis.

30-31.— F. Uneolata^nd. plana, Sow., are also most probably identical. I have seen various

specimens from the original locality at Blackdown, but the anterior side varies, being shghtly longer
or shorter, and so also does the greater or lesser convexity of the shell. The same species also

occurs in South India, and here I observe similar variation. To prevent mistakes with the recent

Cytherea \_Caryatis'] lineolata, Sow., the second, to palseontologists better known name, plana ought
to be retained. Judging from these variations I am in doubt whether the form originally described

in the Pal. fran9aise by d'Orbigny under Sowerby's name plana and afterwards called sub-plana

is a difi'erent species. The hinge is certainly in both the same. Conrad quotes the species plana,

Sow., among his typical Bosiniopsis, but I have already stated that the difi^erence in the lunular

tooth does not seem to me to be a sufficient character for a generic or even sub-generic distinction

from Cytherea proper,— (for further particulars see p. 169)

»
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33.— r. sub'ToUncla, d'Orb., (rotunclata, Sow.^) is a Caryatis.

33-34.— VAmmersa ^Vi^sullmis oi Sowerby both are probably '(T^^/^^/"^^; the former could

also be an oval Ci/primeria,

35-36.— r. suh-truncata, d'Orb., (truncata, Sow.), and V. stthmersa, Sow., belong to Caryatis,

37.— r. ,,,= Ve7ius faha, Sow., apud d'Orb. This may be identical with our Indian Cytherea

\_CaUista\ fahulina (see p. 174).

38.— r. Cenomanensis, d'Orb., is Baroda fragilis, (d'Orb.), belonging- to the sub-family

TAPEsm^, and described by Zittel as Tapes fragilis, d'Orb., sp., from the Gosau (vide Denksch.
Akad.^Wien, 1865, vol. xxiv, pt. ii, p. 122, pi. iii, %. 3).

39.— V. Botomagensis, d'Orb., apparently a Caryatis,

40.— V, Astieriana, Math., most likely a true CytJierea,

41.— V. Lahadyeiy d^Arch., a / Caryatis, or Cyprhneria,

42.— r. Renauxiana, d'Orb., was proposed for the form referred in the Pal. frSn9. to 7, plana,

Sow., and is said to differ in being much more compressed than this. No reference is made to the

figures, or any special description, and no opinion can, therefore, be pronounced without the originals.

43.— r. Noueliana, d'Orb., is said to be allied, but more tumid than Cyth. plana.

44.— r. Martiniana, Math., is a 'Paratapes of the tapesin^, and ought to stand as Faratapes

Imigata, Sedg. and Murch. (see Zittel in Denksch. Akad., Wien, xxiv, pt. ii, p. 123).

45.— V, suh'lenticularis, Haime, is evidently a (7yj!9rmm^, in which the middle tooth of the

right valve is bifid, unless it is a slight deficiency of the drawing.

46.— r. cuneiformis, Duj. The impressions on the cast, as seen in the figure 5^, appear to

be those of a Cyprimeria ; it is a somewhat oval form.

47.— r. jueunda, Duj. This is one of the very few cretaceous forms I know, the ornamenta-

tion and solid shell of which closely resemble Venus proper, but the specimen is so imperfect

as not to allow of a correct determination of the genus ; it could with almost equal probability

belong to Linearia of the tellwid^,

48.— Y, suh-plana, d'Orb., is said to be again difierent from the V, plana in the Pal. fran9.,

vol. iii, pi. 386, figs. 1-3 (vide p. 160 and p. 169).

49.— V. Boyana, d'Orb., probably a Baroda, or another genus of the TAPESIN^. Schaf hteutl

(Siid-Bayerns Leth. Geog., 1863, p. 171, pi. xxxviii, fig. 3,) figures under this name a shell

which I hardly believe could belong to this species, but much more probably to the Myid^. The
ideas indicated of the conchological value of a species are quite as singular as those of geological

formations

!

50.— V, ArcJiiaciana, d^Orb., is most likely an elongated Cyprimeria,

51.— V. Lamarchi. Math., may either be an Eripliyla or an Astarte,

52.— V. late-sulcata, Math., ? a Callista.

53.— V, ovum,^ Math., mostly resembles such recent forms as Tapes meroeformls. Sow.,

which belongs to a special section of Pullastra,

54.— V, turgida. Math., (suUurgida qy pseudoturgida, d''Orb.,) is most likely a Caryatis,

55.—-F. Lapeyrousana, Leym.
56.

—

Artemis elegantula, Sharpe, is most probably a Cyprimeria,

Pictet and Campiche have, I believe, very good reason to hesitate in giving a list of the Ger-

man and Bohoemian and other cretaceous species, on the ground that the identification of these with

foreign species may not be correct. I have myself seen a good many of them ; but unless one under-

takes the difficult task of searching after the originals and is successful in this, nothing positive

can be said regarding the correctness of these determinations, or otherwise.

57.— V, suh-ovalis, d^Orb., (V, ovalis, Goldf, Nucula concentrica, Gein.,) must stand as

Cytherea [^Caryatis] ovalis, Goldf., sp, I have examined very good specimens of both valves received

2 R
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through the kindness of Dr. Bosquet. The lunular tooth in the right and the corresponding pit in

the left valve are very distinct. In the latter the two anterior cardinals are very close together^ as in

Cyprvmena ; the posterior is also deeply grooved ; in the right the middle cardinal is by far the

thickest ; the two others thin^ and especially so the posterior ; the pallial sinus is deep_, somewhat

asceading and sharply angular at the end ; the convexity of the shell is slightly greater than could

be supposed from Groldf uss^ figure.

58.— F. sul-faba^ d^Orb. {V. faha, Goldf.). Goldfuss^ figure represents a shell slightly more

attenuated posteriorly than that figured by Sowerby^ but I do not know whether there is sufficient

reason for a specific distinction. Sowerby^s faha, I suspect^ is a Cyprimeria. V. fahacea of

Romer which Miiller identifies with it is, however, evidently quite a different shell.

59,— V. elliptica, Romer. If it be the same as, or allied to, V, fragilis, d''Orb., it belongs to

the new genus Baroda.

60.— V. GMdfussi, Gein., (V. parva, Goldf. = V, stih-parva, d''Orb.). Goldf uss^ figure

resembles a cast of Miiller^s V. tumidaj which is a small Caryatis^ but Geinitz^ representations and

descriptions (Char. p. 76, pi. xx, figs. ^-1^ would rather indicate an EripJiyla with an excavated

lunula.

61-63.— V. hmarlcay parallela, and giblosa of Miinster are all doubtful; the first could belong

to Eripliyla and the third to CytJierea. Schaf hseutl, (Siid-Bayerns Leth. Geog., 1863, p. 170, pi. xliii,

fig. 7,) calls a cast specimen V, giblosa, Munst. ; it certainly very little agrees with the original

figure in Goldf us s^ ^^ Petrsef. Germanise,'''' and may be a different shell altogether.

64.— y^ suh-decussata, Romer. Judging from external appearance only, no reasonable objection

could be raised as to this species belonging to the sub-genus Amygdala of Tapes, but Nuculce

when devoid of the upper layer of the shell often show similar radiating ribbings or strise.

55.— Y, concentrica, Rom., (V. suh-concentrica, d^Orb.) ; this could be a Cyprimeria.

66.— V. lata, Rom., most likely a Cytherea, or perhaps belonging to the sub-genus Mercenaria.

67.— V. fahacea, Rom. Miiller, as already stated, and apparently also Bosquet, unite this

with d^Orbigny^s V. sul-fala (fala, Goldf.).

68.— y. laminosa, Rss., (siih-laminosa, d^Orb.,)' appears to be an Eripliyla, if it be not

a Lucina,

69.— y, (Cytherea) elongata, Rss., (suh-elongata, d^Orb.), has, if not by accidental pressure,

a peculiar form which greatly recalls some recent species of Tapes.

70.

—

y, tumida, Miill. The right valve of which I have examined the hinge shows that the

species is most probably a Cyprimeria. There are two widely diverging bifid teeth pretty distinctly

visible. The shell is generally more uniformly convex than shown inMiiller^s figures.

71.— yenus? exuta, Nillson, (Petrif. Suecana, &c., 1827, p. 17, pi. iii, fig. 16). I do not

know a single species of Veneridje with which this shell could be compared. It is oblong,

inequilateral, with pointed beaks, with a few concentric striae and numerous fine radiating ribs

on the posterior side. It could be a species of Psammocola, or Psammobella, or perhaps a Linearia

of the Tellinidm, but I do not know any others, unless the shell is referable to Anatina or

Thracia. Nillson apparently makes it the type of his yenulithes, under which name he means

to include the cretaceous representants of Linnets Venus.

72.— V. Matheroni, Zitt., is a species of Cytherea, \>Q\ongviig io the section which Conrad

called Dosiniopsis (see p. 151).

73-74.

—

Cytherea Hornesi and polymorpha, Zittel, belong to the sub-genus Caryatis.

75-76.— Venus prifu^eva, (Cyclina id,, Zittel), and V. cretacea (Boslnia id. Zittel), belong to

Cyprimeria.

77.— y^ eximia, (Tapes id,, Zittel,) is a typical sj)ecies of the new genus Baroda,
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78.— V, Rochehruni (Tapes icl.^ Zittel)^ I would rather suspect to be a small CalUsta than a

member of the tapesin^,

79.

—

Donacilla compressa^ d^Orb.^ (Pal. fran9.^ iii^ pi. 376^ figs. 3-4); belongs apparently to

Baroda of the tapesin^,

80.

—

Psammobia impar, Zittel^ {Denksch. Akad., Wien, xxiv, pt. ii, p. 120,) is a species of

the sub-genus Icanoiia, and the species may provisionally stand as Baroda \Icanotia'\ impar,

Zittel, sp., for it is not very improbable that Matheron's Solen elegans is also an Icanotia, though

quite distinct as species.

^l.—Psammohia discrepans, Duj.^ (Mem. Soc. Geol., France, ii, p. 223, pi. ii, fig, 2). The
figure of the fragmentary shell leaves one in doubt whether the species may not be one of the

PSAMMOBimjE, but that of the cast is more indicative of a species of Icanotia. If d'Orbigny's
figure (Pal. fran5., iii, pi. 381, figs. 3-5,) is correct, there can be little doubt about this.

^%,—Solen inflexus, Duj., (ib. p. 202, pi. ii, fig. 4,) is also more likely a Baroda%\\n.n anything

else. In such cases as this, where imperfect casts are considered to be sufficiently characteristic

of a species, there is, however, a great difficulty to distinguish between the tapesin^ and some
PHARELLINJE of the SOLENID^,

S^.'—Capm Armudi, H. Coq., (Bull. Soc. Geol., France, vol. xvi, p. 1000). The description

indicates a species of Icanotia.

84-85.—P^«?^m. Suessi, Zitt., (Denksch. Akad., Wien, xxiv, pt. ii, p. 121, &c.), and Tellina

Venei, d'Arch. (Bull. Soc. Geol, France, 2nd ser., vol. xi, pi. ii, figs. 1-2,) are typical species

of Baroda,

86.

—

Circe discus, M^i\\., sp. ( Zittel in Denksch, Akad., Wien, xxiv, pt. ii, p. 128, pi. iii,

fig. 7), is a C^primeria, Pictet and Campiche (Pal. Suisse, 3™^ ser., 3«iept.^p. 197^) discuss the

question as to the discrepancy in the existing accounts of this species at length, and very properly.

There can be little doubt that the species described and figured by Matheron (Cat., p. 144^ pi. 13,
fig. 12,) is the true discus of Zittel, for he compared the Gosau specimens with one sent to him
by Matheron himself. I have myself exposed the pallial line on three of the Gosau specimens
and I can testify to the correctness of Zitte^s drawing (in fig. 7<?). I would not call the pallial

impression an entire one ; it is distinctly insinuated, though the sinus is very shallow and rounded
at least as far as the impressions on the casts go ; we do not find it sometimes stronger in species of
CytJierea or Venus. Variations of that kind, as I had already often mentioned, are by no means
rare. It is more likely that d^'Orbigny was mistaken in his figure (4, pi. 379), for in any of the

species of Cyprimeria that I have seen, I have not observed such a broadly rounded sinus ; still

there is no reason that the form could not occur, and if this shape of the sinus be confirmed the
form must be considered to be a different species under d^Orbigny's name Cyp. numismalis.

^1.—-Arcopagia Cenomaniensis^ d^Orb., (Prod., ii, p. 158,) said to be allied to Arc. (Cyprimeria)

discus of the same author.

^^•^"^.-^Arcopagia rotundata, d'Orb., (Pal. fran9., pi. 379, figs. %-! ,) and Circe concentrica,

Zittel, (loc. cit., p. 130, pi. 4, fig. 1,) are CyprimericB.

90.-^

—

Circe duhiosa, Zittel, (ibid. fig. 2). I think Zittel is correct in referring this species to

the same genus as the last named species. I succeeded in breaking up a specimen partially devoid

of shell. The left valve distinctly shows two thin diverging teeth under the umbo and a third

posterior long one, being very thin ; in the right valve I can also notice two divergino' teeth, but

they are not very distinct ; there are no other teeth under the lunula, so the species is not a Circe,

It, on the whole, somewhat resembles Fe7ius miciformis, Miill., and is, therefore, still more
likely a Mercenaria. The beaks are incurved, but the edges of the lunula are, as in Cyprimeria^,

straight, not excavated.

* I sliall coiitiuiie tlie numljers, tliougli tliey must uot as yet be accepted as indicating so many distinct species.
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91-92.

—

Astarte KonincJm and c^prinoides, d^Arch,^ (Mem. Soe. Geol._, Pranee^ 2nd ser. ii

pi. xiv; figs. 4-5). The former is certainly an Briphyla^ and may be identical with the type Eriph.

lenticiilarisJ (Goldf.) ; the latter has also the hinge of the left valve similar to that of Briphylaj but
it is not sufficiently distinct, and the shell has the lunula not excavated; it may, therefore, more
likely be a Cyprimerla,

^^.— Vemis nuciformis, MiilL, (Suppl. zur Monog. Petr. Aach. Kreidef., 1859, p. 13, pi. 7,

fig. 14) .
This is a rounded, small, and rather globose, but apparently a typical species of Mercenaria,

Miiller's representation of the hinge-teeth of the right valve hardly gives a good idea of what they
really are. This valve has three teeth ; the posterior is thick, strongly elevated, provided with a shallow

groove ; of the two anterior the first is thin, and at the base attached to the lunular margin ; the
posterior or middle is thick, less oblique, and perfectly separated from the former. Were these two
anterior teeth uniformly built the species should be considered a Cypnmena, but that is not the case.

The left valve *has as usually three sub-equal diverging teeth, the anterior forming at its base
with the middle tooth an internal angle of about 75 degrees. The fulcra are in both valves strong
and distinctly separated from the teeth, which is also not usually the case in the left valves of
Oyprimena.

d4^.— Fenusf parrecta, Miill., (ibid. p. 14, pL 8, fig. 2,) a rather obhque, ovoid, sub-compressed
form ; may be a Cyprimeria, but nothing is as yet known of the hinge.

db.— Fenus Cleoplie, Coquand, (Monog. de Fetage Aptien, de TEspagne, 1865, p. 103,) is

probably a Caryatis.

96,— V. Rouvilleij Coq., (ibid. p. 104), most likely an oval Cyprimeria,

97.— r. Costei, Coq., (ibid. p. 105) / a Caryatis.

98.— ^. sylvatica, Coq., (ibid.) greatly resembles Hemitapes, and also some Cytlierece.

99.

—

Tapes parallela, Coq., (ibid. p. 106,) may be Tapes, but more likely a Baroda on account

of the smooth shell-surface.

100.

—

Dosinia Argine, Coq., (ibid. p. 107,) may be ^fi^%/^a, or a Z>^<y?;zz^, if the lunula be
excavated; it is merely said to be '' courte, cordiforme" and with '' hord palleal arrondi) '' this seems
rather to indicate the former genus.

101.

—

Dosinia &terpe, Coq., (ibid.) ; the cast gives no indication of what the shell may really bco

10^-103.— (7?V(?^ conspicua and lunata, Coq,, (ibid. pp. 108-109). In external form these

two correspond most with Cyprimeria,

Several of the other species described by Coquand under Cyprina and Astarte may belong to the

present family, but the author does not in even a single instance indicate the form of the hinge

and its impression on the casts, &c.

\^^^.—Gapsa €enomaniemiSy Gueranger, (Album Paleont. de la Sarthe, 1867, pi. xv, fig. 8,)

is an Ica7iotia, which is a sub-genus of Baroda (tapesiNuEJ. Although ther^ is already a species,,

J^aroda Cenomanensis, d'Orb., (vide No. 38), Gueranger's name may stand, because the sub-genus

is different, and if further good materials are collected, it may prove to be generically distinct from
Baroda.

l^h.—Capsa Colonm, Guer., (ibid. fig. 10,) is shghtly more elongated than the last, but

otherwise not very distinct. A strict comparison is difficult, because the former shell has evidently

suffered by pressure and is not quite perfect. I hardly think that both are specifically distinct.

106.

—

Astarte circularise Guer., (ibid. fig. 12,) could much more probably be a %??n'Mm^ or

one of the closely allied genera, than an Astarte.

107.

—

Capsa concentrica, Guer., (ibid. fig. 14,) very much recalls Baroda [Icanotia'] discrepans,

Duj., (vide No. 79), and may not be specifically distinct from it.

108.

—

Lucina Nereis, d'Orb., Guer., (ibid. fig. 15). The hinge of the right valve which

Gueranger figures indicates a (7^^nw,m(2, for it does not show any lateral teeth; the bi-division

of the posterior cardinal is also not distinct.
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im.— ren?is glabra, Schafhseutl (Sud-Bayerns Letli. Geog., 1863, p. 171, pi. 43, %. 4),
has the general form of a small Cytherea or Merceuaria, but I am afraid further identification is

hopeless.

From Africa the following species have been recorded, mostly based upon insufficient casts.

110-120.— Venus Butrugei, Cleopatra, Mousm, Reynesi, Mauritanica, Desvauxi, Lelettrei, Nail,

Forgemolli, Didonis, Fatima, Cherhonneaui, and Saportce of H. Coquand (Constant, pp. 193-195),
nearly all from the '' etage Eotomagien.'' It would be a vain task to speculate upon the correct

generic determination of such worthless materials. Most of them may be Cytherece and Caryates,

some like V, Delettrei and Forgemolli belong to Cyprimeria or perhaps to Fripliyla.

The following are from America.

131-143.

—

Cyclina? circularis, M. and H.
; (Bosinia) Cyprimeria densafa, Con.; Bos.

depressa, Con.; (Bos.) Cyprimeria excavata, Morton; Dos. Haddo7ifielde7isis,'hQ^ = Cyprimeria

cretacea, Con., (Am. Journ. Conch., iii, p. 9); Bos. oUiquata, Con.; Bos ftemds, Meek;
Bione Belawarensis, Gabb ; B. Etifalensis, Con.; B. Lamarensis, Shum. ; B. Beweyi, M. and
H. ; B. leonensis, Con.; B. Missouriana, Mort. ; B, Nehrascensis, M. and H. ; B. orbi-

eulata, H. and M. ; B. Owenana, M. and H. ; B.? pellucida, M. and H.; (B,) Texana,

Con. (=? Cyprim. Texana, Hom.) ; B. tippana, Con.; B. ? Meekana, Gabb.; B.r Ripley-

^/^a, Gabb; i). .^ tenuis. Hall and M. ; Venus ? sub-lamellosa, Shum. (Vide Me ek's Check-list

of Inv. N. Am. fossils, Smith. Misc. Coll., No. 177, 1864, p. 13).

144-159.—From Conrad^s '' Check-list^^ &c., (Smith. Misc. Coll., No. 200, 1866, pp. 6,&c.),

that author's older eocene species probably have to be added

—

Bosiniopsis alta, Con.
-, B.Meekii,

Con.; B. lenticularis, Rogers, Venus? lamellifera, Con.; V. securis, Shum.; Bione brevilineata,

Con.; B. Conradiana, Gabb; B. Californiana, B. eversa, lenis, liciata, Oregonensis oi Conrad,
B. ovata, (Rogers) ; B. perbrevis and Uvasana, Con., and B. varia?is, Gabb.

160-181.—In the 2nd vol. of the Palseont. of California, pp. 209, &c., Gabb gives a list of

all Californian cretaceous fossils. In this list, besides those given already, some of the species

having been previously described by the same author in vol. i of the same publication, occur

—

V. Veatchii, G. ; V. lenticularis, G. ; V. tetrahedra, G. ; V. (Bqidlateralis, G. ;

—

Cliione angulata, G.

Ch. varians, G. j—^Meretrix (= Cytherea) lens, G. ; M. Rornii, G. ; M. longa, G. ; M. arata, G.

M. ovalis, G. ; M. ? fragHis, G. ;

—

Caryatis nitida, G. ;

—

Bosinia elevata, G. ; ? B. temm. Meek
B. pertenuis, G. ; B. gyrata, G. ; B. inflata, G. ;

—

Tapes Conradiana, G. ; ? T. qiiadrata, G. ; ?

T. cretacea, G., and Fripliyla umbonata, Gabb.

182.

—

Tapes Hilgardi, Shum., (vide Gabb, 1. cit., p. 265,) only provisionally referred to Tapes^

is from Mexico.

183.

—

Cyprimeria Peruviana, Con., (Am. Jour. Conch., ii, p. 105,) from Peru.

184.— V.(Auca) Jucasiana f d''Orb., (Voy. Astr. Pal., 1847, pi. ii, figs. 9-10,) may be a

Callista, a great deal resembling our Indian C. fabulina, n. sp. D'Orbigny seemed to have taken

a peculiar fancy to the name Aiica, and made in this and another instance great confusion with it.

He describes in "Pal. de PAm. merid. (1842) ,''
p. 122, a 7(^i?^5-like shell as T. <^?^ca, supposed to

be a tertiary fossil from Patagonia; subsequently, in 1847, he names quite a different shell, V. auca,

in " Voy. de PAstrolabe,'-' and at last he quotes (Prod, ii, p. 237,) V. Aucasiana, adding the reference

of the tertiary V. Auca in the Pal. Am. merid. No version "of this confusion appears satisfactory.

The most likely thing is, that d'Orbigny, wishing in the Prodrome to correct the cretaceous species

V. Auca of 1847, the name having been applied for a different species in 1842, quoted by mistake

with it the reference of the latter instead of the former. This explanation would be strengthened

by the fact that the name V. Aucasiana does not appear to have been published before, and is first

used in the Prodrome.

185.-_^. a/^, d'Orb., (Pal. Am, merid., 1842, p. 82,) may be a Caryatis.

2 S
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186.

—

V, cretacea, d^Orb._, (ibid,,) is ^^ ovato-eompressa, antice brevi, postice mgulata''—sie !

187.— V. Hallii, Gabb; 1862, (olim V. OrUgnyana^ Gabb, non id. Forbes)^ Proc. Am. PL
Soc, vol. viii; p. 235.

188.

—

Cypnmena sjAssa, Conrad^ (Am. Journ. Conch.^ v, [1869], p. 44), from New Jersey,

(a very insufficient cast)

.

189.—Gemma f cretacea, Conrad, (ibid, v, p. 96,) is from Mississippi.

Thetironia, (vide Catalogue des ^^ Thetis connues/' Pictet et Campiche in Pal. Suisse, 4™® ser.,

S'^^ part., p. 209).

190-198.

—

Thetis Benevieri, minor, Icevigata, Prestensis, major, Genevensis, Sanctce-crucis,

Botomagensis, and undulata,

Gorhula gigantea, Sow., often referred to Thetironia, is most likely a Poromya, and Corbula

IfBvigata, Sow., "'suggested to belong to the same genus, will be noticed as the type of a new genus,

Fimbriella, in the family Lucinidje.

\^%,—?Th, elongata, Gabb, (Pal. Calif., ii, p. 186, pi. 30, fig. 80,) seems rather to have the

form of a Crassatella than that of a Thetironia.

The following is the list of our South Indian cretaceous species.

200-210.

—

Baroda [Icanotia r\ Pondicherriensis, Forbes, sp., Baroda \Icanotia'\ elicita,

StoL, Gytherea plana, Sow., G. Ganidana, Stol., G. Arcotensis, Forb., sp., C. lassula, StoL,

Gyth. [Callista'] solitaria, Stol., G, [Gall.'] sculpturata, StoL, G. [Gall.'] fabulina, Stol., G. [Gall.]

laciniata, StoL, G. [Gall.] minntula, StoL, G. [Gall.] vagrans, StoL, G. [Garyatis] turgidula,

StoL, G. [Gar.] Telugensis, StoL, G. [Car.] intercisa, StoL, Gyprimeria analoga, Forbes, sp..

Gyp. Oldhamiana, StoL, Gyp. obesa, d^Orb., sp., Briphyla leriticularis, Goldf., sp., Eriphyla Forbe-

siana, StoL, Er. diversa, StoL

Of doubtful species there are large numbers. Pictet and Campiche point out several,

and many more could be added ; but as I have not examined authentic specimens, and as the

figures do not allow any better conclusions to be made than those upon record, I shall not notice

them further, I may only mention the following

—

Gytherea Herzogii, Hausmann, in Goldf. Petr. Germ., ii, p. 239, pi. 149, %. 10. Judging

from the general character of the shell and especially its strongly crenated internal margins, it is,

I think, pretty certain that this species is an Eriphyla.

Venus perovalis, and also F. Syriaca and indurata of Conrad from Palsestine, are said by Fraas

to be in a state hardly sufficient for determination (vide Wiirt. Nat. Jahreshefte, xxiii, 1867,

p. 238).

Astarte ? discus, Sharpe, (Quart. Journ. Geol. Soc, Lond., vi, p. 177,) from Spain could

be an Eriphyla with a flat strong shell, but the hinge is not known.

Fen. exularis. Keys., a little tumid oval species. Eichwald (Leth. Ross., livr. xi, 1867, p. 712,)

supposes that this may rather be a neocomien than a Jurassic shell.

Taking now a very general view of the characters of cretaceous species which

are up to the present known, and supposing that only some of my suggestions are

correct (—at least those in which I have examined the hinges, or of which good

figures exist), we may be allowed to summarise the investigations regarding the

representation of the Venerib^ in cretaceous rocks in the following words

—

Of the TAPE8IN2E we find only a few doubtful species belonging to Pullastra,

Semitapes, Tapes^ and one species of Amygdala ; on the other hand, many belong

to the new genus Baroda and its sub-genus Icanotia; they are all in external
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sliape like JPsammocola or Psammobella, most of them having been formerly
described as Fsammobia or Solen, In the venerin^ we hardly find a single species
belonging to Venus as restricted, and scarcely any of the other subordinate forms,
except perhaps Mercenaria, and one species may indicate a Cryptogramma. The
Cytherea group are, on the contrary, largely represented. We find many species
of Cytherea proper which is of general geographical range, apparently a great
many species of Callista and a large number of Caryatis, especially in America

;

Dione, chiefly in America, where most of the recent species also occur at the present
time, but hardly a single form occurs which could with any probability be referred
to Tivella, Of the old Circe group, including Lioconcha and Crista, there is also
scarcely a single species to be met with. Neither is there any distinct indication
of the occurrence of species belonging to the sunettinm.

The BosimiN^ are found in large numbers and great variety, both with a solid
and with a thin shell. To the latter belong the species of Thetironia (commonly
known as ThetisJ, being the old representatives of the recent dementia. One of
the oldest cretaceous forms of the group with thicker shells is Uriphyla, but
not yet sufficiently well known as to the number of species ; it is decidedly a
Bosinia- form, and not an Astarte or Lucina, under which name several species
seem to have been described from Jurassic and cretaceous rocks. Next comes
Cyprimeria, which also greatly recalls Dosinia, while of this last genus proper there
are as yet no species sufficiently ascertained. Of Gemma there may be one
or two species, but these also are not certain.

These general results will, I trust, also indicate how far we are justified in
attaching importance to the various genera and sub-genera pointed out in the
preceding pages.

BAEODA, Stoliczha, 1870, (vide p. 145).

1. Bakoda [IcanotiaJ Pondichekmensis, Forbes, sp., PL IV, Pig. 5 ;

PI. XVII, Pig. 4.

1846. Tellina ? Pondicherriensis, Forbes, Trans., Geol. Soc, Lond., vii, p. 142, pi. xviii, fig. 5—idem auctorum.

JBaroda testa elongata, compressa, antice ac postice rotundata, valde incequila-

teralCy margine inferiore et superiore fere parallelis, umbonibus parvulis, acutis, paulo
prominuUs ; superficie striis crassis concentricis ac lineis radiantibus suh-obsoletis

notata, Cardo valvule dextrce dentibus cardinalibus tribus, duobus anterioribus

brevibus, postico elongate, omninisque tenuibus, compressiusculis instructus.

Height : length ... ... ... ... ,.. 0-47

Thickness : height ... ... ... ... ... 0'57

The shell of this species is rather thick, covered with broad and rather strong

striae or ribbings, and a number of veiy fine radiating, mostly obsolete lines. These
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strisB are partially traceable on an imperfect specimen in our collection (pi. xvii,

fig. 4), but I have not been able to see them on Eorbes' original, of which I have
also given a view. On the former, the hinge-teeth of the right valve were observed,

though on account of the difficulty in preparation they became somewhat less

distinct.

For the sake of comparison, and also in order to illustrate the hinge of

Baroda and its sub-genus Iccmotia, I have given a view of the hinge of Baroda
[Icanotia] impar, Zittel, sp., on p. xvii, fig. 5. It would be very interesting to

examine more perfect specimens of this species.

Locality.—Moraviatoor, in a dark earthy limestone ; apparently rare.

Formation,—Ootatoor group.

2. Bahoda [Icanotia] elicita, Stoliczka, PL IV, Fig. 16.

Bar. testa perlonga, valde compressa et inceqiiilaterali ; parte anteriori brevi,

ad terminationem angustatim rotundata, postice oblique ac late suh-truncata ; wnbom-
bus parvulis, declivitate lunulari rectiuscula, areali fere concaviuscula^ perlonga

;

margine ventrali levissime curvato ; superficie liris depressis latiusculis^ concentricis

ac costulis radiantibus tenuibus, confertis, imprimis in parte postica distinctis,

notata.

Median height : length ... ...• ... ,._ 0"34

Thickness : height ... ... ... ... q-q^.

This species closely resembles the one described by Zittel from the Gosau
deposits, B. [Icanotia'] impar, but the posterior end is more truncated, and the

radiating ribs finer; the latter character easily distinguishes also the Indian fossil

from any of the forms photographed by Gueranger. The hinge-teeth must be
very thin and small. I have not been able to trace them on any of the two
specimens in our collection, with the exception of a thickened margin seen

internally along the lunula, such as I have, however, not observed in any of the

other species of Icanotia.

Locality.—Noxih. of Karapaudy, in a whitish, highly calcareous sandstone
;

apparently rare.

Formation.—Arrialoor group.
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CYTHEEEA, Lamarck, 1807, (vide p. 150).

(? Sub-genus Dosiniopsis, Conrad, 1864), (vide p. 151).

1. Cytherea plana, Sowerhy, sp., PI. VII, Eigs. 1-4.

1812. Venus plana, Sowerby, Min. Concli., vol. i, p. 58, pi. xx, lower figure.

„ ? „ lineolata, „ „ „ p. 57, „ upper „

1839. ? Cytherea plana, Goldfuss, Petr. Germanise, pt. ii, p. 138, pi. 148, fig. 4.

1843. ? Venus plana, Sowerby, d'Orbigny, Pal. frang. terr. cret., vol. iii, p. 447, pi. 386, figs. 1-3.

1847. ? V. plana, Sow., Muller, Petr. Aacb. Kreidef., pt. i, p. 25.

1850. ? Venus suh-plana, d'Orb., Prod, ii, p. 237—idem, Pictet, Bosquet, &c.

1867. Venus 'plana. Sow., Gueranger, Album paleont. de la Sartbe, pi. xvii, fig. 11.

Cyth, testa ohlonga, inceqtiilaterali, antice rotundata, moderate producta, postice

suh'truncata, declivitate superiori antica paulo excavata, postica tongiore ac con-

vexiusGula ad terminationem anticam rotundata, ad posticam subtrimcata ; umbonibtts

prominuUs, antice versus paulo incurvis ; valvis moderate convexis, seu applanatis,

striis concentricis incrementi tenuibus ac alteris crassioribus instructis ; lunula longa,

cordiformi, paululum excavata seu convexiuscula, tinea impressa tenui circumscripta ;

cardo in utraque valva dentibus tribus cardinalibus posticis bifurcatis instructus, dente

lunulari in valva dextra tenui margini lumilari parallelo, et excavationi profundce
in valva sinistra sitce congruente.

Lengtb of largest specimen

Heigbt „ „

Tbickness „ „

Heigbt : lengtb

Tbickness : beigbt

DO m. m.

56 „

21 „

0-84 to 0-91

0-37 to 0-50

The form of this shell entirely agrees with that of the recent Cytherece ; it is

generally rather less inflated than these, but besides the usual stri^ of growth there

is no other ornamentation present. The convexity, length, height, and thickness

are subject to slight variations which are, however, not very considerable. The beaks
are rather prominent, close together, and slightly incurved, the upper anterior slope

being slightly excavated, the posterior convex and considerably longer than the

former ; the posterior end is somewhat narrowly truncated, while the anterior one
is rounded and more or less produced. These variations are to be observed equally

clearly in our own specimens, as in those from Blackdown, and for this reason

I greatly suspect that Sowerby's V, lineolata is not distinct from the present

species, as already alluded to (p. 160). The inner edge of the shell is, as usually,

smooth, the pallial sinus about as deep as in the recent CytJi. attenuata, Dunk.,
slightly more angular at the end; the fulcra supporting the ligament are

thick and long. The hinge exposes three cardinal teeth of the usual form,

the posterior is deeply grooved ; the lunular tooth is thin, and about parallel to

the lunular margin, upon which peculiarity Conrad proposes a special sub-genus

Dosiniopsis, This seems to me, however, only to indicate a wish to satisfy that

author's curious idea, that all the cretaceous species belong to genera distinct

from those to which tertiary or recent species are referable.

-2 T
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I have not seen any of the original specimens referred by d'Orbigny to

tliis species in his '' Pal. fran9aise," but I saw others fully as short and hif^h

as the one figured by Goldfuss. His figure shows the lunular edge very pro-

minent ; some specimens approach to it in this respect, but I have not seen any
with an equally strongly projecting lunula. Some of our specimens also perfectly

correspond with the two photographs given by Gueranger. The form figured by
Eeuss (in Bohm. Kreidef., pi. xli, fig. 14) has the anterior side very much pro-

duced, and if the outline of the posterior end is correct, I would think that it

hardly could belong to the present species. Our specimens are certainly undistin-

guishable by arty prominent character from those occurring at Blackdown from
which Sowerby obtained his originals: both exhibit the same amount of vari-

ations as already stated.

Localities.—North of Alundanapcoram and north of Kunanore, in a yellowish

brown conglomeratic sandstone.

Formation.— ? Trichinopoly group, but very close to the boundary of the

Arrialoor, with which the mineralogical character of the rock corresponds ratheir

better than with that of the former. In Europe the shell appears to be charac-.

teristic of the Upper Greensand and Senonien (Plsener) beds of the continent.

/ 2. Cytherea Garudana, Stoliczha, PL VI, Pigs. 17-19.

Cyth. testa regulariter ohlonga^ sub-incequilaterali, crassiuscitla, ad utramque

terminationem sub-rotundata^ compressiuscula imprimis in senioribus speciminibus
;_

superficie striis concentricis prope marginem exteriorem crassioribtis, ac sulcis latius-

C'ldis notata ; umbonibus acutis, paiilo incurvis, declivitatihus superioribus sub-

rectis, antica paululum concava, postica convexiuscida ; dentibus cardinis sicut in

Gyth. plana dispositis ; lunula angusta longa^ linea impressa circumscripta,

Lengtli of largest specimen ... ... ... . , . 45 m. m.

Height : lengtli... ... ... ... ... 070 -0-74

Thickness : height ... ... ... ... 0*40 -0-46

Shell nearly regularly oval, rounded anteriorly and posteriorly, with the beaks

somewhat prominent and incurved towards the anterior end ; the surface is covered

with striae of growth only, these being stronger near the margins and partially

alternating with broadish shallow sulci ; the lunule is very long, narrow, cordiform,

along its central line somewhat sharply elevated, and all round margined by a fine

groove. The hinge does not differ in any essential way from that of Cytli, plana,

except that the lunular tooth of the left valve is proportionately somewhat stronger,

though the corresponding cavity of the left is not peculiarly deep and not marked

by such strongly elevated edges as in the former species ; the cardinal teeth of the

right valve are all more or less distinctly bifid. The pallial sinus has not been

observed. The oval and compressed form readily distinguish this from the former

species, and also from Cyth. Archiaciana, to which it appears still more related^

Locality.—ComarapoUiam, in a greyish sandstone.

'Formation.—Arrialoor group.



OF SOUTHERN INDIA. 171

3. Cythekea Arcotensis, Forbes, sp., PL XVI, Pig. 34.

1846. Venus Arcotensis, Forbes, Trans., Greol. Soc, London, vii, p. 146, pi. xv, fig. 19.

1850. Astarte id., d'Orbigny, Prod, ii, p. 238.

" Testa orbicularly subobliqua, incequilaterali, plus minusve convexa, polita

eoncentrice striata, striis confertis irregularibus, margine Icevi, umbonibus prominentia

bus
J
lunula minutaJ'^ (Forbes loo, cit.J,

Sucli is the account of this species giyen by Porbes. I cannot identify it with

any of onr Indian shells, and, therefore, reproduce his figure. It is a remarkably
orbicular form. I examined the original specimen in London, and find in my
notebook the only remark, "figure of Porbes good; it is not an Astarte, as

suggested by d'Orbigny, but a CytJierea, with three cardinal and one lunular

tooth in the left valve, the last not very oblique and with its base close to the
most anterior cardinal." I thought that the species could be Cyth, plana, but the

form does not at all agree with it ; nor could it be Cyprimeria OldJiamiana, which
has nothing like what could be mistaken for a lunular tooth in the left valve.

It is to be hoped that further discoveries will elucidate this point. The only species

remaining with which it could be compared are those of the Circe group.
" Locality,—Trichinopoly."

iX 4, Cytheeea lassula, StoliczJca, PL VII, Pigs. 10-17.

Cyth, testa elongato-ovata, tumescente, umbonibus prominulis, acutis, approxi-

matis et paululum i^curvis instructa, antice rotundata, postice angustatim truncatula ;

declivitate superiori antica (seu lunulari) brem, moderate excavata, postica (seu areali)

longiori, convexiuscula ; margine inferiori convexo, versus terminationem posticam

paululum insinuato ; superficie striis concentricis sulcis nonnullis latioribus interpositis

notata, striis minutis aliquando obsoletis ; lunula ovato-elongata, antice acuta, linea

impressa marginata, fere plana. Cardo in utraque valva dentibus cardinalibus plus

minusve distincter furcatis (imprimis dent, posticis) instructus ; dente lunulari in vaL
sinistra tenui, elongato, margini lunulari parallelo, in valva dextra fossce elongates

supra ac infra crassiuscule marginatce congruente ; sinu pallii brevi, obtuso,

ascendente.

Lengtb of tlie largest specimen ,., ... ... 36 m. m.

Heiglit : length ... ... ... ... 077 -0-83

Thickness : height ... ... ... ... 0*60 -0'64

Shell elongated, ovoid, rather tumid and strong, covered with fine concentric

striae, which in places, especially towards the margin, alternate with broad sulci

;

sometimes the finer striae become quite obsolete, but this is likely only due to the

preservation of the surface. The beaks are prominent, pointed, close together and

slightly incurved towards the long, elliptical lunule, which is very little raised or

flat, but margined with a deep line. The lunular margin is slightly concave, the
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areal convex, with the edge bent in, so as to make the ligament less prominent than

is often the case in other species. The anterior end is rounded and the posterior

somewhat narrowly truncated, the inferior margin being a little flexuous towards

the posterior end. Specimens are, however, occasionally met with with a more
regularly oval form (see fig. 11). The hinge is similar to that in the species

previously noted. The posterior cardinals are in both valves deeply grooved, and

the lunular of the left valve is much elongated. The pallial sinus is short, obtuse,

and ascending, slightly larger than in Cyth, Botomagensis^ A.' Ovh., to whioh. ouv

species also bears some resemblance. The form is entirely that of a Cytherea of

the concentrically ribbed or striated type (like Cyth, lirata, Sow.), while the Callistce

mostly are flatter, though it is really difficult to fix a proper limit in such

cases.

Localities,—North of Kunanore, north-east of Karapaudy, in a light greyish

soft sandstone.

Formation,—Arrialoor group, .

\/ 5. Cytheeea [ ? Callista] solitaeia, Stoliczka, PL V, Fig. 20.

Cyth, testa elongate elUptica^ valde incequilateraliy moderate convexiuscula^ antice

hremter et late rotundata, postice sub-truncata ; declivitate lunulare et areale aut

convexiusGulis^ aut prima applanata, altera convewa et intus furcata, extus ohtu-

siuscula ; margine ventrale fere recto, levissime curvato ; superficie striis subtilissi-

mis et nonnullis liris sub-ohsoletis imprimis prope umbonem distinctis notata ; umbone

valde incurvo, acuto ; lunula haud distincter marginata, medio elevata, Cardo in

valva sinistra dentibus cardinalibus tribus, tenuibus, posiico pe7'longo, duobus alteris

multo brevioribus et dente lunulare lamelliforme, fossa profunda ab margine lunulare

separato instructus.

Height of the right valve : its length ... ... ... 0*69

Thickness (supposed) of both valves : height... ... ... 0*55

This is a remarkable shell and undoubtedly belongs to the type of Callista^

which is represented among recent shells by Cyth, gigantea, Chem., and of which
I have already (p. 150) stated that it may probably form a distinct sub-genus

together with a few other known forms. The posterior cardinal tooth is very

elongated and the two others are small ; this character greatly resembles Baroda
of the TAPusiN^, but the strong lunular tooth is wanting in that sub-family.

In our species the lunular tooth of the left valve is strong, lamelliform, and
separated by a broad and deep groove from the lunular margin itself. The form
of the fossil shell is also peculiarly elongated, like that of Baroda ; the surface

is concentrically finely striated, but there are some broadish sulci to be observed

near the strongly incurved umbo.

The fact, that the two sections of Callista are represented in cretaceous rocks,

and that the usual lirated species are here already much more numerous than those
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of the type of Cyth, gigantea^ appears to support the suggestion of their belonging

to distinct sub-genera.

Locality,—South of Garudamungalum, in a brownish calcareous sandstone

full of little shells ; only the figured left valve has as yet been found.

Formation.—Trichinopoly group.

/ 6. Cytheeea [Callista] sculpturata, Stoliczka, PL VII, Eigs. 7-9.

CytJi, testa ovata, antice rotundata^ postice suh-truncata ; declivitate lunulare

paululum concava^ areale convexiuscula, crassa, inflexa^ supra marginihus ohtusms-

culis instructa ; lunula elongata angusta, medio paulo elevata, antice acuta^ tinea

impressa marginata ; margine ventrale moderate ac uniforme curvato ; valvis moderate
convexiuscidis, concentrice liratis, liris crassis sulcis profundis angustisque separatis,

prope umhones ohsoletis ; umbonihus approximatis paululum antice versus incurms,

ucutis. Cardo in valva sinistra dentibus tribus cardinalibus, sub-csqualibus et unico

elongato lunulare instructus ; fulcris tenuibus sub margine areale obtiiso sitis ; sinu

pallii ?

Length of largest specimen ... ... ... .., 50 m. m.
Height : length ... ... ... ,., 074
Thickness : height ... ... ... ... 0*60

This species belongs to a type of Callistce, mostly peculiar to the eastern seas,

and represented by the well known (7. erycina, Linn., which occurs already in the
miocene deposits of Europe, and is one of the commonest species on the eastern

coast of Ceylon. As compared with this species the form of our fossil is shorter,

the concentric ribs are less flattened, though almost equally strong in both species,

and the interspaces narrow and deep ; towards the umbones the ribs become obso-

lete. The area is deep and externally margined by elevated obtusely rounded edges ;

the fulcra are rather thin and deeply situated. In other respects the Trichinopoly
fossil does not offer any peculiarities. It is extremely interesting to find this

type of Callist(s already represented during the cretaceous period in the same
regions where the recent forms occur. A very similar form also occm^s in the
tertiary deposits of Burma. Such instances cannot fail to be of the greatest
importance in tracing out the geographical distribution of animal life during pro-
gressive periods of time,

ioca/^^J/3—Neighbourhood of Kunanore, in a conglomeratic sandstone.

Formation,—Arrialoor group.

2 IT
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\J 7. Cytherea [Callista] eabulina, Stoliczka, PL XYI, Pigs. 31-33.

Cyth. testa ovato elongata, incBquilaterale^ umbonihus prominuUs, acutiuscuUsy

incurvis ac approximatis instructa^ declivitate lunulare fere recta^ areale convexius-

cula, lunitla elongata^ antice acuta^ linea impressa marginata, medio elevata ; area

angustissima^ paululum profunda ; terminatione anteriori rotundata^ posteriori

rotundate truncata ; margine ventrale uniforme curvato ; valvis moderate convexis

tn superficie confertissime liratis^ HaHs crassiusculis, obtusiusculis, interspatiis pro^

fundis, vix angustiorihus, intersectis, Cardo in valva dextra dentihus tribiis car-

dinalibus, longis, tenuibus instructiis^ dente postico ftircato ; fossa lunulari elongata^

angitstata ; fulcris tenuibus.

Length of largest specimen ... , ,

,

, , . 23 m. m.

Height : length ... ... ... ... 0-72 - 0*79

Thickness : height ... ... ... ... 0-51 - 0'53

The numerous yery distinct and very regular concentric ribs give this shell

quite an elegant appearance; it greatly -resembles d'Orbigny's K sub-fava, Ae^^

cribed and figured in the Pal. Pran9aise under Sowerby's name F. fava, which is,

however, a more regularly elliptical shell with finer striation. D'Orbigny's figure

also represents a slightly higher shell with a more oblique terminal declivity posteriorly

than seen in our Indian form. In this the lunula is oval, pointed in front, elevated

in the median line and margined by a deep groove ; the area is very narrow and

slightly excavated. The hinge-teeth of the right valve are rather elongated,

thin, the posterior being distinctly grooved ; the lunular pit is narrow, somewhat

elongated, with a more strongly raised edge below than above ; the fulcra are very

thin and situated at the base of the area, but are considerably shorter than this one.

Localities.—Garudamungalum, (one specimen), in a bluish calcareous sand-

stone full of little shells; east of Odium, (four specimens), in a dark brown calca-

reous rock, also with small shells.

Formations.—-Trichinopoly and Ootatoor groups,

y 8. Cytheeea [Callista] laciniata, StoUczlm, PL VII, Pigs. 5-8.

Cyth. testa oblonga sen siib-quadrangulare, paulo longiori quam alta, incBqui-^

lateralis convexiuscula^ antice breviter et late- postice paululum anguste ac oblique

truncatim rotundata ; margine ventrali leviter convexiusculo ; umbonibus prominulis,

ap)proximatis, sublcevigatis ; declivitate lunula^^e precipita, subrecta ; lunula angusta,

depressione lineali indistincta marginata ; declivitate areali convexiuscula, area

angusta, profunda ; cardo in valva dextra dentibus tribus cardinalibus, medio crassis-

simo et dente lunulari elongato insti^uctus ; superficie liris crassis, obtusiusculis, sulcis

angustioribus profundis separatis, notata.

Length of largest specimen ... ... ... 20 m. m.

Height : length ... ... ... ... 0'78 - O'SS

Thickness: height ... ... ... ... 0-59 - 0-61

This small species is well characterised by its great height in proportion to its

ength, its form being either broadly oval or sub-quadrangular, the beaks are as
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usually prominent and pointed; the concentric ribs are comparatively strong;

the lunula is very narrow, only indistinctly marked by a shallow depression ; the

area is also narrow, but deep. The hinge-teeth offer no peculiarity ; they are

short, and the middle one of the three cardinals is the thickest ; the lunular tooth

is elongated. This species bears some resemblance to Porbes' Venus Arcotensis

fCytlierea), but the ornamentation is totally different.

Locality,—Ninnyoor, in a white earthy limestone.

Formation,—Arrialoor group.

9. Cytheeea [Oallista] discoidalis, Stoliczha, PI. VII, Pigs. 30-31.

Cytli, testa late sen rotundate ovata^ antice ac infra rotundata^ postice angusta*

tim sub-truncata ; declivitate lumilare concaviuscula, areale moderate curvata ; lunula

parva^ angusta, impressa ; area longa, angusta, excavata, marginibus acutis circum-

data ; fiilcris longis, crassis sed profunde sitis ; valvis moderate convexiusculis, sub-

discoidalibus, liris crassiuscuUs ac interspatiis sub-latis profundis separatis omnino

notata. Cardo dentibus tribus cardinalibus, brevibus^ in utraque valva crassis

instructus ; dente lunulare elongato.

Length of largest specimen ... ... ... ... 24 m. m.

Heiglit : length ... ... ... ... 0'87

Thickness : height ... ... ... ... 0-60

The more flattened, roundish, and almost discoidal shape of this species readily

distinguishes it from the last. The concentric ribs are strong and the interspaces

broad, though not as broad as the ribs.

Locality.—Ninnyoor, in a whitish, earthy, and in a conglomeratic limestone.

Formation.—Arrialoor group,

i/ 10. Cytherea [Oallista] minutula, Stoliczha, PL VII, Pigs. 18-20.

Cyth. testa late ovata^ compressiuscula, prope umbones tumescente^ sub-

incequilaterali^ antice rotundata, postice angustatim truncatula ; declivitate lunulare

concaviuscula^ areale convexa^ ad marginem ventralem regulariter convexa; concentrice

eleganter lirata : liris crassis plus minusve obtusis et sulcis csquidistantibus seu

interdum latioribus atque subtilissime striatis separatis. Cardo dentibus cardinalibus

tribus in utraque valva^ duobus anticis brembiis^ crassiuscuUs, furcatis, postico tenui

elongato, et dente lunulare in valva sinistra mediocri, ab ceteris distantiori, fossce pro-

fundce in valva dextra congruente instructus.

Length of largest specimen ... ... ... ... 11"5 m. m.

Height : length ... ... ... ... 079

Thickness : height .... ... ... ... 0-52

This is a very elegant, small, and rather compressed shell, more or less broadly

oval, anteriorly rounded, posteriorly slightly and narrowly truncated; only near

the beaks the valves are a little more tumescent, flattening out very gradually, so

mucli so that larger specimens would no doubt have the appearance of very flat
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shells. In well preserved specimens the concentric ribs are thinner as compared

with the interspaces in which extremely fine concentric lines are traceable. When,
however, the ridges of the ribs are a little worn off and thus become broader,

the interspaces have apparently the same width as the ribs.

Locality,—ComarapoUiam, in a light grey sandstone, apparently rare; only

three specimens were as yet found ; all are figured.

Formation,—Arrialoor group.

\ 11. Cytheeea [Oallista] vagrans, StoUczka, PL VII, Figs. 21-23.

Cyth. testa late ovata, seu rotundate quadrangulari, moderate convexiuscula, con-

centrice liris subtilibus numerosissimis sulcis angmtis parum profimdis separatis

notata ; declivitate lunulare fere recta, areale convexiuscula ; lunula magna, ovata

linea impressa marginata, medio elevata ; area minima impressa ; margine antico^

ventrale ac postico uniforme-, ultimo quandoquam levissime- arcuato ; sinu pallii

angusto, ohtusiusculo, ascendente, Cardo in valva sinistra dentihus trihus cardinali-

hus et uno margine lunulari parallelo instructus ; dentihus cardinalihus duobus
posticis in valva dextra ceteris multo crassioribus.

Length of largest specimen ... ... ... ... 14 m. m.
Height : length ... ... ... ... 0-75

Thickness ; height ... ... ... ... 0*66

Shell ovate or sub-quadrangular, small, moderately convex, with very numer-
ous, close concentric not much elevated ribs; beaks prominent, pointed, and
incurved ; lunular declivity almost straight, with the lunula ovate, proportionately

large, margined by a distinct groove and elevated along the central line
; posterior

declivity convex, the area very short, narrow and impressed, with the fulcra hardly
distinguishable ; anterior and posterior ends rounded, the former slightly produced

;

ventral margin more convex in the oval than in the sub-quadrangular forms;
pallial sinus short, narrow, obtuse at the end and ascending. In the left valve
the cardinal teeth are thin, except the anterior, which is a little thicker than the
rest

;
the lunular tooth is elongated and parallel to the margin. In the rio»ht

valve (a specimen from ComarapoUiam) the two posterior cardinals are remarkably
thick, leaving narrow interspaces between them for the thinner teeth of the left

valve.

Localities.—Qom^m^oWmm and north-east of Karapaudy, in whitish conglo-
meratic sandstone (one specimen from each) ; Garudamungalum in bluish calcareous
sandstone ( two specimens ) ; south of Garudamungalum in brownish sandstone
(one specimen).

Formation,—AvvmlooT and Trichinopoly groups. The ComarapoUiam specimen
is somewhat roundly sub-quadrangular, and has the two posterior cardinals, as
noticed above, remarkably thick, but there is no other difference in the ornament-
ation and structure of the shell. The specimen from Karapaudy is in every respect
identical with those from Garudamungalum, and is the largest.
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/ 12. Oytheeea [Caryatis] turgidula, Stoliczka, PL VII, Eigs. 24-27.

Cyth. rotundate ovata, turgidtda, polita, concentrice striato-Urata ; liris ac

striis prope timbones obsoletis ; declivitate lunulare paulo excavata, areale convexa ;

lunula elongato elliptica, linea impressa marginata, medio paululum elevata ; area

latiusGula^ brevi, paulo excavata^ exterius liaud marginata ; margine ventrale

uniforme curvato. Cardo in valva sinistra dentibus tribus cardinalibus ac uno lunulare

distante instructus.

Length of largest specimen ... ... ... .,, 15 m. m.
Height : length ... ... ... ... 0-84-0-88

Thickness : height ... ... ... ... 0*72 - 0'75

The more oval and comparatively more tumid form of the present species

readily distinguishes it from Cyth. \_Caryat,'\ Telugensis, n. sp. Young specimens
are almost perfectly smooth with a polished surface, but on the larger one con-

centric striae, gradually becoming stronger towards the ventral edge, are clearly

traceable. The hinge-teeth are characteristic of those of other recent species of

Caryatis^ amongst which C, Manillce may be mentioned.

Eig. 24 represents a somewhat more tumid variety with a little more distinct

concentric sulcations, but the shell certainly belongs to the same species, though
it would appear to have the anterior end shorter than others ; this is, however,

not quite perfect in the original. This specimen is from a calcareous dark grey

sandstone from east of Odium. Another similar specimen is from a white lime-

stone ; it does not show on the well preserved shell the striae very strong, and they

become perfectly obsolete near the apex.

The lunula is large, elongately elliptical, the area indistinctly marked, and

somewhat excavated.

Locality,—Neighbourhood of Odium, in a blackish or greyish highly calca-

reous sandstone and in a whitish limestone.

Formation.—Ooi^toox group.

\/ 13. Cytherea [Oahyatis] telxjgensis, PL VII, Eigs. 28-29.

Cyth, testa sub-triangulari, altissima, convexiuscula^ incEquilaterali, antice bre-

viter rotundata postice longiori ; umbonibus valde prominuUs, attenuatis^ incurvis

et approximatis ; declivitate Umulare moderate excavata^ areale paululum curvata ;

lunula longa^ elliptica, linea impressa marginata^ vix concaviuscula ; area haud
distincte marginata ; margine ventrale uniforme curvato ; in superficie striis crassi-

usculis^ numerosissimis, interdum sulcis duobus aut tribus ad intervalla positis et

interruptis notata, Cardo in valva sinistra dentibus tribus cardinalibus, postico

tenui elongato, duobus alteris brevibus crassiusciilis, divergentibus, et deMe lunulare

parmilo instructus.

Length of largest specimen ... ... ... ... 18 m. m.

Height : length ... ... ... ... 0-91

Thickness : height ... ... ... ... 0*60

This species is a typical Caryatis, with almost uniformly convex valves, and

covered with rather fine concentric striae ; the thin longish posterior cardinal corres-

2 w
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ponds to a thick grooved one in the right valve, and the two anterior cardinals are

somewhat diverging, short and stout ; the lunular tooth is also small, as in the recent

species of Caryatis, The striation in fig. 29 has been made accidentally a little too

strong as compared with the size of the shell.

Localities.—OomarapoUiam, in a whitish soft sandstone (one specimen)

;

Garudamungalum, in a dark grey calcareous shell-sandstone (two specimens).

These three specimens from the two localities are perfectly identical ; it is evidently

a rare shell.

Formation,—Arrialoor and Trichinopoly groups.

V 14. Cytherea [Oabyatis] intercisa, Stoliczka, PL VIII, Pigs. 1-2.

Cyth. testa sub-quadrangulariter ovulata, tumida, crassa, concentrice striata,

antice ac postice truncatim rotundata^ ad marginem ventralem leviter convexa ; umho-

nibus paulo prominulis, parvis, obtusiusculis, approximatis ; declivitate antica panto

excavata, postica fere recta^ deinde sub-rotundata ; superficie in specimine majori

laciniatim seu lamellose concentrice striata ; lunula parva, ovata^ medio elevata, linea

impressa marginata ; area angusta^ paulo excavata, extus hand marginata ; dente

lunulare ab dentibus cardinalibus remote sito.

Lengtb. of largest specimen ,.. ... ... ... about 45 m. m.

Height : length ... ... ... ... O'SS

Thickness : height ... ... ... ... 0-80

Of the two specimens found one is small and the other considerably larger

;

on the former the shell surface is partially preserved in its original state, exhibit-

ing fine concentric striae ; on the second the striae, where seen, are lamellar and thin,

but the shell surface is partially worn off and partially the shell is removed alto-

gether. The form is very characteristic, almost of a quadrangular shape with

rounded edges, though if the shell was well preserved, the form would no doubt

be more distinctly rounded or broadly oval. The thickness is great, such as is not

often to be met with in recent species of Caryatis, The cardinal teeth are not

visible, but the impression of the remote lunular tooth is traceable.

Localities,—North-west of Kunanore and north of Alundanapooram, in a

brownish sandstone with numerous minute, brown oolitic grains ; apparently rare.

Formation,—Trichinopoly group.

CYPEIMEEIA, Conrad, 1864, (vide p. 157).

1. Cypeimeria analoga, Porbes, sp., PL V, Pigs. 21-23.

1846. Venus analoga et eximia, Forbes, Trans., Geol. Soc., Lond., vii, p. 147, pi. xv, figs. 20-21.

1850. Venus analoga, Forbes, d'Orbigny, Prod, ii, p. 2^7,—idem auctorum.

Cyp, testa late-ovata, compressiuscula, antice paulo producta, rotundata, postice

rotundate stib-truncata, ad marginem ventralem leviter curvata, marginibus undique
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attenuatis ; declivitate antica infra umbones parvulis adpressis paululum excavata^

delude uniforme in convexitate marginis anterioris transeimte ; declivitate postica

fere recta, levissime curvata et cum terminatione postica angulum ohtusum

formante ; lunula hand distincta ; area longa, profunda; fulcris crassis et ligamento

prominente ; sinu pallii angusto, rapide ascendente, apice obtuse acutiusculo ; super-

ficie striis subtilibus numerosissimis ac nonnulUs sulcis magis profundis sed non

precipue latis tecta,

Lengtli of largest specimen ... ... ... ... 54 m. m.

Height : length ... ... ... ... O'SO

Thickness : height ... ... ... ... 0*43

Shell elongately and broadly ovate, rather compressed, thickest about the

middle, and sloping regularly towards the attenuated and sharp margins (except

near the area), and also towards the beaks which are somewhat depressed and very

close together. There is no special lunula, but the lunular region is slightly concave

below the beaks, passing immediately into the curve of the somewhat produced

anterior end ; the ventral margin is also slightly curved and the area still less so,

the latter forming thick obtuse edges along the extended area ; the posterior end is

broadly and somewhat roundly truncated. The surface of the shell is covered with

concentric striae, among which some are stronger than others, but the intermixed

sulci are not particularly broad. The pallial sinus when compared with that of the

next species is narrower, slightly longer, and more rapidly ascending.

Localities,—East and south-east of Anapaudy, north of Alundanapooram,

and south-east of Arrialoor, in a brownish, or (at the last loc.) in a whitish sand-

stone; rare.

Formations.—Trichinopoly and Arrialoor groups (only one specimen from the

latter)

.

y/ 2. Oypeimeria Oldhamiana, Stoliczha, PL V, Kgs. 24-25, and PL VI, Pigs. 1-5.

Cyp. testa fere orbiculata, undique ad margines rotundata, declivitate lunulare

infra umbones paululum concaviuscula, declivitate areale moderate curvata ; umbo^

nibus parviSi acutis et approximatis ; lunula haud marginata ; area longa, margi-

nibus suh-acutis ac fulcris crassis vix prominentibus instructa; valvis in medio

convexis atque margines versus undique declivis, concentrice regulariter ac confertim

striolatis, striis sulcis latioribus nonnullis ad intervalla interruptis, Cardo in valva

dextra duobus dentibus cardinalibus divergentibus penitus divisis, in valva sinistra

tribus, dente postico tenui, fossa lata ab alteris duobus anterioribus compressis ac

valde prominentibus separato, inst^'uctus ; sinu pallii profundo, latitisculo, oblique

ascendente.

Length of largest specimen ... ... ... ... 56'5 m. m.

Height : length ... ... ... ... 0*90 - 0'95

Thickness : height ... ... ... ... 0'43 - 0-49

This is one of the finest shells occurring in the South Indian cretaceous

deposits. Its rounded discoidal form, with slightly prominent umbones, thickest
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in the middle and gradually sloping towards all the margins, the regular striation

intersected by a few deeper sulci are all most characteristic, readily distinguishing

it from the last species. The pallial sinus is deep, rather rapidly and obliquely

ascending from the infero-posterior end upwards. The hinge is typical of the

genus. The right valve has two diverging perfectly divided cardinal teeth; the

left two compressed very prominent anterior cardinals and one thin posterior,

separated from the former by a broad but along the centre again somewhat raised

groove ; this posterior tooth is connected with the broad and thick fulcrum. There

is no trace of a lunular tooth, though that portion of the margin is broad, but

it is slightly excavated in both valves.

The common European Cyp, discus, Math., is more compressed, and has the

beaks almost always remarkably flattened.

Localities,—Anapaudy, north of Alundanapooram and Garudamungalum, in

a brownish, whitish, or bluish calcareous sandstone ; not rare.

Formation,—Trichinopoly group.

y 3. Cypeimeria obesa, d'Orbigny, sp., PL XVII, Pigs. 1-2.

1847. Lucina ohesa, d'Orbigny, Paleont. Voy. I'Astrolabe, pi. v, figs. 26-28.

Cyp. testa quadrangulariter rotundata, valde inflata, concentrice striis numerosis

siihtilissimis ac siilcis latioribus ad intervalla interpositis notata ; umbonibus obtusius-

cutis, paulo prominulis, incurvis ; regione lunulare infra umbones vix excavato,

declimtate areale fere rectiuscula, marginibus ceteris uniforme curvatis; area brevi,

angustissima ; cardo in valva dextra duobus dentibus divergentibus omnino divisis,

postico multo crassiore instructus.

Specimen figured on pi. xvii, fig. 1.

Height : length ... ... 0'88

Thickness : height ... ... 0*72

Specimen figured by d'Orbigny, pi. xvii, fig. 2.

Height : length ... ... 0-93

Thickness : height ... ... 0-78

D'Orbigny gives an enlarged figure of a small specimen, but it evidently

represents the same species as the one here described, though the roundness and

thickness are slightly larger, which, however, is not unusual in young shells, their

convexity generally becoming less prominent as they grow in size. The only

right valve which we possess is apparently a little less tumid, because the surface

is just in the place of the greatest convexity slightly worn off. The two diverging

teeth of the right valve are perfectly divided, and the posterior tooth is thicker

than the anterior, which is also somewhat less indistinctly traceable ; the lunula

is, as usual in Cyprimeria, not margined, and the area is small and very narrow.

Locality.—Ninnyoor, in white limestone ; apparently very rare.

Formation,—Arrialoor group.
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EEIPHYLA, GaU, 1864, (vide p. 156).

\/ 1. Eriphyla lenticulaeis, Gold/., sp., PL VI, Eigs. 7-13.

1839. Lucinalentimlaris,(j(oldif^uB^,VQiv,(3(QTm.,^. 228, pi. 146, %. 16; idem, Mliller, Romer, Geinitz

d'Orbigny, &c.

1865. Artemis lenticularis, Bosquet in Staring's Bodem v. Nederlaiid, Il^e deel ; non idem Forbes (vide p. 182).

Geinitz (Quadersandst., p. 158,) following Reuss, &c., identifies L. lens and Heickii, Romer, X. circularis

and V. parva, Gein., with the present species; in most cases this would appear to be correct, but not being in

possession of authentic specimens, or of the originals, it would be a vain task to speculate on this point.

JEriph. testa suh-quadrangulariter orhioulata, plus minusve comp7'essaj interdum
GonvexiusGula^ umhonibus prominuliSy acutis, incurvis ; decUvitate lunulcire concava^

areale moderate Giirvata ; marginibus ceteris uniforme convexis ; lunula atque area

profundis^ marginibus acutis elevatisque instructis, prima parva, altera longa et

angustata ; superfioie striis subtilibus regularibus ao sulcis angustis interdum

namerosis ad intervalla notata ; sinu pallii parvo, latiusculo, obtusato. Cardo in

tttraque valva duobus dentibus cardinalibus quorum anteriori in valva sinistra et

posteriori in valva dextra altero crassiori^ et dente lunulare in valva sinistra elongato

sub'Obsoleto, fossa in valva dextra et denticulo elongato postico laterale remoto

foss(B in valva sinistra congruenti instructus ; futeris latis, crassiuscuUs, liaud

prominulis.

Length of largest specimen ... ... ... ... 35 m. m.

Height : length ... ... ... ... 0-98 - 1-25

Thickness ; height ... ... ... ... 0'37 - 0'46

It is scarcely necessary to add anything to the description of this well known
species. The shell varies a little in form, but it is always more or less orbicular,

sometimes with an indication of a quadrangular shape. Some specimens are

much compressed, others somewhat convex, and these variations are equally

observable in our Indian specimens as in the typical ones from Aachen, of which
I had very good examples for comparison, obtained from Dr. Bosquet.

Localities.—East of Anapaudy, north of Serdamungalum, and near Olapaudy,
mostly in a brownish sandstone ; not rare.

i^(9rma^^o/^.—Trichinopoly group. In Europe the species appears to occur all

through the upper cretaceous (Ptener) beds of Germany.

.J 2. Eriphyla Eorbesiana, StoUczka, PL VI, Pigs. 14-16.

1846. Artetnis lenticularis, Forbes, Trans., Geol. Soc, vii, p. 147, pi. xviii, fig. 7.

Uriph. testa fere regulariter orbicularis valde compressa, umbonibus paululum
tumescentibus, approximatis et incurvis; lunula profunda, anguste ovata ; area

fere nulla, fulcris in fissura profunda sitis ; superficie costulis acutis, tenuibus,

nonnmiquam paululum undulatis, interdum lamellifoimibus, interspatiis latioribus

2x
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intus suhtilissime striatis separatis tecta. Cardo dentibus sicut in specie typica

instructus,

Lengtli of largest specimen ,., ... ... ... 25 m. m.
Height

: length .,, ... . .., ... 0*98 - I'OS

Thickness : height ... ... ... ... 0'30 - 0"32

This is an almost perfectly orbicular species, very flat and compressed,
slightly tumescent at the umbones, which are pointed and strongly incurved,

touching each other. The lunula is elongately ovate and very deep ; a separate

area can hardly be said to exist, the fulcra supporting the ligament lying in a
very narrow fissure with perpendicular sides. The ornamentation is peculiar, the
whole surface being covered with sharp concentric sometimes almost laminar thin

ribs separated by broader interspaces, which are again very minutely striated. The
width of the sulci slightly varies, and they are less conspicuous when the ribs

are somewhat undulating.

Eorbes had figured this species under the name of Art, lenticularis, but in

his description he mostly had in view specimens which actually were identical with
the European species ; his reference to the recent Art. lincta, Pult., also clearly

indicates this.

Locality.—Ninnyoor, in a white earthy limestone ; rare.

Formation.—Arrialoor group.

\/ 3, Eriphyla diversa, Stoliczha, PI. VI, Eig. 6.

Briph. testa quadrangulariter rotimdata, crassiuscula, concentrice numerosissime
et anguste lirata, convexiuscula ; umbonibus valde prominutis, acutis, 2^aulo incurvis ;

declivitate lunulare ad marginem profunde ecccavata, areale fere rectiuscula ; lunula

et area profundis, prima ovali, altera elongata, postice angustissima.

Height : length ... ... ... ,,. o-96

Thickness : height ... .,. ... ... Q'M

This form greatly resembles in shape the more convex varieties of Mnpli.
lenticularis, but the beaks are more prominent and pointed, and the surface is

covered with rather strong very close ribs ; one or two deeper sulci being only
slightly indicated ; the ornamentation is, however, characteristically different from
that of the above-named species.

io{?afoY«/.—South-east of Vylapaudy ; only a single specimen was found in a
greyish somewhat conglomeratic rock.

Formation.—Arrialoor group.
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XV. Family—GLOSSIBJE.'^

All the animals referable to this family have an oval or elongately oval shape,

being stout and thick ; the mantle has a very large opening ventrally in front for the

protrusion of the foot, and another large gape behind for the siphons, the margins

being united only for a short distance between both openings. The siphons are

separated, short, and with fringed orifices ; the foot is somewhat compressed, more

or less conical and pointed at the end, a byssal groove occurs sometimes on the

lower side, but the byssus itself is very rarely developed ; the gills are large,

unequal or sub-equal, the palpi long and narrow, the retractile muscles very

strong.

The shells are sometimes elongated, but mostly of an oval inflated form, solid

;

the hinge provided with two or three cardinal and one posterior lateral tooth, some
slight modification occurring in both ; the pallial line is entire or very slightly

sinuated ( in CoralliophagaJ, and the ligament is external.

H. and A. Adams have divided the shells which here form the family

Glossid^ into three families. The question, however, as to the relation of Cyprina,

Trapezmm f= CypricardiaJ, and Glossiis f = Bucardia or IsocardiaJ \m^ h^Qn
lately so fully discussed by Deshayes in his 2nd edition of the Paris fossils that I

can be brief on this subject. Deshayes includes those three generic groups with

Cardium in one family, but comparing carefully the shells and animals with those

of true Cardia, there is, I think, sufficient reason to treat them separately in distinct

families. The animals- of the Glossw^ certainly greatly resemble those of the

Cyrenib^, but those of the Cardiid^e show in the form of the foot the crenulations

of the mantle margins, and in the arrangement of the hinge-teeth considerable

differences, as I had already mentioned when speaking generally of the order

VBNBBA CBA, and as I shall again point out when I come to speak about the

Cardiidm; I think the distinctions warrant the separation of the two families.

On the other hand, I entirely agree with Deshayes as to his classification

of the genus Trapezium f= CypricardiaJ, which H. and A. Adams place in the

TAPESiN^. There can, I believe, be no doubt that a very gradual transition in the

form and arrangement of the hinge-teeth can be traced from one genus into the

other, and the same applies to the form of the shell itself. Thus, for instance, we
have in Callocardia apparently the Veneroid type without any posterior lateral

teeth. Glossocardia has the form of Trapezium, but the arrangement of the

hinge-teeth is similar to that of Glossiis, The various forms of the fossil genus

Veniella again exhibit a gradual transition from the hinge of the Glossus-tj^e to

that of Cyprina, so much so that in some instances, as those referring to Veniella

proper and also to Venilicardia, great difficulty is experienced in drawing a line

between the two. Eurther details on this point will be seen from a comparison

of the characteristics of the various genera. Besides various fossil species of which

* The name Cyfeinib^ may be more appropriate and would have priority, but it has ah-eady long ago been used
in Ichthyology.
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the hinge has abeady been made known, I shall add here a few others which in

external form, at least, closely resemble some species of Trapezium and others.

Taking all the recent species together there are not more than about 25 of

them known, including two or three new species from our eastern seas. Cyprhia

is a northern form, Glossiis and its allies may be called inhabitants of the tem-

perate and sub-tropical zones, while Trapezium and the forms closely allied to it

are mostly tropical species. The geographical range of the family is in so far

extensive, but the geographical distribution of the single species is not great.

The study of this family is more important for the palaeontologist. Various

forms with a thin shell and more or less rudimentary hinge-teeth already occur

in some of the oldest sedimentary deposits ; they mostly are of the Trapezium^

type. The thicker forms with better developed hinge-teeth are met with in the

Trias, increasing in variety in the Jurassic deposits ; in the lower cretaceous period

forms resembling Glossus, and especially Cyprina, are still very numerous, but in

the uppermost cretaceous beds the number somewhat decreases, though the same
types of shell still occur. In the older tertiaries the fauna has already more
resemblance to the present one, the number of species again somewhat decreasing

;

and in the newer tertiary deposits the generic forms, at least, are almost without

exception identical with the present ones ; the number of generic and specific types

being here the smallest.

1. Modiolarca, Gray, 1840. Shell trapezoidal, moderately inflated, thin ; beaks

almost contiguous, incurved; anterior portion of the shell more compressed,

narrower and shorter than the posterior, which is obtusely carinated; surface

covered with a smooth shining epidermis ; hinge with one or two small, sometimes

almost obsolete teeth in each valve ; muscular impressions small, pallial line entire.

H. and A. Adams (Gen., II, p. 519), propose a special family to receive this

genus, placing it, apparently following Gray, next to the Mytilidje; the authors

quote two recent species of which the type was described by Lamarck as Modiola

trapezina, Deshayes in his second edition of the Paris fossils (I, p. 532 and p. 541)

criticizes Gray's classification, and attempts to prove that there is not sufficient

reason for separating generically the shells in question from Trapezium ( Cypri-

cardiaj. Deshayes also describes two eocene species, one with two hinge-teeth,

and one with a single hinge-tooth in each valve. I was first inclined to class these

peculiar shells next to Mysia fJDiplodontaJ and the fossil JBsatliura^ but looking at

the animal and shells of Modlolarca, the first being characterized by partially united

mantle lobes, two short cirrated siphons, four gills united behind, and the other by

ihe peculiar trapezoid form, incurved sub-anterior beaks, small roundish muscular

impressions, I am inclined to follow Deshayes in his statement, that we have in

Modiolarca a modification of the Trapezium type of shells. At the same time

I cannot see how it would be possible to characterize the genus Trapezium^ if this

should be regarded generically the same as Modiolarca and Coralliophaga ; they

must all be kept distinct, and, as I said, when the fossil shells have been more

^ Sandberger says that true Trapezia occur even in tlie Devoniau.
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carefully examined, many more genera may be added to this sub-family, showing
it to be one of the most important in fossil Conchology.

2. Apricm^dia, Gueranger, 1867, (Album, paleont. du Dept. d. 1. Sarthe, &c.,

expli., p. 13, pi. 16, fig. 21). Shell elongated, inequilateral, like a Trapezium,

solid; hinge with one strong, recurved tooth in each valve, the tooth being in

the left valve almost directly under the beak and in the right a little posterior

to it ; to each tooth corresponds an equally large cavity in the other valve.

This peculiar form resembling Trapezium is distinguished by the simple form of

its hinge ; it is based upon a cretaceous species, Apr, carinata,

3. Anisodonta, Desh., 1860, (Paris foss., 2nd edit., i, p. 542). Shell ovately

elongated, compressed, inequilateral; hinge with one sharp tooth in each valve
and a pit beside it, fulcra distinct, short, thick. Such is the distinctive character-

istic given by Deshayes of a small fossil shell, A. co7nplanatum, from the Paris

basin ('' sables marins inferieurs de ChMons-sur-Vesle"). It is not perfectly plain

what is meant by the pit next to each tooth. The figure shows in the right valve

a large broadly triangular and in the middle apparently excavated tooth just below
the beak, and in the left there is one stronger anterior compressed tooth and one
smaller posterior in front of the fulcrum ; probably this is more correct than the

description ; the muscular impressions are elongated and pallial line entire. The
general form of the shell is that of typical Trapezia,

Faujas-Saint-Pond published in 1808 (Annales du Museum, Paris, xi,

p. 384, &c.,) a short account of a fossil shell from the tertiary deposits of Italy,

naming it Clotho (non idem, Walckenaer, 1807, ArachnoideaJ. This shell resembles

in form Anisodonta, except that it is a little less inequilateral and apparently of

very solid structure, but the hinge-teeth are remarkably similar to those noticed

in the last genus. The author says that there is one bifid tooth in each valve,

somewhat compressed and recurved towards the beaks, one tooth being much larger

than the other ; two muscular impressions and an interior ligament. The accom-

panying figure shows one large triangular bifid tooth in the right valve and one

compressed, descending long tooth posterior to it ; in the left valve there is one
large anterior and one small posterior tooth, and an additional short compressed

descending tooth behind the beak. The difiiculty is how to explain in Paujas-
Saint-Pond's figures the posterior descending teeth; if these are equivalent to

what Deshayes considers to be the fulcra in Anisodonta, in which they are,

however, ascending, we have a perfect analogy between the two shells in question,

and they may still be referable to the same genus. I do not think this to be at all

improbable, for the arrangement of the Jiinge-teeth in both, Anisodonta and the

form called Clotho, are in principle very much the same as those of Trapezium,

with a species of which Clotho has apparently been found. However, if the

posterior descending teeth of Clotho are to be looked upon as cartilage processes,

the shell must be referred to the corbulinm close to Sphenia, In spite of

P.-S.- Pond's statement, that the ligament is internal, I do not think the latter case

more probable than the former; neither can it be decided by a reference to

2 Y
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the pallial impression, of which no notice is taken in the characteristics given. In
the figure of the right valve it would seem as if a deep pallial sinus were indicated,

in the left valve everything is quite confused.

Clienu (Man., ii, p. 97,) copies Paujas' original characteristic, or rather

Philippi's (Handb., p. 319), who says that the ligament is external; the same
author quotes a species Clotho Faujasii, but the hinge of the right valve figured

by Chenu appears to show considerable difference from that of the original

species of Clotho; the form of the two shells also does not agree. I do not

know where to find an explanation for this discrepancy ; possibly the former may
be a different species, or is it only one of the many wrongly copied figures of fossil

shells in Chenu' s Manual ?

4. Coralliophaga, Plain., 1824. Shell elongated, sometimes sub-cylindrical,

of a more or less thin structure ; hinge with two compressed cardinal and one
lamellar posterior lateral tooth, all teeth being more or less parallel to the superior

margin of the valves ; pallial sinus generally with a small broad sinus.

5. Trapezium, M. v. Mlihlf., 1811. Shell trapezoid, solid, usually with a

characteristic radiating striation on the surface ; hinge with three more or less

regularly diverging cardinal teeth, the anterior in. the right and the posterior

tooth in the left valve being the smallest, the middle one in the right valve the

largest, and the posterior one usually bifid ; posterior lateral tooth lamellar and
parallel to the superior margin; pallial line entire, truncated posteriorly. The
two anterior cardinal teeth in the left valve are sometimes united by a low ridge,

forming so to say one elongated curved tooth, which is, however, more curved than
in Veniella, but considerably less than in Venilicardia.

6. IsoGulia, M^Coy, (?) 1844. Under the name of L ventricosa, M^Coy
figures (Carb. limestone fossils of Ireland, pi. 13, fig. 3), a very tumid, cordate
shell with a few concentric distant constrictions, indicating stages of growth. The
shell appears perfect and closed ; I have not been able to find any further reference

to this shell in this or any other work. Possibly it may be an JEclmondia, or a
Cardiomorpha, for on pi. 8, fig. 15, of the same work is also a species noted as

IsoGulia Gorrugata, but in the text (page 56) referred to as a Cardiomorpha.

7. Callocardia, A. Ad., 1864, (Ann. Mag. Nat. Hist., xiii, p. 307). Shell

cordate and inflated like in Olossus, posteriorly scarcely flexuous, thin and
without epidermis ; hinge of the left valve with two unequal cardinal teeth ; the
anterior angularly bent on itself in the middle with a triangular pit on either

side and with four prominent cusps at the margin ; the posterior oblique, curved,

narrow, but elongated, and with two indistinct marginal cusps ; no lateral teeth

are present ; pallial line simple and muscular impressions semi-lunar.

There is as yet only one (left) valve of this remarkable species, O, guttata,

known from the Chinese seas. The absence of the posterior lateral tooth, as well

as the peculiar cuspidation of the two hinge-teeth, distinguish it readily from
Glossus or Veniella f= Venilia, Morton^ subg. AnisoGardiaJ, but the form of the

angularly bent '' anterior" cardinal tooth undoubtedly strongly recalls GlossoGardia,
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while the cuspidation recalls the equivalent tooth of Meiocardia. It may also

be worthy of notice that the posterior lateral tooth of the left is in all the allied

forms of Qlossus always much smaller and more marginal than that of the right

valve.

8. Meiocardia, H. and A. Adams, 1856. Shell trapezoid, inflated, with
the beaks distant, strongly in-and re-curved, a ligamental groove extending from
each of them posteriorly in a flexuous line ; hinge with the teeth thin, lamellar, and
arranged in a line parallel to the superior margin of the shell ; right valve with one
angularly bent anterior cardinal tooth, its posterior arm being ascending and very
prominent

; posterior cardinal tooth very long, obliquely and obsoletely cross-grooved

;

left valve again with an anterior angular cardinal tooth, its hinder portion being
higher and longer than the front part which is bituberculated

; posterior cardinal

tooth double, being furrowed in its entire length for the reception of the single

tooth of the other valve ; posterior lateral teeth distinct, single in the left, double
in the right valve.

The type of this, which I think to be a good genus, is Meiocardia MoUMana,
Spengler. The general character of the shell, its thin structure, and the arrange-

ment of the hinge-teeth are quite distinct from those of Glossus, in which the

posterior cardinal teeth partially overlap the anterior, which become inferior,

while such is not at all the case in Meiocardia, in which also the posterior cardinal

of the left valve is very different from the corresponding tooth of Glossies. Eomer
in his recent Monograph (Mart, and Chem. Conchyl.-kabinet, 1869, vol. x, pt. iii,

p. 8, &c.,) only acknowledges two recent species, M, Moltkiana and vulgaris, consi-

dering Jf. tetragona, Lamarchii, and Cumingii merely as varieties of the two.

Although the form of Meiocardia is very commonly to be met with among fossil

shells, I am not acquainted with a single species which, according to its hinge, could

be referred to it. It is also impossible to hit upon the authority from whom Chenu
(Man,, ii, p. 114), derived his two cretaceous Meiocardice ; the one refers to Isoc.

pyrenaica, d'Orb., but where d'Orbigny figured an Isoc. Giierangeri I have not

been able to ascertain. The hinge-teeth of the recent Meiocardice are extremely

tender and fragile, and the greatest care would be required to expose them properly

in fossil forms.

9. Cardiodonta,^ StoL, 1867, (Laube in Denksch. Acad., "Wien, vol. xxvii,

pt. ii, p. 39). Shell cordiform, inflated, with prominent incurved beaks; hinge
with two cardinal and one thin or lamellar posterior lateral tooth in each valve

;

ligamental groove long, narrow, marginal ; right valve with a strong, grooved
posterior and one oblique simple anterior cardinal tooth, the latter running from
the beak more or less parallel to the lunular margin ; left valve with a single

posterior and a thick anterior cardinal tooth strongly prominent above.

* The MSS- on the Gastropoda and mostly also on the Pelecypoda of the Balin beds were prepared by me in 1861

before my departure to India, and it was I who urged a revision of the work, when in I860 and 1866 my friend, the

late lamented Dr. M. Homes, asked me to consent to the publication of my MSS. This fact should have been stated,

for in records, published elsewhere, it would appear as if that revision had been done without my having seen the

necessity for it.
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Only tlie type species Card. Balinensis is sufficiently well known, it is a Jurassic

form; but it seems, as Mr. Laube remarks, very probable that some more species

will be shown to belong to this genus ; he already quotes Isoc. minima of '^owerby
and Isoc. gibbosa of Miinster. The cretaceous formation will very likely have
also its contributions, but I have not come across a single form from tertiary beds.

10. Glossus, Poll, 1791, fBucardia et Isocardia auctorum). Shell ventricose,

concentrically striated and covered with an epidermis, beaks distant, strongly

incurved and bent outwards, a ligamental groove extending from them posteriorly;

hinge with two cardinal and one posterior lateral tooth in each valve, all arranged

parallel to the hinge margin ; right valve with the supero-posterior cardinal tooth

long and imperfectly divided by an oblique furrow, the anterior portion being

separated from the single antero-inferior cardinal tooth by a deep longitudinal

pit; left valve with the postero-superior cardinal tooth long, lamelliform, sim-

ple, and with the antero-inferior cardinal more prominent, both being separated

from each other by a long groove, the latter also is divided by an oblique furrow
into two parts, the anterior portion possessing below a small pit for the lower

tooth of the right valve. The only known recent species is the well known
Glossus fisocardiaj cor, Linne; it also occurs in the European and North
American upper and middle tertiary beds, at least the various forms described

under different names have lately all been identified with the recent species. In
spite of the very numerous fossil species described as Isocardia (= Glossus), I

do not know a single one which would exhibit an arrangement of the hinge-

teeth identical with the type species ; and until this has been shown we cannot

speak of fossil species of Glossus. The cretaceous I. similis of Sowerby seems

to be the nearest approaching to the type.

Having thus to deal with a single species of the genus, its nomenclature

is easily settled. Our shell was known to Scilla and Lister, who called

it Bucardia, but I do not think it can be said with the classificatory spirit of

Linne, though probably with the intention that this designation should distin-

guish the shell in question from others. Klein in his " Tent, meth.," 1753,

p. 140, classed our shell in his genus Isocardia, what he calls the second

species— IcBvis, which he divides into Bucardia and Camadia : the former he

again divides into six groups, and as the second of the series he quotes Lister's

shell. It is clear that this arrangement can have no claim upon our system of

nomenclature, though mutatis mutandis it is correct that Linne's Chama cor

was included in what Klein called a genus Isocardia. In 1791 Poll described our

shell as Glossus ^^ubicundus and the animal as Glossoderma. The former is the first

distinctly generic name together with a specific one ; the latter must be replaced by
' cor' of Linne, but the former evidently has full authority. If we apply the strictest

scrutiny to these facts we cannot justly dispense with Poll's name Glossus. Eor,

though Lamarck introduced Klein's name Isocardia already in 17^9, he quotes

Linne's species only in 1819 as Isoc. cor, after it had been in 1811 called by Meg. v.

Miihlfeld Bucardium, and in 1817 by Sc]iulimach.eT Bucardia communis, Klein's
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name Isocardia must be regarded as synonymous with Gray's Acanthocardia, Card,
echinatum being figured by the former as one of the type species ; the other two
of Klein's figures will scarcely admit of any reliable identification. For what
reason Eomer (Mart, and Ohem. Conch.-kab., vol. x, pt. iii, p. 5,) increased

the number of synonyms by proposing in 1869 for Glossus cor the name TycTiO'

cardia it is really diflficult to understand.

11. Glossocardia, StoL, 1870. Shell elongately trapezoid, sub-yentricosCj

concentrically striated, beaks tumescent, obtuse, close together as in Trapezium

;

ligamental furrow narrow and long, as in Glossus; hinge with two cardinal and
one posterior lateral tooth in each valve ; the supero-posterior cardinal teeth

generally are more or less distinctly bifid, at least the one in the right valve, which
has anteriorly a thin, sub-obsolete prolongation bent downward; it is separated

from the inferior cardinal and bluntly tubercular tooth by a deep sickle-shaped groove
in which fits the similarly shaped antero-inferior cardinal tooth of the left valve

;

this tooth is provided on the upper side with two grooves, their distance being equal

to the width of the pit into which the antero-inferior tooth of the right valve fits.

I consider as the type of this genus Oypricardia ohesa, Eeeve, (vide his Monograph
of Oypricardia in Conch. Icon., vol. i). My friend, Dr. J. B. Baxter, has

collected a few valves of this rare species at Barkley Island near Port Louis

(Mauritius), the locality of the species having been previously unknown. In
general character this shell closely resembles a Trapezium^ being elongated

and having the beaks close to each other, but it has not the characteristic radiating

striae of that genus, and the hinge shows most marked differences. The
two cardinal teeth and the somewhat remote posterior lateral tooth readily indicate

a greater relation to Glossus than to Trapezium; and the anteriorly produced

and downward bent portion of the upper cardinal tooth of the right valve places

it near Veniella f== Venilia, Mort.), while the sickle-shaped form of the antero-

inferior tooth of the left valve distinguishes it readily from that genus.

Another typical species of Glossocardia is the tertiary Isocardia suhtransversa^

d'Orb., (see Homes' MolL d. Wiener Beckons, vol. ii, p. 166, pi. 20, fig. 3); it

differs from the recent species by a distinctly margined lunula, and by being less

high posteriorly than anteriorly. A third species appears to be Zittel's Isocardia

planidorsata, (Bivalven der Gosau-gebilde, Denksch. Akad., Wien, vol. xxiv, pt. ii,

1865, p. 140, pi. 5, fig. 4), though it also exhibits great relation to Veniella

proper. Cyp. crassidentata of the same author is also doubtful. There will no

doubt in time be several other fossil species shown as belonging to Glossocardia,

when their hinge-teeth have been carefully studied and compared with the typical

forms.

12. Veniella, Stol., 1870, (^T^^^ifo'a, Morton, 1834, Synop. org. rem. of the

cret. group of U. States, p. 67, not id. Dupouch., 1829, Alder and Hanck., 18M,

et alii). Shell ventricose, inflated, with the beaks outwardly incurved, more or less

distant, a long narrow ligamental furrow running from them posteriorly, situated

above strong fulcra; hinge with two cardinal and one posterior lateral tooth in

J ., ,

" ^ ' ' ,/V257, '
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each valve; right valve with the supra-posterior cardinal tooth, generally bifid

anteriorly with a hook-like downward bent prolongation, infero-anterior cardinal

smaller, lamelliform, or more or less tubercular, separated from the other tooth by
a more or less horizontally extending flexuous groove into which the infero-anterior

cardinal tooth of the left valve fits, the supero-posterior cardinal of this valve is

moderately prolonged, single or indistinctly bifid.

There appear to be three somewhat different forms belonging to this genus.

Morton (loc. cit.) says of Vemella, " hinge with three robust cardinal teeth in

each valve." In the type species, V. Conradi, which he figures, the aaterior bent
portion of the supero-posterior cardinal tooth of the right valve appears to be
rather strongly thickened at the end, and the other cardinal tooth below it has a
distinct projection to meet that thickening. The consequence is, that the groove
separating the two teeth and the corresponding tooth of the left valve are more
or less distinctly divided into two pits or teeth. This is exactly what is to be
already observed in the Jurassic Isocardia cordata, Buckmann (see Denksch.
Akad., Wien, vol. xxvii, pt. ii, p. 41, pi. 4, fig. 1), and the form of the shell as well

as of the hinge of Isocardia cyprinoides, Braun, (in Sandberger Conch, d. Mainzer-
Beckens, p. 315, pi. 25, fig. 2,) also appears to correspond well with Morton's
type.

12a. In some other species, for which Munier-Chalmas (Jour, de Conch.,
3^' ser., vol. iii, 1863, p. 288,) proposed the name Anisocardia,^ the hooked end of

the supero-posterior tooth of the right valve is very little, and the antero-inferior

cardinal of the same valve scarcely thickened on the inner or upper side, except

very slightly at its base ; consequently the groove separating the two teeth is more
continuous, and the corresponding tooth of the left valve is flexuous, being con-

stricted only in the middle. The type species which M. Chalmas describes is

Anisocardia elegans from the Kimmeridge clay at Havre.

Several cretaceous species which I shall mention subsequently also belong to

this group which, as it mostly includes small forms with rather thin shells, may
be retained under the sub-generic name Anisocardia. Deshayes' CypiHc,

acutangula and isocardioides, (Paris foss., 2nd edit., pi. 57), evidently also belong to

this sub-genus.

125. Venilicardia, StoL, 1870. This is suggested to include a third group of

the Veniella type, such as the cretaceous Cyprina bifida, and possibly also C, crassi-

dentata of Zittel, and our Ven, Arcotica, n. sp., or the tertiary Cyprina tumida
of Nyst (Belg. foss.), and very likely also the Jurassic Cypricardia cordiformis of

Deshayes, and several others. All these species are characterized by a strong, thick

shell, of large size, the supero-posterior cardinal teeth are as usually more or less

bifid, the one in the right valve with a very easy curve at the anterior end, the

antero-inferior cardinal teeth of both valves are long, flexuous, and their posterior

ends are in both cases strongly thickened and tubercular. This distinction from

* Dollfuss (Faune Kimm., 1863, pp. 23 and 71, pi. 10, figs. 9-14,) quotes the same as Apocardia, a name which
Munier first suggested, but afterwards altered without having given publicity to it.
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typical Veniella appears rather constant in all the species from various formations,

but it seems hardly sufficient to base a generic character upon ; I shall^ therefore,

retain it as a sub-genus only.

Thus comparing the characters of the various forms of Veniella with those

of Glossus, or Meiocardia and Cardiodonta^ the differences are readily seen;

all the shells, no doubt, belong to the same type, but the arrangement and
form of the cardinal teeth present remarkable and constant distinctions. I will

particularly mention Glossocardia, because its upper cardinal teeth are almost

identical with those of Veniella, but while the antero-inferior tooth of the left

valve of the last genus is horizontally prolonged and flexuous, the same tooth is

in Glossocardia r'ecurved downwards towards itself, resembling that of the recent
Gallocardia; and again the corresponding tooth of the right valve is in Veniella
always elongated and attenuated in front, while in Glossocardia it is tubercular,

separated anteriorly from the margin by a deep groove.

Veniella forms, as regards shape, a transition from Trapezium and Glossus to

Cyprina; the only difference being that in the latter there is a separate tooth

present in place of the sickle-shaped end of the supero-posterior tooth of the right

valve of Veniella,

Conrad (Am. Journ Conch., vol. ii, 1866, p. 103,) says of Veniella, ^^a genus r^
unknown in the tertiary." From what I have already stated, it is unnecessary to

say that Mr. Conrad's statements in confining certain genera to certain forma-
tions have no foundation whatever. Veniella,, as restricted, and the sub-genus
Anisocardia, (and probably also VenilicardiaJ , certainly occur in strata from the
jurassics up to the upper tertiaries and have their analogue among recent shells in

Meiocardia, Gallocardia, and Glossocardia,

13. Goniosoma, Con., 1869, (Am. Jour, Conch., v, p. 43). Shell sub-quadran-
gular, moderately tumid, angular along the region from the beak to the infero-

posterior end; muscular impressions marginal, pallial line—? hinge in the
right valve with two prominent cardinal teeth and a long anterior lateral, parallel

with the hinge margin; type G, inflata, Con., from cretaceous rocks of New
Jersey. The external form of this shell resembles Veniella, but the hinge appears
to be very different.

14. Cyprina, Lam., 1812. Shell more or less inflated, cordate, with the

valves uniformly convex, or along the posterior margin carinated, ligament external
placed in a longitudinal groove and supported by more or less thickened fulcra ; each
valve with three cardinal and one posterior lateral tooth ; in the right there is a
strong, generally bifid posterior cardinal tooth, and two anterior cardinals placed
somewhat obliquely one above the other and connected by a low rido'e; both
these teeth are highest posteriorly and attenuate anteriorly, and a slio'ht rido^e

which continues in the latter direction bounds above and below an obliquely
extending groove ;

in the left valve we have a long and thin posterior cardinal tooth
and two anterior, placed almost side by side ; the first (or middle) one is pyramidal
and laterally compressed, being stretched in a more or less vertical direction ; the
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most anterior is sub-trigonal, attenuating towards the front; a low ridge runs from
the top of this anterior to the base of the middle cardinal, dividing obliquely the

great gape between them in two pits into which the superimposed anterior cardinal

teeth of the right valve fit.

This explanation of the relative position of the hinge-teeth readily shows the

great similarity existing between the present genus and Veniella as already

indicated.

Only one recent species, Cyp. islandica, is known ; typical forms occur in the

tertiary and cretaceous beds ; but whether any of the Jurassic and older Cyprince
really belong to this genus has yet to be satisfactorily ascertained.

14a. Cicatrea, StoL, 1870. I propose this name provisionally only as a

sub-division of Cyprina, taking our cretaceous species Cyp, [_CiG.'] co7^dialis as the

type. The form of the shell is distinguished by its remarkably sharp and high ridge

running from the umbones to the postero-inferior end of the shell ; the beaks are

distant and strongly incurved, and from each runs posteriorly a rather short but
deeply bifurcate groove in which the ligament is lodged. This very much recalls

some species of Spisula, for there are no special fulcra ; the hinge margin below
the beaks is entire. The posterior cardinal teeth are rather narrow in both valves

(while in Cyprina proper the one in the right valve is very thick and bifurcate)

;

the two anterior cardinals in the left valve are very large, the same superimposed

teeth in the right valve, however, very small ; the anterior muscular impression

is anteriorly margined by a sharp ridge. The form of the shell strongly recalls

Semicardium.

The principal peculiarity of this perhaps new generic form is the presence

of a deep bifid ligament groove and the relative proportions of the cardinal teeth ; it

remains to be shown by further discoveries whether these characters are connected

with the remarkable cordate and elongated form of the shell, and whether they are

in other forms constant. A species that likely belongs to it is d'Orbigny's
cretaceous Isocardia pyrenaica,

15. Cyprinopsis, Conrad, 1869, (Am. Journ. Conch., v, p. 101,) is charac-

terized as " equivalve, two anterior cardinal teeth and one very oblique tooth in

the right valve, pallial line entire ;" type Artemis elliptica, Smith. Journ. Geolo^

gical Society, vii, p. 15, figs. 2-3. I do not know the species unless it is believed

to be identical with Meretrix ovalis, Gabb, (Pal. Calif., i,) which does not seem to

exhibit any particular distinctions from Cytherea.

Cretaceous species belonging to the Glossid^.

Pictet and Campiche in their Pal. Suisse (4"^^ ser., 3"^^ pt., p. 211, &c.,) note the species

referable to this family under the generic names of Cyprina^ Cyprieardia, Fenilia, and Isocardia.

I am only sorry to say that it is almost impossible to comment upon most of the species described,

their hinges being known comparatively only in very few instances ; however the review will show us

how much remains to be done for the study of the family.

As it appears of little consequence in which order the species are here enumerated, I shall

*follow the arrangement of Pictet and Campiche, in order to facilitate comparison, adding in each

case the species which were described under the abovementioned generic names.
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1-10.

—

C7/prma BernensiSf heym. ; C. MarcousanajljOY. ; C. DesJiai/esiana,'Lor.', C. Carteroni^

d^Orb. ; C. Valangiensis, Auhenonensis^ fusi/ormis, and Orhensis of Pict. and Camp.; C. Ahhatice^

d^Arch. j C. securiformis, Sharpe;—except the last named species, which is to all appearance a

true Cyprina, the others are only known from more or less imperfect casts which do not admit of a

correct generic determination.

11.

—

C. Sammri) P. and Renev.^ is probably a Cyprina.

1^.

—

C. angulata, Sow. Pietet and Campiche (loc. cit., p. 221^ &c.J devote a good deal of

attention to this interesting species which^ they say^ they had compared with specimens from

Nievre and Sonne, &c.; they identify it with Leymerie^s and ^^OxV\^\ij'^ Ervyensis. I am
sorry that I have no good specimens from either of the localities to compare, but there is certainly

a discrepancy in the figures, which is worth noticing; for unless it had been explained, it is

almost impossible to arrive at the proper generic determination of the shell, though the specific one

may be quite correct. Sowerby^s original figure (Min. Conch., pi. 65,) shows in the left valve

three cardinal, one lunular (or perhaps anterior lateral) and one posterior lateral tooth ; the author's

description does not give an explanation of this, and it is almost certain that there must be some kind

of mistake in the figure, for it does not correspond with any known genus of the VENERACEA.
D'Orbigny's figure of a part of the hinge of the right valve is also not suflacient to clear up
the matter ; there we have only two divergent cardinal teeth ; the lower anterior must be wanting
if the figure be intended to represent a Cyprina,

13.--(7. Tostrata, Sow. The original figure of the left valve evidently represents a form of

Veniella, namely, the sub-genus Venilicardia,

14-15.

—

C. inornata^ d'Orb., and C, Rliodani, P. and Eoux.
16.—a cordiformis, d'Orb. The figure of the hinge of the left valve is not quite complete, y^li^ti^^J, r

but it clearly seems to indicate a species of Veniella, perhaps belonging to the sub-genus Anisocardia, ]c<^-n^<^^ J^^
17.—a regularised' Ovh.; the figure of the hinge of the left valve seems imperfect, unless

it represents a species of Cardiodonta, and even with this the position of the hinge-teeth does not

quite agree.

18.— C. quadrata, d'Orb. Judging from d'Orbigny's figure it may be a form of Veniella,

but with enormously strong cardinal, and very small posterior lateral teeth.

Geinitz (Quadersandstgeb., p. 156,) identifies with it his Isocardia cretacea, a view which is not

supported by the description and figure given of the last named species. The same author also

quotes Trigonia parvula of Eeuss, being probably identical with C. quadrata ; this seems still less

probable; but, of course, it is very difficult to judge from figures of very imperfect specimens.

We have several specimens of Geinitz' /. cretacea in our collection, but they are perfectly insuffi-

cient to clear up the doubtful points.

19.—C. crassicornis, Ag., sp. Judging from the inflated form and apparently thin texture of the

shell I think this species probably an Anisocardia,

20.

—

C, cuneata^ Sow. This is a typical Anisocardia (Yeniella). Sowerby gives the figure of

the left valve, and I have examined the perfect hinge of the right valve in our own collection.

21.— (7. Fergusoni, Salt. Eeference is made to the presence of a lateral tooth, but the

cardinals are not pointed out.

22.—C. globosa, Sharpe. Gabb (Proc. Am. Phil. Soc, &c., June 1861, vol. viii, p. 175,)

substitutes for this name C. Sharpeana, the name C. glolosa having been already formerly applied

by d'Orbigny to Romer's Jurassic Cardium glohosum, which is identified with Goldfuss'
Venus tmuistria. It is difficult to say which name will stand. In Romer's figure of a cast

the number of the ribs is evidently exaggerated, it amounts to about half a dozen. Goldf uss'

figure of a left valve, if correct, represents an Anisocardia; thus Sharpens name may after all

not require to be changed, but unfortunately the figure and description which he gives of his

species do not allow of a generic determination.

3 A
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23.

—

C, ollonga, d^Orb.^ is a Venilieardia.

24^.-^0. Ligeriensis, d'Orb., apparently belongs to the same sub-genus^ which determination

appears to be supported by the specimen figured by Geinitz (Kieslingsw., &c.; pi. ii, fig. 13),

under the name of C2/p, rostrata,

25-26.— (7. Neptmii, d'Orb. ; C. ArcMaciana, d'Ovh. (Crassatella quadrata, d'Areh.) ; of

neither of the species are the hinges known.

27.

—

? G. incerta, d'Arch. This is a remarkable species^, having much of the form and
character of a Tancredia^ but it could also be a Veniella.

28-29.

—

C. Noueliana and C. intermedia, d'Orb.^ are perhaps Venilicardm^ as the figures of the

casts only show two cardinal teeth.

30,

—

C, consolrina, d^Orb._, is an Anisocardia.

31-37.--(7. Coniacensis, Coq., C. elongata and Eoyana, d'Orb., C, Geneti srndi Edgardi, Coq.,

C. Bosquetiana and ProvenciaUs, d^Orb.^ are all as yet very imperfectly known.

38.

—

C. cordata, Sharpe^ has much more the type of a Caryatis than of any genus belonging

to the GlossiDuE,

39.

—

C. orbicularis
J Rom._, is very likely an Anisocardia.

40-42.

—

G. bifida, C. crassidentata, and cycladiformis of Zittel all belong to Veniella ; the first

and probably also the second belong to the sub-genus Venilieardia, and the third is perhaps an
Anisocardia,

43.

—

G, crassitesta, Rss.^ uncertain.

44-45.

—

Cypricardia isocardia ^nd suicarinata oi di'OYhigTLj are almost only known by their

names.

46.

—

G testacea, Zittel, is either a Veniella or a Venilieardia ; the anterior teeth are not sufil-

ciently clearly drawn to decide on this point.

47-49.— (7. tricariiiata and trapezoidalis, Eom., sp., and G. protracta, Ess._, are only known
from imperfect casts ; they all have the general form of Trapezium and of the externally allied genera

Glossocardia and Veniella, &c.

50.—-%?. Valdensis, Loriol, (Mat. Pal. Suisse, 4"^^ ser., 1868, p. 24,) has the external form
of a Glossocardia.

51.

—

Apricardia carinata, Guer., vide p. 185,

52-56.

—

Isocardia neocomiensis, ( Geromya apud Agassiz, ? = 1, gaultina, P. and C), J. Valan-^

giensis, P. and C., I. prcBlonga, Leyni., /. Montmollini, P. and C, and /. angulata, Phil. :

of none of these are the hinge-teeth known, the shells have the general form of Anisocardia, but
some of them are so thin that they could moreover indicate species of Geromya,

57.

—

I. similis. Sow.; this is almost the only species which in general character very much
approaches the recent Glossies cor, but the tooth of the right valve figured seems to me, though
imperfect, to indicate by its position rather a Veniella or Anisocardia than a Glossus,

58-62.—/. cryptoceras, obliqua, semiradiata, Garentonensis, and Benauxiana of d^Orbigny
are all imperfectly known.

63.

—

I. pyrenaica, d'Orb., may, as already mentioned, belong to the sub-genus Gioatrea

of Gyprlna.

64-69.-7. longirostris, Eom., ( =^ I. ataxensis, d'Orb., and Gyp, Boissyi, d'Arch., and
?=I, trigona, Rom.), /. cretacea, Goldf., /. turgida. Ess., /. lunulata, Eom,, /. pygmcea, Ess.,

I, modiolus. Nils., are only known from imperfect casts,

70.—/. galiciana, Alth., has the form of a Gioatrea, but the hinge is not known, (vide Favre,

Pescript. d. Moll. foss. de Lemberg, 1869, p. Ill),

71,—/. suh-quadrata, Alth., rather appears to be a cast of a Gardium than of any species of

GLOSSID.E, (vide Favre, 1. cit., p. 111).
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72.— /. Heherti, Favre^ 1. cit.^ p. 112^ has quite the external form of a Glossus, but the hinge

is unknown.

73.—/. planidorsatay Zitt._, is either a Glossocardia or a Venilicardia,

74-84.—Coquand (Monog. Etage Aptien de TEspagne, 1865, p. 109, &c.,) describes the

following :

—

Cyprina expansa, C. a^uilateralis, C, curvirostris, C. cannaia^ C. inornata, C. Saussuri^

and C. modesta ; Isocardia pusilla and Iso. nasuta ; Cj/pricardia secans and C. nucleus; of none

of these species are the hinge-teeth known, and the generic determination is, therefore, quite

problematic.

%h,—Isocardia crenatida, Con., is mentioned by Fraas from Palsestine, (Wiirt. Jahresh., xxiii,

1867, p. 238).

'^^.-^Cyprinapinguis, Gueranger, (Album paleon. Dept. de la Sarthe, 1867, pi. 17, figs. 2-3) ;

UD certain.

87-88.

—

Isocardia massagetica, Eichw., and J. ventricosa, Pusch, are noticed by Eichwald
{Leth. Eoss., livr. xi, 1867, p. 704, &c.,) as occurring in cretaceous rocks of Eussia; they only

externally agree with Glossus,

89-96.— (7^/?. eximia, Eichw., C. Canoriniana, d'Orb., (7. transversa, Eichw., C, cincta,

Eichw., ? C. SyssolcB, Keys., C. Khoroschovensis and C, lavis, Rouil., C. Helmerseniana, d'Orb.,

are also recorded by Eichwald from cretaceous deposits, (ibid. p. 661, &c., &c.) ; of not a single

species, however, have the hinge-teeth been examined.

97-99.—%^. Mulleri, (=Cyp, rostrata, Sow., apud Miiller), C. van-Beyi, (=Cyp. Ligeriensis

d'Orb., apud Miiller), and Cypricardia rugata are mentioned as new by Dr. Bosquet from the

cretaceous deposits at Aachen (see Foss. fauna en flora van Het Krijt v. Limburg, extract from
Staring's Bodem v. Nederland, pt. ii, numb. 377, 378, and 380).

100-109.

—

Cyprina Nicaisel, trapezoidalis and africana ; Cypricardia Tkersites j Isocardia

aquilina,Jtth(Sjnimida,7ieglecta,getuli7ia and Moevusi slyq described as new species by Coquand
from the Province Constantino ; looking at them from a conchological point of view they are

scarcely worth recording.

11^-11^.— Cypricardia Galiciana, Favre, (=Crassatella tricarinata, Kner.,) and C parallela,

(Crassatella idem, Alth.,) are described by Favre in his descript. d. Moll. foss. de Lemberg,

1869, p. 109; both have the form of Trapezium,

From America the following are recorded by Meek in his Check-list of cretaceous shells of the

United States (1864, Smith. Misc. Coll., No. 177).

113-125.— (x^<s5^5 Moreauensis, Washita and Conradi of Gabb; Cyprina compressa and ovata of

Meek and Hayden; Venilia Conradi, Mort., V, kumilis, M. and H., V, Gabbana, M., V. Mortonl,

M. and H., V, subtumida, M., V, rhomboidea and trapezoidea, Conr., V, trigona, Gabb, V, Laphami,
Shum. sp.

126.— Conrad in his Check-list of eocene fossils (Smiths. Misc. Coll., No. 200,) quotes

Cyprina Usecta from the lower eocene beds which Gabb and other geologists pronounce to be

cretaceous.

127.— Trapezium carinatum, Gabb, Pal. Calif., i, p. 170.

128.

—

Cypricardia texana, Romer, (Kreidegeb. von Texas, p. 50); hinge not known; the shell

has the appearance of an Area,

129.— Goniosoma inflata, Conrad, vide p. 191.

Schaf hseutl (Slid. Bayerns Leth. Geogn., 1863, pp. 265 and 268,) has an Isocardia ovum and
a Cyprina acuminata, but whether those insufficient casts to which these names have been applied

are cretaceous or not the author does not say.

130-132.—In the South Indian cretaceous deposits five species of Glossidj^ oGcm ; none of

them were noticed by Prof. Forbes, for the only species which he describes as Isocardia suhsinuata
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is a Ceromya (see p. 78). However, of tlie five species wbicli I have to mention only four are

sufficiently well preserved to admit of a reliable determination,, Veniella ( Venilicardia) oltruncata,

Gyprina Forhesiana and cristata, and Cyprina (Cicatrea) cordialis ; one species apparently belong-

ing to Trapezium is only known from a single imperfect valve ; until better specimens have been

discovered it would be useless to burden our literature with names which cannot have any value

either for the geologist or palaeontologist^ but would only remain a puzzle to the conchologist.

Thus, looking at the family Glossib^, as represented in cretaceous rocks, we
find a great number of well defined species belonging to Veniella, one or two may
be Glossocardice and a few belong to Cyprina proper, and its sub-genus Cicatrea,

Of Glossus itself not one species is known with certainty, but that form of shell

does occur. Eew species also externally resemble Trapezium, but none is sufficiently

certainly known by its hinge. Apricardia is as yet entirely cretaceous and so is

Cicatrea, but both are likely to occur in other formations also, the first most

probably in the tertiaries, the last in the upper jurassics.

TRAPEZIUM, 3Ieg, v. Millilf,, 1811, (vide p. 186).

>y ? Teafezium, sp. ind., PI. XIII, Pig. 4.

A trapezoid, or almost quadrangular left valve, moderately inflated, with a pro-

minent sub-obtuse beak ; the region between it and the postero-inferior end is

the highest, and from it the shell slopes very gradually on either side, the supero-

posterior and antero-inferior extremities being mostly extended; the surface is

covered with minute radiating striae and a few distant concentric grooves, indicating

stages of growth. Hinge-teeth unknown.

The remarkably quadrangular form of this species and the moderate thickness

of its shell make it probable that the species belongs to Trapezium, but it was

impossible to trace the hinge-teeth in the only figured right valve known.

Locality.—North of Serdamungalum, in a yellowish highly calcareous conglo-

meratic sandstone.

Formation,—Trichinopoly group.

VENIELL2V, Stol., 1870, (vide p. 189).

^ Veniella [Venilicardia] obtruncata, Stoliczka, PI. VIII, Pigs. 4-7.

Ven, testa siib-quadrangulari, valde inflata, crassa ; umbonibus incurvis, approxi-

matis, obtusiusculis ; lunula moderate excavata, sub-rotundata, latiuscula, linea impressa

marginata, area longa angusta, sub-profunda, et nymphis crassissimis instructa ; valvis

in regione ab umbonibus ad terminationem postero-inferiorem extensa maxime elevatis,

ab ea elevatione antice versus gradatim et convexiuscule-, postice rapide-declivi

;

superficie striis concentricis tenuihus ac nonnullis crassioribus notata ; cardo in valva

dextra dente longo postico indistincte bijido, curvato, oblique descendente ac altero

aniico liorizontaliter extensor incequaliter diviso^ postice maxime elevato, in valva
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sinistra dente postico tenuis hreviori, cmtico elongato^ sub-flexnoso^ et in utraque valva

dente laterali postico moderato instructus.

Height : length of shell ... ... ... varying from 0"85 - 0"92

Thickness : „ „ ... ... ... „ „ 0-90- 100

Length of largest specimen ... ... . . . 80 m. m.

This species has its nearest ally in Zittel's Cyprina [_Venilicardia] crassidentata

from the Gosau formation, but our shell is always shorter and more tumid than the

European species, in which also the posterior cardinal tooth of the right valve is

more distinctly bifid. The thickness of the shell varies considerably, (as shown on

plate viii) ; an obtuse indistinct ridge runs from the beaks to the postero-inferior

end ; the lunula is roundish or broadly oval, surrounded by an impressed line ; the

beaks are strongly incurved, rather close together, only in old very inflated speci-

mens distinctly curved outward with their points. The surface of the shell

exhibits striae of growth, some of which are, especially nearer to the periphery,

stronger and more closely placed than in the centre. The valves close perfectly

without leaving any posterior gape. The fulcra and the hinge-teeth are remarkably

robust.

Localities,—Koloture, Serdamungalum, Alundanapooram, Comarapolliam,

Arrialoor, Vylapaudy, Olapaudy, &c., &c.

Formations.—Trichinopoly (the three first named localities) and Arrialoor

groups; rather rare in the -former, but common in the latter.

CYPRINA, Lam., 1812, (vide p. 191).

/ 1. Cyprina Porbesiana, Stoliczka, PL IX, Pigs. 2-8.

Cyp. testa ovato-elongata^ plus minusve ttimida, carina acuta ah umbonibus

ad terminationem infero-posteriorem decurrente instrticta, in superficie distanter

crasse lamellose costata ac striata, antics ad peripheriam rotundata, infra pauliilum

flexnosa, snbrecta, supra ac postice fere uniforme convewiuscula ; umbonibus valde

prominentibus, incurvis, approximatis ; nymphis crassis ; area angustata, longa, ad

medium elevata ; lunula transversaliter ovato-elongata, infra profundiuscula et tinea

impressa marginata ; cardo dentibus tribus cardinalibus et una postico laterali in

utraq^ue valva lis Cyprinarum typicarum persimilibus instructus.

Height : length of shell... ... ... varying from 073 - 0'86

Thickness : „ „ ... ... ... „ „ 0-55 - 0-83

Length of largest specimen ... ... ... 75 m. m.

Shell elongately ovate, more or less tumid, according to which the proportions

of height to the length vary ; beaks strongly incurved, close together, a rather sharp

ridge running from them to the infero-posterior end, which is somewhat attenuated,

being less high than the front part ; the surface is covered with more or less

distant, lamellar, concentric ribs, between which some thinner striae are to be

3 B
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observed ; these ribs are especially prominent on the anterior portion of the shell

in front of the umbonal ridge, but behind it on the areal portion only the smaller

close set striae prevail.

The area itself is large, long, margined by a low ridge (see figs. 4 a and 6 c),

and prominent along the median line, that is, v^here the edges of the two valves

meet. The lunule is broadly oval, somewhat deep, and below margined by an

impressed line, more or less interrupted by the striae of growth. The nymphse

are very strong and prominent.

The hinge is perfectly similar to that of Cyprina islandica. In the right

valve there is one but slightly furrowed posterior cardinal, and two anterior

cardinals one above the other connected by reciprocally issuing projections, and

each of them is anteriorly somewhat prolonged. The left valve has also three

cardinal teeth, the posterior is the thinnest and elongated, the middle is slightly

prolonged, and the anterior is sub-triangular with a small inferior pit ; the upper

end of the anterior tooth is connected with the base of the middle one by an

oblique low ridge. The posterior lateral teeth are in both valves strong and

elongated ; the muscular impressions deep.

The form and ornamentation- readily distinguished this species from others.

The perfect identity of the hinge-teeth with those of the recent Cyp, islandica is a

very interesting fact.

Localities.—Alundanapooram, Serdamungalum, east of Anapaudy, Koloture,

&c., in ferruginous or greyish highly calcareous sandstone ; common.

Formation.—Trichinopoly group, for which the present species seems to be a

characteristic fosslL

y 2. Cypuina chistata, StoUczha, PL IX, Pig. 1.

Cyp. testa suh-quadrangulari^ alta, carina acutissima ah umhonibus ad termina-

tionem infero-posteriorem decurrente instructa, sub umbonibus emargindta et infra

emarginationem patilo producta ac rottmdata ; superficie antice lamellis crassis dis-

tantibus concentrice curvatis ornata, ad utrumque latus carince IcBoigata ; lunula

parva^ transversaliter ovulata^ non excavata^ infra linea duplici marginata.

Height : length of shell ... ... ... ... 0-87

Thickness : „ „ ... ... ... ... O'SO

The only specimen known is the one represented in Plate ix. I have not been

able to obtain a view of the hinge-teeth, but from the external great similarity with

C. Forhesiana I presume that it is also a Cyprina, However, it is possible that

it belongs to the sub-genus Cicatrea, for on close examination I found that the

fulcra are not prominent, as noted in fig. 1 c, but I cannot see a double groove for

the ligament ; thus the generic determination requires confirmation. It is readily

distinguished from the former species by being less inflated, much higher in

proportion to its length, with the umbonal carina much stronger and sharper,
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and with thick lamellar ridges ornamented only in front, while on either side of

the carina the surface is smooth. The lunula is below margined by a double

impressed line ; the area is rather flattened ; the nymphse not prominent.

Locality,—Arrialoor, in a light grey sandstone.

Formation,—Arrialoor group.

CICATEEA, Stoliczha, (vide p. 192).

Y' 3. Cypeina [cicatrea] coedialis, Stoliczka, PL X, Ei^^ 1. ^

Cyp, \_Cicat.'] testa elongata, valde inflata, umhonibus valde prominentibus et

incurvis instructa, postice attenuata^ carina acutissima ah umhonibus ad terminationem

posterO'inferiorem decurrente, in supei^ficie costulis Iccvigatis crassiusculis concentricis

ornata; regione supero-postica eminenter cordiformi, moderate convexa ; lunula

cordata^ linea impressa marginata ; ligamentum in duahus furcis paululum dwergen-

tibus, lamina crassa testacea separatis et postice breviter prolongatis, situm.

Height : lengtli of shell ... ... ... ... 0"62

Thickness : „ „ ... ... ... ... 071
Length of largest specimen ... ... ... 80 m. m.

This beautiful species is distinguished by a very high and sharp ridge running

from the beaks to the postero-inferior end, giving the shell when viewed per-

pendicularly towards the supero-posterior (fig. 16), or towards the antero-inferior

region, an eminently heart-shaped outline. The surface is marked with concentric

distant ribs, which are especially distant near the beaks, these being strongly

prominent, incurved, and somewhat distant from each other. The ligament is, as

already stated, lodged in a double groove ; the lunula is cordate, obtusely pointed

below and margined by an impressed line. The left valve has three cardinal teeth,

the posterior one being very thin, laminar, the two anterior are triangular and

very strong, the base of the median being united with the top of the anterior

by a low rib ; a distinct rib is seen in front of the anterior muscular impression,

it has the appearance of an anterior lateral tooth, but has in reality nothing

to do with the hinge-teeth. Of the right valve I observed distinctly only the

two anterior cardinal teeth being almost confluent into one. On a cast specimen

the muscular impressions are very much elevated ; they must be, therefore, deeply

excavated on the shell, which is remarkably thick.

I have already alluded to d'Orhignj's Isocardia pyrenaiea ^nd I. galiciana,

Alth., which are the only cretaceous species bearing some resemblance to this

interesting fossil.

Localities.—Serdamungalum and Koloture, in a light coloured sandstone ; rare.

Formation.—Tvichinoipolj group.
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XVI. Family— CYBENIJD^,

The animals possess a thick fleshy mantle, especially along the edges, which are

entire ; the margins are open almost all round, except for a yery short distance

below the siphons ; these are two, distinctly developed, usually slightly united at

the base and merely with the orifices separated and fringed; sometimes, as in

SpJKBrium, the siphons are prolonged and distinctly separated towards their termi-

nations
; in a few species of Indian CotUguIcb the siphons are also somewhat pro-

duced, but only at the orifices separated, exactly as in Cyprina islandica, the

retractile muscles are very strong and of a semicircular shape. The foot is generally

moderately produced, laterally compressed, broad and attenuated towards its end,

below near the base provided with a byssal groove ; the palpi are two on either

side, rather narrow and lingui-form, finely striated ; the gills are in pairs, one on
each side, sub-equal, coarsely striated and large, occupying from i to -P- of the total

length of the body.

The shells are sub-cordate, usually moderately inflated, strong and solid in the

brackish-water-, thinner in the fresh-water- species, always covered with an oliva-

ceous, brittle epidermis, the shell-surface itself being concentrically striated or sul-

cated ; hinge with two or three cardinal teeth in each valve and one lateral tooth on

either side, single in the left, double in the right valve ; ligament external ; pallial

impression very often with a small but not quite distinct posterior sinus, some-

times simple.

The species referred to the present family may be looked upon as the brackish

and fresh-water representatives of the entire order VFNJEBACJEA, Their animals

very closely resemble those of Cyprina and other gzossid^, as exhibited by the brief

account given by Eischer of the anatomy of a Oyrena (Journ. de Conch., 1863,

p. 5). The anatomy of our Cyrena Bengalensis agrees with Eischer's account in

general, but I hope to give a fuller account of it at some future date. I have also

examined several species of Indian CorhiculcB, and as far as the form of the foot

and of the siphons is concerned, they are almost identical with Cyprina, On
the other hand, the shortness of the siphons, the almost entirely separated mantle-

margins, and the great size of the gills leaves no doubt that we have in the

CybenibjM a group of animals which form the passage from the Olossid^ to the

Casdiid^,

All the recent species are characterized by a covering of a peculiar brittle

epidermis. In the brackish forms, such as Cyrena and Batissa, the beaks are

commonly found much eroded ; this is chiefly due to the influence of the ebb and

tide, the specimens remaining during low water very often for eight and nine hours

dry, or buried in soft mud. Such is also the case with old Corbiculce when they

live in tanks or streams where the water often dries out, but in young shells the

beaks are generally found perfect, because the shells mostly live between water

plants, and permanently in water.

Temple Prime, who favoured this family with his special study, says (Monog.

Am. CoBBicuLAB^, Smith. Misc. Coll., No. 145, 1865, pp. 3, 12, &c.,) that the
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American Corhiculce^ CyrencB, and others possess a pallial sinus, while the species

from other countries have the pallial impression simple. The same author suggests

that further anatomical examinations, upon which he is at present engaged, may
lead to the discovery of characters which could form the basis of generic distinction.

As far as the pallial sinus is concerned, I cannot but doubt this, although I have had

no opportunity of examining the animals of any of the American species. Cyrena

Ceylanica^ Sumatrana, and Bengalensis all possess a more or less distinct pallial

sinus, though I readily admit that it is not so well developed and so deep as in

(7. Carolinensis or Salmacida^ but there can be no mistake as to its existence in

either of the cases. All the Indian and Java species of Corbicula (about twelve) which

I have examined equally show the posterior end of the pallial impression either

truncated or distinctly and usually broadly insinuated. I state this merely because

I have from my own materials not been able to detect any generic distinction

between the American and the Eastern Corbiculce and Cyrence, but by no means

with an object to anticipate, or differ from, any conclusions to which Mr. Prime's

large materials may lead. His results will no doubt be more weighty than those

derived from the comparison of a few species.

In addition to the well known six recent genera of the Cyrjenidje^ I will quote

here only two fossil ones, JDiodus, Gabb, based upon a cretaceous species from

California, and Isodoma, Desh., based upon an eocene shell from the Paris basin.

The former represents the group of genera with three cardinal teeth in each valve,

and the latter the one with only two cardinal teeth.

1. Cyrena, Lam., 1806. Shell sub-cordiform, robust, moderately inflated,

hinge with three sub-parallel, more or less bifid cardinal teeth, one strong, smooth,

or very minutely and partially transversally striated* lateral tooth on either side

;

pallial sinus short, more or less distinctly indicated, sometimes nearly obsolete.

2. 2)^0(^^/5, Gabb, 1868, (Pal. Calif., ii, p. 242; Cyprinella, Gabb, olim).

Shell equivalve, sub-cordiform ; hinge with three diverging, (simple ?) cardinal

teeth and one anterior and one posterior lateral smooth tooth in each valve ; pallial

sinus shallow.

This is proposed for a doubtfully cretaceous species, D. tenuis, Gabb, from

California. It is difficult to distinguish this suggested new genus from Cyrena,

except that the three cardinal teeth of the right valve are in Gabb's figure

thinner and more distinctly diverging from one point than is usually the case

in recent species of Cyrena, Should this position of the hinge-teeth prove to

be of any value as compared with the last named genus, Zittel's Cyr, soUtaria

may also be referred to Diodus, but I hardly think that we can look upon this

division in a more than sub-generic sense, perhaps scarcely in that.

3. Velorita, Gray, 1834. Shell cordate, inflated, posteriorly somewhat

attenuated and produced, robust, lateral teeth very finely striated, somewhat

elongated, the anterior lateral is very close to and almost touching the most

* In Cyrena Bengalensis for instance.

3 c
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anterior of the three cardinal teeth, it is nearly horizontal
;

pallial sinus short, but

distinct.

4. Batissa, Gray, 1852. Shell broadly cor^ate, moderately compressed;

cardinal teeth bifid, lateral teeth elongated, on the outer side only, or sometimes

on both sides ; cross grooved
; pallial impression usually truncate posteriorly. The

shells of Batissa generally are somewhat compressed ; they may be regarded as an

intermediate form between Cyrena and Corbicula, agreeing with the former in the

usual larger size and the habitat in brackish waters, with the latter in the elongated

form of the lateral teeth, although the anterior lateral tooth is perceptibly shorter

than the posterior one, while in GorUcula both are very nearly equal in length

and much compressed.

5. CorUcula, Meg., 1811. Shell cordate, moderately inflated, with three more
or less distinctly bifid, cardinal teeth, and one much elongated, compressed, and
transversally finely striated lateral tooth on either side; pallial line posteriorly

truncated, or with a short sinus.

The anterior cardinal tooth of the right and the posterior cardinal of the left

valve are in some species very small, and especially the latter sometimes almost

obsolete. This makes it difficult in generically separating the Wealden forms,

although they almost invariably seem to possess only two cardinal teeth in each

valve.

6. Isodoma, Desh., 1860, (Paris foss., 2nd edit., i, p. 481). Shell thin, fragile,

resembling a dementia, elongately ovate, moderately tumid ; hinge of right valve

with two bifid diverging cardinal teeth, and one distinct remote lateral tooth on
either side; pallial sinus not known.

This is based upon a fossil species, 1. cyrenoides, from the Paris basin ; in

general character the shell recalls dementia and some other allied forms with a

thin shell, which have been provisionally referred to the jdosiniin^, but the denti-

tion of the hinge of Isodoma has its only analogue among the Ctrenid^,

7. Fisidium, Pfeiff., 1821. Shell ovate, moderately inflated, beaks tumid

;

hinge with two diverging more or less distinctly bifid cardinal teeth, and one lateral

tooth on either side in each valve ; pallial impression entire, truncate posteriorly ;

ligament placed always on the shorter side of the valves. Siphons of the animal
united to the end, short. There are usually two cardinal teeth in each valve, the
posterior in the right and the anterior in the left are mostly bifid, the two others

single ; in very aged specimens the cardinals occasionally become nearly obsolete.

8. SphcBTium, Scop., 1777, fCyclas, Brug.). Shell ovate, generally somewhat
elongated, moderately inflated, beaks tumid, but slightly prominent ; hinge usually

with two, short, closely approached cardinal, and two prominent lateral, teeth, one
on each side ; pallial impression entire ; ligament placed always on the longer side

of the valves. Animal with the siphons elongated and separate.

Setting aside the distinction existing between the animals of the two last

genera, there appears to be a remarkable difference in the position of the cardinal

teeth. In Fisidiiim the cardinal teeth are elongated, diverging, and when the
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valves close the teeth are placed parallel or nearly so beside each other; in

Sphceriumy however, the cardinal teeth are tubercular, or of a columnar shape, placed

obliquely towards each other, and when the valves close the axes in which they

are placed partially cross each other, though the position is not so distinctly deve-

loped as in the Caudiidm, but the passage from the present to the next family

is distinctly indicated by this arrangement. Sometimes the anterior cardinal tooth

of the left valve is in Sphceriu7n obsolete, at other times it is replaced by a very low

indistinctly bituberculated ridge.

In a geological point of view the Cyrenid^ are not very important, for it is

not often that we meet with fossil species belonging to them, a fact due to the

rarity of fresh-water deposits. Nothing positive is known of their occurrence in

carboniferous rocks, though there are various species described which in form
greatly resemble some Velorit(B and Cyrence. Erom the middle Jurassic also a few
species have been recorded by Eorbes and others, but their determination is unsa-

tisfactory, though they to all appearance belong to the present family. The Wealden,
which may be considered rather as the close of the Jurassic than the beginning of

the cretaceous period, contains a tolerably large fauna of Cyrjenidje, Most of the

species described by Sowerby (Trans. Geol. Soc. and Min. Conch.), Homer and
Dunker (Norddeutsch. Wealdenb., &c.), and others under the generic name Cyrena

appear to belong to the Corbicula type, having the lateral teeth much elongated^

and thus indicating a true fresh-water fauna. The species require a critical examin-
ation, for if Dunker' s statement,—that they all possess only two cardinal teeth

in each valve—is unexceptionally correct they must form a separate genus, dis-

tinct from CorUcula, because they do not agree, on account of the length of the

lateral teeth, with either Fisid'mm or Sphcerium ; these two last genera also seem to

be represented already in the Wealden deposits, though the generic determination

can by no means be regarded as satisfactory. With regard to the Wealden so-called

Cyrence, it is to be remembered that in all the recent Corhiculce the most anterior

cardinal tooth of the right valve and the posterior of the left one are very small

and occasionally nearly obsolete, those teeth being only indicated by a very slight

swelling of the termination of the lateral teeth. It seems probable that at least

in some of the Wealden species, as Cyrena Seysii, Dkr., C. elliptica, Dkr.,

C. ovcdis, Dkr., and others, such is really the case, for the position of the remaining

cardinal teeth almost indicates it ; we would, therefore, have in those species the

first known representatives of Corbicula. Unless, however, this point has been

satisfactorily settled, it would be premature to suggest any new generic changes.

Species like Cyrena caudata, and a few others, would seem to indicate also the

occurrence of Velorita in Wealden rocks.

Prom the cretaceous deposits we have only a few species upon record as

Biodus tenuis, Gabb. (antea p. 201), Cyrena solitaria, Zittel, (Denksch. Acad., Wien,

xxiv, pt. ii, p. 133), and Cy, cretacea, Drescher, (Zeitsch. Deutsch. GeoL

Gesellsch., xv, p. 345). The first two may belong to one and the same genus, or
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sub-genus, as stated already, for the lateral teeth of (7. solitaria are not so long and
more prominent than they are in typical Corbulce, to which genus Zittel suggests

that his species may be referable. Cy. cretacea in form more resembles Velorita

than a CorUcula or Cyrena ; the author mentions the occurrence of two small cardi-

nal teeth and on either side one elongated lateral. Besides that the same author

(1. cit.) quotes a Cyrena? sp, indet. from the Quader-sandstone near Sirgwitz,

( ? Zirgwitz), in form resembling the former species, but possessing three cardinal

teeth.

Zittel also describes from the Gosau deposits (1. cit., p. 134, &c.,) a Cyclas

gregaria and C. amUgua ; both are apparently species of Sphcerium, but the hinge-

teeth have not as yet been satisfactorily examined.

In addition to the above species quoted from cretaceous deposits I may
mention Cyrena arenaria, Meek and Hayden (Meek, Check-list of cret. Am.
fossils, p. 13.— Cyprina id., Proc. Acad. Nat. Sc, Phil., for 1857, p. 143).

No species of Cyrbnid^^ in fact no true brackish- or fresh-water Pelecypoda,

have as yet been found in the cretaceous deposits of Southern India.

In the eocene beds we meet with true species of Cyrena^ as seen in Deshayes'
Description of Paris fossils and in Sowerby's Min. Conch., &c., &c. Both forms,

with the pallial impression distinctly insinuated and entire, occur, and besides also

forms which recall by their smaller thickness Batissa^ and others, possessing an

elongated form, like Velorita ; true Corbiculce are rare. During the miocene deposits

the change of the climate appears to have greatly affected the development of this

family. Cyrena, JSatissa, and allied forms have greatly diminished and partially

disappeared from the European continent, while CorUcula, Sphcerium, and Fisidium

increased in number, they being all fresh-water species and apparently more adapted

to a colder climate. In the Indian upper tertiary deposits several Cyrence occur, and

so also in the American. At the present time the brackish-water forms are almost

entirely restricted to the tropical and sub-tropical regions of the whole world, and

the fresh-water forms are more numerous in the former than they are in temperate

regions.

The total number of species belonging to the family as at present known
must be nearly 300 ; of this more than one-half comes under Cyrena and allied

forms, which clearly shows that Dunk er's statement (Wealdenbild., p. 29,) as to

the number of fossil species being greater than that of the recent ones is

exaggerated.

XVII. Family,—CABDIID^,

The animals of the typical Cardia are characterized by two separated, but very

short siphons with fringed orifices, and a long more or less cylindrical and generally

geniculate foot. The mantle is very widely open in front and below, united only

in one point just below the siphons. The gills are in one pair on each side, of

moderate size, unequal, the outer thick plume being smaller than the inner, which
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is grown together posteriorly with the corresponding phime of the other side ; the

palpi are four, close together, and slender.

I shall keep the forms of the above type under the name of caudiinm. Their

shells are equiyalye, more or less cordate and usually inflated, sometimes moder-
ately elongated, rather robust, and ornamented, partially or wholly, with radiating

tuberculated or spiny ribs, which in rare instances are reduced to mere stri^.

There are two muscular impressions ; the inner margin of the shell is partially or

wholly crenulated or toothed ; the ligament is external, the pallial impression gener-

ally entire, truncated sometimes but rarely, with a short sinus. The hinge is

composed of two cardinal teeth in each valve which cross each other when the valves

close ; there is one anterior and one posterior lateral tooth present, rarely becoming
obsolete.

The position of the cardinal teeth is one of the most characteristic features

in the shells of this family, and readily distinguishes even those which, like

Lcevicardium and others, in external form resemble species of the Cyrenidm.
Even where one or the other of the cardinal teeth become obsolete the remaining
retain their crossing position.

The brackish- and fresh- water Cardia of Eastern Europe appear, however, to

make an exception to this to a certain extent at least; these I shall class as

a special sub-family under the name of lymnocaudiin^. The animals of

these,—judging from the few species found living,—exhibit very marked differ-

ences from those of the marine Cardia. The siphons in Didacna, Eichw., which
is the principal genus of the sub-family, are elongated and united nearly up
to the end, and the foot is laterally compressed and broad at the base ; thus the

external character of the animal is that of the Myijd^, specially recallino'

Lutraria or Fholadomya. With the latter the form of the shell also agrees, except

in the one point, that it has no cartilage ; but it seems by no means without reason

that our shells have been by several naturalists previously classed with Fholadom^ya

in the same genus. Eomer lately (Martini and Chem. Syst. Conch.-kabinet,

vol. X, 1869, p. 12,) inclines to Gray's suggestion that these forms are nearly allied

to Fanopcea and Cyrtodaria, There can be little doubt that, if we look upon the

shell of Didacna, with its animal, independently of all other allied forms of Cardia

its systematic place can hardly be better than that indicated by Gray, However,
when we come from the series of marine tertiary beds of Eastern Europe contain-

ing such elongated forms of caudiinm, as Acanthocardium latum and Cerastoderma

edule, gradually to a series of brackish-water and then to almost purely fresh-water

deposits, which contain forms of caediin^ very similar to the last ones, but of

thinner structure, a posterior gape, sometimes with a pallial sinus, and some of them
possessing cardinal and lateral teeth, perfectly characteristic of the above named
sub-family, the question arises whether we are entitled to separate the latter as a

thoroughly distinct group of shells, or not. Any one Avho has seen these deposits (the

Sarmatic group) and studied its fauna will, I firmly believe, say that such a thing

is impossible. There are some peculiarities which these fresh-water Cardia have of

3d
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their own, as noted above, and these induce me to propose for them the name
Lymnocardium, Detailed characteristics will be given further on. The reasons

which make it most probable that the Lymnocardia have to be associated with the

recent DidacncE of Eichwald must for the present be taken from geological

evidence. In looking over the fauna of the Sarmatic deposits* of the Crimea (see

Mem. Soc. Geol., Erance, 1^' ser., vol. iii, 1868, p. 1, &c.), we find that there are

a number of Crimean Lymnocardia specifically the same as those occurring in

similar beds in Southern Hungary. With these there are, however, other species

associated which do not possess lateral teeth, but either two or one, or no cardinal

teeth, and thus are in every way identical with Eichwald' s Di- or Mono- or

A' dacna.

These data, I think, sufficiently justify the classification of the lymnocardiin^
with the other carbiinjb in one family ; and it yet remains to be shown by the
examination of more species and their comparison with marine Cardia whether the
distinction of the animals of Bidacna are really so important and constant as to

overthrow all the above arguments regarding the classification of these shells. We
know from the account given of other families that changes similar to those pointed

out in the animals of cardiin^ and lymnocabbiin^ are by no means rare. In the

soLF.NiBM, for instance, we have JPharella with united siphons and Novaculina with
perfectly separated siphons, while all the other characters of animal and shell are

in both almost identical. In the Myibm we have Mya and Anatina with lono-

united fForomya, ThraciaJ, and others with more or less shortened and partially

divided, siphons. Speaking of larger groups we can refer to the lutrariinm on one
and the mactrinm on the other hand ; and again the venerin^ and the bosiniin^,

the latter having long united siphons, perfectly like those of the lymnocarbiin^.
And again the fresh-water genera SplKjerium and Fisidium have the siphons more or

less united and elongated, while the brackish GyrencB of the same family have
them very short and separated.

These (and many other instances which could be cited) distinctly show that the

observation of Didacna having a united siphon, is by no means an isolated example,

but that similar changes of development are most common among many other

families of Pelecypoda. When we consider that the animals only of a few species

of Didacna have as yet been examined, and, on the other hand, those of by no means
all the species of cardunm, particularly of the elongated Fapyridecs, (with pallial

sinus), we can hardly be justified in stating that no intermediate forms between the

last named sub-family and the lymnocardiin^ exist. The shells unquestionably

indicate them, and there is every reason to believe that such will also be found to

be the case with the animals.

* Some of which appear to he of more recent date than the true " Congerien Schichten" of the Vienna and Him-

garian basin.
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a. Buh-family.—CAnBIlN^j,

In the arrangement of genera and sub-genera I shall principally follow
H. and A. Adams.

1. Cardium, Linn., 1758. This name has been reserved for a small group
of strongly costated species which Romer (Mart, and Chem., 1. cit., 1868, p. 13,)

proposed to call Tropidocardium,

Shell rather thin, inflated, and nearly equilateral, with a sub-rectilinear hinge
area; surface ornamented with distant radiating spiny ribs; two small cardinal

teeth in each valve, one or the other of the upper teeth sometimes become obsolete

;

lateral teeth lamelliform, posterior gape generally distinct, rarely narrow. The
type of this genus for which Linne's name has been restricted is Cardium
costatum, L., and species belonging to it seem first to appear in the eocene rocks.

The form is tolerably common during the miocene time, while only two species

are found living, fcostatum and Mans). Some fossil species like Bitrdigalinum

distinctly indicate a transition to the next group.

la. Acanthocardium,^ Gray, 1853. Shell tumid, rather solid, slightly in-

equilateral, with closely set, more or less, spiny or tuberculated radiating ribs

;

cardinal teeth small, lateral strong, posterior gape very narrow, or not at all

developed. The type of this section is (7. aculeatum. Species belonging to it are

already found during the Jurassic period and gradually increase in number up to

the present date. Species like C. Nuttallii are again truly intermediate between

this and the next section, and should perhaps rather be referred to the latter, as

pointed out by IT. and A. Adams.

16. Fedunculus, A dans., 1757, includes the species of the type of C. asiaticum.

There is no distinction in the form of this and the previous sub-genus, only that in

the latter the ribs are usually more numerous and less spiny than in the former.

\g. Trachycardium, Morch, 1852 (?), This sub-generic group is distin-

guished by a thick, solid, and high shell ornamented with numerous radiating rough

ribs ; the hinge area is strongly curved and very short, the laterals being close to

the cardinals, and both strongly developed : in the right valve the two cardinals

are often grown together into one broad obliquely compressed tooth deeply grooved

on either side.

The first fossil species of this type appear to be as yet known only from creta-

ceous rocks, and even in the subsequent formations they are scarce. Homer,
however, refers seventeen recent ones to it, (7. elongatum, Brug., being probably one

of the best known to conchologists.

Gabb (in Pal. Calif., ii, p. 266,) proposes to call a number of cretaceous species,

of which (7. productum, Sow., is the best known, Granocardium ; the species

forming the sub-genus are said to be characterised by the intermediate ribs

* Idem, Komer, 1868, 1. cit., p. 17. I do not think that a change in the inflection of a word can in this case be

considered as an alteration of the word itself. The original word being Cardium, it should in the compound words

remain and not be changed to -cardia, because it then excludes the free use of the plural o^-cardium, and in any case

is liable to cause confusion.
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being granulate. Such can be seen on both ends of the shell of C. orhifa for

instance, which is a Trachycardium ; I don't see, therefore, the necessity for a new
sub-genus.

Id, Cerastoderma, Morch (ex-Poli,) 1851. Shell broadly ovate or longitudi-

nally cordate, inflated, inequilateral, posterior side somewhat longer and nearly closed

at the end ; surface ornamented with numerous closely set thick ribs; cardinal teeth

small, the upper ones sometimes imperfectly developed; laterals distinct. Type
(7. edule, L. Species of the same type seem first to be met with in the European*
cretaceous rocks ; they are rare in the European eocene, but more common in those

of Asia; of recent species Romer quotes only three, identifying with (7. edule

several forms which formerly were considered as distinct.

2. Fapyridea, Swainson, 1840. Shell elongately ovate, posterior side sen-

sibly longer than the anterior, more or less gaping ; of a rather thin structure ; hinge
line long, straight, or slightly curved ; surface radiately ribbed, ribs more or less

granulated or spinose, pallial impression mostly sinuated ; upper cardinal tooth of

left valve sometimes obsolete, or nearly so, ^ Card bullatum, Jjinn.). This type is

hardly represented in cretaceous rocks, a few species are known from the tertiaries,

and of recent ones only four are referred to it by Eomer,— Card, bullatum, rugatum,

ringiculwm, and papyraceum, (loc. cit., p. 74, &c.), but it is not evident why such

apparently distinct forms as C. biillatum and Cumingii should be referable to one
and the same species. The thin structure of the shell which is posteriorly

produced and the usual presence of a pallial sinus distinguish this genus from
Cardium,

I have again to mention Meek's Liopistha (see p. 71 and Smith. Misc. Coll.,

No, 177, 1864, pp. 12 and 32). Meek says,—"the shells embraced in this group

w^hich seems to be peculiar to the cretaceous system have, according to Mr. Conrad,
the hinge of Fapyridea, Swains. They differ, however, from the type of that genus

fC, huUatum, Linn.,) in being closed and without costse on the postero-dorsal

region, or crenulations in the posterior margins of the valves. They are also much
thinner shells." Vomer's Ca7'd, eUgantulum, from Texas is considered as the

type of this so-called new genus, and Meek in his list (loc. cit.) adds three others.

It is absolutely necessary to know upon which species Mr. Conrad made the observ-

ation regarding the similarity of the hinge with Tapyridea, or his observation must
be at least confirmed by the examination of some closely allied species. I can
at the present only say that the well known Fholadomya caudata, Eomer,
or PA. (Bquivalvis, Goldf., which has (see p. 79) repeatedly been described as

a Cardkim has not the hinge of any of the CA^mmm, but that oi Tholadomya,
I have seen specimens of it which hardly gape at all posteriorly, so that this

character can be of no great value in the Texas Card, elegantulimi of Eomer.
Eor my own part I cannot suppress my great doubts as to the propriety of

the so-called Liopistha, though looking at the various forms of Tapyrldea and
others described under Didacna, Monodacna, &c., there is nothing impossible in

Conrad's statement.
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3. LcEvicardium, Swains., 1840. Shells obliquely cordate, more or less

inflated, usually solid, with the radiating ribs on the surface small and thin,

sometimes hardly traceable, especially at the anterior and posterior end ; hinge
line curved, teeth stout, distinct, but not very prominent ; muscular impressions

very large, the posterior especially so; pallial line truncate or very slightly in-

sinuated. Card, oblongum, Chem., is one of the best known and typical forms
already quoted by Swainson. Species of Lcevicardium (proper) are rare in the

mesozoic strata ; they mostly appear to be represented from the tertiary upwards,
while in former times they seem to be replaced by the next.

4. Frotocardium, Beyrich, 1845, (Zeitsch. f. Malakozoologie, p. 17). Shell

obliquely cordate, varying in length exactly like Lcevicardium, outer surface con-
centrically striated or ribbed, except on the posterior half or so, where radiatino-

ribs occur ; hinge typical ; posterior muscular impression very large, and in some
species the shell below it peculiarly flattened or even slightly impressed ; type
Card, hillanum, Sow., from cretaceous rocks. In this species Beyrich particularly

notices the posterior sinus of the pallial impression, it being here more distinct than
in most other closely allied forms, though even in this species its size is especially

due to the peculiar prolongation of the posterior muscular impression. The
presence of the sinus is, however, not an essential character of the sub-genus,

for there are several species to be noticed in which the pallial line is hardly truncate.

Fachycardium is proposed by Conrad (Am. Journ. of Conch., vol. v, p. 96,)

apparently only to include two cretaceous species, Card, Spilmani, Con., and
C. bisectum, Porb. The latter is an Indian species, and I have had therefore full

opportunity of testing Mr. Conrad's characteristics. The difference from the type

species of Protocardium is stated to consist in the greater height in proportion to

length of the shell; all the other characters mentioned by Conrad are a repetition

of those of P. liillanum, and partially also of the recent Lcemoardium. The heio-ht

in proportion to length of (7. bisectmn is certainly not of a generic or sub-o^eneric

importance, as clearly illustrated by the second species Frotoc, FondicJieriense

which is intermediate between it and F. liillanum. We have in such species only

perfectly similar changes of form as, for instance, we observe in L(jev, serratum

and Norvegicum, and several others.

The recent Cardiiim ^olicum. Born, f=pectinatum, Linn.,) and C. lyratum,

Sow., are the representatives of the fossil Frotocardia ; and the eocene forms, as

Card, parile, C. fraudator, Deshayes, (Paris fossils, 2nd edit., Atlas, pi. 54),

which have the radiating striae markedly stronger on the posterior end than on
the rest of the surface, are intermediate between the mesozoic Frotocardia and
the recent Fcevicardia, but as they possess striae on the entire surface, and as the

inner margins of the shell are crenulated accordingly, they are nearer Lcemcardium
than Frotocardium ; all of them belong, however, only to one and the same type

of shells.

5. Serripes, Beck, 1844. Shell broadly cordate, moderately thin, surface

smooth or nearly so, inner marginal edge not or very slightly crenulated, cardinal

3 E ^
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teetli small and almost obsolete in full grown specimens. The type of this sub-
genus is (7. Grcenlmidicum, Chem., the animal of which has the foot with a serrated

edge near its angularly bent base. The only other species Eomer admits under
Serripes is 0. Mortoni, Con., which by its usually finely radiately ribbed shell

distinctly indicates a transition to Lcevicardium. Species of the type of Serripes
already occur in Jurassic rocks, as indicated by (7. septiferum, Buvign., (Stat, de la

Mouse), which is, however, rather a thick shell. Erom cretaceous rocks I may
mention Card, Dupinianum, d'Orb., and others, but from tertiary deposits there is

hardly one species which could be referred to the genus.

6. Fragum, Bolt., 1798. Shell sub-cordate, more or less solid, with a more or
less distinct ridge running from the beak to the postero-inferior termination, posterior
end broadly truncated, slightly gaping or closed; hinge line anteriorly curved,
posteriorly straight

; surface radiately ribbed, ribs with peculiar concentric scale-
like tubercles, more pointed or spinous in young stages than in old ones. Type,
Card, unedo, Linn. As far as known, species of this type are first met with in
cretaceous rocks, but they are rare; their number increases slowly up to the
present time.

H. and A. Adams' Ctenocardium should not be separated from Fragum.
Eomer refers the so-called Cardium australe (and donaciformej to this genus,
but I am very much inclined to believe that that species should be referred to
the Donacidm; its cardinal teeth are not those of one of the Carbiidm, but entirely
agree with those of the former family, and the same applies to the lateral teeth

;

the general form of the shell also agrees with Donax,

7. Eemicardium, Klein, 1757, fCorcultim, Bolten, apud Bomer). Shell thin,
higher than long, heart-shaped from front or behind, laterally with a very prominent
ridge running from the umbones to the inferior pointed margin, surface radiately
ribbed

;
ligament very short ; cardinal teeth of right valve more or less distinctly

united; anterior laterals small; posterior more or less elongated, especially in some
of the eocene species with the posterior hinge margin rather straight, as in Sem.
aviculare, Lam., (LUhocardium amculare, apud Woodward, Man., p. 454.). In
this and a few other allied tertiary species the anterior laterals are almost obsolete

^
and the anterior muscular impression very small ; type. Card, Cardissa, Linn.

8. Lunulicardium, Gray, 1853. Sliell cordate, moderately solid, inflated, with
a ridge extending from the umbones to the infero.posterior margin, surface radiately
ribbed; lunula below the umbones deeply excavated; cardinal teeth in right
valve grown together into a single horizontally flattened tooth fitting between
two similarly flattened teeth of the left valve, posterior lateral teeth close to the
cardinal; anterior muscular impression elevated ; type, C, retusum^ljinii.

I am not aware that any fossil species belonging to this genus have as yet
been found, but the type of the shells appears to be very old. It is possible that
some of them may be discovered among the numerous species of Opis described
from mesozoic beds. An old representative of Eemicardium we find apparently
in the next genus.



OP SOUTHERN INDIA. 211

9. Conocardium, Bronn, 1835, (Leth. Geog., vol. i, pt. i, 1st edit., p. 91

;

Fleurorhynchus, PhilL, 1836, M^Coy, 1844, &c.). Shell high, short, with the beaks

more or less distinctly carinated, incuryed and approximate as in Semicardia,

surface radiately ribbed, inner edge crenulated or toothed ; hinge-line straight, long,

anteriorly generally less, posteriorly more produced and gaping at the end ; hinge

of right valve in the type species, (7. aliforme, Sow., with an obtuse, thick, double

cardinal tooth in front of a pit, posterior lateral tooth remote, lamelliform, anterior

not known ; species of Conocardium are as yet only known from palaeozoic rocks

;

they, however, require to be re-examined in order to fix the hinge characters

of the genus.

10. Goldfussia, Castelnau, 1843, (Syst. Sil. Amer. sept., p. 43), is based upon
Cardium nautiloides, each valve of which is said to resemble a laterally compressed

Nautilus, keeled on either side. Philippi mentions (Handbuch., &c., p. 339,) this

genus in the Caudiidje ; I have not been able to get access to the original publica-

tion of the species:

11. Lunulicardium, Miinst., 1840, (Lunulacardium, Beitrgege zur Petrefact.-

Kunde, part iii, p. 69). This name has been proposed for a number of devonian
species, which in general aspect greatly resemble some species of Badula, CLima),
The shells are usually higher than long, narrow near the hinge, and with a very
deeply excavated lunular (or areal) declivity, beaks pointed, close together, surface

radiately ribbed; tji^e, Ij. semistriatum, Miinster, ( ibid, pi. xiii, fig. 9). I never
had an opportunity of examining any of the species called by Miinster Lunuli-

cardium ; the hinge is not known, and I greatly suspect they will prove to be allied

to Badula, or some Mytilibm, though in external form they slightly resemble

some CAUDIINJE,

b. Suh.famili/,—LYMNOGARIIIINjE[^QQ^,^{)^o),

12. Li/mnocardium, 8toL, 1870, Shell elongated, inequivalve, with the an-

terior side shorter, moderately inflated and rather thin, surface radiately ribbed,

cardinal teeth two, or one in each valve, small, and sometimes quite obsolete, lateral

teeth remote, more or less lamelliform, pallial line either entire or (rarely) sinuated,

posterior gape usually distinct. Type, Card. Jlaueri,^ Homes, (Poss. MoUusken d.

Wien. Tert., vol. ii, p. 198, pi. 29, fig. 1).

* This is, besides C. Schmidfi (not Smidti), Hungaricum, Mayeri, Sfc, Sfc, one of the species wMcli Conrad quotes
(Am. Jour. Conch., 1866, vol. ii, p. 103,) under his genus Pseudocardia, the name of which the same author sub-
sequently (Am. Jour. Conch., 1868, iv, p. 246,) replaced by Vetocardia. When giving the characteristics of the latter,

he evidently refers solely to d'Orbigny's cretaceous VenericardicE, but how it was possible to associate with these
forms the first named ones and others described by Homes from the uppermost tertiary beds of the Vienna (or rather
Hungarian) basin, it is really difficult to understand, and this the more when, after the enumeration of the species, we,
find the following statement

:
" a genus which became extinct in the upper cretaceous period" ! Such and similar instances

clearly show what value we can attach to those new generic propositions which Mr. Conrad makes with the simple
object of supporting the (presently) antiquated idea, that certain genera only occur in certain formations, and that with
a new formation new forms of life are introduced. The daily experience of the geologist in the field and in the
museum shows that the generahsation of such single facts is untenable, though these facts may be under certain condi-
tions quite correct by themselves.
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The species referred to this genus are all from the upper tertiary, chiefly fresh-

water deposits of Eastern Europe and of Western Asia. I have already pointed out

the general characters which seem to justify the conclusion that the animals were
of a form similar to those of the next genus.

13. Didacna/Eichw., 1838, (Bull. Soc. imp. Mosc.,p. 166). Shell elongated,

laterally compressed, inequivalve, usually of thin structure, surface radiately

ribbed
; hinge with one or two cardinal elongated teeth in each valve, sometimes

becoming quite obsolete, lateral teeth none ; pallial line often sinuated posteriorly

;

type, Cardkim trigonoides, Pallas, a recent species from the Caspian sea.

I adopt here the name Bidacna^ as the general generic name, not only because
it was the first one proposed by Eichwald for this peculiar group of shells, but

because it seems to me to be the most appropriate one. In Didacna proper
the cardinal teeth are scarcely different from those of Lcevicm^dium, for in this

as in several other cardiinm the upper cardinal tooth of the right valve often

becomes nearly obsolete. In Eichwald' s Monodacna (1. cit., p. 267,) one tooth is

said to occur in each valve, but in reality the difference from Didacna is scarcely

perceptible. As usually, the right valve has one tooth particularly strongly deve-

loped, and in the left valve the posterior one is not distinctly separated from the

fulcrum. Again, in some forms the anterior cardinal tooth also becomes obsolete

or nearly so, but the pit for the laminar tooth of the right valve remains, and we
have then Adacna, Eichwald, fex parte), of which the author (1. cit., p, 169,) says,

'' cardo edentulus aut callus dentis loco, foveola adjecta laminaque post callum
elongata, ^c!' In some other forms of Adacna the cardinal teeth have become
perfectly obsolete ; however, even in such case young shells appear to have them indi-

cated. The transition of these forms, called Didacna, Monodacna, and Adacna, is

so gradual that it appears really very difficult to fix a limit between one and the

other, but if we retain the two last named ones as sub-genera, we must have a new
name for those forms which have a laminar cardinal tooth in the right and a simple

pit in the left valve. Good series of living species are necessary to settle this

question.

List of cretaceous species of Carditdje.

With regard to the cretaceous species of this sub-family I could only repeat what I have already

stated of several others. Thick shells, especially cast specimens, are objectionable to base specific

characters upon.

See Pictet and Campiche, Pal.- Suisse, 4^^ ger., 3"^^ partie, 1866, p. 265, &c.

1.—C Auhersonense is an Acanthocardium.

2-3.— C. Cottaldinum and VoUzii belong apparently to the sub-genus Peduncidus,

^ H. and A. Adams place Card. Australiense and donaciforme, wMch are said by Romer to be only varieties of

one and the same species, under Didacna. This is, as I already mentioned, a mistake. Card, donaciforme has lateral

teeth, is a solid apparently purely marine sheU, entirely of the Donax type, and does not, I think, belong at all to the
CARDliDm. The entire pallial line seems to be almost the only distinction from Serrtda and other allied sub-genera

of Bonax. The general character of the shell of the so-called C. donaciforme greatly recalls the fossil Tancredia, Lye,
(or Hettangia, Terq.). which I have described in the DONACIB.^, and it does not appear improbable that this fossil

genus is the prototype of the recent forms. Generically they appear to be hardly different.
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4-8.

—

C, suh'MUanumy peregrinum, impressum, Jaccardi, and Germani ; the first and last appear

to be referable to Lcevicardiumy the other three are Frotocardia,

9-10.— C, Gillieroni and Valdense are based upon cast specimens which do not show any trace

of radiating striae or ribs ; their form^ however^ better agrees with Lcevicardium than with Serripes,

11.

—

G, imhricatarium has the form of a Protocardium, but apparently no radiating strise on the

posterior declivity^ though this is distinctly separated from the rest of the shell by an interior

sulcus.

12.

—

C, inornatum may belong to Serripes, but if no lateral teeth exist d''Orbigny^s sub-

sequent determination as Unicardium would appear to be correct. I will mention the species again

in the family LvciNiDyE.

13.— G, sphceroideum is apparently a Lcevicardium, or like the next.

14.

—

G, Forhesij a Frotocardium,

15.— (7. Ihhetsoni is a Lcevicardium,

16.

—

G, Bellegardense, a Frotocardium,

17.

—

G. Benstedi, The original specimens should be examined; Forbes does not give a char-

acteristic of the species, but merely alludes to its small size and longitudinal (radiating) ribbin^-.

From this the species would appear to be an Acanthocardium,

18.

—

G, Dupinianum is a Serripes,

19-21.

—

G. Gonstantii^ Raulinianum, alpinum slyb species of Acantliocardiiim,

22-24.

—

G, Jiillanum, Marticense, Guerangeri belong to Frotocardium,

25.— G, Michelini may be a LcBvicardium,

26-33.

—

G, prohoscideiim, Garolinum, Gentianum, incequicostaium, Fendinense, Genomanense, Jiyperi-

cum, canaliculatum are species of Acanthocardium,

34-37.

—

G. Mailleanum, suh-ventricosum, Felagi, concentricum belong to Lcevicardium.

38.

—

G, Requienianum is to all appearance identical with Frotocardium Jiillanum, as stated by

Zittel, and others.

39-41.

—

G. productum, intercostatum, hlspinosum are Acantliocardla,

42.— C. Gordierianum is a Frotocardium,

43-47.

—

G, suh-guttiferum, Gorbierense, atacense, and perhaps also Toucasiamim and Faujasi are

Acanthocardia,

48.

—

G, coniacum is a Gerastoderma. v

49.

—

G. Bochehruni is based upon an insufficient cast.

50.— G, himarginatum is an Acanthocardium,

51.

—

G Raulini may be a Lcevicardium, but the description is not satisfactory.

52.

—

G, insculptum ; the figure of this species looks more like that of a Linearia (Tellinid.e)

than of any of the CARDllN^.

53.— G. radiatum seems to be a Gerastoderma,

54-57.— C. Villeneuvianum, Itierianum, and apparently also G. pisolithicum 2ivA Futempleanum

are Acanthocardia,

58.— G, corrugatum is a Frotocardium,

59-60.

—

G. Olisiponense and tiihuliferiim are Acanthocardia.

61-62.

—

G. semipapillatum and lineolatum ; the first is insufilciently known_, the second may be

an Acanthocardium (see Favre Descript. Moll, foss., Lemberg, 1869, p. 113).

63-64.

—

G. alutaceum and pustulosum are Acanthocardia,

65.

—

G. Ottoi is a Gerastoderma.

6(5.— (7. intermedium (? productum.) is an Acanthocardium,

67.— G. propinquum is a Gerastoderma,

3 F

Xy^ ^
1
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68-69.

—

C. fenestratum and granigerum apparently belong to Acantliocardium ; witli tlie first

Alth/s C. polonicmn is identical (see Favre Descript. Moll, foss.^ Lemberg; 1869; p. 114),

70-71.— C. Bechii and semipustitlosum belong to Acanthocardium,

72.

—

C, Beleyanum is a Bchizodesma (Mactridje^ vide p. 55).

73.

—

C. Margiiarti is an Acanthocardkim,

74.—C gibhosum does not appear to be different from C. JBechii ; there is no difference to be

observed in tbe ribbings and the slightly higher form does not seem to indicate more than an

ordinary variation.

75.

—

C, Noeggeratliii is a L(2vicardium, and the same is apparently the case with the two next

species.

76-77.

—

C. Gosaviense and Reussi,

78.

—

Protocardium Peiersi, Zittel.

79.—.a Bredai, Miiller, (Petref. Aach. Kreidef. Supplem., 1859, p. 12, pi. 7, ^g, 16); the

form is that of an Acantliocardium, but the sm^face, if natural as described, would indicate a

LcBvicardium,

80-81.—C Benedeni and pectiniformej Miiller, are mentioned by Bosquet in extract from

Staring^s Bodem v. Nederland, pt. ii, (Foss. fauna and flora v. Limburg) ; I am not acquainted

with these species.

Coquand (Mon. fitage Aptien de FEspagne, 1865, p. 117, &c., describes the following

seven new species :

—

82-84.— C. Janus, comes, and miles are Protocardia,

85-86.

—

C. Euryalus and hidorsat%im are either not well preserved forms of Acantliocardium , or

they belong to Lcevicardium.

87.

—

C, Ampkitritis is an insufficient cast, which may belong to a Lcevicardimn, but has more

the form of a CucuUcea.

88.

—

C. amcenum is to all appearance a Cerastoderma,

89.

—

C. Iceve, Gueranger, (Album paleont. de la Sarthe, 1867, pi. xx, figs. 4 and 6,) appears

to be a Lmvicardium,

From Eichwald (Leth. ross., livr. xi, 1867, p. 680, &c.,) the following species have to be

referred to, but the formations to which they belong do not appear to be satisfactorily determined.

90.

—

C, horeale is apparently a Cerastoderma, or the sub-genus Pectunculus,

9l-94i,--^G. aviis, armemciim, aralense, smd semigranulatum are probably Acanthocardia ; of the

two last named the formation is uncertain.

95-96.

—

C. petilum and verveceu,m are described by Loriol in Mat. p. L Pal. Suisse, 4"^® ser.,

1868, pp. ^6 and 28, from the Valangien beds ; the first belongs to Protocardium, i\\Q ^QGondihsi^

more the form of a Cicatrea (a sub-genus of Cyprina), than of any of the true cardtiNjE,

97-99.

—

C. crehri-ecJiinatum, Syriacum, and Herma7te7ise are described by Conrad from Palgestine;

they are based upon insufficient casts, and Fraas believes that they only indicate two species

(vide Wiirt. naturw. Jahreshefte, xxiii, 1867, p. 235, &c.).

100-101.

—

C. helium and ovulum are noticed also by Conrad in Lynches expedition to

Palsestine.

102-114.-—C Pauli, Didrugei, auressense, algirum, Platonis, regulare, sulciferum, triangidare,

Besvauxi, Vatto7ii, Mer^neti, Saportce, punicum, 2iie described by Coquand from the Province Con-

stantino (Geol. and Paleont. Prov. Const., 1862, p. 204, &c.), but as the species are chiefly based

upon cast specimens they are not of much value in point of comparison with other fossils ; the

genera Acantliocardium, LcBvicardium, and Protocardium are represented among them,

115.

—

C, denticidqtum from Sguth Africa is a typical Acantliocardium,



OF SOiJTHEEN INDIA. 215

116-142.—Meek mentions the following in his Check-list of invert, cretaceous fossils of North

America^ (Smiths. Misc. Coll.,, No. 177, 1864^, p. 12)^

—

C. ahruptunij Coloraclense, congestum, curtuin,

Mtfalense, hemicydum^ mediale, muUiradlatum, Ripleyense, speciosum, Tlppanum, ArJcansense, Brazoense,

Choctawense, filosum, mtdtutriatum, pertenue, rarmn^ scUiduniy suh-quadratiim, Texanum, Spillmani ;

the last eleven species belong* to Protocardium, the others to the sub-genus Acanthocardmm. Besides

these are noticed Pappidea elegantula, hella, (not Card, helium, Con.) ^protexta, rostrata, and sancti-

aahce ; the first four being" referred to the sub-g-enus LiopistJia, but I have already (p. 208) observed

that it appears doubtful whether these forms are correctly placed in the Cardiidje ; some other

externally closely allied species undoubtedly belong to Pholadomya, and the same may be the case

with these few species.

143-149.

—

C, Pemondiamim, Cooperii, Brewerii ; C, (Lcevicardium) linteum, annulatum, C. (Pro-

tocardium) Placerense and transluciduwi are recorded by Grabb from the cretaceous rocks of California

(Pal^ont. Calif., ii, p. 242).

150-152.

—

C. suhtentum, Protocardium gamhrinum, and Virginianum are from the so-called

lower eocene beds (see Conrad^s Check-list, &c., Smiths. Misc. Coll., No. 200, 1866, p. 6).

153-154.

—

C. Columhiamim, and acuticostatitm, d^Orb., (Pal. Am. Merid., pp. 82 and 120) ; the

last was first described from beds on Quirquina, said to be tertiary ; it has rather a recent aspect and

appears to belong to Cardium proper, but subsequently d''Orbigny (Prod, ii, p. 242,) referred the

species to Senon ien

155.

—

C. australinum, d^Orb., Prod, ii, p. 242, is also from Chili.

156-157.

—

C. pedernale and transversale from Texas are stated by Romer to be rather in-

sufficiently characterised from existing materials (Kreideb. von Texas und ihre org. Einschliisse,

Bonn, 1852, pp. 49 and 50) ; the former is a Protocardium,

158-159.

—

C. sahdosum and C. (Prot,) granuliferum are described from Mexico by Gabb, (Pal.

of Calif., ii, p. 267). For the first a new sub-genus, Granocardium, has been proposed, which

appears quite unnecessary, as already mentioned (p. 207).

160-161.—The Indian species are as follows:

—

C. incomptum, exidans, productum. belong to

Trachycardium ; C. (Acantliocardium) pullatum ; C, (Cerastoderma) pilatum; C. ( ? Pectunculus)

scrohicidatumy Protocardium hillanum, delicatulum, Pondicheriense, altum and hiseotum ; Fragum

prrdcurrens. Of this only G. productiirn and Protoc. liillanum are identical with European species.

Looking at this large list of species of cardiin^ from cretaceous rocks, we find that the

sub-generic forms Acanthocardium, PectnnculuSy and Trachycardium are the most common ; next

comes the peculiar more ancient type Protocardium, and then its close ally Lcevicardium ; of Cerasto-

derma there are no more than one-twentieth of the whole number ; of Serripes and Fragum only

one or two of each, while Cardium as restricted, Lunulicardium and Hemicardium are not at all

represented. As to geographical distribution the list shows that the above noted sub-genera are

found wherever cretaceous rocks have been met with, and thus the geographical distribution was

then much the same as it is now, of course with the exception of the present arctic regions.
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CAHDIUM, Linne 1758, (see p. 207).

1. Caedium [Tkaghycakdium] incomptum, Sowerhy, PI. XT, Eigs. 3-7.

1846. C. incomptum, Sow., apnd Forbes, Trans., Geol. Soc, London, vii, p. 145, pi. 15, fig. 16.

1850. idem, apud d'Orbigny, Prodrome, ii, p. 242.

TracJi, testa sub-qtiadrangulari, inflata, altiore quam longa^ suh-cequilaterali,

antice lente rottmdata, declivitate postica abrupta, applanata, ad marginem subrecta ;

superficie costis 25-30 radiantibus, distantioribus, acutis, confertim spinulose tuber-

milatis ornata ; margine interno crasse dentato ; cardine dentibus lateralibus cardi-

nalibus approximatis, omninis crassissimis instructo.

Height of shell : its length ... ... ... .,, i-ig

Thickness „ ; „ ... ... ... , ... 0'94

The shell of this species is sub-quadrangular in shape, like Acanthocardium,
but the hinge-line is short and the lateral teeth very close to the cardinal, as in

typical Trachycardium. The valves are strongly inflated, anteriorly gradually,

posteriorly somewhat abruptly, sloping and truncated. The surface is ornamented
with from 25-30 sharp prominent and spinous ribs, less spiny on the posterior

declivity ; the furrows are equally broad or, near the periphery, broader than the

ribs. Old specimens (figs. 3 and 4) have usually the ribs not so distinctly tuber-

culated as young ones, and sometimes they must have been greatly rolled before

being buried in the rock (see fig. 5).

Zittel identifies this species with Card, Otto% Geinitz, (Denkseh. Akad.,

Wien., xxiv, pt. ii, p. 144d), but the reason does not seem apparent, for the figure

given by Eorbes scarcely admits of any identification with a known species, and in

the description Eorbes only mentions, " (?os^i5 5^/5-5g^^6^mo5^5." I have compared
both the original specimens ; they are in a bad state of preservation, but clearly

belong to the present species.

Localities,—Neighbourhood of Anapaudy^ near Garudamungalum and Serda-

mungalum, in a brownish calcareous rock, evidently formed of the detritus of

coral reefs ; common.

Formation,—Trichinopoly group.

\{ 2. Oardium [Teachycahdium] exulans, Stoliczha, PI. XI, Eigs. 11-13.

Trach, testa parva, multo altiore quam longa^ sub-cequilaterali, antice lente

rotwidata postice late sub-truncata^ umbonibus angustis, prominulis, inciirvis in-

structa^ ab umbonibus ad marginem infero-posteriorem obtuse ang^data^ in superficie

costis 35-40 radiantibus, cequalibus obsolete granulosis, obtusis, sulcis angustissimis

separatis ornata; margine interno dentato; lunula haud distincta ; cardine den-

tibus lateralibus cardinalibus valde approximatis instructo.

Height of shell : its length ... ... ... ... 1*41

Thickness „ : „ ... ... ... ... 1-09

This species is readily distinguished by its remarkable great height as compared

with its length, and by the obtuse ridge running from the apex to the infero-
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posterior angle of the periphery ; the surface is ornamented by numerous (35-40)

closely set radiating ribs, which are only very slightly tuberculated ; in some

specimens they appear almost smooth. The short hinge-line characterizes this form

as a Tracliycardium.

When the surface of the shell is worn off the ribs sometimes become bifid,

but their abnormal state is readily traced.

io(?a?i^i^s.— South-east of Arrialoor and at Olapaudy; very common at the

former in a light coloured soft sandstone; the largest specimen measures about

40 m.m. in height.

Formation,—Arrialoor group.

\/ 3. Gaed. [Thachygaudiifm] productum, Sowerhj, PI. XI, Pigs. 15-16.

1832. C. productum, Sow., Trans., Geol. Soc, London, iii, p. 417, pi. 39, fio-. 15.

1865. idem apud Zittel, Denksch. Akad., Wien, xxiv, pt, 2, p. 140, pi. 5, fig. 4, cum synon.

Trach, testa crassa, valde inflata, suh-quadrangulari, altiore quam longa^

margine antico ac postico fere parallelism infero convexiusculo^ verticihus valde pro-

minentibus et incurvatis, Superficie costis radiantibus numerosis ad medium leviter

furcatis unilateraliter spinulose tubereulatis sulcis angustis disjunctis instructa; area

cardinali curvata, dentibus lateralibus ab cardinalibus moderate remotis^ omninis

crassis.

Height of shell : its length ... ... ... ... 1-25

Thickness „ : „ ... ... ... ... Q-gg

This species is so well known that it is unnecessary to add anything to the

above description. The statement, however, that not the ribs but the intervenino*

sulci are spinulose or tuberculated rests, I believe, upon a mistake. The fact seems

to me that the tubercles or spines are situated only on one side of the ribs, reaching

down to the base of the adjoining furrow, and pointing either towards the anterior

or the posterior end. When the surface of the shell is somewhat eroded the

tubercles very easily wear off on the ribs, but they remain preserved in the adjoining

farrows, thus giving the impression that they were originally and solely situated in

them. A perfectly similar case can be observed on the recent Card. [^Trachycardium']

elongatum, Sow.

The species occurs from the Cenomanien up to the Senonien beds, almost

throughout Europe, in Germany, Belgium, Prance, and throughout the Alpine

Gosau deposits ; it is one of the cosmopolitan species, like FrotocaTdittm hillanum.

Locality.--ILoiQimiQ, in a brownish calcareous sandstone; apparently rare.

'Formation.—Ootatoor group.

3 a
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s^' 4. Caedium [ACxiNTHOCAEDiUM] PL^LLATUM, StoUczka, PL XI, Pigs. 8-10.

AcantJi. testa parvula^ rotimdate quadrangulari^ valde inflata^ clausa^ fere

(Bquilaterali, antice ad marginem lente curvata^ postice sub-recta; superficie costulis

circiter 28-30 radiantibus^ cequidistantibus, acutiusculis, tubercuUs numerosis sub^

spinulosis notatis ornata ; area cardinali moderate curvata, dentibus regularibus

instmcta.

Height of sliell : its length ... ... ... ... 0'92

Thickness „ : „ ... ... ... ... l-00-0'95

This species has in general character a much greater resemblance to C. Ottoi^

Geinitz, than the last, but the former has the radiating ribs ornamented with

transverse thin lamellae, not with tubercles, as in 0. pullatum, and is also somewhat
less inflated than the present species. When the surface of the shell is a little

worn off, the ribs appear to be almost smooth (fig. 9), and then the form of the

shell becomes more rounded. The hinge^eeth are of moderate size and sharply-

pointed.

Localities.—Neighbourhood of Vylapaudy and Anapaudy, partially in a brown-
ish calcareous rock, partially in light coloured sandstone ; rather rare.

Formation,—Trichinopoly group.

y 5. Caedium [Cerastodeema] pilatum, Stoliczha, PL XIII, Pigs. 6-7.

Cerast. testa sub-orbiculata, moderate inflata, incequilaterali, tenui, postice late

rotundata; superficie costulis radiantibus numerosissimis^ latiuscuUs, sub-lcemgatis^

interdum squamulose granulatis sulcis angustissimis disjunctis ornata ; lunula Icevi-

nsGula, extus hand marginata; cardine dentibus cardinalibus parvis, lateralibus

lamellosis instructor

Height of shell : its length ... ... ... ... 0-95

Thickness „ : „ (approximately) ... ... ... 0'78

This is the only South Indian species which appears to belong to the sub-genus
Cerastoderma, though it is rather too much rounded, but it is distinctly consider-

ably shorter anteriorly than posteriorly. The surface is ornamented with very
numerous flattened radiating ribs, separated by grooves much narrower than the
ribs ;

these are in young specimens ornamented with fine lamellar tubercles, which
seem to become obsolete with age ; the lunula is smooth.

Locality,—Ninnyoor, in white soft limestone.

Formation.—Arrialoor group.
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y/ 6. Caedium [ ? Pectuncultjs] scrobiculatum, Stoliczha, ri. XI5 Pig. 14.

C, (? Feet,) testa parvula, rotundate quadrangulari^ suh-equilaterali antice diS'

tincter^ inflata, in utroque latere fere cequaliter convecca ; infra ac postice lentissime

curvata, sen sub-truncata, umhonibus prominuUs, latis, incurvis, superficie polita^

suh4cBvigata^ striis concentricis ac radiantibus minutissimis ac confertissimis^ vix cons-

picuis, notata.

Height of shell : its length ... ... ... ... I'OS

Thickness „ : „ ... ... ... (approximately) 077

This small species is characterized by its somewhat greater or equal height in

proportion to length, rather strong convexity,* and the polished surface, which to

the eye only appears to be minutely punctured. However, under the lens very fine

decussating striae can be observed, and w^hen the glazed surface of the shell is re-

moved the radiating lines become well visible. Though the few specimens examined

are small, they do not appear to belong to a particularly young shell, but to a

naturally small species. It is possible that the species is a Lcevicardium^ but more
specimens are required before that question can be satisfactorily answered.

Locality,—Garudamungalum, in bluish calcareous sandstone, with various small

species of shells ; rare.

Formation.—Trichinopoly group.

PEOTOOAEDIUM, Beyrich, 1847, (vide p. 209).

y 1. Protocaedium hillanum, Soicerby, PI. XII, Pigs. 8-10, and PL XIII,

Pigs. 1-3.

1813. Cardium hillanum, Sow., Min. Conch., i, p. 41.

1865. „ „ apud Zittel, Denksch. Acad., Wien, xxiv, pt. 2, p. 146,~cwm synon.

Trot, testa crassa^ sub-rotundata^ sub-cequilaterali^ umbonibus paulo promi-

nentibus^ obtusatis, incurvis, approximatis instructa, antice ac infra rotundata,

postice oblique truncata ; superficie costulis concentricis confertissimis approximatis

Icevigatis et in regione postica 12-18 costis radiantibus, distantioribus prope marginem

superiorem ohsoletis ornata ; futeris incrassatis ; impressionibus muscularibus pro-^

fundis ; sinu pallii postico parvo.

Height of shell : its length ... ,., .., varying from 0*80-0*94

Thickness „ : „ ... .., ... „ „ 0-61-0-77

There is, as already recorded by Prof. Porbes, no difference to be observed

between specimens from Europe and those from South India ; they agree in every

^ It ought to be about IJ m. m. more than shown in figure 14a; and in fig. ]4 the posterior margin should be

slightly more truncate.
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respect with each other, and whatever slight variations there are to be observed in

the coarseness of the concentric or radiating ribs they are common to both.

Localities.—Gamdamungalum^ Serdamnngalum, Alundanapooram, Anapaudy,
&c. ; very common; either in a bluish calcareous sandstone or more frequently

occurring in a brownish earthy limestone, sometimes passing into a conglome-
ratic rock.

Formation,—Trichinopoly group.

In Europe the species is found almost everywhere in Cenomanien, Turonien,

and Senonien deposits, particularly, however, in the middle series. It is also re-

corded by Prof. E. Komer from Texas, but the figure given of one of the specimens
would, I think, indicate a different species with the anterior (especially the lower)

edge shorter and the ribs more distant.

/

v' 2. Peotocahbium delicatulxjm, Stoliczha, PL XIII, Eig. 8.

Frot, testa tceniolata, suh-orUciilata, moderate convexa, postice suh-truncata,

nmhombus prominentibus^ lateraliter compressis ; superficie concentrice lente striata,

postice radiatim multi-costulata.

Height of shell : its length ..

.

... ... ... ... 1-02

Thickness „ : „ ... (approximately) ... 0-68

This species is closely allied to Trot, hillanum, but is decidedly higher, with
more prominent umbones, more numerous ribs on the posterior declivity and alto-

gether of a thinner structure.

iomfeVy.—Shutamungalum, in a light grey sandstone, apparently belonging
to the upper series of the cretaceous deposits.

Formation,—? Arrialoor group.

3. Peotocaedium Pondicheeiense, d'OrUgny, PL XII, Eigs. 4-7.

1847. Cardium Ponticeriense, d'Orb., Voyage Astrolabe, &c., Palseont., pi. 5, figs. 21-22.

Frot, testa sub-trigonata, moderate inflata, crassa, paulo altiore quam longa,

siib'cequilaterali, sub-recta; umbonibus valde prominentibus, lateraliter compressis,

inctirvis instructa, antice ac infra ad marginem lente rotundata, postice oblique trun-

cata, vix producta ; superficie costis concentricis crassis, rotundatis in declivitate

antica scEpissime sub-obsoletis notata ; declivitate postica costis 20-24 radiantihus paulo
prominulis confertim tecta, ad marginem interiorem denticulata, Cardo dentibus

crassis sicut in speciehus typicis instructus.

Height of shell : its length ... ... .... ... i-02

Thickness „ : „ ... .,, _^^ Q.gg

As to form this species is intermediate between Frot, hillanum and Frot,

altum, being more regularly triangular and less high than the latter; the concentric
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striation is obsolete or nearly so on the anterior declivity, and tLe ribs on the

posterior declivity are numerous, close together and rather indistinct; near the

thickened fulcra they are as usual quite obsolete.

The species has been first figured by d'Orbigny in the Paleontology of the

Voyage of the Astrolabe and Zelee, but subsequently (Prod, ii, p. 242,) the same

author considered it as identical with the next species, from which, however, the

distinctions become readily apparent by a comparison of the figures.

Localities.—Anapaudy, Alundanapooram, &c. ; not uncommon.

Formation.—Trichinopoly group.

s/ 4. Peotogaudium altum, Sowerhy, PL XII, Eigs. 1 and 3.

1846. Cardiujn alUim, Sow., apud Forbes, Trans., Greol. Soc, London, vii, p. 145, pi. 15, fig. 13

—

idem auctorum.

Frot, testa oMiqiie siib-trigonata^ crassa, altiore quam longa, moderate inflata,

lunula paulo excavata, antice et infra ad marginem rotundata^ postice sub-truncata^

margine postico superiori oblique descendenti, recto ; superjicie lamellose costulata^

costis in parte antica obsoletis interdumque lineis filiformibus radiantibus substitutis ;

costulis in declivitate postica sitis confertissimis, inferioribus magis distinctis quam
superioribus. Cardo dentibus crassis regularibus instructus.

Height of sMl : its length ... ... ... TIO - 1-20

Thickness „ : „ ... ... ... O'SO - 0*85

In this species the concentric lamellar ribs are about the middle of the shell,

obsolete on a larger area than in the last, and moreover they are sometimes replaced

by more or less distinct, but usually very fine undulating radiating striae. The lunula

is somewhat excavated, and the posterior hinge line particularly straight and

descending. The shell is, as already stated, more oblique and higher than the last

species, while the smaller extension of the posterior area readily separates it from

Frot. bisectum.

Locality.—Monglepaudy, Odium, Ootatoor ; not common.

Formation,—Ootatoor group.

v/ 5. Protocauditim bisectum, Forbes, PL XII, Eig. 2.

1846. Card, bisectum, Forh., Trans., Geol. Soc., London, vii, p. 144, pi. 17, fig. 9—idem auctorum.

Frot. testa multo altiore quam longa, valde inflata, moderate crassa, umbonibus

valde prominentibuSy incurvis, fere contiguis, angustis, antice lemter convexa, postice

truncata ; margine posterO'inferio?^ moderate producto, lunula paulo excavata

;

superjicie in dimidio antico concentrice subtiliter striata^ in postico radiatim

costellata.

HeigM of sliell : its length ... ... ... 1'40

TMckness „ : „ ... ... ... 1'13

The great height of the shell in proportion to its length, and the whole of the

posterior half of the surface being occupied by radiating ribs, readily distinguish

3 H
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this peculiar form from any other known. The concentric striae are very distinct,

especially on the strong convexity near the umbones ; they are less so in the middle,

but become again more strongly marked near the periphery. The radiating ribs

are numerous, close together, and also traceable on the internal surface of the

shell.

Locality,—Monglepaudy and Ootatoor, in a grey calcareous sandstone ; appa-

rently a rare shell.

Formation,—Ootatoor group.

ERAGUM, Bolten, 1798 (vide p. 210).

\/ 1. EiiAGUM PEJi^cuRiiENS, Stoliczka, PI. XI, Eigs. 1-2.

Frag, testa oblique suh-quadrangtilari^ suh-cordata, solida, umhonibus latiusciilis,

prominulis, valde incurvis, sub-medianis, antice angustatim rotundata^ infra lente

convexa^ postice rectiuscide ac oblique truncata ; in superficie costis 35-45 radi-

antibus sub-cBqualibus^ siUcis profundis angustissimis disjunctis, ornata ; costis anticis

ac lateralibus, seu medianis, in junioribus speciminibiis lamellose-, in adultis sub-

rotundate- tuberculosis, iis in declivitate postica sitis distantioribus et sub-lcevigatis

;

lumila angusta, IcBvigata ; futeris crassis, prominulis ; margine interno crasse

dentato ; cardine dentibus cardinalibus et lateralibus sicut in speciminibus typicis

instructo ; impressione palliali postice conspicue truncata seu lente sinuata.

Height of shell : its length ... ... ... 0*80

Thickness „ : . „ ... ... ... 0-70

This is a typical species of the sub-genus Fragum, which has scarcely been

known before from cretaceous rocks. The form is longer and less high than most
of the recent species, and the radiating ribs are hardly tuberculated at all on the

posteriar declivity ; the shell close belovv^^ the posterior muscular impression is

strongly thickened and the pallial line is truncated or slightly sinuated posteriorly

;

in every other respect it agrees wdth the type species of the above genus.

Locality,—In calcareous sandstone north of Odium and west of Anapaudy;

at the last named locality chiefly small specimens, but in very large numbers, occur.

They are extremely like a little species which lives at present very abundantly

on the coral reefs of the Nicobar islands, and apparently never grows to a large

size.

Formation.—Ootatoor group.
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V. Order,—CHAMACEA.

The families which are here included in a separate order under the above name
are fiye, the Verticoediid^, Tribagnibm, Gkamibm, GRAMosTumBM, and Sippuri-
TiD^, With the exception of the last, each has, at least, one living representative,

though the whole order appears to have had its greatest development during the
later times of the mesozoic period. Several important characters in the organisation

of the animals and of the shells make this order a very natural group of Pelecypoda.

The animals are distinguished by their thick, generally rounded form, with a
double edge to the mantle, the inner one of which is united, the outer free, thickened,

and often provided with, or produced into, different kinds of appendages or filaments.

The inner united mantle has one opening for a small, more or less rudimentary
foot, and two for the siphons, which are slightly, or not at all, produced, but always
separated and often with one or both of their orifices fringed. The thickened free

edges of the mantle secrete the usual manifold sharp ornamentation of the shells

which possess a reticulated structure, and are often traversed by various anastomos-

ing canals. The gills and labial palps are usually of small size ; in the former the
inner pair of gills is generally smaller than the outer, and sometimes nearly

obsolete.

The shells are solid, thick, generally inequivalve, the larger valve being usually

partially attached, and one or both are richly ornamented with lamellse or spines.

The hinge consists generally of few large teeth, the muscular impressions are often

on elevated ridges and of great size, the pallial impression entire (or ? sinuated in

HippuRiTiD^J ; the ligament external, sometimes obsolete ; an internal cartilage is

present in some families.

The Cramid^ which at present form the most extensive family of this order have
often been, more or less, closely associated with the Cardiidm, but there is actually

very little resemblance between them, except that the rich spiny ornamentation

is often common to both. The organisation of the animals with their united

mantle margins separates them widely from all the VHNJEBA CEA, and equally so

the structure of the outer layer of the shells. It is indeed very difficult to assign

to the present order a natural place in a systematic arrangement of the Pelecy-

poda. The animals appear to combine the characters of the MYAOJEA and
VENEBACEA, possessing the united mantle and small foot of the former, and the

short separated siphons of the latter. But as the former character seems to me
to be the more important one upon which our system should be based, I think

the relation to the first family is greater than to the second.

The shells of the other families are by the small number and the arrangement

of the hinge-teeth, by the frequent occurrence of an internal cartilage, and the

occasional internal pearly structure also in favor of this classification ; and thus,

properly speaking, the OSAMA CEA could be considered as abnormal forms of the

3IYA CEA, especially recalling some of the large Corbulce and allied genera. Were
it not apparently very unnatural to break up the series of connecting links

3i
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between the Soljenid^ and the TULLINAGBA and from these again to the
VUNEBACIjA, I should have certainly classed the present order immediately
after the MYA CJEA ; but considering our present materials, I prefer to look upon
the former named three orders rather as belonging to one series of shells, and provi-

sionally to separate the CSAMACUA from them. However, it cannot be doubted,
I think, that the relations pointed out are to a great extent correct, and when parti-

cularly the very numerous fossil MYA CUA and also the CSAMA CJEA have been
better studied, the classification of the one next to the other will most likely be
found the most natural one.

Pictet and Campiche, in their recent classification of the cretaceous Pelecy-

poda of Sainte- Croix (Pal. Suisse, 5^^ ser., 4^' partie, 1868), propose a distinct order

for the GSAMACEA under the name of " Pleuroconques JDimyaires'' as equivalent

to their two other orders, '' Acephales orthoconques'' and ''A, monomyaires'' I con-

fess, I do not see either in the organization of the animals or shells anything to

support this grand division.

All the recent CSAMA CJEA are littoral, living attached to rocks, or on coral-

reefs; the fossil HippuRiTiDJE often formed extensive banks similar to those of

oysters ; they belong with few exceptions to the fauna of tropical seas, and are all

purely marine inhabitants. The total number of known recent species is about 75 ;

in the tertiary period it is considerably smaller, but in the cretaceous period it is

more than double, very rapidly decreasing again in the Jurassic period.

XYIII. Family— VFB TICOBDIID^.

Shells equivalve, or nearly so, of small size,, inflated, with the beaks incurved,

closed all round, more or less solid, pearly inside ; hinge with few cardinal teeth

more or less obsolete, ligament sub-internal or internal ; two muscular impressions,

pallial line simple. The three genera which I propose to include in the present

family under the above mentioned characteristic are Fecchiolia, Verticordia, and
Allopagus, the last being proposed for the species Mippagus Leanus of Deshayes,
as it does not belong to Lea's genus, which I shall point out further on.

Of these three genera we have only lately* become acquainted with the

animal of Verticordia^ the other two genera being as yet known only in the fossil

state.

The animal of V. Japonica, A. Ad., has the mantle margins united, with a
small anterior opening for the protrusion of the foot, which is small, triangular,

compressed, and a posterior roundish, fringed opening in which are enclosed two
separated but very short siphons ; labial palps small.

Mr. Adams justly observes that Verticordia has no relation to Trigonia with
regard to the organisation of the animal, and that it is more closely allied to

Glossus f=IsoGardiaJ, Considering the form of the siphons in Verticordia and the

general character in the form of the shell, this classification would certainly appear

* Ann. Mag. Nat. Hist., 1862, vol. ix, p. 224.
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more correct than the one adopted by H. and A. Adams, Chenn, or Deshayes,
but looking at the other peculiarities pointed out previously as regards the united
mantle margins, short foot, small labial palps, &c., and again the relations of the
shells to those of the Cramibm, the distinct grouping in the order CIIAMA CEA
appears to me to be best in accordance with our present knowledge of these shells.

The characters of the three genera are briefly as follows :

—

1. Verticordia, S. Wood, 1844. Shell sub^orbicular, equivalye, of small
size, moderately thickened, more or less inflated, with pointed incurved beaks,
surface with radiating ribs, sometimes besides ornamented with granules, covered
with a brown epidermis ; hinge with one small cardinal tooth in each valve below
the beaks, somewhat prolonged internally along the inner lunular edge, and in one
or the other valve this inner rim is occasionally interrupted so as to represent one
strictly cardinal and one sub-lunular tooth; the posterior edge of the shell

is generally occupied by a raised rim internally, which supports the internal linear

ligament. The type of the genus is V. ornata, d'Orb., and besides this four
other recent and four (tertiary) fossil species have been described, (vide Journ. de
ConchylioL, 1862, vol. x, p. 380).

2. FeccMolia, Menegh., 1861, (vide Homes' foss. Moll, des tert. Beckens
von Wien, vol. ii, p. 168). Shell sub-orbicular, equivalve, strongly ventricose, with
the beaks incurved and distant from each other, surface radiately sulcated and
ribbed

;
hinge in the right valve with a strong cardinal tooth below the umbo, a

corresponding indentation in the left valve ; ligament apparently linear, situated
along the upper posterior margin.

The tooth of the right valve is supposed to have supported an internal carti-

lage, but there is no certain proof of this ; it in form greatly resembles that of a
Chama. On the whole, the character of the shell is that of a large solid Verticordia,

except that the left valve has no trace of a special tooth, and the posterior rim
for the support of the ligament is almost obsolete, but indicated by a groove in

the margin of the left valve. Only a single miocene species, P. argentea, is as

yet known.

3. Allopagus, Stoliczka, 1870. fBippagus, apud Deshayes, non Lea,
Descript. des foss. du bas. de Paris, 2nd ed., vol. i, p. 809). Shell ovate, thin,

very inequilateral, moderately tumid, with small approximate beaks; surface

smooth with simple stride of increase ; right valve with one tooth in front of the
umbo, left with a similar tooth below the umbo ; ligament sub-internal, posterior.

The type of this genus is Sippagus Leanus, Deshayes, 1. cit., p. 810, pL 51,

figs. 1-3. The species differs by the hinge and the structure of its shell from
Sippagus, --

'Lea.' s original figure of J2". isocardioides being apparently quite
correct,- the latter genus belonging to all appearance close to Mysia in the
Unqulinidm, Deshayes' species is externally very like a Mytilimeria, but this

again accords in the character of its hinge with true Sippagus,

No cretaceous species of any of the Verticorbiii)^ have as yet been found,

nor are there any distinct indications of their occurrence in older deposits.
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XIX. Family,—TBIDA CNID^,
The animals are characterized by an entirely closed mantle with thickened

margins, the external fringes of which are free, the two siphonal openings are

separated and situated on the lower side, usually with the margins fringed, the pedal
opening is in front of the beaks corresponding to a more or less distinct opening of

the shell ; the foot is small and cylindrical ; mouth with long narrow lips, at the

end of each of which there is a pair of pointed labial palps; gills two on each side.

The shells are usually equivalve, free, often enclosed in growing coral, solid,

sub-triangular, rather elongated, tumid, rarely smooth, mostly on the surface strongly

radiately ribbed and concentrically lamellar or striated; the beaks are incurved

and close together; the lunula is more or less opened and flattened, ligament
linear situated along the posterior margin of the shell ; the hinge consists of a few
teeth situated along the hinder margin ; muscular impression single, situated near
the middle of the inferior margin, pallial line entire.

The three genera included in the present family are

—

1. Eurydesma, Morris, 1845, (Strzelecki, New South Wales, &c., p. 275, and
Dana in Geol. of Expl. Exped., p. 699). Shell oval or roundly cordate, rather

thin, but very much thickened near the beaks, concentrically striated or nearly

smooth ; beaks strongly incurved with a sort of an excavated and gaping lunette

in front ; ligament large, occupying the greater part of the posterior, more or less

straight hinge area, which is broad and extends below the beaks so as to make the

ligament almost internal, one large, sub-conical cardinal tooth in the right valve

somewhat curved upwards and corresponding to a pit in the left ; several small
muscular impressions near the hinge, but no other larger ones perceptible, neither
has the pallial impression been as yet traced out; type, K cordata, Sow. sp., from
the New South Wales palaeozoic rocks.

Morris suggests that this very remarkable shell should be placed nediV Avicula,
but the general form, the excavated and gaping lunula, the strong development
of the ligament below the beak, and the presence of a strong cardinal tooth in the
right valve all tend towards a relation of the genus to Tridacna and Sippopus,
from which it diflPers by the want of external ornamentation. The relations to

Sippopus have been already alluded to by Dana.
2. Tridacna, daCosta, 1776,* (Elements of Conch., pp. 274 and 298, pi. vii,

figs. 4-5). Pedal opening of the shell wide, hinge in the right valve with one
short cardinal tooth posterior to the beak and two remote lateral, in the left valve with
two small cardinal and one prominent lamelliform posterior lateral tooth ; ligament
below the beaks thickened, and often lodged in a special spoon-shaped excavation.

DaCosta, I find, was the first to use the name Tridacna for our shells in a

strictly generic sense, giving an excellent figure of what appears to be T Cumingii

or compressa,

^ Klein used for some species of THc?«ma the generic name ChamcBtracJicea, and it is believed that his figure

represents a Tridacna; but as the figure as well as his characteristics are rather vague, the name has not come into

use at all, and it seems of no advantage to introduce it now.
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3. Sippopus, Meusch., 1787.* Shell quite similar to Tridacna, but the

surface is more tubercular, and the pedal opening is only indicated by a number
of small serrations of the margin.

H, and A. Adams state that the hinge is composed of "two compressed,

unequal, primary teeth in each yalve." There is, however, strictly speaking, no

diflference in the hinge of Sippopus and Tridacna, In the former we have in the

right yalve a rather long lamelliform cardinal tooth, the hinder part of which

continues as a raised inner edge of the hinge-margin and is sometimes broken up

into two or three lamellae ; besides this long cardinal tooth there are two posterior

but rather indistinct lateral teeth ; in the left valve the hinge-teeth are also very

similar to those of Tridacna, except that the furrow separating the two cardinal

teeth is continued posteriorly, and passes directly in the groove which bounds the

posterior lateral tooth below.

With the exception of the peculiar palaeozoic JEurydesma we do not know any
fossil species of the Tribacnibm, Looking at the few recent forms, the character

of the animals with their united siphons and the solid shells with the peculiar

single cardinal tooth, fitting into a groove of the other valve, certainly indicate a

relation to the Cramidm. The position of the median large muscular impression

in the two recent genera is quite peculiar, but I think that the two smaller impres-

sions below the anterior and posterior terminations of the hinge-area are to be

more correctly identified with the two muscular scars of other Pelecypoda, thouo'h

that opinion has been contradicted by several conchologists. There can be, how-
ever, no doubt that they serve for the attachment of similar muscles as in other

Pelecypoda.

XX. Family,—CHAMID^,

The animals of the recent Cramidm have the inner mantle margins united,

the outer thickened, fringed and separated in their entire length ; there is a small

opening in front for the protrusion of a rather short, cylindrical, and usually

angularly bent foot, and another opening behind for the two siphons which are

separated, with fringed orifices, but very short ; the labial palps are small, nearly

quadrangular and obliquely truncated ; one pair of gills on each side, unequal,

narrow, the outer half posteriorly prolonged and united.

The shells are very solid, free, or with one valve partially attached to other
shells, rocks, or corals; the beaks spiral and more or less marginal, muscular
impressions two, large, pallial sinus entire ; hinge usually with one blunt cardinal

tooth in one valve, fitting between two more or less unequal teeth of the other
valve ; sometimes there is besides a small posterior lateral tooth present ; ligament
external, linear, generally situated in a groove running from the beaks to the hinge,

=* Meuschen must be quoted as the authority of the genus, for as all the other forms (but S. equinus), noticed

by Meuschen under the above name, have been placed by Lamarck in dijQPerent genera, it must be understood that

he reserved the name for that single species. DaCosta already figures it as distinct from Tridacna, but calls it a

peculiar CocMe.

3k
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a portion of the ligament is often internal ; the presence of a cartilage seems in

some forms to be also indicated.

The solidity of the shells, spiral beaks, large mnscular impressions, and the
presence of one or two very strong cardinal hinge-teeth are the prominent charac-

teristics of this family. Considering these, I think the family must receiye a
larger extension, than is usually giyen to it in conchological works. BiGerocardkim
Lycodus and Diceras should certainly be classed together with the ChamcB. The
first is a triassic form, the second probably liasic, the third Jurassic and cretaceous.

In this last formation several other new forms appear, which in all the principal

characters agree with Chamce, as was some years ago pointed out by S. P. Wood-
ward (Man. of Moll., 2nd ed., p. 37), whose classification I will in the main
follow. The genera to which I allude are Monopleura, Bequienia, Caprina, Capri'

nula, &c., &c., some of which are said to possess also an internal ligament, and if

this be really the case those forms will have to be placed in the family Ckamostrjeibm,
the relation of which to the present family will be pointed out further on. The
HippuRiTiDjE (as restricted) will also form a distinct family from the present one,

in which I will include all the forms with one valve spiral and the other more or

less flattened and with concentric striae of growth.

The shells of the recent and fossil Ohamce consist, as noted by Woodward,
H. and A. ildams, and others, of three distinct layers; 1^^, the outer, which is

secreted by the external, free, and thickened portions of the mantle; it has a

tubular structure and is deposited in separate layers, both these circumstances pro-

ducing a peculiar reticulated appearance, so well known and formerly believed to

be entirely peculiar to the shells of Hippurites. In the ChamcB the tubular struc-

ture is well seen in semi-decomposed shells, but the reticulated structure is very
fine and in recent shells only traceable on a microscopical section. All the external

ornamentation, with the spines, lamellae, &c., and in fact the greater part of the

thickness of the shell, is exactly as in Hippurites, I shall speak of this outer layer

as the reticulated one.

"Ind.—The middle layer is semi-transparent, opaque, of a silky appearance, and
consists of vertical, prismatic cells. It varies in thickness in different species,

and is sometimes very thin ; it is only secreted within the extent of the pallia!

impression. I will call this the prismatiG layer.

Zrd.—The innermost is the thinnest layer, of a pearly or glassy appearance,

milky or semi-transparent, and rather homogenous ; this is the glassy layer ; it

appears to become obsolete or is not preserved in most fossil species.

In some tertiary species, as, for instance, Gh, gryphina, Lam., these layers can

very well be traced. In a comparison of the recent ChamcB with the fossil

CaprotincB and ILippiirites the distinctions of these three layers will be of very

great importance, as I shall notice further on.

The recent Chamce chiefly include tropical forms ; they are, strictly speaking,

littoral shells, living attached to corals and rocks, and many of them are out of

water during low tides. Eeeve describes 55 species in his Monograph, and but
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few have been made known since. I am acquainted with at least two new species,

one from the Andamans and the other from Singapore, but very likely several

others will be found in our seas.

The genera arrange themselves according to their geological age as follows :

—

1. Dlcerocardium, Stopp., 1865, (Pal. Lomb., 3™' ser.. Appendix p. 248).

Shell, as far as known, equivalve, with strongly prominent and spirally twisted

and carinated beaks without any perceptible place of attachment, solid and usually

of large size; a free projecting lamina extends from the beaks to the hinge, which

is provided in the left valve with a strong cardinal tooth corresponding to a

pit in the right valve, and besides this there are two elongated laminar teeth in

each valve adjoining or superseding the former; ligament external, situated in

a groove along the upper and part of the posterior edge ; the shell consists of an
outer lamellated and inner fibrous layer; type, D. Jani, Stopp.

This genus is as yet only known from a few species represented in the so-

called Infra-lias or upper triassic beds of the southern declivities of the Alps.

I have described from the same geological horizon in the Himalayas a new species,

jD, Simalayense, (Mem. Geol. Survey of India, vol. v, p. 63).

2. Diceras, Lamck., 1804. Shell sub-equivalve, solid, with strong prominent,

spirally incurved umbones, one of which is sometimes attached ; a more or less

distinct internal ridge runs internally from the umbones near the posterior margin

of the shell and bounds the posterior muscular impression in front; left valve

with a strong sub-anterior blunt cardinal tooth fitting into a fosset of the right

valve which has posteriorly a very strong broad cardinal tooth ; besides that there

is in each valve a small posterior lateral tooth adjoining the muscular impression;

this last is elongated, the anterior one more transversally (or longitudinally) oval

;

pallial line entire ; ligament external, situated in a slight groove beginning at the

umbones and extending along the posterior margin as far as the lateral tooth ; it

is supported by strongly thickened fulcra. Type, Diceras arietinmn, Lam.
The species are not numerous in the upper Jurassic and become rather

rare already in the cretaceous deposits, but there appears to be a considerable diflS.-

culty in distinguishing from them some of the species belonging to the next allied

genera, particularly when the fossil forms are not well preserved.

3. Requienia, Matheron, 1842, (Cat. Meth, et Descript. des corps org. foss. du

Dept. des B. du Rhone, &c., p. 102). Shell inequivalve, lower valve large, spiral,

contorted and adherent, upper valve smaller, more or less flattened, but always with

a spiral beak ; an internal posterior rib is usually seen in the lower valve from the

umbo extending to the postero-inferior margin and bounding near it the posterior

muscular impression ; the hinge consists in the lower valve of a more or less pro-

minent marginal, lamelliform tooth, fitting into a cavity of the smaller valve which

has one tooth on either side (above and below) of it ; there is besides a posterior small

lateral tooth in each valve present ;
pallial line entire ; ligament external, situated in

an umbonal groove of the lower valve and extending to the hinge, and then along its

postero-superior margin. Type, B. ammonia, Goldf. The hinge of this genus most
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resembles Monopleura, differing from it by the superposition of the teeth in the

upper yalve, but the form of the shell is intermediate between Diceras and Chama.

The structure of the shell is the same as in the former, the reticulated (outer) layer

being laminar, the prismatic (one or two) which is somewhat thinner usually

changed into crystalline limestone. The species of Eeqidenia are as yet known only

from cretaceous strata.

4. Monopleura, Math., 1842, (ibidem, p. 105). Shell inequivalve ; lower valve

larger, sub-spiral, sometimes conical, with the termination attached^ upper valve

smaller, more or less depressed, sometimes almost flattened like- an operculum, but

always with a marginal sub-spiral beak ; lower valve usually with two internal more
or less prominent ribs, one median, the other sab-posterior; hinge of the lower

valve consisting of a single sigmoid elongated tooth, and two shorter teeth in the

upper or flatter valve ; these teeth are anterior and posterior, not upper and lower as

in Requienia ; sometimes there is a small posterior approximate lateral tooth pre-

sent in either valve ; muscular impressions two, elongated, pallial line entire ; liga-

ment external situated in an umbonal groove in the lower valve and extending to

the hinge, where it is attached to the inner side of a slightly projecting hinge

margin of the smaller valve. Type, M. Valangiensis, Pict. and Camp.
In form and sometimes also in ornamentation the MonopleurcB greatly resem-

ble BeqiiienicB, but the hinge line is thicker, and the teeth in the upper valve are

placed one behind the other, while in Requienia they are one above the other, the

result being apparently obtained by the valves being considerably more spirally

twisted. Only cretaceous species of Monopleura are as yet known.
5. Lycodus, Schafhgeutl, 1863, (Siid-Bayerns, Leth. geog., p. 375). Shell in-

equivalve, oblong, moderately tumid, with large incurved and rather approached
beaks, of solid structure, and concentrically costated on the surface. In the place
of the hinge there seems to be in the left valve a large hinge-plate, the anterior

portion of which is partially elevated and prolonged into a transverse tooth, and
the posterior depressed, probably for the reception of the tooth of the other valve.

Prom the posterior part a rib runs internally up to the umbones, and there is also a
posterior elongated tooth present almost parallel to the margin of the shell.

One species, L. cor, is figured and described from an Alpine limestone bed of
the Watzmann ; the formation is not stated in detail, but it is probably lower secon-
dary. It is difficult to form a correct idea of this fossil, as the hinge is as yet far

from sufficiently known, but it seems to indicate a new form of the Chamidm,
allied to Chama in external appearance, and to Caprina in the hinge. Single valves
have a considerable resemblance to those of JPachyrisma, " *

6. Chama, Linn., 1758. Shell inequivalve, attached by- one or the other

valve, the free valve being, as a rule, the smaller one; surface usually richly

ornamented with lamellae and spines ; hinge of the attached valve consisting of

a deep curved furrow bounded above by a small ridge and below by a strong tooth,

free valve with a single large corrugated sometimes flexuous cardinal tooth ; a small
posterior lateral tooth is usually present, situated close to the cardinal ; muscular
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impressions large, elongated, pallial line entire, somewhat truncate posterior; liga-

naent situated in a deep groove of the attached valve along the supero-posterioi-

margin, supported by a more or less thickened fulcrum and in the free valve attached

internally to the somewhat projecting margin. Type, Ch. frondosa, Brod.
The sub-generic distinctness of Arcinella appears to be unsupported in the

structure of recent and fossil Chamce. The single cardinal tooth in the free valve

readily distinguished Chama from Ilonoplem^a, We have no distinct account of any
species of true Chama occurring in the Jurassic period, and even in the cretaceous,

there are only few species known with sufficient certainty, others more resemble

in form Biceixts and Bequienia, In tertiary deposits several typical forms occur.

7. Caprina, d'Orb., 1823, (FlagioptycJms, Math., 1842; vide Pal. Eranc.

cret , vol. iv, p. 179; Zittel in Denksch. Akad. Wien, 1866, vol. xxv, pt. ii, p. 152).

Shell inequivalve, both valves with distinctly twisted, sub-spiral beaks, the lower

and generally larger valve is always attached when young, in full grown specimens
the place of attachment sometimes becomes more or less obsolete ; the hin^e of

the attached valve consists of a more or less projecting and elongated sigmoid
cardinal tooth with a large pit in front of it and a small marginal one behind, in

which the corresponding two teeth of the free valve fit in ; the anterior muscular
impressions are on more or less elevated and rough prominences, the posterior

are larger, on a shallow excavated plate; pallial line simple; ligament external,

situated in a groove running in each valve from the beaks to the hino-e-maro^in

and extending here along its edge.

The shell consists at least of two distinct layers, the outer chiefly striated, being

very thick and often very porous, the inner (pyramidal) is more solid, and in large

specimens forms the interior laminae between the chambers of the attached valve.

The free valve is said to be covered with an outermost, thin brown layer ; this is pro-

bably the thickened epidermis which is thrown off in the lower valve on account of

the usual more lamellar structure. It does not appear to be a special layer, but the

outer surface of the striated one is only more solidified. There are also internally

some ribs occasionally present, and these are very variable ; sometimes there is only

one posterior, in other specimens an additional median one appears.

Type, Cap, Anguillofii, d'Orb. Only few species of Caprina are known from
cretaceous rocks.

Woodward (Manual, p. 450,) states that there is an internal cartilage present,

but there do not seem to be anywhere internally special grooves for it, and he
probably only alludes to the extension of the ligament along the inner edge of

the hinge line ; for in most of the recent Chamce the ligament is also to a certain

extent internal. The characters of the genus were ably described by Zittel in

Denksch. Akad. Wien, vol. xxv, pt. 2, p. 152, &c.

8. Caprotina, d'Orb., 1842, (Pal. fran9. terr. cret., iv, p. 236). Shell inequi-

valve, the attached valve is the larger, often radiately striated, while the upper is less

distinctly so or not at all ; the latter is usually moderately convex with a marginal
spiral beak; hinge in the lower valve with a median cardinal tooth and a pit on

3 L
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either side into which the two cardinal teeth of the upper valve fit ; one or more

ridges are usually seen in the interior of the valves extending from the umhones
to near the periphery ; muscular impressions on more or less projecting rugose

ridges, generally at the base connected with the hinge-teeth ;
pallial line simple

;

ligament situated in a narrow groove extending from the umbo of the lower valve

to the hinge ; in the upper valve this groove is less distinct and appears to be some-

tiDies obsolete. Woodward states that the uneven ridges on either side of the liga-

mental groove support an internal cartilage. This may be the case, and certainly

when looking on a cast, as that of C. quadripartita, it appears to be very probable,

but if we judge from analogy, these rough or ribbed parts appear to be the same

Avhich in SplK^rulites and RadioUtes are said to support the retractile muscles of

the valves. Should, however. Woodward's explanation prove to be correct, this and

the few following genera will have probably to be associated with the Chamostr:eii)^^,

as already noticed. But I am not sure whether all these fossil genera are really

sufficiently distinct. Good materials may necessitate considerable reductions in

their number.

The hinge of Caprotina is almost quite the same as that of Monopleava, with

the only exception that the muLScular impressions are on strongly raised prommences
and the hinge-teeth themselves much stronger in the former genus. Pictet and
Campiche in their last reviews of this family have restricted the name Caprotina

to a few species only, namely, such forms as have the lower valve slightly spiral,

with a broad place of attachment, the upper valve somewhat convex and with

a marginal pointed and sub-spiral umbo, and no sulci on the external surface

of the shell. As compared with Gaprina, the present genus only differs from it

by the more equal form of the two cardinal teeth in the free valve.

9. Diplidia, Math., 1842, (Cat. Meth., &c., p. 111). Shell inequivalve, solid,

concentrically lamellated and finely radiately striated ; attached valve conical, elon-

gated with a single longitudinal furrow on one side ; free valve slightly convex, with
an eccentric, sub-marginal, pointed umbo and a groove from it runnino- to the

margin and corresponding with that of the other valve; hinge not known ; type,

D. unis'ulcala, Math., from upper cretaceous beds at Martiques. Pictet and Cam-
piche (Pal. Suisse, 5^^^^ ser., 4^^^ part., p. 34,) suggest that until there is something
more definite known of Matheron's type species of DipUdla, the genus should

be retained as characterized by its author. D'Orbigny placed it in Gaprotina,

but had not seen a specimen of the species. There can be no doubt that the peculiar

conical and obtusely pointed lower valve off'ers some distinction from Gaprotlna, and
entirely resembles that of a Sph(jeralites. But from this the genus again difi'ers by the

form of the free valve. The want of any external dorsal sulci separate it from Mo7io^

pleura, and thus it seems best to retain provisionally the genus as originally defined.

Tlie same applies to the two next genera, both of which are as yet little known,
and have been referred by Woodward, on the suggestion of Sharpe, to a single

genus ;
but it appears preferable to keep them provisionally distinct. Both have

most likely to be referred to the Gramostreibj^., especially if the so-called liganiental
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furro\Y sliould prove that it has no connexion with the ligament, but is caused by

the hinge-rib.

10. Caprinula, d'Orbigny, 1847, (Pal. franc, terr. cret., iv, p. 187). Shell

inequivalve, both valves large, cellular, with internal tubuli; lower or left valve

larger, elongated, sub-spiral, with a longitudinal ligamental furrow, at the base of

which where it enters the margin of the shell there exist a number of rather larger

pits into w4iich the ligament apparently extends, producing an internal cartilage; in

front of these so-called cartilage-pits there is a strong cardinal tooth extending down

the interior wall of the valve, and there are said to be two cardinal teeth in the

free, upper valve, which is smaller and distinctly spiral with an incurved beak.

Type, C. Boissyi, d'Orb.

11. Caprinella, d'Orb., 1847, (1. cit., p. 189). Shell inequivalve, attached

valve larger, involute, spiral with a ligamental furrow on the convex side, and appa-

rently with numerous cartilage-pits internally, the convex side of the shell being very

thick and fibrous, internal part chambered ; free valve smaller, sub-conic, elevated,

vvith an eccentric pointed slightly twisted umbo. Type, C. triangtdaris^ Desm.

List of ceetaceous species.

These bave lately been catalogued by Pictet and Campiche in Pal. Suisse 5"^® ser., 4"^^ part.,

1868, p. 4 et seq., where the respective references to the various species will be found; I shall

liave to add but few which have not been included in that list.

1=

—

Diceras Germain and Lorioli, Pict. and Camp.
3.

—

D. gaultimmi, Pict. and Uoux, is, on account of the inequality of the valves, more probably

a Chama, as Pictet and Campiche also suggest.

3.

—

Diceras arietinajdi'Ay all., (non Deluc), from cretaceous rocks, is supposed to be a Caprhia.

4.

—

D. Favri, Sharpe, is most likely a Requieuia, but distinct from R. Lonsdalii.

( Diceras guttata, Sharpe apud Gabb, is DiancJwra? guttata, Sharpe, and does not belong

to the present family).

5.

—

Requienia Jaccardi and eurystoma, Pict. and Camp.
6-10.

—

R. Lonsdalii, ^Qv^.,^-^., ammonia, (^o\^i., sp., grypJioides, Math., lamello&a, d'Orb.
Grasiana, Mortillet.

11-22.

—

R. rugosa, navis, Delarueana, ornata, Icevigata, Carentonensis, carinata, Toucasiana,

Archiaciayia, sutj-aqualis, Michelini, and Marticensis, are described by d'Orbigny.
Vd.~-Req. Cijplyana, Ryck., is quoted by Bosquet from the upper cretaceous beds of Bergen

(vide Staring^'s Bodem van Nederland, ii deel).

24.—^^^. Lithuana, Eichw., (Leth ross., livr. x, p. 362,) was originally described as Acardo

;

it differs from both, Requienia and Caprotina, by its short straight beaks, and very likely does not
belong to this family.

25. Req, texana, Bomer. Meek retains this species in Caprotina, originally described by
Bomer under that generic name, but it appears more likely to be a Requienia.

U-^'^.—IIonopleura corniculum., Valangiensis, and Valdensis, Pict. and Camp.
99.36._if. varians, Math., Michailensis, Pict. and Camp., deprcssa, Math., trilohata,^' 0,\,,

sp., imbricata, sulcata and Marticensis, Math., Plauensis, Geinitz, sp.

37.—if. texana, Bomer, has been transferred by Gabb to Caprotina, as Cap, Romeri, and by
Pictet and Campiche to Req:uienia. The species could belong to either of the genera, but viewing
it externally it does not appear to differ in the least from Chamosirea,
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38.

—

M. suUriquetra, Ptomer, from Texas may, as far as the fragmenfaiy valve figured by
Boomer is concerned, belong" to either Monopleura or Reqiiiema^ but until more is known of the

species Homer's original determination may best be retained.

39-43.— Chama triedra and graciliconiis, Pict. and Camp., Ch. cretacea, cornuco2:)ice, and
angulosa, d'Orb.

A^i^-^^.—CJi. sponcl^loldes,^2iy\Q, costaia and semi-jAava, Romer, Moritzi, Stromb., supra^

cretacea, d'Orb.

49.— Cli. suh-orhiculata, d'Orb., is a doubtful species.

50.— C7^. 7¥^'?2^^m was described by Hagenow as Exogyra, and is doubtfully placed in this

genus by Bosquet, though it probably belongs to it.

51-52.

—

Ch, Raueri and detrita are described from the Gosau by Zittel (Denksch. Akad., Wien,
vol. xxiv, pt. ii, p. 147). ^

h^-h^.— Caprina adversa and Aquillcmi, d'Orb. Zittel (Denksch. Akad., Wien, xxv, pt. ii,

p. 154,) unites, I thmk very properly, d'Orbigny's C. Coquandiana and Keuss's C. exogyra with
C. Aquilloni.

55.

—

C. lawinea, Gein.

Caprina ? rotundata, Schafhseutl, (Bayerns Leth. Geog., p. 377,) is based upon an Exogyra-
like fragment of a shell, thoroughly insufhcient for specific or even generic determination.

56-57.— C. Baylei and Verneidlli (Bayle) are described by Coquand in his Monog. de
PEtage Aptien de PEspagne, p. 156, &c.

58.

—

G. Matheroni, Coq., is from Algiers.

59-63.—a crassifibra and Cuadeloupm of Romer, and C. occidentalis, planata, and qnadrata
of Conrad, are noted from North America.

^^^•m .—Caprotina quadripartita, coskUa, striata, semistriatt, and Cenomane^isls are described
by d'^Orbigny.

QS.—Caprotina costuUata, Miiller, Siippl. Mon. Petref. Aachen Kreidef., p. 16. Bosquet
places it with a query in Chama, (see Staring' s Bodem van Nederland, ii deel).

69.-6%?. Lazyckowii, Eichw., Leth. ross., hvr. x, p. 359. The figure appears to represent
a lower valve (1. cit., pi. 18, fig. 32), showing only a single pit below the beak, and in that case the
shell would not seem to differ generically from Chama,

70.

—

C, caucasica, Eichw., 1. cit., p. 360.

71.—a russiensis, d'Orb., Eichw., 1. cit., p. 360; the upper valve resembles that of C. Ceno-
rmnemis, but the lower is conical, more like that of a Monopleura than of a Caprotina.

72.

—

Caprotina <' Senseni, Con., sp., is from North America.

73.

—

Diplidia unisulcata, Math.

l^-n.—Caprimda Boissyi, d'Orb., Caprinula hrevis and d'OrUgnyi, Sharpe, Caprinula
Neapolitana, Meneghini.

IS-^^.—Caprinella BouUieri, d'Orb., C. triangularis, Desm., sp., C. depressa, d'Arch.
81-84.-—a coraloides,lli^\\ and Meek, cornuta, loricata, ^x\di quadrangularis o^ 'Ixxomaj are

noted in Meek's Check-list of North American cretaceous fossils under the name of Ichtyosarcolithus.

85.—In the South Indian cretaceous rocks the present family has as yet only been found
represented by two species, Chama deplanata, n. sp., and a single upper valve ai3pears to be identical

with that of Caprotina Cenomantnsls, d^Orb.
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CHAMA, Llnne, 1758, (vide p. 230).

\/ Chama deplanata, Stoliczka, PL XXII, Pig. 5.

Chama testa ovata, mutto attiore quam tonga^ valde depressa ; valva inferiore

omnino adriata, ptana, ad mm^ginem superiorem paulo elevata ac lameltosa ; valva

siiperiore sinistrorsa, paululum convexiuscula, in superficie dense spinulose lamellata,

spinis sub'CEqualibus in seriebus costuliformibus radiantibus dispositis, apice acuto,

lateraliter incurvo instructa.

Height of shell : its length ... ... ... ... 1.31

The single specimen of this remarkable species is distinguished by its very
depressed and high form in proportion to the length of the shell. The lower valve
is attached in its entire extent, only the upper margin is somewhat raised and
slightly incurved towards the upper valve, which is finely spinulose and radiately

costulated all over, the beak being lateral, pointed, and incurved. The ornamenta-
tion quite agrees with that of many recent species of Chama.

Locality.—Anapaudy, in a brownish calcareous sandstone ; apparently very rare.

Formation.—Trichinopoly group.

y Caprotina conp. Cenomanensis, d'Orb., PL XXII, Pig. 2.

A single upper valve was found in a conglomerate east of Kaudoor ; its rounded
form, moderate convexity, sub-terminal incurved apex, and numerous sub-equal
rather sharp radiating ribs do not show any essential difference from those of the
upper valve of Gaprotina Cenomanensis fBequienia idem, d'Orbigny, Pal. fran9.

terr. cret., vol. iv, p. 261, pi. 595, figs. 1-di).

The ribs in the Indian specimen are probably a little sharper., but this may
be owing to the weathering off on the surface. Until more and better preserved
specimens have been found, it appears safest not to introduce a new specific

denomination.

The two hinge-teeth are distinctly visible in the valve, the posterior tooth is

slightly larger, and an oblique rib runs from it almost parallel to the margin ; it

is probably the one which is required for the attachment of the posterior muscle.
Loca lity

.

—Kaudoor.

Formation.—Arrialoor group.

XXI. Family,^ CJSAMOSTEEIBJE.

The animal of the single genus and species belonging to this family, Ch. albida,
Lamarck, has the mantle margins perfectly united with a narrow opening for
the foot, which is rather small and somewhat compressed, almost rudimentary as in
Chama ; the two siphons are very short with fringed orifices, the palpi are long and
obtusely pointed

; the gills are stated to be single, but the lateral groove showing
the unequal portions of the leaves is distinctly seen in Hancock's figure.

3 M
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Shell solid, attached by a portion of one yalve, two large muscular impres-

sions, pallial line simple, a shelly ossicle attached to the valves by a cartilage close

to or behind the hinge.

Chamostrea, Eoissy, 1805. Lower valve attached on one side only, convex,

with the beak incurved, upper valve smaller, flattened ; shell inside slightly perla-

ceous ; hinge in the upper valve with a single tubercular tooth fitting into a pit

of the lower valve ; behind the tooth lies the ossicle, the cartilage being situated

in small pits in each valve.

Comparing the animal and shell of Ch. albida with that of Chama their

relation is indeed striking, especially when we select such species as the fossil

Chama gryphina, Lam., which externally is entirely indistinguishable from Cham-
ostrea. The situation and size of the muscular impressions are also very similar,

except that in the latter the posterior scar is far removed from the hinge, while

in Chama it lies always close to it ; the hinge-teeth of Chama are, of course,

constantly different ; they always want the cartilage and ossicle, but the narrow
and very thin almost linear ligament well agrees in some species of Chama with

that of Chamostrea ; however, as the animals of the former in the character of the

mantle margins and of the siphons also present considerable differences from those

of the latter, the separation of the two families must be kept up.

The Chamostreibm form in many respects a transition from the Cramid^ to

the SiFFURiTiBM, particularly to some Bequienm and others, which as to external

form and the flat upper valve appear very closely allied to Cham^ostrea, The
recent species has the outer surface of the shell lamellar and distinctly different

from the inner, but it is not fibrous as in Requienia ; the presence of the ossicle

and the internal cartilage has, however, undoubtedly its true analogue in the

structure of the hinge of such species of JRequienia Lonsdalei, Sow^, sp.

As for fossil species of Chamostrea we know as yet nothing, but it seems

doubtful whether the recent Chamce have been all properly examined as to their

internal structure. The only character which would entitle us to refer a fossil

species to Chamostrea is the presence of a corresponding groove or pit in both

valves, for it is not very probable that the ossicle will often remain preserved. Such

internal characters are, how-ever, rarely traced out in fossil species.

XXII. Family—SIFF TIBITIFJE.

Nothing is know^n of the animals of this entirely extinct family as yet peculiar

to the cretaceous period. We can only presume from the relation of their shells to

some of those of Monopleura and Caprotina, and of these again to those of Chama

^

that the animals w^ere somewhat allied to the latter ; and there can be little doubt

that such was really the case. But in several respects some of the Kippuritidje

exhibit such peculiarities that at the first sight they hardly appear to have a relation

to ordinary Pelecypoda. When the internal structure of their shells has been more

carefully studied, we shall no doubt be better able to make somewhat more approxi-

mate comparisons between the present and the former family. As to thickness of the
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mantle margins both families must have been very similarly organised. Woodward
says, that Hippurites possesses a distinct pallial sinns. It is nothing extraordinary

that any one should see in the posterior internal folds or flexures the indication of a

pallial sinus, and, strictly speaking, there is nothing very much opposed to that

explanation, except that we know nothing exactly similar to this to occur in other

Pelecypoda. The shells consist of two very unequal and dissimilar valves, of which

the attached one is the larger, more or less conical and sub-spiral ; the upper is oper-

culum-like, flat or slightly elevated with a central or sub-central apex and concen-

tric striae of growth; the hinge-teeth are variable, but apparently always more
developed and more complicated in the free valve ; there is no distinct trace of a

ligament. The outer reticulated layer of the shell is mostly developed in all Sip'

puritidcB ; the inner layer is usually thin, sometimes hardly traceable.

All the species as yet known are from cretaceous deposits, with the exception

of the peculiar Tamiosoma which is from the tertiary Oalifornian deposits, and is

as yet only doubtfully referred to the present family, (vide postea).

The cretaceous species have been sub-divided into the three following genera.

1. Badiolites, Lam., 1801, (vide Bayle in Bull. Soc. GeoL, France, 2nd
ser., xii, p. 793). Lower valve conical, attached near the umbo, very solid. The
surface usually strongly lamellar, margins ribbed and widely expanded, internally

often with two grooved longitudinal ridges into which the edges of a curved

widely projecting cartilage-plate fit, but these grooved ridges themselves do not

usually extend to the margin of the valve. The cartilage-plate is inserted near the

centre of the free valve and extends far below and obliquely towards the base of

the attached valve without, however, touching it except at the lateral edges which

are often serrated. The size and extent of this cartilage-plate vary greatly in

different specimens, and the ridges in the lower valve seem to become sometimes

obsolete. The cartilage itself is apparently situated between this projecting, inter-

nally concave, striated plate and the attached valve ; the muscular impressions are

situated next to the cartilage-plate ; in the lower they are large, but not particularly

marked ; in the upper smaller valve they are situated on solid prominences, these

being more or less roughly striated ; pallial line entire.

A peculiarity of the lower valve of Radiolites is its usually strongly lamellar

surfaqe, the thickness of the shell being penetrated by numerous branching canals
;

some specimens are on the surface also longitudinally ribbed, but this ornamentation

more often occurs in SphcEriilites. Another peculiarity of the same valve is the

large longitudinal area which extends from the beak to the ventral side and is

usually destitute of the lamellae and ribs which occur on the rest of the surface.

This area does not correspond to the hinge area of Ostrea or Spondylus, as it would

appear to do at first sight, for the hinge is situated to the left, or inferior side of

it ; what organ or particular edge of the mantle has produced it I am unable to

conjecture at present.

The smaller valve is rarely equally richly ornamented as the larger ; it is most

commonly smooth with fine concentric striae of growth.
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Types, E. migulosa^ d'Orb., or R. Mortonl, Mant. In the first the internal

ridges of the attached valve do not seem to be present, in the latter they are well

developed, bnt do not reach to the margin. Bayle and others have referred this

last species to SphmnilUes, but this is, I believe, a mistake. I also think that

several other species, as Rad, Failetteana and Martiniana of d'Orbigny, rather

belong to this genus than to Sphcerulites^ to which they had been referred by

Bayle.

2. *S^/^<^r^«Z^Y6'5, de la Merth., 1805, (Bayle, ibid., p. 800). Attached valve

generally elongately conical with longitudinal more or less foliated surface and

the margins radiately ribbed, internally with a single umbonal rib extending the

whole length of the valve. Eree valve smaller, similar in form and structure to

that of Radiolites, but with a median tooth or columella corresponding to the hinge-

rib of the other valve, in which there is on each side of the rib a cartilage-process,

the two cartilage-plates being sometimes united in front, and next to them are

situated the raised muscular scars. Type, SphcBrulites angeiodes, Picot de la Peir.

The presence of a hinge-rib readily distinguishes the present genus from the

former, and the absence of any other ribs or folds in the attached valve separate

it from Hippurites. In several tolerably well preserved specimens of the lower

valve I have not been able to trace the extent of the muscular impressions, but

from some valves figured by d'Orbigny they seem to be very large. In the

upper valves I have seen no special hinge-teeth or lamellae, but whether they do

not exist in some species, as has been recorded, I am unable to say.

3. Hippurites, Lamck., 1801. Lower valve large, more or less distinctly

conical, attached at the end, generally longitudinally sulcated on the surface, base

internally chambered ; hinge consisting of a single hinge-rib or column, with a

more or less shallow cartilage pit on either side, anterior muscular scar large, sub-

marginal, often situated on a projecting plate, posterior next to the hinder car-

tilage-pit, followed by two usually unequal projecting ribs or duplicatures of the

shell. Smaller valve opercule-like, flat or slightly elevated, with a central apex

and often variously punctated and porous; internally with two strong slightly

diverging hinge-teeth; the anterior muscular impression is situated on the side

of a strong tooth-like vertical projection and is usually divided into portions.

Woodward explains the last duplicature of the lower valve as correspondino-

with the pallial sinus of other Pelecypoda. In a fine lower valve of H, radiosa,

for which we are indebted to the kindness of Prof. Hebert, there is a pit supported

by a column extending the entire length on each side of the hinge-rib, and a

somewhat internally projecting lamina extends from the median duplicature to

beyond the posterior one. Either this lamina was produced by an extension of the

posterior muscular impression or it really indicates a pallial sinus ; it is scarcely

possible to find another explanation for it.

Woodward suggested two sub-genera of Hippm^ites, which latter name he
restricts to the typical species, such as H. Gomu-vaccinum, Bronn, or JB[. Loftusi,

Wd.; these having the hinge-rib well developed.
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Por some species of which he calls S, bioculata, d'Orb., the type, he proposed
the name DorUgnia, ( ? Orbignia), and a third group of which S. monilifera from
Jamaica is the type he calls Barrettia (vide Geologist, 1862, p. 375). DorUgnia is

said to have the hinge-rib obsolete, but this appears to be the case only in some
specimens in which it becomes obsolete near the peristome of the shell. Such is also
often the case in Sph(Erulites and Radiolites, In Barrettia the hinge-rib also becomes
obsolete near the aperture, but exists below in the interior of the lower valve,

and the outer layer of the shell is reduced to numerous narrow columns of different

length, entirely cemented by the inner layer of the shell, which besides occupies
the whole interior of the valve. I have not seen either JB[. Uoculata or monilifera,

but the character referring to the sooner or later disappearance of the hinge-rib near
the peristome, pointed out, seems to me to be of little importance, and I have
great doubt that it can be used even in a sub-generic sense. The structure and
thickness of the various species of Sippurites vary enormously, and the way in
which a shell has been preserved often alters a good deal its aspect.

Zittel in his admirable Monograph* of the Gosau Budistce suggests that two
more sections can be distinguished, one represented by H. organisans and the other
by S, dilatata. The first has the outer shell layer not much developed, but still

more than S, moniliferus and most other Bippurites which are not strongly ribbed.

H. dilatata has the anterior muscular impression situated on a laminar projection, a
character which also appears to be common to many other species of Hippurites,

Parts of it are distinctly preserved in our specimen of Hipp, radiosa, Desm.
4. Tamiosoma, Conrad, 1856. The type of this genus is a very peculiar fossil

from the upper miocene deposits of California, T. gregaria, Con. Gabb in the 2nd
volume of the Palaeontology of California (pp. 61-63) has very ably discussed the
organization of this fossil, and comes to the conclusion that it is most likely a
species of the Hippuritidje, The specimens which have up to the present been
found resemble the elongated, lower valves of Sippurites with a small place of

attachment apparently at the thinner or lower end. They are sub-cylindrical

with rather thick walls consisting of two or three layers, possessing the same
reticulated and striated structure as that of Badiolites, and others. The lower

portion of the shell is composed of a large number of irregular chambers or septa

which are produced by lateral prolongations of the inner wall. The end is occupied

by a large cavity, similar to the ' body-chamber' of Rippurites, but no impressions

of teeth have as yet been observed in it. The outer surface is longitudinally

striated in the type species which grows in clusters, as does, for instance, H,
organisans, Defr.

When I first saw Conrad's description and figure of this species the irre-

gularity of the chambers or septa gave me the impression that the fossil might be

a coral, but the more detailed description of Gabb, though it does not altogether

remove that impression,—certainly points out aflinities which are very much in

* Denk. Akad., Wien, vol. xxv, pt. 2, p. 135.

3 N
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favour of his classification of this problematic fossil. The upper valve, says Gabb,
has not yet been observed.

In some respects Tamiosoma recalls the organisation of the peculiar Sippurite

from Jamaica, called by Woodward Barrettia.

List of species of Hippuritidje.

Lists of most of the species of this family have been lately published by Pictet and

Campiche in the ''Mat. p. 1. Pal. Suisse'', 5«^e
g^j..^ 4me partie, p. 40, &c. The generic and

most of the specific identifications have been accepted according to the elaborate papers of Mr. Bayle,

published in the Bull. Soc. Geol. de France. I shall here only quote the names of the species,

adding a few which are not included in that last comprehensive list. With reference to the generic

determinations of some of the species of Badiolites and 8ph<2rulites I have already expressed some
doubt, and I shall note them in detail further on, though for the present these notes can only be

accepted as suggestions, as I have no sufficient materials for comparison. But it seems to me that

the discrimination of the two last named genera has not been fully carried out, and that the

occasional presence of the so-called cartilage hinge-ribs in the attached valve of Badiolites has given
rise to pronouncing the species to belong to Sph^erulites^ when only one of those ribs was observable.

1-4.

—

Badiolites canaliculata, d'Orb., sp., cornu-pastoris, Desm., sp., angulosa, d'Orb., sp.,

lumhricalis, d'Orb., (the last is probably a Splimmlites)

.

5.

—

Bad, acuticostata, d'Orb. This is a very peculiar costate form, havino* the free

valve also strongly ribbed and the apex sub-central; it possibly indicates a special section of

Badiolites.

6-15.

—

Bad. excavata, d^Orb., ingens, Desm., sp., fissicostata, d'Orb., Boyanajd.'Oxh.,
Mauldei, Co(i., crateriformis,J)Q^m,, sp., Jouaymeti, Desm., Bournoni,J)Q^m.., undulata, Gein.,

SaxonicBj Bom., sp.

16-18.

—

B. Trigeri, Bayle, Lapeyrousei, Gold., (apparently as distinct from radiosa) , and
Ciplyana, Byck., are quoted, besides some others by Bosquet from the Mastricht beds in Staring^'s

Bodem van Nederland, ii deel.

19.

—

Biradiolites Bozowii, Fisch., is described by Eichwald in his Leth. Boss., 10°^^ livr.

1867, p. 357. It appears to be a Badiolites , though the existence of two furrows is mentioned
in both valves. It was originally described by Fischer as Cibicides Bozowii from upper creta-

ceous beds at the river Ratowka near Vereya in Govt. Moscou.

Eichwald also mentions Bnargetes of Fischer, which may be a Badiolite, and another
problematic form which Fischer called Tripodetes.

20.

—

Bad. Nicaisi, Coq., is from Algiers.

21-25.

—

Bad. Aimesii, Tuom., Austinensis, Bom., lamellosa
8f Ormondii, Tuom., and

B. Tuomeyana, Gabb, are quoted from North America in Meek's Clieck-list of cret. foss.. Smith.
Misc. Coll., No. 177, p. 5.

Sph^rulites (vide Pict. and Camp., 1. cit., p. 50).

26-45.

—

Sph. Blumenhachii.^tvidL., Marticensis.di'Orh.y sp., erratica, Pict. et Camp., para-
doxa, P. and Q., foliacea, Lamck., Fleuriausi, d^Orb., sp., triangularis, d^Orb., sp., polyconilites,

d'Orb., sp. (non polyconites), subdilatata, elliptica, and Germani, Gein., sp., falcata, Beuss.,
Mortoni, Mant., (is to all appearance a Badiolites), Ponsiana, d^Arch., Beaumonti, Bayle, radiosa,
d^Orb., sp., Sauvagesi, d^Hombres Fir., sp., Nouleti, Bayle, squamosa, d^Orb., angeiodes, Picot
d. 1. Peir.

^^-^%.-^8p^l. Martini, Bailettei ^x^^ sinuata oi ^^OyVi^xi J have in external appearance quite
the form of Badiolites.
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49.

—

Sph. DesmouUnsiana,M.2ii\i., fMoulinsij Bsijle). Mat her on-' s original figure would be

much sooner taken as that of a Madiolites than that of a Sphoirulites,

50-56.

—

BpJi. Hoeningliausi, Desm.^ alata, d^Orb., sp.^ Coquandi and Smmmmi, Bayle^ ci/lin-

dracea, Desm._, sp._, Toucasiana, d'Orb., sp., expansus, Duj ; the last is quoted as a doubtful species.

57.

—

Sph. Sti/rlacus, Zittel, (Denksch. Akad._, Wien^ vol. xxv, pt. ii, p. 151^ pi. 26^ figs. 5-7;)

is from the Alpine Gosau deposits.

58.

—

Sph. Faujasij Bayle^ is quoted by Bosquet from Mastricht (Staring^'s Bodem van

Nederland)

.

Hippurites (vide Pictet and Camp., 1. cit., p. 58).

59-66.

—

Hipp. cornu-vacci7ium, Bronn^ sulcata, Defr., organisans, Montf., sp.^ bioculata,

Jj Sim c'k. J dilatata, Defr., Sarlkacensis, Coc^.y radiosa, Desm., Jjamarckii, Bayle.

67.

—

Hipp. Arnaudi, Coq., from the Charente and from Algiers (Geol. and Pal. de. la. Const.,,

p. 224).

68.

—

Hipp. Toucasiana, d^Orb., is retained as a distinct species from organisans by Zittel

(vide Denksch. Akad.^ Wien, vol. xxv^ pt. ii^ p. 140, pi. 23, figs. 1-6).

69.

—

Hipp, exarata, Zittel, ibidem^ p. 144.

Pictet and Campiche (Pal. Suisse, 1. cit., p. 60,) add a list of doubtful species: H. Cliilensis,

d^Orb., H, Fortisi, turriculata, fistuloidea, nana, contoria, maxima, fasciata, rugulosa, turricula,

dilatata, iinhricata, Zoveti of CatuUo and H. flexuosa of Spada and Orsini.

70.

—

Hippurites (Barrettia) monilifera, Woodw., is from Jamaica (vide Geologist, v, p. 372).

71.

—

H. Texana, Romer.
72.

—

H. Syriaca, Con., from Palestine, is somewhat allied to H. organisans.

73-76.

—

H. Loftusi, colliciatus, corrugatus, and vesiculosus are noted by Woodward from

Persia (Quart. Journ. Geol. Soc, Lond., vol. xi, pp. 58-59).

No species of Hippurites has as yet been found in our South Indian cretaceous deposits

with the exception of a fragment from a highly silicious conglomerate of the Arrialoor group.

This fragment has an elongately oval section, with a shallow broad almost smooth area on one

of the broader sides ; by one narrower side it was attached to another specimen, and the rest of the

surface is rather finely costulated, somewhat resembling the surface of H. cornu-vaccinum, Bronn.
The base shows the beginning of the air-chambers, and the rest consists apparently of the body-

chamber, but no internal ribs are traceable, and therefore the fragment may also have been derived

from a Sph6erulite.

7 7-IS.—Of the two other cretaceous genera one species of each has been found, Radiolites

mutahilis, n. sp., and Sphoerulites indica, n. sp.

RADIOLITES, Lam,, 1801, (see p, 237).

^Radiolites mutabilis, Stoliczka, PI. XXI, Eigs. 1-3 ; PL XXII, Eig. 3.

Had. valva inferiori majori, sub-conica, plus minusve elongata, depressiuscula,

apice adnata^ transversaliter muUi'lamellata, area lata suh'triangulari ah apice ad
marginem apertures entensa, sub-excavata, sub-lcevigata, prope medium duabiis costis

bifidis longitudinalibus incequaUter bipartita instructa, ad apicem concamerata

;

valva libera operculiformi, Icevigata, striis incrementi concentricis notata, intus lamella

cardinally seu cartilaginigera, postice concavia et oblique projiciente, ejusque marginibus

costis duabus longitudinalibus furcatis in valva altera congruentibus, et ad utrumque

latus lamince cardinalis jugo musculari elongato et ruguso instructa.

The form of the lower valve is as usually very variable, more or less elongated

and conical, attached at the apex. The surface is strongly lamellated, the

lamellae being formed of the reticulated layer of the shell and traversed by various
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anastomosing, but very thin canals ; at the aperture these lamellae form a large

margin, being only interrupted by a broad bipartite, smooth area which runs from

the apex to the margin. What the nature of this flattened or partially excavated

area is, it is difficult to explain. It certainly must be caused by a peculiarity

of the mantle margin, but it does not correspond to the hinge area of Ostrea

or Spondylus, The hinge lies (see h in figs. 2 and 3 on pi. xxi) somewhat

below to the left of this area, where the two bifid ribs are internally situated, in

which the edges of the concave cartilage-plate of the upper valve fit. Next to

the cartilage-plate in the free valve are the elevated, roughly striated muscular

ridges. In figs. 3 and ^a on plate xxii the different parts are also noted in detail.

The only probably correct suggestion regarding the presence of that bipartite ex-

cavated area is, that it may have been produced by the produced siphonal openings

of the animal, for it is situated behind the posterior muscular impression.

Locality.—Comarapolliam, in a light grey conglomeratic sandstone ; very

common.

Formation.—Arrialoor group.

SPHiERULITES, de la Merth, 1805, (see p. 238).

y SPHiERULiTES iNDicA, StoUczka, PL XXI, Eig. 4, PL XXII, Eig. 4.

Sph. valva inferiori cylindraceo conica, elongata, moderate curvata, in superficie

costis numerosis acutis multilamellosis quarum nonnullis (?) fortiorihus ornata intus

costa unica longitudinali instructa apertura suhrotundata^ ad marginem undique
expansa et radiatim cosfata.

This is a very solid, elongately conic, slightly curved form, gradually increasing

in thickness. The surface is ornamented with longitudinal ribs, which are sharp and
strongly lamellated. Some of the ribs appear to be stronger at one side, but
none of the specimens examined is so far perfect as to show their number and
relative size clearly. The aperture is roundish, with the margin largely expanded
and radiately costulated. The inner layer of the shell is, as in Badiolites, thin, but
shows only a single longitudinal so called hinge-rib. A tolerably perfect specimen,
partially a cast, does not show any concameration towards the apex.

Together with three fragmentary specimens of the lower valve one upper valve
was found ; it is figured (fig. 4) on plate xxii. Erom its resemblance to that

of other authentic SphcErulites, it is probable that it belongs to the present species,

though no decisive proof can be given. The figure shows the internal side, the
other side being so thoroughly cemented to the rock that it is impossible to

detach it. This internal view shows the valve to be slightly excavated, of a
roundish oblong form, with concentric undulating stride of growth, shelving edges
all round, and an internal sharp ridge proceeding from the margin towards the
centre. The median part itself appears to have been injured, and very likely the
cartilage-plate and the muscular ridges were broken off, but they could not have
been of any considerable strength.

Locality.—OAm-m, in a brownish earthy limestone ; apparently very rare.

Formation.—Ootatoor group.
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VI. Order,—LUCINACEA.

Like every other group of animals which holds a certain intermediate position
between a number of distinct types this order includes rather a varied assemblage
of forms which it is very diflicult to characterize in a few words. The families
belonging to the order are the Lucinid^, Ungulinidm, Urtcinid^, Galieomuibm,
SoLjEMTiDM, AsTARTiBm, and Crassatellid^ ; they follow each other accordino^

to their relative relations, as far as it is possible to give an expression to this idea.

The typical forms have the mantle margins disunited, and a single siphonal opening
posteriorly, sometimes prolonged into a tube, but there never are two equally
prolonged siphons present. However, many of the Lucinid^ possess two siphonal
openings, the inhalant being sometimes produced ; all the others have only one open-
ing, except the Crassatellid^, which appear to have none, though its place is indi-

cated by a very thin commissure in the mantle, they thus form a transition to the

next order. Again, the Galeommibm and Solemyibm have the inner mantle margins
partially united, and recall the structure of some of the MYACJEA. The form of

the foot is variable, either vermiform and cylindrical, or angularly bent, as in some
Gardia, or compressed, as in the VUNJERACJEA. There is generally a pair of gills

on each side of the body and one pair of palpi ; rarely the latter become nearly

obsolete.

Although some of the genera combine in their organisation characters which
they have in common with higher organised Pelecypoda, the greatest number show
a lower organised type, than that of any of the previous orders. The LTIGI-
JSfAGUA must be considered as the type of Pelecypoda provided with only an.
exhalant opening, while the admission of water to the gills can take place in the

entire extent of the disunited mantle margins. Somewhat different would be our
conclusions had we to go simply by the characters of the shells in classifying them,
for the greater number of them is closely allied to the VBNERA GBA, possessing

a small number of hinge-teeth which fit alternately in the two valves ; there are

two muscular scars, and the pallial line is always entire. In the characters

relating to the rounded or oval form, and the presence of cardinal and lateral

hinge-teeth of the shell, the Lvcinibm, (and particularly the corbinmJ, show a

very great relation to the Carbiibm ; the JErtcinib^ and Galeommibm recall

the Myibm and Anatinibm, possessing a thin shell with few hinge-teeth and
an internal cartilage ; the Solemyibje have a shell which differs from that of Cyrto-

daria almost only by its thin structure, its general form being also that of many
SoLENiBj^.; the Astartibm have their nearest allies partially in the Venerium,
partially in the Gyfrinibm, both in the form of the shell and the distribution of

the hinge-teeth; and, lastly, the Grassatellibm strongly recall the Mactribm.
This association of shells so varied clearly indicates that further research has

yet many gaps to fill up in the way of connecting links from one type to the other.

I will only briefly allude to the geological history of the order. The
SoLEMYiBM appear to be the oldest of all ; they certainly occur already in the

3o
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lowest palaeozoic rocks, but continue sparingly up to the present time. The know-

ledge of the fossil forms is too imperfect to allow any certain conclusion to be drawn

with regard to their relation to other allied shells. Next come the Astartib^ ;

they are rare in palaeozoic rocks, but attain a very great development in the mesozoic

period. The true astartinje appear to have been the predecessors of the Cypeinidm

and Venerid^^ and from the carditinm may partially have sprung up the Cardiil^^

partially the Chamidje and allied forms. The Crassatellibm appear to be an

offshoot of the Astautibm; they first appear in middle mesozoic rocks, and seem

to have preceded the Mactridm, to some genera of which they exhibit, as already

noticed, very marked relations. The Ljjginibm and Ungulinidje are sparingly

represented in mesozoic rocks, but seem to attain an extensive development during

the first-half of the cainozoic or tertiary epoch, in which they perhaps had their

maximum, for their number appears to decrease since that time. Their relations

to the Carbubm, and partially also to the Tellinid^, have been already alluded to,

but the whole of the Lucina group of shells seems to be quite distinct from these.

The JErycinii)^ and Galeommidje are the youngest of the whole order, and they

also possess more of the characters of the more highly organised Pelecypoda than

any of the families previously mentioned. They are hardly known from older

than cainozoic rocks, and very probably are mostly developed in the present seas.

More careful studies of the minute shells of the tropical regions seem to promise

great additions to the comparatively small number of species as yet known.

In the list of characteristic fossils the Astartidm especially play a very

important part.

XXIII. Family,—LUCINID^.

The animals of the Lucinid^ are, like their shells, oval or roundish, generally

somewhat tumid or moderately compressed, with the mantle margins separated

in front and below, united for a short distance on the postero-ventral side, and
leaving a wide gape posteriorly, in which terminate the two openings representing

the siphons. The upper, anal or exhalant, generally is a simple oval or roundish
hole, the lower, branchial or inhalant, is often more or less produced into a retractile

siphon, sometimes provided with a fringed orifice. The edges of the mantle are

entire, somewhat thickened, and the leaflets more or less distinctly attached to the
inner surface of the valves, which on this account attain a rough appearance. The
gills are very large, occupying the greater part of the sides, thick, according to

Deshayes, sometimes composed of two to five layers of blood-vessels, but all united

to a single fleshy lobe. The mouth is, according to the same author, very small,

and the palpi in Lucina and its allies almost obsolete, being represented by a single

labial tubercle. The same observation has been made on the animal of Corhis,

The foot is cylindrical or vermiform, very elongated, and without a byssus, hollow

internally, more or less easily retractile into the shell.

The shells all agree in their rounded or oval shape, solid structure, internally

rugose surface of the valves, large oval muscular scars and entire pallial sinus.
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The hinge varies greatly ; in typical forms there are two cardinal teeth fitting

alternately one behind the other, and one lateral tooth on each side ; the ligament

is external or sub-internal. In other closely allied forms either the laterals or the

cardinals become partially or wholly obsolete, and again in others, all teeth are

absent during all stages of age.

It appears to me that two groups or sub-families could conveniently be

separated, though their definition is somewhat arbitrary. The first, coebin^, has

as type the genus Corbis ; the shells are generally elongately ovate, or ovately

rounded, solid, with muscular impressions sub-equal, broadly ovate, the ligament

always external. The second, LJicmiNm^ of which the type is Lucina, have a

naore or less orbicular shell, the anterior muscular impression is narrower and
much longer than the posterior, the ligament is lodged in a deep groove or is

sometimes nearly internal. As these two divisions appear also convenient for the

grouping of the numerous fossil forms I shall here retain them. The following

genera have to be classed in this family ; fa), Unicardium, Conchocele, Fimbi^iella,

Gonodon, Sphcera, Mutiella, Sphceriola, Corbis, Corbicella, Sportella, SplicBrella

;

(b), Philis, Cryptodon, Lucina, (including the sub-genera Loripes, Sere, CodaMa,
Miltlia, Myrtea, Cyclas).

Por the palaeontologist the study of this family is of great importance, (there

are several forms which may prove to be characteristic types), and to the concho-

logist its development is very interesting. The Lucinid^ make their first appear-

ance already in silurian rocks, though the species agree with the type only in

external shape. I am not aware that the determination of any of the palaeozoic

forms has as yet been authenticated by an examination of the hinge, but in

most instances the species seem to possess great claim to accuracy of determina-

tion. In the Trias we have a few species of the cobbing, some forms interme-

diate between both sub-families, like Sphcera and Unicardium, prevailing ; the

LUciNiN^ are also represented, but not yet well discriminated. In the Jurassic

period the number of species of both sub-families gradually increases from the

Lias upwards. The two groups which I have pointed out as sub-families ap-

pear to become clearly indicated. The corbinm are decidedly more numerous
and varied in form, the genera JJnlcardium and SphcEriola and probably SpJicerella

attain their highest development ; typical Corbis, and most likely also Fimbriella

and Mutiella, are also found ; Corbicella is a new form, which again disappears

with the beginning of the cretaceous period in which SpJicera is added to the

number. As to variety of generic types, and perhaps even as to species, the two
periods, Jurassic and cretaceous, are nearly equal, but almost all these forms seem to

disappear in the tertiary period, where we find Conchocele and Sportella, particularly

the latter, very numerous ; it is the representative of Corbicella, Corbis alone con-

tinues up to the present time, but the number of species decidedly decreases.

In the LuciNiN^ the species gradually increase in number from the Lias,

through the Dogger, Malm, and the whole of the cretaceous period. Some of the

elongated sub -genera, like Myrtea, which in form approach the cobbing, are here
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more numerous than at the present time. If all the other eocene deposits he
as rich in lucinin^ as those of the Paris hasin, the sub-family would seem to

possess its greatest development during the time of that formation, for the total

number of recent species is somewhat short of that which Desha yes describes

from the Paris basin alone. In the present seas the distribution is imiyersal, but
the species seem to be with few exceptions far from common.

I will first give a review of the known genera, and then a list of those forms
which have been recorded from cretaceous deposits. The South Indian rocks have
yielded us examples of many of the generic types, and several very interesting

new species :

—

a. 8uh-family—C0EBlNM.

1. Tlnicardium, d'Orb., 1850, (Prod, de Paleont., i, p. 218). Shell elon-

gately oval, or ovally rounded, sub-inequilateral, of moderate thickness, beaks

tumescent, incurved and close together, surface concentrically striated, hinge with
one conical cardinal tooth in each valve, sometimes becoming obsolete or nearly

so, fulcra long and prominent, separated from the margin by a deep furrow in

which the ligament is lodged. Type, Z7. cardioides, Phillips, sp. fCorhula id.), from
the Lias. The species of TJiiicardmm are as yet chiefly known from Jurassic beds

;

there are some triassic species described under the names of Lucina and CorUs, '

which may belong to it, but their hinges have not yet been made known. In
cretaceous deposits the genus becomes apparently very rare.

2. Conchocele, Gabb, 1866, (Pal. Calif., vol. ii, p. 27). Shell sub-quadrate,

posteriorly less high and elongated, being very inequilateral, a ridge passing" from the
beaks to the posterior end, hinge edentulous, hinge area somewhat thickened and
insinuated under the beak with a single long rib-like tooth extending from the
beak to the posterior end. Type, C. disjuncta, Gabb, from tertiary beds of Cali-

fornia. As to internal characters this genus hardly appears to differ from some
forms of Unicardium in which the cardinal tooth is obsolete,, but the shape of the
shell is different.

3. Fimbriella, StoL, 1870. Shell sub-orbicular, moderately tumid, sub-
equilateral, with prominent, obtuse incurved beaks, surface partially smooth,
partially finely punctated or spinulous; lunular edge in front of the beaks
somewhat expanded, as in the two following genera ; hinge in each valve with
two conical or sub-tubercular cardinal teeth: those of the right are super-
imposed, the upper one being situated on the enlarged lunular margin, those of
the left valve are situated beside each other, the anterior mucli stronger than
the posterior, no lateral teeth are present, but the margin is posteriorly internally
slightly grooved; the ligament must have been thin, for there is only a short
very narrow space immediately behind the beaks for its attachment, no special
nymphge being present. Type, Gorhula IcEvigata, Sow., (Min. Conch., iii, p. 16,
pi. 209, figs. 1-2), a cretaceous shell from the Blackdown sandstone; it has been
transferred by d'Orbigny to Unicardium, but differs by the number and position of
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the hinge-teeth from this genus. This typical species has internally a short

posterior rib extending from the beak to about half the height of the shell, termi-

nating near the posterior muscular impression, and the impression of this rib on

the cast appears to have led to its having probably been taken as indicating a deep

pallial sinus, and consequently it was thou-ght to belong to Thetironia = Thetis

of Sowerby. The species also greatly recalls the genus Serripes (of the

Carbiidm)^ but it seems to differ from it sufficiently by the form and position of the

cardinal teeth and the total want of lateral teeth, though a further close com-

larison of perfect specimens of both genera would be very desirable.

^Qonodon, Schafhseutl, 1863, (Siid-Bayerns Leth. Geog., p. 382). Iso-

^^^--^''"^^^cardia ovata, Goldf., (from Jurassic rocks) is taken as the type of this genus. The
shell is ovate, tumid, apparently smooth ; the hinge of the right valve is described

as consisting of a very large median semi-circular broad tooth with the sharpened

edge turned upwards, that of the left valve with an equally large corresponding

pit below bounded by a long thick tooth somewhat smaller than that of the other

valve; the posterior margins of the hinge are thickened in both valves. This

genus is evidently allied to Jlnicardiumy but seems to differ by the enormous

development (natural ?) of the teeth.

5. SphcBva^ Sow., 1822, (Min. Conch., iv, p. 41, pL 335 ; Falceocorhis^ Conrad,

1869, Am. Journ. Conch., v, p. 101). Shell ovate, inflated, solid, sub-equilateral,

hinge of left valve with two blunt cardinal teeth, the posterior much smaller and

separated from the larger anterior by a pit, lunular edge somewhat extended with

a deep pit and a swollen tooth-like margin above and below it, posteriorly with a

furrow near the fulcral margin and several cross teeth at the posterior end, ligament

in a long excavated furrow. Type, Sphcera corrugata^ Sow. = Corbis cordiformis,

d'Orb., from the Neocomien. Mr. Conrad forgot to notice the identity of the

species and hence a new generic name I

6. Mutiella, Stol., 1870. Shell oblong, sub-equilateral, tumid, with obtuse

incurved beaks, hinge in the left valve with two cardinal teeth, the anterior one

being sometimes bifid, in the right valve there is a single large bifid cardinal

tooth ; lunular edge expanded, with several teeth, or with more or less distinct

corrugations, representing anterior lateral teeth, posterior hinge side straight with a

furrow near the margin for the ligament, and an indistinct terminal posterior lateral

tooth. Type, Corbis rotundata, d^Ovh,

This genus diflPers essentially by the characters of the hinge from the previous

;

there are several middle and upper cretaceous species which belong to it, but none

are known from more recent deposits.

7. Sphceriola, Stol., 1870. Shell rounded, globose, nearly equilateral, with

concentric strise or sulci on the surface, hinge with two diverging cardinal teeth in

each valve, the anterior being somewhat elongated and nearly horizontally extended.

Type, Sphcera Madridi, d'Arch., (vide Morris and Lycett, Eoss. Great OoL,

part ii; p. 71) ; the absence of lateral teeth and the usual rounded and globose form

readily distinguish this genus from the next. Some species belonging to it are

3 p
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already met with in triassic beds, and others occur in the Lias and Dogger, but no

cretaceous species has yet been suflB.ciently ascertained. The genus had been

mistaken for SphcBra, under which name also most of the species appear to have

been described.

8. Corbis, Guv., 1817, (Gafrarmm^^ Bolten, apud H. and A. Adams). Shell

oval, sub-equilateral, moderately tumid, usually with cancellated surface, hinge

with two cardinal, one anterior and one posterior lateral tooth, ligament long,

situated in a groove ; muscular impressions oval, the anterior generally somewhat

larger than the posterior. Type, (7. fimhriaia^ Linn.

The species of Gorhis occur through all the mesozoic and tertiary strata, but

they are always rare shells ; equally so are the few recent species as yet known.

The triassic species like (7. laticosta and plana, described by Laube from St. Cassian

(Denksch. Akad., Wien, xxv, pt. ii, pp. 38 and 39, &c.,) may be compared with

Erycinella in the form of the hinge-teeth,

9. CorUcella, Morr. and Lycett, 1853, (Moll. Great. Ool., pt. ii, p. 94).

Shell ovately elongated, rather compressed, (tellinoid), sub-inequilateral, anteriorly

rounded, posteriorly a little less high and obliquely truncate at the end, hinge in

the left valve with one large anterior lamina-like, and another smaller bifid posterior

cardinal tooth ; in the right valve there is one small anterior and one large posterior

cardinal, and in each one posterior lateral. The type of the genus is Gorhis

fOorhicellaJ Batlionica, M. and L., from oolitic beds near Minchinhampton.

Morris and Lycett state that the anterior lateral tooth is always wanting, but

though not well developed, it is certainly indicated by the internally strongly

thickened margin in such species as Gorl. depressa, Desh., and still more in Gorb,

JBarrensis, Buv., (vide Loriol and Cotteau, Mon. Pal. and GeoL, &c., Portlandien,

1868, pi. 10, figs. 5 and 6). The tellinoid compressed form of these shells and
their ornamentation, consisting merely of fine striae of growth, shows a great simi-

larity to Mactromya, Ag., and readily distinguishes the genus from Gorbis, but the

hinge,—judging from the variation of the teeth in the different species,—does not

appear essentially to differ from that of this last named genus.

10. Sportella, Desh., 1860, (Paris foss., 2nd edit., i, p. 593). Shell ovately

elongated, sub-equilateral, moderately compressed, with sub-parallel upper and
lower margins ; hinge in the left valve with two diverging unequal cardinal teeth,

the posterior being somewhat elongated, in the right with a large single median
and a small anterior cardinal tooth. Type, >S'. Gaillati, Desh., from the eocene

beds of the Paris basin.

I am not acquainted with any cretaceous or older species belonging to this

genus. Deshayes (1. cit., p. 594), says that some Jurassic and other species of

Sportella have been included by Agassiz in his Mactronnja. It would have been

=^ Bolten's name can hardly be accepted for this genus, for it was actually proposed for a mixtum compositum
of tlie niost varied genera of shells, and it is doubtful which should be taken as the type. M. v. Miihlfeld's name
Fimbria (1811) is pre-occupied by that of Bohadsch in 1761, and of the contemporaneous names CorUs and IdotJiea,

the former certainly deserves preference on account of its having been almost generally accepted by conchologists, though
it was only lately given up by Deshayes and his followers for that of Fimbria which cannot be adopted.
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easier to settle this question, if Deshayes had in such a case as this pointed out
the species to which he particularly refers, for, as the statement now stands, it

seems to be only a guess. Tliere are no doubt several of Agassiz' MactromycB in

external form almost identical with Sjportella, but they again so perfectly resemble
other species in wliich the muscular impressions and pallial sinus indicate a generic
difference, that it does not appear at all probable that any of them belong to

Sportella, Such is at least the opinion which one is forced to accept by a
comparison of Agassiz's drawings; the examination of original specimens may, of

course, lead possibly to different results. Deshayes further states that Sowerby's
CorUs Icevis (Min. Conch., vi, pi. 580,) is a Sportella, Sowerby shows in the only
specimen which he examined a large anterior lateral tooth and the posterior is

said to have possibly been worn away, but even should this not have been the case,

the species could not belong to Sportella ; it may, however, be a CorUcella,

11. Sphcsrella, Con., 1838, (Tert. foss., p. 17, and Journ. Acad. N. S., Phil, iv,

p. 280). Shell rounded, tumid, thin; hinge with two cardinal teeth in each valve,

the posterior one in the right valve broad, bifid, parallel to the hinge margin, in

the left single, but equally elongated; type, Sph. sub-vexa, Con., from tertmry/ i^Lo^^tc,

deposits ; the genus also occurs in cretaceous and older mesozoic deposits, but
appears to be very scarce. Laube described one species, i^^ci/za (^/^(?(?p5, from the
St. Cassian beds (vide Denksch. Akad., Wien, xxv, pt. ii, p. 36, pi. 15, fig. 5).

Even some of the palaeozoic Lucince may belong to the genus. Conrad and others

class it near JDiplodonta, but the prolonged posterior teeth appear to indicate a
greater relation to the various cobbing than to the TIngulinid^.

b. 8uh-famil?/,—L VCININJE.

12. TUlis, Eischer, 1864, (Journ. de Conch., ix, p. 345). Shell ovate, higher
than long, inflated, thin, finely concentrically striated and with a posterior dupli-

cature extending from the beaks; hinge edentulous, lunula small and very deep,

forming a kind of a roundish or spoon-shaped process below the beaks ; muscular
impressions rounded. Type, PA. Cumingii, Eisch., from the Moluccas.

13. Cryptodon, Turton, 1822. Shell sub-orbicular, somewhat higher than
long and with a deep groove extending from the beaks to the postero-inferior

margin, thin, lunule distinct ; hinge with a single cardinal tooth in the right valve ;

ligament thin, linear, marginal ; muscular impressions roundish oval. Type, (7. flexuo-

sus, Mont. The few species known live in the northern seas and in deep water.

14. Lucina, Brug., 1792. Shell rounded, sub-orbicular, moderately com-
pressed, or more or less inflated and solid, ligament situated in a deep groove, some-
times nearly internal ; hinge with two cardinal and two lateral teeth, one or the

other often becoming partially or wholly obsolete ; anterior muscular impression

large, elongated, more or less prolonged towards the centre of the valves ; posterior,

oval, sub-marginal ; pallial line distinct, sometimes partially or locally interrupted

;

internal layer of shell within the pallial line distinctly rugose, opaque; lunule

usually deeply excavated.
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The species of Lucina, thougli not so numerous as those of Tellina, offer a

somewhat similar amount of variation. Although some of them appear at first

sight to represent very different types, they are upon a comparison of large materials

connected by so many intermediate forms that it does not seem advisable to give

them a higher than a sub-generic rank. Deshayes in his valuable contribution

to the anatomy of the Lucince (Journ. de Conch,, I86I5 ix, p. 317,) has, I think,

sufficiently proved that there is an intimate connection existing between all the

recent species of Lucince, all possessing in common the more or less orbiculate form,

moderately curved hinge-line either with well developed cardinal and lateral, or

with partially or wholly obsolete teeth, a large anterior muscular impression, rugose

surface of the internal shell, the mantle being partially attached to it, &c. The
animals in all the species which Deshayes examined were very similar. At the

same time, however, it cannot be denied that there are several well marked groups

of Lucina, and following H. and A. Adams and others, I shall retain them, as

already noticed, as sub-genera. They are, it is true, chiefly based upon some
variations in the external shape and upon the ornamentation, characters which
at first sight appear very subordinate. But there can be no doubt that several

of them are well founded distinctions, which can be traced from the present time
through all the tertiary, cretaceous, and in some cases even into the Jurassic deposits.

a. The name Lucina has been reserved for the species of the type of

L, Jamaicensis, Spongier; the shells are roundish, oval, or orbicular, concentrically

lamellated or striated, moderately tumid ; cardinal and lateral teeth, as a rule, well
developed.

6. Loripes, Poli, 1791, type, L. lactea, Linn. ; similar in form to Lucina, but
usually more tumid, either the lateral or the cardinal, or all the hinge-teeth, become
obsolete ; ligament sub-internal, sometimes quite closed up in a furrow of the poste-

rior hinge margin.

(a). There are four somewhat different types of recent Loripes, the one repre-

sented by the above-mentioned type species, and a few others ; the shells are usually
moderately compressed, orbicular, with fine concentric strise on the surface ; the
right valve has one rather large cardinal tooth, the left two smaller teeth, the ante-

rior being placed parallel to the lunular margin; the ligament is almost quite

internal. This group appears to be purely marine.

(/5). The second group is represented by species like Luc. harhata, ovum, &c.

;

they are generally strongly inflated and have all the hinge-teeth obsolete or nearly
so ; these are also mostly purely marine shells.

(y). The third sub-division is represented by Luc. Thilippinarum, Hanley ; the
shells are comparatively thick, concentrically coarsely lamellated, covered with a
horny epidermis, the teeth are either obsolete, or there is one blunt cardinal
tooth in one and a simple groove in the other valve ; usually the anterior, but
very rarely the posterior lateral teeth are developed, all, as a rule, become obsolete
in old specimens. The species belonging to this group mostly live in brackish
water and in estuaries.
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(^). To these three divisions I add provisionally a fourth one, which Gabb (Pal.

Calif., ii, 1869, p. 188,) proposed for his ? Loripes duhius and named CUssocoliis.

The shell is sub-orbicular, thin, with the ligament lodged in a deep groove, the

right valve has the hinge margin slightly thickened under the beak, the left with

an obsolete tubercle ;
" pallial line unknown," but I hardly expect that the shell

is different from the second group of Loripes I mentioned.

c. Here, Gabb, 1866, (Pal. Calif., ii, p. 28). Shell sub-orbicular, globose, con-

centrically striated, anterior lateral and cardinal teeth well developed, as in Lucina,

but the lunule is very deep, extending across the hinge area between the anterior

lateral and the cardinal teeth. Type, Luc. \ILere\ RicMhofeni, Gabb, from tertiary

beds of California. It seems very doubtful that the excavation of the lunule is

a character sufficient for separating this shell from Lucina, unless there is some

difference in the internal structure and the muscular impressions, as is, for instance,

the case in Fhilis, Gabb suggests that two recent species living on the Pacific

coast should also be referred to Ilere^ Luc. excavata, Carp., and another, with

six large rounded ribs, occurring in the Gulf of California. If we, however,

principally base the sub-genera upon the character of ornamentation, the costate

species would rather be referable to the next group.

d. Codakia, Scop., 1777. Shell sub-orbicular or obliquely oval, compressed,

radiately ribbed, the areal edges behind the beaks almost entirely enclosing the

ligament, hinge-teeth regular and generally complete; type, Ltic. tigerina^ Linn.

e. Miltlia, H. and A. Adams, 1857. Shell roundly ovate, rather high,

concentrically striated, and more or less distinctly radiately ribbed ; hinge with the

lateral teeth sometimes obsolete ; type, Luc. Childreni, Gray. As this species shows

fi.ne radiating ribs, the more distinctly ribbed but sub-orbicular species, like

Luc. scabra, Lam., and others, could be referred to this sub-genus, if not to CodaUa,

for many of that group, referred by II. and A. Adams to Myrtea, possess well

developed lateral teeth.

/. Myrtea, Turt., 1822. Shell ovately elongated with a long hinge area,

compressed, concentrically striated, hinge with the lateral teeth sometimes obsolete

;

type. Lug. spmifera, Mont., sp. The only other recent species which should be re-

tained in this sub-genus is Luc. fahula, Reeve; all the others noted by H. and A.

Adams may better be placed in Miltha. Porms of the typical species, Luc. spinifera,

already occur in Jurassic and cretaceous rocks, and some of those have the

lateral teeth distinct, others not, but the shape of the shells appears to remain

constant.

g. LirodisGus, Con., 1869, (Am. Journ. Conch., v, p. 46). Shell sub-quadran-

gular, concentrically ribbed, posterior side lobed by an impressed line; hinge with

two cardinal teeth in each valve, right valve with a small pyramidal anterior lateral

tooth, left with a posterior one distant from the cardinals ; type, Ast. tellinoides,

Con., from eocene rocks. The author SLiggests that the cretaceous Astarte sinuata,

d'Orbigny, may belong to the same genus. I believe it to be a sub-genus of

;^ Lucina, and it seems doubtful whether it be sufficiently distinguishable from Myrtea.



252 CRETACEOUS PELECYPODA

7^. Cyclas, Klein, 1753. Shell orbicular, moderately compressed, thin,

hinge-teeth generally complete, but very small, surface with regular concentric

strige of growth, covered with a kind of polished coating, which is angularly and

divaricately striated; type, Luc. divaricata, Linn. Species of this type already

occur in cretaceous deposits.

List of cretaceous species.

a. CORBINJE, vide genus Fimbria in Pictet and Canipiclie, Pal. Suisse^ 4™*^ ser., 5"^^ liv._, p. 283.

1.

—

F. corrugafa, Sow.^ is the tjpe of Sowerby^s Splimva and of Conrad^s Palceocorbis

(see p. 247).

2-5.

—

F. gemmifera, P. and C, Michaillensis, P. and C, fibrosa, Forb.;, GauUina, P. and P.,

are not known by the hinge-teeth; the forms agree with Corbis, excepting the first named species,

which may also be a Lucina (sub-genus Codakia).

6.

—

F, rotundata, d^Orb., is the type of the genus Miitiella (see p. 247).

7.

—

F. Verneuilli, Gueranger, [Corbis id., Album paleont. de la Sarthe_, 1867, pi. xix^ fig. 8),

is a small concentrically lamellated species of Mutiella. Gueranger also gives two figures on the

same plate of the last named species.

8.

—

F. striatocostafa, d^Orb., probably belongs to the same genus as the last, or to Sph(Bnola.

9.

—

F. Salignaci, Coq., not known from the hinge.

X 10.

—

F. coarctata, Ti'iit., is a Mutiella.

11-12.

—

F. muUilamellosa and snblamellosa, d^Orb., uncertain.

13.

—

F, Tevesthensis, Coq.^, from Algiers,, appears to be a true Corbis.

14.— Corbis sublavis, Keys., (Petschora-reise, pi. 17, figs. 12-13,) is apparently a true Corbis,

and doubtfully referred by Eichwald to the Neocomien (Leth. ross., xi livr., 1867, p. 641).

15-16.

—

Luc. heteroclita, d'Orb., (Eichwald, ibid. p. 647,) is a Unicardium, and the same may
be the case with Luc. rostrata, Eichw., (ibid. p. 649) ; both rather appear to resemble Jurassic more

than cretaceous types.

17.— Unicardium inornatum., d^Orb., [Card, idem. Pal. fran9. cret., pi. 256, figs. 3-6).

18.

—

Fimbriella laevigata, Sow., sp-., see p. 246.

19-20.

—

8]pli(2rella concentrica. Con., Journ. Acad. N. Sc, Ph., ii, p. 280, is from the Alabama
cretaceous rocks ; and Sph. Oregon, Con., is quoted by Conrad from the lower eocene (? cretaceous)

of Oregon, (see Check-list eocene foss.. Smith. Misc. Coll., No. 200, 1866, p. 6).

In the South Indian cretaceous rocks the following three species occur :—
21-23.

—

Mutiella exigua, Corbis typica, and oblonga ; all are from the highest beds, the Arrialoor

group.

I. LVCININJE, vide Lucina in Pict. and Camp., Pal. Suisse, 1. cit., p. 290.

24-28.

—

L. Germani, vermicularis, Cornueliana, Du^miiana, sin^ Roiiyana appear to be tnuQ Lucince.

29.

—

L, Bobinaldina is quite uncertain.

30.—./;. globiformis, Leym., has more the form and structure of a Mysia f= Liplodonta)
than of a Lucina.

31.—Z. Urgonensis, Lor., Rech. Geol. de la Savoie, &c.,par A. Favre, tom. i, 1867, p. 377, pi. c,

fig. 13 j
the posterior radiating striation of this species strongly recalls Linearia, (Tellinid^).

32.

—

L. ? solidula I would suspect to be a Mysia.

33-34.

—

L. Yaldensis and sculpAa are apparently true LucincB.

35.—X. Vibrayeana has the external form of the sub-genus Myrtea of Lucina.

36-37.—i^. Banct(E-crucis and Arduennensis may rather belong to Mysia than to Lucina.

38.—Z. ? orbicularis, Sow. ; this looks more like a Limopsis than a Lucina.

39.

—

L, pisum is a true Lucina,



OP SOUTHERN INDIA. 253

40.— L. Tiironiensis is either a Mi/sia or a Lucina.

41-45.

—

L. Nereis, s^ih-pisum, CatnpaniensiSj MicheUni, Harlei are apparently Luc'vikb.

\Tj, lenticularis, Goldf., is one of the typical species of I]npliyla, Gabb, vide p. 156].
46-52.

—

L. jproducta, lohata, stib-nmmsmalis, 1850 {= tenuis, Miiller, Petrsef. Aach. Kreid.,

pt. ii, 1851, p. %^), Geiniizi, cretacea, (vide Favre, Descrip. M. foss. de Lemberg, 1869, p. 115),

sub-squamulata and S2ipra -cretacea, all appear to be true LucincE,

53-56.

—

L.in(Equalis,corhisoides^ Pkillipsiana, d^ndi Fischeriaiia, d^Orb., (Eichwald, Leth. ross.

xi livr., 1867, p. 648, and Murchison, Ver. and Keys. Pal. d. Euss., pi. 39, figs. 1-8, and pi. 38,

figs. 31-32,) are apparently Lucince ; Eichwald quotes them from neocomien beds.

bl.—L. discors, Eichw., ibid. p. 656, pi. 24, fig. 8, belongs to the sub-genus Cyclas of Lucina.

Eichwald also mentions Z. Boissyi, Leym., as occurring in neocomien beds of Eussia; the

species belongs more probably to the family Venerid^, than that it should represent a Lucina.

58-59.— L. Nicasei and Masylma are described by Coquand from the Province Constantine,

Algiers.

60-65.— L. occidentalis
,
parvilineata, pinguis, suh-lenticularis, suhundata, and ventricosa are

recorded by Meek in his Check-list of North Am. cret. foss.. Smiths. Misc. Coll., No. 177, 1864.

QQ,—L.plicatocostata, d'Orb., Voy. d. Y Am. merid., pi. 18, figs. 13-14. L. excentrica, Sow.,
Darwin, South America, pi. 5, fig. 21.

67-68.— L. Grangei and Bumoidini (? Desmoulini, Index to Prod„ iii, p. 89), Voy. Astrol. Pal.>

pi. 2, are also from South America.

69-74.

—

Clissocolus dubius, Lucina nasuta, postice-radiata, subcircularis, cumulata, and ? L. cre-

tacea, are noted by Gabb from California (Pal. Calif., ii, p. 213).

75-77.~—From Conrad's Check-list of eocene foss. of N. America, (Smiths. Misc. Coll.,

No. 200, p. 6,) are to be noticed L. acutilineata, fibrosa, and gyrata, (Dosinia apud Gabb, Pal.

Calif, vol. i).

78-80.—In Lynch's Exp.' report are noted by Conrad from Palsestine L. syrlaca, sub-truncata,

and safedensis ; the two former are imperfect casts, the third is a nearly circular, concentrically

lamellated Lucina.

81-86.—In South India the following six species occur:

—

Lucina \_Codalda'\ percrassa, L. fallax,

L. nudata, L. \_Cyclas'] imiiolata, L. [_Myrtea'] Arcotina, L. \_Myrtea'] dentigera.

All the nine species of South Indian cretaceous LuciNlD^ occur in the Arrialoor group; only
one is found also in the Ootatoor group, and another species is met with in all the three groups.

As regards the representation of the whole family in cretaceous beds, there can be no doubt
that the number of species sensibly increases from the lower into the higher beds, and equally so

does the number of generic and sub-generic types.

MUTIELLA, Stol., 1870, (see p. 247).

/\. MuTiELLA EXiGUA, StoUczka, PL XIII, Pig. 5.

M, testa ovulata, tumida,fere ceqtiilaferali, umbonibus paululum prominulis, obtu-

sis, incurms ; supe7]ficie concentrice rugose lamellata ; margine lunulari expanso, levis-

sime curvato, margine areali subrecto, modice declivi ; cai^dine in valva sinistra denti-

bus duobus cardinalibus lamelliformibus et unico postico laterati elongate tuber-

culo parvo terminanti instructo ; expansione cardinali interne obsolete rugulata

(? bidenticulataj

,

Height of shell : its length ... ... ... ... 0"85

Thickness „ : „ ... ... ... _ 0'71

The concentric lamellae are very characteristic for this comparatively small

species of Mutiella ; there was most probably also a fine radiating striation between
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them, but the only specimen we possess has not the surface in such a good state

as to show this sufficiently clearly. In the left valve the beak is curved anteriorly

;

mmediately below it there is a lamelliform tooth, and a second one a little in front

and below it ; one narrow ridge runs the^ whole length of the areal margin and

terminates with a small posterior tubercular tooth.

Locality.—Olapaudy, in an oolitic brownish calcareous and earthy rock ; appa-

rently very rare.

Formation.—Arrialoor group.

? SplicEriola, sp, ind.

Only two imperfect cast specimens of a small, rounded, tumid, concentrically

lamellated species were met with in the light coloured Arrialoor sandstone near

Stripermatur, in company with Hippagus Aemilianus. One valve is 5 m. m. long,

4^ m. m. high, and 2 m. m. thick. In external appearance the shell resembles

some of the Jurassic species of Spli(Eriola, but it is impossible to trace the hinge-

teeth. The discovery of better materials will, it is hoped, settle the determination

of this species.

CORBIS, Cuv., 1817, (see p. 248).

1. CoEBis TYPiCA, Stoliczha, PI. XIII, Pigs. 11-12.

G. testa stihquadrangiUariter ovata, siibcBquilaterali, antice late rotimdata, pos-

tice angustata et oblique suh-truncata, umhoniljus valde tumidis, latis, antice versus in-

curvis, approximatis ; lunula parva, 'profunda, Icemgata ; margine areali subrecto, de-

clivi ; margine ventrali leviter curvato ; superficie costutis concentricis crassis confertis

antice ac postice sulcis radiantibus decussatis et in medio striis tenuioribus radiantibus

ornata; cardine dentibus duobus cardinalibus et lateralibus instructo, laterali antico

multo crassiori quam postico, et cardmalibus approximato ; ligamento in excavatione

profunda sito ; margine interiori omnino crasse et pliciforme denticulato.

Height of shell : its length ... ... ... ._ q-SO

Thickness „ : „ ... ... ... ... {yi^{)

This is a typical species of Corbis, in form and ornamentation resembling the

recent C. fimbriata, but higher and more attenuated posteriorly; the radiating

striation is at both ends much stronger than in the middle of the shell, where
it is only observable in the depressions separating the concentric ribs.

We have received from the late L. Seeman of Paris a species under the name
of Corbis subclathrata from the so-called Asphalt-beds (Kimmeridgien) of Hanover.
This species is very closely allied to our cretaceous shell, it only appears to be a
little more flexuous posteriorly.

Locality.—^rnnjooY, in a white earthy limestone ; apparently rare.

Formation,—Arrialoor group.
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2. CoRBis OBLONGA, StoUczka, PL XIII, Eig. 10.

G. testa ovato obtonga, fere cBquUaterali, compressiuscuta, concentrice crasse

costata et radiatim minute striata, striis confertis, antice ac postice paulo fortioribus

quam in medio ; parte antica tata, ad marginem tente curvata, postica angustiore

;

margine areali valde dectivi, rectitisculo, postico subrotundato, margine inferiori, sen

'oentrali, undutatim teviter convexo ; lunula elongata, angustissima, Icevigata ; cardine

duobiis dentibus cardinalibus et lateralibus instructo, dente laterali antico remoto

;

tigamento profunde sito ; margine interno crenulato.

Height of shell : its length ... ... ._ __ 0'80

Thickness „ : „ ... ... .__ ^^_ ().4(j

The more compressed valves and the remote anterior lateral tooth essentially

distinguish this species from the last. The concentric ribs are strong and sharp,

but the radiating strise very fine, and not much more distinct at both the ends

of the shell than they are in the middle. The valves are nearly equilateral and,

what is rarely the case in this genus, the anterior broad end almost a little longer

than the posterior.

Locality,—Ninnyoor, in white limestone with the previous species.

Formation,—Arrialoor group.

LUCINA, Brug., 1792, (seep. 249, &c.).

1. LuciNA [codakia] percrassa, Stoliczka, PL XIV, Eigs. 1-2.

Lug. ^Cod.'] testa rotundate quadrangulari, sub-cequilaterali, crassissima,

moderate convexa, sub-lcemgata, prope peripheriam striis impressis distantibus

incrementiet lineis radiantibus intersectisprecipue inparte antica distinctis suppeditata;

antice late rotundata, postice subtruncafa, infra subrecta seu levissime insinuata

;

lunula profunda, ovata ; arecB marginibus declivibus, subrectis, ligamentum profundum
fere omnino tegentibus. Cardine dentibus cardinalibus crassissimis, dente laterali

antico crassiori quam postico cardinalibus valde approximate instimcto ; margine

interno crasse dentato ; impressione mtiscula7H antica valde elongata, postica ovata ;

impressione palliali profunda, continua.

Height of shell equal to its length, or very little longer ; thickness equal to half the length, or a little more.

There is scarcely another species of Lucina known which equals the present

one in the thickness of the shell and its large, ron^ndly quadrangular size. Its

external form greatly recalls an Axina^a (= Fectunculus, Lam). Some of our

largest specimens are 150 m. m. long, and the shell near the beaks is sometimes

20 m. m. thick ; naturally the hinge-teeth are also very strongly developed ; the

anterior lateral is much stronger than the posterior and quite close to the cardinals.

The external surface is almost smooth in the greater number of specimens,

but when well preserved it shows towards the margin a number of distant con-

centric striae indicating stages of growth, and also some radiating impressed lines,

which are generally most distinct on the broader anterior end. The internal

3 n
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margin is wholly toothed, which is not very usual in Lticina, and this, as likewise

the great thickness of the shell, rather partakes of the characters of Cof^bis ; but as

the anterior muscular scar is considerably more elongated than the posterior, and

extends within the space included by the pallia! impression, I consider the generic

determination as a Lucina to be the more correct one.

Locality.—Ninnyoor, in white limestone; common.

Formation.—Arrialoor group.

2. Lucina fallax, Forbes, PI. XIII, Eigs. 13, 15-17 ; and PL XIV, Eigs. 3-5, 7-8.

1846. Luc. fallax, Forbes, Trans., Geol. Soc, London, vii, p. 143, pi. xvii, fig. S—idem auctorum.

i. testa orbiculata, nonnunquam paulo longiore quam. alta, cequilaterali, plus

minusve compressa, ad marginem interdum lamellose incrassata (vide tab. xiii, Jig. 13)^

in superficie lamellis aciitis concentricis distantioribus et striis minutissimis inter-

positis ornata ; kmula parva, excavata ; area elongata, angustissima, profunda, liga-

mentum marginibus aciitatis fere omnino tegente ; cardine dentibus cardinalibus et

lateralibus sicut in Lucinis typicis instructo ; testce superficie interna minute scrobicu-

lata; impressione musculari antica augusta, valde elongata atque flexuose curvata,

postica breviore ; margine interno Icevigato.

PI. xiii, fig. 13. PI. xiii, fig. 16. PI. xiv, fig. 3. PI. xiv, fig. 5. PI. xiv, fig. 7.

Height of shell : its length... 0'97 0*90 0*89 0-93 1-04

Thickness „ : „ ... 0*61 0-40 0-42 0-46 0-50

This is an extremely variable species. Its form is always more or less approach-
ing to orbicular with slightly prominent median beaks ; the lunula is small and
excavated, the areal margins sharp and almost touching each other above the liga-

ment ; the surface is covered with numerous sharp concentric lamellae, between
which fine striae* are situated ; sometimes the lamellae are especially numerous near
the margin, producing here a great thickness of the shell. The hinge-teeth, the
finely scrobiculate internal surface of the shell, muscular scars, and pallial impres-
sion do not differ in any marked way from those of other Lucince.

With regard to form and thickness of the shell several varieties may be dis-

tinguished.

The specimens figured on pi. xiv, figs. 3-5, may be regarded as typical ; the
shells are sub-orbicular, slightly longer than high, and the valves are very evenly
rounded, the thickness of the shell being more than fths of its length.

Pigs. 15-17 on pi. xiii represent a compressed variety, the shells are also some-
what longer than high, the valves are tumescent near the beaks, but much atten-
uated towards the margin ; the thickness of the shell is not more than fths of its

length.

Pigs. 7-8 on pi. xiv represent a third variety, the shells are nearly orbicular,
with pointed beaks, with thick convex valves ; the thickness of the shell is equal to
one-half of its length.

^ These are not sufficiently well expressed in figs. 3 and 5 of pi. xiv.
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Pig. 13, pi. xiii, represents a fourth variety, which in form closely resembles
the last, but the thickness is more than one-half the length of the shell, being
especially great near the margins.

I was first much inclined to regard some of these varieties as distinct species,

but a careful comparison of the specimens shows that the difterent forms are closely

connected with each other, and no doubt all represent one and the same specific

type of shell.

Localities,—All the specimens were obtained from a dark brown earthy lime-

stone near Moraviatoor, except a single specimen, figured on pi. xiii, fig. 17, which
is from the white limestone near Ninnyoor.

Formation,—Ootatoor and Arrialoor groups.

3. LuciNA UNDATA, Stoliczka, PI. XIII, Pig. 14.

L, testa quadrangulari, 07^biculata, fere csquilaterali, moderate convexiuscula,

umbonibus tumidulis, incurvis, acutiusculis et carina obtusiuscula ab umbonibus ad
marginem postero-inferiorem decurrente instructa ; superficie st^^iis incrementi minu-
tissimis sub-obsoletis tecta ; lunula hand profimda ; ligamento in excavatione brevi

pone umbones sito.

Height of shell equal to its length.

Thickness „ : its length ... ... ... .,, 0"55

The only figured specimen I have seen of this shell does not show the hinge-
teeth, but judging from external characters it seems to be a Lucina, for the
structure appears to be a little too solid for a Mysia C=DiplodontaJ ; still a careful

comparison of well preserved specimens with the last named genus would be very
desirable. The striae of growth on the surface are almost obsolete ; the somewhat
squarish orbicular form with a posterior plicature and the want of a distinct lunula
readily distinguish this from the last species.

Locality,—South-east of Arrialoor, in a whitish sandstone.

Formation,—Arrialoor group.

4. LuciNA [cYCLAs] T^NiOLATA, StoUczka, PI. XIII, Pig. 9.

L. \^Cycl,'\ testafere orbiculata, parvula, tenui, paulo convexiuscula, superficie

nonnullis lineis impressis incrementi ac striis lamelliformibus confertissimis per
longitudinem leviter flexuose percurrentibtis ornata; margine lunulari paulo incurvo,
lunula angusta, elongata, mediocriter profunda, haud distincter circumscripta;
impressionibus muscularibus regularibus,—dentes cardinis non vidi.

Height of shell : its length ... ... ^^ q.q^

Thickness^* „ : „ ... ... ,,_ ^ q.^^^

This is one of the very few species from cretaceous rocks belonging to the
sub-genus Cyclas, characterized by its comparatively thin shell and longitudinal

* In fig. 95 on pi. xiii the shell is shown to be more compressed than it actually is; the convexity of the valves
should he appreciably stronger.
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undulating or divaricate striation, which is quite independent from the stride indi-

cating stages of growth. In the present species the longitudinal striae are very

numerous and only slightly curved, but the total form of the shell exactly corres-

ponds to that of its recent and cainozoic allies.

Locality,—Ninnyoor, in white limestone ; apparently rare.

Formation.—Arrialoor group.

5. LuciNA [Myetea] arcotina, Stoliczka, PL XV, Eigs. 1-5.

L. [_Myrtea'\ testa trapezoidali, longiore quam alta, compressiuscula , margine
Itmulari paululum insinuato, valde declivi, areali levissime convexo, antice sub-

rotundata, postice oblique truncata ; superjicie striis concentricis confertissimis et

nonnullis distantioribus incrassatis tecta ; lunula et area elongatis, excavatis, angustis ;

cardine dentibus cardinalibus et lateralibus bene distinctis instructo ; margine interno

plus minusve disthicte crenulato.

Height of shell : its length... ... ... ... 0-75 -O'Sl

Thickness „ : „ ... ... ... ... 0-36- 0-50

This species has very much the form of "the type species of Myrtea, Luc, spini-

fera, Mont., and the hinge is also quite similar, so that there can be no doubt as

to the sub-generic determination of the species. It is always longer than high, the

lunular margin slopes very precipitously and is slightly concave, the upper or areal

margin nearly straight or slightly convex, the edges being rather sharpened and
somewhat prominent ; both lunula and area are deeply excavated and elongated

;

the surface is covered with numerous striae of growth, near the apex all are

stronger, but further on only a few are more prominent at certain distances, and
separated by deep sulci. In some of the specimens I have not been able to observe

any crenulation of the internal margin, in others it is, however, distinct.

Localities.—Paraliy (one specimen from a dark colored earthy limestone)

;

Andoor (two specimens in a grey conglomeratic sandstone) ; Olapaudy (two speci-

mens in a light brown oolitic rock).

Formations,—Ooi^iooY, Trichinopoly, and Arrialoor groups.

6. LuciNA [Myrtea] dentigeua, Stoliczlm, PI. XV, Figs. 6-8.

L. \_Myrt,'] testa sub-quadrangulari, crassiuscula, tmnida, margine lunulari
concavo, areali rectiusculo ; lunula lata, ovate elongata, profunda, area paulo exca-
vata, angustiore; superficie concentrice lamellose confertim striata, margine interno
crasse dentato.

Height of shell about equal to its length.

Thickness of same : its length ... ... ... ... 071

The more regularly quadrangular and at the same time more tumid form
readily distinguish this species from the previous one. The surface is covered with
concentric, sharp, equal lamellar strise ; the inner margin is particularly in some
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specimens very strongly dentated and thickened. I have only imperfectly seen

the hinge-teeth, the cardinals appear to be regular, the posterior are very much
smaller than the anterior ; on each side there is a long lateral rim parallel to the

margin, as in other LucincB, but whether it terminates with a special lateral tooth

I have not been able to trace out.

Localities.—Olapaudy and west of Arrialoor, in a brownish and grey conglo-

meratic sandstone.

Fo7ination,—Arrialoor group.

XXIV. Family,— UNGULINID^.
The animals of the genera referable to this family agree in form with those of

the LuciNiDM, but they have the mantle margins much more united below, leavino-

in front only a comparatively small pedal opening, the siphonal orifice is also sino'le

;

the gills are of moderate size and consist of two elongated plumes on each side

;

the foot is elongated, hollow inside, generally vermiform, or somewhat geniculate,

but always much shorter than in the previous family ; the mouth is of moderate

size, and the palpi, four in number, well developed.

The shells are oval or roundish, rather thin, with the internal surface always
of a peculiar silky or pearly appearance and mostly quite smooth ; the hinge usuallv

has two small cardinal teeth in each valve, the laterals are always wanting ; the

muscular scars are oval, or elongately oval, sub-equal, the anterior being rarely

much longer than the posterior ; pallial line entire, sometimes truncate posteriorly

and generally faint ; ligament external or sub-internal.

I shall refer to this family the following seven genera : Sippagus, Scacchia,

Ungulina, Cyrenoida (^=Cyrenella), Felania, Mysia C=Diplodonta), and FsatMira.
Deshayes, and many other conchologists who accept that celebrated author's

views, class several of the above-named genera in the Lucinidm, admittino* the
difficulty which exists in the classification of the fossil species. There can be no
question that all those genera quoted exhibit a very marked relation to the i?7c/ivjz>^ •

but when we look at the important differences which I have pointed out in the
anatomy of the animals, namely, the small size of the foot, the presence of well
developed labial palps, the single posterior siphonal orifice, and also the reo-ular

want of lateral teeth in the shells, their thin and silky internal structure, the form
of the muscular impressions, &c., we must regard the present family, in the manner
introduced by H. and A. Adams in their "Genera," as a small natural group of
shells.

In their geological history the Ungulinid^ also differ somewhat from the
LuciNiB^. There are some forms known already in paleozoic (Silurian and
Carboniferous) rocks, very strongly resembling in external shape Vngulina, and
which have been described under that generic name ; but sufiiciently authenticated
species of the family are as yet only on record from cretaceous and younger
deposits, their number slightly increasing up to the present date. On the whole,
these shells are always rare.

3s
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1. Sippagus, Lea, 183e3, (Oontrib. to GeoL, p. 72). Shell ovate, higlier than

long, tumid, with prominent, attenuated, incurved beaks, of moderate thickness,

internal and external superficial layers of a silky appearance ; hinge edentulous, with

a simple insinuation or a slight notch ; ligamental furrow sub-internal, lunula not

excavated, muscular impressions ovate, marginal; type, H. isocardioides, Lea,

from tertiary beds of Alabama.

I have already (p. 225) noticed that this shell cannot be classed wdth Verti-

cordia and others, as has been done by most authors. The form and silky structure

of the internal layer of the shell indicate a close relation to Ungulina and

Mysia in the same manner, as Cryptodon or Loripes is allied to typical Luclna.

Besides the type species I only know a second one, H. JEtnilianus, which occurs

in the South Indian cretaceous deposits, and is very closely allied to the American
form.

2. ScaccMa, Philippi, 1844. Shell sub-orbicular, thin, muscular impressions

roundly ovate, sub-equal, left valve with one, right valve with two small cardinal

teeth, lateral teeth only indicated by very slightly raised edges of the inner anterior

and posterior margins near the beaks. Type, S, elUptiGa, Scacchi, from the Medi-

terranean ; the only other species known is aS". ovata, Phil., which is doubtfully

identified with the Crag Kellia cycladia of Wood.
3. Ungulma, Daudin, 1802. Shell sub-orbicular, covered with a thick

wrinkled epidermis, hinge with two diverging cardinal teeth in each valve, ligament

sub-internal; muscular impression narrow, elongated. Type, Z7. rubra, Roissy, is

said to be an estuarine species from the Senegal. H. and A. Adams mention that

a few species live in the Mediterranean, but Weinkauf f in his '' Conchil. d.

Mittelmeeres" does not notice any.

Shells which in external form resemble Ungulina as well as ScaccMa are found

already in the Trias and Lias, and they are referrible to either one or the other

genus ; some have been described as JJngulina, but it is more probable that they

belong to ScaccUa, as this is a purely marine form and has the ligament external.

4. Cyrenoida, Joannis, 1835, f Cyrenella,^ Desh., 1835). Shell roundly

sub-quadrangular, beaks small, almost anterior, covered with a thick epidermis ;

muscular impressions large, ovate ; ligament external, very long ; hinge with

three cardinal teeth in each valve ; in the right the posterior is very small and

sometimes almost obsolete ; the middle is strongest, sub-triangular and bifid, the

anterior is thin, lamelliform ; these two last teeth are directed anteriorly ; the left

valve has one large lamelliform anterior cardinal, directed forward, and two very

small posterior ones, the last being, as in the other valve, represented only by a

slight thickening of the frontal edge of the fulcrum. Type, (7. Duponiii, Joan.,

from the Senegal.

Philippi (Handb., p. 316,) says that there is a pallial sinus present, which I

could not observe in the above mentioned type species. H. and A. Adams proposed

^ This name was publislied in the same year as that of Cyrenoida, but it is printed on a subsequent page of

the same Volume, and has, therefore, no doubt been handed over somewhat later for publication.
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a special family for it which they place near to the Cyrenid^, but the form of the

hinge, that of the muscular impressions, and the peculiar silky structure of the internal

shell, possessing at the same time a certain amount of roughness, so characteristic

for the TJnqulinidm leaves, I think, very little doubt that the true ally of

Cyrenoida is Mysia ( — DiplodontaJ ^ and not Cyrena. With the last it has actually

only the outer rough epidermis in common, but this also occurs in JJngulina^ as well

as in most of the brackish-water or estuary shells.

5. Felania, Hecluz, 1851. Shell roundish, compressed, or somettmes ovately

elongated, thin, covered with a smooth, finely striated shining epidermis, hinge with

two diverging cardinal teeth in each valve, the anterior in the left and the posterior

in the right being bifid ; muscular impressions large, oval ;
pallial line truncate

posteriorly or with a very short sinus. Type, FeL diaphana, Gmel., (le Falun of

Adanson,

—

Lucina Adansoni, Heeve,) from the Senegal. Reeve in his monograph

of Lucina describes several other species chiefly from Central America. A few

species also occur in the estuaries along the coast of the Bay of Bengal ; they

appear to be as yet undescribed. In two of our eastern species I have not observed

any posterior sinus, the pallial impression being distinctly entire, slightly truncate

posteriorly ; the muscular scars are marginal, elongated, and flexuous.

6. J/y6^m, Leach, 1827, [P1820] C=I)iplodonta, Bronn, 1831). Shell sub-

orbicular or roundly quadrangular, more or less tumid, concentrically striated, hinge

with two cardinal teeth in each valve, the anterior in the left and the posterior in

the right being bifid, but the teeth of the left are generally smaller and the ante-

rior has sometimes the front half obsolete ; internal hinge margins in front and

behind the beaks usually slightly channelled, muscular impressions elongated,

sub-marginal, pallial line entire; type, Mysia rohindata, Mont.

It having been ascertained that the Tellina rokmdata of Montagu was selected

by Leach as the type of his genus, there is no reasonable ground to be given

upon which the priority of Bronn' s Diplodonta could be based. I am not aware

that Leach's name was published in 1820, but it certainly was used in 1827 by

Brown in his Conchol. Illustrations for the type species M. rotundata, and as this

shell must have at that time been well known through the researches of Montagu,

Dillwyn, Wood, Turton, and others, its generic priority against that of Diplo-

donta cannot be ignored. Mysia differs from Felania by a somewhat more solid

structure of the shell, want of an olivaceous epidermis, perfectly entire pallial

impression, and somewhat more elongated muscular scars. Species of Mysia are

rare in cretaceous deposits, and their occurrence in still older rocks is doubtful.

7. Fsathura, Desh., 1860, (Paris foss., 2nd edit., i, p. 478). Shell elongately

ovate, thin, resembling Clementia, each valve with two diverging cardinal teeth,

those in the right are both bifid, in the left only the anterior is bifid ; muscular

impressions narrow, marginal, elongated, pallial line entire. Type, Fs. fragilis^

Desh., from eocene beds of the Paris basin.
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List of cretaceous species.

Pictet and Campiche, Pal. Suisse.,, 4™^ ser.^, 3"^® part.^ p. 296, only record the following

two species under the name Biplodonta :—
1-2.

—

Mysia UrgonensiSj P. and C.^ and M. gurgitisy P. and E. ; the first is from the Urgonien^

the second from Gault-heds.

In the list of the species of Lucina, I have particularly noticed the following as externally

resembling Mynm:—L, glohiformis, Leym., L,^ solidula, and i/. Turonensis
-,
the hinge-teeth of

these species should be carefully examined.

3-5.

—

Mysia gibbosa, Gabb^ (Jour. A. N. Sc.^ pi. iv; p. 302), M. parilis, Con., (ibid. p. 278)^

and / M. polita, Gabb^ (Pal. Calif.^ i^ p. 178J are noticed from North America.

6.

—

Hippagus Aemilianus is the only species which represents this family in the South Indian

cretaceous rocks.

I may also notice that Cyprimeria obesa, which d''Orbigny described as a Lucina (vide p. 180)^

has the external form and the hinge-teeth somewhat resembling those of a Psathuray but in the

only right valve which I have seen the anterior bifid cardinal tooth is much more oblique than in

Deshayes'' typical Psathura. However^ better preserved specimens of both valves would deserve

a careful comparison regarding this point.

HIPPAGUS, Lea, 1833, (seep. 260).

1. HiPPAGUS iEMiLiANUS, StoUczka, PL XIV5 Pig. 6.

jH". testa verticaliter ovali, multo altiore quam longa, valde inflata, umhonihiis

ohtusiusculis, prominuUs, incurvis, approximatis instructa, crassiuscula, stib-vitrea, in

siiperficie striis minutissimis sub-lamellosis concentricis ac alteris snh-obsoletis

radiantibus ornata ; regione lunulari et areali hand circumscriptis ; cardine edentido

obsolete insinuato ; margine interno continuo, levi.

Height of shell : its length ... ... ... 1-44

Thickness (of both valves) : „ ... ... ... 1*26

I have already noticed that this species most closely resembles the eocene
IL isocardioides, Lea, the type of the genus, which is only a little higher and
apparently somewhat shorter than our fossil. The shell itself is of considerable

thickness, and of a silky appearance, as commonly seen in recent species of M/sia

;

the surface is covered with numerous striae of growth, some of which are stronger

than others, and towards the margin are intersected by deeper furrows ; besides
that there are numerous fine short interrupted radiating strige perceptible.

i:o(?<^Zi^^.—Stripermatiir in whitish soft sandstone, in which a few specimens
only were discovered by the lamented Ch. ^milius Oldham, late Deputy Superin-
tendent of the Madras party of the Geological Survey of India.

Formation,—Arrialoor group.
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XXV. Family,—EB YCINIDuE.

The animals have the mantle margins below open, either entire or provided

with filaments, and often greatly extensible beyond the edges of the shell; in

front the margins form a more or less distinct open fold which represents the inha-

lant siphon, the exhalant siphon is situated posteriorly, and prolonged into a more
or less spacious tube ; the foot is large, generally with a grooved and expansible

sole, often bent upwards and posteriorly provided with a small byssus ; there is a

pair of gills and one pair of palpi on either side.

The shells are of small size, oval, or sub-triangular, thin, equ.ivalve, closed,

generally inequilateral, with the surface smooth or finely ornamented and often

covered with a polished epidermis ; the hinge is provided with strongly divero^ino-

cardinal and sometimes also with lateral teeth ; the cartilage is internal, situated

between the teeth ; two muscular impressions
; pallial line entire.

The JEuYcimBM form a very natural group of small shells, mostly living on
sandy or gravelly ground at considerable depth of sea ; their geographical distri-

bution is general. Almost a larger number is known from northern than from
other seas, but, the tropical regions having as yet been only very little explored

with the dredge, it is difficult to form a correct conclusion on the distribution of

the family.

The present number of recent species is scarcely as large as that known from
the Paris basin alone, aad if other eocene deposits are equally, or nearly so, rich,

it would certainly appear that the family then possessed its greatest development.

Prom cretaceous rocks only one species has been recorded ; others do not appear
to be satisfactorily determined, and those noticed from older formations under the

names of Urycina, and others, are perfectly unreliable.

The genera to be placed in the present family are Brycina r=^Kellia),

Erycinella, Spaniodon, Montacula, TelUmya, Kelliella, Lascea r= Poronia), Lep-
ton, Fristiphora, Boriiia, Pythifia, Cyamiiun, Hindsiella, Thecodonta. H. and
A. Adams class the genera Avhich among those just noted occur recent in two
families, separating Lepton from JErycina as types, but I do not think that the

slight prolongation of the mantle and its marginal filaments are sufficient to

justify such a separation.

1. JErycina, Lam., 1804, ( Kellia, Turton, 1822, Chironia, Desh., 1839).
Shell oval, generally somewhat elongated, sub-equivalve, moderately , inflated,

concentrically striated, or with more or less distinct radiating ribs ; hinge wdth

tw^o widely diverging, large, often grooved or divided cardinal* teeth, sometimes
there is a minute tooth immediately under the beak, but more often it is obsolete

in both, or, at least, in the right valve. Cartilage situated in an internal groove,

extending from the beak posteriorly and situated in front of the posterior tooth

;

type, U. pelhicida, Lam., from eocene beds of the Paris basin.

* In some of the species the posterior tooth is rather remote, but it always originates near the beak, and ahould,

therefore, be more properly called a cardinal than a lateral tooth, under which name it is generally quoted in concho-

logical works.

3 T
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There is no doubt that Lamarck, when he first proposed his genus Erycina,

also referred to it species which have been afterwards shown not to belong to it.

The greatest objection made against Lamarck's name is the association of some

SyndosmycB with it, both genera agreeing in several important characters. At

the same time there can, I believe, be not the least doubt that Lamarck has

taken his original characteristic from one of the typical species which he described,

for he mentions nothing of the existence of a pallial sinus. This character was

afterwards added in the subsequent edition of the An. s. Vert. Deshayes,

therefore, justly says in his second edition of the Paris fossils that Lamarck's

original characteristic was an excellent one; and certainly the description of

the hinge Lamarck gave could not be misunderstood for anything else but an

Erycina, Lamarck could not have taken his characteristic from any living species.

Weinkauff (Conch, d. Mittelmeeres, 1867, p. 180,) discussed the propriety

of the two names Erycina and Kellia, and says, that if the former is to be retained

at all it should be restricted to the fossil species only, but where no essential

differences exist, no generic distinctions can be made. Chironia which was
proposed by Deshayes for the recent Erycina Laperousii, and which is adopted

by Chenu in his Manuel, has been again identified by Deshayes with the present

genus. It does not offer any distinctive characters from Erycina,

2. Erycinella, Conrad, 1838, (Mioc. foss., p. 74). Shell minute, oval, M^th

slightly produced, obtuse beaks, inequilateral, surface with indistinct radiating

lines ; hinge in the left valve with two small inner and two large outer cardinal

teeth, right valve with only two outer large teeth; cartilage apparently in an
internal groove between the teeth, but it is not specially referred to in the type

species E. ovalis, (7., which is from miocene beds of Virginia. Conrad's character-

istic is not very satisfactory, and (Am. Journ. Conch., v, 102,) he says that

the oligocene Woodia IcBvlgata from Sollingen (Bunker's Palseont., vi, 252
pi. 30, fig. 8,) is an Erycinella, If this be the case no cartilage would seem
to be present, but only a single median cardinal tooth, and the outer cardinals

should then be looked upon as laterals, in which case Erycinella should be
transferred to the Astartibm and placed near Woodia, if not identified with it.

3. Spaniodon, Reuss, 1867, (Sitzungb. Akad., Wien, Iv, p. 134). Shell

roundly sub-trigonal, with somewhat produced obtuse beaks, nearly equilateral •

surface only concentrically striated ; hinge with an anterior (sub-lunular) elongated
cardinal tooth in each valve, in the right separated from the margin by a deep
groove ; cartilage in a pit situated below and a little posterior to the beaks ; mus-
cular impressions rather large, equal. Type, Sp, nitidus, Rss., from miocene
beds near Wieliczka in Galicia.

4. Montacuta, Turton, 1819. Shell minute, oblong, inequilateral, radiately

striated or obsoletely sulcated
; hinge with two remote, diverging cardinal teeth

in each valve, cartilage situated internally between them. Type, if. sub-striata

Mont. Thomson described a M, Gouldi from America (Am. Journ. Conch Hi

p. 33).
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5. TelUmya, Brown, 1827. Shell oval, inequilateral, concentrically striated,
hiDge as in Montacuta, but the cartilage partially hardens to a solid ossicle; type,
T. Udentata, Mont.

H. and A. Adams restrict the ^^'m^MontacutaioM.o^i^.^v^^Ligulasiihstriata,
referring to certain differences in the organisation of the animal of this species
as compared with Montagu's Mya bidentata. Prom the descriptions Jeffreys
gives in his Brit. Conchology there seems to be, however, no essential difference
between the animals of both, and that author consequently places them both in
Montacuta, It certainly appears that the anterior expansion observed on the
foot of M. substriata is not a constant form of it ; but as the two species referred
by H. and A. Adams to TelUmya (T. bidentata and ferriiginosaj differ from
the former by the want of radiating lines, and that of an ossicle, and also by their
habitat, they may be kept separate.

6. Kelliella, Sars, 1868. This name occurs in the list of northern deep
sea shells, published by Sars, and translated in Ann. Mag. Nat. Hist., 4th ser.,

vol. iii, p. 429. I am not aware that the characters have as yet been pointed out.

The type species, K. abyssicola, Sars, is placed between Astarte and Montacuta,
7. Lascea, Leach, 1827, fForonia, Eecluz, 1843). Shell oblong or roundish,

usually somewhat inflated, very thin, concentrically finely striated; hinge with
two large diverging cardinal teeth, and in the left valve with an additional minute
hook-like tooth between the two ; cartilage on a raised groove on the shorter side

of the shell; type, Cardium rubrum, Mont. Brown having proposed in 1827 the

name Zascsa for the well known species of Montagu, and having used the same
again in 1833 as a generic determination for the same species, the genus must be
adopted in preference to Becluz' Poronia.

It seems probable that this genus is largely represented in a fossil state, and
that a number of the Corbul(B with thin shells will have to be referred to it.

8. Lepton, Turton, 1822. Shell oval or sub-orbicular, slightly gaping at

both ends, smooth or scrobiculate on the surface; hinge with two very widely

diverging and elongated laminar teeth, between which there is sometimes one

small cardinal tooth in the right and one or two in the left valve ; but sometimes

these small teeth are obsolete ; cartilage situated in a groove in front of the pos-

terior large tooth. Type, Lept, squamosum, Mont., sp. The hinge of Lepton is,

as Deshayes remarks, quite similar to that of Erycina, except that the outer

laminar teeth are larger and the shell thinner; the animals of both differ greatly

by the prolongation of the anterior and posterior tube in the first named genus,

and also by the disc-like foot.

9. Fristlphora, Carp., 1866, (Proc. Calif. Acad., p. 210). Shell oval, with

two diverging teeth in each valve, the anterior being conspicuously shorter than

the posterior, sulcated near the beaks, ligament situated in a groove between them

;

type, P. oblonga, Carp., from San Diego,

10. JBornia, Philippi, 1836, (Enum. Moll. Sicil., i, p. 13). Shell elongately

oval, with slightly projecting beaks, almost equilateral, surface finely concentrically
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striated; hinge with three teeth in the left valve, two small anterior and one

somewhat remote and elongated posterior, right valye with only two diverging

elongated cardinal teeth ; cartilage situated in a groove in front of the posterior

teeth; mnscular impressions faintly marked; type, B, corhuloides, Phil., occurs

recent in the Mediterranean and the Atlantic, and fossil in miocene beds of Italy

and the Vienna basin.

Ohenu figures the animal of this species as JErycina Geoffroyi, (Man., ii,

p. 124), which shows that tlie prolonged foot and the mantle fold are quite different

from either Lepton or Lascea.

11. Fythina, Hinds, 1844. Shell oval or roundish, with radiating or divaricate

striae or sulci on the surface ; right valve with two, left with three, cardinal teeth,

the outer one diverging and elongated, cartilage small in front of the posterior

teeth ; type, P. Deshayesiana, H. The hinge of this genus is exactly the same as

that of Bornia, from which BijtUna only differs by its peculiar divaricate striation.

12. Cyamium, Philippi, 1845. Shell oblong, inequilateral, slightly gaping

or closed ; hinge with two sub-anterior cardinal teeth in each valve, the anterior

being produced and lamellar ; cartilage internal, situated in a groove behind the

teeth, and ligament external, supported by distinct fulcra; pallial line truncate

behind ; type, (7. antarcticum.

H. and A. Adams (Genera ii, p. 651,) suggest that Tiirtonia with the type

T, minuta, Eab., should be kept distinct from Cyamium proper, but Jeffreys (Brit.

Conch., ii, 257,) states that he carefully examined numerous specimens of both

species and believes them to belong to the same genus. Perfect specimens of

(7. antarcticum, he says, are closed at both ends.

13. Hindsiella, Stol., 1870, (mndsia, Desh., 1860, Paris foss., 2nd ed., i,

p. 693—non Emdsia, H. and A. Adams, 1850). Shell elongately sub-triangular,

nearly equivalve, with the lower margin insinuated, hinge with one or two
(generally one in the right, two in the left) minute cardinal teeth in each valve

;

ligament external, supported by thin fulcra; muscular impressions narrow,

elongated, pallial line rather broad, simple; type, Modiola arcuata, Defr., from the
eocene of the Paris basin.

Deshayes alludes to the close relation of this genus to FytUna ; it also

recalls the form of Cyamium, which has an external ligament, and the hinge-teeth
are in structure somewhat allied to LascEa ; but as there is apparently no cartilage

present, it appears probable that the genus could be more correctly classed next
to Modiolarca, Gray, in the family Glossidje (vide p. 184).

14. Thecodonta, A. Ad., 1864, (Ann. Mag. Nat. Hist., xiii, p. 308). Shell

oblong, very inequ.ilateral, the anterior part being shorter than the posterior, con-
centrically sulcated

; hinge in the left valve with two diverging cardinal teeth with
a cup-like projecting fold between them, a single posterior lateral tooth present;
pallial line single and radiately grooved, anterior muscular scar triangular, posterior
oval; type, Th. Sieholdi, A. Ad., from the China seas. The right valve of this
remarkable shell, which recalls the form of Seterocardia, has not as yet been seen,
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and the position of tlie cartilage is not known. A. Adams believes that the genus
belongs to the Lasmib^e, = Brycinidm,

The only cretaceous species known is JErycina (Kellia) cretacea, Con., Journ.

Acad. N. Sc, Ph., iy, p. 280, pi. 46, fig. 19.

XXVI. Family,—QALEOMMIBJE,

The form of the animals is elongately ovate or sub-orbicular; they possess a
thick, united mantle with a comparatively small anterior and posterior opening, the
first consisting of a simple mantle-fold above the gape for the foot, the second of a
short exhalant tube; the external edges of the mantle project beyond the margins
of the shell ; there are as usually two pairs of gills and two of labial palps ; the
foot is elongated and byssiferous.

The shells are small, very thin, always more or less gaping, hinge very small,

with obsolete or nearly obsolete teeth and an internal cartilage.

To this family belong the following five genera, Libratula, Scintilla, Fassya,
Qaleomma, and Thyreopsis. They form a natural group by themselves, differing

from the JErycinid^ by the very thin gaping valves and by having the mantle
margins much more united than the animals of the last named family. About 50
recent species have been described, but only a few tertiary, and none from mesozoic
or older deposits.

1. Lihratula, Pease, 1865, (Proc. Zool. Soc, Lond., p. 512). Semi-lunar,
much compressed, (like a Flacuna), slightly gaping all round, cardinal margin
crenulated, cartilage median, internal; type, L. plana, from the Pacific islands,

found on coraL

2. Scintilla, Desh., 1855, (Proc. Zool. Soc, Lond., p. 171, and Paris foss., 2nd
ed., i, p. 697). Oval, equilateral, sometimes slightly gaping, hinge not emarginated
in the middle, with one uncinate cardinal tooth in the right and two in the left

valve, a posterior lateral tooth single in the right and double in the left valve,
anterior lateral margin internally grooved in both valves ; cartilage in a groove in
front of the posterior lateral teeth; type, Sc. Fhilippinarum, Desh.

Deshayes describes no less than thirty-six recent species from Cuming's collec-

tion, some of them rather difficult to be made out again. A few additions to that
number have been made since by Sowerby and others. Two species are also noted
by Deshayes from the Paris basin.

3. Fassya, Desh., 1860, (Paris foss., 2nd ed., i, p. 688). Elongated, sub-
triangular, somewhat irregularly rounded in front, produced behind, very inequi-
lateral, with an almost straight and very long upper margin, gaping at both ends,
hinge sub-anterior, with a small tubercular tooth in each valve ; lio'ament internal ?

muscular scars very small, remote; type, P. Eugenii, Desh., from eocene beds of
the Paris basin. In the single species as yet known the position of the car-

tilage has not been observed, but in general character of structure, and especially

in the peculiar gaping, the shell resembles the next genus.

3u
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4. Galeomma^ Turton, 1825. Elongately oval, sub-equilateral, with a large

gape in front, somewhat pearly, with decussate striae on the surface; cartilage

internal under the beaks, with no teeth in the hinge in the type species, (?. Turtoni,

Sowerby C=? Tellina aperta, Penier). Deshayes (Proc. Zqol. Soc, Lond.,

1855, p. 167), however, describes a great number of species which he refers to

Oaleomma, though they have distinct cardinal teeth or rather, as he says, an arti-

culated hinge. Whether these have to be separated in a distinct genus, as appears

probable, or whether the characters of Galeomma have to be changed in so far as

the hinge-teeth were sometimes obsolete and at other times developed, can only be

determined by a re-examination of the materials. Deshayes considers the species

with hinge-teeth as a mere section of Galeomma.

5. Thyreopsis, H. Ad., 1868, (Proc. Zool. Soc, Lond., p. 14). Shell resem-

bling Galeomma, nearly equilateral, sub-triangular, beaks slightly tumescent and

with the whole of the ventral margins widely gaping; type, Th, coraliophaga,

H. Ad., from Mauritius. I have received from Bombay through the Pev.

Mr. Eairbank an apparently new species of the same genus. The specimens do

not show any siphons externally^ but these may have been retracted before the

animals were placed in spirit. I shall take an early opportunity to note their

anatomical peculiarities.

XXVII. Family—SOLBMYIJD^.

The animal of Solemya is characterized by its elongated form, a wide anterior

gape for the protrusion of the foot, reaching to near or beyond the middle of the

ventral side; a single posterior exhalant short siphon, a pair of thick fleshy gills

on either side, and four narrow, falciform palps at the mouth ; the foot is large,

deeply grooved, or excavated below, expansible, and provided with a fringed edge.

The shell is peculiar by its elongated, solenoid form, gaping valves which are

of a thin structure, nearly obsolete hinge-teeth, strong ligament, being partially

internal and partially extending over the hinge region, and by an entire pallial line.

According to these general characters of the animal and shell, the genus Solemya

undoubtedly exhibits the greatest relation to Galeomma, next to which it must
naturally be classified.

Pecluz, in his account of the anatomy of Solemya (Journ. de Conch., 1862,

vol. X, p. 110,) enters in detail into its comparison with that of Solen, though he

does not add many new facts beyond what we already find introduced into concho-

logical works. He states that there are two openings posteriorly, the one, upper or

exhalant, probably prolonged into a short siphon, the other is closed by a lamina.

Is it then an opening at all, corresponding to the inhalant or branchial siphon, or is

it not? It is impossible to answer the question from Pecluz 's account. Com-
paring the animal of Solemya with that of Galeomma, I rather think it probable

that there is no other but the exhalant opening.

There are only five recent species of Solemya known from the present seas

;

fossil species, however, sparingly occur from the oldest formation upwards. I

have here associated with this genus a great number of fossil, mostly palaeozoic
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forms, several of which at the first glance certainly do not appear to have much in
common with Solem.ya, but they are still less related to any other group of
recent or fossil shells. Most of them are very unsatisfactorily characterized,
and although I have recorded them here as independent genera, I have done so

more with the view of exposing this insufficiency and drawing the attention of

palgeontologists to the gaps which have to be filled up, than with the intention of

supplying characters of genera by which one could be distinguished from the

other. The genera which I have enumerated here are Cleidojphorus, Fyrenomcsus,
Sanguinolites, Leptodomus, Orthonota, Anodontopsis, Sedgwickia, Dolahra, Gram-
mysia, and Soleniya.

Prom what I have already stated it is clear that I cannot well account for the
classification of these various forms. All, so far as known, agree in the solenoid or

elongately oval inequilateral form, thin shell, and obsolete hinge-teeth. The
difficulty is to find out in such fossil forms, as Sanguinolites or Orthonota, which side

is the anterior and which the posterior. Palaeontologists are invariably accustomed
to regard the longer side as the posterior ; the opposite is, however, certainly the
case in Solemya, and if this be also the case in the two last mentioned genera, they
could not be better classified in any other family than in this. The remainder
of the genera here correlated are more or less allied in form to Solemya, and they
may fairly be taken as indicating passages from this family to the Astartibm
and Ceassatellidje, Nothing but a very careful re-examination of all the

palseozoic forms can lead to a satisfactory settlement of the present contro-

versies to be met with in the various palseontological monographs.

-^^ 1. Cleidoplwrus, Hall, 1847, (Pal. of New York, i, p. 300). Shell elongated,

inequilateral, beaks small, sub-anterior, with a vertical rib in front of the beaks

and another parallel to the upper straight margin ; hinge-teeth none, or (according

to M'Coy) sometimes with a "small cardinal tooth behind the beak;" type,

CI, planulatus, Con., sp., from silurian beds of America and Europe.

M'Coy, who writes (Brit. Palseoz. foss., p. 273,) the name of the genus

ClidopJiorus, says that he finds from the examination of authentic specimens

King's Fleurophorus to be identical with Cleidophorus ; but unless King's figure

of the interior of both valves is shown to be very erroneous, such an identification

cannot be admitted.

2. FyrenomcBus, Hall, 1852, (Pal. New York, ii, p. 87). Elongated, inequi-

lateral, anteriorly rounded, posteriorly attenuated and produced, concentrically

striato-sulcated on the surface ; beaks tumescent, anterior muscular impression

deep, sub-anterior, (posterior unknown) ; hinge apparently without teeth ; type,

P. cuneatus, Hall, from the so-called Clinton group (Middle Silurian) of North
America. If this genus is to be accepted at all, some of the species described by

M'^Coy under the name of Axinus must be referred to it.

3. Sanguinolites, M'Coy, 1844, (Carb. foss., Ireland, p. 47, and Brit. Palgeoz. A^c

fosSe, p. 276). Very elongated, with sub-parallel upper and lower margins, rounded

anteriorly, obliquely truncate posteriorly, with an oblique prominent ridge from

the beaks to the postero-inferior margin, yery inequilateral, beaks slightly prominent,

^ >t\ r ' ^ M -J i P 9 " V ' >
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close together, sub -anterior ; anterior muscular impression oval, distinct, with

a small groove above it, and both posteriorly bounded by a prominent ridge,

posterior muscular scar faint ; cardinal margin internally thickened the whole

length, probably for the support of a ligament ; surface concentrically (or radiately ?

sometimes partially) striated or sulcated; type, S. discors, M^'Coy. Only palaeozoic

species are referred to the genus; some of them are in external form almost

identical with Fharella^ and it as yet remains to be shown whether there are in

Sanguinolites any hinge-teeth present or not. In the Brit. Pal. foss., (p. 276),

M'Coy considers this genus apparently identical with King's Allorisma, stating

that King " supposed them to be sinupallial, which certainly is not the case in the

palseozoic shells," &c. We can only say again that unless King's statement
and apparently correctly executed figures are disproved, the identification of the

two genera must be set aside as inadmissible.

>L r 4. Leptodomus, M^Coy, 1844, (Carb. foss., Ireland, p. m, and Brit. Palgeoz.

foss., p. 277). Shell oblong, somewhat trapezoid, tumid, very thin, anteriorly

rounded, beaks sub-anterior, posteriorly sub-truncate and gaping, concentrically

sulcated ; beaks incurved with a somewhat excavated lunule below ; hinge without
teeth, the posterior hinge-line more or less straight, muscular and pallial impres-
sions faint; type, L. fragilis, M^Coy. The species are all palseozoic ; those with a
median sulcus extending from the beaks to the ventral edge seem to be more correctly

referable to Grammysia ; the typical forms greatly resemble some Trapezia

. (= CypricardiaJ, but are readily distinguished from them by their thin shells.

JY^ ^J.iX^.^7^ ^- 5. Orthonota, Conrad, 1841, (1827?). Shell narrow, like d, Fharella, with.

sub-parallel upper and lower margins, very inequilateral, the beaks being sub-
anterior and tumescent, lunula in front (?) of the beaks somewhat excavated,
very thin, surface posteriorly generally undulately striated, hinge apparently
without teeth. Conrad (Am. Journ. Conch., 1866, ii, p. 103,) says that the type
of this genus is 0. undulata, Con., and quotes Sanguinolites anguliferus and
iridinoides of M^Coy among the European representants of the genus. Since
the name was introduced, there appear to have been several other species referred
to it with a crenulated or toothed hinge-line, and which seem to be identical with
the shells called by King Bakevellia,

6. Anodontopsis, M^Coy, 1851, (Ann. Mag. Nat. Hist., vii, p. 53, and Brit.
Palseoz. rocks and foss., p. 270). Shell rather compressed, sub-trigonal or trapezoid,
anteriorly generally somewhat narrowly rounded, posteriorly obliquely truncate',
hinge rectilinear, shorter than the length of the shell, with an internal posterior
marginal rib, double in the right valve, and a second shorter rib in front of the
beaks ; a small cardinal tooth is said to be occasionally present below the beaks

;

muscular scars ovate, the posterior larger and stronger than the anterior
; pallial

line entire; type, A. angusHfrons, M^Coy. Salter suggested for A. securiformis,
X / , . . M^Coy, and allied forms, the name Fseudaximis.

jU^vI^^.u^ iv
7. SedgwicMa, M^Coy, 18M, (Carb. foss. of Ireland, p. 61). Elongated,

inequilateral, anteriorly rounded and shorter, posteriorly sub-truncated, moderately
tumid, with incurved beaks, anterior half of the surface ornamented with con-
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centric sulcation, becoming obsolete posteriorly, hinge edentulous ; type, S. atten-

uata, M'Ooy, from carboniferous rocks. The peculiar ornamentation is almost
the only character by which the species referred to this genus can be distinguished
from some species of Leptodomus and Fyrenomceus; it seems rather doubtful
that there really exists a generic distinction between all these forms.

8. Dolahra, M^Coy, 1844, (Garb. foss. of Ireland, p. 64, and Brit. Palgeoz.

rocks and foss., p. 269). Shell ovate or trapezoid, gibbose, with a more or less

straight hinge-margin, inequilateral, inequivalve, the left yalye being larger than
the right, hinge posteriorly with an elongated tooth, sometimes bifid in the left

valve; tjipe, I), corrugata, M^Coy. Whether those species which have a crenu-
lated or toothed hinge-margin belong to the above genus, or not, remains doubtful

;

there seems to be here a similar mixture of species as in Orthonota,

9. Grammijsia, Verneuil, 1847, (Bull. Soc. Geol., France, iv, p. 696 ; M^Coy, -^^^^^^
Brit. Palseoz. rocks and foss., p. 280; Sandberger, Bhein. Schichtensyst., p. 264). .

' '.
:'

Shell elongated, sub-equilateral, with prominent and incurved beaks and an exca-
vated lunule in front of them, one or two sulci extend from the beaks to the middle
of the inferior margin ; hinge-line straight, much thickened, without teeth, ligament
situated in a groove behind the beaks, muscular scars two, anterior nearly round, pos-

terior emarginated above, pallial line entire, but truncate posteriorly ; type, G. pes-
anseris, Zeil. and Wirtgen, from the palaeozoic rocks of the Ehenish provinces.

In external form some species of Grammysia greatly recall Tridacna, but
others are closely allied to SanguinoUtes and Leptodomus,

10. Solemya, Lam., 1818. Shell elongated, oblong, thin, moderately com-
pressed, inequilateral, the posterior side being much shorter than the anterior,

thin, covered with a shining epidermis, which extends beyond the margins ; hinge
with one elongated cardinal tooth in each valve, and a posterior internal rib, to

which a portion of the ligament is attached, spreading out near the beak, while the
larger portion remains external

; pallial line entire, marginal ; type, S. mistralis,

Lam. There are only a few recent species known. One species (new ?) occurs at

the Nicobars and in the Bay of Bengal. Possil species are known from all forma-
tions down to the Silurian ; at least there seem to be no valid external characters by
which the fossil forms could be distinguished from the recent ones. King (Perm,
foss. of England, p. 177,) called some Permian species Janeia, but upon a close

comparison of these with the recent type species he again cancelled the name
(vide ibidem, p. 246). Verneuil's Solemya Uarmica appears to have been taken as

the type of Janeia, I have no typical specimens to compare, but if the figure 4,

pi. xix, in Geol. of Russia belongs to the same species, and if that figure of the

cast is correct, it would appear to be without the elongated cardinal tooth, and
consequently distinct from Solemya, but it may be identical with Orthonota.

The only two cretaceous species of Solemya are from North America, S. sub-

plicata, M. and H., Proc. Acad. N. Sc, Phil., viii, p. 288, and S, ventricosa,

Conrad, (Smith. Misc. Coll., No. 200, p. 5) ; the last is from Conrad's so called

lower eocene beds.

3 w -
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XXVIII. Family—ASTABTIB^.

Animal elongately ovate or sub-trigonal, with the mantle margins thickened,

disunited below in their entire extent, posteriorly with a single opening ;
foot laterally

more or less compressed and sharpened below, pointed at the end, and in young

specimens sometimes with a byssal groove at the posterior base ;
palpi two pairs,

generally narrow, sub-triangular, striated ;
gills one pair on each side, the leaflets

being unequal, the interior mostly larger, or sub-equal, anteriorly rounded, poste-

riorly pointed and more or less produced.

The shells are thick, solid, equivalve, with the cardinal teeth always well

developed, 2-3 in each valve ; lateral teeth are sometimes present on one or on both

sides, ligament always external, strong ; muscular scars ovate, the anterior usually

with a small deep superimposed pit, produced by the retractile muscle of the foot

;

pallial line entire. All the species are marine.

The genera which have to be referred to the present family are very numerous,

and the greater number of them is only found in a fossil state. Merely in order

to facilitate the grouping of the different types, I shall here provisionally introduce

two sub-families under the names astaetinje and caeditinjE. Of the former the

genus Astarte may be taken as the type ; the shells included in the sub-family

are distinguished by a sub-trigonal or roundly oval shape, and a smooth, concentri-

cally striated or sulcated surface. The cahditinm^ with the typical genus Cardita^

include shells of a roundly ovate or elongated form, always provided with radiating

ribs or stride. In the former sub-family I shall enumerate the following

—

Mega-

lomus, Fachydomiis, Megalodon, r'sub-g. Eu,- Neo,- and Fachy-megalodon), Astar-

tila, Conchodon, Tachyrisma, Opis, Opisoma, Far-astarte, Cypricardinia, Anoplo-

phora^ Cardinia, Trigonodus, Fuloxa, Astarte, (sub-g. Gonilia)^ Grotriania, Free-

conia, Gouldia, Alvemus, Goodallia, Lutetia, Mycromeris, Goodalliopsis, and

Woodia ; to the latter will be referable Matheria, Fleurophorus, Falceocardita,

jpieuromeris, Miodon, Fteronieins, Cyclocardia, Venericardia, Cardita, Mytilicardia,

Carditamera, I have already observed that the arrangement of the two sub-

families is to be considered only a provisional one.

The whole family, as it now stands, belongs decidedly more to the past epoch

than to the present one. Our knowledge of the organisation of the animals of the

few genera examined is as yet rather unsatisfactory, and moreover the different

accounts are somewhat contradictory.

Taking notice of the anatomy of the animals of the Pelecypoda in a classi-

ficatory point of view, the number, position, and form of the siphons, or of the

branchial and anal openings, has been considered as one of the most important

characters. Of the astastinje we know some of the animals of Astarte and

of Gouldia, the only two recent genera - besides Woodia- of which I have met with

the description of the animals. Eorbes and Hanley, in their admirable History

of British MoUusca, state that Astarte has two siphonal openings, and this state-

ment appears to have been generally accepted. H. and A. Adams in their



OP SOUTHERN INDIA. 273

"Genera" do not say anything on this point, but simply take the figure of

A. sulcata from the Hist, of British MoUusca. Jeffreys in his British Con-
chology also follows in his account the same authors. I am not in a position to

doubt this record of the anatomy of A, sulcata, but I have lately receiyed from
my friend G. Nevill two species, one apparently A, semisulcata, Leach, and the

other most likely a variety of A. sulcata, Mont., from Greenland, both with

the animals beautifully preserved. In both these species the animals have a

strongly compressed, anteriorly pointed foot, a pair of narrow triangularly

elongated palpi on each side of the mouth the edge of which is finely cirrated

;

it is situated just behind the anterior adductor muscle; the gills are unequal

on either side, the outer leaflet being smaller, and both are pointed behind, reach-

ing almost below the posterior adductor muscle with their terminations. The man-
tle is open below in its entire extent, and has behind a small opening in which
terminates the anus, the rectum curving from above and being partially attached

to the hinder side of the posterior adductor. Thus these two species decidedly have

no siphons at all. The access of the water to the branchia is quite free below, and
the single opening must be considered as the anal one. This corresponds with the

account which Philippi gives in his '' Handbuch der Gonchiliologie," stating that

the AsTAETiB^ have no siphons. The next genus Gouldia, represented by the type

species Gouldia minima, Mont., sp., is, however, perfectly well known to possess

two very short or sessile fringed siphonal openings, very like those of Qyprina or

Corhicula, The species is, therefore, generally referred to the genus Circe, Schum.,
and though in form it certainly appears much better to agree with Astarte, it shows

also great similarity to some species of that sub-genus, such as Circe divaricata and

others. Very probably this change in the classification has to be effected, and there

would be no particular objection to having it carried out in my present account,

if there was not another difficulty in the way which indeed it seems very difficult

to understand.

Looking at the animals of Venericardia and that of Cardita, we find, so to

say, a similar contradiction as the one noted between Gouldia and Astarte. Becluz
(Journ. de Conch., 1862, x, p. 116,) says that Venericardia has only a simple

mantle-fold or single opening, while Cardita, fC antiquataj, as well as Mytili-^

cardia, are said to possess two distinct siphons.

I cannot say how far the accounts published regarding the anatomy of

CarditcB and similar forms are correct, but I will note the result of my observ-

ation. I have recently examined well preserved specimens of Cardita antiquata

(hicolor) sent to me by the Eev. Mr. Eairbank from Bombay. The animal has

the whole mantle open below and in front, posteriorly there is only one spacious

slit, in which the rectum terminates exactly as in Astarte ; the gills are elono-ated,

one pair on each side, the leaflets being rather unequal, pointed at the end, and

extend to below the commissure, where the edge of the mantle is finely ciliated

;

the palpi are small, high, and regularly triangular; the foot large, compressed,

pointed at the end, posteriorly with a byssal groove, and was folded over laterally
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in the closed shell. Another species which I have examined is Mytilicardia

( Beguina) semi-orbiculata, Linn., from the Mcobars. It has the mantle again

open all round, with a rather large posterior anal opening ; there are three large

sub-equal leaflets of gills on either side; the mouth is large and the four palpi

small, narrow, elongated ; the foot small, compressed, with a very large byssal

groove and strongly developed byssus below.

Thus this account of the animal of Cardita differs^ considerably from that given

by E/Ccluz, but both the species agree in all essential characters with the anatomy

I observed in Astarie, and I do not see, therefore, any sufficient reason as yet to

alter the arrangement which I have here adopted in the classification of the various

genera. We must, as I said, await further elucidation on this point through the

examination of more species.

The AsTAUTiDJE are numerous through all the geological formations. A few

like Fachydoynus and Astartila are only represented in palaeozoic times. During

the middle mesozoic period the astabtin^ were most varied in generic types and

most numerous in species ; after that time their number decreases, and at the present

the recent Astartes are almost confined to the northern seas, while Oouldia is

also tropical. On the other hand, the carbitinje are mostly all tropical species

;

there are, at least, 80 known from present seas. They are also represented already

in palaoozoic beds, but their number remains comparatively small through all the

succeeding epochs, though sensibly increasing, until in the eocene they reach a

great development, but, I think, their number is somewhat smaller than that of

the present time.

1. Megalomus, Hall, 1852, (Palseont. of New York, vol. ii, p. 343). Shell

longitudinally oblong, moderately inflated, beaks anterior, incurved, tumescent,

and considerably more thickened than the rest of the shell, which is rather solid

;

hinge with several short folds below the umbo ; muscular impressions deep, rounded,

the anterior smaller, and with two superimposed small impressions. Type,

M, Canadensis, Hall, from silurian rocks.

The form of this shell somewhat resembles MyoconcJia^ but the thickness of

the shell and the incurved beaks appear to indicate a greater relation to Megalodon

than to that genus. I do not think that the typical species of Megalomus can be

identified with Cypricardites o^ Conrad.

2. Fachydomus, Morris, 1845, (Strzelecki, New South Wales, p. 271; Dana
in Expl. Exp. Geol., p. 692). Shell solid, inequilateral, and sub-triangularly elon-

gated, posteriorly obliquely truncate, concentrically lamellated or striated, two
deep sub-equal anterior muscular impressions, posterior large, but less excavated

;

hinge with one, or two (?) cardinal teeth ; internal surface of shell rugose, liga-

ment strong external; pallial impression thick, entire, but truncate posteriorly

being parallel to the posterior margin, or nearly so; type, F. cuneatus, Sow., from

palaeozoic rocks of New South Wales. The hinge-teeth of this genus are insuffi-

* Recluz says that there is only one gill on each side.
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ciently known, and, therefore, the classification somewhat doubtful. In external

form, thickness of the shell, and the rough appearance of the anterior side, the

shells greatly recall some species of Astarte and of Crassatella.

3. Megalodon, Sow., 1827, (Min. Conch., vol. vi, p. 131). Shell ovate or

sub-triangular, moderately inflated, with prominent incurved beaks, of solid struc-

ture ; hinge with two generally more or less distinctly bifid cardinal teeth, the

anterior being smaller than the posterior, which is considerably elongated and
often of unequal size in the two valves; a thin posterior marginal lateral tooth is

often present; anterior muscular impression small, deep, very close to the hinge-

teeth, sometimes with a superimposed small impression, posterior muscular impres-

sion larger, elongated, occasionally on a raised lamina
; pallial line entire, ligament

strong, external, supported by thickened fulcra.

Giimbel, in his paper on the '' Dachsteinbivalve, &c.," (Sitzb. Akad., Wien,
1862, vol. xlv, p. 361, &c.), proposes to divide the genus into three sub-genera.

3 a, JEu-megalodon, restricted to the palgeozoic species, of which M. cucullatus,

Sow., is the type. The form of these shells is generally considerably elongated,

resembling Megalomus, and sometimes longitudinally carinated ; the posterior cardi-

nal tooth in the right valve is smaller and widely bifid, the corresponding tooth in

the left valve very prominent and only grooved, the posterior lateral tooth is well

developed.

3 b. Neo-megalodon, as the type of which Meg. triqueter, Wulfen, may be

considered ; the shells are sub-trigonal or cordiform, posterior cardinal teeth bifid

in both valves, stronger in the left than in the right one, posterior lateral tooth

indistinct or obsolete. All the species are triassic.

3 c, Fachy-megalodon ; type, M. chamceformis, Giimbel, also from triassic beds.

Posterior cardinal tooth single in the left, double and curved in the right valve,

posterior lateral tooth short and distinct ; anterior muscular impression posteriorly

and inferiorly surrounded by a raised margin.

4. Astartila, Dana, 1849, (vide Geol. Expl. Exp., p. 688). Shell elongately

sub-triangular, inequilateral, slightly inflated, moderately thickened at the beaks

and near the margins, thin in the middle, on the surface concentrically striated or

lamellated ; ligament external, very long ; muscular impressions rather large, the

anterior close to the hinge and with a small superimposed impression
; pallial line

entire; hinge unknown. Type, A. intrepida, Dana.
This genus is based upon a number of carboniferous species from New South

Wales ; they greatly resemble in external form the sub-genus Caryatis of Cytherea,

but the long ligament and the muscular impressions appear to be very similar to

those of Astarte. The examination of the hinge-teeth is required for the correct

determination of the family to which these shells belong.

5. Conchodon, Stopp., 1861, (Pal. Lomb., 3^' ser., 16^' livr., p. 246). Shell

cordate, thick, concentrically striated on the surface, with the beaks prominent and
incurved ;

hinge area very large, composed of three sub-equal transverse posterior

cardinal teeth, the uppermost in the right valve being longest and strongly curved

;

3 X
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besides these there is in the right valve a large rounded anterior cardinal tooth cor-

responding to a cavity in the left valve ; anterior muscular impression close to the

hinge and somewhat irregular, posterior large, with an internal raised margin.

Type, Conchodon infraliasicus, Stopp., from the '^ Avicula contorta -heds,'' The
species for which this genus has been proposed greatly resembles that which

Giimbel called Fachy-megalodon, but if the hinge, as figured by Stoppani, is cor-

rect, there is considerable difference between both. Stoppani says that there

exists an internal ligament, lodged along the posterior margin ; the figure of both

the valves does not give any indication of such an internal ligament.

6. Fachyrisma, M. and Lycett, 1850, (Moll, of the great Oolite, pt. ii,

p. 78). Shell cordiform, very solid, with prominent incurved beaks, concentrically

striated, hinge area very large, with two slightly oblique cardinal teeth in each

valve, the posterior being much larger than the anterior, which in the left valve

is situated at the lunuJar margin ; muscular impressions moderate, both very

close to the hinge, the anterior deep, oblong, with a very shallow pit above it and
separated from the large impression by a small raised tooth ; the posterior muscular

impression is situated upon a raised plate close to the hinge; ligament strong,

supported by fulcra.

Type, P. grande, M. and L. This appears to be the representant of the

Megalodons in Jurassic rocks ; it seems to form a connecting link between them
and the next genus.

7. Opis, Defr., 1825, (Pictet Traite de Pal., tom. iii, p. 305). Shell trigonal

or cordate, with very prominent, attenuated, incurved beaks and large excavated

lunula ; hinge with one long cardinal tooth in the right and two in the left valve,

the anterior tooth forming the internal edge of the lunula ; muscular impressions

of moderate size, oval, ligament long, linear. Type, O. hmulata, Sow. This is a

characteristic mesozoic genus; no species have as yet been found in tertiary

rocks.

8. Opisoma, Stol., 1870. Shell trigonal, much higher than long, with long

attenuated slightly incurved and approached beaks, lunule large and deep ; hinge

with three elongated cardinal teeth in each valve, and a small posterior lateral

tooth situated above the posterior muscular impression, which is only slightly

larger than the anterior one, both being deeply excavated. Type, Opis paradoxa,

Buvignier, (Stat. Geol. de la Meuse, p. 17, pi. xiii, figs. 37-42). Species refer-

able to this genus occur in upper Jurassic and cretaceous rocks; in form they

perfectly resemble some species of Opis, but the hinge is considerably different,

possessing many more cardinal teeth than are to be observed in that genus.

7^ 9. Far-astarte, Conrad, 1862, (Proc. Phil. Acad., p. 288) ; I have not been
able to procure more than the reference to this genus.

10. C'jpricardinia, Hall, 1859, (Pal. New York, iii, p. 266). Shell elongately

trapezoidal, moderately compressed, beaks anterior or sub-anterior, slightly pro-

minent, surface concentrically lamellated or striated, with a posterior more or

less distinct dorsal ridge; the ligament appears to have been thin; muscular

-r&o^. d^,, (^,^,MJ^mi. p^^ij ^^:/-w. ^t,/--.^/'|^



OE SOUTHEEN INDIA. 277

impressions ovate, slightly impressed; hinge unknown. Type, C. lamellosa, Hall,
from the Lower Helderberg (Silurian) group of North America.

This is a rather unsatisfactorily known palaeozoic genus ; the shells have the
aspect of Trapezium, but appear to be thinner, and nothing is known of their

hinge by which their proper classification could be decided. I insert the genus
here simply on account of the resemblance which some of the species show to

Megalodon on the one and to Cardinia on the other hand.

11. Anoplophora, Sandberger, 1862, (vide Albert! 's Ueberblick liber die

Trias, 1864, p. 133). Shell elongated, laterally moderately compressed, inequi-

lateral, beaks sub-anterior, hinge with a small indentation, without any per-

ceptible cardinal teeth and with very slightly thickened lateral margins on either

side ; anterior muscular impression cordiform, enlarged, posterior very faint, liga-

ment linear, external. Type, Amp. fMyacitesJ fassaemis, Schloth., sp. Most
of the species referable to this genus occur in the Trias ; they diflPer from Cardinia

by the want of hinge-teeth, and some forms closely resemble Fleurophorus, but
they appear to^have a thinner shell. It is diflacult to say what the real distinctions

of the present genus are as compared with the former, and possibly they may be
identical, at least in part so.

12. Cardinia, Ag., 1841, (Pictet, Traite dePal., iii, p. 522). Shell trigonal

or ovately elongated, compressed, inequilateral, with pointed, not very prominent,
beaks, these being close together; hinge with one cardinal tooth in the right

and two small ones in the left valve, and one remote lateral tooth on either side

in each valve; muscular impressions deep, rather small, and situated next to

the lateral teeth; ligament of moderate strength, but long. Type, C. concinna,

Sow., sp. This genus is sparingly (and rather doubtfully) represented in silurian

rocks ; its maximum of development falls in the Lias, and it disappears with the
close of the Jurassic period.

13. Trigonodus, Sandberger, 1864, (vide Alberti's Ueberblick liber die

Trias, p. 125). Alberti introduced this name for a few triassic species, of which
his T, Sandbergeri may be considered the type. The form of the shells is entirely

that of Cardinia, and the hinge also appears to be nearly the same, except that

the posterior lateral tooth is very strong, single in the right and double in the

left valve; the anterior lateral tooth is short and small, the cardinal teeth are

distinct ; the muscular impressions elongated aud attenuated above. The genus is

said to be "totally distinct" from Cardinia, though it certainly does not appear

to be so.

14. JEiiloxa, (? Conrad, 186? Check-list, Miocene foss.. North America,

Smiths. Misc. Coll., No. 183, 1864, p. 7). Shell like Astarte, somewhat produced
posteriorly, hinge apparently with three cardinal teeth in the left valve, the two
teeth on the sides being much smaller than the median oue, and two teeth in the

right valve. The type of this genus seems to be Venus latisulcata, Con., (Mioc.

foss., p. 40). I have not met with the original description of Euloxa, and only

know it from Meek's reference.
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15. Astarte, Sower by, 1817, fCrassina, Lam., 1818). Shell sub-trigonal

or sub-orbicular, witb attenuated, pointed, approached beaks ; surface concentrically

striated or laminated, hinge with three cardinal teeth in each valve ; in the right

the anterior and posterior are very small ; in the left valve the median and

sometimes posterior are large, and the anterior is sometimes only indicated, as

well as a lateral tooth, situated just above the muscular impression ; ligament

long, generally lodged in a depression and supported by fulcra ; muscular impres-

sions rounded, or ovate, deep ; internal margin of shell smooth or crenulated.

The first authentic specimens of Astarte appear with the mesozoic period

and continue up to the present time, being mostly found in northern seas.

Mr. Conrad (Am. Journ. Conch., v, p. 46,) suggests that Sowerby's oolitic

^ type species Astarte lurida is generically distinct from the recent northern forms

which Lamarck called Crassina. I have compared this type species also with

recent Astarte, and I find that in some of the more oval species there is also a

thickening of the anterior lunular margin in the right valve, as noted in the

fossil lurida. I do not think that they could be on that account generically

separated, though I admit that there are probably several other genera represented

among the fossil species which we call Astarte; I would particularly allude to

Eriphyla, Orotriania, and Myrtea, a sub-genus of LuGvna, Very closely allied to

the last, if not identically the same, is Conrad's Lirodiscus.

15 a. Gonilia, Stol., 1870. Shell orbicular, small, hinge with three distinct

cardinal teeth in each valve, surface with angular striae, no epidermis ; type,

Lucina? (or Astarte) bipartita, Philippi, (Abbild. and Besch. Conch., vol. ii,

Astarte, pi. 1, fig. 9; non A, Upartita, Sow.). The round, rather Lucinoid form

and the angular striation of the surface indicates in this species a distinct

section of Astarte, similar to Cyclas, a sub-gen. of Lucina,

-p 16. Grotriania, Speyer, 1860, (Zeitsch. d. deutsch. Geol. Gesellsch., vol. xii,

p. 496). Shell roundish, moderately compressed, concentrically sulcated or striated,

lunula and area very deeply excavated ; beaks produced and pointed, hinge with
two or more (often three) cardinal teeth in the right and two in the left valve,

the middle tooth in the former and the anterior in the latter being the strono'est

;

each valve with a rib-like margin^ lateral tooth on either side, accompanied by
a groove, muscular impressions oval, moderately excavated, internal margin finely

crenated. Type, Grot, semicostata, Speyer, from the oligoc^ne beds of Soellino'en.

One species also occurs in the South Indian cretaceous rocks.

This genus greatly resembles in external form an Astarte, but is readily

distinguished from it by the presence of the peculiarly elongated lateral teeth and
the deep lunula and area. The cardinal teeth equally easily distinguish the genus
from Uriphy la, Gabb, (bosiniin^J, in which the pallial line is truncate posteriorly,

or more or less distinctly sinuated.

17. FrcBGonia, Stol., 1870. Oval, elongated, solid, very inequilateral, beaks
sub-anterior, approached, incurved, surface concentrically lamellated or striated

;

muscular impressions strong; hinge with two cardinal teeth in the left and three

<y) i}^vt\y fiyv^ U ^k^aj) ^^ ci^N^^ o^ xm^vm^ UM^^t^J^ iJiAM^^rWh t<f4A^^ Lu/ff^

,
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in the right valve, the anterior in the latter being often obsolete and the

posterior are in both elongated; sometimes there appears to be an indication

of a posterior lateral tooth ; type, A. terminalis, Romer, from oolitic rocks. This

genus includes a great number of chiefly lower and middle mesozoic species ; there

are scarcely any known from cretaceous deposits. The well known Ast. rliom-

boidalis^ Ph., is another form of the same genus. The species have been mostly

referred to Cardita^ and they are the representants of Mytilicardia in the astautinjE,

18. Gouldia, Adams, 1851. Shell sub-trigonal, concentrically sulcated

;

hinge with one sub-anterior cardinal tooth in the right and two cardinal teeth

in the left valve, the anterior being very small; an elongated anterior lateral

tooth is present in each valve; in other respects similar to Astarte, Type,

G, minima, Montg. Species of Gouldia already occur in Jurassic rocks, but

they are not numerous, though Avherever the specimens are met with, they

generally are found in large numbers.

19. Alveinus, Conrad, 1865, (Am. Journ. Conch., i, pp. 10 and 138). " Smooth,

anterior, posterior and ventral margins channeled within ; hinge of right valve

emarginated under the apex, and having one pyramidal tooth anteriorly ; hinge of

left valve with a pit under the apex, and two diverging teeth anteriorly." Type,

AL minuta f-usj, Con.; this is apparently the same species which Conrad first

(1. cit., p. 10,) noted as A. parva (-us), from tertiary rocks of Mississippi.

20. Goodallia, Turton, 1822, emend. Deshayes, (Paris foss., 2nd ed.,

i, p. 781; Fachyodon, Gabb, 1868, Am. Journ. Conch., iv, p. 198). Shell smooth

or concentrically finely striated, ovately elongated, beaks anterior or sub-anterior,

pointed, incurved, right valve with a single large median cardinal tooth, left valve

with two comparatively small, thin, and elongated teeth, sometimes slightly bifid,

and occasionally with a thin sub-obsolete lateral tooth, pallial line simple, sub-

truncate posteriorly ; type, G. miliaris, Defr., from the Paris basin. This genus

appears rather numerously represented in eocene rocks of Europe and America ; it

is probable that some of the small smooth Jurassic Astarte will also have to be

referred to it.

21. Lutetia, Desh., 1860, (Paris foss., 2nd edit., i, p. 787). Shell small, ovate

or roundish, beaks obtusely pointed; hinge with two diverging cardinal teeth

and one placed longitudinally below the anterior cardinal margin in each valve.

Type, i. Fa^Hsiensis, Desh., from the Paris basin. Only two species are as yet

known.

22. Micromeris, Con., 1866, (Check-list, eocene fossils ; Smith. Misc. Coll.,

No. 200, p. 5). As the type of this genus Lea's Astarte parva and minor (Oontb.,

p. 63,) have probably to be considered. The shells are trigonal, with produced

somewhat attenuated rather straight beaks, ventrally rounded, slightly inflated,

striated, or sulcated on the surface ; the hinge appears to have two small cardinal

teeth in the left and one in the right valve, and one long posterior lateral tooth

this in each. Conrad (1. cit.) also refers Astarte minutissima, Lea, to Micromeris,

but for he formerly proposed the name Fteromeris.

3 Y
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23. Goodalliopsis, Rain, et M.-Chalmers, ISGS, (Journ. de Concliil., p. 194),

Shell similar to Goodallia, but the hinge has two cardinal and one distinct,

elongated posterior lateral tooth in each valve ; the authors of the genus simply

say, dentibus lateralibus elongatis, prominentibus, which may mean that both

anterior and posterior lateral teeth are present, but the figure of the hinge does not

show any anterior lateral teeth. The type species, G. Orbignyi, is from the eocene

beds near Eercourt.

24. Woodia, Desh., 1860, (Paris foss., 2nd edit., i, p. 790). Shell sub-

orbicular, with obtuse beaks, slightly tumescent, margins internally crenuiated

;

hinge with one large grooved cardinal tooth in the right and two diverging teeth

in the left valve ; sometimes with small sub-obsolete lateral teeth close to the

cardinal. Type, W, digataria, L., from the Mediterranean. Deshayes describes

three eocene species from the Paris basin. The genus appears to differ from
Goodallia only by its more rounded shape and internally crenated margins, the

hinge being in both very similar.

b. 8uh-family,~-CABBITINM.

25. Matheria, Billings, 1858. Shell elongated like Fleurophorus, concen-
trically striated, beaks anterior, hinge of left valve with two, of the right with one
small cardinal tooth ; type, M, tenera, Bill., from the Trenton group of Canada,
(see GeoL, Canada, vol. i, p. 147).

26. FletiropJwrus, King, 1848, (Perm, foss., p. 180). Shell elongated,

very inequilateral, moderately tumid, posterior surface radiately ribbed; hinge
with two radiating cardinal, and one posterior lateral tooth in each valve;
anterior muscular impression very deep with a small superimposed pit. Type,
JP, costatus, Brown, sp. King mentions that the triassic Cardita crenata, Goldf.,
also belongs to this genus, but its cardinal teeth are more similarly formed to those
of Cardita than to the type of Fleurophorus, and the species, therefore, is rather
referable to the next genus.

27. Falcsocardiia, Con., 1867, (Am. Journ. Conch., iii, p. 11). Shell elon^
gately trapezoid, inequilateral, moderately inflated, radiately ribbed; hinge with
two blunt cardinal teeth and one posterior lateral tooth in each valve. Conrad
proposed this genus for the triassic Cardium austriacum, Hauer, {Cardita id, apud
Stoppani), but the better known Cassian Cardita crenata may rather be considered
as the type of the genus. The principal cardinal tooth is thick and blunt, formed
exactly as in Cardita, and what is termed anterior cardinal is, strictly speaking,
a sub-lunular tooth, and could with equal propriety be called anterior lateral. I
believe that to this genus should also be referred a great number of cretaceous
CarditcB of the type of C JDupiniana, d'Orb. I have seen small specimens of
this species without a trace of a lateral tooth, but one large specimen in our
collection has a small, though distinct, posterior lateral. These cretaceous
CarditcB, or MytilicardicB, mostly differ from the recent species of the last genus
by the want of an anterior insinuation of the ventral margin, where in true
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Mytilicardi(B there should be a small gape; the posterior cardinal is also less

elongated in the fossil forms.

28. JPleuromeris, Con., 1867, (Amer. Journ. Conch., iii, p. 12). Shell sub-
triangular, radiately ribbed, hinge in the right valve with one broad, furrowed,
recurved tooth, in the left with three teeth, the anterior one small and fitting into a
cavity in the opposite valve. Type, Gardita tridentata, Conrad, (Mioc. foss., p. 76).

.29. Miodon, Carp., 1864, (Ann. and Mag. Nat. Hist., 3rd ser., vol. xiv, p. 424).

Carpenter describes as the type of this genus Jf. prolongatus, a recent species. This
shell is ovately sub-trigonal, small, solid, ventrally much produced, with the umbones
situated anteriorly, radiately ribbed, the ribs being partially intersected by concen-
tric sulcations ; hinge in the right valve with one posterior cardinal and one ante-

rior lateral tooth, left valve with one triangular anterior and one elongated posterior

cardinal, and a very small anterior lateral tooth.

It is rather difficult to point out the difference of this genus from Fleuromeris

;

both appear to be very much alike, for the interpretation of the hinge-teeth in

these minute shells is generally not an easy task. Carpenter says that a species of

Miodon made its first appearance in the great oolite with Astarte orbicularis, Sow.,
(Min. Conch., pi. 444, figs. 2 and 3). Sowerby (1. cit., p. 64,) describes two species,

A. orbicularis andpumila ; the figures on the plate have been transposed, neither of the

species is radiately ribbed, the first has an anterior lateral tooth in the right valve,

the second has an anterior and posterior in the same ; they do not belong to the

same genus, but as I am not acquainted with the species themselves, I would not

venture to pronounce anything certain regarding their generic determination. The
first species is perhaps an Eriphyla (Bosmimm) , and the second a Oouldia,

Carpenter further refers to his Miodon an Astarte corbis, which is said to appear

among "Searles Wood's Crag series." I do not find the species mentioned in

S. Wood's Crag fossils, but he has a Cardita corbis, the description of which closely

resembles that of Miodon.

30. Fteromeris, Con., 1865, (Am. Journ. Conch., i, p. 9). This was proposed

for another small triangular radiately ribbed species, Astarte minutissima, Lea,

(Cont., p. 64, pi. 2, fig. 39) ; it appears to have two minute cardinal teeth in the left,

one in the right valve, and a long posterior lateral in each. In his list of North

American eocene shells, (Smith. Misc. Coll., No. 200, 1866), Conrad quotes the

same species as Micromeris, which again shows the uncertainty prevailing in the

determination of these little shells. Meek in the list of North American miocene

shells (Smith. Misc. Coll., No. 183, 1864,) quotes two species, Venericardia

fFteromerisJ abbreviata, Con., and V, fFt.J radians.

31. Cyclocardia, Con., 1867, (Am. Journ. Conch., iii, 191). " Rounded, radi-

ately costate, covered with a rough epidermis ; hinge with two robust teeth in the

left valve, directed obliquely backwards, the posterior one elongated and slightly

curved; anterior tooth of the right valve rudimentary." Type, C. borealis, Con-

The author states that this form differs from Cardita by the rough brown epidermis'

and by the anterior cardinal tooth being obliquely directed backwards, and an



282 CRETACEOUS PELECYPODA

elongated anterior muscular impression. Whether these differences hold good in a

comparison with the type species of the next genus appears very doubtful.

32. Venericardia, Lam., 1801. Recluz in an account on the anatomy of Car-

dita and Venericardia (Journ. de Conch., 1862, vol. x, p. 109, &c.), considers as the

type of the latter genus V, australis? figured in Enc. meth., p. 232, fig. 5, and points

out that this species has a peculiar posterior partition in the mantle, in which there

is a single siphon included, and it has two pairs of gills on each side, while all the

Carditce, he states, have two siphons without a partition and only one gill on either

side. The shell is sub-trigonal, moderately inflated, radiately ribbed ; hinge with

one somewhat posterior cardinal tooth in the right, and two in the left valve, the

posterior being elongated, as in Cardita, According to this account there would
seem hardly any doubt as to the distinction of the animal of Venicardia australis

from that of Cardita, but it is still necessary to know something more of the char-

acters of the animals and shells of this and allied species before it is advisable

to make use of the distinctions indicated in the determination of shells alone.

Eormerly such forms as Cardita antiquata, Linn., with a roundly trigonal

.shape, have been referred to Venericardia, but this character of form seems now
insuflSlcient, because in every other respect of shell-structure there is no essential

difference to be traced from the next genus. Hecluz says that the specimen

which he examined is from the Senegal. Should the species not be the same as

'' C ajar'' of Adanson, which is Blainville's type of Cardiocardita? This last

name has lately been again introduced by some American authors as a sub-genus

of Venericardia, but what its distinctive characters properly are I have not been

able to ascertain.

Lamarck's type of Venericardia is apparently Venus imhricata, Gmelin,
a fossil species from Grignon. This, judging from Deshayes' figure in his first

edition of the Paris fossils, seems to be very closely allied to C onrad's Cyclo-

cardia, having two elongated oblique posteriorly directed cardinal teeth in the

left valve and a somewhat elongately oval anterior muscular impression. Now, it is

required to ascertain whether these (apparently not very important) characters

of the shell also occur in the form quoted by Recluz as Ven. australis^ and
whether this is the same as fCarditaJ ajar of Adanson. Should these suppositions

prove correct, Venericardia and Cardiocardita would be identical, and probably also

Cyclocardia, and Eecluz's examination of the animal would apparently confirm the
propriety of the generic distinction. But how many other fossil forms have to be
referred to Venericardia will depend from a further very careful examination and
comparison of the species. I do not think that we have as yet sufficient materials
to carry out Recluz' s suggestion to the effect, that Venericardia belongs to an
altogether different family from that of the Astaetid^. Some discrepancy cer-

tainly exists between his anatomical account and what I saw of the anatomy
of Cardita and Mytilicardia, and until many more species have been examined,
I do not think any generalisation of the conclusions will be very sound. What
should in such a case be, for instance, done with Gouldia, when compared with
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Astarte? The cases are perfectly similar (see p. 273, &c.). A slight alteration of

an organ for a certain purpose may not always be equivalent to a change in the

entire organisation of the animal

!

33. Cardita, Brug., 1789, fActinoholus,^ Klein, apucl H. and A. Adams).
Shell rounded or cordiform, strongly radiately ribbed; hinge with one strong

triangular cardinal tooth in the right and two teeth in the left valve, the posterior

one being moderately elongated ; anterior muscular impression somewhat elongated

with a small pit above it, posterior muscular impression broadly oval, pointed above.

Type, Ca7\ sulcata, Lam. I have already pointed out the difl&culty in properly

distinguishing between VenericaixUa and Cardita, "We must await further examina-

tion on this point. In the determination of the shell we shall very probably not

be able to make use of these indicated generic distinctions. Cardita is sparingly

represented already in the early mesozoic epoch and continues up to the present

time.

Conrad called some of the cretaceous species at first Fseitdocardia (Am.
Journ. Conch., 1866, ii, p. 103), for which name he subsequently substituted

Vetocardia (ibid, 1868, iv, p. 246), as the type of which Venericardia Diipiniana,

d'Orb., can fairly be taken. I have perfect specimens of both the valves of this

species before me, and I can see no great difference between them and other

typical Cardit(E,—form of shell, hinge-teeth, muscular and pallial impressions are

almost perfectly identical in both, except perhaps that the posterior cardinal teeth

are less elongated and thicker. In one large specimen of the left valve, there is,

as already stated, a distinct indication of a posterior lateral tooth, but in two

other somewhat smaller well preserved valves there is no trace of it. If at all

distinguished from Cardita these forms are identical with Falceocardita, (see p. 280)

,

but certainly the name Vetocardia has no signification. In vol. v, p. 48, of Am.
Journ. Conch., Conrad gives a fresh characteristic of the hinge from a Haddon-
field specimen. It quite agrees with that of Ven. Diipiniana of d'Orbigny.

34. Mytilicardia, Blainv., 1824. Shell elongated and tumid, hinge-teeth

quite similar to those of Cardita, but thinner, internally insinuated below the

beaks, and generally somewhat more elongated than in the former genus; anterior

muscular impression rounded, posterior somewhat elongated. Type, M. calyculata,

Brug.

The difference between Mytilicardia and Cardita is to a certain extent really

a structural one, though at first it does not appear to be very marked. The very

inequilateral form of the shell with almost quite anterior or sub-terminal tumid,

but very closely approached beaks, causes an essential and constant change in

the form of the hinge-teeth, though their number remains quite the same.

H. and A. Adams say that the posterior cardinal tooth in the left valve is

dou-ble, which is comparatively rarely the case, and I have not seen a. single

^ Pending the differences to be yet traced out between tbe former and the present genus, I think it more advisable

not to introduce Klein's name, but retain that of Bruguiere, especially as it had been shortly after its proposition

carefully emended by Lamarck.
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species in which the two laminae forming it were equally developed. The fulcra

supporting the ligament may be sometimes taken for a part of the tooth, but

they do not, strictly speaking, belong to it. The anterior muscular impression

is in Mytilicardia usually the smaller one, while in Cardita it is larger than the

posterior. Many of the species of the present genus (as restricted) also differ

in habitat from the former, being commonly found in holes of rocks and corals,

though not apparently perforating them voluntarily. The animal has a small

foot with a distinct byssus which is wanting in Cardita.

H. and A. Adams distinguish three sub-genera under the names of JBeguina^

Bolt en, Gkms, Miihlf., and Thecalia, H. and A. Adams. Of the first, M\ semi-

orhiculata, Linn., of the second, M. trapezia^ Linn., are to be considered as types;

the species differ slightly in form and habitat, and may be said to form conve-

nient sections of the genus. The last which has been proposed for Cardita

concamerata, Oh em., has the interior margin peculiarly folded on itself.

35. Carditamera, Con., 1838, (Mioc. foss, p. 11; Lazaria, Gray, 1853, apud

H. and A. Adams). Shell elongated, moderately tumid, inequilateral, beaks

depressed, sub-anterior, surface strongly radiately ribbed ; hinge with two cardinal

and two lateral diverging teeth in each valve, the posterior teeth being in each case

much elongated, the anterior short and more or less pointed, sub-lunular. Type,

C. arata, from miocene beds of North America. Of recent species ouly few have

been described under the name of Lazaria,

List of cretaceous species.

Opis (see Pictet and Campiche, Pal. Suisse, 4™^ g^j.^^ 3me p^rL^ p^ g^T).

1-16.— Opis NeocomiensiSj Isar(B, Lorioli, Bubisiensis, Mayori, ornata, Eugardiana, lineata,

Coquandia7ia, elegans, Guerangeri, Ligerie7isis, annoniensis, Truellei, bicornisj^ and pusilla are enu-

merated by Pictet and Campiche. The form of Opis is so characteristic that the genus cannot

be easily mistaken with another, but which of the species belong* to the genus Opisoma can only

be decided by the examination of the hinge. I have only seen tolerably good specimens of bicornis,

which is an Ojnsoma ; and the same is most probably the case with Tmellei.— O. galeata, d'Orb.,
Cardium galeatum, Miiller, is a Trigonocoelia {YidiQ postea, family Arcid^).

17.— Op. Cenomanefisisj Gueranger (Album pal. de la Sarthe, 1867, pi. 16, ^g. 3). The
figure is very indistinct, it is impossible to identify the species from it.

18-19.

—

Op. megalodus and brevirostris are described by Eichwald from Russia (Leth. ross.,

10^^ livr., pp. 634 and 637).

20.

—

Op. bioculata, Kner, sp., (Cardita), Favre, Desc. Moll. foss. de Lemberg, 1869, p. 117,

is a very remarkable bilobate form, and it would be interesting to examine its hinge.

•21-23.

—

Op, bicarinata and bella, Conrad, (Journ. Phil. Acad., new ser., iii, p. 327,) and

Op. Ealeana, d'Orb., (Prod, ii, p. 238,) are the only species as yet recorded from America; they are

all very insufficiently characterized, and Meek in his Check-list of cretaceous fossils (Smiths.

Misc. Coll., No. 177, 1864, p. 11,) questions their generic determination.

24.— Op. widata. Con., is quoted from Palestine.

* This species of Geinitz is identical with d'Orbigny's O. Galliennei (Pal. fran?. cret., pi. 257 bis, fig. 5,) which

is not mentioned in the text, nor in the Prodrome. O. Truellei, which d'Orhigny (Prod.) and Pictet identify

with bicornis, differs by being less high and having the ventral margin produced, convex, while in bicornis it is

truncate. (See also Grueranger in Album Pal. de la Sarthe, 1867, pi. 22, fig. 13.)
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25-26.— 0/?M repleta and Opisoma Genitziana, n. sp., are found in the lower series of the South
Indian cretaceous deposits.

Astarte (see Pictet and Campiche^ 1. cit., p. 316).

There are particularly three, g-enera of shells, (:^j??nWn«, Dosinia, and Briphyla (see p. 156);,

with which fossils of the form of Astarte can easily be confounded, when the internal structure of

those fossils is not well preserved. Eri;p]iyla especially seems to be largely represented among the

fossil Astarte, as recorded at the present time, and probably all the species which have an indication

of a posterior pallial sinus belong to the former genus ; they can scarcely be referred to Astarte, for

the single anal opening which the animal of this last possess lies behind the posterior muscular

scar, but not below it, where the formation of a sinus, if present, must be due to the development

of muscles supporting a branchial siphon, or at least a special branchial opening ; neither of these

are, however, present in Astarte,

27-31.

—

A, gigantea, helvetica, Beaumonti, transversa, and Moreana are probably all species of

Eriphyla ; the inequilateral shape and large size of the shells does not agree with Astarte,

32-44.

—

A, Valangiensis, pseudostriata,^ illumta, Germani, Marcouana, Icaunensis, disparilis,

UssertensiSyf suhcostata,X numismalis, suhformosa, Fittoni, suhacuta are all neocomien species, mostly

of a characteristic sub-triangular form.

45.

—

A. subdentata is a Gouldia.

46-47.

—

A. elongata\ and sinuata ; the former is much elongated, but in other respects true to

the type; it has not the oblique hinge-teeth of Prceconia,

48.

—

A. ? discus is probably a Cypnmeriai or rather an JEriphyla, as it appears to possess a deep

lunule.

49.

—

A. Astieriana,

50-52.

—

A. ohovata, BucM, and Irjevis are species of Eriphyla,

53.

—

A. JDupiniana? may be a Cyprimeria,

54-55.

—

A. Rhodani and Sabaudiana have apparently the deep lunule, and the first also the

small pallial sinus, of Eriphyla.

56.

—

A, Alobrogensis is probably a Groiriania,

57-58.

—

A, Bellona and Pictetiana,

59_60.

—

A. striata (Koninckii, D-'Arch.,)l| and concinna are species of Er'ipJiyla ; they are both

from Blackdown and most likely one and the same species,

61.

—

A. formosa, .^a Gouldia.

62.

—

A. multistriata, I do not know a single genus of the AsTARTlDyE in which to place this

remarkable shell ; the radiating striation between the concentric lamellae and the large circumscribed

lunula strongly suggest a comparison with Venus, particularly the species of the sub-genus CMone

(Veneridje, p. 148).

63.

—

A. Guerangeri (see Gueranger, Album Pal. de la Sarthe, 1867, pi. xvi, ^g, 6,) also does

not appear to be an Astarte ; the shell should be compared with Lucinopsis (Tellinid^, p. 121).

64.—^. angulata, Gueranger, (Alb. pal., 1. cit., pi. xvi, fig. 5,) is a Gouldia,

65.

—

A. granum. Math., sp., (Venus id.. Gat. org. foss., p. 153, pi. 15, figs. 7-8). The con-

vexity of the shell, noticed in Matheron^s description, would suggest that the species rather belongs

to Lucina than to Astarte.

* A. suhstriata, Leym., apnd Eichwald, 1. cii, p. 631.

t Eech. Geol. de la Savoie, &c., par A. Favre, tome i, 1867, p. 377, pi. C, fig. 11.

J This is A. laticosta of Deshayes apud Leymerie. Eichwald (Leth. ross., IQem livr., p. 627,) quotes it under

that name from the so-called neocomien beds near Khoroschowo. Deshayes in a letter to Zittel suggests to call it

ieymem, which must give way to d'Orbigny's name (see Denksch. Akad., Wien, xxiv, 1865, pt. ii, p. 156, and

also Coquand, Monog. Etage Aptien, 1865, p. 126).

§ Ast. Ecemeri, Rouill, apud Eichwald, Leth. ross., IQem Uyr., p. 630.

II
Erore typico Xonducki, dArch., apud Eichwald, Leth. ross., 10^^ Hvr., p. 633.
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66.

—

A, difficilis lias a very characteristie name,, for all we know of it is that it is ^^round/^

67_58.

—

A. similis'^ and laticostata are species of Gouldia,

69.

—

A. Gumhelii.

70-74.

—

A. acuta, nana, porrecta, ccBlata\ and RoemeriX are apparently Gouldm,

7b.—A, Benedeni, Miiller, (Pet. Aach. Kreidef. Suppl., 1859, p. 11, pi. 7, %. 12) ; this may
be a species of Fleuromeris, or Oyclocardia, but it does not agree with Astarte,

76.

—

A. Miqueli, Miiller, (ihid. p. 12, pi. 7, %. 13,) strongly recalls the form of an Mripliyla.

11.—A. circularise Gueranger, (Album pal. de la Sarthe, 1867, pi. 15, fig. 12, and pi. 16,

figs. 7^8).

78.—-^. Mosquensis, d'Orb., (Eichwald, Leth. ross., x livr., p. 621,) is considered a neoco-

mien species and is most probably an Eriphyla.

19.—A, borealis, d'Orb., non Nilson, (Eichwald, ibid. p. 622). The change of the

specific name may be deferred until the generic character of this species has been fully

ascertained.

80-81.

—

A. Veneris and ovoides, Buch, Eichwald, ibid. pp. 625 and 628.

82.>83.—^. porrecta, Buch^ and suh-ohtusa, d'Orb., Eichwald, ibid. pp. 629 and 630, from
the Neocomien of Russia.

84-89,

—

A. lurida, dimidiata, gravida, princeps amygdala^ and triangularis (non idem Mont.
a recent species,) are described by Coquand from the Aptien of Spain (Monog. de Tetao-e

Aptien, &e., 1865, p. 122, &c.). None of the species are very characteristic forms as compared
with typical Astarte, but as neither the hinge-teeth nor the internal characters of the shells are
pointed out, it seems useless to suggest any alterations in the generic names.

9^-91.-^Astarte mantica, Loriol, (Pal. Suisse, 4^^ gg^^^ Monog. de Fetage Valangien, &c.,
1868, p. 29,) is to all appearance a true Frmconia, and to the same most probably also belongs
Cardita cuUrigera, Loriol, (ibid. p. 30).

92-99.-4. cardiniformis, amygdala (non idem Coq., 1865,) lacryma, saharensis, AdJierhalesis,
Ga,i(B, punica, and Delettrei are noticed by Coquand from the Province Constantino (Geol and
Pal. Const., 1862, pp. 196-197).

\{){),^Ast. Herzogii, Krauss, (Nov. Acta Acad. Leop. Carol., xxii, pi. ii^ pp. 447^ &c.) from
the so-called lower cretaceous ( ? Jurassic) beds of South Africa, is a Grotriania,

Ast. Bronni, Krauss, ibid p. 449, is most probably a Bemondia (see further on familv
Trigoniid^.)

' ^

101-107.--4. crenulata, gregaria, lineolata, octolirata, pasilis, Texana and WasJiitaensis are
quoted from North America in Meek^s Check-list of cretaceous fossils (Smiths Misc roll
No. 177, 1864, p. 11). ,

* •
'

108-110.—J. Conradiana, Mathewsonii, and Tuscana are from California (Pal Cal'f
*

pp. 178-179). '
^''^'

111.—4. duhia, d'Orb., Voy. Am. merid., tom 3"^% 1842, p. 105.

112-113.—4. truncata, Buch, (ibid p. 25), and ^. ^^^^^'^^^ d^ Orb., (ibid. p. 83) ; the last is
either a Pjmconia or a Caryatis.

114-124.-From PalaBstine Conrad described in Off. Rep. of Lynch's exped. A. mncronata
undulosa, Incmoides, sui-cordata, St/riaca, orientalis, ptrvehis, engonata (?), arctata. I only knovv
these names from Fraas' reference iu Wiirt. Natur. Jahresh., xsiii, 1867, p. 334; he' says that thi
last seven names are based upon undeterminable casts. A. t^fiMom he helkJs to he A . formosa,

Galil.^'"'
^^°"' ^°''-^'^"^^''^' IS*^^' P-115,) identifies with this species A. sul-c^p^UateralU, Alth, from

t See Gouldia pianissima, Forbes, p. 289.

% Miiller, 1861, non A. Smmeri, Rouill. (Bull, de Mosc, 1849, p. 395, pi. m, fig. 103), = A. elongata d'Orb
S :Non ^. awi^^^rfafo, Coquand, Constant., 1862, p. 196, pi. 8, figs. 19-20.
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Sow.^ and quotes besides A. substriata, Leym. = pseado-striata, d'Orb. Pictet and Campiclie
(Pal. Suisse, 4™^ ser., 3"^^ part., p. 322,) add from Lynch's exped. A. lintea and sub-lineolata of

Conrad.

125.

—

Astarte corhicula, Con., (Am. Journ. Conch., iii, p. 12), is changed by the same author

(American Journ. Conch., V, p. 43,) into Vetocardia crenalirata, Conrad ( ?^= Astarte crenulirata,

Lea). I have already noticed the strange association of fossils which Mr. Conrad first quoted as

species of bis genus Vetocardia, but even those which he subsequently regards as typical of that

supposed genus are, I believe, as regards character of the hinge, not distinct from his Falaeocardita,

126 127.— Gouldia decemnaria and declivis, Con., (Am. Journ. Conch., v, p. 48), are from

New Jersey.

128-130.—The following species occur in the South Indian cretaceous deposits : Grotnania

jugosa, Gouldia planissima, and G. trigonioides.

Cardita (see Pal. Suisse, 4™^ ser., 3""® part., p. 339).

The distinctions between Cardita and MytUicafdia can only be indicated from the external

shape of tbe sbells ; wbicb of them should be referred to Venericardia it is for the present quite

impossible to say. If we have to go by the comparison of recent forms with fossils, (and there is

no better course to be adopted), there certainly appear to be very few cretaceous G^/r/i?^^.

131-138.

—

C. Sanctce-crucisj Neocomiensis, quadrata, Fillersensis, Stahileana, Orhignyana,

Valdensis, fenestrata, are forms which are closely related to Mytilicardia ; it is possible that

Conrad^s name Palaocardita may be more appropriate for them (vide p. 280), but I have no

good specimens of any of these species for examination. C. fenestrata is not unlike a Venerupis.

139.— C. Meriani resembles in form Tleiiromeris^ and also Pteromeris, of Conrad.

140.— C. Gurgyacensis.

141-152.— C. Bupiniana, (see p. 280), exaltata, tenuicosta ( ? = Fe?ie?'icardia tenuicosta,

Sow, apud Fitton), clathrata, rotmidata, Constantii, Argone?isis, Cefiomanensis^"^ dubia, Guerangeri,^

tricarinata,^ Cottaldina, are all of the same type and have to be referred either to Mytilicardia

or to Palaocardita.

153-154.

—

C. parvida SiTidi semistriata mdij h^ tv\\Q Mytilicardia, hxxi the specimens figured are

very imperfect.

155.— C. Genitzii, (Ten. tenuicosta, Sow., apud Geinitz) is a peculiar form which should be

carefully examined whether it belongs at all to the present group of shells.

156.

—

C. granigera is either a true Cardita, or possibly a Pteromeris.

157.

—

C. Reynesi is a true Mytilicardia.

C. biloculata is an Opis (see p. 284).

158.— C. Hebertiana is said to be a quadrangular, ribbed species !

159.— C. pinguis, Coquand, Mon. iStage Aptien de FEspagne, 1866, p. 122.

160-164.

—

C. ForgemolU, Nicaisei, Delettrei, Beuquei, and Bocchi are described by Coquand
from Algiers (Geol. and Pal. de la Prov. Constant., 1862, pp. 199-201, &c.).

165-172.

—

C. eminula, subqttadrata, and subtetrica are from North America (see Meek''s Check-

list of cretaceous fossils. Smiths. Misc. Coll., No. 177, 1869, p. 11). Conrad has besides from the

so-called lower eocene (? cretaceous) beds Venericardia Blandingi, densata, Hornii (= planicosta,

Con., an idem Lam.)t, perantiqua, and regia (see Check-list eocene foss.. Smiths. Misc. Coll.,

No. 200, 1866, p. 5).

173.

—

C. veneriformis, Gabb, Pal. Calif., i, p. 215
; (?) C. alticosta, Gabb, (ibid., vol. ii, p. 268).

174.

—

Cardita Jaquinoti, d'Orb., is the only species which occurs in Southern India.

* See Gueranger, Album paleont. de la Sarthe, &c., 1867, pi. xvi.

t See Pal. Calif., ii, p. 243.

4 A
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OPIS, Defr., 1825, (see p. 276),

1. Opis repleta, Stoliczka, PL X, Pigs. 9-10.

O. testa sub-qnadrangularly incequilaterali^ tumida^ umbonibtis attemmtis, valde

projicientibus instructa^ concentrice confertim costulate striata; limida lata ovato-

cordata, profunda; area minori, moderate excavata ; cardine dente unico crasso in

valvula dextra^ duohus in v. sinistra alterum amplecfentibus instructo ; impressionibits

muscularibus i^otimdate ovatis^ hand profundis ; margine interna obsolete crenata.

Height of shell (including the prominent beaks) : its length ... 1'13

Thickness of same ... ... ... ... : „ ... 0'84

This is an almost rectangular, strongly tumid species, inequilateral, and with

very prominent attenuated beaks, with the surface rather coarsely concentrically

striated ; the lunula is larger* and deeper than the area ; the internal margin is

obsoletely crenulated. The cast (fig. 9) shows the impression of a large median

cardinal tooth in the right and two teeth in the left valve, proving the species to

be a true Opis.

Locality/.—West of Odium, in an earthy limestone ; only the two figured speci»

mens were found.

Formation.—Ootatoor group.

OPISOMA, Stol., 1870, (see p. 276).

1. Opisoma Geinitziana, Stoliczka, PL X, Pig. 11.

Op, testa subtriangulari, angnsta, incequilaterali, umbonibus sub-obtusis antice

versus incurvis instrticta, antice rotundata^ postice obtuse angulata et producta^ carina

forti et prominenti ab umbonibus ad terminationem infero-posteriorem decurrente

suppeditata ; margine inferiori fere recto ; lunula cordiformi^ lata, profunda, intus

minute striata, fere dimidio totius altitudinis testce (Equante ; area altudini testae

(Bquante, moderate excavata, medio elevata ; supeifcie costulis concentris confertis-

simis, in regione areali minus distinctis tecta ; cardine in valva dextra dentibus tribus

cardinalibus perlongis instructo.

Height of shell : its length at the inferior margin 1^26

Approximate thickness of both valves about equal to the length of shell.

This elegant form is closely allied to P. bicornis, described by Prof. Geinitz
from the Plsener beds of Saxony; it differs from this species by being a little

longer and more regularly triangular, while at the same time in the European fossil

the beaks are higher and more attenuated.

Locality,—Near Moraviatoor, in an earthy limestone; only three imperfect
specimens were found.

Formation,—Ootatoor group.

* In fig. 10a (pi. x) the lunula ought to be somewhat larger ; the figure only shows the internal lunular space, but
the shading does not exhibit the thick and broad prominent margins surrounding it. The size of the lunula is well

indicated in fig. 9a.
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GROTRIANIA, Speyer, 1860, (see p. 278).

1. Grotriania jugosa, Forbes, PL X, Pigs. 12-14.

1846. Lucina jugosa, Forbes, Trans., Geol. Soc, Lond., vii, p. 142, pi. xvii, fig. 7.

1847. ,, ornatissima, d'Orbigiiy, Voy. d'Astrolabe, Paleont., pi. iv, figs. 27-28 ;

—

Lucina jugosa, OiXiQiovum.

Grot, testa orhiculato lentiformi, superficie concentrice crasse costulata et minu-

tissime striata, apicihiis deplanatis et valde approximatis ; margine lunulari pauluUmi

insinuato ; lunula et area profandissime excavatis, earumque marginibus acute projici-

entibus ; cardine dente antico cardinali in utraque valva sub-obsoleto, duobus positicis

majoribus, quorum medio in v. dextra maximo, dente laterali postico hi valva dextra,

antico in valva sinistra sub-ohsoletis instructo ; impressione muscul. antica obliqua

obovata, postica paulo minore, fere circulari; margine interno minutissime denticulate

striato.

Height of shell about equal to its length.

Thickness of shell : its length ... ... ... ... 0*47

The orbicular form, slightly but very regularly convex valves, with flattened

umbonal regions, the very deeply excavated lunula and area, the concentric lamellar

ribs, which are besides covered with very fine striae of growth, and the fine internal

crenulation of the margin are the most prominent characters of this interesting

species. It is a true Grotriania, that is, an AstaiHe with deeply excavated lunule

and area.

Locality —Near Odium, in a ferruginous earthy limestone.

Formation,—Ootatoor group.

GOULD lA, Adams, 1851, (see p. 279).

1. GouLDiA PLANissiMA, Forbcs, PI. X, Pig. 3.

1846. Astarte planissima, Forbes, Trans., Geol. Soc, Lond., vii, p. 143, pi. xv, fig. 23.

1847. „ ccelata, Miiller, Petref. Aach. Kreidef., p. 22, pi. ii, fig. 3.

Gould, testa sub-quadrangulari, compressiuscula, margine areali et lunulari ad

apicem angulum fere rectum formantibus, regione umbonali deplanata, posticepaulo

angustiore quam antice, et rotundate truncata ; superficie costis paucis ^6-9J crassis

concentricis tecta ; cardine in valvula sinistra duobus dentibus cardinalibus, crassi-

usculis et uno postico elongato laterali, in val. dextra tribus cardinalibus, medio

maximo alteris sub-obsoletis, et uno laterali antico longo instructo.

Height of shell : its length ... ... ... O'QO

Thickness of both valves : „ ... ... ... 0'57

I have compared authentic specimens, received from Dr. Bosquet, of Miiller'

s

Astarte ccslata, and I can see no perceptible difference between them and our

shell. The flattened umbones and the comparatively few but very strong con-

centric ribs characterize the species, and distinguish it apparently from Miinster's
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Ast. similis (vide Zittel in Denksch. Akad., Wien, xxiv, pt. ii, p. 157, pi. 8, fig. 6),

though I am not certain whether the two forms are really specifically distinct.

Miiller's ccelata does not differ by its triangular form from, similis, as would be

expected from that author's figure, but both are almost quite identical in form.

Locality.—Monglepaudy, in a grey calcareous sandstone; apparently very rare.

'FormMion,—Ootatoor group.

2. GouLBiA TRiGONioiDBS, StoUczka, PL X, Pigs. 4-8.

G. testa S'uh-triangularis postice conspimiiter angustata et ad terminationem

truncata, moderate conipressa sen pernio tiimtdula, angttlo plus mimtsve distincto ab

nmhonihus ad marginem postero-inferiorem decnrrente notata, costiilis 10-12 crassi-

usculis concentricis, in regione liinulari et areali ohsoletis ornata, margine interna

minutissime denticulato ; cardine in valvula dextra dentihus trihus cardinalihus,

duobus anterioribiis crassis sub-cEqualibus, postico sub-obsoleto, et uno longo laterali

antico instructo ; impressionibus musculartbus profundis, ovatis^ imp. postica

paiilulum majore quam antica.

Heig-lit of shell : its lengtli ... ... ... 078 - 0-82

Thickness „ : „ ... ... ... 0-55 - 0-60

This species is readily recognised by its posterior narrowly truncate form.

The thickness of the shell varies, and so does also the number of the ribs, but

even if the latter are present in nearly as small a number as in Q. planissima,

there is always in the present species a slightly raised angular ridge observable

extending from the beaks to the postero-inferior margin. Some of the more
elongated specimens strongly resemble small concentrically ribbed species of

Trigonia. The lunula and area are always well marked and surrounded with

raised sharp edges, the ribs not extending on them. The hinge has in the right

valve the two anterior cardinal teeth about equally strong and the posterior is

almost obsolete, while in planissima the anterior cardinal is much smaller than

the central one.

Locality.-—East of Anapaudy, in brownish sandstone ; not common.

Formation.—Trichinopoly group.

CARDITA, Brug., 1789, (see p. 283).

1. Caudita Jaquinoti, d'Orb., PL X, Eigs. 15-21.

1846. Cardita orbicularis, Forb., Trans., Geol. Soc, London, vii, p. 144, pi, xvii, %. 11, (non idem, Sow., 1825).

1846. „ striata, „ „ „ „ „ „ „ pi. xiv, fig. 1, (non idem, Sow., 1815)

1847. Cardium Jaquinoti, d'Orb., Voy. Astrolabe, Pal., pi. v, figs. 23-25.

1850. Cardium Jaquinoti, suh-striatum et orhiculare, d'Orb., Prod, ii, p. 242;

—

eadem auctorum.

Card, testa orbiculato quadrangulari, paulo longiore quam alta, tumida, incequi-

laterali, umbonibus incurvis, approximatis, fere terminalibus instructa, superficie

multicostata, costis ternatis parte medlana m,axime elevatis et spinulose tuberculatis

sulcis profundis fere cequidistantibus separatis ; cardine in valva dextra dentibus
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duohus cra^sis divergmtibus, aiitico brevi, postico valde elongato, in valva sinistra

dente mediano parviilo, postico tenui et elongato instructo.

Height of shell : its length ... ... ... 0*84 - 0*86

Thickness „ : „ ... ... ... 077 - O'SO

Although approaching to an orbicular form, this species is always a little

longer as compared with its height. The ribs when well preserved are tricarinate,

separated by very deep sulci. In each rib the median portion is the most pro-

minent and ornamented with sharp laterally compressed tubercles. The lateral

ridges appear to be nearly smooth; they are in some specimens more strongly

developed than in others; there is, however, also on these a fine crenulation to be

observed. Again, in some other specimens, particularly those of smaller size, the

lateral ridges are nearly obsolete (see fig. 15), and the intermediate sulci are then

considerably increased in width. If in such specimens the tubercles become worn
off, they attain a rather different aspect from that they originally possessed ; such

worn specimens had been figured by Forbes as Card, orbicularis^ and as Card.

Jaquinoti by d'Orbigny.

I am not quite certain about the identification of Forbes' Cardita striata, but

I have no other species from the South Indian cretaceous rocks to compare with it.

Upon examining Forbes' original in the collection of the Geological Society of

London, I found it much broken on the upper and posterior margins. The form and
convexity of the shell and the number of ribs are in both (it and orbicularis) the

same ; the surface is in the former much worn down, but the radiating striae on the

ribs are tolerably distinct. I found in our specimens of orbicularis that, when the

median portions of the ribs with their tubercles break off, this portion becomes

bipartite, and thus with the addition of the lateral ridges each rib becomes quadri-

partite. I regard the specimen described under the name of (7. striata as a form

of orbicularis in this altered stage. At least, unless proved by the discovery

of better materials, it seems impossible to form any other conclusion.

The hinge of the right valve of Jaquinoti has two unequal diverging cardinal

teeth ; the anterior is shorter than the posterior, and both are of considerable thick-

ness ; in the left valve there is a small tubercular median cardinal and a much
elongated, rather thin, posterior cardinal tooth. This dentition corresponds well

with that of typical Cardita and not with Cardium, to which genus d'Orbigny

referred the species.

Locality,—Ninnybor, in white or brownish limestone ; not uncommon.
Formation,—Arrialoor group.

XXIX. Family,— CRASSA TJELLIDJE,

The animals have the mantle margins disunited, entire or finely cirrated at the

edges, especially posteriorly ; the foot is sub-triangular, compressed ; the gills rounded

in front, pointed posteriorly and produced, reaching below the posterior muscular

scar ; there are two sub-equal leaflets on each side, the outer smaller than the inner

;

the palpi are sub-triangular, of moderate size, pointed behind.

4 B
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The shells are oblong, posteriorly usually somewhat produced, mostly concen-

trically striated or sulcated, covered with an epidermis ; hinge with a few cardinal

teeth, and a cartilage pit in both valves ; lateral teeth, if present, slightly deve-

loped, elongated ;
pallial line entire.

There are only a few genera referable to this family, as Fronoe, Ptychomya,

Anthonya, and Crassatella, of which only the last is found living. I have examined

the animal of Cr. radiata, Ghem., which I dredged in 2-4 fathoms near the island

Penang, and in the Singapore harbour. Its anatomy agrees with that of 0. pulchra

given in Woodward's Manual. The similarity between it and Astarte is very

great, but there is no special posterior anal opening in Crassatella ; the rectum

curves from above behind the posterior adductor, and the anus terminates freely

into the open space, but the attachment of the two mantle margins in that place

is very slight indeed and considerably stronger where their separation begins, which

corresponds to the anal commissure in Astarte. Considering this distinction in the

organisation of the animal, and the important character of the presence of an

internal cartilage in the shell, I believe that there is sufficient reason to retain

Gray's classij3.cation of Crassatetta in a special family. H. and A. Adams place

the genus in the Astautidje,

The former view is also supported by the geological history of the group. We
see comparatively only few species of Crassathllibm represented in the mesozoic

strata. The greatest variety of forms seem to have existed during the cretaceous

period, their number increasing in the later part of that period rather rapidly,

and being probably here the largest. It nearly reaches that of recent species

during the eocene formation. The American cretaceous and tertiary deposits seem
to be richer than those of Europe and of the East. In the miocene time the num-
ber of species known is as yet small ; but to obtain an idea of the fauna of that

period, we must await the results of the examination of the corresponding deposits

in tropical countries. Of living species there are about thirty-six on record, all

from sub-tropical and tropical seas.

1. JPronoe, Ag., 1843, (Act. Soc. Helvet. Lausanne, p. 304). Shell sub-

trigonal, like an Astarte or Cytherea, with slight concentric striation on the surface
;

hinge of right valve with two cardinal teeth, the anterior one extending somewhat
below and forming the margin of an elongated pit, above which there is a small
sub-lunular tooth ; a small oblique cartilage pit is situated just behind the beak and
a large remote posterior lateral tooth is also present ; fulcrum strongly thickened
(vide Quenstedt, Jura, p. 319, pi. 44, fig. 1). The hinge of the left valve must
possess two cardinal and one sub-lunular and one posterior double lateral tooth.
Type, Venulites triangularis, Schloth., fCytherea idem, apud Goldfuss), a liasic

species. If Quenstedt' s figure and description of the hinge of this species is

correct, this would be the oldest form of Cbassatellid^, though, as that author
remarks, the hinge-teeth of the right valve very much resemble those of a Cyprina ;

and should it be proved that the small pit is only an accidental depression in which
a part of the external ligament is situated, the generic name would have to be
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cancelled, and the species referred to Cyprina, with which the shell perfectly agrees

in form. It was first described as Venulites^ under which name Schlotheim made
known a large number of fossil shells, externally resembling Venus (in the old

sense of the term and rather applying to Cytherea^ as restricted).

2. Ftychomya, Ag., 184^2, (vide Pictet and Camp., Pal. Suisse, 4^^ ser., p. 350).

Shell ovately elongated, moderately compressed, beaks close together, placed sub-

anteriorly, surface radiately ribbed, anteriorly generally divaricately striated;

hinge with three diverging cardinal teeth in each valve, the posterior ones very
elongated, double in the right valve, and the cartilage pit situated in front of them

;

muscular impressions elongately oval, rather large; pallial line truncate poste-

riorly. Type, Ft. plana, Ag., fCrassatella Bobinaldina, d'Orb.).

Pictet and Campiche have pointed out the distinctions of this genus, from
Crassatella ; they chiefly note the external differences in the ornamentation of the
shells, but there is also a considerable difference in the arrangement of the hino'e-

teeth. The species of FtycJiomya as yet known are few, and most of them appear to

belong to the cretaceous period. Lycett named an oolitic shell, Pt. Agassizi, which
I noticed under Myochama (p. 61).

Badioconclia, Con., 1869, (Am. Journ. Conch., v, p. 47,) is noted as "Com-
pressed, inequilateral, radiated ; hinge without a distinct cardinal pit. (7, Gueran-
geri, d'Orbigny; (7. BoUnaldina, d'Orbigny." Such is the wonderful charac-

teristic of one of Mr. Conrad's wonderful new genera! This almost amounts to

an abuse, setting aside the disregard or neglect of the work of previous authors.

The first species is a Crassatella, and has no radiating ribs ; the second is the

type of Agassiz' Ftychomya, What should be thought of Mr. Conrad's other

genera of CrassatellidjE, if they are based upon similar principles ? 4-

3. Anthonya, Gabb, 1864, (Pal. Calif., i, p. 181). Shell narrow, compressed,

posteriorly very elongated, anteriorly shortly rounded, beaks obtusely pointed;

hinge with two elongated, somewhat diverging cardinal teeth in each valve ; a pit

is seen posterior to them in both valves, and judging from the general resemblance

of the shell to Crassatella, it is probably destined to receive a cartilage. Type,

A, cultriformis, Gabb, from cretaceous deposits of California.

4. Crassatella, Lam., 1799. Shell elongately oval, compressed, or moderatelv

tumid, inequilateral, posteriorly generally somewhat produced, beaks close too'e-

ther ; hinge with two anterior elongated cardinal teeth in each valve, the cartilage

pit posterior to them ; a posterior sub-lateral tooth parallel to the hinge margin in

the right valve, it fits into a corresponding marginal groove of the other valve, a
more or less distinct elongated tooth being situated below it; the right valve usually

also has a minute anterior lateral tooth and the left a corresponding small pit;

muscular impressions roundly oval, posterior, as usually, larger than the anterior,

and both are moderately excavated.

There are two somewhat distinct forms included in this genus. All the
cretaceous aad many eocene species have a rather high sub-triangular form, two
large strongly diverging cardinal teeth in the left valve, the posterior tooth

') » ^ i;' > r '-'^
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being directed backwards, the cartilage pit posterior to it small and very oblique,

the j)osterior lateral tooth also small in the left, and almost obsolete in the

right valve ; the lunula is deeply excavated. The cretaceous Crassatella macro-

donta, Sow., may be considered as the type of this section. Deshayes (Paris

fossils) figures several eocene species. I do not know whether any of the recent

species show a similarly strong divergence of the hinge-teeth, but their form is

fully represented by such species as C. kingicola, Lam.
Most of the recent and many of the tertiary species of Crassatella have the

cartilage pit rather large and almost perpendicular below the beaks, the cardinal

tooth adjoining the pit in the left valve being smaller than the anterior tooth, while

the reverse is the case in the older species just pointed out. The lunula is

also only slightly or hardly at all excavated. I was first inclined to propose for the

older forms a separate name, but I find among the eocene species so many middle

forms that it would be impossible to define the division with any sufiicient accuracy.

Mr. Conrad seems to have settled the question very rapidly ; he proposes for

d'Orbigny's Crass. VincUnnensis (non VindiemensisJ , which is of the same type as

7nacrodonta, the new generic name Fachytlicerus. I cannot see, as already stated,

sufficient ground for this generic distinction, though the separation may suit

Mr. Conrad's views better than those of any other conchologist, (see Am. Journ.

Conch., V, p. 47). Another cretaceous form was called (ibid. p. 48) by the same

author Scamhula ; its type is S. perplana^ being in every respect similar to the

recent Crassatella radiata^ of which I have noted the description of the animal.

List of ceetaceous species.

Ttychomya (see Pict. and Camp., Pal. Suisse, 4™® ser., 3"^® part., p. 357).

1-3.

—

Tt. Uohinaldina^ Germani, and neocomiensis.

4.

—

Fandora ^equivalvis^ Deshayes, (Mem. Soc. GeoL, v, p. 4, pi. 3, fig. 7; Crassatella idem,

d^Orb.)^ can hardly be a Ftycliomya ; there is no particular reason to be given why it could not be

a Fandora, but it may possibly be an AntJionya, or perhaps a Remondia ( TriG0NIDJ£ ).

5.— Crassatella Cornueliana, d-'Orb., (Pal. fran9. cret., iii, p. 74, &e.,) is an Anthonya.

6-7.

—

Ftycli, solita, d'Orb., sp., and Ft, Bucliiana, Karsten, are from New Granada and

Columbia.

8.

—

Antlionya cuUriformis, Gabb^ see p. 293.

Crassatella (see Pict. and Camp.^ 1. eit., p. 346).

9-12.— C, Saxoneti, Sahaudiana, Fiziana, and inornata are all imperfectly known.
13.

—

C. Galliennei would rather seem to be a Ftychomya than a Crassatella.

"J 4-30.

—

Crassatella Guerangeri, ( <* Ftychomya), Ligeriensis, Findimiensis, (vide Gueranger,
Album paleont. de la Sarthe, 1867, pi. xvi,) sub-gMosula, Neptuni, macrodonta, Atistriaca,

Marrotiana, orbicularis, GalloprovincialiSy Normaniana, Bufremyi, arcacea,f rugosa, Bosquetiana,

hellica, pisolithica,

31.—a calceiformis, Miiller, (Pet. Aach. Kreidef. SuppL, 1859, p. 13, pi. vii, fig. 15,) is

a rather elongated form, and may belong to Anthonya,

* See also Crass, complicata, Tate, (Quart. Journ. GeoL Soc, Lond., 1867, xxiii, p. 160,) from the so-called

Jurassic deposits of South Africa.

t C. ;paraUela, Alth, vide Trapezium^ No. 109, p. 195.
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32.—a d(Edala, Coq., Mon. Stage Aptien de FEspagne, 1865, p. 127, is apparently a

Ttychomya.

33.—a truncata, Puscli, (Polens Pal., p. 77, pi. 8, fig. 3, and Eichwald Leth. ross.,

10 livr., p. 638,) from white chalk..

34.

—

C. taurica, Eichwald, ibid., p. 638, pi. 24, fig. 6.

35.

—

Crassatella horealis, Eich., ibid. p. 640, figured by Keyserling Petsehora-reise, pi. 17,

figs. 23-24, simply under the generic name of Crassatella, is supposed by Eichwald to be more
probably a neocomien than a Jurassic species ; but the form of the sbell does not agree with a

Crassatella; it may rather be a species of Baroda (sub-fam. tapesin^ J , or perhaps some form

of the sub-family GARiNyE (p. 113) or pharelliNjE (p. 36).

36-40.

—

C. pusilla, TemuJclensis, Baudeti, Picteti, and Desvotixi are described by Coquand in

his Paleont. de la Prov. Constantino, (Algeria).

41-52.

—

C. Alahamensis, cuneata, Belawarensis, Evansii, lintea, lineata, MonmoutJienns
,
parvnla,

pteropsis, suhplana, transversa, and vadosa are recorded by Meek in Check-list of cretaceous fossils

of North America, (Smiths. Misc. Coll., No. 177, 1864, p. 11).

53-57.

—

C. grandis, compacta, Uvasana are noticed from California by Gabb (Pal. Calif., ii,

p. 244). In addition to these I may mention from Conrad''s lower eocene (? cretaceous) beds

C. capricranium and palmula (Smiths. Misc. Coll., No. 200, 1866, p. 5).

58-59.

—

C.perlata ^ndiplanata of Conrad., (Am. Journ. Conch., ii, p. 104,) first noted from

tertiary rocks are subsequently (Am. Journ. Conch., iii, p. 270,) stated to be cretaceous.

60.

—

C. prora, Con., Am. Journ. Conch., v, p. 43, is described from Crosswicks, New Jersey.

61.

—

Crassatella perplana, f 8camhula, id., Con.), ibidem, p. 48, is noted from Haddonfield.

62-63.— (7. Bothil, Eraas, and C. Syriaca, Con., (Wiirt. Nat. Jahreshefte, xxiii, p. 234,) are

from Palsestine.

64.

—

C. Zittelliana, n. sp., and C. macrodonta, Sow., occur in the uppermost beds of our South

Indian cretaceous deposits.

CEASSATELLA, Lam,, 1799, (see p. 293).

1. Crassatella macrodonta, Sow., sp., PI. V, Pigs. 12-14.

1832. Astarte macrodonta^ Sow., Trans., Geol. Soc, London, iii, p. 417, pi. 38, fig. 3.

1865. Crassatella idem, Zittel, Denksch. Akad., Wien, xxiv, pi. ii, p. 150,

—

cum synonimis.

Cr, testa elongato-trigonata, incequilateraU, antice breviter rotundata, postice

longiore et oblique truncata, margine subumbonali leviter insinuato, postico declivi,

marg, inferiore postice flexuose curvato instructa, moderate inflata, carina obtusa ab

unibonibus ad marginem postero-inferiorem maxime productum decurrente ; lunula

areaque profundis, prima breviore quam altera sed latiore ; superficie in specimini-

bus junioribus semper concentrice costulata, in adultis aut cequaliter crasse costulata,—
costuUs in declimtate postica obsoletis fvar. sulcifera auctore Zittel),

—

aut minute

striata ; cardine dentibus duobus cardinalibus in utraque valva et fossa cartilaginigera

profunda instructo, dentibus anterioribus multo fortioribus quam posterioribus, omninis

compressis ; dentibus lateralibus anticis parvis, dente postico laterali in valva sinistra

obtuso, elongato, in v, dextra fere obsoleto ; margine interno denticulato.

Length of shell : its height ... ... ... 0-84 - O'QO

Thickness „ : „ ... ... ... 0*60 - 0*65

The persistency with which the two forms, one strongly concentrically sul-

cated and the other only finely striated, occur together is very remarkable ; passages

4< c
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from one to the other can, however, be traced in India as well as in Europe.

The form of the shell and its thickness is subject to a great deal of variation, as

may be seen by a comparison of our figures, and still more those given by ZitteL

The strongly sulcated form is designated by Zitttel as var. sulcifera, I can see

no difference in his figures between the hinge of this variety and that of the

typical form ; we possess three left valves of the former from Southern India, and

one left and two right ones of the latter. Comparing these together the hinge

area of var. sulcifera is higher, the teeth longer, and the lunula deeper than in

the three specimens of the typical form ; but as the shells do not differ in any

other respect, I am inclined to regard with Zittel the variation to be within

the limit of specific character.

Locality.—Near Arrialoor, in grey soft sandstone ; not common.
Formation.—Arrialoor group.

2. CuASSATELLA ZiTTELiANA, StoUczJca, PL V, Eigs. 15-19.

Cr. testa cuneiforms elongata^ incequilaterali^ tumida, ad margmem Itmularem

emarginata^ antics breviter rotundata^ postics attsnuata^ suh-caudata st oblique

truncata, carina acuta ab umbonibus ad tsrminationsm postero-inferiorem decurrents

instructa, concsntries costulata^ costulis in regions umbonali crassis, psriphsriam vsrsus

tsnuioribus, confsrtis^ postics fsrs omfiino obsoletis ; lunula slongato ovali, profunda^

Icevigata, margins acuto circumscripta ; area longiors, angusta stiamqus profunda.

Cardins dsntibus cardinalibus anterioribus in utraqus valva st fossa cartilaginigsra

postica msdiocritsr sxcavata instructo, dsnts antico in valva dsxtra laterali approxi-

mator postico fsrs omnino obsolsto ; in valva sinistra dsnts laterali antico parvulo^

postico elongato, distinctiore.

Height of shell : its length ... ... .^. _, 9-74

Thickness „ : „ ... ... ... __ 0'64

The ornamentation of this species is, as likewise its peculiar pholadoid form,

very characteristic, strongly recalling the palaeozoic shells which have been called

SedgwicMa. Near the umbones the concentric ribs are strong and angular, as in

most species of Gouldia, to which the species, when young, bears a great resem-
blance ; on the greater convexity of the sides of the shell the ribs gradually

decrease in thickness, but increase in number; they remain tolerably distinct on the
anterior part of the shell, on the posterior they, however, soon disappear altogether,

and are replaced by mere fine striae of growth.

Locality.—Ninnyoor, in white limestone ; not common.
Formation.—Arrialoor group.
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VII. Order,—UNIONACEA.
I will class in this order all the fresh-water Pelecypoda which are generally

known under the name of Unio, besides those few remarkable, partially adherent,

species, called ^theria, and its allies. All these shells agree with each other
in many important characters, they being always covered with an olivaceous

more or less thickened epidermis, pearly inside, with an external, or partially sub-

internal ligament, with two muscular scars (only in Millleria the anterior becomes
obsolete with advanced age), and an entire pallial sinus. Generally there is a small

supplementary muscular scar behind or below the anterior one, and sometimes
partially confluent with it ; it is produced by a particular muscle which I shall

describe in the Unionid^. The hinge has either no teeth at all, or only a set of

anterior teeth, or there are anterior and posterior teeth present. These hinge-teeth

are always of a peculiar construction, and I think the term '' lateral teeth," as used
by Jeffreys in his British Conchology (vol. i, p. 28,) is more correctly applicable to

them than the term cardinals, which generally is reserved only for the anterior

teeth. There is, however, a free interspace in the place of the true cardinals to be
observed between the two series of teeth, and consequently the anterior teeth are

quite equivalent to the posterior, and both should be called laterals. This espe-

cially becomes apparent when we compare forms like Castalia and similar genera.

The animals of the UNIONA CEA mostly are closely allied to those of the

AsTARTiDJE, All have a widely disunited mantle, but some possess a single anal

opening, this form including apparently the typical section; others are said to

possess two siphonal openings, and again some other externally allied forms have
no special siphonal openings. Thus we find a repetition of the same variations

which I noticed in the L TJGINA CEA regarding this point. There are two pairs of

gills and two of palps in all genera; the foot is generally sub-trigonal, wedge-
shaped, rarely elongated and thickened at the end.

Eollowing H. and A. Adams' arrangement in this group of Pelecypoda, I shall

retain his two families TInionidjE and Mutelid^ ; in the first the animal possessing

only one, in the second two siphons. If this distinction in the animals exists the

classification has good ground, whatever astonishingly absurd Deshayes may find

in it ; but I do not wish to be answerable for it, as I had no opportunity to examine
any of the animals of the second family. Besides these two I shall treat in this

order also the JEtheeiidm. Only the first family has as yet some palseontological

importance for us.

XXX, Family—UNIONIDJE,

I take as an example of the organisation of this family the following descrip-

tion from two of our common Bengal species, JI, marginalise Lam., and Z7. cceru^

leus. Lea. Body oval, with a large laterally compressed foot, obtusely sharpened

at the edge and more or less produced in front, strongly extensible, mantle entire,

disunited all round with only a small anal opening, being separated by a very

thin commissure from the inhalant portion ; the edges of the latter are strongly
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ciliated, those of the anal opening are slightly extensible, and finely ciliated;

labial palps two on each side, long (about J, or slightly less than the body), very

narrow, and linear in front and united above the mantle, broader and sub^rian-

gular posteriorly, attached along the. dorsal line only, but free with the hinder

portions ; one pair of gills* on each side, the outer smaller than the inner, both

entirely free, only attached along the upper or dorsal line, and in continuation

of this attachment lies the commissure which separates the exhalant opening

from the inhalant region; the length of the gills is about equal to fth the

length of the body, or it is somewhat less. Each gill consists of a large

number of fillets, which are of two kinds, longitudinal and transverse. On the

upper portion of the gills the first are stronger, being at moderate distances, inter-

sected by vertical grooves ; towards the edges of the gills the fine transverse striation

becomes the more distinct one. Retractile muscles strong ; a thin muscle origi-

nates at the anterior end of the gills, continues anteriorly, becoming at the same
time thicker, and terminates at the anterior part of the palps ; it is with the lower
edge partially united to the anterior muscular impression, and it is the muscle which
produces the supplementary small scar generally situated behind the large anterior

one, and is occasionally more or less confluent with it. This supplementary muscle
appears to have the object of producing a harmonious movement in the gills with
the palps. The visceral cavity did not ofi'er any peculiarity ; the rectum lies, as

usually, along the upper posterior edge and terminates in the exhalant opening.
The posterior lower portion of the body was in two specimens entirely filled with
imdeveloped eggs.

This description of the animal seems with very slight alterations to apply
to all the typical species of unionin^ of H. and A. Adams, but in the American
genus Mycetopus the authors note some very marked diflPerences. It would appear
from their description that there is no separate anal opening, as is, for instance,
the case in Crassatella ; the outer branchiae are said to be entirely grown together!
The foot is very long and cylindrical with a thickened knob at the end. It is

evidently intended for boring in mud, similar to the same organ in the Solsjvid^,
which use it by extending the thickened end into a point, then twist it round
with a forward pressure, thus making a hollow as if executed with a borer, then
expanding the end of the foot with force, so as to give it proper hold in the
hollow made, after which the foot itself is contracted, and the whole animal
advances in the direction where the hollow was made. I have little doubt that
the Mycetopi and their allies use their club-shaped foot in a similar manner. The
Uniones use their foot more for digging or making superficial furrows, forcing the
removal of the mud by lateral pressure. Considering the above noted diff^erences
which are unquestionably very important, H. and A. Adams propose for that genus
a special sub-family, mtcbtofinuE,

* In most of the specimens of V. marginalis I found (in June) on the gills a pair of a very remarkable parasitic
^me/^^o^^,belongmgtothe order Colopoda, resembling in form Ixodes, but possessing only two distant occelli in
front. I shall take an early opportunity of describing these apparently very interesting animals.
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The shells of the TJnionidm are extremely variable as to form and thickness

;

all stages from ovately rounded into ovate and linearly elongated, or rectangular

and trapezoidal shapes, are to be met with. The solidity of shells varies equally

as the size, and often depends upon the character of the locality where the animals
live. The hinge has either an anterior and one posterior tooth in each valve, or

only the anterior are present, or both are absent; the ligament is moderately
strong and supported by fulcra ; muscular impressions two.

As regards geographical distribution the Unionid^ are world-wide ; they are

almost everywhere present where permanent fresh-water pools or rivers occur
though they are to be met with in greatest numbers and variety in the American
especially North American, rivers. There the recent species form quite a contrast

to the insignificantly small number of tertiary forms as yet on record. But also

in other countries fossil Tlniones are a great rarity, for true fresh-water deposits do
not appear to have been very extensive in any of the former geological forma-
tions. Eastern Europe was during the latter part of the miocene period {'' Sar-

matische Stuffe'') inhabited by a comparatively large number of Tlniones, some of

which greatly resemble North American types (see Homes' Eoss. MoUusken des

Wiener Beckons, vol. ii). Erom the German miocsene and oligocgene deposits only
very few are known, and India, during the Sivalik deposits, was also peopled
only with a small number of species. Erom the eocene deposits of the Paris

basin Deshayes describes only five species. Of cretaceous forms I may say there

are only two with sufficient certainty known from Europe ; two are doubtful, but ten

supposed new forms have lately been added from North America (New Jersey).

The first typical forms of JJnio appear in the so-called Wealden deposits of

North Germany and England ; the forms partially represent true TJnio, partially

Margaritana, Erom the carboniferous beds I add two genera, but it yet remains
to be proved that their classification in this place is correct.

The generic divisions which I adopt here are mostly those recorded by H. and
A. Adams. These genera are unquestionably as good as any others which have
been proposed in other families, but I do not enter into the sub-generic divisions,

there being no occasion to discuss those details here. I do not see any benefit

in arguing the great unity of the genus JJnio, for Deshayes seems to have
exhausted the subject, though, as the result of all his arguments, he at last finds it

necessary to describe two of the Paris species as Anodonta and three as JJnio I

Deshayes places also Cardinia, Ag., in the present family, but I do not think

that there can be much difi'erence in the opinions of other conchologists regard-

ing the classification of this genus, for it agrees in all essential characters with

the AstartiDjE, where it has been recorded.

a. Suh-famili/— VNIONINJE.

1. Carhonicola, M'Coy, 1855, (Brit. Pal. Ptocks and Eoss., p. 5M). Shell

elongated, solid, with moderately tumescent, not eroded, beaks, somewhat impressed

in front of them ; ligament strong external ; surface concentrically striated

;

4 D
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hinge with one very thick cardinal tooth in the right valve, extending 230steriorIy,

with one long anterior and one long posterior lateral tooth ; muscular scars one

on either side, each surmounted by a small accessory impression; type, Carh.

acuta ^ Sow.

This would appear to be the oldest form of UNIONA QUA ; the lateral teeth

of the right valve (the only one as yet upon record) closely resemble those of

Unio, but the presence of a large separate cardinal tooth makes this classification

somewhat doubtful, for all the genera of this order seem to possess only one kind of

hinge-teeth, may they be called either cardinal or lateral teeth. Another difference

rests in the small impressions above the muscular scars, a character which is

very commonly met with in species of the Astastid^ f Cardinia, Astarte, &c.),

but not in any genus belonging to the present order. However, as these fossil shells

have not as yet been satisfactorily examined, the present classification may be
equally correct as any other I could suggest. I have no good specimens for

examination, and can, therefore, add nothing to the characteristic as at present

recorded. M^Coy says that there are about twenty species in the coal-measures

''associated exclusively with fresh-water and terrestrial remains." Certainly there

can no reasonable doubt be entertained why the fresh-waters should not have
been populated during the time of the carboniferous deposits with Unionib^ when
other much higher organised animals lived in them, and again others on the

surrounding dry land.

In external appearance Carhonicola greatly resembles Anthracosia, which I

may also have classed here but for reasons which will be found stated in the family
Saxicavid^ (see p. 86).

2. Frisconaia, Conrad, 1867, (Am. Journ. Conch., iii, p. 10). Shell ovate

;

hinge in the left valve with two cardinal teeth, the anterior compressed, angular,

oblique, with an anterior pit; the posterior broad, smooth, convex, triangular,

situated under the beak and directed posteriorly, emarginated at its end; no lateral

teeth, muscular impressions situated near the cardinal line ; type, P. ventricosa,

Con., from carboniferous beds in Kansas, North America.

This genus, Conrad says, bears the same relation to Carhonicola that Marga-
ritana bears to JJnio, The teeth certainly have in this case the form of true car-

dinals, for they are very close to each other below the beak, but there are no other

teeth in the hinge, and the anterior muscular scar is quite adjacent to the anterior

cardinal. There is, therefore, less objection against the classification of this genus
in the present family, than has been stated in the previous case. ^:

3. Vnio, Philippsson, 1788. Shell generally ovately elongated, sometimes
sub-trigonal or rectangular, moderately tumid and of rather solid structure ; ante-
rior hinge-tooth double or of irregular shape, the lamella being either simple or

more or less corrugated and denticulated
; posterior tooth elongated, single in the

right, double in the left valve ; type, Z7. pictorum, Linn.
The desirability of classifying the very numerous recent species of TInio in

sub-divisions or sections, and the difiiculty experienced in doing this, has been
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so often made an object of complaint by concbologists that I do not need

to repeat it here. None of the sub-divisions as yet suggested can be called

satisfactory, and I am constrained to say that the attempts to make them
so are not likely to be very successful. The sub-divisions, if they were to

be of any use and convenience for the grouping of these shells, must principally

be based upon the mere external form or shape, and the general modification

of the hinge-teeth as dependent on that form. The form, or rather the posi-

tion of the supplementary anterior muscular scar, seems in some groups to

remain tolerably constant. H. and A. Adams (Genera ii, p. 490,) recognise the

following sub-genera

—

Bariosta^ Haf., Naidea, Swains., Ohovaria^ Kaf., 'Nida,

Swains., Syridella^ Swains., Lampsilis, Haf., Canthy7na, Swains, Iridea, Swains.,

Rotundaria, Haf., Quadrula, Raf., Diplodon^ Spix, Dysnomia, Ag., Flagiodon (1. cit.,

p. 651), and Metaptera, Baf. Conrad quotes from the eocene deposits of North

America a sub-genus Uniomeris (vide Smiths. Misc. Coll., No. 200, 1866, p. 5).

A peculiar fossil form will also be indicated in the list of cretaceous species. J^

4. Margaritana,^ Schuhm., 1817. Shell oblong, moderately compressed;

hinge with a single erect tubercular anterior (cardinal) tooth in the right valve,

double in the left, the anterior half being smaller than the posterior, which is often

denticulated or slightly rugose, but all the teeth are covered with enamel like

the rest of the interior of the shell ; posterior hinge-teeth more or less obsolete.

Type, M. margaritifera^ Linn.

H. and A. Adams regard the following as sub-genera of the above:

—

Alas-

modonta, Say, f? = BlasmodonJ^ Cofnplanaria, Swains, and Uniopsis, Swains.,

f
= Calceola, Swains, non Lam.). Margaritana differs from TJnio by the want of

the posterior hinge-teeth ; they are not developed in any of the known species, and

if indicated it is only by a peculiar thickening of the hinge margin, very distinct

from what is seen in Unio proper.

5. MonocondylcEa, d'Ovh., 1835. Shell sub-rotundate or oblong, hinge-teeth

represented by one anterior tooth in each valve, the one in the right valve being

under or posterior to the beak, the other in the left valve anterior to it ; the teeth

are elongated in the direction of the hinge margin, and the region in front of the

beaks is bent in and partially filled with the ligament, posterior teeth obsolete ; type,

M. Faraqiiayana, d'Orb.

American concbologists have certainly not shown less anxiety in the discovery

of new genera and species in the Indian regions, than they do in their own

country.

5 a, Gould, in 1844, suggested for some Burmese and Malayan species the

name Fseudodon, of which his Fs, Sahvmianus,—bearly distinguishable from

MonoGondyl(Ba Fegiiensis, Anthony, (Am. Journ. Conch., 1865, i, 205, non TJnio

Feguensis, Anthony, also from Burmah)—is atypical species. In this and other

allied forms the teeth are quite of the same peculiar character, being more or

* I do not think that Meusc lien's name JBapMa has any claim of priority before Margaritana; I do not find

that it possessed any restricted signification before the introduction of the latter name.

^1>t--i^
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less parallel to the hinge margin, as in the South American Monocondyl(B(B. But

the hinge-tooth of the right valve fits into an emargination situated in front of

the beak of the left valve, while the tooth itself of this latter valve is beloAv

the beak.* In ij^iG^l Monocondylcea, as characterized by d'Orbigny, the tooth

of the right valve catches behind that of the left, but d'Orbigny adds, the

reverse is occasionally the case. I have unfortunately no series of South American

MofiocondylcecB to compare, but if this be really the case, I cannot see in which

characters Fseudodoni should differ from Monocondylcea, except perhaps that the

Burmese and Malayan species composing it are more of a trapezoid than rounded

shape, and are more compressed than the American forms.

5 b, Eor another Burmese species, described by Anthony in Am. Journ.

Conch., i, p. 205, as Monoc, crebristriata, Conrad proposed (ibid. p. 233) the

name Trigonodon, The hinge of this species has in the right valve an erect

almost vertically or obliquely elongated tooth fitting into a divided tooth of the

left valve, the posterior portion of the left tooth being much larger than the

anterior. The hinge is perfectly the same as in Monoc, (or Fseudodon) Euphratica,

Bourg., from Syria and America, and I cannot perceive any difference between

it and Margaritana, I have also examined the animal of the so-called Monoc,

crebristriata, and I find there is no difference between it and the last genus, as I

had already occasion to state.

5 c. Eor another species again, Monoc, Mardinensis, Lea, from the Biver

Tigris, Conrad proposed, 1865, the generic name Leguminaia (Am. Journ. Conch., i,

p. 233). Conrad says that it '' has an outline approaching Marg, margaritifera,

being medially contracted and of an oblong and leguminous shape. The cardinal

tooth is pyramidal and recurved, wholly unlike the transverse compressed tooth of

JPseudodon.'' I received a specimen from the Biver Tigris through Mr. G. Nevill,

and this well agrees with Mr. Conrad's account. In another specimen in

Mr. Nevill's collection from the same locality the tooth is somewhat less prominent,

and in both extremely like, or I should rather say identical with, that of

Margaritana.

Large series of all these shells in different stages of growth must be examined,
for there is no doubt that they gradually pass one into the other, and connect
Margaritana with TInio. Certainly nothing can be more unnatural than creating

new generic groups upon the examination of single shells,—particularly among
such most variable forms as the fresh-water TInionib/e are known to be,—and then
attempting to assimilate the various species to the imaginary characteristics. It is

just the contrary way, we have to take in a natural classification.

6. Gonidea, Conrad, 1857, (Proc. Acad. Nat. Sc, Phil., p. 165). Shell
'* elongated, hinge furnished with a short, obtuse cardinal tooth, fitting into a
corresponding depression in the cardinal plate; tooth obsolete in the left valve

;

'^ Conrad's account (Am. Journ. Conch., i, p. 232,) is unintelligible on this point.

t Some of the old fossil-species externally very closely resemble this type of UmoNiB^, such species, for instance,
as the Wealden Unio Menkei, Dunk., W^alden-Bildung, 1846, p. 28, pL xi, fio-s. 1-3.
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anterior muscular impressions not confluent, lower accessory impressions opposite

the middle of the large impression;" type, Anodonta feminalis, Gould, from

North America.

I do not know whether this form is sufficiently distinct from Anodonta^ for

even in some of the well marked European species there is a rudiment of a tooth

below the beak of the left valve.

7. Barhala,^ Humph., 1797. Shell moderately compressed, thin, with the

posterior dorsal margins generally somewhat extended wing-like, hinge with a

single linear tooth extending through the whole hinge margin, not interrupted below

the beaks, in other respects not differing from JJmo : type, B. plicata, Humph.
8. Anodonta,-\ Cuv., 1798. Shell elongated, moderately inflated, or sub-

trapezoidal and then generally more compressed; hinge without teeth, some-

times with a small sub-obsolete lamina under the beak of the left valve ; type,

A. cygnea^ Linn.

H. and A. Adams quote Symphynota^ Lea, LamproscapJia^ and Fatularia of

Swainson as sub-genera.

9. Byssanodonta, d'Orb., 1846. Shell elongately rounded, inequilateral, thin,

beaks sub-anterior, moderately tumescent, hinge edentulous. H. and A. Adams
give a description of the anterior hinge-teeth as being double in both valves and the

posterior rather elongated ; it would appear that the reference had been taken from

Unio BaranensiSy Lea, but not from the true type B. Baranensis^ d'Orb.

b. S2ih-famU^,-^MYCET0PINM

I have already noticed the circumstances under which this sub-family is

here retained.

10. MycetopuSy d'Orb., 1835. Shell much elongated; distinctly gaping in

front and somewhat less behind, sub-equilateral or inequilateral, the anterior

portion being the shorter one; hinge edentulous; type, M, soleniformis, d'Orb.

10 a. The typical species are from South America. Very few are known
from other countries. Hanley in Ueeve's Conch. Icon., vol. xvi, refers

to it also Tlfiio emarginata^ Lea, from Siam. A second allied species is from

Eastern Cachar rivers, Anodonta soleniformis, Benson. The shell does not differ

from the inequilateral forms of Mycetopus^ but the animal has not as yet been

observed. Should it prove to resemble that of Mycetopus^ what does not appear

improbable on account of the strong anterior gape, it would be one more proof

of the admixture of a South American form in the fauna of Eastern Bengal

and Burma. I think d'Orbigny's name was published in 1835, and Benson's

* Thougli I admit that, as a rule, Humphrey's names have no claim to priority, it does not appear to be so in this

case. The name was very early introduced by Deshayes, Sowerby, and others, and the type species which Humphrey
called B.jolicata well known. Leach's name Dipsas, used by d'Archiac and other palaeontologists, has no priority

and was already bestowed upon a snake.

t There is no doubt that Lamarck's name is only a coiTection of Cuvier's original Anodontite.

4 E



304 CRETACEOUS PELECYPODA

in 18865 in Asiatic Society's Journal, v, p. 750 ; consequently the latter will have

probably to be changed. , Conrad (in Journ. Am. Conch., iv, p. 249,) proposes

for Mycetopus emarginatus, Lea, the generic name Solenaia with the following

characteristic—" elongated, thin, gaping anteriorly, hinge with a long acicular lateral

tooth in each valve, slightly developed." I have not seen the Siam species, but

the Cachar Anodonta soleniformis of Benson, which is very closely allied to the

former, has no lateral teeth.

List op cretaceous species oe TlNiONWyE.

l.— Unio CortmeUana, d'Orb., Prod, ii, p. 106, (U. Martinii, Pal. fran9., cret., vol. iii, p. 127,

pi. 384, non idem. Sow. apud Fitton). In his figure of a cast specimen d' Orbigny does not

show any distinct trace of the existence of a posterior tooth, but there are two unequal sub-anterior

in the left valve, the anterior being very large, the posterior very small ; this kind of hinge, if

correct, would indicate the species to belong to Margaritana. D' Or bigny first identified this

species with one from the Wealden beds, but then separated it as distinct, which, judging

"from figures only, certainly appears to be more correct; it is from the so-called Urgonien or

Upper Neocomien.

%.— Unio creataceus, Zittel, (Denksch. Akad., Wien, xxiv, pt. ii, p. 158). I have not seen

the hinge of this species, and I am not certain whether it is quite correctly figured by
Zittel. The species exhibits two unequal anterior teeth, or rather a large bifid tooth, its anterior

portion being smaller than the posterior, and there is only a single elongated rather thin posterior

tooth ; besides that the anterior muscular scar is situated on a raised lamina. In all species of
Unio the posterior tooth of the left valve is double and the one of the right usually single. The
form of the anterior teeth varies almost ad infinitum. It is probable that this cretaceous species

has to be separated into a distinct genus, but better materials are required for that purpose than
those now accessible. The species is from the Alpine-Gosau formation, ( TuronienJ.

3.— Unio acutus, Schafhseutl (Siid-Bayerns Leth. Geog., 1863, p. 163). A small form
resembling a Cardinia ; the hinge-teeth are not observable, and the generic determination, there-
fore, doubtful. The author quotes it from a locality from which in other places he describes

cretaceous shells, but whether the present species is really a cretaceous form no one could
guarantee.

^.— Unio Nordmanni, Eichw., (Leth. ross., x livr., p. 609,) is stated to be from a white chalk
of the Crimea. The figure representing the species is peculiarly ovate and tumid, but hardly any
one could suspect a Unio in it.

5-14.—Lea (Proc. Acad. Nat. Sc, Phil., 1868, No. 3, p. 162,) describes from some fresh-water
cretaceous beds of New Jersey the following ten species, based upon a material consisting of
about forty cast specimens collected by Prof. Co^q '.— U7iio 7iasutoides, radiatoides, suh-rotundoides,
carriosoides, humerasoides, RoanoJcoides, ligamentinoides, alatoides, Anadonta grandioides, and
corpulentoides. The author cautiously remarks that the descriptions must necessarily be imperfect,
being taken only from casts. He also states that they strongly recall the forms found by Mantell
and others in Wealden deposits of England. Certainly, whoever will succeed hereafter in recog-
nising Mr. Lea^s species may call himself an unusually successful discriminator of fossils.

15.— ^. pennltimus, Gabb, Pal. Calif, i, p. 182, from the Tejon group of California.

16.— C/-. Eulhardii, Gabb, Pal. Calif, ii, p. 190, from the so-called Chico group of Vancouver
Island.



OF SOUTHERN INDIA. 305

D'Orbigny referred (in Prod, ii, p. 79,) all the species (seven) described by Sowerby^from the

Wealden beds of England to his lower Neocomien, but at the time of writing he does not appear

to have been acquainted with Dunker's '' Monographic der Nordeutschen Wealdenbildung/' &c.

Geologists have up to the present not agreed upon the classification of the Wealden deposits, but it

seems more conformable with the facts observed in nature, that the Wealden locally indicates

the close of the Jurassic period, than the beginning of a fresh series of marine deposits.

XXXI. Family,—MUTJELIDu^.

The labial palps of the animals are stated by H. and A. Adams to be large,

oval, attached by their straight edges without any free points, as in Unionid^ ;

the mantle-lobes united posteriorly, and prolonged into two short, unequal siphonal

tubes ;
gills large, nearly equal, united to the body ; the foot large, thick, compressed,

tongue-shaped, angular in front. The shells are sub-quadrangular or elongated,

often with wing-like extended upper margins, the hinge being straight with

numerous denticulations, or they are oval, and then generally rather solid, resem-

bling Trigonia, to which the hinge-teeth also bear some relation, although in their

distribution they are more similar to those of Unio.

Looking at the above noted characters of the shells referred to this family, as

compared with the Unionidm, one cannot hesitate in accepting H. and A. Adams'
classification, but if the statement regarding the differences pointed out between

them and the last family is not generally correct, the distinction, of the two families

can hardly be retained. I have unfortunately no materials whatever to test the

accuracy of the statement, and therefore accept the family as it stands in H. and

A. Adams' work. The species are mostly African and South American. I do not

know any fossil species belonging to it.

1. Miitela, Scopoli, 1777, firidina, Lam., 1819). Shell very elongated,

inequilateral, the anterior portion being much shorter than the posterior, thin;

hinge line thin, nearly straight, as long or very nearly as long as the shell, cre-

nulated or tuberculated along its entire length or only partially ; type, M. elongata.

Sow., from the Senegal. Hanley describes in Reeve's Conch. Icon., vol. xvi,

five species, all from Africa. H. and A. Adams accept for M. Nilotica, Per.,

as type, Swainson's name Oalliscapha as sub-genus, that species having the hinge

margin crenated only partially near the beaks.

2. Fleiodon, Conrad, 1835. Shell sub-trapezoidal or elongated, rather solid,

inequilateral, the anterior side being somewhat shorter, hinge line flattened, some-

what shorter than the shell, and with numerous irregular plications or teeth

;

surface covered with a smooth thick epidermis; type, FL ovatus, Swains. Hanley
(Reeve's Conch, Icon., vol. xvi,) describes only one other species, FL Spekei,

Woodw. ; both are from Central Africa:

3. Spatha, Lea, 1838. Shell elongated, thin, inequilateral, with the upper

posterior edge somewhat expanded; hinge line slightly arcuate, toothless; type,

Sp. rtibens, Lam, from the Senegal; two other species are also from Africa.

* See his Min. Conch, and Trans., Geol. Soc, London, 2nd series, vol. iv.
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4. Leila, Gray, 1842. Elongated, thin, inequilateral, with the beaks some-

what tumid; hinge line straight, edentulous; type, X. BlainvilUana, Lea, from

South America, wherefrom also two other species are quoted.

The shells of these two last named genera are in form almost identical with

some of the species of Anodonta.

5. Triquetra, Klein, 1753, fllyria, Lam., 1819). Shell sub-trigonal, in-

equilateral, the dorsal edge of the hinge-line being more or less straight and

prolonged into a wing on either side, and generally somewhat longer than the

shell itself, which is of rather a solid structure ; hinge-teeth elongated, similar

to those of Unio, but strongly crenated or grooved, two anterior and one posterior

in the left valve, the reverse being the case in the right valve ; surface smooth or

corrugated; type, T, subvij^idis, Klein, Hanley (in Heeve's Conch. Icon.) des-

cribes twelve species from South America.

6. Arconaia, Conrad, 1865, (Am. Journ. Conch., i, p. 234). Shell very elon-

gated, somewhat contorted, solid ; dorsal edge of the hinge line straight or nearly

straight, shorter than the shell and slightly winged ; hinge with anterior robust,

short, and finely rugose teeth in each valve, posterior teeth elongated and minutely

rugosely striated. As the type of this genus Conrad quotes Triquetra lanceolata,

Lea, from China, being the same as T. contorta, Lea, described in Reeve's Conch.

Icon, under the genus Syria. The distinction from this last genus is only based

upon the somewhat different shape of the shell and the presence of two anterior

teeth in both valves ; these are very variable characters, and it yet remains to be

proved whether a generic importance can be assigned to them.

7. Castalia, Lam., 1819. Shell ovoid or sub-trapezoid, solid, tumescent, with

incurved beaks, inequilateral ; hinge line curved ; hinge with two urCequal anterior

and one strong elongated posterior tooth in the left valve, the opposite being the

case in the right one, all are transversally striated
; generally there are also one or

two small tubercular teeth below the umbones, more or less distinctly separated

from the anterior teeth; type, G. amUgua, Lam. Hanley describes in Reeve's
Conch. Icon thirteen species, mostly from America. Moussonin Mai. Blaetter, xvi,

p. 185, notes an additional one, G. ecarinata.

XXXII. Family,—JETELJBIIDJE.

The animal of ^theria, constituting the type of this family, possesses a large,

thick, oblong body ; the labial palps are large, semioval, attached by the straight

sides ; the mantle-lobes are disunited ; the two gills on each side are partially at-

tached to the body and mantle, and united posteriorly. The foot appears to be small

in the young animal, but it becomes obsolete with advancing age. The shells when
young are free, of an elongately high ovate shape ; when adult, attached with one

valve and of an irregular form ; the hinge is edentulous and the ligament sub-

internal ; surface covered with an olivaceous epidermis, more or less foliaceous;

pearly within. There are no fossil species known belonging to this family.
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1. ^theria, Lam., 1808. Shell higher than broad, attached with the lower

valve near the beak, upper valve somewhat smaller ; ligament tortuous, partially

stuck in a groove of the areal margin of the left or attached valve; muscular

impressions two, wide apart, the anterior very long and irregular; type, ^, semi-

lunata, Lam., which is, as likewise the other two or three known species, from

Africa.

2. Mulleria, Fer., 1823. Shell free, inequilateral, equivalve and thin, when
young, with a thin ligament and two muscular scars ; when adult, the beaks of the

lower, partially attached, valve become considerably produced, while the upper or

right valve remains smaller ; the anterior muscular scar becomes obsolete and the

pallial impression quite indistinct; type, M, lobata, Per., is the only known species

from South America.

3. Bartlettia, H. Ad., 1866, (Proc. Zool. Soc, Lond., 4M). Shell free,

equivalve, closed, inequilateral, the anterior portion being peculiarly produced and

rugose, the ventral edge insinuated, hinge edentulous ; ligament marginal, partially

internal, supported by strong fulcra, muscular scars two, marginal; pallial line,

entire; type, Bart. Stefanensis^ Moricand, from the Amazon river, originally des-

cribed as Mtheria,

VIII. Order,—AECACEA.
The families belonging to this order are four, Trigoniidje, Ntjculanidm^

NucuLiBM and Argibm. They represent, though not without exception, the type

of dimyarian Pelecypoda without any special in- or ex-halent siphons. The
NucuLANiD^ appear to be the most highly organized, possessing two more or less

prolonged and united siphons ; the animals of all the other families have, however,

no trace of siphons, the mantle margins being open all round ; there are always two

retractile muscles present, a pair of gills and a pair of palpi on each side. In the

Triqoniid^. we find for the first time the existence of certain ocelli at the edge

of the mantle, such as we see greatly developed in the Fi:ctinidm.

The shells have one character in common, consisting in the numerous denti-

culations of the hinge-teeth. The TniaoNiiBM indicate a great relation to the

CrassATELLiD^^ possessing hinge-teeth somewhat similarly arranged as in these.

The older forms fScMzodus and MyophoriaJ have them almost entire, like other

AsTARTiJDjs, but Trigonia and its allies have them striated or denticulated.

The three other families agree in the numerous denticulations of the cardinal

margins. I do not think that these denticulations or plications can, strictly speak-

ing, be compared with the crenated or denticulated hinge-teeth of Sjpisula or any

other genus of the Pelecypoda. Por in these the hinge-teeth actually fit beside or

into each other, as they also do in Trigonia, one tooth being in this genus single,

the other bifid. In the Nuculanibm, "Ntjculidm, and Arcibje the hinge margins,

or, as Gray calls them, hinge-teeth, fit exactly one on or against the other by a

great number of small teeth or folds. This character is peculiar to the three

mentioned families, and we only find it again partially indicated and somewhat

modified in the A viculidm,

4 r
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Other characters will be seen specified under the heads of the different families.

I may only notice that in the same manner, as the Triqoniid^ on the one side

connect this order with the Astartidje, so do the mytyliform species of Barhatia

and its allies, (especially characteristic in the eocene), indicate a transition to

the next order, the MYTILACEA,
In a geological point of view, the ABCACUA are an important order, for of

the four families every one is represented already in the Silurian deposits, but their

greatest development falls into different periods ; that of the Trigoniid^ into the

Jurassic, that of the Aroibm in the cretaceous, and that of the Nuculanibm and
NucuLiDjs either in the tertiary or in the present epoch.

The number of recent species belonging to the order is,- even supposing consi-

derable additions have been made recently-, barely 400, while that of the fossil

species is at least three times as large.

XXXIII. Family,—TRIGONIID^,

The animals of Trigonia (group Fectinatce, see p. 311), have the mantle-

margins entirely open and fringed, the edges between each of the larger papillse

being provided with small capsules, which appear to be eyes,* resembling those of

Becten ; the foot is rather large, geniculate, somewhat expanded, anteriorly produced
and with slightly serrated edges, some lateral grooves on it have been suggested
as representing byssal grooves, but no byssus has been observed; the palpi are

small, two on each side, somewhat unequal, the upper apparently a little smaller
than the lower; gills rather large, sub-triangular, two on each side, anteriorly
and posteriorly grown together ; no special siphons are present.

The shells are mostly elongately, or broadly and ovately, sub-trigonal, with two
or three cardinal hinge-teeth in one and three or four in the other valve, they are
either smooth or, more generally, partially transversally sulcated ; there are two
muscular impressions, each, and especially the posterior, is superseded by a
distinct small pit which is caused by the retractile muscles of the foot. In the
TrigonicB the posterior of these muscles appears to be the stronger one, while
m the AsTARTiBM the anterior is the much stronger one. The pallial impression
is always entire, the ligament external, and the internal structure either pearly
or calcareous.

As regards the anatomy of the animals the TrigonicB are intermediate between
the NucuLiD^ and the Arcibm, clearly showing most marked relations to the
former. The shells, on the other hand, exhibit a great similarity to those of the
AsTARTiBM and Cra&satellibm, both in the general form as well as in the distri-
bution of the hinge-teeth, though this relation is not so apparent in the recent as
It IS m the fossil forms, the former exhibiting in the striation of the hinge-teeth
considerable aflanities to the hinge of the Nuculibm,

^ The most recent and best account of the anatomy of a recent species, probably T. margaritacea^ is published by
Dr. Jii. belenka m Malacozool. Blsetter, xv, p. 68.
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The genera which I shall refer to the present family are : CurtonoUis^ SchizO'

dus, Neoschizodus, MyopJioria, Trigonia, Meekia and Remondia, The first is based

upon a Devonian and the second upon a Permian species, the third and fourth are

triassic, the fifth is chiefly Jurassic and cretaceous ; in tertiary rocks already Trigonioe

are very rare, and only one type (the TectinatcB) extends into the present (Austra-

lian) seas ; the two last named genera are proposed for peculiar cretaceous shells,

which may already occur in the jurassics. This shows the geological development

of the family. The older forms, like ScMzodiis and Myophoria^ principally differ

from Trigonia by the want of the grooves or strige on the hinge-teeth, while Remon-

dia and Meehia seem to indicate, by the larger number and distribution of the sul-

cated hinge-ribs, a strong relation to the Crassatellid^. Further details will be

found in the characteristics given of the different genera. With reference to the

genus Verticordia (and the several forms identical with it), classed in the present

family by H. and A Adams, I have already observed, that its proper place appears

to be in the GJEEAMACEA fvide p. 224). It is difficult to explain the peculiar

assemblage of fossil genera, referred to this family by Chenu in his Man. de Conch.

I should almost think it must be an accidental error, though Mr. Chenu' s classi-

fication of fossil genera is by no means free from blunders.

1. Ciirtonotus, Salter, 1863, ( P1855), (Quart. Journ. Geol. Soc, Lond., xix,

p. 494). Shell elongately ovate, moderately tumid, sub-equilateral or inequilateral,

with the beaks almost anterior ; hinge in the right valve with two diverging sub-

marginal cardinal teeth separated by a large pit, the anterior tooth being stronger

than the posterior ; left valve with a large median and, on each side, one sub-obsolete

marginal cardinal ; muscular scars very elongated, pallial impression distant from

the margin of the shell, which is smooth; type, (7. elongatus^ Salt. (1. cit., p. 495,

fig. 5). Salter refers a few Devonian species to this genus. It seems very closely

allied to King's ScMzodus, but has not the broad median emarginated tooth in the

left valve fitting into a special pit of the right valve ; the forms of Curtonotm are

also much more regularly oval.

2. ScUzodus, King, 1844, (Perm. foss. of England, &c., 1850, p. 185). Shell

obliquely ovate, posteriorly somewhat produced, moderately tumid in front, with the

beaks close together, incurved and sub-terminal ; hinge of right valve with two

diverging sub-marginal cardinal teeth, of left valve with three cardinal teeth, one

marginal on each side and a median largest, more or less distinctly bifid ; surface

smooth, or with fine concentric, and sometimes also with a few radiating, lines ; type,

Sch. ohsGuriis, Sow. This species was described by Sowerby SLsAximis, but the first

species noted by the author under this last genus is a quite distinct tellinoid shell

from the London clay, Axinus angulatus^ and consequently the present genus cannot

be identified with Axinus, as has been done by various writers. Species of Schizodus

have been mostly described from the upper palaeozoic rocks ; lately there have also

some triassic species been referred to it, (Ann. des sc. geologiques, Hebert and

M. Edwards, I, 1869, p. 136), but it does not seem certain whether they belong to

this or to the next genus ; in fact the generic determination of these shells appears

to me to be quite problematic.
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3. Neoschizodus, Giebel, 1856. (Verst. des Muschelk. von Lieskau, p. 40,

in Abhand. Nat. Verein, Halle). Shell similar to ScUzodus, hinge of the left

valve with a large posterior sub-terminal cardinal tooth, posteriorly prolonged,

parallel to the fulcra which are distinct from the margin itself, and with an

anterior terminal cardinal ; right valve wdth a marginal elongated posterior and a

sub-terminal shorter but thicker anterior cardinal tooth; type, N. IcEvigatus, Giebel,

from triassic beds near Lieskau (Germany). According to the characteristic taken

from the figure of the type-, and another, species, Giebel' s NeoscUzodus must be

considered as distinct from ScUzodm, as well as from MyopJioria, with which it

has lately been identified by several authors, for unless the figures have been
proved to be incorrect, these identifications cannot be accepted.

4. Myophoria, Bronn, 1835,* fvide Leth. geog., 2nd edit., II, p. 66; E^ichter
in Zeitsch. deutsch. geol. Gesellsch,, 1869, xxi, p. M4). Shell similar to ScMzodus,

smooth or concentrically striated, or partially radiately ribbed ; hinge in the left

valve with three diverging sub-equal cardinal teeth, the middle one being the

thickest and sometimes bifid, while the outer ones are marginal ; the right valve has.

two teeth, both of which are marginal, and the posterior sometimes striated or denti-

culated
; the other teeth are rarely distinctly striated ; muscular impressions close to

the hinge-teeth, and generally margined on the internal side by a raised rib ; type,

M. vulgaris, Schloth. All the species as yet known are from triassic rocks, and
chiefly from the upper series of that formation. The hinge-teeth greatly resemble
in their arrangement those of Schizodus, while those of NeoscUzodus appear to be
closely allied to those of Cardita, as noted by Giebel.

5. Trigonia, Brug., 1789, fLyriodon apud Bronn). Shell oblong, inequi-

lateral, with the beaks sub-anterior, rounded in front, more or less produced
and obliquely truncate posteriorly, pearly inside; ornamentation variable, with
concentric or radiating or sometimes divaricating ribs ; hinge with two diverging

teeth in the right valve and three in the left, the median large, sub-trigonal,

internally indented, the outer comparatively very small, thin, similar to those in

Schizodus or Myophoria ; the teeth of the right valve are transversally ribbed on
both sides, those of the left only internally, where the right ones fit in ; type,

T, margaritacea, Lam. Possil species occur from the Lias upwards.

Agassiz, in his '' Memoire sur les Trigonies" (Etudes m. fossiles, 1, 1840,) pro-

posed to group the numerous, chiefly fossil, species into several sections, merely to

facilitate the arrangement of the various forms. I shall briefly allude to them as

such convenient sections. The transitions from one group to the other are so

gradual and varied that no strictly classificatory value can be attached to these,

at least hardly equivalent to what may be called sub-genera. There also appear to

be too many sub-divisions ; they could be with advantage reduced to five or six,

and would thus admit of a better defiuition.

a. Scaphoidea (including Clavellatce and ScabrceJ. Shell scaphoid, truncate,

or slightly convex in front, with sub-terminal and somewhat recurved beaks, poste-

riorly attenuating by a very easy curve, the upper edge being somewhat concave

;

* The year 1829 is quoted by Bronn himself " in litteris."
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area very large, transversally striated or finely costated, laterally well margined

;

sides of shell ornamented with strong transversally curved and more or less strongly

tuberculated ribs, wliich in front become more or less irregular and sometimes
partially obsolete. The best known species of this type is probably T. scabra,

Lam. This group is equally represented in Jurassic as in cretaceous strata.

b, JJndulatcB, Shell moderately produced posteriorly, with a rapidly descend-

ing areal margin ; area transversally striated, not distinctly margined laterally

;

sides ornamented with angularly bent ribs, the longer anterior portions of them
being arranged concentrically, the posterior more or less obliquely descending or

even quite vertical ; the ribs are generally partially smooth, partially tuberculated

;

type, Tr, sulcataria. Lam. This group is represented in the Jurassic and creta-

ceous strata. A peculiar form mostly partaking of the characters of this group is

d'Orbigny's Tr. Sanetiana from the uppermost cretaceous beds of Chili. The
ribs are in front almost vertical and towards the area scarcely angular.

c, CostatcB, Shell sub-trigonal, high, beaks sharp and prominent, posteriorly

more or less sharply descending, area broad, margined laterally by a strong rib and
usually ornamented with granulated decussating striae of which the radiating ones

predominate; sides ornamented with concentric smooth ribs; type, Tr. costata,

Lam. The Costatcje are chiefly Jurassic species, only few occur in cretaceous

deposits.

d, GlabrcB, Shell sub-quadrangularly or elongately ovate, moderately com-
pressed ; area laterally not margined, or only indicated by an indistinct groove

;

sides ornamented with smooth concentric ribs, sometimes extending on the areal

region and at other times becoming quite obsolete before they reach it ; type,

Tr, longa, Ag. This group is very rare in the Jura, and most of the known
species are cretaceous.

e, Quadratce. Form sub-quadrangular, broadly truncate behind ; area indis-

tinctly margined ; sides ornamented with irregular divaricating and bifurcating

sub-obsolete ribs, frequently broken into numerous granules or tubercles; type,

Tr, dcedalcea, Park. The Quadrat(B are scarce, but occur in both the Jurassic and

cretaceous deposits.

/. PecfinatcE, Shell broadly oval, sub-caudate posteriorly, area not distinct;

the whole shell ornamented with radiating sub-tuberculated ribs ; type, Tr. marga-

ritacea, Lam. ; this group is only found recent.

All the groups with the exception of the last are found represented in cre-

taceous deposits, as well as in the jurassics. Giebel mentions that the genus also

occurs in Devonian rocks, but I have not seen any typical species from beds older

than the Lias. Tertiary species are only very few.

Giebel described ( Jahresb. Ver., Halle, 1852, v, p. 379, pi. v, fig. 2), a Tr. sep-

taria from tertiary beds near Biere ; it belongs to the Scaphoidea group, and some-

what resembles the South American Tr. Hanetiana, d'Orb., first noted from

a tertiary deposit, but subsequently transferred by the same author into the

Senonien.

4g



312 CP.ETACEOUS PELECYPODA

6. Bemondia, Gabb, 1869, (Pal. Calif., II, p. 270). Shell compressed,

elongately sub-quadrate, inequilateral, the beaks being sub-anterior; ligament

very short, external; hinge composed of three moderately diverging, elongated

cardinal teeth and one long posterior lateral in the left valve ; those of the right

would appear to be similar and corresponding to those of the left. " The middle

cardinal of the left valve is transversally striated, as in Trigonia, and is slightly

grooved on its face ; the anterior is linear and smooth, and the posterior is also

smooth, at least on its posterior face. The posterior lateral and its corresponding-

cavity are irregularly rugose. In the right valve the anterior tooth is as large as the

middle, the posterior is linear;'' type, R.furcata, G., from cretaceous beds of Mexico.

The only other species which I believe to belong to this genus is the

peculiar Astarte Bronnii, described by Prof. Krauss from the upper series of some
fossiliferous beds near the Algoa Bay (South Africa), which beds he at the time

(1839) considered to be equivalent to the '' Lower Greensand." Very likely Krauss
was correct in his first identification, though others have subsequently pronounced

the same beds to be of Jurassic age. Krauss (jSTov. Act. Acad. Cges. Leop., xiv,

pt. ii, 1850, p. 449, pi. xlviii, fig. 1), already mentioned that A. Bronnii probably

belongs to a new genus. Its hinge closely corresponds with that of Bemondia.
Each valve has three elongated cardinal teeth, the median ones being the strongest,

and there also appears to be one very long, sub-marginal tooth in each valve

present. The median tooth of the right valve is transversally striated on both
sides, in the left only on the anterior side, and here the first tooth is also striated

on the posterior side, opposite the former. The shell is also of a form similar to

the type species of Bemondia, elongated, with the beaks almost anterior, but some-
what more tumid and posteriorly more attenuated. The valves seem to have been
in the present species gaping posteriorly, on which point Gabb was too uncertain to

give a decided opinion.

It is not improbable that some other fossil species of Astarte and Crassatella

will be shown to belong to the present genus, as, for instance, Cr. Bandeti, Coq.,
Pal. Prov. Const., pi. xiii, fig. 5.

7. MeeUa, Gabb, 1864, (Pal. Calif., I, p. 191). Shell oblong, sub-inequilateral,

posteriorly rounded, anteriorly somewhat produced and turned upwards hook-
like, terminating in a point ; surface marked with strige of growth only ; hinge
with *'two robust, triangular teeth on the right valve, and one large and one
small one on the opposite side, the large one being received between the two
of the right valve; posteriorly on each side is an indistinct lateral tooth."
'' A short robust plate separates the anterior muscular scar from the cavity of the
beak." Type, M. selta, G., and two others are the only known species of the
genus ; they are from cretaceous deposits.

It is, as Gabb remarks, uncertain where to class this peculiar genus, but
the general character of the shell and of the hinge-teeth appears to me to have
a greater similarity to the hinge of ScUzodus and NeoscUzodus, than to that of
any other known genus.
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List of ceetaceous species.

As there are in this Gase no suggestions to be made regarding newer generic determinations,

I shall simply quote the names of the cretaceous species of Trigonia according to Pictet lind Cam-
piche (Pal. Suisse IV°^® ser.^ 3^« partie^ p. 384)^ and add those which are not included in the list

of those authors. With the exception of the scahrm and clavellatcB groups which I have united with

the 8cap]ioidea, the groups remain the same, as noted by Pictet and Campiche.

1-18.

—

T. longa, Ag., 8anct(B-CTucis, P. and C, carinata, Ag.^ peninsularis, Coq._, angtdifera,

Stol., (ahriijota^ of Coquand), scapha^ Ag._, Rohinaldina, d^Orb., cincta, Ag., dmdalea, Park.,

nodosa, Sow., Lusitanica, Sharpe_, decora, Stol., (Hondaana^ of Coquand), ornata, d^Orb., diva-

ricata, d^Orb., caudata, Ag., Ficteti, Coq., Lamarchii, Muth., paradoxa, Ag.

19-23.

—

T. Heva, Dolf., aliformis, Park., ArcJiiaclanaj d'Orb., Fittoni, Desh., Constantii,

d^Orb.

24-47.

—

T. Coquandiana, d^Orb., sinuata, Park., excentrica, Sow., s^ib-excentrica, d''Orb., neg-

lecta, Guev.jf pennata. Sow., sulcataria, Lam., ? Nereis, d''Orb., disparilis, d^Orb., Buchii, Geih.,

eehinata, ^O^^^:),, siih-pulchella, d'O rh., spectaMlis, Sow,, Belongchampsi, M.-Chal., ?hipartita,

d''Orb., crenatula. Lam., spinosa, Park., Pyrrlia, d^Orb., scalra. Lam., limhata, d^Orb., longirostris

,

d^Orb., tenuisulcata, Duj., inornata, d^Orh., purnila, Nilss.

48-49.

—

Trig. Misoe and Ludovicm are described by Briar t and Cornet from Belgium, (Foss.

de Bracquegnies, p. 64, Mem. cour. Acad. Belgique, vol. xxxiv.

50-52.

—

T. intermedia, Pahrk., Jonioi, Rouill., and Falckii, Rouill., are described by Eich-

wald from cretaceous beds of Eussia (Leth. geogn., livr. x, 1867, p. 601 et seq.). Besides these

the same author mentions T. nodosa, carinata, scahra, inornata, and caudata.

53-54.

—

T. distans and Auressensis are described by Coquand from North Africa (Pal. Prov.

Const., pp. 202-203).

55-57.

—

Tr. Herzogii, Hansm., concardiiformis, Krauss, and ventricosa, Kr., are noted by

Krauss from the neighbourhood of Algoa Bay from supposed cretaceous rocks, (Mem. Leop.

Acad., xiv, pt. ii, p. 453 et seq.), and from the same locality is the next species

58.

—

Bemondia Bronnii, Kr. (ibid. p. 449).

59-66.

—

T. Belafossei, Coq. and B., Hanetiana, d^Orb., Gihhoniana, Lea, {=: Hondaana, Lea,

Pal. Calif., ii, p. 248), Tocaimana, Lea, ? Lojoyei, d'Orb., (^=^ ? longa, d'Orb., ex parte Prod, ii,

p. 78, No. 289), sul-crenatula, d'Orb., ahrupta and Ilumholdtii of Buch are from South America.

67-75.

—

T. plicato-costata. Gal., Mooreana, Gabb., (Pal. Calif., ii, p. 269), thoracica,MoYi.,

Emoryi, Con., texana. Con., Eufalensis, Gabb, Evansiana, Meek, (vide Smith. Misc. Coll.,

No. 177, 1864, p. 9, where also T, limhata, d'Orb., ? is mentioned); further, T. Tryoniana, Gabb,

and T. ceqiiicostata, Gabb, (Pal. Calif., i, p. 188, and ii, p. 196 and p. 248), are described from N.

America (including Texas and Mexico)

.

76-78.

—

Wleehia sella, radiata and navis, Gabb, (Pal. Calif., i, pp. 179-180), are from California.

79.

—

Bemondia furcata, Gabb, (ibid. p. 270) from Mexico.

Prom Palsestine Conrad described in the App. to the Off. Rep. of Lynch''s Expedition several

species which he considers as Jurassic, but Fraas (Wiirt. Nat. Jahreshefte, xxiii, 1867, pp. 237-238)

questions the fact. Conrad's syriaca he considers as identical with sinuata. Park.; the others

are alta and cuneiformis, based upon imperfect cast specimens ; the latter has great similarity to

* I agree with Pictet that the identification with tlie American species is doubtful. There are, indeed, most

marked differences in the thickness of the shell, direction of the ribs on the sides and on the area, and in the size of

the hgamental fulcra as compared with T. gihhoniana, and in ahrupta the differences in the form and ornamentation

of the shell are still more apparent.

t Vide Album Pal. d. 1. Sarthe, &c. 1867, pi. xix, fig. 1. On this and the previous plate several other species

of Trlgonice are figured.



314 CEETACEOUS PELECYPODA

eamlata, Kg. Fraas also describes and figures (1. cit.^ p. 237, pi. iv, fig". 17), a ^^ T. distans^

Conr./'' but does not say whether the species is the same as Coquand"'s distans from Algier, The

figures of both show a great similarity, but in the Palsestine form the median areal rib appears to

be absent.

80-85.—The following species occur in Southern India: T. scahra, Lam., tubercuUfera, indica,

orientalisy semiculta, minutaj and crenifera,

TEIGONIA, Brug., 1789, (see p. 310).

a. Group,

—

Scaphoidea,

1. Trigonia scabra, Lam., PI. XY, Eigs. 24-26, and PI. XYI, Eigs. 35-40.

1819. Trigonia scahra, Lam., An. sans vert., vol. vi, p. 63.

1846. „ aliformis, Park, apud Forbes, Trans. Geol. See, Lond., vii, p. 151, non idem, Park.
1850. „ limhata, d'Orb., Prod. II, p. 240, ex parte, idem Gabb, Zittel, et auctorum.

1865. „ scahra, Lam., apud Zittel, Denk. Akad., Wien, xxiv, pt. ii, p. 161, cum syn.

Trig, testa etongatim suh-trigona, valde ina>quilaterali, moderate inflata, timbo-

nibus postice versus paulo incurvis, suh-anterioribus, postice producta, attemiata et

ad terminationem anguste et oblique sub-truncata, antice rotundata, margine inferiori

fere uniforme cm^vato, marg. areali subrecto aut paululum concavo, costis 16-24 con-

centincis paulo curvatis, tuberculis acutis coronatis, antice sub-obsoletis, ornata • area

transversaliter costulis nume^^osis sub-spinulis, terminalibus cum costis lateralibus

nonnunquam angulum acutum formantibus, nonnunquam sub-obsoletis notata sulco

longitudinalij haud profundo, sub-mediano divisa.

The ornamentation of the surface is subject to great variation. "When the
shell is well preserved the ribs are provided with very distinct spinulose tubercles

and separated by deep interspaces which are broader than the ribs themselves • in

young specimens this is particularly apparent. When, however, the surface of

the valves becomes worn off the tubercles often quite disappear, the ribs are then
smooth and apparently broader than the interspaces. All these variations are
amply illustrated in the figures cited above.

Our South Indian form had first been identified by Porbes with Parkinson's
aliformis, but Porbes never saw a perfect specimen of the Indian form, and the
anterior parts of both the species are very easily mistaken, the one for that of the
other. D'Orbigny, apparently acting more on geological than on conchological
evidence, considered the Indian form identical with his limbata, and this state-

ment has been accepted as correct by subsequent writers. Zittel refers to it as if

there were not the least doubt about it. But an examination of a large series of
the Indian fossils proved them to belong to scabra of Lamarck, as distinguished
from limbata by more straight, more numerously and equally tuberculated ribs and
less concave areal margin. Both species are, however, very closely allied, and it is

often far from an easy task to separate one from the other.

Localities.—Ne^v Anapaudy, Koloture, Serdamungalum, Coonum and Shuta-
mungalum ; North of Karapaudy.

Formations.—Trichinopoly and Arrialoor groups.
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The last named locality refers to the latter group, and the specimens from it

generally have the ribs thin, and very distinctly tuberculated ; they are also probably
slightly less inflated than those from the other group, but there is no important
specific distinction between both.

In Europe T. scahra is common through all the upper cretaceous beds of
Germany, Erance, and the Alpine Gosau deposits.

2. Trigonia tuberculifeea, StoliczJm, PL XV, Eigs. 10-12.

Trig, testa late ovata, fere csqualiter tonga quam alta, vatde incBquitaterali,
tumida, umbonibus sutxmteriorihus, prominentibus, incurvis instructa, antice leviter
convexa, infra valde rotundata, postice hremter producta et vatde angustata, margine
areali moderate concavo ; superficie costis 16-18 crassis cequidistantibus, paulo undu-
latis, cmt sub-rectis, tiiberculis obtusis coronatis, postice miitto temdoribus, interduni
sub'lcBvigatis, ornata ; area moderate profunda, sub-angustata, fere tmvigata.

This species bears a remarkably close resemblance to the South African
T. ventricosa, described by Krauss (Acta nov. Acad. Leop. Car., xiv, pt. ii, p. 456,
pi. 49, fig. 2,) from supposed cretaceous beds which have subsequently been
referred to the Jurassic period.* I have given (on pi. xv, fig. 9), for the sake of
comparison, two views of the African shell, as Krauss' s illustrations are not suffi-

cient. Our Indian species differs from this only by being of a more reo'ularly

rounded triangular shape, less attenuated and produced posteriorly, and possessing a
narrower and not so deeply excavated area. The only other shell closely allied,

if not identical with the African fossil, is one found by Mr. Wynne in the Jurassic
beds of Cutch. I shall have occasion to allude to this at some future date in
connection with the examination of the Cutch fossils.

Locality,—Coonum, in a greyish sandstone.

Formation,—Trichinopoly group.

b. Group,— CostatcB.

3. TuiGONiA INDICA, Stoliczka, PL XV, Eigs. 14-15.

T. testa sttb-trigonali, valde incequilaterali, sub-ttmiida, antice rotundata, infra
margine convexo, postice gradatim attenuata, moderate iwoducta et ad termina-
tionem oblique truncata, costis 12-13 concentricis, Icevigatis, crassis, antice ad mar-
ginem sub-recte terminantiUis, sidcis paulo latioribus separatis, ornata; area lata

ad medium angulata, intus aut planulata aut paulo excavata, striis transversalibus

* I have no doubt that the secondary deposits of South Africa are in part with propriety referred to the Jurassic
period, but I am not sure whether they all belong to that formation. Besides the Trigonia ventricosa there is a
Remondia, a Grotriania, and a Ptychomya, and several other shells which have a cretaceous more than a Jurassic
aspect. It yet remains to be shown whether Kraass was not correct in his identification of some of the beds with
cretaceous deposits, equivalent to the Lower Greensand of Europe.

4j h
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notata, extra in facie laterali Icevigata et costa elevata ah apice ad marginem infero-

posteriorem decurrente marginata.

The anterior straight or slightly flexuous termination of the ribs and the

large prolonged area readily distinguish this species from others ; it belongs to a

group chiefly Jurassic, and only rarely represented in cretaceous deposits. It seems

to be a very rare species.

Locality.—South-east of Arrialoor, in a whitish silicious sandstone.

Formation.—Arrialoor group.

c. Group,— Gtahrm.

4. TuiGONiA ORiENTALis, Foi^hcs, PI. XV, Eigs. 16-17.

1846. Trigonia orientalis et suhorhicularis, Forbes, Trans. Geol. Soe., Lond,, vii, p. 150, pi. xviii, figs. 11 and 10,

1847. „ semiornata, d'Orb,, Yoy. Astrol., Paleont., pi. iv, figs. 31-32.

1850. „ orientalis et suhorhicularis, Forbes, apud d'Orbigny, Prod. II, p. 240 ;

—

ecedem auctoriim.

T. testa quadrangulariter suh-trigonata, moderate tumida, incequilaterali^ antice

hreviori, late et uniforme convexa, postice moderate producta^ regione ab umbone
ad marginem infero-posteriorem extensa obtuse angulata^ area supera ab eo angulo

rapide declivi, ad terminationem oblique sed late truncata, et sulco mediano indistincto

divisa, parte areali interiori concentrice multistriata, exteriori precipue prope marginem
posteriorem Icevigata ; superficie cetera costis numerosis concentricis, Icevibus, cequi"

distantibus^ antice ad marginem fere obsoletis induta.

The young shells generally are much flatter and always more distinctly sub-

quadrangular than old ones ; in the latter the posterior part of the shell becomes
more produced, while the anterior does not increase at the same ratio. The
concentric ribs are numerous, smooth, very gradually increasing in thickness as the
shell grows, becoming at the same time more or less distant from each other ; near
the periphery the furrows equal in width the thickness of the ribs ; they terminate
anteriorly with a very slight flexuosity, but become nearly quite obsolete before

they reach the margin. The area is very broad, separated from the costated portion

of the valves by an obtuse angle, not quite so indistinct as in the typical forms
of the " Glabr(B'' group, but at the same time not developed to a distinct rib, as

in the ^' CostatcB^ This area is divided by a very shallow sulcus in two sub-equal
halves

: on the interior portion the concentric striae are distinct in all stages of

growth, but on the outer portion they become more or less obsolete, especially

towards the margin.

I have compared both of Eorbes' originals ; they are not so perfect as shown
in his figures, but except that in the one the ribs are slightly more distant than
in the other, I do not see any essential difference between both.

Locality,—ComarapoUiam and near Pondicherry, in a light grey and bluish
sandstone.

Formation.—Arrialoor group.
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5. Trigonia semiculta, Forbes, PL XV, Figs. 19, 22, 23, 27.

1846. Trigonla semiculta, Forbes, Trans. Geol. Soc, Lond., vii, p. 151, pi. xviii, fig. 9.

^84^- » sinuata, Park., apud d'Orb., Yoj. Astrol., Paleont., pi. iv, figs. 29-30—nou eadem Parkinson.
1850. „ semiculta, Forbes, apud d'Orb., Prod. II, p. 240;

—

eadem auctorum.

T, testa elongate suh-quadrangutari, incjequilaterali, moderate compressa, verticihus

obtusis parvulis instructa, antice et infra rotundata, postiee producta, ad termina-

tionem late truncata, area patilo convexiuscula, latissima, elongate trigonali, Icevigata,

in Junioribus speciminibus supra longitudinaliter sub-sulcata atque pone vertices trans-

versaliter costulata; superficie cetera concentrice multicostata, costis Icevigatis, obtusis,

fere cequidistantibus^ antice paulo deflexis et usque ad marginem continuis.

This species is readily recognised from the previous by the anterior termina-

tion of the concentric ribs, which are bent somewhat downwards and extend

up to the extreme margin. It is a more compressed and posteriorly more

produced shell than T. orientalis ; young specimens are, however, very closely

allied, and the anterior termination of the ribs becomes the sole distino^uishim?

character.

This is no doubt the species which d'Orbigny first identified with the European

T. sinuata of Parkinson, and both are indeed very closely allied to each other,

the only difference being that the Indian shell has a somewhat wider, smooth area,

and that it is posteriorly truncated, instead of being gradually narrower and

terminally rounded, as seen in the various figures of sinuata, I have no speci-

mens of this last to compare, but should that character prove not to be constant,

I would without much hesitation consider both shells as belonging to the same

species. D'Orbigny's figure in the Voy. d'Astrolabe appears to be an enlarged

one of a young specimen, but I was unable to trace out the original in the ' Jardin

des plantes' collection. In the Prodrome, (II, p. 240,) d'Orbigny wrongly identi-

fies sinuata from Pondicherry with suborbicularis, Eorbes, retaining the last one

as distinct from orientalis, Eorb. This is a double mistake, as already pointed out.

Another species allied to semiculta was described by Conrad as T. syriaca from

Palsestine. Praas pronounces it to be the same as T. sinuata. Park.

Locality.—Neighbourhood of Anapaudy and north-east of Maithal, in a com-

pact calcareous, and in soft, sandstone ; rare.

Formations,—Trichinopoly group,

6. Trigonia minuta, Stoliczka, PL XV, Pigs. 18, 20, 21.

T. testa parva, elongato sub-trigonata, valde incequilaterali, regione ab apice

ad marginem postero-inferiorem decurrente obtuse angulata, postiee producta,

attenuata et ad termimationem angustatim truncata ; margine lunulari et areali fere

rectis, angulum 105° ad apices formantibus ; lunula angusta, elongata paululum

excavata, area perlonga, angusta, fere plana, ambabus Itevigatis ; superficie costulis
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12-16, lamelliformibus, actttis, distantihtis, in declivitate postica continuis inter-

spatiis latis, hcmd profundis, mimttissime striatis, notata.

This interesting small form may be regarded as a miniature of the European
T, excentrica, Park. The ribs on the surface are peculiar, sharp, but little pro-

minent, and with very shallow, broad, minutely striated interspaces. The lunula
and area are both distinctly margined, narrow, and smooth, the first somewhat
excavated, the second almost quite flat. It is very rare that a distinct lunula is

present in any of the species of Trigonia, only the '' GlahrcB' have it occasionally

indicated, though I do not know a single species which has it equally marked as

this small Indian shell. It might, therefore, be suggested that the species could
rather belong to Astarte than to Trigonia ; but against this the examination of the
hinge-teeth of the right valve speaks, there being in it only two diverging and
distinctly striated cardinal teeth present under the beak.

Locality.—Near Arrialoor, in a soft whitish sandstone.

Formation.—Arrialoor group.

d. Group,— Quadrat(B.

7. Trigonia crenipera, Stoliczka, PL XV, Eig. 13.

T. testa sub-quadrangulari, paulo inflata, incequilaterali, antice hreviter rotun-

data, postice producta et ad terminationem late ac subrotunde truncata, siiperficie

costulis tenuibus paulo flexuosis omnino confertim crenulatis ornata, iis in area
perlata cum adjacentibus in regione ab apice ad marginem infero-posteriorem ex-
tensa positis angulos fere rectos formantibus.

A very marked species, easily recognised by the numerous finely crenulated
ribs being present on the entire shell. The form is a little longer than most other
species of the '' Quadratce'' group, but the ornamentation is typical.

Locality.—Olapaudy, in a brownish somewhat oolitic rock ; apparently very
rare.

Formation.—Arrialoor group.

XXXIV. Family —NVCJJLANILJF.

CLjedidjE, auctorum).

The animals have the mantle margins almost entirely open, except posteriorly
for a very short distance, a narrow commissure separating a posterior siphonal
opening, through which partially, or almost wholly, united, retractile, siphons
can be protruded

;
the exhalent siphon is occasionally represented by a simple

mantle fold; sometimes, as in Nuculana and Neilo, special appendages of the
mantle occur below the siphons ; these apparently assist in hatching the young, and
I doubt whether they are constant in the different species. There is one pair
of palpi on either side, they being elongated and pointed ; one pair of unequal
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elongated and narrow gills on each side, only free along the inferior edge; the
foot is rather short, terminally expansible into a sub-oval disc, truncate or slightly

emarginated behind, pointed in front, with serrated edges, deeply sulcated along the
middle sole, and capable of being folded together when retracted within the valves.

The shells are elongated, small, or of moderate size, posteriorly always more or
less produced and often sligl % gaping; the hinge is composed of two comb-like
multidenticulated diverging marginal teeth ; ligament internal or external

; pallial

impression generally sinuated, rarely nearly entire ; internal layer of shell some-
times slightly nacreous, but more often only with a slight silky lustre.

The NucvLAmDM are characterized, as already stated, principally by the dis-

tinctly developed posterior siphons and the frequently sinuated pallial sinus,

the shells are produced posteriorly, while the reverse is the case in Nucula,
There is really a very great structural difference between Nuculana and Nucula,
and Deshayes' criticism of H. and A. Adams' and other authors' classifi-

cation is entirely uncalled for. It contributes nothing towards Deshayes' sug-

gested unity, but it speaks rather in favor of the separation of the two families.

No one will deny the relations of the two as to animals and shells, they are only
too well known, but when the differences of organisation extend to such cha-

racters as those upon wb'ch our whole systematic classification is based, it would
be the greatest mistake to ignore them in one and make use of them in another case.

Eossil species of Nuculanidje occur through all the known sedimentary

formations, bui they never are very numerous, and appear to increase very

gradually up to the present date. The palaeozoic species will barely amount to

15 or 20, those from t^^e Trias about 25, from the Jurassic period about 40,

from the cretaceous 63, from the tertiary at least 80, and from the present seas

nearly 100.

The geographical distribution is general ; the species of Nuculana live mostly

in tropical and sub-tropical, those of Yoldia chiefly in the Northern, seas.

The usual depth at which they occur is between 2 and 4 fathoms, on slightly

gravelly, sandy, or muddy soil. During former geological periods the same general

distribution appears to be indicated, at least species belonging to the family have

been found almost in all countries and are about equally scarce.

According to the more or less distinct internal pearly structure and the

presence of an internal ligament on the one hand, the want of the former and

the replacement of the latter by an external ligament on the other, two sub-

families have been proposed by H. and A. Adams under the respective appellations

of NUcuLANiN^ and MALLETiNAE. Tlicsc I sliall hcrc adopt, classifying the few
additional fossil genera according to their relations to recent forms.

a. Suh-famil7/,--NUCULANIN^.

1. Cucullella, M^Ooy, 1851, (Ann. Mag. Nat. Hist., 2nd ser., vii, p. 50).

Shell sub-rhomboidal or elongated, inequilateral, the beaks being sub-anterior,

internally with a long internal septum extending towards xhe anterior muscular

4i



320 CRETACEOUS PELECYPODA

impression ; hinge-line crenulated or denticulated in the whole extent^ pallial line

entire (?) ; type, C cuUrata, Sandberger, (Rhein. Schichtensystem, &C.5 p. 276,

pi. 29, figs. 3 and 7). This is one of the oldest forms of nuculaninm^ differing

from NuGulana f== LedaJ by the internal rib-like septum below the beaks. The

form of the shell varies from elongated to almost quadrangularly ovate. M'^Coy

says that the pallial line is entire ; it may be so, but it is not clearly traceable in

any of the figures I saw. All the species of Cucullella are from palaeozoic rocks.

2. Terrisonota^ Con., 1869, (Am. Journ. Conch., V, p. 98). Shell "elon-

gated, posterior hinge-line long, curved, linear, with numerous close transverse teeth,

extending nearly to the end margin ; anterior hinge area broad, oblique, and some-

what distant from the hinge margin ; no fosset under the apex ? " type, P. protexta.

Con., from cretaceous rocks of New Jersey. It would seem from the above descrip-

tion that the anterior part of the hinge-line is destitute of teeth, but if that should

not be the case, the mere form could hardly be considered as a sufficiently distinct

character from the next genus, at least from its sub-genus Adrana.

3. NuGulana, Link, 1807, C= Leda,^ Scliuhm., 1817). Shell with the valves

closed, inequilateral, posteriorly produced and attenuated, surface finely concen-

trically striated and covered with a smoothish epidermis ; hinge-line divided into a

great number of teeth, cartilage in a small pit below the beaks, which are very

close to each other ;
pallial line slightly sinuated ; internal nacre of shell more or

less distinct ; type, N. emarginata.

3 a. Adrana, H. and A. Adams, 1857. Shell greatly elongated and thin,

with the valves somewhat gaping at both ends ; type, Nuc. [Adrana] lanceolata,

Lam.
4. Toldia, Moller, 18y32. Shell elongated, narrowed behind, or obliquely trun-

cated, thin, covered with a polished olivaceous epidermis, slightly pearly within

;

cartilage in a large pit below the beaks ; hinge-teeth comb-like
; pallial sinus large ;

type, T, lanceolata, Sow. Among fossils it would seem extremely difficult to dis-

tinguish between Toldia and Nuculana, unless the relative size of the cartilage pit

and of the pallial sinus can be a guide. The animals of the former are said to

have no posterior appendages at the mantle below the siphons, so conspicuous in

NuGulana. It remains yet to be shown whether all the species of the last genus

really possess the same.

4 a. Chenu adds as a sub-genus of Yoldia Morch's Fortlandia, quoting

(evidently by mistake) two fossil species, F. ScesendonUi, Nyst, and Y. pectinata.

Sow.; the former a tertiary, the latter a cretaceous shell. The first is concentrically

sulcated, the second radiately ribbed or striated ; both have the lunula somewhat
excavated, but they do not appear to me to differ from true NucuIcb, Hanley
(Monog. NucuLiD^J says that Fortlandia differs from Yoldia merely by having the

valves posteriorly closed. He quotes in the section a number of small somewhat
tumid species, like Y, pygmcea, Miinster.

* This name has also been given to an Arachnoid by Koch,
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b. Suh-family,—MALLJETmm.

5. Nucularia, Conrad, 186? I have not met with the original description
of the genus, but Conrad refers it to the Nuculanid^. In his description of a
cretaceous species from New Jersey (Am. Jour. Conch., V, p. 44,) he states that the
shell is "not pearly, thin" "teeth angular, and tooth of the posterior line com-
plicated;" the form is ovately elongated and inequilateral, the surface smooth,
beak pointed, sub-anterior ; one of the typical species appears to be the cretaceous
N. papyria, Con., from Haddonfield (Am. Jour. Conch., V, pi. i, fig. 7^ and
p. 98, pi. ix, fig. 25, (lower figure in right corner).

6. Malletia, Desm., 1832. Shell elongately ovate, compressed, sub-inequi-
lateral, smooth, covered with an olivaceous epidermis, interior sub-nacreous; hinge-
teeth thin, denticulated, the anterior much less so than the posterior ; ligament
external, elongated; pallial sinus deep; type, M. CUlensis, Desm., fSolenella
Norrisii, Sow.). Hanley describes a second species in his Mon. of Nuculibm,
Jf. Cumingii, from the Falkland Islands.

7. Neilo, H. and A. Adams, 1857. Shell sub-quadrangularly ovate, inequi-

lateral, with the upper posterior margin arcuated, posteriorly sub-truncate, covered
with a brown epidermis, anteriorly slightly gaping, inside not nacreous ; hinge-
teeth on both sides of the beak denticulated almost with interruption

; pallial sinus

deep; ligament external, small; type, N, australis, Q. and Gaim. fN, Cumingii,

apud H. and A. Adams).

Cretaceous species of the Nuculanid^e,

All tlie recent genera and sub-genera appear to be represented in cretaceous rocks^ but the

distinction between Nuculana and Toldia can as yet hardly be recorded with great accuracy.

The Nuculance usually are small, moderately tumid^ rather strongly attenuated posteriorly and

flexuously produced; the Tortlandm are also of small size, tumid, and narrowly, but shortly

attenuated, and the YoUim are of larger size, very gradually attenuated posteriorly, not much

produced and slightly flexuous. But unless the examination of the internal structure confirms the

determination made according to these external characters, it cannot be looked upon as absolutely

correct. A great difficulty exists in tracing out the pallial impression in fossil Nuculance. Whether

and which of the European species could be referred to Perrisonota and Nuculana of Conrad is

at present difficult to say, because the genera are not yet sufficiently known as regards the type

species themselves.

For reference of a large number of the species here recorded, see Pictet and Campiche, Pal.

Suisse, III^^ ser., 3^^ part., p. 400 et seq.

\^%,^Nuculana Valangiends, P. and C, N. scapha, d'Orb.

3, jSf, scaphoides, P. and C. This extremely resembles, in form and size, the Californian type

of cretaceous. shells, called by Gabb MeeJcia (see family Trigonudje) , but as the hinge of the only

specimen of scapJioides does not appear to have been exposed, it is impossible to ascertain the generic

determination of the species.

4.5. N. lingulata and solea of d'Orbigny belong to the sub-genus Adrana.

^JW, N, MaricB, A'Orh., phaseolina, Mich., NecJceriana, P. and Eoux, Vihrayeanay d^Orb.,

angulata, Sow., lineata, Sow., (Trans. Geol. Soc, Lon., iv, pi. xvii, fig. 9, and Mem. Cour. Acad.

Bel^. Fossilesde Bracquegnies par Briart et Cornet, p. 63). The two last species recall the form of

Portlandiay but they are noted as possessing the pallial sinus entire.
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12-13.

—

JV.porrectdjB^ss., SLud siliqua,^ Goldt, Sive both narrow^ posteriorly much produced^

resembling" Adrana in type. Conrad''s Perrisonota is a similar shell.

14.^2.

—

N. tellinella, Rss.^ semilunaris, Buch, producta, Nilss.^ (Favre, M. foss. de Lemberg^

1869jp. llS-f), ManteHiy Gein._, suhcequalls, 'Rq^.^PuscJiH, Alth, (vide Favre, M. foss. de Lemberg,

1869, p. 119)^ Fcersteri, MiilL, EhrlicM and discors, Giimbel. The last species closely resembles

semilunaris, Buch.

23-26.—iV. angusta, Ryckh.^ acutissima, Miiller,/"/ caudata,X Koch and D., in Petref. Aach.

Kreidef.^ 1847, p. 16, and Supplement to the same, 1859, p. 28), alata and Eagenovi, Miiller,

(ibidem, Suppl.). All these are noted in Bosquet^s list of Limbourg fossils in Staring^s Bodem v.

Nederland, II deel, Nos. 349, 350 ( = 404), 351 and 352.

27.

—

N. undulata, Sow., (Nuciila ead,, Sow., M. Conch., vi, p. 103, pi. 554, fig. 3, 2.TALeda ead.,

d^Orb., Prod. II, 136, No. 224). Pictet and Campiche place this species among the doubtful

forms, considering it to be a Necera, I have not examined any specimens, nor do Pictet and

Campiche state whether they have done so. Their suggestion seems to be based upon Sowerby^s

remark, that the species may be a Corhda, As the shell is equivalve, it evidently does not belong

to that genus, but it seems not improbable that it is a Nemra, though sufficient evidence appears

as yet wanting.

28.

—

N, tenuirostris, Rss., (Leda ead., apud d^Orbigny). Pictet and Campiche quote this

species as probably identical with the supposed N. undulata, just mentioned. They evidently based

their judgment only upon a superficial glance at the figures, for in Reuss'' description the hinge-teeth

are clearly pointed out (Bohm. Kreidef., pt. II, p. 7).

29.

—

N. falcata, Bss., (ibidem, p. 8,) must be for the present kept distinct from semilunaris,

with which Geinitz suggested it might be identical. Judging from figures, there are marked

differences in the shape of the two shells.

30.

—

N, lyncuris (Leda lyncuris, Eichwald, Leth. geog., xme livr., 1867, p. 594) -, this rather

appears to be a Nucula than a Nuetdana.

31-41.

—

Yoldia Bvansi, Meek and Hayd., scitula, M. and H., suhnasuta, Hall and M., ventri-

cosa,^ H. and M. ; Nuculana hisulcata, M. and H., longifrons. Con., pinn^eformis, Gabb, pro-

texta, G., SlacUana, G., sulangulata, G., and Neilo Hindi, M., are noticed by Meek from the creta-

ceous deposits of North America in Smiths. Misc. Coll., No. 177, 1864, pp. 7 and 8.

42-54.

—

Nuculana cuUelliformis, Bog., Gahhii, Con., improcera. Con., oregona, Shum., penita,

Con., parva,\\ Bog., Willametensis, Shum., iV^^7(9 ? ahrupta. Con., Yoldia acutifrons. Con., impressa,

Con., nasuta, Gabb, and protexta. Con., are marked from the so-called lower eocene beds of

N. America by Conrad in Smiths. Misc. Coll., No. 200, 1866, pp. 3 and 4.

55.

—

Nuculana translucida, Gabb, Pal. Calif., I, p. 200.

N.perdita and crehrilineata of Conrad from PalsBstine are identified by Fraas with Nuculana

scapha and suhrecurva of d^Orbigny respectively (vide Wiirt. Naturw. Jahresh., vol. xxiii, 1867

p. 236).

56-57.

—

Nucularia papyria and Perrisonota protexta are described by Conrad fromNew Jersey,

(Am. Jour. Conch., V, pp. 44 and 93).

58-62.

—

Nuculana socialis, Nuculana sp. ind,, Yoldia striatula, Y. ohtusata, and Y. scaphuloidea

occur in the South Indian cretaceous deposits.

* Non N. siliqua, Eeeve, (1856) == Yoldia glacialis, Gray.

t Favre's figure represents a rather more elongated form than Nilsson's original, or the figures given by
Eeuss in his Bohm. Kreidef., pt. ii, pi. xxxiv, figs. 17-20.

J Non N. caudata, Donovan, a recent species.

§ Non N. ventricosa, Hinds, 1843, a recent species of Nuculana. Pictet and Campiche consider Meek and
Hayden's species to be a NeBra. Meek in his Check-list does quote a JVecsra ventricosa, M. and H. ; is this the
same species or not ?

II
Non N.parva, Sow. = Nuculana minuta, Miiller, from the northern seas.
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NUCULANA, Link, 1807, (see p. 320).

1. NucuLANA sociALis, StoUczka, PI. XVII, Pig. 13.

N, testa jimiore trigomda, adulta ovatim elongata, minuta, solida, incequi-

lateralis postice longiore, producta, sensim angusta, sub-recta, et ad terminationem

truncatula, area angustissima, superficie polita, prope apices fere IcBvigata, margines

versus crassiuscule concentrice striata ; cardine multidenticulato, denticulis foveola

minima infra apicem sita interruptis.

Height of shell ; its length ... ... ... ... 0-59

Thickness „ : „ ... ... ... ... 0'45

This little species bears a remarkably close resemblance to some of our eastern

forms, like puellata, ventricosa, and an apparently new species from Cochin and Aden.

I dredged all three on sandy mud between two and three fathoms of water at the

last locality. The peculiarity of the fossil species lies in its posteriorly almost

perfectly straight and cuneiform produced shjell. The surface is polished, nearly

quite smooth at the beaks, and rather coarsely concentrically striated towards

the margins.

Locality,—Moraviatoor, in a dark brown, calcareous and earthy rock; very

common, the specimens having been evidently living in large numbers together.

Formation,—Ootatoor group.

2. NucuLANA, sp. ind,, PL XVII, Pig« 14.

A single cast specimen was found in the brown earthy limestone north of

Odium ; it belongs to a Nuculana or a Yoldia. Its broadly oval, sub-equilateral

shape, and very numerous denticulations on the hinge margin show it to be distinct

from any other species I am acquainted with, but the single impression of a left

valve is not sufficient to characterize the species in a way that it can again be safely

recognized. It is to be hoped that more and better specimens will in time be found.

Formation,—Ootatoor group.

YOLDIA, Milller, 1832, (see p. ^20).

1. YoLDiA STRiATULA, Forhes, PL IV, Pig. 2, and PL XVII, Pig. 6.

1846. Ledob striatula, Forbes, Trans. Geol. Soc, Lond., vii, p. 148, pi. xvii, fig. 14.

1847. „ indica, d'Orb., Voy. Astrolabe, Pal., pi. v, figs. 11-13.

1850. „ striatula, Forbes, d'Orb., Prod. II, p. 236,

—

eadem auctorum.

Y, testa sub-quadrangulari, elongata, compressiuscula, incequilaterali, antice

paulo breviori et ad marginem rotundata, postice producta, subflexuosa, ad marginem
late angulatim truncata, regione areali longa, planata, paululum concava, infra earn

sulco haud profundo ab apice ad terminationem posteriorem extenso instructa ; super-

4 K
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ficie concentrice minute et confertim striata^ mnbonibiis parvnlis^ approximatis

;

dentihus cardinis numerosis, fovea triangiilari sub apicem divisis.

Height ofsMl : its length ... ... ... ... 0-53.

Thickness „ : „ ... ... ... ... 0*29.

This species is allied to the recent Yoldia Thraciformis, but is of smaller size

and has the striation stronger. It seems to be a very rare shell, as only a single

specimen of a left valve exists in our collection. I have, therefore, given an enlarged

view of Eorbes' original. As to general form the species would be taken for a

Neilo, but it has distinctly a small cartilage pit below the umbo and no trace of

a ligament.

Locality.—North of Karapaudy, in a soft coarse sandstone ; Pondicherry.

Formation,—Arrialoor group.

2. YoLDiA OBTUSATA, Stoliczlm, PL XVII, Pigs. 7-10.

Y. testa ovato elongata, ttimida, sub-incequilaterali, antice sub-rotundata^ postice

paulttlum longiore^ sub-truncata et prope marginem superiorem indistincter sulcata,

lunula lata, medio paulo elevata, lateraliter applanata, concentrice confertim striata

et nonnullis sulcis profundioribus prcedita ; cardine dentibus numerosissimis in utroqtie

latere fovece parvce instructo.

Height of shell : its length... ... ... ... 0-66

Thickness „ : „ ... ... ... ... 0"59

Easily distinguished from F. sub-rectirva, PhilL, and other allied species by

its' more inflated form and very numerous and small hinge-teeth.

Locality,—Karapaudy, in soft, coarse, whitish sandstone; not common. A
similar and perhaps identical species also occurs in the coarse sandstones near

Streeparmatoor.

Formation,—A.mdlooT group.

3, YoLDiA SCAPHULOIDEA, StoUczha, PI. XVII, Pigs. 11-12.

Y, testa elongata, sub-tumida, sub-incequilaterali, antice rotundata, postice

sub-caudata, sensim attenuata et compressiuscula, sub-sulcata, margine areali

concavo, area angusta, deplanata, umbonibus tumidulis, actiusculis, approximatis

inst7ntcta ; superficie concentrice confertim regulariterque striata ; cardine dentibus

numerosis prcedito.

Height of shell : its length ... ... ... ... 0-61

Thickness „ : „ ... ... ... ... 0*35

This species is very like the Neocomien Y. scapJia^ d'Orb., but is distinctly

less elongated. It differs from striatula by being more attenuated posteriorly, and

from obttisatahj being a much more compressed shell.

Locality,—Comarapolliam, in soft whitish sandstone; apparently rare.

Formation.—Arrialoor group.
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XXXV. Familij—NUCULIBJE.

Animal oval, with the mantle margins entirely open, with ciliated edges, which
on the shorter, or posterior side, where the siphons should be placed, are a little longer
than anywhere else; there are no distinct siphons present; gills elongated, un-
equal; labial palps rather large, sub-triangular, unequal, the upper shorter,

thickened, and curled, the lower elongated and narrower ; foot geniculate, expansible
into a serrated disc, which can be folded together.

The shells are oval, produced anteriorly, very short, and sub-truncate poste-

riorly ; hinge composed of two comb-like serrated or dentate hinge margins, ligament
internal in a special pit, pallial line entire; internal layer generally strongly
nacreous.

The NucvLiBM differ from the last family by the total want of special siphons
and by the entire pallial impression; the shells are also readily distinguished bybeino'
very short posteriorly. Besides the recent species of Nuctila, the shells of which are
always pearly inside, there has lately been a peculiar shell made known under
the name of Sarepta ; it is of a more oval form (something like a short Nuculana),
but not nacreous internally. The other characters are those common to Nucula,
and it seems to me, therefore, that Sarepta may more appropriately be classed

in this family than in the Nuculanidje.

Fossil species of Nuculidm occur in all formations, and their geological and
geographical distribution is world-wide. There are at least 50 species known from
the Palaeozoics, about 30 from the Trias; the same number barely increases in the
Jurassic time, which is rather singular; 71 species are on record from cretaceous

deposits, and somewhat more than one hundred from the tertiaries, while there
are hardly more than about 40 recent species known. This decrease is remark-
able as compared with the Nuculanidje, in which we see an increase from the
tertiary into the present period. The species live on muddy ground, in the tropical

seas mostly between three and six fathoms, but are found at a much greater depth
in northern seas.

a. Siih-family,-~NTJCULINjE,

1. Nucula, Lam., 1799. Shell sub-trigonal or obliquely ovate, tumescent,
inequilateral, posterior side very short and sub-truncate, anterior much produced
and generally rounded at the end, surface usually smooth, covered with a thin

olivaceous epidermis, highly nacreous within ; hinge-line angulated and denticulated

on both sides of the cartilage pit, which lies below the beak and extends anteriorly

;

sometimes there is a thin sub-external ligament present; type, N. nucleus, Linn.
la, Acila, H. and A. Adams, 1857, has been suggested for the divaricately

or angularly sculptured species, of which JV, divaricata, Hinds, is the type.

b. Sal-family,—BAREPTIN^,

2. Sarepta, A. Ad., 1860, (Ann. & Mag. Nat. Hist., 3rd ser., V, p. 303).

Shell oval, equivalve, not pearly within ; hinge-line nearly straight, provided with

numerous denticles, cartilage internal below the beak; muscular impressions

distant, pallial line entire; type, S. speciosa, A. Ad., from the Japan seas. ''This
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genus/' says the author, ''agrees with Nucula in the simple pallial line and internal

ligament, and with Malletia in not being nacreous or pearly within, and in general

form and character. It belongs to a distinct family betw^een nuculinm and

MALLETINJE,'^'

It is possible that this is the recent representant of the fossil Ctenodonta,

connecting in many respects the Ntjculidm with the Nuculanid^, for in those fossil

forms the pallial line has not been shown to be sinuated, but the position of the

cartilage or ligament has also not as yet been satisfactorily traced out.

^ 3. Ctenodonta, Salter, 1851, (Decade Geol. Surv., Great Britain, I; Tellinomya,

Hall, ?ex-parte; see Meek and Worthen, Geol. and Pal., Illinois, iii, p. 308),
This name has beea proposed as a substitute for Hall's Tellinomya, but unless

y- it ha^been shown that all the species described by Hall as Tellinomya possess the
hinge-teeth of the Nuculidm, which I greatly doubt, there is no sufficient reason for
identifying both genera. Some of the TellinomycB noted by Hall and M'^C oy certainly
are so extremely thin shells that they most improbably belong to the Nucjjlidm,
Taking Cten, contracta, Salter, as the type of the genus, it could be characterized as
elongately oval, sub-equilateral, smooth, or finely concentrically striated, valves
moderately convex, hinge represented by two diverging comb-like denticulated
margins without a special hinge area between them and the beak, and below the
latter not interrupted by a pit; ligament apparently external, posterior to the beak.
Prom Malletia the shells would seem only to differ by a more elongated and more
tumid form.

List of cretaceous species of nuculid.e.

Among the cretaceous Nuculm there are several somewhat elongated and nearly equilateral
forms which appear to resemble Sarepta, but unless the internal structure of these shells has been
properly examined no very correct generic determination can be attained. The numerous species
from the German Plsener particularly require re-examination.

For reference of the first 29 species noticed see Pictet and Campiche in Pal. Suisse III"^^ g^j,

3^^ part., p. 416 et seq.
' *'

1.13._i\r. planata,^ Desh., simplex,-\ Desh., suh-tnangida^X Koch and Dunk., ovata, Mant,
(non eadem WA^^ov.), gurgitis, P. and Roux, AUmisis, d'Ovh., nmoUeana, V. and U., CarUusi

J

P. and R., Arduennensis, d^Orb., pecUnata, Sow., Jaccardi, P. and Camp., hivirgata, Eitt/
f onmtissima, d' Orb.

' '

The two last named species are referable to the sub-genus Acila.

14-28.—iV. impressa, (^.Renauxiana, d'Orb.), antiquata, aUusa, apiculata of Sowerby
(hnecda, Sow., is a Nuculana), Ramondi, d'Arch., striaMa, Rom., (Nord Kreid p Q%

n'J^?/l' T- T """'"' ^''"•^' ^"'''"' '^'^'^' ^»^-^^^'->fe-. cl^Orb., eoncinna, Sow.;
(1832)§ Stackei, Zitt., redempta, Zitt., vox, Gieb., (=tenera, Mull.),|| ascendens, Alth,'^ panda,

* Why does cVOrbigny (Pal. fran?. cret, pi. 300.) represent this and the two other ^ecXe, - Comueliana (accordin.to PandCa.p, only a .anety of ^^„„,.; and «,„^... -on the san,e plate with distinct fulcra? Have these speiesane:t„^iligament ? or is it only a lapsus penicilU of the artist ?

t Non simph., A. Ad., 1836, a recent shell, the name of which mast be changed.

S IN on conemna, A. Ad., 1856, which name must be changed

a .relt"::x^?^::eTh;tc:::ttxrrnr i't't
" '"' ^^^^^ -'-' '- ''^-^— ^>-

„ „., „ ^ •* ""i"^"*^"'. b"t this IS a decidedly slender and more elongated form.
•I r^de Favre Desc. M. foss. de Lemberg, 1869, p. 119.

^ /^^' ' V'^ c/.^ 4,»-vnv 4cX)L tAj^ JLtAA^, om) oJl Ma^
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Nilss.^ nana, Eom.^ (1841). This last species is very unsatisfactorily characterized; it may prove

to be identical with either Leda Foersteri or Hagenovi of Miiller. It was originally described

from a little cast from the cretaceous beds at Aachen^ but neither Miiller nor Bosquet allude to it

in their publications subsequent to those of Romer.
29.

—

N. tnmcata, Nilss. (Favre^ Desc. M. foss. de Lemberg, 1869, p. 120). This closely

resembles striattdaj Rom._, (see also Reuss in Bohm. Kreid., pt. ii, p. 5).

30.

—

K denudata, Beuss f=N. ovata, Nilss., Pet. Suec, 1827, p. 16, non eadem Mantell, 1822)

.

This species is quoted by Bosquet from the Maastricht beds under Nils so n^s name; it is quite

different from MantelFs species. Reuss designated it with a special name, but subsequently

(Bohm. Kreide., part ii, p. 6,) identified it by mistake with Sowerby's impressa.

31.

—

N. pulvillus, MiilL, Mon. Pet. Aach. Kreid. Supp., 1859, p. 11. This species also very

closely resembles striatula of Romer.
32-35.

—

N, concentrica, Fisch., intersiriata, Eichw., macrodon, Eichw., dilata, Eichw., are

described (in Leth. Geog., 1867, xme liv., p. 585 et seq.) from the cretaceous rocks of Russia.

Eichwald mentions besides impressa, ^ ow., producta, Nilss., (Leda) pectinata, Sow., ovata, Mant.,

and Renauxiana, d^Orb., the last of which he identifies with Trautschold^s N. Oppeli.

36.—One small species is figured by Gueranger (in his Album pal. de la Sarthe, 1867, pi xx,

fig. 16,) under the name of impressa of Sowerby, but it is unquestionably distinct from this. It is

either a small form of antiquata, Sow., or a new species; it also exhibits marked relations to our

N. crassicula from Southern India.

37.

—

N, Deivalquei, Briart et Cornet, (Mem. Cour. Acad. Belgique, xxxiv, Fossiles de la

Meule de Bracquegnies, p. 62,) belongs to the sub-genus Acila,

38-40.

—

N. Maitrita7iica , cretacea, and Desvauxi are described by Coquand from Algiers. (Prov.

Const., p. 211).

41-42.

—

N. incerta and Alhertina of d^Orbigny are from South America.

43-55.

—

K cancellata, M. and Hayd., hellastriata , Sh., ctmeiformis, Con., disforta, Gabb
? mqidlateralis, M. and lA.2ij^.,IIaydeni, Sh., ohsolete-striata, M. and 1^., percrassa, Qow., percEqualis,

Con., planimarginata, M. and Hayd., serrata, Sh., suhplana, M. and H., Traskana, Meek, are

recorded in Meek's Check-list, (Smiths. Misc. Coll., No. 177, p. 8,) from North America.

56.

—

N. Conradi, Meek, in Conrad^s Check-list of eocene fossils (Smiths. Misc. Coll., No. 200,

p. 4).

57-58.—iV. [Acila] truncata, Gabb, (Pal. Calif., I, 198, and II, 197,) non = tnmcata, Nilss.,

et non N. truncata. Brown f ^Nttculana glacialis, Gray ex Leach), and N. solitaria Gabb
(P. Calif., II, p. 197,) are described from the Californian cretaceous deposits.

59-65,—A. perovata, suhnucronata, parallela, syriaca, myiformis, perohliqua, and ahrupta are de-

scribed by Conrad in Off. Rep. of Lynches Exped. to Palsestine; the last is considered by Eraas to

be identical with d''Orbigny^s Renauxiana = impressa, Sow., (vide Wiirt. Nat. Jahresh. xxiii

1867, p. 236). Eraas also mentions N, Cornueliana, d''Orb., which Pictet and Campiche
consider to be a variety oi planata, Desh.

66-67.

—

Nucula maxima ^udi triquetra are described by Schafhseutl from cretaceous beds of

Bavaria (Siid-Bayerns Leth. Geog., 1863, p. 159). Of the first the description and figure are so

insufficient that no opinion can be formed about the fossil ; the second appears very closely allied and
probably identical with ZittePs Stachei. Schafhseutl on p. 374 of the same work gives again a

N. triqnetra, Goldf., from beds with Inoceramus mytiloides. Goldfuss describes a triquetra

Miinst., which name is substituted in the ^'' errata^'' for N. trigona noted in the text, but this species

is said to be from the Lias and L. Oolite, and is certainly quite different from Schafbgeutrs shell.

68-72.—A. Tamulica, indefinita, sp. ind., crassicula, and Udorsata occur in the South Indian

cretaceous rocks.

* Non N. nana, Hinds, 1843, a recent, but doubtful species.

di L
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NUCULA, Lamarck, 1799, (seep. 325).

1. NucuLA TAMULiCA, StoUczka, PI. XYII, Eigs. 15-16.

iV. testa ovata, valde incequilaterali, antice prodticta et siih-rotundata, postice

brevissima, oblique truncata, area applanata et longa instructa, compressiuseida^

umbonibus obtusiusculis, approximatis, incurvis ; superficie concentrice minute

striata, sulcis nonnullis crassioribus ad marginem prcedita.

Height of slieU : its length ... ... ... ... 0-73

Thickness „ : „ ... ... ... ... 0*44

This species belongs to the type of Deshayes' simplex, largely represented in

cretaceous rocks, but distinguished by its perfectly truncated posterior end and

flat, or along the middle almost excavated, area. It in this respect resembles

N. vox, Gieb., (tenera, Miill.,) from the Plsener beds at xlachen, but this species

is again distinguished by its radiating striation, which is always more or less

distinctly traceable.

Localities.—Karapaudy, Comarapolliam, and Olapaudy, in a soft, whitish

and coarse sandstone.

'Formation.—Arrialoor group.

2. NucuLA INDEEINITA, Forbcs, PI. XVII, Eigs. 17-19.

1846. Nucida indefinita, Forbes, Trans. Geol. Soc., Lond., vii, p. 148, (passim).

N. testa ovata, sub-tumida, antice sub-rotundata, supra ac infra lente curvata,

postice brevissima, truncata,^ area mediocri, paulo excavata, hand distincter margi-

nata, umbonibus prominulis ; superficie concentrice minute striata; dentibus cardinis

anterioribus circiterl4i, crassis, impressione musculari posiica valde elongata, elevata,

margmali.

Height of shell : its length ... ... ... ... 0*70

Thickness „ : „ ... ... ... ... 0'50

Eorbes proposed the name for a small cast of this species, very like the one
represented in fig. 18,t pi. xvii, which is from Cunlif fe's collection of Pondicherry

shells. It is a small species of a slightly more elongated and tumid form than
TamMlica, and has the area shorter, somewhat excavated, and indistinctly margined.
The posterior muscular impression is very elongated, marginal, and situated on a
thickened plate, forming a deep excavation on the cast.

Localities.—VonAiohQYH^J ^ in a bluish sandstone ; Ninnyoor, in a white sandy
limestone

; only one specimen from each locality was examined.
Formation.—Arrialoor group.

* In fig. 17 the inferior end below the lunula is a little too much produced,

t The beaks should be a little less prominent.
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3. NucuLA, sp. ind., PI. XVII, Pig. 20.

The figure represents an evidently larger and more sub-trigonal shell than
N. indefinita ; the anterior muscular impression is very faint, the posterior some-
what better marked and rounded ; the cast shows 18 anterior and 10 posterior
teeth on the hinge-margin ; the latter are longer, but thinner than the former, and
the denticulation is barely interrupted under the beaks by a pit which must be
small and situated quite internally.

Locality,—OAium ; only the single figured cast specimen was found, and as

there are no traces of the shell surface preserved, I will not now designate it

with a specific name; it bears some relation to Nils son's ovata.

Formation.—Ootatoor group.

4d. NucuLA CHASSICULA, Stoliczka, PI. XVII, Pig. 23.

N, testa suh'trigona, crassiusciila, moderate tmnida, supra lente, infra majm
convexa, antice ad terminationem angustatim rotundata interdiimque sub-angulata,

postice brevissima, oblique truncata, area Mud distincter marginata, latiuscula, ad
medium paulo elevata ; superficie striis concentricis crassiusculis, confertissimis

,

nonnunquam 2-3 sulcis profundis distantibus ad medium et ad peripheriam sitis, et

striis radiantibus minutis plus minusve dislinctis intersectis notata ; cardine multU
dentato, dentibus fovea parva infra umbones sita interruptis ; margine interno eras-

se denticulato.

Height of shell : its length ... ... ... 0*75 - 078
Thickness „' : „ ... ... ... 0-41 - 0-46

This is a remarkably strong shell as compared with its size, and some specimens

are conspicuously more convex than the one figured. The very close concentric

striation is often interrupted about the middle and near the periphery with two or

three deep furrows ; they only indicate stages of growth, and are, therefore, occasion-

ally absent. A fine radiating striation is also traceable on the entire surface in

well preserved specimens, but in others it remains only posteriorly distinct, or in the

furrows separating the concentric striae. The internal pearly layer is externally

very finely striated.

Locality,—Karapaudy, in whitish coarse sandstone ; not uncommon.

Formation.—Arrialoor group.

5. NucuLA BiDOUSATA, StoUczha, PL XVII, Pigs. 22, 24-27.

N. testa parvula^ elongato ovata, antice late rotundata, postice brevissima, oblique

Totundate sub-truncata, area ad medium valde prominente ; valvis paulo convexis,

superficie concentrice et radiatim crasse striata ; margine interno denticulato

;

cardine dentibus numerosis, parviilis, fovea infra umbones interruptis, instructo.

Height of shell : its length ... ... ,.. ... 074
Thickness „ : „ ... ... ... ... Q'SS

This species is closely allied to the last, but it is more regularly ovately elon-

gated, somewhat more compressed towards the margins; the area is less truncate and
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more prominent along the median line where the two valves meet, and the striation

is as compared with the size of the shell coarser. The shell consists of two distinct

and easily separable layers ; the outer, thick, calcareous, which exhibits the above

noted ornamentation, and the inner, thin, pearly layer, which is radiately striated

externally and smooth internally, only the inner peripherical margin being denticu-

lated. When the upper calcareous layer of the shell is removed and the pearly one
preserved, it would be hardly possible to identify both (see figs. 24 and 25),* if

their connection was not verified by other specimens which have portions of the

upper layer still preserved. Again, when both the calcareous and pearly layers are

removed, the cast appears as a quite smooth shell.

This is a sufficient exemplification of the value to be attached to species which
are described only from imperfect casts. They are sensu stricto useless.

Locality.—KomYidiioov, in dark earthy limestone.

Formation,—Ootatoor group.

XXXVI. Family,—AB CIDJE.

The mantle is separated in its entire extent, generally with fringed edo'es

sometimes provided with small ocelli, which appear to represent eyes. As a rule, the
edge of the mantle is double ; the outer is thin, entire, and secretes the epidermis •

the inner is thicker, crenated, or undulated, and if any occelli are present they are'

placed on the outer side of this inner edge. The foot is large, geniculate, more or
less extensile into a disc and anteriorly generally somewhat produced, below often
grooved, posteriorly truncate with or without a byssus ; the palps are said to be
short and represented by merely detached portions of the branchia, which are two
in number on either side, consisting of numerous rather loose filaments ; they are
generally very large and sub-equal ; there are no special siphons present.

The shells are round or oval and elongated, with an external ligament usually
attached to a special flattened and grooved area below the beaks, sometimes con-
centrated in a single pit ; the hinge is composed of numerous cross sub-equal teeth,
fitting alternately beside each other; two large muscular impressions, pallial sinus
entire.

There are two somewhat difi'erent groups or sub-families to be distinguished,
AxiN^iN^ C=pbctunculinmJ and arcinje. The former more resemble the pre-
vious families than do the latter. The animals of the axin^in^ have a short foot
with a broad disc and without a byssus. The shells have the hinge-teeth always
arranged in a curved unbroken series, equal on both sides, but as regards the form
of the shell and the development of the ligament they partially greatly resemble
NucuLiB^, The genera referable to the sub-family are mwunella, Trigonocoelia,
Limopsis, Cyrilla, Nucinella, Axincea, and Lyrodesma. Of these the fossil Trigo-
noGCBlia strongly recalls the shape of some of the NjicTiLAmiyM ; its ligament is

sub-external, and Gyrilla appears to be its recent representative; Nucinella has

* This valve has somewhat snfFered by accidental pressure, and appears, therefore, flatter and more produced above
than the shell would be in its perfect state.

'
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the shape of Nucula, but the cardinal teeth similarly distributed as in Axincea

;

Limopsis has the ligament of Trigonocoelia, but the round shape of Axincea, and
Lyrodesma is a peculiar palaeozoic fossil with the hinge-teeth somewhat similarly

disposed as in Trigonocoelia; the external characters are, however, insufficiently

known.

In former geological periods the axinmin^ were scarce ; they appear to have
been more varied as regards generic forms, but most of those remarkable types have
again died out, and only Limopsis, Cyrilla, and Axincea have continued up to the

present time. Still researches in the deep waters of tropical seas may supply many
of the missing links, as has only recently been proved by the discovery of Cyrilla.

Lyrodesma is, as already noticed, palaeozoic ; Limopsis occurs in the Trias and con-

tinues up to the present time ; Trigonoccelia and Nucinella are known from creta-

ceous and tertiary deposits; Nucunella only from the latter; the occurrence of

Axincea in palaeozoic rocks is somewhat uncertain, the few forms known are not

typical, but from the beginning of the Trias the genus occurs through all the sub-

sequent formations and attains its maximum of development at the present time.

The AuciNM, as restricted, do not exhibit equally marked relations to the

NucuLiDm, as has been shown to be the case with the former sub-family. The animals

have a more elongated, geniculate foot, posteriorly often provided with a byssus,

which is usually solid at its base and divided into filaments at the end. It is

a most important organ in the economy of the animal and used for obtaining by it

a fixed position in crevices and hollows of rocks, sometimes exposed to the

heaviest attacks of the waves. The animal can, however, detach itself at will from
its resting place, evidently by absorbing or dissolving the terminal filaments of

the byssus. The byssal mass is implanted in a strong muscular tissue at the

posterior, generally strongly compressed, part of the foot ; it appears to be almost

quite solid at its base, but on close inspection the single threads can always be

recognised, and towards the end they are, as already stated, generally quite dis-

tinctly separated. Not. all the genera of amcin^, however, possess a byssus;

most of the species of Area and Barhatia, &c., have it largely developed ; those

of Scapharca apparently less, and in some species of Anomalocardia it is altogether

absent. Other organs appear to be equally variable. To illustrate this I shall

note three species which I have lately examined

:

Anomalocardia rhomhea, Born, from the Arracan coast. Poot large, roundly

oval, compressed, anteriorly slightly bent forward, expansile into an oval disc,

with undulating edges, capable of being folded together when retracted within the

shell; posterior part of the foot sharp with no trace of a byssus; gills large,

broadly sickle-shaped, filaments close together. There is a pair of gills on either

side, but each may be said to be again double : the basal portion is strongly

fleshy, and the peripherical filaments are as if bent outward on either side of

each leaf, so as to form a duplicature, returning almost to the base, but not grown
to it. Very likely these duplicatures are used for hatching eggs. Palps large,

elongately semioval, quite separated from the gills, internally striated, the upper

4 M
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a little larger than the lower, and connected across the front by a distinct broadish

lamina ; no distinct ocelli to be observed at the edge of the mantle.

Barbatia Helblingii, Brug., from the Mcobars. Eoot very large, strongly

compressed, anteriorly slightly produced, and expansile into a small disc, with

undulating edges, folded together when retracted ;
posterior part of the foot pro-

vided with a very strong byssus, thin and solid at the base, expanded and fibrous

at the end ; gills very large, consisting of rather loose long filaments, each leaf

of each pair bent outwardly so as to make a free duplicature ;
palps very narrow

throughout and long, originating near the anterior end of the gills, but distinct

from them, thin, almost equal, internally finely striated ; inner edge of the mantle

externally with a few ocelli at the antero-ventral gape of the shell.

Sca^harca guhernaculum^ E/ceve, dredged in 2-4 fathoms near Penang. Eoot

compressed, strongly produced anteriorly, and expansile into a long oval disc, with

undulating edges, capable of being folded together, posterior part much com-

pressed, with a moderately thickened long byssus, of a somewhat lamellar structure ;

gills elongated, semioval, each leaf duplicated, and consisting of close filaments

;

palps large, sub-semicircular, the outer slightly larger than the inner, both inter-

nally striated and perfectly separated from the gills; no distinct ocelli at the

mantle edge.

The form of the palps appears to be very variable, though it seems to be to a

certain extent constant for the different genera. In all the specimens which I saw

each leaf of the gills was folded in the manner above described ; I do not find a special

mention of this character elsewhere ; it seems, however, to be most characteristic.

The shells always have an elongated trapezoid or sub-triangular form, closed

all round or gaping on the anterior part of the ventral side, with the hinge margin
more or less straight and provided with numerous sub-equal teeth. The genera which
I have here placed in the sub-family are : Cardiola, Cypricardites, BaJcewellia, Macro-
don, Grammatodon (sub-g. ?), Nemodon, Cucullaria, CucullcBa, Trigonoarca, Latiarca,

Noetia, Lunarca, Isoarca, Argina, Senilia, Anomalocardia, Scapharca (sub-g. ?),

Nemoarca, Barbatia (with ^wh-g.— Cucullcearca, Acar, Galliarca, Striarca, and
LitharcaJ, Area. Each of these possesses some peculiarities in the form and arrange-

ment of the hinge-teeth, as will be seen by a comparison of their characteristics given
further on, but all are not sufficiently well defined, and close comparison of the fossil

species may greatly reduce the newly proposed generic or sub-generic divisions.

Deshayes, as usually, strongly objects to assail the unity of Area, but proposes
several sub-divisions which have a somewhat similar extent and the same object as

these genera.

Area and Barbatia are already found represented in the silurian rocks, and
from that time the variety of forms and number of species increases until the
cretaceous period, where the arqinm appear to have attained the maximum of
development. With the cretaceous period several forms, like Macrodon, Nemodon,
Isoarca, and a great many others, have entirely disappeared. In the whole of the
tertiary period the number of generic forms and of species seems to be hardly equal
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to that of the cretaceous alone, and certainly it is not larger, while that of the

present epoch again seems to have somewhat decreased. I would estimate the

number of species of the arcing in the whole of the palaeozoic period to be

about 50 ; in the Trias about 40 ; in the Jura barely 80 ; from the cretaceous 240

are now on record, from the eocene about 120 are known, from the miocene,

oligocene and pliocene about 100, and recent there are about 180 described. The
general conclusions based upon these figures can of course be accepted only as

approximately correct, for there are not nearly so many additions to be expected

in the recent as in the fossil fauna.

With reference to the distribution of the recent species, I hardly need to remark

that the tropical seas contain by far the larger number. Most of the species are

truly marine shells, only a few are found in brackish water, and even Scaphula,

which is generally quoted as a mere freshwater inhabitant, seems quite as common,
if not more common, in the brackish waters of the delta of the Irawadi, as where

it occurs in the Ganges near Monghyr, (see Blanford, Jour. As. Soc, Bengal,

xxxvi, pt. II, p. 70).

a. 8ul-family,----AXINMINM.

1. NtiGunella, d'Orb., 1850, (Prodrome de paleont., ii, p. 389).* Shell sub-

orbicular, slightly inequilateral, beaks close together; hinge line curved with

numerous cross pliciform teeth, interrupted under the beaks by an oblique simply

granular pit, this last appearing to be destined for the ligament, which must at least

partially be internal; type, N, Nystii fStalagmium Nystii, Galeotti), from tertiary

beds of Belgium. This appears to be quite distinct from Zimopsis, but I am not

certain of the distinction from Myoparo or Stalagmkim, Ohenu (Man., ii, p. 181,)

quotes a N, aviculoides of d' Archiac, which is either a peculiar form of a CucuUcea,

or else a distinct genus of the Arcid^. Lea (Cont., p. 73,) does not say in his

characteristic of Myoparo (1833) whether the type species, M. costatus, has an in-

ternal cartilage pit, but the figure seems to indicate one, quite similar to that of

N, Nystii, and this makes the identification problematical.

2. Trigofiocoelia, Nyst and Galeotti, 1835. Shell sub-trigonal, inequilateral,

or nearly so, posterior declivity carinated and usually pointed at the end ; hinge

line small, curved, with numerous cross-teeth ; no separate hinge area above it,

but a small cartilage pit is situated immediately below the beak ; type, T, incequi-

lateralis,^ d'Orb. Deshayes, I think, properly reserves Nyst's name for the

triangular forms, which on account of the want of a special hinge area mostly

approach the Nuculidje.

3. Limopsis, Sassi, 1827, CFectunculina, d'Orbigny). Shell sub-orbicular,

sub-equilateral ; hinge line curved and provided with a series of cross-teeth, a small

hinge area below the beaks provided with a triangular pit in the middle^ sometimes

* D'Orbigny gives 1847 as the date of publication of tbe name, and refers to his Cours de paleontologie, which

(Vol. II) bears the date of 1852, while the Prod, was published in 1850. Chenu writes Nuculella, but this name was

not used by d'Orbigny in any of the publications noted above.

t Not inceqtdvalvis, as quoted by Chenu.
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partially intercepting the dental series; type, _Z>. multistriata, Eorsk. Zittel

(Denkscli. Acad., Wien, xxiv, pt. 2, p. 165,) says that the first species of this genus

occurs in the Trias of the Alps. The number of species increases yery gradually

in the subsequent formations, but it is difficult to say whether the species are at

present more numerous than they were at any other time. A. Adams described

in Proc. Zool. Soc. for 1862, p. 229, nine recent species belonging to this genus,

chiefly from the China and Japan seas, and if other regions should prove to be

equally prolific, the genus would have its maximum of development in the

present time.

4 Cyrilla, A. Ad., I860,, (olim Suxleya, A. Ad., Ann. Mag. Nat. Hist.,

3rd ser., v, p, 303 and p. 478). Shell oblong, oblique, very inequilateral, covered

with a thin epidermis ; hinge with six diverging sharp teeth, directed posteriorly

and terminating with a curved lamina; ligament situated in a small pit under

the beak ; type, (7. sulcata, A. Ad., from the Straits of Korea, " dredged from

63 fathoms." This appears very much to recall the typical forms of the fossil

Trigonocoelia, (as restricted), but the hinge-teeth seem to be peculiar and few in

number. However, a close comparison between the two shells would be very

desirable.

5. Nucinella, S- Wood, 1850, (Crag. Moll., II, p. 73, Fleurodon, Con.,

NuGulina, D'Orbigny). Shell obliquely ovate, inequilateral, being anteriorly some-

what produced, closed, no perceptible hinge area ; hinge line curved with numerous
cross-teeth not interrupted in the middle, and an elongated anterior lateral tooth,

single in the right, double in the left, valve ; muscular impressions unequal, ovate,

anterior slightly larger; ligament very small, external, posterior to the beaks;

type, N, ovalis, Wood,* from miocene beds of the Vienna basin, and from the

crag beds of England. One species also occurs in our South Indian cretaceous

deposits.

6. Axincea, Poll, 1791, fFectunculus, Lam., 1801). Shell solid, sub- orbicular,

sub-equilateral, or slightly oblique, more or less tumid ; hinge area distinct,

striated and covered with ligamental mass ; hinge line curved with numerous
pliciform cross-teeth, sometimes partially obsolete in the middle ; muscular scars

sub-equal, ovately elongated, strong, generally on somewhat raised plates ; type,

A, glycimeris, Linn.

H. and A. Adams reserved Lamarck's name Fectunculus sub-generically for

the radiately ribbed species, but I do not think that the distinction can be upheld.

The fossil forms offer all stages of variation in this point of ornamentation.

7. Lyrodesma, Con., 1841, (Ann. Geol. Report, p. 51, and Hall in Pal. of

New York, 1847, 1, p. 302, Actinodonta, Phil.). Shell equivalve, inequilateral,

anteriorly shorter and rounded, posteriorly obliquely truncate, '^ hinge with about

eight diverging prominent cardinal teeth, transversally striated;" ij^^, L, plana.

Con., from silurian rocks of North America. M'Coy (Pal. foss., &c., p. 272, pi. I k,

* The figure of Modiola analoga ; Desliayes (Par. foss., pi. 74 figs. 27-29), would indicate that the species yather

belongs to Nucinella than to Crenella. It is certainly not a Modiola, though it may be a Modiolaria.
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fig. 17,) describes the same species from corresponding rocks of N. Wales. Accord-
ing to his figure the hinge area is rather broad and instructed with seven elongated
ribs, diverging in a semicircle, indicating a peculiarity of the hinge distinct
from any other genus of the Arcidje, Consequently the other species referred by
Hall to the same genus, i. pulchella (ibidem, p. 302,) is generically different from
the former, as was suspected by that author ; it may perhaps belong to Gtenodonta,
Another species of Lyrodesma is, however, Nuculites poststriata, Emmons, (Hall,
1. cit., p. 151 and p. 301). Judging from the above characters, the only known forms
allied to Lyrodesma are those of the recent Cyrilla and the tertiary Trigonoccelia.

Lyrodesma would seem to connect the axwmin^ with the arcing.

b. Sul-family^-—ARCINM.

1. Cardiola, Broderip, 1834, fvide Sandberger, Rhein. Schichtensystem
in Nassau, 1850-56, p. 269). Shell somewhat inequilateral or sub-equilateral,

roundly ovate, with the beaks incurved anteriorly and with a rather large liga-

mental area between both ; hinge line slightly curved with numerous oblique plici-

form teeth, being apparently present on both sides of the beak ; surface generally

radiately striated or ribbed; type, C. retrostriata, Buch. All the species are from
palaeozoic beds ; their hinge-teeth have as yet been only partially traced, and the
characteristic of the genus is therefore unsatisfactory. In some species the hinge-

teeth appear to be similarly disposed as in Lyrodesma, in others they seem to be
similar to those of Cypricardites. Much better materials than those now on
record are required for a proper definition of Cardiola ; in external form it mostly

recalls the recent Argina and Lunarca of Gray.

2. Cypricardites, Con., 1841, (Palsearca, Hall, 1858, Pal., New York, vol. iii,

pp.271 and h'^Z, Gyrtodonta, Billings, et Fc^7^^^<?mm apud Billings, ex parte)*

Shell elongately or roundly ovate, tumid, inequilateral, the beaks being almost

anterior and incurved; hinge area narrow or sometimes apparently almost

obsolete ; hinge line rather straight, with a few (usually 4-6) short oblique teeth

in front and sometimes near the umbones, and a few (1-4) elongated nearly

horizontal teeth at the posterior end; type, Cyp, ventricosa. Hall. All the species

appear to be confined to the palaeozoic rocks. The character of the hinge-teeth

of Cypricardites shows relations to Macrodon, and the former may be considered as

the predecessor of the latter in geological history. Probably some of the species

described as ' Cypricardia' from the Devonian and Permian rocks belong to the

present genus.

3. Bahewellia, King, 1848, (Perm. foss. of England, &c., 1850, p. 166).

The form of the shell of this genus is very similar to Cypricardites, except that the

posterior upper edge is somewhat more expanded, wing-like, the shell, therefore,

closely resembling a small Avicula ; the hinge area is broad, and the ligament

apparently situated in several obliquely transverse grooves, hinge line straight,

internally with a few short, oblique anterior, and 1-3 nearly horizontal, elongated

posterior teeth, as in Cypricardites ; type, Mytilites ceratophagus, Schlotheim. It

4 N
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seems to me somewhat doubtful that this genus is distinct from the last, at least as

regards some of the species. I have preferred to class it provisionally in the present
"^ family, rather than in the AvicuziDJEi because JBakewellia has the anterior muscular

scar very distinct, while all species of the latter family have it very indistinct, or

obsolete. Geinitz identifies Bahewellia with Gervillea, and this may in part be

quite correct, but whether the typical species bear out that identification remains

yet to be satisfactorily ascertained.

4i. Macrodon, Lycett, 1845, fvide Moll. Great-OoL, &c., 1853, pt. ii, p. 48).

Shell elongately sub-rhomboidal, with the umbones sub- anterior, incurved; rather

tumid, hinge area large, striated for the attachment of the ligament; internal

hinge line straight, as lop.g as, or little shorter than, the shell, anteriorly with nume-
rous short, unequal, oblique teeth, posteriorly with a few sub-parallel long teeth,

often more or less distinctly transversally crenated; type, M. JERronensis, d'Arch,
The species of Macrodon are mostly from Jurassic rocks, but a few also occur

in the Trias, and some others are from cretaceous deposits.

5. Grammatodon^lslL^Q\.^iidi Hay den, 1860, (Proc. Phil. Acad., 1860, p. 419).

This genus is based upon a Jurassic Nth. American species, described by the authors

in Proc. Phil. Acad, for 1858, p. 51, as Area fCucullceaJ inornata. The form
appears to be very much like that of a somewhat elongated Cucullcea, and so also

the hinge, except that the anterior teeth are slightly oblique : the posterior muscular
impression seems not to be raised upon a projecting " lamina," while it is so in Cucullcea

diudi Macrodon. The last statement is evidently doubtful, and if, as I suspect, ^rca
inornata differs as slightly from Macrodon as does our Macrodon Japeticum from
M. disparile, I doubt whether there is suflS.cient ground for even sub-generically

separating the form in question.

6. Nemodon, Con., 1869, (Am. Journ. Conch., V, p. 97). Elongated in form,

resembling Macrodon, but of thin structure ; hinge area very narrow, hinge line

long, straight, or slightly curved under the beaks, '' with three linear teeth parallel

with the anterior cardinal margin" in the left valve, and with a double posterior

lateral tooth, being very long and linear ; under the beaks a few granular teeth are

present; type, N. Mufalensis, Conrad. This appears to be a very narrowly defined

characteristic of a genus, and I have some doubt whether it will be proved to be
sufficiently distinct from Macrodon, with which the form of the shell entirely

agrees. There are some Jurassic Macrodonta known with a few small teeth under
the beaks, and they differ from Nemodon only by having the anterior teeth obliquely

placed. The next genus is equally allied to the present one, the hinge being
almost identical in both, but the former has the shape of a shell of JBarbatia,

while that of the latter agrees with Area, A further uncertainty exists as to the
name of the species. Is Nem. Hufalemis the same species as Area fMacrodonJ
Mfalensis, Gabb, which Mr. Conrad quotes as generically the same with Trigo-

noarea Maconensis, Con., (see p. 346)? Erom Conrad's quotation at least this

would appear to be the case, but his figure does not represent the same shell as

that described by Gabb. Probably Conrad refers to Gabb's species only ex parte.
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7. Cucullaria, Desh., 1860, (Paris foss., 2iid edit., p. 906). Elongated, sub-

oyal, moderately inflated, radiately striated, inequilateral, beaks sub-anterior, in-

curved, very close together, the hinge area being very narrow and almost wanting
in some species; hinge line moderately curved with a few shorter anterior and
some longer posterior fold-like teeth, arranged almost parallel to it ; numerous
sub-equal teeth are situated below the beaks; type, Area heterodonta, Desh.,

from the Paris basin. Most of the species of this apparently well marked type

are from eocene deposits; its form agrees with Barhatia, as already noticed.

Deshayes describes a few species, like margaritula and decipiens, w^hich should

also be placed in this genus, though he does not associate them with his

'' Cucullaires''

8. CucullcBa, Lam., 1801. Shell trapeziform, sub-quadrangularly elongated,

rather veatricose, generally somewhat inequivalve, sub-inequilateral, with the beaks

incurved and distant ; hinge area for the attachment of the ligament broad and
angularly striated ; hinge line straight, in the middle provided with a few small

cross or slightly oblique teeth, the outermost bending outwards and prolonged

more or less parallel to the hinge line; both, or only the posterior muscular

impression, are situated on an elevated plate ; type, (7. concamerata, Martini.

Laube (Denk. Acad., Wien, xxv, pt. ii), Strombeck and others have referred

a few triassic species to Cucullcea^ but the form of most of these agrees better

with Anomalocardia and Noetia than with the above-named genus. Characteristic

species of CucullcEa, however, occur in the Lias and Jura, and during the cretaceous

period their number appears to have been largest. Pew are known from tertiary

deposits, and only three are found recent in the eastern seas.

9. Trigonoarca, Con., 1867. Among the cretaceous forms there is a peculiar

group of species distinguished, the shells of which mostly resemble CucuUcbce,

except that they are of a more solid structure and of a somewhat more oblique

form; their surface is concentrically and radiately striated, the concentric strige

being often more distinct than the radiating ones, which become occasionally

obsolete ; the posterior muscular impression is on an elevated plate, as in the former

genus, the hinge line is also quite similar to CucullcEa, but the hinge-teeth are very

numerous, and all are placed as if radiating from the centre. Those in the middle

are almost vertical, and towards either end they gradually increase in length and

turn more and more outward, retaining, however, their oblique position, at least on

the posterior side, while on the anterior one they occasionally become almost hori-

zontal. This character of the hinge very strongly recalls that of Noetia, and I

am not quite sure whether Trigonoarca should not be regarded as a sub-genus of it.

The shell of the former appears, however, to be often more elongated, less dis-

tinctly radiately costate, and the dental hinge line does not form an angle near the

middle, while this seems peculiar to Noetia, On the whole, Trigonoarca equally

resembles Cucullcea^ as Noetia approaches A?iomalocardia ; but in all the three last

named genera the hinge-teeth are either placed vertical to the hinge line or they

are descending on both sides, not ascending.
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Conrad (Am. Journ. Conch., Ill, 1867, p. 9), quotes T, Maconensis, Con.,

from North American cretaceous beds as the type of Trigonoarea^ (see Journ. Phil.

Acad., 2nd ser., iy, pi. 47, fig. 20). Area Ligeriensis, d'Orb., would be a still

better example. The cretaceous species are very numerous, and many show con-

siderable yariations in the hinge-teeth. Some, like A, Marreana^ d'Orb., appear to

indicate a direct transition to Cucullcjea, It is possible that the so-called Cucullcea

polyglypJia, Laube, from the triassic beds of St. Cassian also belongs to this genus.

It only differs by haying the surface costated (see Denk. Akad., Wien, xxy, pt. ii,

p. 62) ; it may, howeyer, also be referable to Noetia,

10. Latiarca was described by Conrad in Proc. Phil. Acad., 1862, p. 289.

Unfortunately the first portion of this publication for that year appears to haye

gone astray, for in our own library, as well as in the Asiatic Society's, the yolume
for 1862 remains incomplete up to date. The reference to the genus in Am.
Journ. Conch., I, p. 11, leaves me in doubt about the characteristic which Conrad
assigns to it. He quotes from lower eocene ( ? cretaceous) beds three species,

L. gigantea, ononcheila, and transversa. The description and figure of the first, in

Journ. Ac. Nat. Sc, 1st ser., yi, p. 227, pi. 10, fig. 4, are so incomplete that no
certain opinion can be based upon them. Conrad says, the anterior side is flat-

tened and produced, the posterior very short, but the figure appears to indicate the

type of a shell which resembles a short Cucullcea, or perhaps a Noetia. The refer-

ence to the two other species is also not accessible to me at present.

11. Noetia, Gray, 1842. This genus, with N. reversa. Gray, as type, seems to

represent in the recent fauna the group of fossil shells to which I have just pointed
as Latiarca, and possibly both may be the same, but I have none of the recent

species to compare. Their form is sub-trigonal, yentricose, sub-inequilateral, radi-

ately ribbed, and covered with a dark foliaceous epidermis ; the ligamental hinge
area is narrow, but distinct, the hinge line slightly arched, with transverse oblique

teeth placed so as to converge towards the centre of the shell ; these teeth are

more numerous on the anterior than on the posterior portion of each valve.

12. Lunarca, Gray, 1842. Shell globose, cordiform, sub-equivalve, with the

beaks incurved and close together, the ligamental hinge area being very narrow
and almost absent, surface radiately ribbed; hinge line angular, posterior part

nearly straight, long, and provided with numerous short transverse teeth ; anterior

portion shorter, bent downwards, forming in the left valve an entire, prominent
sub-lunular tooth, which fits into a corresponding pit of the right valve ; type,

i. costata. Gray, from American seas. This is a remarkably distinct type of
AuciBM, I am not acquainted with any recent or fossil species exactly corres-
ponding to it, but the palaeozoic Cardiola shows externally a great resemblance to it.

13. Isoarca, Munst,, 1842, (Beitrsege z. Petrefacten-Kunde, &c., 6tes Heft,
1843, p. 81). Shell ovate, elongated, inequilateral, ventricose, beaks tumescent,
sub-anterior, strongly incurved ; ligamental hinge area wanting, represented only
by a narrow groove extending from the beaks posteriorly : hinge line long, nearly
straight, or slightly arched, provided in its entire length with numerous, short,
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sub-equal transverse or slightly oblique teeth ; surface smooth, or finely radiately

striated; type, L decussata, Munst., 1. cit., pi. iv, fig. 14. The species of Isoarca

are from Jurassic and cretaceous deposits. Their peculiar, mostly decussated sur-

face greatly resembles that of many JBarhaticE, but the structure of the shell itself

appears to be somewhat different from that of other amcin^, being more solid and
pearlaceous. Probably Isoarca will better be classed in the family Nuculidm near

the problematic genus Ctenodonta of Salter.

14. Argina, Gray, 1842. Shell sub-cordate, inflated, sub-equivalve, inequi-

lateral, beaks somewhat anterior, radiately ribbed ; ligamental hinge area very

narrow, hinge line slightly elongated and curved, divided by an indentation under

the beaks into unequal portions, both being provided with numerous sub-equal

cross denticulations, those on the anterior portion being fewer and irregularly

crowded; type, A. pexata. The species are few, and from the American seas.

15. Senilia, Gray, 1847. Shell sub-cordate, tumid, inequilateral, posteriorly

somewhat produced and attenuated, radiately costated, covered with an olivaceous

epidermis ; ligamental hinge area broad, with angularly bent striae ; hinge line

nearly straight, with numerous rather large sub-equal cross-teeth, internal edge

below the umbones emarginated; type, S, senilis, Linn., from brackish waters

of West Africa. It is the only species as yet known, and may be considered as

the brackish water representant of Anomalocardia.

16. Anomaloca7'dia, Klein, 1753, (Tentamen Ostr.;, p. 141, Anadara, Gray,

1847). Shell sub-quadrangular or trapezoid, sub-equivalve, sub-equilateral, solid,

radiately ribbed; ligamental hinge area large, angularly striated; hinge line

straight,with numerous sub-equal cross-teeth, somewhat oblique towards the ends;

type, A. antiquata, Linn.

IQa, Scapharca, Gray, 1847. This has been proposed for a number of

inequivalve species, like Area incequivalvis, Brug., but this character is not

exclusively common to the species referred to that genus by H. and A.Adams;
several species of Anomaloeardia, as, for instance. A, granosa, Linn., and others

may often be seen inequivalve. However, though the form of these shells is

quite the same as that of Anomaloeardia, those of Scapharea are always of a

thinner structure, with internally hollowed out ribs, somewhat inequilateral, and

the ligamental area is mostly narrow. Only on this account Seapharea may be

retained as a sub-genus of Anomaloeardia, though in determining fossil species

the division is of no great importance.

Possil species of Anomaloeai^dia occur from the Trias upwards, but until in

the miocene time they are nowhere very numerous.

166. Nemoarca, Conrad, 1869? (Am. Journ. Conch., V, p. 97). Shell

elongately trapezoidal, sub-equilateral, tumid, radiately ribbed; ligamental area

narrow; hinge line straight, with small transverse teeth ; type, N. cretaeea, Con.

(1. cit., pi. 9, fig. 21). I do not know the distinction of this newly proposed

genus from the elongated forms of Seapharea, as, for instance, Seapharea for-

mosa, Sow.

4 o
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17. Barbatia, Gray, 1840. Shell oblong, moderately tumid, radiately striated

and covered with a hairy epidermis ; ligamental hinge area narrow ; hinge line

slightly curved, with the ends somewhat dilated and provided with numerous

oblique teeth, increasing in size on both sides ; sometimes the median teeth become

obsolete; type, B. harhata^ Linn.

The forms of Barbatia are somewhat variable. The typical ones have the

ventral side provided with only a very small gape in the anterior region. Others

have the ventral margins more or less insinuated, the gape being enlarged, and the

anterior part of the shell becomes narrow and produced. To the latter type belongs

the recent A, velata. Both forms pass insensibly one into the other through such

species as Bar. fusca^ Brug., which is extremely variable, almost more so than

Bar. velata^ but in all species the ends of the hinge line are peculiarly flattened.

Via. CuGullcBarca^ Con., 1865(?), (Am. Journ. Conch., I, p. 11). This has

been proposed for a few eocene species of North America, Byssoarca lima^ Con.,

(Journ. Acad. N. Sc, Phil., 2nd ser., i, p. 125, pi. 13, fig. 23,) being considered as the

type. This, as well as another species, B. Mississippensis of the same author, do

not appear to me to exhibit any essential differences from Barbatia^ particularly of

the B. velata type. Both are somewhat sinuated in front, radiately striated, and

the hinge has oblique teeth, increasing in size towards the ends of the hinge line.

Whether the genus possesses any other peculiarities, distinct from those of Barbatia^

cannot be concluded from the description of the two species, for I have not come
across Mr. Conrad's detailed characteristic of the genus.

176. Acar, Gray, 1851 (?). This should include the somewhat more tumid,

cancellated, and along the posterior slope carinated species; they are mostly of

small size, as Bar. divarlcata and pusilla of Sowerby; it forms a convenient

section of Barbatia.

Vic. Eor Area alternata of Be eve, Gray proposed the name Calliarca

(or CalloarcaJ ^ the hinder slope being strongly carinated and both ends strongly

ribbed. It is scarcely necessary to separate this into a distinct sub-genus, for there

are numerous intermediate cancellated forms which connect Barbatia with true Area
and Litharca.

lid. Striarca has been proposed by Mr. Conrad for the miocene Area
centenaria, Say. The shell is oblong, with a depression running from the beak
to the ventral margin, w^hich is somewhat insinuated, no doubt correspondincp to

a small gape ; the surface is radiately striated ; the ligamental area and hinge-teeth

are quite similar to those of Barbatia, from which the form should not, I believe,

be generically separated fvide Conrad's mioc. shells, 1838, p. 55, pi. 29, fig. 4).

Vie, Litharea, Gray, 1840. This has been proposed for the peculiar recent
Area lithodomus, Sow., a shell which is very peculiarly wedge-shaped, elongated,

the anterior portion being longer, narrowly rounded in front ; the posterior is shorter

and very obliquely truncate ; the ligamental area is of moderate width ; the hinge
line straight in front and somewhat bent down posteriorly. The sub-genus seems
sufficiently distinct from other allied forms.
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Species of Barbatia are very numerous through all the sedimentary forma-

tions ; their number appears to increase gradually up to the present time.

18. Area, Linn., 1799, (Namcula, Cibota, and Byssoarca, auctorum). Shell

elongately sub-quadrangular, tumid, inequilateral, the anterior portion being shorter

and ventrally more or less distinctly gaping; beaks distant, the ligamental hinge

area being large and angularly striated ; hinge line perfectly straight, with numer-
ous sub-equal transverse teeth extending over the entire length; type, ^. NocBy

Linn.

Species of Area, as restricted, occur from the silurian through all the successive

formations up to the present time. The palseozoic species have often been described

under Swainson's name Byssoarca, being a synonym of Browne's Cibota, under

which latter some Jurassic and cretaceous species have also been described. The
tertiary species of Area appear to be more numerous than the recent ones.

List OF cretaceous species.

a. AXINMIN^,

The cretaceous species of this sub-family belong to the genera Tngonocoelia^ Limopsis, Nucinellaj

and Axinc&a,

1.

—

Trigonoccelia galeata, MiilL, sp., (Cardmm galeatum,'Kvi\\QT, Opis galeata, d'Orbigny,
et auctorum), is from the Senonien beds at Aachen, (vide Bosquet in Starings Bodem v. Nederl.
ii. deel. No. 408).

Limopsis, (vide Pictet and Camp, in Pal. Suisse^ ly^e ggj,^^ 3me part., p. 424).

2-6.

—

L. Guerangeri and complanata of d'Orb., texturata, Salt., calva, Sow., Hoeninghaiisi,

Miill. The two first are from France, the third from the Upper Greensand of Aberdeenshire, the

fourth from the Alpine Grosauj and the fifth from the Aachen deposits.

7-9.

—

L. rhomhoidalis, radiata, and SacJieri were described by Alth from the upper cretaceous

beds of Galicia, (vide Favre, Moll. foss. de Lemberg",, 1869, pp. 121-123).

10-11.

—

L. parvula, Meek and Hayd., and <s^^^^^6'-J!?^^^^(?^f^^^^, E v. and Shu m., are from North
America (see Meek, in Smith. Misc. Coll, No. 177, 1864, p. 8).

12-13.

—

L, nitens and Oregonensis are quoted by Conrad from his lower eocene beds (Smith.

Misc. Coll., No. 200, 1866, p. 4).

14.

—

L. transversa, Gabbj Pal. Calif., i, p. 200, is from the Chico group of California.

Axinaa (vide * Cat. de Pectunculus cretaces conniis^ by Pictet and Campiche in Pal. Suisse,

jyme ger., 3«^6 part., p. 426).

15-16.

—

Ax. MaruUensiSj Leym., and alternata, d^Orb.

17.

—

Pectunculus concentricus, Buvignier. The hinge of this species should be examined; the

outline view given by Buvignier does not clearly indicate an Axinaa, and the form and ornamentation

of the shell remind us rather of a TJnicardkmi or 8plmriola (Lucinidj^), than of a species of AxincEa.

18-37.-—^^. suhl(EVis, Sow., umlonata, Sow., sulconcentrica, ^'O^h., suJ)puhinata, ^' KY(i'\i,,

Bequienia7ia, d^Orb., Eemuxiana, d'Orb., Bourgeoisiana, d'Orb., MarroUana, d^Orb., Norica,

Z\it.,ohsoleta, (j(o\M.,ventr2wsa, Ge'iJi., spi7iesce7iSjB.Q\x^Q, annulata, Rss., Beussi, d'Orb., lens,

Nilss., -reticulata and insculp)ta, ^^^., plana, Rom., suhdecussata, d''Orb

38.—J^. (?5%^^ is described by Schafhseutl in Siid-B^yern's Leth. geog,, (1863, p. 158),

apparently from cretaceous beds of Southern Bavaria.

v'
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eS9-43.

—

JiT. hamula, Mort.j Siouxensis, Hall and M., sithve^itricosa, M. and Hayd., rotundata

Gabbj and sulaustralis, d'Orb._, are noted by Meek from North America in Smith. Misc. Coll.

No. 177, 1864, p. 8.

44-46.

—

Ax, Yeatchn, sagittata^ and cor are described by Gabb from California, (Pal. Calif, i,

1864, p. 197 et seq.).

47.

—

Ax, Morio7ii, Conrad, from New Jersey, (Am. Journ. Conch., V, p. 44).

Eichwald (Leth. ross., xme livr., 1867, p. 576), suggests that Keyserling-'s Tectunmdus

Fetsclwrce may be a Neocomien species of Axin^Ba.

48-53.

—

Nucinella glahraia, Axincea suhplanata, levicula, altiusculaj suhauriculata, and cardioides

represent this sub-family in the cretaceous deposits of Southern India.

b. arciNjE,

Pictet and Campiche note the species belonging to the present sub-family under the genera

Isoarca and Area (vide Pal. Suisse, IV^^ ser., 3"^® part., pp. 423 and 429 et seq.) ; I shall, therefore,

take the first genus and then the second, in which it will be necessary to point out the different

generic and sub-generic forms, as distinguished by later researches, and as far as admissible from

existing materials,

54-58.

—

Isoarca alpi7ia, glohiilosa, Agassizi, eostata, ohesa,^ and supracretaeea.

59.

—

Isoarca gihha is the only species occurring in Southern India ; no species is known to re-

present the genus in America.

Area and allied genera (see Pictet and Camp., 1. cit., p. 468).

60.

—

Area marullensis, d^Orb., Baudoniana, Cott., episcopalis, Cott., Auhersonensis, P. and C.

Duhiesiensis, P. and C, and Dupiniana, d^Orb., are Barhatm,

61.

—

A. Jaccardi, P. and C, belongs to the sub-genus Acar,

62-63.

—

A. Essertensis and Humlertlna, Loriol, (Favre Res. geol. de la Savoie, &c., pi. C
figs. 16 and 17,) belong either to Area, or perhaps rather to the sub-genus Calliarea.

64-66.

—

A. sanctce-erucis, P. and C, Cartero7ii, d^Orb., eomjQla7iata, P. and C, (non A, com-

planata, Chem., 1784, non Cueul. eomplanaia, Sow., 1840),

67.

—

A. Raulini. Leymerie^s original figure would indicate a -i&^?'3<^?^?^, with fine radiating

striae and broadly incurved, somewhat flattened, beaks ; d^Orbigny^s figure, supposed to be the

same species, would seem rather to represent a Cucullcea-\\kQ shell, somewhat of the form of a

Trigonoarca or Nemodon. Either one or the other of these figures must surely be incorrect, or they

represent two distinct species.

68.

—

A. 'Neocomiensis, d^Orb., may belong to the section called Nemodon by Conrad.

69.

—

A. securisj Leym., is apparently one of the elongated forms of Scapharca, called by

Conrad Nemoarca.

70.

—

A. exsculpta, Koch, appears to be a Barhatia.

71-75.

—

A, Schusterij Rom., Bohinaldma, Cornueliana, and consohrina of d''Orbigny, and

ViUerse7isis, P. and C, are most probably TrigojioarccB.

76-83.

—

A. Moreana, d^Orb., GadrieliSj'Lejm.jt74mida,'Msiih.. ( ?=^Gahrielisj Leym.), ^crand

Astieriana of Matheron, Qresslyi and Salevensis, Loriol, Varusensis, d^Orb, The last is quite

insuflftciently characterized; the two first ones are probably true CiicidlcBCB, and the others Pictet and

Campiche suggest may all be varieties of A, Gahrielis ; the descriptions and figures puWished of them
are quite insufficient to enable an opinion to be formed as to the specific characters of these shells.

84.

—

A. ferruginea, (non A.ferruginea, Reeve, which is an Anomalocardia) , is either a Cucullcea,

or it belongs to the sub-genus GramwModon,

* r=: Isocardia Orhignyana, Leym. =: Area isocardiiformif!, Nyst.
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85-87.—^. Aptiemis and Fittoni, V. and C, and Austeni, d'Orb., would appear to belong
to Tfigonoarca,

SS.—A, eostellata, Sow., agrees in the character of the hinge with Grammatochn. Nyst
suggests that the species is identical with Sowerby's Cucullma carinata.

89.—J. Forbesij P. and C, is either a Cucull^ea or a Trigonoarca.

90.

—

A. gurgitis, P. and R., is apparently a true Area,

91-94.--J. Hugardiana, d^Orb., Triholeti, P. and C, Favrina, P. and R., and ^^cd^r^/^^^M,

Cott._, are Barhatim.

95.—^. carinata, Sow. This resembles an Jrc^^ in shape, but as the shell is unequivalve, it

more probably belongs to Grammatochn, or some of the sub-genera of Cucullcea. -

96-102.—J. CampicUana, P. and E., Cottaldina, di^Oih., nana, IjQjm., suhnana,V. 2in^^.,

Hehertiana, Cott., bipartita, P. and H., (non Upartita, Rom., 1836,) and valdeiids, P. and C,
appear to belong to Trigonoarca,

103.—^. glabra, Park., (fibrosa apud d'Orbigny), is a Cucull(Ba.

104.—^. (?^^5«, P. and R., (non A. obesa. Sow., 1833), probably a Trigonoarca.

105.—^. rotundata. Sow., (^=^. rotundita, Nyst; non Cncul. rotundata, Rom., 1836, et

1837=^. dulmanensis, Nyst), is a Barbatia,

106.—^. formosa. Sow., ^=^. ve^msta, Nyst), apparently a Trigonoarca.

107.—J^. elongata. Brown, (non 6^^^(?. elongata, Sow.), a Macrodon.

108-109.

—

A. pJioladiformis and elongatula, Nyst, 1848 (=^ Sarthacensis, d^Orb., 1850 —
elegans, d^Orb., 1844, non eadem auctorum) belong to Area.

110-111.

—

A. Galliennei and Vendinensis, d^Orb., are Barbatice,

112.

—

A. Albertina, d''Orb., apparently a Trigonoarca.

113.

—

A. Cenomanensis, d-'Orb. ; this would appear to be a true Cucullcea.

114.

—

A. Tailburgensis, d''Orb., is a Trigonoarca.

115.

—

'A. inscripta, d''Arch., a Barbatia.

116.

—

A. subacuta. Sow., apparently an Anomalocardia.

117.

—

A. echinata, d^Orb., is one of the forms intermediate between Barbatia and Area.

118.—^. Bubdinensis, d''Orb., strongly resembles in form Deshayes'' Cucullaria.

119.

—

A. serrata, d''Orb., a true Area,

120-125.

—

A. Gtierangeri, Moutoniana, Mailleana, Marceana, Fassyana, and Ligeriensis of

d^Orbigny all belong to Trigonoarca.

126.

—

A. Renauxiana, Math., is a true Area.

127-128.

—

A. Raspailli, d^Orb., Bequieniana, Math., are Barbatice of the type of Conrad^s

Cucullcearca ; they have the general form and the posterior flattening of the hinge line of Barbatia,

and the teeth do not appear to me to be more elongated than in large specimens of the recent

Bar. velata j I believe, therefore, that there is not sufficient ground for the constitution of a distinct

sub-genus.

129.

—

A. Biifrenoyi, Haime, a true Area.

130-134.

—

A. semisulcata, Math., Notieliana, Beaumontii, Matlieroniana of d''Orbigny, Bu-

mortieri, Haime, belong to Trigonoarca,

135.

—

A. affinis, Duj., very insufliciently figured; the species may belong to Area or Barbatia.

136-137.

—

A. nereis and expansa, Nyst, 1848, (alata. Math., 1842, subalata, d'Orb., 1850),

are probably Barbatice,

138-147.

—

A. ArcJiiaciana and sagittata, d^Orb., Icevis, Marticensis, and Galloprovincialis of

Matheron, Santonensis, d''Orb., Orbignyana,"^ Math., Royana 2i^d, cretacea, ^^Oxh., all appear to

belong to Trigonoarca.

* Nyst suggests that this species is probably tertiary, but does not give the authority for this supposition.

4p
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148-151.

—

A. cordaria, stqnacretacea, Merope, and Gravesii of d^Orbigny are merely known

by name.

152.

—

A. Olislponensis, Sharp e^ probably a Trigonoarca.

153-154.

—

A> inclinata, Uss.^ and A. Eeussicma, Nyst^ fa7tgulataj Rss.^ A. suhangulata,

d^Orb.)^ are true Arcm.

155.

—

A. isopleura, Rss., has an appearance of an Area, bat figure and description are

insufficient.

156.

—

A. Geiniiziij Uss.^ is a Barhatia^ (Favre^ Moll, foss, de Lemberg_, 1869^ p. 125).

157.

—

A. ftircifera, Miinst.^ apparently an Area,

158-162.

—

A. propinqua, striatula, bicarinata, of Reuss^ tenuistriata (Favre, Moll. foss. de

Lemberg, 1869^ p. 124^) and radiata of Miinster belong to Barhatia.

163.

—

A. arcacea, Rss.^ a very small, but typical Trigonoarca.

164.

—

A, Gosaviensis, (Ciicullma) , Zittel_, is a very elongated Trigonoarca.

165-166.-

—

A. ScJuvahenatd, incequide^itata, and Lommelii, Zittel^ are Barhatim,

167-168.

—

A. trigomday Zittel^ and most likely also striatissima, Hag.^ belong to Area.

169.

—

A. trapezoidea, Gein., is an Anomalocardia.

170-171.

—

A. undidata and pygmoea^ Rss._, may be peculiar forms of Trigonoarca, or perhaps

of Scapharca.

172-173.

—

A. bifida and dicfyopJiora, Rss., resemble Area in external form.

174.

—

A. curta, Nyst^ 1848 /^= A. Beussi, d^Orb.j 1850 = tnmcata, Rss., non Sow.), pos-

sibly a Grammatodon.

175.

—

A. Octavia, d^Orb.^ an Anomalocardia.

176-179.

—

A. (Oucidlma) Austriaca and bifasciata, Zittel, A. carinifera, SLndi globtdosa, Giimbel,

(Bay. Alp., 1861, p. 570, non A. globidosa, Desh., 1824).

180-181.—^. LeopoUensis and Galiciana, Alth, (Favre, M. foss. de Lembg., 1869, pp. 126 and

127,) belong to Trigonoarca.

182.

—

A. gra7iulato-radiata, Mth, {¥2iYYQ,'K. ^o^s. de Lembg., 1869, p. 128,) apparently an

Area.

183-189.

—

A. rhombea, Nilss., (non idem Born, ? = glabra. Sow.), subglabra, d'Orb., (glabra

apud Goldfuss, pi. 124, fig. 1 c, sed non glabra apud Rss. = glabra, Park, et Sow. = Cue.

carinata, Sow.), ovalis, Nilss., coneentrica oi Romer, exaltata, Nilss., Chimiensis, Giimb., and

crassitesta, Zitt., are species of Trigonoarca.

190-191.

—

A. tricarinata, Gein., cmieata, Rom._, are quite uncertain.

192.

—

A. decussata, Sow., is a Ciicullma.

193-194.

—

A. (Cueul.) Goldfussi and texta of Romer apud Miiller are considered by the latter

author to be the same as two forms from the Aachen cretaceous deposits, which probably do not differ

from d'Orbigny^s subglabra, this being closely allied to our Indian Trigonoarca Gamana.
195-196.

—

A. orbicidaris and Boemeri, Gein., are uncertain; they probably both belong to

CueuUma; the former Reuss states to be the same as his Axiyicea insetdpta, which is not improbable.

197.—^. securi/ormis,^ Kner., (Denksch. Akad., Wien, iii, p. 314, and Favre, M. foss. de

Lemberg, 1869, p. 129), an Area-like shell, but as the ventral margin does not show a tendency

to insinuation, it may rather be an elongated Cucullaa.

198-201.

—

Area cequilateralis
,

(non Cue. mqudateralis, Meek), caudata, exornata, and Omalii,

Briart et Cornet, (Foss. de la meule de Braiquegnies, p. 57 et seq., Mem. Cour. Acad. Belgique,

xxxiv, 1870^) partially belong to Cueullcea, partially to Trigonoarca.

202.—J[. Aquisgranensis, Miiller, (Suppl. zur Monog. Pet. Aachener Kreidef., 1859, p. 10,) is

either a Barbatia or an Area.

* Non Area securiformis apud Nyst, which is a Dolahra.
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203.

—

A. Kaltenhachi, Miill. (ihid., p. 29,) apparently a Barbatia.

204.—J. sinuosa, Gueranger, (Album paL de la Sarthe, 1867, pi. xxi, fig. 7,) is most pro-

bably a Barbatia
J but the figure is very indistinct.

205-206.—^ tegulata and plana, Gueranger, (ibid,, pi, xxi, figs. 14 and 16J both belong to

Barbatia, and the same would appear to be the case with the next species.

207.

—

A. alb(B-cret(2, Tate, (Quart. Journ. Geol. Soc, Lond., xxi, p. 40).

208-210.

—

A. sablieri, bicarinata, (non bicarinata, Reuss), and dilatata (non C. dilatata,

d'Orb.), are described by Coquand in his Mon. de Y etage Aptien, 1866, pp, 137 et seq. All

three externally resemble Trigonoarca.

211.

—

A. Cymodoce, Coquand, (ibid., p, 140,) is a true Area,

212-218.

—

Cucull(Ea i^i^c/^^ri^,-^ d'Orb., sp., C. signata,'^QVi\\\., C. vogitlica, Wich.^., Fischeriana,

Nyst, 1848, (elegans, Fischer — C. subelegans, d'Orb., 1850), C. compressiuscula, Eouill., C. Schou-

rowshii, RouilL, and angularis, Eichw., are described by Eichwald from cretaceous beds of Euro-

pean and Asiatic Russia (Leth. ross., xme livr., 1867, pp. 559 et seq.). Besides these the author

quotes several other previously enumerated species and identifies with them some others which
Trautschold, d'Orbigny, and others have described from Jurassic beds. Whether Eichwald's
determination of the geological horizons is more correct than that of other authors who have

investigated the same subject is, I believe, still an undecided question.

219-225.'

—

Area Belettrei, Tevestliensis, Favrei, (non Favrina, P. and R.), hiempsalis, parallela

(non Cucullaa parallela, Con.), Trigeri, and Refanensis are described by Coquand from Algiers

(Const., 1862, pp. 211 et seq.). Of none of the species have the hinge-teeth been examined; the

first five have quite the general form of Trigonoarca, the sixth most likely belongs to the same

genus, but the seventh is altogether doubtful,

226-227.

—

A. Uzambaitiensis et Natalensis, Baily, (Quart. Journ. Geol. Soc, Lond., xi,

pp. 460,) are from South Africa. The second is a CucullcBa ; the first either belongs to the same

genus or to Trigonoarca.

228.— Cuciillcjea cancellata (non Cue. eadem, Phill., or RouillierJ was described from South

Africa by Krauss from supposed cretaceous rocks (Nov. act. Ac. Leop,-Car., xiv, pt ii^, p. 452). The

specimen is imperfect, but. appears to represent a peculiar type of CuciUlaa. It is not an Area, and

it remains yet to be seen whether it is a Cucullcea, and therefore Tate^s suggestion of changing the

specific name to ^^ Kraussi" is altogether premature (vide Quart. Journ. Geol. Soc, Lond., 1867,

xxiii, p. 161).

As the geological horizons in the secondary deposits of South Africa do not appear to me sufii-

ciently settled as yet, I may here at least quote the two other species of arcing described from

those regions ; Cue. (MaerodonJ Atherstonei, Sharpe, and Area (t Cucull.J Jonesi, Tate, (ibidem,

p. 161).

229-232.—From South America A. subrostellata, brevis, Tocaymensis, d''Orb., and perobliqiia,

Buch, are on record. The first species may be a Barbatia, the second is probably a Cucull(ta, the

third an Area, and the fourth would rather appear to be a Trigonia, than any of the genera of ARCinjs.

233.—In Paleon. Am. Merid., p. 89, d^Orbigny describes a Cucullaa dilatata, but in the

Prodrome he quotes it as identical with the European Gabrielis. The former is, however, to all

appearance a more inequilateral and less high shell, than the European type of the latter species.

234-235.

—

A. Sillimaniana and Cue. dubia, Lea, (Trans. Am. Phil. Soc, vii, p. 259, pi. x,

figs. 16-17), are stated to be from cretaceous rocks in Cuba; they are casts, perfectly insufficient for

specific determination.

2^Q-%^Q.'—Ctbeull^a ? (Bquilateralis, Meek, anirosa, Mort., exigiia, M. and Hayd., (Trigono-

arca) Maconensis, Conr., C. Nebrascensis, Owen, Skumardi, M. and H., terminalis, Con., tippana,

Con., transversalis, Gabb, (non A. transversalis, Nyst, 1848), ungula, Tuomey, and vulgaris,

^ Non A. Fischeriana, Nyst 1848.
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Mort, are recorded from North America by Meek (Smith. Misc. Coll., No. 177, 1864, p. 8).

Which of these species belong to Trigonoarca (and I suppose most of them) remains yet to be

ascertained.

247-257.

—

Area altirostra, Gabb, Proutiana, Shum,, quindecemradiata, Gabb, Saffordi, Gabb,

suielongata, Con., (non A. suhelongata, Nyst, 1848), sulcatina, Evans and Shiim., uniopsis, Con.^

Vancouverensis, Meek, (CibotaJ lineata, Con., (non A. lineata, Goldf.), (Cih.) , muUiradiata, Gabb,

and (Cih.) rostellata^ Mort., (Meek, ibidem). In this list the distinction between Barhatia and

Area does not appear to have been carried out.

258-259.

—

A. Alahamensis, d^Orb., (Prod., ii, 245), A. En/alensis, Gabb, (Journ. Ac. Ph., 2nd

ser., iv, 398; see also Nemodon, p. 336).

260.

—

Nemoarca cretacea, Con., (see p. 339).

261.

—

Nemodon jEufalensiSj Conrad, (see p. 336).

262-268.—^rc?« Breiveriana, gravida, decurtata, and Hornii, Barhatia Morsel, CuculUa Ma-
thewsonii, and truncata, (non A. truncata, Sow., 1833, non A. truncata, Ess., 1843 = A. curta,

Nyst, 1848,) are described from California by Gabb in Pal. Calif, i, pp. 193 et seq. > besides these

two others already mentioned.

%^^,—CiicuUaia inermis, Gabb, (Pal. Calif., ii, p. 271,) is from Mexico.

^1^-%1Z.—Latiarca transversa, Rog-., Z. ononcheila, Eog., L. gigantea. Con., and
Anomalocardia devincta are noticed by Conrad from his lower eocene (? cretaceous) beds (Smith.
Misc. Coll., No. 200, 1866, p. 4; see also p. 338).

274.

—

Trigonoarca passa. Con., (Am. Journ. Conch., V, p. 43).

2Th,—Trig. otmeiformis. Con., (ibid., V, p. 98).

Eomer notes (Kreidebild. von Texas, p. 53,) two not specifically determined forms o^ Area
and two of CucuUma from the cretaceous beds of Texas,

Conrad described in Lynches Exped. the following four species from Palestine, which
Fraas (Wiirtemb. Nat. Jahresh., xxiii, p. 233,) partially identifies with known species :—

^1^'11%.—A. parallela. Con., f=seeuris, Leym.) ; A. lintea. Con., C=cenomaniensis, d'Orb.)
;

A. suh-rotundata and faUformis, Con. Farther, Fraas says that Conrad^s supposed Jurassic
A. hrevifrons is remarkably similar to A, Passyana, d^Orb. A great many other supposed
Jurassic species Fraas rejects altogether, the species having been based upon worthless casts which
cannot be again recognised, and there also seems, he says, very little proof existing in favor of
the Jurassic age of those species. It is always difficult to determine species satisfactorily from
cast specimens, but especially in eases of such thick shells, as the abcin.^ usually possess, the
determination of species based upon casts becomes an impossibility.

The following species of the sub-family arcinm^ have been found in our South Indian
cretaceous deposits :

280-293.~a^cw//^« (Bquata; Macrodon (? Grammatodon) Japeticum,Macf, (? GTamm.)dispanle;
Trigo7ioarca Telugensis, ahrupta, Trichinopolitensis, Gamana, BraJimifiica 2.^^ Galdrhia ; Scapharca
Fonticeriana, ? 8capJi. Clellandi ; Barhatia decora, B. diatreta j Area filistriata. They are repre-
sented almost equally in all the three sub-divisions of the cretaceous deposits.

At the end of their review of cretaceous species of Area, Pictet and Campiche, (loc. cit.^

p. 483,) give a list of names which, they say, should be excluded from the genus '' Area,'' as
referring to perfectly unknown species. These names are to a great extent merely the altered appel-
lations of various species noted in the preceding list; they were introduced by Nyst, but it would
have been much better if Nyst had reserved his corrections for a little time, and had studied
the various generic forms of arcing, instead of adhering to Linnets genus ''Area'' and
simply cataloguing the synonyms of the species described. In his desire to preserve the unity
of Linnets genus he even goes so far as to regard Pleurop/iorus of King as identical with Area I

* Excepting Isoarca gibha already noticed.
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NUCINELLA, Wood, 1850, (see p. 334).

1. NuciNELLA GLABEATA, StoUczka, PI. XVII, Eig. 21, and PL XLIX, Pigs. 7-8.

N, testa minima, oblique ovata, tiimldula, glabra et polita, ad marginem infe-

rlorem rotundata, postice sub-truncata, umbonibus prominulis, obtusis, te^^mi-

nationibus marginis cardinalis vix conspicuis, Cardo dentibus circiter Q'T,parvis,

in serie non interrupta et leviter curvata dispositis, instructus, dente laterali antico

crasso, remoto, in valva dextra simplici, in v. sinistra diiplici.

Height of shell (see PL XLIX, Fig. 7,) about equal to its length.

Thickness of shell equal to half the length.

This is the first cretaceous species of Nucinella on record. It is closely allied

to the tertiary iV. ovalis, and only distinguished by a slightly narrower ovate form
and posteriorly less prominent hinge margin. The lateral tooth is in both valves

very distinct and remote from the cardinals, as in the eocene miliaris ; it is single

in the right and double in the left valve ; the cardinal teeth are about seven in

number, small and tuberculiform.

Locality.—Moraviatoor, in dark earthy limestone ; apparently rare.

Formation,—Ootatoor group.

AXINiEA, Poli, 1791, (see p. 334).

1. AxiN^A SUEPLANATA, StoUczka, PI. XVII, Pigs. 28-30, and PI. XLIX, Pig. 10.

Ax. testa latiuscule ovata, fere cequilaterali, antice uniforme convexa, postice

ad medium sub-angulata,^ vix longiore, umbonibus acutis, tumescentibus instructa,

ad margines compressiuscula, sub-lcevigata, sulcis incrementi nonnullis profundis prope
marginem distinctioribus et striis radiantibus sub-obsoletis tecta ; area ligamentali

parva, angulatim striata, valde declivi ; cardo dentibus 9-11 in utroque latere

descendentibus et in medio nonnullis minoribus obllquis instructus ; margine
interno crasse denticulato.

Height of shell : its length ... ... ... Q-QO - 0'96

Thickness „ : „ ... ... ... O'So - 040

The form of this species slightly varies, sometimes it is nearly orbicular

and strongly compressed (fig. 29), or it is somewhat more elongated and inflated

(fig. 28), but the valves are always conspicuously flattened towards the margins,

while the beaks are tumescent and prominent; the surface is in well preserved

specimens almost smooth, but when slightly worn off, faint, radiating, and concen-

tric striae appear ; besides this there are near the periphery generally a few deeper

sulci to be observed. The ligamental area is small and very rapidly descending

;

the hinge-teeth numerous ; the inner margin strongly denticulated, except close

to the hinge-teeth; the upper half of the posterior margin is sub-truncated in

* Figs. 28 and 30 should he posteriorly near the middle slightly suhangular, the margin ahove the angle being

rather straight, that below it convex.

4 Q
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all specimens, and should have been better indicated in fig. 30, for whicli see the

corrected fig. 9 on pi. xlix.

Localities.—Shillagoody and Olapaudy, in conglomeratic sandstone.

Formation,—Arrialoor group.

2. AxiN^A LEYicuLA, StoUczM, PI. XLIX, Eigs. 5-6.

Ax. testa siib-orbiculata, cequilaterali, crassiuscula^ umhonihus parvis, tumidis,

valde approximatis et area Ugamentali brevi instructa, postice ad medium vix sub-

angulata ; valvis convexis, sub-levigatis, striis minutissimis et confertissimis concen-

tricis et nonnuUis sulcis incrementi profundioribus, prope peripheriam sitis, prceditis,

superficie paulo erosa striis sen lineis impressis, angustis^ radiantibus notata ;

margine interno denticulato.

Height of shell about equal to its length.

Thickness of shell : its length . .

,

. ,

.

... ... 0'66

This species differs from A. subplanata by its considerably more rounded form

and the greater convexity of the valyes. In the perfect shell the surface is quite

smooth, but when slightly worn off the usual radiating lines appear. The liga-

mental area is very small and very oblique, so that the beaks come very close

to each other.

Localities.—ATTidloov^ in soft whitish sandstone ; Fondicherry, in a greenish

grey compact sandstone ; rare.

Formation.—AixidlooT group.

3. AxiNJEA ALTiuscuLA, Stoliczlca, PL XLIX, Eig. 9.

Ax. testa sub-rotundata, fere cequilaterali, paululum obliqua, altiore quam
longa ^ valva sinistra moderate convexa, crassa^ sub-lcevigata, sulcis incrementi

precipue prope peripheriam distinctis, paulo irregulariter continuis, prcedita ; area

Ugamentali latiuscula^ valde declivi ; dentibus cardinis crassis, 9 in utroque latere,

elongatis, mediis multo minoribus ; margine interno denticulate

.

Height of left valve : its length ... ... ... ... 1-08

Thickness „ : „ ... ... ... ... 0*20

The somewhat greater height in proportion to length; the greater convexity

of the valves and solid structure readily distinguish this species from, subplanata,

and the first difference also holds good in a comparison with Ax. levicula. It is

closely allied to Zittel's Ax. norica from the Gosau, but less convex, apparently a

little more oblique, and without the distinct and coarse radiating striation which
characterizes the European species.

Localities.—Ooi^aoil and Ninnyoor, in a pinkish limestone (evidently coral-,

reef-limestone).

Foi^mation,—Arrialoor group.
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4, AxiN^A SUBAURICULATA, Forbes, PL XVII, Pigs. 31-32e

1846. Pectunculus suhauriculatus, Forb., Trans. Geol. Soc, Lond., vii, p. 150, pi. xvii, fig. 13 \—idem auctorum.

Ax. testa sub-rotundata^ cdquilaterali^ paululum obliqua^ crassa, postice ad mar-

ginem sub'trtmcata, infra medium sub-angulata, tumida, radiatim costulata^ costulis

confertis ; areaparva^ valde declivi ; cardine dentibus elongatis, 9-10 in utroque latere,

et circiter decern intermediis, minoribus, instructo ; margine interno denticulato.

Height of shell : its length ... ... ... ... 1-04

Thickness „ : „ ... ... ... ... 0-68

Distinguished from the next species by its rounder shape, smaller and more

precipitous area, and closer radiating ribbing.

Locality

>

—Kunnanore, in grey sandstone.

Formation,—Arrialoor group.

5. AxiN^A CAEDioiDES, d'OrUgny, PL XVII, Pig. 33, PL L, Pig. 8.

1847. Area cardioides, d'Orb., Yoy. Astrolabe, Paleont., pi. iv, figs. 35-36 ;

—

eadem auctorum.

Ax, testa sub-rotundata, paulo longiore quam alta, tumida^ sub-cequilaterali^

obliqua, postice pUis minusve distincter producta et sub4rtmcata, radiatim costulata,

costulis in declivitate antica et postica fere obsoletis, in medio sulcis aut cequidistan-

tibus aut angustioribus separatis, nonnunquam sub-granosis, ornata ; umbonibus pro-

minentibus, incurvis; area ligamentali magna, moderate declivi; cardine crasse et

pUciforme multidentato.

Height of shell : its length ... ... ... 0-86 - 0"90

Thickness „ : „ ... ... ... 076 - 0'78

There are slight variations to be observed in the form and ornamentation of

this species. D'Orbigny figured a comparatively very inequilateral and oblique

specimen from Pondicherry ; we have exactly similar specimens from Ootatoor and

Odium, (see pi. 1, fig. 8). Another specimen from the same locality and one from

Serdamungalum out of a conglomeratic calcareous rock are somewhat less produced

posteriorly, and the radiating ribs are a little more distant from each other, than

is generally seen in Ootatoor specimens, but there is no appreciable specific dis-

tinction between the two forms. Although the shell is somewhat oblique, the dis-

tribution of the hinge-teeth clearly shows that it belongs to Axincea,

Localities,—Pondicherry, Ootatoor, Odium, and south-east of Serdamungalum.

Formations.—Ootatoor and Trichinopoly groups.

ISOARCA, Milnster, 1842, (see p. 338).

1. IsoAECA GiBBA, StoUczha, PL VIII, Pig. 3, and PL XVII, Pig. 36.

I. testa trapezoidali, valde gibbosa, tenui, sub-incequilaterali, antice rotundata,

postice paulo producta, oblique convexe truncata; umbonibus valde incurvis, approxi-

matis ; superficie minute reticulata vet decussata, striis filiformibus, concentricis

,
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confe7'Ussimis et alteris minutioribus radiantibus ornata ; area cardinali leviter

curvata, mulUdentata,

Only the two figured specimens have been found of this species; the one

(on pi. 8) is large, somewhat irregularly gibbose, and has portions of the shell pre-

served; the other is a smaller, but complete cast of the left valve. The fine

reticulated surface of the shell is very peculiar and mostly characteristic of this

genus, as already noticed.

Localities.—East of Parally, in a brownish earthy limestone ; north of Odium,

in a similar but still more earthy rock.

Formation.—Ootatoor group.

CUCULLiEA, Lamarch, 1801, (see p. 337).

1. (?) CucuLL^A iEQUATA, StoHczJca, PL XVII, Pig. 34.

C testa rotundate sub-tetragona^ moderate convexa, cequilaterali, sub-lcevigata,

antice ac postice minute radiatim striata, solidula ; cardo in utroque latere dentibus

tribus sub-parallelis, paulo irregularibus, instructus.

The only valve yet found has been figured ; the beak and the ligamental area

are imperfect, and they must have been very small. The hinge shows about three

sub-horizontal ribs on either side, becoming somewhat irregularly connected near

the middle, but, on the whole, resembling those of recent and fossil species of

CuGullcea; however, as the ligamental area is not preserved, I do not regard

the generic determination as suflS.ciently certain, for the shell may represent a new
generic type. It is to be hoped that the discovery of better specimens will clear

up these doubtful points. The form of the shell is so characteristic that it could

not easily be mistaken for any other genus, excepting Axincea.

Locality.—Ninnyoor, in a yellowish sandy limestone.

formation.—Arrialoor group.

MACRODON, Lycett, 1845, (see p. 336).

V
1. Macrodon ( ? Grammatodon ) Japeticum, i^orfi^s, PI. XVIII, Pigs. 6-11.

1846. Area jajpetica, Forbes, Trans. Geol. Soc, Lond., vii, p. 148, pi. xvi, fig. 2-mc^em auctorum (11011=
A. disparilis, d'Orb.).

Mac. testa elongata, pertumida, crassissima, obliqua, antice hremore et sub-rotun-
data, postice producta, oblique truncata, regione ab apice ad terminationem postero-
inferiorem extensa sub-angulata seu obtuse carinata ; superficie striis crispiculatis et
sulcis incrementi tenuioribus et fortioribus tecta, medio radiatim costata : costis
in mlva dextra conspicuiter distantioribus interdumque minoribus alternantibm, in
valva sinistra magis approximatis ; omninis in terminatione antica et postice sub-
obsoletis; declivitate postica minute striata, sub-excavata, ad medium costula tenui
ab umbone postice extensa, prope peripheriam obsoleta, divisa, striis in speciminibus
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adultis nonmmquam etiam obsoletis ; area ligamentali latissima, angulatim mtdti-

sulcata ; mnhonibus distantibus, incurvis, sub-sulcatis, Cardo in utroqiie latere plicis

3-4 elongatis^ supra et infra denticulatis, instructus, anticis primo paulo ctirvatis,

deinde fere liorizontaliter extensis^ posticis parallelis ; dentibus medianis paucis,

parvis, obliqtds, irregularibus ; impressione musculari postica in lamina erecta^

elongata, sita ; margine interna indistincter plicose denticulato.

Average height of shell : its length ... ... ... about 0'73

Thickness „ : „ ... ... ... „ 070

Length of largest specimen ... ... ... ... 80 m. m.

The elongated oblique form and great convexity of the valves with the very-

wide ligamental area are particularly characteristic of this species. The two valves

are only slightly unequal, but the difference in the ornamentation is generally

very apparent. On the left valve the radiating ribs are distant, generally separated

by interspaces wider than the thickness of the ribs and sometimes marked with

intervening thinner ribs ; on the right valve the ribs are all about equally strong,

but they are placed much closer together. On the posterior declivity there only

exists a fine radiating striation, and even this becomes partially obsolete in large

specimens. The hinge is peculiar and slightly different from that of typical

Macrodon^ but, as already noticed, (p. 336), I am not certain whether Meek's name

Grammatodon is sub-generically applicable to these forms. The hinge-teeth in

Macrodon are anteriorly very short, posteriorly very elongated. In the present

species the teeth, or rather hinge-ribs, are sub-equal on the two sides, the anterior

are first oblique, then bent outward, and prolonged almost horizontally, or slightly

sloping downwards, the posterior hinge-ribs are parallel throughout, and very nearly

quite straight, as in Cucullcea ; in the middle there are a few short somewhat irre-

gular teeth ; all the teeth and hinge-ribs are finely denticulated above and below.

The posterior muscular impression is situated on a raised, elongated plate.

Localities.—Karapaudy, Arrialoor, Gomarapolliam, Ootacoil, &c., in whitish

sandstone ; very common.

Formation,—Arrialoor group.

^ 2. Macrodon (? Geammatodon) disparile, d'Orbigny, PI. XX, Fio^s. 6-7.

1847. Area dis;parilis, d'Orb., Voj. Astrolabe, Paleont., pi v, figs. 37-38.

Mac. testa elongate sub-quadrangulari, valde i?iflata, antice sub-rotun data,
postice oblique truncaia, ab umbonibus ad terminationem postero-inferiorem obtuse
angulata aut sub-carinata ; umbonibus latis, prominentibus, incurvis, medio obsolete
uni-sulcatis ; superficie radiatim costata et striis decussantibus confertissimis, preci-
pue in speciminibus junioribus distinctis, tecta, costis in valva sinistra paulo distantio-

ribus quam in valva dextra ; declivitate postica lata, paulo concaviuscula et radiatim
confertim striata ; area ligamentali lata, angulatim crasse lamellose striata, Cardo
plicis dentiformibus 3-4 anticis, angulatim externe recurvatis et prolongatis, mediis
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4-5 obliquis et 5 posticis elongatis fere liorizontalibus et parallelis instructus^ omninis

in lateribus siiperioribus ac inferioribus minute striolatis ; margine interna antero-

ventrali pUcatim dentato.

Height of shell : its length ... ... ... ... 0'83

Thickness „ : „ ... ,.. ... ... 0*79

This species diflPers by its greater height in proportion to its length, by the

narrower area and more strongly bent anterior hinge-teeth, from Mac. japeticum ;

it is to all appearance the species which has been figured by d'Orbigny under the

name of Area disparilis, which can appropriately be retained for it. The diflPerence

in the ribbing of the two valves is similar to that noticed in the previous species,

but the ribs themselves are not so strong as in that species.

Locality,—Near Alundanapooram, in a light coloured calcareous sandstone.

'Formation,—Trichinopoly group.

TEIGONOARCA, Conrad, 1867, (see p. 337).

1. Teigonoarca telugensis, StoliczJca, PL XIX, Eig. 1.

Trig, testa siih-quadrangtilari, moderate inflata, postice ah umbone valde cari"

nata et ad marginem sub-oblique truncata ; umbone valvce sinistrce obtusiusculo, sul-

cato, breviter incurvo ; superficie costidis radiantibus, striis tenuioribus concentricis

decussatis, in declivitate postica sub-obsoletis, in antica sub-spinulosis ornata ; area

angustissima, angulatim bist?'iata; cardo dentibus pluribus divaricatis, ea^terioiHbus

paulo longioribus, instructus.

Height of shell nearly equal to its length.

Thickness „ : its length ... ... ... ... Q-ys

Only a single valve of this rare species has as yet been found, but it is charac-

teristically different from any other cretaceous species. It is not much inflated,

posteriorly strongly carinated, very broadly truncate, and possesses a very narrow

ligamental area. The fine concentric striae form on the radiating ribs little

tubercles, which are almost spinulose on the anterior side of the shell. The hinge-

teeth are the same as in other species of Trigonoarca.

Locality,—North of Alundanapooram, in a brownish highly calcareous sand-

stone.

Formation,—Trichinopoly group,

2. Trigonoauca abeupta, Forbes, PL XIX, Eigs. 4-5.

1846. Area ahrtipta, Forbes, Trans. Geol. Soc., Lond., vii, p. 149, pi. xiv, fig. 2 \~eadem auctorum.

Trig, testa magna, sub-trigonata, sub-cequilaterali, antice valde producta, ad
marginem sub-rotundata, postice acute carinata, deinde abrupte declivi et oblique

sub'truncata, umbonibus latis, prominentibus, incitrvis ; superficie striis, costuliformi^

bus^ radiantibus, alteris parum tenuioribus concentricis decussatis, notata ; margine
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interno levi ; dentihus cardinalibus anticis multo longioribus magisque numerosis quam
posticis.

Height of shell : its greatest length 0-

Thickness „ : „ „ ... .,, __ q.^^

Length of the largest specimen ... ... ... _ ^
. -[4Q ^^ j^^

The sub-sequilateral obliquely trigonal shape of the shell with its posterior
very prominent ridge, from which it rapidly slopes down, is a most distinctiye

character of this species. The area is always very broad and angularly sulcated,

but its length varies, being anteriorly more or less produced; posteriorly it is

always shorter. The hinge-teeth are more elongated anteriorly than posteriorly,

and in the middle they often are very small and irregular. The surface of the
shell is radiately and concentrically striated, the radiating stride are the stronger,

and the concentric ones are usually intersected at moderate distances by some-
what deeper furrows. In very large specimens the striation often entirely dis-

appears.

Locality.—Near Serdamungalum, in a brownish limestone or whitish sand-

stone; not common. Forbes quotes the species from Verdachellum.

Formation,—Trichinopoly group.

3. Teigonoaeca Thichinopolitensis, Forbes, PL XVIII, Figs. 12 and 14,

PL XIX, Pigs. 2, 3, PL XX, Pigs. 2, 8, 9, 10.

1846. Area Trichinopolitensis, Forb., Trans. Geol. Soc, Lond., vii, p. 150, pi. xv, fig. 16 \—eadem anctorum.

Trig, testa elongate quadrangulari seu trapezoidali, obliqua, moderate tumida,

solidula, antice ad marginem rotundata, postice ab umbonibus valde carinata, ter-

minatione inferiori producta, ad marginem oblique truncata, striis radiantibus et

alteris decussantibus minutis, confertissimis, tecta ; area ligamentali moderate lata,

profunda, angulatim crasse sulcata ; cardo dentibus 5 anterio?Hbus, et 5-6 posteriori-

bus instructus, primis interdum fere parallelis, alteris distinctius obliquis, medianis

parvuliSy numerosis ; margine interno levigato.

Height of shell : its length ... ... ,,. 0*67 - 0'82

Thickness „ : „ ... ... ... 0*54 - 0-65

This is, as regards form, a very variable shell, some specimens being almost

quadrangular and others nearly trapezoidal, but they are posteriorly always strongly

ridged, considerably more produced than anteriorly, and at the margin very

obliquely truncate. The striation is peculia^r and always traceable, except on the

posterior declivity, where the strise often become obsolete. The area is always

of moderate width, never as wide as in T, abrupta, and not so narrow as in Tr,

Telugensis. The hinge-teeth also differ from both species ; the anterior are some-

what bent outward and become almost horizontal and parallel among each other,

approaching in position those of the two species noted as Macrodon (? Gramma-
todonj, but the posterior teeth are regularly oblique, as in typical Trigonoarca,

Localities,—Anapaudy, Garudamungalum, Serdamungalum, Alundanapooram

;

mostly in calcareous sandstone.

Formation.—Trichinopoly group.
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4. Trigonoaeca Gamana, Forbes, PL XX^ Eigs. 4-5, and PL L, Eig. 7»

1846. Area Gamana, Forb., Trans. Geol. Soc, Lond., vii, p. 148, pi. xvi, fig. 3

—

eadem auctorum.

1847. Ar, similis, d'Orb., Yoy. Astrolabe, pi. iv, figs. 33-34.

Trig, testa oblique trapezoidea, inflata, crassa, sub-incequivalvi, antice sensim

angmte sub-rotundata, postice valde carinata et producta, declivitate postica abrupta^

ad marginem oblique tmncata ; superficie concentrice minute striata, striis confertis,

sulcis profundioribus intersectis, parte postica scepe costulis radiantibus nonnullis sub-

obsoletis notata ; area ligamentali lata, crasse lamellose furcata ; cardine dentibus

longloribus, obliquis, 5-6 in utroque latere, in margins cardinali recto 20-26, ad

medium multo brevioribus, instructo ; impressione musculari postica in lamina modice

elevata sita.

Height of shell : its length ... ... ... 076 - 0-80

Thickness „ : „ ... ... ... 070 - 072

This species appears closely allied to Trig, Trichinopolitensis, differing from

it by a more solid structure of the shell, which also is more inflated ; it possesses a

wider ligamental area, and has the anterior part conspicuously narrowed; the

radiating striae are either very faint or more often quite obsolete. Of European

species Zittel's Trigon. crassitesta is closely allied, but apparently shorter and

higher.

Localities,—Poodoor, Odium, Monglepaudy, &c., mostly in a brownish calca-

reous sandstone ; not uncommon.

Formation,—Ootatoor group.

5. TiiiGONOARCA BuAHMiNiCA, Forbcs, PL XVIII, Eig. 13, and PL XX,
'

Figs. 1 and 3.

1846. Area hrahminica, Forbes, Trans. Geol. Soc, Lond., vii, p. 149, pi. xvi, fig. 1

—

eadem auctorum.

1847. Area Fontanieri, d'Orb., Voy. Astrolabe, Paleont., pi. v, figs. 34-35.

Trig, testa sub-quadrangulari, inflata, antice leviter rotundata, postice plus
minusve producta atque oblique truncata, area in speciminibtts junioribus sub-angusta,

in adultis latissima ; superficie striis concentricis crassiusculis, filiformibus, confer-

tissimis et alteris radiantibus minutissimis, medio fere omnino obsoletis, induta.

Height of shell : its length ,.. ... ... 074-0*80
Thickness „ : „ ,.. ... ... 0*68 - 0'90

The peculiar character of this species consists in the regularity of the con-
centric filiform and very close striation, being quite distinct from that of any other
of the Indian species. There are also some very fine radiating striae to be noticed
on the anterior and posterior side of the shell, but in the middle they become quite
obsolete oi! the ribs, and can hardly be traced in the furrows between them. The
form of the shell is very variable. Young specimens are moderately inflated,

sub-quadrangular, anteriorly rather strongly compressed, and the lunula is com-
paratively narrow. In advanced age the shell rarely increases proportionately in
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length, but it always does so in its thickness, the ligamental area becoming very

broad and rather closely angularly sulcated. In this stage some of the specimens,

as, for instance, the one represented in fig. 3 of pi. xx, are so remarkably like the

European Trig, Matheroniana, d'Orb., that I do not think their identity by any
means improbable, but unfortunately I have no typical specimens for comparison.
The hinge-teeth of Brahminica are also very similar to those of Matheroniana,
There are four or five oblique teeth on either side below the angle ; the median
hinge-teeth become very small towards the middle, sometimes they are nearly obso-

lete, the hinge-line itself being thin, and in this respect strongly differs from that of

Trig, Gamana,

Localities,—NeiglihouTkoodL of Karapaudy, Arrialoor, Mulloor, Comarapol-
liam, &c., mostly in a coarse sandstone ; not very common.

Formation,—Avvi^Xoov group, of which the species appears to be equally
characteristic, as is Trichinopolitensis of the Trichinopoly and Gamana of the
Ootatoor group.

6. Trigonoarca Galdrina, d'Orbigny, PL XVIII, Eigs. 2—5.

1847. Area Galdrina, d'Orb., Voy. Astrolabe, Paleont., pi. v, figs. ^2-^^—eadem auctorum.

Trig, elongate trapezoidali, incequilaterali, moderate inflata, antice suh-rotundata,

postice carinata et valde producta, oblique truncata ; area mediocri, angulatim
striatO'Sulcata ; superficie concentrice filiforme striata; declivitate postica prope
medium latisulcata et striis radiantihus nonnullis, supra circiter 8, infra ad carinam
4-5, tecta ; cardo dentibus numerosis sicut in speciebus typicis instructus.

Height of shell : its length ... ... ,,, ,., 0*55

Thickness „ : „ ... .., ^^^ 0-48

A markedly elongated form, slightly inequivalve, the left valve being a little

larger. The striae on the surface often become almost quite obsolete, in which
state the shell shows a great similarity to Trig, Gamana, being distinguished from
it merely by the more elongated form and comparatively less narrowed anterior

side. The posterior radiating ribs near the carina are very characteristic.

Locality,—East of Serdamungalum and near Stripermatur, in a soft whitish

sandstone.

Formation,—Arrialoor group.

ANOMALOCARDIA, Klein, [SCAPHAECA, Gray, 1847] (seep. 339).

1. Anomalocardia [Scapharca] Ponticeriana, d'Orbigny, PI. XYII, Pig. 39,

PI. XVIII, Pig. 1.

1847. Area ponticeriana, d'Orb., Voy. dAstrolabe, Paleont., pi. v, figs. 29-31,

—

eadem auctorum.

Scaph, testa valde elongata, tumida, antice oblique rotundata, postice sub-cari-

nata, declivitate prope medium sub-sulcata, ad terminationem oblique truncata,

incequivalvi, valva sinistra paulo majori ; superficie radiatim costulata, costulis

4s
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antice acutis, in medio latiuscule deplanatis sen sub-rotundatis^ postice magis numerosls

ac approximatis ; area latissima^ angulatim striata; margine cardinali recto,

lineali, multidentato.

Height of shell : its length ... ... ... ... 0-74

Thickness „ : „ ... ... ... ... 0*81

Although- a rather elongated shell, with a broad area, this species appears to

be a true ScapJiarca with unequal and radiately ribbed valves. In young speci-

mens the ribs are almost reduced to mere striae, which fully accounts for their being

so indistinctly shown in d'Orbigny's figure; we have a small specimen, about

equal to that described by d'Orbigny, and this has the ribs perfectly flattened,

but possibly this may be due to the state of preservation, though the shell appears

to be quite perfect.

Localities,—North-east of Serdamungalum and near Shillagoody, in coarse

sandstone ; apparently rare.

Formation,—Arrialoor group.

2. Anomalocardia [Scaphauca] Clellandi, Forbes, PL XYII, Pig. 35.

1846. Area Clellandi, Forb., Trans. Geol. Soc, Lond., vii, p. 139, pi. xvi, fig. 4.

ScapJi, testa elongata, compressiuscula, antice oblique sub-rotiindata, postice

sub-truncata, radiatim costata ; timbonibus prominulis, obtusis, approximatis ; area

ligamentali aiigustissima ; regione cardinali recta, (obsolete denticulataj

,

Height of sliell : its length ... ... ... ... 0*52

Thickness „ : „ ... ... ... ... O'Sl

I have only seen Porbes' original specimen of this shell; it is a cast, with

the valves apparently sub-equal, radiately ribbed, and with a very narrow ligamental

area ; there are only few very slight impressions of the hinge-teeth traceable.

It seems to be a very rare shell.

Locality.—Pondicherry.

Formation,—? Yaludayur group.

BAPBATIA, Gray, 1840, (see p. 340).

1. Baebatia decoha, StoliczJm, PL XVII, Pig. 38.

Barb, testa elongata, compressiuscnla, antice oblique sub-rotundata, postice

obtuse sub-carinata, paulo latiuscula, late modiceque oblique truncala ; superficie

concentrice crasse lamellose costata et minute decussatim striata ; umhonibus latis,

incurvis, valde approximatis; area ligamentali angustissima.

Height of shell : its length ... ... ... ... 0-43

Thickness „ : „ ... ... ,,. ,,, o-28

Only a single specimen of this beautifully ornamented species was found;
it is characterized by being much elongated and rather strongly compressed, with
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only a slight indication of the usual pedal and byssal gape of Barhatia ; the liga-

mental area is very narrow, the hinge line straight, but the hinge-teeth have not

been made visible, the valves being closed.

Locality,—Ninnyoor, va. a whitish sandy limestone.

i^(9rma^^6>^.—Arrialoor group.

2. Baebatia diatreta, StoliczJm, PL L, Fig. 9.

Barb, testa elongate ovata, valde incBquilaterali, modice inflata, antice breviori,

angustata, infra conspicuiter insinuata ac hianti, postice producta, multo latiore,

ad marginem oblique sub-rotundata ; area mediocri, angulatim striata ; umbonibus
approximatis, depressiusculis, sub-sulcatis ; superficie radiatim striata, striis alteris

Goncentricis incrementi ad intervalla interruptis.

Height of shell : its length ... ... ... ... 0*56

Thickness „ : „ ... ... .,. .., 0*45

A typical form of a Barbatia and closely allied to several recent species,

particularly some of the varieties of velata, with the anterior side of the shell

considerably narrow. The flattened slightly sulcated beaks and the posterior

broadly rounded shell distinguish this species, though the single specimen is not
in very good state of preservation.

Locality,—South-east of Veraghoor, in a brownish finely oolitic rock.

Formation.—Trichinopoly group.

AROA, Linne, 1799, (see p. 34il).

1. Arca pilistriata, Stoliczka, PL XVII, Pig. 37, PL L, Pig. 6.

A, testa elongata^ inflata, antice levissime flexuose sub-truncata^ infra profunde
insinuata, postice latiuscule et convexe sub-truncata, ab umbone sub-carinata, declim-

tate Gosta longitudinali divisa ; sttperficie radiatim filiforme striata, striis lamellis

incrementi crassiusculis interruptis ; area ligamentali longitudine testcBfere cequante,

latissima, angulatim striato-sulcata, umbonibus distantibus.

Approximate height of shell at the beaks : its length ... ... 0*45

„ thickness „ : „ ... ... 0"42

This is the only species of Area (as restricted) found in the South Indian

cretaceous rocks, and the single specimen is somewhat imperfect, but it sufficiently

exhibits the characters of the genus. The striation is very similar to that of the

last mentioned species of Barbatia, but the striae are more distinctly filiform, and
the lamellae of growth much more strongly developed.

Locality,—North of Odium, in a brownish limestone ; very rare.

Formation,—Ootatoor group.
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IX. Order,—MYTILACEA.

The shells referable to this order represent the Hetero-myaria of authors.

All the genera are characterized by a marked inequality of the adductor muscles,

the anterior decreasing in size, until it becomes almost obsolete, while the posterior

one increases in nearly the same ratio, finally assuming a semilunar or an elongate

and curved shape, this being mostly characteristic for the OSTRUA CHA^ appa-

rently the lowest organised of all Pelecypoda.

The animals have the mantle margins mostly open, posteriorly partially united

and provided with a special anal tube or slit ; only in very few, almost exceptional,

cases is there also a separate branchial opening present. All the species possess

one pair of palps and one of gills on either side ; the foot is generally small, rarely

elongated and thin, but mostly supplied with a strong byssal gland ; the pedal and

byssal muscles are always well developed.

The shells have generally a large size and are externally covered with a horny,

scaly or papillose, epidermis, internally they are more or less pearly ; the ligament

is long, often linear, usually sub-external ; hinge line long, with a few irregular

tubercular teeth or without them ; pallial line entire, exceptionally sinuate ; mus-

cular scars always unequal.

The different forms can be classed in four families, Peasinib^^ Mytilibm^

FiNNiB^i and A viculidjs. Their respective relations to the more highly organised

Pelecypoda are indicated by the order in which they follow each other, and will

be alluded to in more detail subsequently. Some conchologists class the Mytilid^
before the ABCAGEA, and place the Aviculid^ in the OSTBBACJEA. There

can be little doubt that this classification is in some respect justifiable, for the

Mytilidm possess an organisation of the animals which agrees in some points,—as,

for instance, in the presence of a special anal opening—with the L TICINA OJEA^ but,

on the other hand, their shells indicate a lower grade in the system on account of the

want of regular hinge-teeth, the marked inequality of the muscular scars, and some-

times of the valves themselves, &c. These characters are to a certain extent common
to all the MYTILA CJEA, which form, I believe, a similarly natural group, as do

the ABCACUA, However, as the apparently highest organised genera of the

former order, JPhaseolicama and Dreissena, can hardly be placed higher in the

system, than the NuculanidjE of the other order, while the lowest forms of

the MYTILACEA, the Aviculibm, are decidedly much more allied to the

OSTBEA CEA, than are the corresponding lowest forms of the AB CA CEA, I

think the classification here adopted is more natural than the one usually followed

in conchological treatises.

Again, I do not think that a sufficient reason exists for the classification of

the Avioulidje: in the OSTREACEA, because these latter never possess an anterior

adductor, nor the peculiar horny epidermis of the shell, both of which are very
characteristic for all the MYTILACEA,

Recent species of this order are not so numerous as the fossil which date

from the earliest fossiliferous deposits, and many of the smaller sub-divisions may
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be said rather to belong to the past than to the present epoch. Several of the

species of Finna, of Inoceramiis, and of other Aviculidje^ belong to the most char-

acteristic fossils of various formations.

XXXVII. Family—FBASINIDJE,

I have placed in this family a few genera the classification of which is some-

what arbitrary. They are Modlolopsis, Mippomya, Myoconcha^ Hippopodium, Fra-

sina, Julia, and Fhaseolicama. Most of the species are fossil forms, which in

general shape and character of shell exhibit, as already alluded, distinct relations

to the Mytilid^, Both have the same elongated, very inequilateral form, more

or less narrowed or even pointed at the beaks, and the muscular impressions are

in all also similarly placed, subject to slight variations. The character of the

external surface is also in both families the same. The hinge-teeth which, however,

occur in some of the genera of the present family indicate a relation to those

of the CarditcBy and for this reason Deshayes associated the fossil MyoconchcB

with the last named genus, which classification was adopted by some conchologists.

In such transitional forms as those included in the present family, single characters

should less than any others be considered as leading,, and, for the above noted, more

general, reasons, I prefer to follow d'Orbigny's suggestions regarding the classifica-

tion of Myoconcha near Mytilus, This view has, it appears, also lately been supported

by Deshayes, who admits the relation of the recent Frasina to the Mytilid^,

Now, Frasina, as well as Julia, are generically perhaps hardly separable from the

fossil Hippopodium, and this again shows in its hinge-character the greatest affinity

to Myoconcha. Fhaseolicama may be considered as the representant of the fossil

Mpdiolopsis, and it is possible that the TQQ^ui Modiolarca, of which I spoke in the

Glossid^ (see p. 184), may also be conveniently grouped in this place.

The distinguishing characters of the shells consist in the elongated, very

inequilateral form of the valves, with moderately tumid beaks, more or less smooth

surface, two unequal muscular impressions, of which the anterior is smaller, but

more deeply excavated, the posterior large, shallow, and sometimes rather ventrally

placed. A partial division of this muscular scar leads me to suppose that the

greater part of the impression is produced by the pedal muscle and not by the

posterior adductor, to which, as in the Mytilid^, very likely only the upper or

dorsal part of the impression is to be attributed. The hinge, as far as known,

appears to consist of one elongated cardinal tooth in each valve ; the ligament is

external, long, supported by thickened fulcra. O^ly in llodiolopsis and Fhaseoli-

cama no hinge-teeth have been observed.

Of the two or three recent genera, Frasina, Julia, and Fhaseolicama, the

animal of only the last named one has been recorded. It appears to have the

mantle margins united, with one pedal and two siphonal openings. This clearly

indicates a passage to some of the BRmssENiDJE, as already pointed out.

1. Modlolopsis, Hall, 1847, (Pateont., New York, I, 157). Shell elongated,

very inequilateral, with the beaks anterior, sub-terminal, and close together^ thin,

4 T
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hinge toothless, with the areal margin more or less straight, and a very slight liga-

mental furrow ; ventral margin in front of the middle generally insinuated, the

posterior part of the shell being often much wider and higher than the anterior;

anterior muscular impression distinct and large ; type, Jf. (Cypricardites) modio-

laris, Con.

Hall does not mention the existence of a posterior muscular scar, and thinks

that Modiolopsis possesses only one adductor muscle ; but judging from the very

great similarity of the shells of Modiolopsis and Modiola, it seems very probable

that a posterior adductor also exists in the present genus, but it may be represented

by only a very narrow and faint impression along the posterior upper margin of the

shell, difficult to be traced in fossil specimens. In many recent Modiolce this pos-

terior adductor is also barely traceable, and those shells are, strictly speaking,

undistinguishable from Modiolopsis, unless the great size of the anterior adductor

is really so prominent and constant a character as it is stated to be, though this

appears to be somewhat doubtful. The genus includes only palaeozoic,- mostly
Silurian,- species.

2. Ilippomya, Salter, 18 ? ? (Woodward's Man., 2nd edit., p. 423). "Shell
gibbous, with anterior inflated close beaks, a long cardinal edge ; anterior edge
short and separated by a strong sinus from the inflated posterior ridge and slope."

One Devonian species is said to be known ; I am not acquainted with it.

3. MyoGoncha, Sow., 1825, (Min. Conch., V, p. 103, pi. 467). Very
elongated, anteriorly narrow, with terminal, or sub-terminal, beaks, of solid

structure ; hinge sometimes almost toothless, or with an elongated, upper cardinal

tooth in each valve, and sometimes with a similar remote posterior lateral ; liga-

ment external, placed in a long and deep groove, and supported by strong fulcra

;

anterior muscular impression small, situated near the interiorly thickened ante-
rior end, often margined posteriorly by a raised rib ; a small impression above
and behind the anterior muscular scar indicates the presence of a strong pedal
muscle, and this again would seem to indicate a strong foot ; posterior muscular
scar much larger than the anterior, roundly oval; pallial line entire; surface

concentrically striated, generally with a few radiating ribs along the posterior

upper margin; type, M. crassa, Sow., from middle Jurassic rocks.

The first species of this genus appear in the upper carboniferous and Permian
deposits ; these species have the hinge-teeth very slightly developed and sometimes
almost obsolete, but the anterior muscular scar is well marked. They strongly
resemble Modiolopsis and seem to replace that genus.

Deshayes (Paris foss., 2nd edit., I, p. 752,) identifies Myoconcha and
Sippopodium with Gardita, which seems to me to be inadmissible ; and there is

scarcely any student of fossil conchology who will, I think, now adopt Deshayes'
views. Myoconcha forms a very good genus by itself, characteristic of the upper
palaeozoic and mesozoic deposits ; the few species noticed from the tertiaries are
doubtful. Gray's suggestion to classify the genus in the family Dreissenid^
seems more correct. But as Myoconcha has the region upon which the anterior



OP SOUTHERN INDIA. 361

muscular scar is situated only thickened, not forming a distinct hinge plate
which all the JDreissenid^ possess, the present classification appears to me
preferable.

Modiolina, Miiller, 1851. Miiller described (Petref. der Aach. Kreidef., 1847,

p. 36), as Lithodomus discrepans a species which is distinguished by a very elongated
narrow form, somewhat of the type of the recent L. palmula, Hani., from Panama,
but the large anterior muscular scar rests on a thickened shelly base and is fol-

lowed posteriorly and above by one or two smaller scars, probably produced by
a division of the pedal muscle. In pt. II of the same work (1851), p. 69,

Miiller proposed for the species in question a new generic name, '' Modiolina,''

calling it M, JBosqneti; the change of the specific name cannot, of course, be
accepted, but there is also no reason for establishing a new genus. I have examined
the hinge of both valves, and find that there is a strong hinge-tooth in each super-

seded by the usual ligamental groove, which is nearly internal. In my specimen
there is only one pedal impression behind the muscular scar.

4 mppopodium, Sow., 1821, (Min. Con., Ill, p. 91, pi. 250). Shell ovate,

elongated, tumid, of solid structure, with sub-anterior, incurved beaks and an
excavated lunula ; hinge in the right valve with an elongated, almost horizontally

placed tooth and a pit below it, into which fits the tooth of the other valve

;

ligament external, long, supported by strong fulcra ; muscular scars well marked,

the anterior much smaller than the posterior
; pallial impression entire ; type,

S. ponderosiim, Sow., from the Lias. Several new species are briefly character-

ized by d'Orbigny in his Prodrome from Jurassic deposits.

5. Prasina, Desh., 1863, (MoUusques de Tile Reunion, (ext.), p. 25; Journ.

de Conch., 1863, vol. Ill, p. 396). Shell oblong, solid, moderately inflated, with

sub-anterior incurved beaks, anterior end somewhat narrowly produced, lunula

deep ; hinge with one strong tooth in each valve ; ligament external, long, placed in

a groove resting on distinct fulcra ; muscular scars two, one smaller sub-median,

the other larger close to former and almost united to it, being sub-central and near

the ventral side ;
pallial line indistinct ; type, P. Biirbonica, recent from Bourbon

;

the valves are smaragd-green when fresh and of small size.

I have already noticed the extreme similarity of this single recent species to

the fossil Hippopodium, and if the position of the posterior muscular scar in the

latter genus should prove to be similar to that of Frasina^ there would barely

remain sufiicient ground for separating the two.

6. Julia, Gould, 1862, (Proc. Bost. Soc, VIII, p. 280). Quite similar to

Frasina in the form of the shell and in the teeth of the hinge, but the muscular

scar is said to be single, sub-central, and tripartite; the type is J, exquisita, Gould,
from the Sandwich Islands, apparently differing from Fras. Burhonica merely by a

fine radiating striation. Semper (Journ. de Conch., 1865, V, 296,) suggests that

this genus may be identical with the former, and this seems very probable, for it

is most difficult to trace even in quite fresh specimens of Frasina the exact form

of the muscular scars.
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7. FhaseoUcama, Valenc, (Chenu, Manuel de Conch., II, 157). Shell

ovately elongated, equivalve, inflated, with the beaks sub-anterior, hinge tooth-

less ; the muscular scars are stated to be long and strong, and the pallial line

complete; type, PA. Magellanica, Val. The animal has the mantle with three

openings, the anterior being for the passage of the foot, the gills and palps are

elongated. Ohenu introduced this genus in the fwcnilj Mytilid^ : its form is

very similar to that of Modiola, but it would appear that the mantle margins are to

a great extent united.

List of cretaceous species.

Pictet and Campiclie (Mat. p. 1. Pal. Suisse, IV«^^ ser., 3^^^ part., p. SU,) admit the fol-

lowing species :

—

1-6.

—

Myoconcha SahaucUana, Loriol^ gauUinay Piet. and Gamp., cretacea, d''Orb.,. angulata,

d''Orb._, dilatata Zittel, and Requienmna^ Math.

7-9.

—

M. elUioiica, Eomer,, minima,. Reuss, and M. (ModioUna) discrepans,. Miiller.

M. supracretacea, d''Orb., is a problematic species, and M. Neocomiensis, di'Ovh.,h ^n^^o^Qd

to be identical with Sahmidiana. M, cretacea is given by Eichwaldalso from the so-called neocomien

beds at Khoroschowo and from glauconitic beds near Orenburg, and M. minima from the Cenomaoien

of the neighbourhood of Kiew, (Leth. ross., xme livr., 1867, pp. 538 and 540).

10.

—

M, Strajewshiana, d^Orb., (ibid. p. 539,) is also placed by the same author in the neocomien.

11.

—

M. Ferreti, Gueranger, Album paleon. de la Sarthe, 1867, pi. xxii, lig, 8.

12.

—

M. gracilis, Brescher, Zeitsch. d. deutsch. geol. Gesellsch., vol. xv, 1863, p. 350.

13..

—

M, suh'Ovata is the only species which occurs in the South Indian cretaceous roeks.

MYOCONCHA, Somerhy, 1825, fvide p. 360).

1. Myoconcha sub-ovata^ StoUczka, PL XXIII, Eig. I.

MyoG. testa suh-ovata, modice inflata, crassa, antice angitste oMusata, postice late

suh-rotimdata, margine dorsali leviter curvato^ ventrali sub-redo^ prope termina-

tionem anteriorem paulo insinuato ; umbonibus sub-anticis, depressiusculis ; superficie

striis incrementi lameltosis et ad marginem dorsalem duabus castuUs radiantibus

notata.

Length : greatest heiglit of valves ... ... ... ... 2*02

» * >r thickness „ ... ... ... ... 2-77

The elongately ovate shape and rather uniform convexity of the valves

readily distinguish the present species from any other cretaceous form. The shell

is of considerable thickness, but not well preserved on the figured specimen, its

surface being somewhat weathered off; it shows only strong concentric stride of

growth. Another specimen shows near the dorsal marg^in two ribs which begin

at the apex and proceed posteriorly in a manner similar to that seen in M, cretacea.

This second specimen, being partially a cast, also exhibits the impressions of the

two adductors, which are of the usual form: the anterior situated on a thick
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plate somewhat in front and below the apex, while the posterior is very large,

elongately ovate, and situated behind the middle of the dorsal margin.

Locality,—Koloture, in a light brownish conglomeratic rock.

Formation.—Trichinopoly group, but very close to the boundary of the Arria-

loor group, which just in this place is somewhat uncertain,

XXXYIII. Family,—MTTILIDu^.

The animals of Mytilibm are distinguished by an elongated, anteriorly nar-

rowed or acuminate form ; they have a mantle consisting of several layers, the

outer of which is always disunited, secreting on its inner side the horny epidermis,

on its outer terminal end the calcareous substance of the shell; the innermost

layer is sometimes partially united, and all of them are united dorsally along

the ligamental region ; the branchial region and anal opening are variable in extent

and form ; there are always two gills and two palpi on each side ; the foot is of

variable size, generally small, cylindrical, grooved below, with a large byssal gland

at its lower base, the pedal and byssal muscles being strongly developed ; the adduc-

tors are always very unequal, the anterior small, marginal near the apex, often very

thin ; the posterior conspicuously rounded.

The shells have an elongately ovate or more or less triangular shape, they are

always covered with a horny epidermis, internally more or less nacreous ; the hinge

has sometimes a few irregular pliciform teeth, but, as a rule, it is toothless ; the

ligament is long, linear, more or less internal ; pallial impression mostly entire, very

rarely sinuated ; below the beaks the valves are generally somewhat gaping for the

passage of the foot and byssus.

Most of the species are marine ; a few also occur in brackish water and a few

others are fluviatile ; they usually live gregarious and form nests of foreign sub-

stances connected by their byssus ; a few have burrowing habits.

There is not much variation in the form of the shells belonging to the present

family, the shape altering between triangularly ovate and elongately ovate, but

there are essential differences upon record in the organisation of the animals.

According to these I have grouped the various forms in three sub-families, and

shall briefly point out the characteristics of each. The fossil genera will be clas-

sified according to the most marked relations which the characters of their shells

exhibit with recent forms :

—

a, dr:eissenin^. The type of this sub-family is Dreissena polymorpha, Pallas,

which has the external mantle margins open and finely ciliated, the internal closed,

with one pedal and byssal opening ventrally below the beaks, and two siphonal

openings posteriorly, both produced into shorter or longer tubes. The lower or

inhalant siphon is larger and ciliated at the margin, the exhalant smaller and

smooth ; the palpi are rather small and triangularly elongated, the pedal muscle

strong and short ;
posterior adductor rounded, large, anterior smaller, attached to

the inner side of an umbonal plate.

4 u
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Besides the fluviatile Breissena there is another recent marine genus, Septifer,

referable to this sub-family. It agrees in the development of the hinge plate with

the former, but I have not as yet been able to observe the animal. The extinct

allied genera are Soplomytilus, Anthracoptera, and Myalina.

h. CRENELLIN^, The animals of this sub-family have the mantle margins

ventrally mostly disunited, posteriorly in the branchial region produced and

ciliated, forming a kind of fold, which is superseded by a more or less produced

anal tube ; the palpi are of moderate size and narrowly elongated, the foot very

long, and exsertile, with a small byssal gland at the base. In Crenella the foot is

club-shaped at the end and the excurrent tube sessile ; in Modiolaria the byssal

gland is larger, often excreting a strong byssus, and the excurrent tube is elongated.

The pedal muscles are rather thin and long ; the anterior adductor thin, marginal,

anterior ; the posterior oblong and much stronger.

The genera referable to this sub-family are Crenella^ Dacridium, Modiolaria^

Arcoperna, and Myrina,

c. MYTiLiN^, These also have the mantle margins nearly quite open, posteriorly

towards the upper end with a branchial fold, ciliated at the margin, and superseded

by a separate exhalant opening, not produced into a tube, but merely represented

by a slit ; the palpi are long, narrow, with pointed and often curled ends, on the

inner side striated ; the gills originate between the two palpi and extend posteriorly,

becoming gradually narrower ; their ends are somewhat turned upwards, but free,

not grown to each other or to the mantle, as is usually stated in conchological

treatises. At least in a number of species which I have examined, as, for instance,

Mytilus smaragdinus or Modiola tulipa, the gills are free, and if they are attached

in others, I would be inclined to look upon this more as an exception than as a rule,

because in many Aviculid^^ which I examined on this point, I also found the gills

free posteriorly.

There are only three genera referable to this sub-family, and they somewhat

differ in habitat and also in organisation. Litliodomus burrows in solid substances,

it has a small foot, and the byssus is in full grown specimens not developed ; the

anterior adductor is well marked, the pedal muscles moderate ; the posterior bran-

chial edges of the mantle become in some specimens greatly extended. Modiola

spins nests of foreign substances with its byssus, or lives in excavations of rock.

It has the foot very elongated, thin, sometimes slightly thickened at the end ; the

anterior adductor is narrow, thin, marginal ; the pedal muscles, specially the ante-

rior pair, are rather thin and long. Mytilus has the labial palps almost half as

long as the whole animal ; the gills strongly bent upwards posteriorly ; the foot

short, sub-cylindrical, and thick, the pedal muscles strong, the anterior adductor

very thin, marginal, and sometimes almost obsolete.

The transitions from the one to the other of these three genera are, as regards

organisation of the animal and the shape of the shell, so manifold and marked that

it seems most correct to keep all three within one sub-family. As to the propriety

of distinguishing the three genera, which are by some conchologists united under
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the single name Mytilus, there cannot be, however, any doubt. They represent

three well-marked types of shells.

Another question arises as to whether it be more correct to unite the three

sub-families just pointed out into one family, or to divide them into two or even

three. The sub-division of the Mytilidm which I have here adopted is mainly

based upon the development of the in- and ex-halant openings. As regards this

point of organisation the Mytilibm offer a most marked parallel to the Caudiidm,

In both we find that certain marine forms exhibit a gradual transition into others

inhabiting brackish and fresh water, and that while there is but very little change

in the general form and structure of the shell, certain organs of the animals attain

a higher development ; namely, the simple siphonal folds of the mantle become

first slightly and then more markedly prolonged into tubes, and at the same

time the mantle margins grow together. Upon this distinction the separation of

the marine cardiinje and the fluviatile lymnocardiinm has been based. Now, there

is actually little difference between the purely marine mytilinm and the partially

brackish, partially marine crbnellin^^ both possessing an open branchial mantle-

fold, and the former a simple enclosed anal slit, the latter a regular more or less

prolonged anal tube ; both have, as a rule, the mantle margins disunited, only

Crenella appears to have the ventral margins partially united. This form, there-

fore, clearly indicates a passage to the brjeissenin^, the typical forms of which

have the mantle closed, though it is not yet certain whether the same character

applies to the other recent genus of the sub-family, Septifer (the animal of which

is believed not to differ from Mytilus), Looking thus at the relations of the ani-

mals, in which a gradual change of certain organs can be traced, and considering

at the same tim.e the very close affinity of the shells, I do not think that a separa-

tion of the DRJEissBNiN^ iuto a distinct family from the Mytilidm can justly be

considered as natural in the present state of our knowledge. Much less do I

believe in the close affinities of the genus Breissena to Sphcerium fCyclasJ, or to

Cardita, an opinion which has lately found favor among some European concho-

logists.

The Mytilid^ class among the oldest Pelecypoda, They already appear in the

palseozoic strata, and continue in increasing variety and number of species up to

the present date.

a. Suh-famili/~DBEIS8ENIN^,

Anterior muscular scar resting on a thickened plate near the apex of the

shell, hinge sometimes with an obsolete long tooth, fulcra of ligament strong;

pallial line entire, rarely sinuated.

1. JSoplomytihts, Sandberger, 1856, (Verst. des Ehein. Schichtensystems

in Nassau, p. 281). Sub-triangular, with concentric striae of growth; beaks

pointed, an elongated plate extends from below the beak, where it is attached to the

anterior side and for some distance along the dorsal margin ; next to it lies a rib-like

tooth in the right valve corresponding to a groove in the left one, and then follows
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the ligamental furrow. The type species S. crassus, Sandb., is from Devonian

beds of Villmar. The genus differs from Dreissena merely by having the umbonal

plate attached chiefly along the dorsal side of the shell.

2. (Anthracoptera, Salter, 1863). In connection with the last genus should

be mentioned the peculiar fossil described by Gabb apparently from the coal-

measures of North America as Myalina deltoidea, (Proc. Phil. Acad., 1859, p. 297,

and 1860, p. 55, pi. 7, fig. 1). The shell resembles the type of Hoplomytilus in

form, but the description of the hinge is not quite intelligible. Gabb says, "inside,

the cardinal third of the shell shows an alation which is invisible exteriorly." The

figure appears to indicate that a kind of lamina, or a thickening, extends from the

beak some distance along the dorsal edge, gradually becoming wider and passing into

the thickness of the shell. Salter figured a similar shell from the coal-measures

of Nova Scotia (Quart. Journ. Geol. Soc, Lond., xix, 1863, p. 79, fig. 3, and

p. 80), and suggested the name Anthracoptera for it, but of the only species

A. Carbonaria the hinge is, I believe, as yet unknown. It is possible that the two

species belong to a genus distinct both from the former and from the next.

3. Myalina, Koninck, 1842, (An. foss. Carb. de Belg., p. 125). Elongately

sub-trigonal, with pointed beaks; each with a small internal septum, ligamental

area broad, with the ligament internal, and several longitudinal furrows between

it and the outer posterior margin; type, M, G^6>/<i/z^55m^(^, K., from carboniferous

rocks. The genus may be also represented in triassic rocks through such species

as Mytilus Milnsteri, Klipst., (see Laube in Denksch. Acad., Wien, xxv, pt. ii,

p. 44, pi. 16, fig. 5). It is said to belong to the Aviculid^, but the relation

which the typical forms show with species like Dreissena [Congeria] spathulata,

Partsch, clearly indicate the natural grouping of the genus.

4. Septifer, Eecluz, 1848. Shell elongated, with the beaks pointed, anterior,

internally often with a few terminal small hinge-teeth and a large septum,

anterior ventral side with a byssal opening and usually incurved margins ; surface

mostly radiate]y striated and covered with a thin epidermis ; inner margin of shell

often denticulated; anterior muscular impression small, rounded, posterior elon-

gated and often somewhat irregular
; pallial line entire ; type, S. hilocularis, Linn.

5. Dreissena,^ Van Beneden, 1835. Triangular or irregularly quadrangular,

with pointed beaks and a ridge running from it along the dorsal margin ; surface

smooth, with more or less distinct striae of growth, gaping at the anterior ventral

side; hinge usually with an apical tooth in the right valve; umbonal plate

occupying the whole of the antero-terminal part, more or less developed, and
posteriorly sometimes provided with a small pit, which is produced either by the

labial suspensor or the pedal muscle ; posterior muscular impression larger, rounded,

or oval ; ligament internal or sub-internal, internally accompanied by a longitudinal

* Setting aside the right to priority of Mlinster's name EnocepJialus, the other three names, Dreissena, Tichogonia,

and Congeria, may be considered as possessing equal claim to be accepted, all having been published and equally well

characterized within the same year, 1835. From Fischer's historical account (Journ. de Conch., 1858, VII,

p. 125), it, however, appears that Van Bene den's name was published earliest.
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ridge
; pallial impression simple or sinuated ; type, D. polymorpha, Pall. There

are said to be about eighteen recent species known from Africa and America, and
about twelve fossil, most of them occurring in the fresh and brackish w^ater, upper

miocene, deposits of Central and Eastern Europe.

H. and A. Adams propose for a number of recent species of the type of

-D. Africana, van Bened., the sub-generic name 'Praxis on account of the presence

of a certain small lamina affixed to the septum. I do not know what the real

character of this lamina is, (for I have none of those species to compare), but if

reference is made to the small projecting pit near the septum, which is so well

developed in all the tertiary fossil species described by Partsch, who specially

alluded to it in his description of the genus, the name Congeria has priority before

that of Praxis and should be reserved for that group of shells, for the pit does

not exist in the type species of recent Preissena, (Congeria^ vide Homes, Eoss.

Moll, des Wiener Beckens, vol. ii, p. 360). It appears to be this small pit attached

to the septum to which Conrad in his newly proposed genus Mytilopsis makes

reference. His characteristic ( Proc. Phil. Acad., 1857, p. 167,) is as follows

:

'^ Shell mytiliform, attached by a byssus ; hinge with a septum beneath, which on

the cardinal side is a triangular cup-shaped process ; cartilage groove rather deep;"

type, Mytilus leucophcEatus, Con.^ from the rivers of Virginia.

Thus the name Preissena will stand for the type species P. polymorpha^

and Tichogonia is a synonym of it. Congeria will have to be retained ( ? sub-

generically) for the species of the type of Cong, suh-globosa, spathulata, &c., of

Partsch, and the names Praxis and Mytilopsis appear to be synonyms of this

second type.

Euchs, in a recent communication* about some upper tertiary fossils from the

Banate, (Hungary,) notes a Preissena Schrockingeri, in which the septum appears

to be transformed into a regular large anterior muscular scar, and the pallial line

shows a deep posterior sinus. Still more recentlyt the same author proposes for

this species the new generic name Preissenomya,

b. Suh-famil^,—CBENELLINJS.

Shell elongately tumid, thin, with sub-terminal slightly swollen beaks, two

muscular scars, of which the posterior is larger, outer surface of valves entirely or

partially radiately striated (except in MyrinaJ ; hinge line often denticulate

;

ligament almost quite internal, in a linear groove, more or less extending

posteriorly.

6. Crenella, Brown, 1827. Shell oval or rhombic, thin, moderately inflated,

radiately striated, hinge with one tooth in each valve, simple or crenulated, and

produced parallel to the hinge margin ; ligament very thin, sub-internal, supported

by a distinct plate ; muscular scars two, faint, unequal ; pallial line entire, indis-

tinct; type, Cr, decussata, Montg., recent from British seas. Eossil species occur

in tertiary and cretaceous deposits, but those from older ones are doubtful.

* Verliandlungen der geol, Eeichsanstalt, April, 1870, p. 97. t Ihidem, p. 320.
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Philippi (Handb., p. 263,) already notices the animal of the type species

according to Miiller's figure of it. Jeffreys (Brit. Conch., II, p. 130 et seq.,)

describes it also, as well as that of Cr. rhombea, Berk. The former author says that

there is ' in front only a small opening in the mantle' for the protrusion of the

foot, and posteriorly a single small sessile siphonal opening. This seems to be

approximately correct, though the pedal opening cannot be very small. The

latter author states that in both species the mantle is entirely open in front,

' folded behind into a sessile excurrent tube.' This last statement would appear

to refer to the sessile exhalant opening, which seems to be quite distinct and

separated from the general anterior opening of the mantle. The foot is very

elongated, sub-cylindrical, thickened towards the end, and expansile into a small

creeping disc; it very much resembles that of Lucina and allied genera. No

special byssus appears to exist, but the animal was observed to spin a few byssal

threads for its temporary attachment.

Myoparo costatus, Lea, (Cont. GeoL, 1833, p. ip, which Conrad (in Morton's

Syn. org. rem. cret. form., 1834, App. p. 8,) identifies with his Stalagmium

margaritaceum^ is generically considered the same as Crenella, Lea's description

is not quite sufficient to decide that point; it notices a number of distinct hinge-

teeth on either side, but it does not allude to the peculiarity of the ligamental or

cartilage plate. Lea's figure would indicate the presence of an elongated internal j
pit, and in such a case the species might be generically identical with Stalagmium

Nystii, Galeot., as suggested by Nyst; d'Orbigny proposed (in 1850) for this last

species the name Nucunella (see p. 333). Good figures of these shells are a great

desideratum. The character of the hinge of Nucunella Nystii appears to me

sufficiently to indicate that the species in question belongs to the Arcidje, but if

Lea's species should prove to be generically the same, the name Nucunella would

have to be replaced by Myoparo, or Stalagmium, though I do not know whether

the latter can take priority before the former. Nuculocardia oi d'Orbigny is to

all appearance cogeneric with Crenella,

7. JDacridium, Torell, 1859, (Bidr. till Spitzbergen's MoUuskenfauna). I

only know this name from Troschel's extract in Arch. f. Naturgesch., vol. xxvi,

p. 354). He says that the genus has been proposed for a shell considered to be

identical with Modiola vitrea. It is distinguished by dentibus crenulatis, ' antico

tubercuUfo7'mi, postico elongato, cristis suffultifsj decurrentihus,'^

8. Modiolaria, Beck, 1846. Elongately oval, or sub-rhomboidal, beaks sub-

anterior, surface radiately striated, the striae being obsolete about the middle of

the ventral side, where the margin is generally somewhat indented; the striated

portions of the margins are crenulate ; hinge edentulous, or sometimes with one

or two small, sub-obsolete teeth, the marginal crenulation near the beaks is often

stronger than at the posterior end; type, M. discors, Linne.

The animals of the present genus are, as already noticed, closely allied to those

of Crenella, but they differ essentially from those of Modiola, though the shells

resemble each other very much, and if in fossil species the outer striation becomes
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obsolete, they are actually not to be distinguished. Species of Modiolaria are

represented in cainozoic as well as in mesozoic rocks.

9. Arcoperna, Con., 1865, (Am. Journ. Conch., I, pp. 10 and 140). Oval or

oblong, thin, moderately inflated, with terminal, or very nearly terminal, incurved

beaks, surface finely radiately striated, somewhat stronger anteriorly, producing a

distinct crenulation at the margin ; hinge edentulous, ligament thin, long, situated

in a fine marginal furrow of the internal side ; muscular scars distinct, the anterior

slightly smaller than the posterior, pallial impression simple; type, A.Jilosa, Con.,

from eocene rocks of Mississippi. Conrad says that Deshayes' Mod, radiolata,

(Paris, foss., 2nd edit., vol. ii, p. 22,) is cogeneric with the above species. Its relation

to the short, oval species of Modiola is very great, but the well marked and compara-

tively large anterior muscular scar, internal ligament, and fine radiating striation

may serve as distinction. In general character Arcoperna strongly recalls the type

of shell noticed as FhaseoUcama, It is not improbable that the recent Lith. cmnct'

mominus, Chem., is a recent representant of Arcoperfia, while, on the other hand,

cretaceous species, like Mytilus pileopsis, d'Orb., and a few others, are equally

correctly referable to it, as to Crenella, or to any of the allied genera.

10. Marina, H. and A. Adams, 1857. Oblong, sub-equilateral, covered with

brown cuticule, smooth, pearly internally ; hinge edentulous, ligament interna],

linear, supported by a distinct rib; muscular scars distinct, wide apart; pallial

impressions entire ; tji^e, M. pelagica, 'Forh,, a recent species found on floating

masses off the Cape of Good Hope. The animal is said to be byssiferous. The

shell differs from Arcoperna merely by the smooth surface and more centrally

placed beaks.

c. Siih-famihj—MYTIUNM.

Shell elongated, with sub-terminal or terminal and pointed beaks, hinge tooth-

less, anterior muscular scar small, marginal, posterior scar large and elongated,

pallial line entire.

11. Lithodonms,^ Cuv., 1817. Shell sub-cylindrical, inflated, moderately

solid, very inequilateral, the beaks being almost anterior and incurved, very close

together ; surface smooth or often finely corrugated ; hinge edentulous, ligament

marginal, thin, sub-internal; muscular scars unequal, faint; type, Lith, lithophaga,

Linn., from the Mediterranean.

Young Zlthodomi are stated by Cuvier to attach themselves by abyssus, which

subsequently, when the animals have excavated a hole, becomes obsolete. This

must apply either to some (perhaps not typical) species only, or to the strictly

embryonic state, for I have repeatedly found young specimens of 2 m. m. length,

(belonging to a species which grows 80 m. m. long,) perfectly enclosed in their

cavity. I don't think that old Lithodomi would at all be able to bore a hole.

* I think that it is preferable to retain Cuvier 's name before any other. Bolt en's name Lithophaga (also often

used as a family name by other authors) appears to have no claim to priority, but M. von MUhlfeld's Lithophagus

would have this, were it not a mere repetition of the specific appellation Mytilus litJio'phagus, Linn., this being the

type of Lithodomus.
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There appear to be two or three distinct sections represented in the genus. The

one, of the same type as Lith, lithopJiagus, always, I believe, excavates hard sub-

stances from the earliest stage of life, and its existence depends upon the presence

of solid material, rock or coral, or hard soil. This group is distinguished by a

strictly cylindrical form and very small adpressed beaks. Lith. Gruneri is the

extreme type of this group, having the beaks somewhat flattened and rather

removed from the anterior end.

11a. The second group is represented by species like Lith. splendida\ Dunk.,

for which Morch suggested the name Botula (1852 ?). The species are oblong, of

thin structure, with flattened, broad, sub-terminal incurved beaks; the cuticule is

at the posterior side often produced into long hairy filaments. On the whole, these

species barely differ from Modiola, except by their habitat. They attach themselves

when young with a byssus in cavities and crevices of rocks and coral. I found them

also in sponges and starfishes, but I am not certain whether they really excavate

solid rock in the same manner as the true Lithodomi do. It is, therefore, doubtful

whether they should be entirely separated from Modiola ; they perhaps rather form

a sub-genus of this genus than of Lithodomus.

116. A third sub-genus is recorded by H. and A. Adams under the name of

Leiosolenus, Carpenter, with the only species Lith. spatiosa, in which the animal is

said to excavate its burrow by the aperture being prolonged into a kind of a tube.

I am not acquainted with the species.

Species of Lithodomus (as restricted) occur from the lower mesozoic rocks up-

wards, but they are not numerous, as may naturally be expected from the difficulty

accompanying their discovery. Eossil forms of the type JBotula are not separable

from Modiola, except perhaps by the more distinctly flattened and incurved beaks,

which are very nearly terminal.

12. Modiola,^ Lamarck, 1799, fPerna, Adanson, 1756, and Volsella,

Scopoli, 1777, ex-parte). Oblong, inequilateral, with the beaks sub-anterior, in-

curved, posteriorly more or less produced and expanded, of thin structure ; surface

smooth, or sometimes partially radiately striated, and towards the margin more or

less corrugate; hinge generally edentulous, sometimes with a few sub-obsolete

teeth ; ligament supported by thin fulcra, sub-internal ; muscular scars very un-

equal, the anterior much smaller than the posterior, and both not very distinct,

as is also the pallial impression ; type, Modiola modiolus, Linn.

Species of Modiola occur from the oldest deposits upwards. They were already

very numerous during Jurassic and cretaceous formations, and the species during

the latter are almost quite as numerous as those known recent.

H. and A. Adams quote two sub-genera, Brachydontes^ Swains., and Adula,

H. and A. Adams.

* It seems quite unnecessary to replace Lamarck's name by either of tlie two older names, Terna and Volsella,

for none of them had been used in any restricted sense before the introduction of the name Modiola ; both included

a number of various genera.
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12a, The former may be retained for a small number of species of the type
of Mod. pUcatula, Lam., with surface radiately striated and the anterior end
narrowed and obtuse, but it appears also to include a number of heterogeneous
species, some of which evidently are striated Mytili, and others seem to be more
correctly classed with Modiolaria,

12b. Adula has been proposed for a single species, ^. 5oZem/6>rmi^, d' Orb.,
a well marked solenoid form, thin, with sub-central beaks, like Myrina, a long
hinge line and with the posterior termination obliquely truncate. Carpenter
(in Ann. Mag. Nat. Hist., 3rd ser., xiv, p. 424,) suggests that the characters of thp

sub-genus be "enlarged to receive the shells of lithophagoid shape which are moored
by byssus, like ModiolaP The same author also says that Adula falcata, Gld., is

the largest species of the sub-genus, and lives in holes of clay together with

A. stylina and other boring shells. It is also suggested that Lithodomus parasi-

ticus^ Desh., and Lith, cinnamominus, Chem. fcinnamomeus, Brug.,) belong to

the same sub-genus. The latter species, I have already noticed, is closely allied

in form to Conrad's Arcoperna (seep. 369), although both are perhaps equally

correctly referable to the sub-genus JBotula, but I doubt the propriety of associat-

ing them with the typical species of Adula, Carpenter states in the characteristic

of Adula that the anterior part of the shell is the longer one, which seems incon-

sistent with the description of his new species and the figure of the type in

Chenu's Manual.

Farther researches in the comparison of recent and fossil species and the

examination of the animals make it probable that a thorough reformation in the

generic and sub-generic groups of Modiola must sooner or later be carried out.

The materials are, however, as yet quite insufficient in order to make such a

re-arrangement really successful.

13. Mytilus, Linn., 1758. Shell sub-trigonal, narrow, and more or less

pointed at the beaks, broader and generally rounded behind ; beaks terminal or very

nearly so ; hinge without distinct teeth, sometimes with one or two small tubercles,

and in the radiately striated species generally with a slightly crenulated margin

;

ligament partially attached on the internal side and supported by special fulcra, but

always also externally visible; muscular scars very unequal, the anterior being

much smaller than the posterior, which is often of irregular shape ; both are, how-

ever, rather indistinct, and so is also the simple pallial line ; type, Myt, edulis, Linn.

136^. The name Mytilus^ has been restricted to the species provided with

smooth concentric strige of growth, sometimes also with a partially scabrous cuti-

cule. The radiately striated or ribbed species of the same type as M. Magellanious,

Chem., have been, according to H. and A. Adams, separated into a special sub-

genus under the name Aidacomya, They form but a subordinate section of the former.

135. Stavelia has been suggested by Gray for Dunker's M, tortus and horri-

dm (see Proc. Zool. Soc, Lond., 1858, and An. Mag. Nat. Hist., 3rd ser., ii, p. 62).

* Schlotheim applied to a number of fossil Mytilidm tlie name MytuUtes.
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The shells are stated to be inequivalye^ though this character appears to be

barely noticeable in some of the figured specimens. The posterior part of the

shell is covered with a paleaceous cuticule, but this also occurs in other species

of Mytili and Modiolce, It seems hardly appropriate to create ,a new name for

these forms as distinct from Mytilus.

'Fossil Mytili occur rarely in palaeozoic strata and appear gradually to increase

from that time up to the present. They are now less numerous than the

Modiolce, and the same also seems to haye been the case already during the

mesozoic epoch. -

List o;f gretaceous species of Mytilid^,.

The correct generic determination of the various cretaceous species is accompanied witli

considerable difficulties, although/ as a rule, fossil MYTiLlDyE are found well preserved; but this does

not apply to the internal characters^ and genera like Breissena, or Congeria, and Septifer can satis-

factorily be separated from their allies merely by the study of the internal structure of the shell.

The sub-family dreisseninje is represented in the cretaceous deposits only by a few species

which are with great probability referable to Septifer. Of the crenellin^ a few species of

Modiolaria and Crenella (including Mi/oparo or Btalagmmm) occur. Most of the species known
belong, however, to Lithodomus, Modiola, and MytUus which, including a few less important sub-

genera, form the third sub-family. The distinction of the fossil species of the three last named
genera is, even from mere external appearance, not more difficult than that of recent specieS; and
it is approved of by most palaeontologists in opposition to Desh ayes, who unites them under the

single Linnean name Mytihis^

In order to avoid numerous repetitions of references to literature, I shall again follow in the

enumeration of the species Pictet and Campiche who class our shells in two genera, Mytilus and
Lithodomus (Mat. p. 1. Pal. Suisse, ivme ser., ^^^ part., 1867, p. 50a et sec^.). Later additions are

eomparatively few.

Mytilus, Modiola, Septifer, and Crenella.

\,~Myt. lanceolatus,^ Sow. (? including edentuhis, tridens, pr^elongus, and inceqiiimlvm of the-

same author).

2-4.—Jfj/^. Couloni, Marc, Miclaillensis, P. and C, SanctcB-cmcis, P. and C, may with equal

probability belong to Septifer or to Mytilus,

5.

—

Myt. Cuvieri, Math., is a Modiola, under which genus it was originally described.

^-l.—Myt. Bubisiensis, P. and C, Yoironensis, P. and Loriol.

^.—Myt. Morrisii, Sharpe, has probably to be referred to BracJiydontes, a sub-genus of Modiola,
^-l^.'-Myt suhsimplex and Bittoni, d'0ih.,wqualisy Sow., Montmollmi, P. and C, Carteroni^

d^Orb., are Modiola.

U.—Myt, Salevensis, Lorial, (Favre, fos& de Mont. Saleve,pl. C, figs. 20-21, p. 385,) belongs
to BracJiydontes.

Ih.—Myt. Besoriamis, Loriol, (ibidem pi. C, figs. 18-19,) resembles more a Myoconcha than a''

Modiola.

le.^Modiola hella. Sow., is probably a Crenella,

11-U.-^Modiola Matronensis, cVOvh., Mod. Gillieroni, P. and C, Mod. undnlata, d^Orb.^
Mod, pulc]lerr^ma,l^^QQm.., i^. 2. Modiolaria), Mod. mgma,^^m.. - •

I'h.-^Myt, densesulcatus, d'Orb., a ribbed species, but not further characterized.

* Mem. Cour. Acad. Belgique, xxxiv, 1870; Briart et Cornet,. Foss. de BracqLuegmes, p, 5^.
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^^-24^.'-'Mod. Aldensis,d'Orh., Mod. Gifreana^V. and Tioux.

25.

—

M^t. Rhodani, P. and Eoux^ appears to be a Lithodomus.

^Q.—Mod. Mortilleti, P. and Roux.

27-29.

—

Mi/t. sulfalcatus, d'Orb.; Myt. scapularis, Lam., (=Myt, GaUienneij^ d'Orb.,
Gueranger, Album paleont. d. 1. Sarthe, 1867, pi. xxii, fig, 1), 3Iyt. engoUmensis, Coq.

30-31.

—

Mod, Querangefi and omatunma^ d'Orb., possess tlie strong ornamentation of

Bracliydontes,

32.

—

Mod. Ligeriensisj d^Orb,

33.

—

Myt. peregnnusj d'Orb., is probably a Septifer, (see Gueranger, Album paleont. d. 1.

Sarthe, 1867, pi. xxiii, fig. 7).

34-36.

—

Mod. reversa,f Sow., Mod. mterrupta, d'Orb., Mod. stnatocostata, d^Orb.

37.

—

Myt. clathratus], d'Arch.^ may be a Modiola, but the solidity of the shell strongly recalls

a Mytilicardia.

38-40.

—

Mod. semiornataj siliquajX and inornata, d''Orb.

41.

—

Modiolaria alternata, d^Orb.

'42.

—

Myt. Chauvinianus, d-'Orb. f=M. semistdcatus inVal. fran9.,) is most probably a Crenella.

43.

—

Myt. dilatatuSj d^Orb., would appear to be a young LitJiodomus.

44.

—

Myt. pileopsis, d''Orb., is a Crenella.

45.

—

Myt. orbiculattoSj d''Orb., is probably also a Crenella ; it is stated to be allied to the last

named species.

46.

—

Myt. suhqitadratus, Math.

47.54.

—

Mod, JDufrenoyi and divaricata, d^Orb., soluta, Duj., Moidinsii, Marrotimm^ and Bour^

geoisiana, d^Orb., reticulata, Coq., Flmdra, d^Orb.

55.

—

Modiola (BracJiydontes) ornata^ Miinst.

56.

—

Myt. Cottm, Eoem., is probably 2^ Septifer (vide Ryckholt, Mel. Pal., 1^'^ part., 1852,

p. 147).

57_59.

—

Myt. incurvtis, Reuss, strigilatus. and anthrakopJiilus, ZitteL

60.

—

Myt. striatissimu&, Reuss., ? a Septifer.

%l.—Myt. fissicosta, Reuss, sp., is based upon an imperfect specimen. If only the beak is

broken off, as shown in the figure, the shell must be compared with Crenella, but the enlarged figure

(7b, given by Zittel 1. cit. on pi, xii) is not an exact representation of that drawn in natural size.

52-64.

—

Myt. grypJioides, 1848,§ inflatus and tegiilatus, Miill., the first and last have the

appearance of Septifers. Bosquet considers the second named species to be a Modiola, and

Ryckholt (Mel paleont., 1^^ part., 1852, p. 151,) quotes it as a synonym of M. pileopsis, d^Orb.,

which determination is not improbable, for both belong to Crenella.

65.

—

Mod. Beimi, d'Orb., a large form allied to, and probably identical with, Porbe s' if(?f^.

typica.

^Q.—Mod.' radiata, Miinst.

67. Myt. arcaceus, Gein. This species shows much more affinities to Mytilicardia or Cardi-

tamera, than to any known forms of the Mytilidje.

68_76.

—

Mod. fracta, Reuss, concentrica, Goldf., sphenoides and tetragona, Reuss, typica,

Yoxh.y.Oppeli and capitata, Ziiiel, flagellifera, Porbes, angtistissima, Rss.

11 .—-Modiola ? omformis, Miill. If the species belongs to this family, it must be referred to

Crenella, or to Septifer^

* Quoted as M. Gaillenei by Pictpt and Campiche.

t Mem. Cour. Acad. Belgique, xxxiv, 1870; Briart et Cornet, Foss. de Bracquegnies, p. 53.

X Also recorded by Zittel from the Gosau formation in the Austrian Alps ; non Modiola siligua, Phil., a recent species..

§ Olim M. scalaris, Miiller, vide Suppl. Monog. Aachner Kreidef.^ pL ii, 1851, p. 68 = Myt. Mulleri, d'Orb., 1850=
Myt, AquisgranensiSi Ryckholt, Mel. paleont., 1852, lei; part., p, 151.
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78.

—

3f^t. spectahilis, Miill., (Suppl. Mon. Petrsef. Aachener Kreidef.^ 1859, p. 10, pi. 1,

fig. 10). The figured specimen is imperfect; the ornamentation of the shell would indicate a

Septifer.

79-80.

—

Mytihis elegans and Modiola flabellum are described by Schafhseutl from the Bavarian

Alps as occurring with fossils of cretaceous age, (Siid-Bayern^s Leth. geognost., 1863, pp. 156 and

157),

81-82.

—

Modiola angusta, Eoemer, (Yerst. des N.-D. Oolith., Naehtrag, 1839, p. 33), and

Mod. Queteletiana are quoted from Neocomien beds by Eyckholt, (Mel. paleont., 1®^ part., 1852,

p. 154).

83-87.

—

Mytilus (? SeptiferJ Benedeniamis, Eyck., Myt. Tomacensis, d^Arch., Mod, mida,

Ryck., Mod. ( ? Septifer) Ciplyana and Moreniana, Eyckholt, (Mel. paleont., 1^^' part., 1852,

pp. 147, 150, 152, and 155).

88-89.

—

Mod. MuUeri, Bosq., 1860 (=Myt. reversus, MiilL, non Sow., sed non Myt. Mulleri,

d'Orb., 1850 = ilf. gryphoides, MiilL; et non Myt. Mullen, Eyckh., Y'^'qI ^ Modiola faha,
Miiller), and Jiyz^. i>^^^j/^^^^^<9. Bosquet, (=Myt. lanceolatus, MiilL, non Sow., vide Staring^s

Bodem v. Nederland, 2^^® deel)

.

90.

—

Modiola faha,"^ MiilL, (PetrsBf. Aachener Kreideform., pt. i, 1847, p. ^'o,=:.Myt. Millleri,

Eyckholt, Mel. paleont., 1^' part., 1852, p. 150). I have examined a small specimen of this

species transmitted to our Museum by Dr. Bosquet, and I think it to be a true Modiola, not a

Lithodomtis,

91.

—

Myt. SartJiensis, Gueranger, (Album paleont. d. 1. Sarthe, 1867, pi. xxiii, fig. 1), appears

to be based upon a fragment of Modiola flagellifera, Forbes.

92-93.

—

Myt. Brueti and M. (?) Coloni(2, Gueranger, 1. cit., pi. xxiii, figs. 2 and 8.

94-97.

—

Mod. Uralensis, d'Orb., vicinalis, d''Orb., cuneiformis, Eichw., and Fisclieriana

d^Orb., are besides a few others recorded by Eichwald from Neocomien beds of Eussia, (Leth.

ross., xme livr., 1867, pp. 531 et seq.).

98.

—

Modiola indiffevens, Coq., is the only species known from Africa.

99-106.

—

Modiola attemmta, M. and Hay den, concentrico-costellata, Eoem., cretacea Conr
Jidim, Lea, MeeJcii, Ev. and Shum., ovata, Gabb, pedernalis, Eoem., and Saffordi, Gabb, (Meek
Smith. Misc. Coll., No. 177, 1864, p. 11).

107-109.—-J^^^i^^^.^ semiplicatus'\, Eoem., stiharcitatus. Meek and Hayd., tenuitesta Eoem
(Meek, ibidem).

110-112.

—

Crenella elegantula. Meek smd lisijd., granulato-cancellata, Eoem., and C. (8talaq~

minm) sericea. Con., (Meek, ibidem).

113-114.

—

Mytilus ? humerus, Con., and Stalagmium concentricum , Gabb, are g'iven by
Conrad from the so-called lower eocene, or rather cretaceous, rocks of California (Smith. Misc
Coll., No. 200, 1866, p. 5). They are both described by Gabb in the Palseontology of California

as coming from cretaceous deposits.

115-117.

—

Myt. paupercultts, ascia et qttadratus, Gabb, Pal. Calif., vol. ii, p. 245.

118-121.

—

Modiola Sishyonensis, ornata,% cylindrica et major, Gabb, ibid, pp. 245 and
246.

l^^.—Septifer dicliotomus, Gabb, ibid., vol. i, p. 186.

123-124.

—

M.od. Socorrina, d'Orb., (Coq. foss. de Colombie) and Myt, Araucanus d^Orb
(Voy. d^Astrolabe, 8cc.) are from Chili.

* Non Mod.faba, Fabr. apud Eeeve, which is a Crenella,

t Errore typico ^'^simplicatus" apud Meek.

% Should Myt. ornatus, Miinst., prove to be a Modiola, Gabb's name will have to be altered.
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Myt. eduliformis^ Eoemer, (Nordd. Kreide., 1841^ p. %^)i and M. Icevis, Defr._, (Diet. sc.

nat._, xxxii^ p. 151_,) are considered as doubtful ; neither of tliem lias been figured; the former is

a Mytllus, about two inches long and one inch high, in form allied to M, edulis ; the latter may,

according to Pictet and Campiche, belong to Inoceramus mytiloides.

125-129.

—

Modiola typica, nitens
^
polygona, flagellifera, radiatnla, annectans, and Mytilus Arria-.

loorensis occur in our South Indian cretaceous deposits. Of these the first and fourth noted species

have already been mentioned under previous numbers.

Lithodomus (see Pictet and Camp._, 1. cit., p. 524).

130-153.

—

LitJi. pralonga^ohlonga smd Arc/iiaci o^ d-'Orb.,, Auhersonensis, Pict. and C._, amygda-

loides and avellanaj d^Orb. ohesa,-\ ornata Sindprestensisj Pict. and Camp._, sub-intermedia, d^Orb.,

traversensisjV. and C, rostrata, carentonensis, siih-orbicularis, rugosa, and cequalis of d'Orb., Coquandi,

Guer., pyriformisj d'Orb.^, Toucasiana, d'Orb.^ contorta,X Duj. sp., intermedia, d'Orb., cretacea^

and Mppuritum. Coq._, Agl^e, d''Orb.

154.

—

L. spathulata, Gein., would rather seem to be an Icanotia, (a sub-genus of Baroda, see

antea, p. 145), than a LitJiodomus or Modiola.

155-156.

—

L. elongatajVM^Q]i,^^.j and irregularis, Gein. The last named species does not

appear to be a Lithodomus, and the next one quoted by Pictet and Campiche must remain as

Modiola faba, Miill.

157-160.

—

L, Ciplyana, similis, Hannonim, Ryck._, andX. modiolus (Cardita modiolus, Nilsson,)

are described by Ryckholt in his Mel. paleont., 1^^ part., 1852, pp. 127 et seq. The last named

species has already (antea p. 194) been cited in the family Glossid^ according to Pictet and

Campiche, but Nilsson^s original figure rather supports, I think, Ryckholfs generic determin-

ation, while the shell figured by Reuss under Nilsson^s name could hardly rei^resent the same

species, the beaks being shown far too prominent.

161.—Z. Weberi, Miiller, Suppl. Petrsef. Aachener Kreidef., 1859, p. 19.

162.

—

L, alpina, Zittel, (Denksch. Akad., Wien, 1866, xxv, pt. ii, p. 87,) is from the Gosau-

formation.

163-164.

—

L. affinis ^i Bipleyana, Gabb, (Meek in Smiths. Misc. Coll., No. 177,1864,

p. 10,) are from North America.

165.

—

L. oviformis, Gabb, Pal. Calif., vol. i, p. 185.

166.

—

L. socialis, d'Orb., Voy. d'Am. merid., 1842, p. 91.

167.

—

Z. australis, Gabb, Proc. Am. Philos. Soc, 1864, p. 194.

168.

—

Z. cretacea, Coq., Lynches Exped., p. 224 (non idem Coquand).

169-171.

—

Jjitkod, (Botula) tumidula, curta, and sub-cylindrica are from the South Indian cre-

taceous rocks.

LITHODOMUS, Cuvier, 1817, (see p. 369).

1. Lithodomus (? Botula) tumidula, Stoliczka, PL XXIII, Pig. 16, and

PI. XXXVIII, Pig. 13.

Lith, testa elongate sub-quadrangulari, tumida ; postice oblique truncata ; umbo-

nibus anticis, latis, incurvis ; lunula profunda; superficie striis tenuibus incrementi,

sulcis nonnullis latioribus intersectis instructa, depressione latiuscula sub-mediana

* D'Orbigny describes (Voy. Am. Merid., 1842, p. 162,) a Myt. eduUformis from diluvial or quaternary beds at

Montevideo.

t Non Lith. ohesa, Phil., a recent species.

X L. ohtusa apud d'OrbignyetGueranger, Album pal. de la Sarthe, 1867.

§ Non ^c?em Conrad,

4 Y
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ah umhone idriusque valvulce oblique ad marginem ventralem decurrente, antice et

postice sulculis marginata.

Lengtli of shell : height ... ... ... ... I'SO

„ „ : thickness ... ... ... ... 1"33

This is one of the very few species which by its short tumid form, concentric

striae of growth, and the broad incurved beaks, indicate the occurrence of the sub-

genus Botula in cretaceous deposits. The species is particularly characterized by

the sub-median depression fvide pi. xxxviii, fig. 13), which extends from the beak

of each valve to about the middle of the ventral portion.

Locality.—South-east of Arrialoor, in a conglomeratic whitish sandstone ; only

the figured specimen has been found.

Formation,—-Arrialoor group.

2. LiTHODOMTJS cunTA, Stoliczka, PL XXIII, Eig. 17.

Lith. testa ovato-cylindracea, antice ac postice sub-t7'uncata, umhonibus anticis^

parvulis^ superficie concentrice striata.

Length of shell : height... ... ... ... ... 1*8

„ ,, : thickness ... ... ... ... 1*82

The single specimen known is not in a very good state of preservation, but

the short, almost quite cylindrical, form is so characteristic that the species can

be readily distinguished by it. Both the ends are sub-truncate, the anterior slightly

convex, the posterior somewhat obliquely obtuse, which form distinguishes the

Indian species from iz77z. a^^Z^(^7^a, d'Orb. Portions of the surface of shell only

indicate the presence of striae of growth.

Locality,—Odium ; found boring in yellowish earthy limestone.

Formation,—Ootatoor group.

3. LiTHODOMUS SUB-CYLINDRICA, StoUczlm, PL XXIII, Eigs. 18-19.

Lith, testa pistilliformi^ cylindracea^ postice gradatim compressiuscula^ ad
utramque terminationem sub-rotundata^ umbonibus sub-tei^minalibus, anticis, parms^

incurvis ; superficie striis acutis^ sulculis nonnullis interpositis, concentricis, tecta.

Length of shell : height ... ... ... 2-67

: thickness ... ... ... 2-67 - 2-68

The anterior part of the shell is almost perfectly cylindrical, towards the

posterior end the form becomes laterally compressed, and so far agrees very well

with that of Lith. rugosa, d'Orb., but the Indian species wants the peculiar trans-

verse striation on the ventral side which distinguishes the European fossil.

It could be supposed from the imperfect figure given in the Trans. Geol. Soc,
Lond., vii, pi. xvi, fig. 7, that Litli. sub-cylindrica is the same sheilas Eorbes'
Mytilus cypris, this species having been by European authors also referred to

Lithodomus ; such is, however, not the case, as may be seen by a comparison of the
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corrected figure of Forbes' original on our plate xxiii, fig. 12. Mytilus cypris I

believe to be only a young specimen of Modiola typica, Porbes.
Locality.—Odium, in yellowish brown earthy limestone; not common.
Formation.—Ootatoor group.

MODIOLA, Lamarchn^^, (see p. 370).

1. MoDiOLA TYPiCA, Forhes, PL XXIII, Pigs. 12-15,

1846. Mytilus (Modiolus) typicus et cypris, Forbes, Trans. Geol. Soc, Lond., vii, p. 152, pi. 14, fig. 4, and

pi. xvi, fig. 7.

1850. M. typicus et Lithodomus cypris, d'Orbigny, Prod. II, p. 247.

1866. Modiola typica, P., Zittel, Denksch. Akad., Wien, xxv, pt. ii, p. 78, pi. xi, fig. 5.

Mod. testa cuneato-ohlonga^ paulo arcuata, modice tumida^ antics ohtusata^

postice plus minusve dilatata et ad marginem oblique suh-truncata, ad terminationem

posterO'inferiorem sub-rotundata ; umhonihus sub-anticis, latis, incurms, contiguis

;

margine dorsali postico convexo^ ventrali medio leviter insinuato ; valvis regione

ante-mediana ab umbonibus ad marginem ventralem decurrente depressa, costtilis et

striis incrementi concentricis, in parte posteriore multo crassioribus, in convexitate

maxima multiplicatis^ et ante medium maximce elevationis fasciculo obliquo striarum

radiantium subtilium decussatis ornatis.

There is a good deal of variation to be observed in the Indian specimens as

regards the convexity of their valves. Some are more inflated and less high, others

less inflated, and in these specimens the posterior half of the dorsal margin is

always more extended, forming an elevated compressed crest. The general form

closely approaches that of many fossil and recent species (like Modiola Fhillipinarum^

Hani.), but the concentric ribs and stri^ are much stronger, particularly on the

posterior part, and along the ridge of greatest convexity they are much sub-divided.

One of the most important distinctive characters consists in a bundle of thin radiat-

ing striae, situated on the anterior declivity of the greatest median convexity of the

valves, as already pointed out by Forbes and Zittel. The same character is also

to be seen in the European fossil from the Ali)ine Gosau formation. The fulcra

which support the ligament extend over a little more than half the length of the

shell and are considerably thickened ; the hinge itself is very thin and toothless,

as usually in recent ModiolcB.

Porbes' Mytilus cypris, which d'Orbigny and subsequent authors have

referred to the genus Lithodomus, appears to me nothing else than a young specimen

of Mod. typica. I have examined Porbes' original specimen, and after exposing it

from the adherent rock, I found that the posterior end is much broader than shown

in Porbes' figure; I have, therefore, given another representation of this type.

A few radiating strise are distinctly traceable about the middle of the valves.

Localities.—Andi^ydiudLj, Koloture, Alundanapooram, Serdamungalum, &c.,

mostly in a brownish more or less conglomeratic or earthy rock. The species is

also common throughout the Alpine Gosau deposits, the fossils from which mostly

correspond with those of the Turonien.

Formation.—Trichinopoly group.
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2. MoDiOLA NITENS5 Forbes, PI. XXXVIII, Eig. 6.

1846. Mytilus nitens, Forbes, Trans. Geol. Soc, Lond., vii, p. 151, pi. xvi, fig. 8—idem auctorum.

Mod, testa ovato elongata, tenui ; valvis modice sub-convexis, mitice angustate

rotundatis ; postice compressiusculis, sensim dilatatis et ad marginem sub-rotundatis,

depressione obliqua paulo profunda ab umbonibus ad marginem antero-ventralem

decurrente, umbonibus anticis, latiusculis, depressis, superficie striis incrementi acutis,

confertis et tenuibus tecta,

A small species with a thin shell, elongately ovate, being narrowly rounded

in front with almost quite terminal beaks and a shallow rather short depression

running from them to the ventral margin ; the posterior part of the shell widens

considerably and becomes very flattened towards the rounded margin. The

surface shows only fine, sharp concentric striae of growth, but no radiating lines,

which are so characteristic for Mod, typica, from which species the present shell

also differs by the smaller convexity of its valves. The same difference applies in

a comparison of our species with M. Oppeli of Zittel. Eorbes' original figure

represents a smaller specimen, but the ventral portion should be a little broader

at the anterior end, the species being a Modiola and not a Mytilus,

Locality,—Olapaudy, in a yellowish earthy rock ; apparently very rare.

Formation,^—Arrialoor group.

3. Modiola polygonAj d'Orbigny, PL XXIII, Eigs. 10-11.

1846. Mytilus (Modiolus) fulcher, Forbes, Trans. Geol. Soc, Lond, vii, p. 153, pi. xvi, fig. 6, non idem

Phillips, nee Goldfuss.

1847. Mytilus polygonus, d'Orbigny, Voy. Astrolabe Pal., pi. v, figs. 41-42 \—idem auctorum {non pulcherri-

nus, errore typico, ind'Orbigny's Prodrome).

Mod. testa sub-tetragona, regione ab umbonibus ad terminationem postero-inferi-

orem diagonaliter extensa rotundate carinata, antice sub-rotundata, postice oblique

truncata, margine dorsali brevi, recto, ventrali fere recto, vix insinuato, umbonibus

sub-terminalibus, anticis, Icevibus, valde incurvis, approximatis ; superficie striis

incrementi tenuibus et alteris radiantibus subtilissimis et confertissimis, vix conspicuis,

ornata.

A very marked, obliquely sub-quadrangular and moderately tumid form,

each valve being diagonally provided with a rounded ridge, which more or less

projects posteriorly and thus slightly alters the form of the shell. At the margins

the valves are peculiarly attenuated, forming sharp edges. Besides the stride of

growth which are sharp and very fine, there is almost on the entire surface a very

minute radiating striation perceptible under a lens.

Locality,—Pondicherry, in a light bluish grey sandstone; apparently not

common.

Formation.—Valudayoor group (?).
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4. MoDiOLA FLAGELLiFERA, Fovhes, PL XXIV, Pigs. 1-2.

1846, Mytilus (Modiolus) flagelliferus, Forbes, Trans. Geol. Soc, Lond., vii, p. 152, pi. xvi, fig. 9.

1850. Idem, d'Ork, Prodrome, II, p. 247.

1865. Modiolajlagellifera, Forb., Zittel, Denkscb. Akad., Wien, xxv, pt. ii, p. 82, pi. xii, fig. 2, (cum synom).

Mod, testa elongata, soleniformi, suh-arcuata, antice rotundate obtusa, postice

paulo dilatata et ad terminationem oblique sub-rotundata, sub-compressa, umbonibus
anticis, sub-terminaUbus, depressis, maf^gine dorsali et ventralifere parallelis ; super-

ficie costulis incrementi flagellatis, antice et prope marginem ventralem multo tenui-

oribus^ orfiata,

A peculiar solenoid form, which attains a length of nearly 120 m. m. It is

moderately inflated, becoming more compressed, and at the same time very

gradually higher posteriorly. The ribs are numerous, thick, more or less sub-

divided along the most elevated diagonal region of each valve, but on the ventral

side they become thinner and are sometimes almost obsolete. Young specimens

have comparatively very thin and flattened valves. When the shell surface is

very well preserved, it shows a minute punctuation or granulation, which indicates

the presence of a slightly rough epidermis in the fresh shell.

Matheron appears to have figured (in 1842) a fragment of this species under
the name of Inoceramus siliqua from the Dept. of the Rhone. Zittel identified

the Gosau form with our Indian, and Bosquet apparently quotes it fromLimburg
under the name Modiola fiagellifera, var. angusta, fvalvis minoribus, et angmti-

oribus^ Bosquet, Possil fauna et flora van het Krijt v. Limburg in Staring's

Bodem v. Nederland, IP® deel).

Thus the species appears to have a large geographical distribution. It belongs

to a type which is eminently characteristic of the mesozoic age, and all the species

are extremely like each other. I would particularly draw attention to the species

described in the above-quoted volume of the London Transactions (p. 193, pi. xxii,

figs. 2-3,) from so-called Jurassic rocks of Sotith Africa as M, Bainii, Sharpe.

This species only differs from the Indian shell by very fine transverse stri^ near

the anterior half of the ventral edge ; they are not to be observed on the two

specimens of ^a^^W^/er^ which I have examined, and Zittel does not notice them
in European specimens.

Locality,—Pondicherry, in a bluish grey sandstone ; apparently rare. We
have no specimens of the species in our collections ; the figures I have given are

taken from a young shell with open valves and two fragments of a large specimen,

the anterior half being the original of Porbes.

Formation,—Valudayoor (PArrialoor) group.

5. MoDiOLA (Beachydontes) badiatula, Stoliczha, PI. XXIII, Pigs. 4, 6, 7.

Mod, testa elongato ovata, paulo arcuata^ antice angusta, dorsaliter et postice

T)alde dilatata^ ad terminationem sub-rotundata^ regione ventrali rapide declivi et ad
medium insinuata; umbonibus terminalibus^ depressis; superficie, in junioribus

4 z
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specimimbus, costulis et striis radiantihus crispatis seu undalatis et in elevatione

diagonali angulatis ornata, in adultis costulce radiantes scepe plus minusve ohsoletcB,

sed stricB incrementi multo distinctiores sunt, Cardo denticulo obtuso in utraque valva

infra umbones sito instructus.

Sliell elongately ovate, slightly arcuate, with terminal depressed beaks, and a

very narrow anterior end, the posterior and dorsal portion is greatly dilatated and

becomes gradually very flattened, the ventral side is comparatively narrow, preci-

pitous, and slightly incurved at the margin, a shallow depression running as usually

from the beaks to the median part of the ventral margin. The hinge has in each

valve a distinct obtuse cardinal tooth below the beak, the one in the right valve

being a little more remote from the beak than that in the left one.

Young shells when well preserved (see fig. 6, enlarged three times,) have the

entire surface covered with more or less undulating radiating ribs, those on the ventral

slope being thinner than others ; they are on the median convexity of the shell

angularly bent. When the surface of the shell is not well preserved, as is often

the case in older specimens, the ribs gradually disappear, with the exception of

those on the ventral slope, but the concentric strise of growth become instead

much more distinct (see fig. 7).

The present species belongs to the type of Modiola Guerangeri, d'Orb., but

is readily distinguished from it by the more flattened and expanded dorsal portion

of the shell. Among recent forms I may quote M, vexillum, Reeve, from Aus-

tralia. These species represent a small group of striated Modiolce, for which the

name BracJiydontes may be sub-generically reserved ; they have no striae at the

lower anterior end. In another small group represented by the next fossil species,

the striae are developed on the anterior and posterior end of the shell, while they

become obsolete on the ante-median ventral depression. In this latter group also

the striae or ribs are usually not angularly bent along the diagonal elevation of

tlie shell, resembling in this respect striated Mytili,

Locality,—Neighbourhood of ComarapoUiam, in a light coloured sandstone.

Formation,—Arrialoor group.

6. Modiola annectans, StoUczha, PI. XXIII, Pigs. 8-9.

Mod. testa elongata, paulo arcuata, angusta^ tumida^ non carinata ; margine

dorsali fere uniforme lente curvato, ventrali ante medium insinuato, antice angus-

tissima, posfice angustatim sui-rotundata ; umbonibus anticis, lente incurvis, depres-

siusculis ; superficie costellis continuis, tenuibus, radiantibus, in depressione ventrali

obsoletiSy striis incrementi subtilissimis et confertissimis decussatis ornata,

I have already noticed that this species belongs to a small group, represented

in a fossil and recent state. The radiating ribs are very fine and decussate by
minute striae of growth. The former become obsolete on the ventral depression

and are again strongly marked on the anterior end, which is only slightly developed
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below tlie beaks. On the wliole, this ornamentation resembles that of Septifer,

but there is no trace of an internal lamella in the Indian fossil. It diflPers from

Mod, Cuvieri (Myt, Uneatus apud d'Orbigny) by its curyed or twisted shape.

Locality,—Vylapaudy, in a whitish sandstone.

Formation,—Arrialoor group.

MYTILTJS, Linne, 1758, (see p. 371).

1. Mytilijs Arrialgoiiensis, Stoliczka, PI. XXIII, Pigs. 2, 3, 5.

Myt, testa elongato sub-tetragona, umhonibus attenuatis, sub-actitis, terminalibus

instructa, compressiuscula ; area ligamentali sub-recta^ in marginem dorsalem lente

curvatum inconspicue transeunte, marg, ventrali paulo insinuato, postico sub-

rotundato ; regione ventrali angustissima, fere verticaliter declivi; superficie striis

incrementi tenuibus et nonnullis sulcls crassioribus notata,

A small rather compressed species of a sub-quadrangular shape, with pro-

minent, attenuated terminal beaks, slightly varying in height, the posterior dorsal

edge being a little more extended and curved in the flatter specimens, while in

the slightly more tumid ones it is almost straight. The surface only exhibits

fine concentric striae, these being occasionally intersected by stronger marked
depressions of growth.

Locality.—ComarapoUiam, in a whitish sandstone ; not common.
Formation,—Arrialoor group.

XXXIX. Family,—FINNIDJE,

The animals of Finna have the mantle-margins entirely disunited, one pair

of long gills and one of moderately elongated triangular palps on each side, the

former originating between the palps ; the foot is short, conical, grooved below,

and with a strong byssal gland; the pedal muscles are well developed, divided into

three pairs, one anterior, one median, and one posterior, the two latter consisting of

several more or less isolated branches ; the posterior adductor is semi-oval or

roundish, the anterior much smaller, but well marked ; the anus is situated on a

prolongation of the rectum, possessing at the side peculiarly elongated valvulse, the

nature of which is as yet unknown.

Shell sub-triangular, equivalve or sub-equivalve, pointed at the beaks, gaping

posteriorly, hinge toothless, ligament linear, long, almost internal ; muscular scars

unequal, the anterior situated at the beak, posterior sub-central, ovate or roundish

;

pallial impression entire ; outer layer of shell fibrous, inner within the pallial line

more or less distinctly perlaceous.

The genera to be placed in this family are Aviculopinna, TricMtes, Finna, and

Bryophila, The two former are known only fossil, the two others recent. A few

species of Finna have been recorded from palaeozoic rocks, but the forms are

somewhat aberrant and may belong to distinct types. True species of Finna
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appear, however, in the Trias, and their number increases gradually up to the

present date, when they reach their maximum of development.

I have here accepted Philippi's suggestion of separating Pinna into a dk-

tinct family in preference to classifying it with the Aviculidje, As regards the

disunited mantle-margins Finna resembles Avicula, but the ^comparatively strong

development of the anterior adductor, the origin of the gills between the palps,

the development of the median pedal muscles, and the rounded shape of the

posterior adductor, agree with the Mytilijdje, Again, the shell of a JPinna resem-

bles a very oblique Avicula, in which the anterior ear becomes obsolete, but the

manner in which the ligament is attached to the dorsal edge, and its great length,

agree much more closely with that of Mytilus and Modiola, than with Avicula.

Thus the organisation of the animals, as well as most of the characters of the

shells, appear to me to point to a position intermediate between the former and the

next family.

1. Aviculopinna, Meek, 1864, (Am. Journ. Sc. and Arts, xxxvii, p. 212;
Geinitz, Dyas, p. 77). Very elongately sub-trigonal, equivalve, with slightly

indicated sub-terminal beaks, the shell being somewhat produced in front of them,

posteriorly gaping; hinge line very long, edentulous; type, Avic. prisca, Miinst.,

from Permian rocks.

Judging from Mtinster's figure in Goldfuss' Petr. Germ, the shell of this

species appears to be of appreciable thickness, but no account refers to the struc-

ture of the shell itself. Its general sub-trigonal form and posterior gape has a
very decided relation to Fmna, but the beaks are not quite terminal, and the

anterior end has almost more the form of a Modiola than of an Avicula, to which
latter genus Geinitz referred the species under the name of A. pinnceformis. If

the posterior end were not gaping, but closed, the shell would be better classified

in the Mytilid^, as suggested by Meek. It also shows a close resemblance to

M' Coy's Pterinites, but this is not gaping posteriorly.

2. Trichites, Plott, 1676, (Morris and Lycett, Moll. Great Oolite, pt. ii,

p. 32; Pinnigena, de Luc). Shell generally irregularly sub-quadrate, very thick,

fibrous throughout, inequilateral, and mostly inequivalve, often with prominent
more or less twisted and terminally obtuse beaks, slightly gaping in front of them •

left valve larger, more convex and thicker than the right one, both with variable

rugosities on the surface ; hinge linear, edentulous, posterior muscular scar sub-
central, large, anterior very probably situated at the beaks, as in Pinna ; type,

Trich. nodosus, Lycett, from the great Oolite of England. Most of the species

known are from Jurassic deposits, only one has as yet been recorded from the
cretaceous.

3. Pinna, Linne, 1758. Sub-trigonal, with terminal, or nearly terminal,

produced beaks, the margin being generally slightly indented below the same
for the passage of the foot and byssus; posteriorly widely gaping; hinge line

straight, edentulous, with a long almost internal ligament, anterior muscular
impression small, situated in the beaks, which are often corroded, posterior muscular
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scar very large, sub-central ; structure of shell fibrous and variously ornamented on

the surface, internally pearly within the extent of the pallial line, which is entire

;

type, P. fiobilis, Linne. The valves are often split along the median line, which

seems to have been more commonly the case in fossil species of the genus, than

it is met with in recent shells. The anterior adductor sometimes forms concentric

lamellse in the beaks, their outer surface becoming eroded, and sometimes replaced

by a regular chambered vault. This was noted as indicating probably a generic distinc-

tion in some fossil species, but is certainly only the result of regular growth and may
be often observed also in recent specimens. Species of Finna are rare in palaeozoic

rocks ; they sensibly increase during the Jurassic and cretaceous period, become

again apparently less numerous in the tertiary epoch, and attain their maximum of

development in the present tropical regions, only very few being known from

northern seas.

The name Atrina has been proposed for P. saccata, Linne, which is of a pecu-

liar vitreous structure, and has entire beaks. It barely marks a distinct sub-genus,

and it certainly cannot be used to the extent accorded to it by H. and A. Adams.
4. Bryophila, Carp., 1864, (Ann. and Mag. Nat. Hist., 3rd ser., xiii, p. 314).

Shell like a minute Finna, with pointed beaks ; upper margin straight, with a strong

internal ligament, anteriorly at the byssal sinus somewhat insinuated, ventrally and

posteriorly rounded and gaping; posterior muscular scar sub-central, indistinct; type,

B, setosa, Carp., from Cape St. Lucas, found between algse. The animal is stated

to be viviparous, and in form '' like minute Finna, or a transverse Ma7^garitop}iora

without ears, or an Isognomon f=Melina=FernaJ without pits." Its length is only

0*13 inch and the width 0'2 inch, but it is said to be adult. The structure of the

shell agrees with that of Finna, being fibrous externally, nacreous internally.

List of cuetaceous species.

1. TricUtes Ficteti, Camp., (Mat. p. 1. Pal. Suisse, vme ser.^ 4™® part., 1869, p, IQ, is

the only^ well known cretaceous species.

Pinna, see Pictet and Camp., Pal. Suisse, ivme ser., 3"^® part., p. 536.

2-24.—P. sulcifera, Leym., Gillieroni, helvetica, and Homhresi, Pict. and Camp., JRohinaldina,

d''Orb., gracilis, Phil., crassa, Sow., (^myitis, P. and C, sub-tetrayona, d''Orb., hicarinata,-\ Math.,

Moreana, Galliennei, Neptuni, and Ligeriensis, d''Orb., sulcata, Woodw., recticostata, d^Orb.,

petasunculus, Math., Moulinsii, d''Orb., Cott(2, Gein., cretacea, Schloth., quadrangularis, Goldf.,

fenestrata, Rcem., nodulosa, Reuss.

25-28.—P. ahrupta, sub-lanceolata, suh-cuneata, and fiigax are described by Eichwald from

various parts of Russia ; the three first named species are said to be from Neocomien, the last from

Cenomanien deposits, (Leth. Ross., x livr., 1867, p. 545 et seq.).

29-33.—P. calamitoides, Shum., fibrosa, Meek and H., laqueata, Con., rostriform.is, Mort.^

and lingula, Newb., are noticed from North America by Meek in Smith. Misc. Coll., No. 177,

1864, p. 9.

* Pinnigena magna, d'Orb., Prod. II, p. 107, is quite insufficiently characterized. It is quoted from Neocomien beds,

t Zittel unites this species with cretacea, which appears to me very probably correct (Denksch. Akad., Wien, xxv, pt. ii,

p. 87), and makes some very valuable observations regarding allied species and synonyms.

5 A
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34.

—

F, Brewerii, Gabb._, (Pal. Calif.^ ij p. 188^ and vol. ii^ p. 195^) is from California. In

vol. \ij p. 268^ an undetermined species is noticed by the same author from Mexico.

35._p. minuta, Gabb, Proc. Acad., Phil., 1860, p. 118.

36-39.

—

Pinna com]^^lanata , arata, laticostata, intumescens and consohrina are from Southern India.

PINNA, Linne, 1758, (see p. 382).

1. Pinna complanata, Stoliczka^ PL XXIV, Pigs. 3-4.

1846. Pinna restituta, Honingh. apud Forbes, Trans. Geol. Soc, Loud., vii, p. 153,— non eadem Honingli.

apud Gr old f. =: cretacea, Schlotli.

Pinna testa elongato trigona^ margine dorsali et ventrali angulo 33° ah apice

divergentibus, valvis ant compressiusculis aut lente convexis^ medio in parte anteriore

longitudinatiter sutcatis^ in posteriore fissis, dimidio superiore, aut dorsale^ costis 5-6

longitiidinatihtis, interspaciis diiplo tatioribus, pauto concavis, separatis, parte inferiore

ad medium costis 3-4 similibus et ad marginem ventralem rugis concentricis ornata.

The ornamentation of this species with the slightly prominent and rather

distant ribs very much resembles that of the European Finna cretacea, and frag-

ments of it have been considered by Eorbes as belonging to this species, but the

Indian fossil is much more widely triangular than the European. The valves

are along the middle line from the apex entire, and generally slightly grooved

;

approaching the middle, and further on, they are fissured.

Localities,—Koloture, Anapaudy, Alundanapooram, in brownish sandstone.

Formation,—Trichinopoly group.

2. Pinna aeata, Forbes, PI. XXIV, Eig. 5, PL XXV, Eig. 1, PL XXVI, Eig. 5.

1846. Pinna arata, Forb., Trans. Geol. Soc, Lond., vii, p. 153, pi. xvi, fig. 10— eadem auctorum.

„ Pinna decussata, Goldf., apud Forbes, ibidem p. 153.

P. testa lanceolate trigona, margine dorsali cum ventrali angulum fere 25° ad
apicem formante, plus minusve inflata, valvis ad medium carinatis et inparte posteriore

fissis, dimidio superiore, vel dorsale, utriusque valvce costis 7-9, in speciminibus adultis

postice costulis tenuioribus alternantibus ornato, dimidio inferiore ad medium 3-5-

costato, prope marginem ventralem concentrice eleganter striato et plicato.

This species is very closely allied to the European Finna decussata, and some
larger fragments of it have been referred by Eorbes to that species. The principal

distinction between the two is the presence of intermediate ribs on the dorsal or

upper halves of each valve in the Indian species. I have not observed these in the

true Finna decussata, but if they do occur, there would hardly be sufficient ground
for separating the two shells, as the only other character of note consists in the
fineness of the striae of growth crossing the longitudinal ribs in P. arata.

Locality,—Aim^^uAj, Serdamungalum, Koloture, in brownish sandstone.

Formation,—Trichinopoly group.
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3. Pinna laticostata, Stoliczka, PI. XXV, Pigs. 2-3, PL XXVI, Pig. 4.

P. testa lanceolate trigona, antice tumida^ postice complanata^ margine dorsali

cum ventrali angulum circiter Zh^'-Z'S'formante, valvisfere uniforme convexis aut con-

vexiusculis, medio non fissuratis, costis 12-14, longitudinalihus, crassis distantibus, 3-4

ad marginem dorsalem approximatis, striis incrementi crassiusculis intersectis ornatis ;

regione latmscula inferiori, sen ventral% rugose plicata et striata.

Shell rather elongately sub-trigonal, tumid near the beaks, and becoming gra-

dually flatter posteriorly. The valves are not fissured along the middle, ornamented
with from 12-14 strong distant ribs, crossed by rather distinct somewhat undulating

striae of growth. Three or four of the ribs are along the dorsal margin very closely

placed near each other, others reach beyond the middle on the ventral or lower

half of each valve, but a rather broad area along the ventral edge exhibits only

striae and somewhat irregular rugosities of growth.

Localities,—ComarapoUiam, in a coarse grey sandstone, and Ootatoor, in a light

brown limestone.

Formation.—Arrialoor and Ootatoor groups. Prom the last named group there

exists in our collection only one fragment of a large specimen with the shell surface

well preserved ; it entirely agrees with others from ComarapoUiam.

4. Pinna intumescens, Stoliczka, PL XXVI, Pigs. 2-3.

P. testa elongato trigona^ valde inflata, marginihus ad apicem angulum circiter

ZT formantibus ; valvis lateraliter convexis, antice continuis, uniforme curvatis,

postice sub-angulatis, intus furcatis, nonfiunquam prope terminationem posteriorem

fissuratis; parte superiore valvarum costulis longitudinalibus 6-7 instructa, inferiore

fere Icevigata, rugis et striis incrementi notata,

A very tumid species with a large pedal opening below the beaks and strongly

convex valves. Near the anterior end these are uniformly convex ; then follows on

the internal side of the shell a deep depression, marked on the cast by an elevated

ridge (see fig. 2), and this continues to near the end of the posterior margin, some-

times showing a division between the two halves of each valve.

Localities.—Odium, in earthy limestone.

Formation.— Ootatoor group.

5. Pinna consobeina, d'Orbigny, PL L, Pig. 4.

1847. JPinna consohrina, d'Orb., Voy. Astrolabe, Paleont., pi. v, figs. 39-40.

I have given a copy of d'Orbigny' s figure merely to complete an account of

the shells noted from the South Indian cretaceous deposits. D'Orbigny's figure

indicates a species which is very narrow and long ; the ornamentation is similar

to that of P. complanata, but if d'Orbigny's figure is correct and drawn from a

good specimen, it cannot be considered as representing the same species. I was

not able to find d'Orbigny's original in Paris.
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XL. Family,—A VICULIJDJE.

The mantle margins are in this family entirely open, each half consists of three

layers grown together ; the inner one is usually thickened towards, and fringed at,

the edge itself, with brown pigment cells on the inner side ; the gills are narrow,

the laterally reflected portions of each pair are (as in Meleagrina and many true

AviculceJ narrower than the median laminae, and attached to the common base by

strong transverse strings ; posteriorly the gills are curved or bent upwards and

usually quite free at the ends, neither attached to the mantle nor grown together

;

the palpi are of moderate size, sub-triangular, truncate below, striated on the inner

sides; the gills originate below them and not between them as in the ilfrjTizz)^;

foot small, usually somewhat attenuate at the end, below distinctly grooved, and

at the base provided with a strong byssal gland. The pedal muscles consist of two

branches, an anterior thinner pair and one posterior, much stronger, attached

in the convexity of the posterior adductor, which is narrow, elongated, and

always more or less curved. The anterior adductor is only represented by a

very thin muscle, placed just in front of the base of the labial palps. In

Avicula this muscle is generally tolerably distinct, in Melina f=^ Perna) it is

extremely thin, but there is sometimes (in Melina spathulata for instance) another

thin muscle present just behind the place of attachment of the anterior pedal

muscles ; this could be regarded as the anterior adductor or at least part of it, for

it passes from one side of the mantle direct to the other ; in Vulsella the anterior

adductor is barely traceable, but in Malleus it is more distinct.

The shells of the Aviculid^ are generally inequivalve, the right valve being

often a little smaller or less inflated than the left one, and both are generally eared

;

the anterior ear of the right valve has a byssal sinus, or there is a byssal gape below
the beaks indicated by an insinuation of the margins of both valves ; the outer

layer is scaly, laminar, or partially fibrous, the inner, especially within the

pallial impression, nacreous; the hinge line is usually straight, the ligament
sub-external, placed either in one groove or in several pits ; hinge with small or

obsolete teeth; posterior muscular scar sub-central, elongated, usually curved,

anterior very slight or obsolete, at the base of the anterior wing
; pallial impression

entire.

The A vicuLiD^ are mostly extinct forms ; they have been much more numerous
and varied in former geological periods than they are at present. They are already

largely represented in palaeozoic rocks. It is at present difficult to say in which
formation the maximum of development falls, for they are almost equally numerous
in each one of them, but certain genera are more or less restricted to certain

formations.

The recent species of this family are inhabitants of moderate depths of the sea,

and chiefly of the tropical waters, where they mostly occur on coral reefs in one
or two fathoms of water. There are about 120 recent species on record, while the

number of fossil species is certainly not short of one thousand.
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In the arrangement of the genera, I shall here adopt three sub-divisions accord-
ing to the development and location of the ligament :

—

a, AvicuLiNjE, with Megambonia, AmhonicMa, Megaptera, Monopteria, Fieri-
nites, Bhyncliopterus, Fosidonomya, JBLaloUa, Fterinea, Fseudo-monotis, Casianella,

Fteroperna, Aucella, Avicula.

b, MULiNmm, with Actinodesma, Hornesia, Gervillea^ Inoceramtis, Anopcea,
Fulvinites, Fernostrea, Leproconcha, Crenatula, Melina,

c, VUL8ELLINM, with Eligmus, Chalmasia, Nayadina, Dimya, Vulsella, Malleus.

a. Sul-family,—A VICULINM,

Ligament attached to the entire external hinge margin, or placed in a
shallow groove near the beak and spreading over the hinge area as it extends
posteriorly.

1. Megamhonia, Hall, 1859, ( Pal, New York, iii, 273 ). Shell sub-ovoid, sub-

equivalve, moderately inflated, very inequilateral, with sub-anterior beaks ; anterior

muscular scar small, distinct, marginal, posterior larger, indistinct; hinge line

anteriorly crenulated, posteriorly somewhat expanded, more or less compressed, but
not usually distinctly winged ; surface marked wdth lamellar stri^ of growth and
sometimes also with radiating lines; type, M. sub-orbicularis, Hall.

The shells of this palaeozoic genus strongly resemble ovoid forms of Modiolopsis,

with which probably some of the species are generally identical. Hall says

that the complete structure of the hinge line is unknown ; it is, therefore, impos-
sible to give a good characteristic of the genus. Meek (Am. Journ., Sc. Arts.,

xxxvii, 215, ) observes that some of the species of Megambonia, as M. aviculoides

and lamellosa, may possibly belong to a genus allied to, if not identical with,

Fterinia, ''though the typical species appear to belong to the Arcid.^J'

2. Ambonichia, Hall, 1813, (Pal. New York, i, 163, and 1859, iii, 269 and
523). Roundly sub-quadrangular, equivalve, moderately inflated, with anterior

incurved beaks and a posteriorly extended straight hinge line, anterior side

straight, below the beaks slightly insinuated and gaping, posterior truncate ; hinge

anteriorly below the beaks with a few short oblique, and posteriorly towards the

termination of the hinge line also with a few sub-parallel or slightly diverging,

rib-like teeth; posterior muscular scar large, sub-central, anterior very small or

nearly obsolete; type. Am. radiata, Hall, from silurian rocks.

3. Megaptera, Meek and Worth., 1866, (Geol. and Pal. of Illinois, vol. iii,

337). Sub-trigonal, sub-equivalve, posteriorly with a very large pointed wing,

obtusely convexly angular from the beak to the inferior narrow end, beaks anterior,

terminal, incurved, slightly projecting above the hinge line, anterior wing probably
obsolete ; hinge with a few small anterior teeth below the beak, as in Anibonichia :

posterior muscular scar large, sub-central, pallial line extending anteriorly up to

very near the beak ; type, M. Casei, M. and W., from lower silurian rocks of

Richmond, Indiana.

5b
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This form is considered by its authors to be a sub-genus of Ambonichia, differ-

ing from it by the very strong development of the posterior wing, on which no

internal ribs have as yet been observed.

4. Monopteria, Meek and Worth., 1866, (Palgeont. of Illinois, vol. ii, 339).

Obliquely sub-quadrate, sub-equivalve, moderately convex, with a large posterior

wing, being below the end generally insinuated, anterior wing obsolete or nearly

so, impressed below the beak, without a byssal emargination, but apparently

slightly gaping within the lunule ; muscular scars very faint ; hinge edentulous

;

ligamental area with a few longitudinal furrows ; type, Monopt. gibbosa, M. and

W., supposed to be from carboniferous rocks of Illinois.

This has been proposed as a sub-genus of Flerinea, but it appears to have

no internal hinge-ribs which characterize that genus. The authors speak of certain

ligamental furrows extending internally, but they are not shown in the figure of

the cast which in that part appears perfect.

Meek and Worthen also refer to the relation of Monopteria to Hall's

AmpMccelia, which, they say, " was proposed as a sub-genus under Leptodomus^

to which it is not nearly allied. It evidently belongs to the A viculidje, near

Fterinea^ though apparently generically distinct."

5. Fteinnites, M^Coy, 1844, (Garb. Eoss. of Ireland, p. 81). Sub-triangular,

anteriorly very narrow, becoming gradually wider posteriorly, equivalve, beaks

nearly anterior with a small gape below them, hinge line straight, as long as the

shell, edentulous, posterior end broadly truncate or very slightly sin uated; type,

Ft, angustus, M^'Coy, from carboniferous beds. The shells referred to this genus
are all of small size ; in general shape they strongly resemble Aviculopinna, which

^ is, however, stated to be widely gaping posteriorly, like a Finna.

a^ ^^4^ / 6. Bhynchopterus, M##k, 1864, (Pal. Calif, i, 31). Obliquely elongated,

I

tumid, anteriorly narrow, with a small acute ear, posterior side uniformly and slio'htlv

j

curved, not distinctly winged ; hinge line straight, toothless, slightly thickened*^-

surface covered with concentric strise only; type, R. obesus, Meek, from triassic

rocks of California. This genus greatly resembles some of the mesozoic Aviculce
with smooth surface, diflPering from them by the absence of the posterior wins*

The shell would also appear to have a close resemblance to Myalina,

7. Tosidonomya, Bronn, 1837. Oblique, ovoid, or rounded, equivalve, very
much compressed, thin, hinge line straight, or nearly so, with sub-central slightly
prominent beaks, there being a short not emarginated wing on either side of them •

surface concentrically sulcated, sometimes very finely radiately striated; type
P. Becheri, Bronn, from Devonian deposits. Species of this genus occur in
palaeozoic and lowei: and middle mesozoic rocks; none are as yet known from
cretaceous, or younger, deposits.

8. Monotis, Bronn, 1830, (Bronn's Jahrb. fiir Mineralogie, &c., &c., i, 284).
Obliquely broadly ovate, moderately compressed, equivalve or nearly so, hinge
line straight, with the beaks sub-central and slightly projecting, anterior wing
rounded in front, posterior oblique, truncate, or slightly insinuated ; surface radiately
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ribbed; hinge edentulous ; muscular scar indistinct; type, M. salinaria, Schloth.
sp. Species of this genus are as yet only known from triassic rocks of the Alps,
Himalayas, New Zealand, and North America.

9. Salohia, Bronn, 1830, (emend. Wissm.), (Jahrb. f. Min., &c., &c., i, 284).
Semi-circular or semi-oval, with a straight edentulous hinge line and almost central,

scarcely prominent, beaks ; valves rather compressed, equal, radiately ribbed, the
ribs placed close to the hinge line being usually conspicuously thicker than others

;

wings sub-equal, rounded at their terminations and not emarginated, muscular
scars indistinct ; type, S. Lommeli, Wissm.

The original species described by Bronn is noted as S. salinarum, and is

based upon an imperfect specimen, apparently restored to a much oblique and
inequilateral form. It has the anterior wing conspicuously inflated along the

hinge margin and hollow internally.

10. Fterinea, Goldf., 1832, (Petrsef. Germ., 1834, pi. ii, p. 133). Obliquely

oval, inequilateral, moderately tumid, with a long, straight hinge line, produced

anteriorly in a shorter, posteriorly in a longer wing, equivalve or sub-equivalve,

anteriorly below the wing indented by a byssal opening ; hinge-area externally

striated, rather broad and thickened, apparently for the purpose of the attachment

of the ligament ; hinge internally with a few short oblique ribs and posteriorly

with a few longer ones, the latter originating below near the apex and extending

to the large posterior muscular scar ; anterior muscular scar small, deep, situated

at the base of the shorter wing close to the apex; type. Ft. Icevis, Goldfuss.

All the known species are palgeozoic, chiefly Devonian. The surface is either

smooth or radiately striated and ribbed. The hinge ribs are generally placed

in connection with the ligament, but from Goldfuss' and Sandberger's

figure of the type species, it seems tolerably clear that this explanation is not

supported by the internal structure of the valves (vide Sandberger's Schichten-

syst. von Nassau, &c., pi. xxx). Billings separated a silurian form under the name

of Bopteria (E. typicaj on account of a supposed external ligament and equal

valves, but these characters would alone not indicate a generic distinction from

'Fterinea.

11. Fseudo-monotis, Beyrich, 1862, (Zeitsch. deutsch. Geol. Gesellschaft,

vol. xiv, p. 10. JEumicrotis, Meek, 1864, Am. Journ., Sc. and Arts, xxxvii, p. 218).

Sub-orbicular or roundly oval, the right valve being usually more or less convex,

with small, or nearly obsolete, wings and prominent incurved beaks ; the left is

conspicuously flattened or slightly concave, with barely prominent beaks and with a

straight, thickened hinge line, sometimes provided with a flattened tooth-like projec-

tion below and an oblique ligamental groove posterior to it, corresponding to a

similar groove or pit in the other valve ; the anterior end has below the beak a

narrow deep byssal incision and a small, sometimes almost obsolete, ear above it.

Posterior adductor muscle large, sub-central, anterior minute, at the base of the wing

;

surface usually covered with radiating ribs; type, Gryphites speluncaria, usually

referred to Monotis or Avicula; Fs. JSawni, Meek and Hayd., from the Permina
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rocks of Kansas is another typical species of this genus. The marked inequality

of the valyes, the general flatness of the right one, and its narrow deep byssal sinus

with a very small anterior ear justify a generic separation from the last named

genus, but it seems to me that its characters should be a little enlarged, and that

species like Avicula Munsteri, Bronn, for which Meek proposes the name Oxytoma^

should not generically be separated from them fvide Check-list cret. and jurass.

fossils. Smith. Misc. Coll., No. 177, 1864, p. 39). There is indeed a direct passage

from the posteriorly scarcely winged JPsetidomonotis speluncaria to Avicula echinata,

Mlinst., from this again to A. Munsteri, Bronn, then to Avic, costata and incequi-

valvis and others, the latter being called typical Oxytoma by Meek. The genus is

probably represented already in Devonian deposits by such species as JPterinea

bifida, Sandberger, and it continues up to the close of the cretaceous period.

12. Cassianella, Beyrich, 1862, (Zeitsch. d. deutsch. Geol. Gesellschaft,

vol. xiv, p. 9; Laube, in Denksch. Akad.,. Wien, vol. xxv, pt. ii, p. 46, et seq.

;

GrypJiorhynchus, Meek, Am. Journ. of Sc. and Arts, 1864, vol. xxxvii, p. 217).

Very inequivalve, left valve convex, with strongly incurved beaks, with a small

triangular anterior and a shorter blunt or truncate posterior ear, right valve gener-

ally equal or slightly smaller, flattened or somewhat convex, with small indistinct

ears on either side; hinge line straight ; hinge in the left or inflated valve consist-

ing of a few small cross-teeth below the beak and a long rib on either side, parallel

to the hinge line ; ligament situated in a long groove running from the apex poste-

riorly and somewhat obliquely to the margin of the hinge line ; hinge of right

valve apparently similar to that of the left ; surface smooth or radiately ribbed

;

type, Cass. grypJiceata, Miinst., sp. (AviculaJ. The same species has been selected

by Meek as the type of his GryphorhyncMis, and besides that the author (loc. cit.,

p. 218,) suggests a sub-generic name Actinophorus for the radiately ribbed species

like Cass, decussata, Miinst., but it is clear from Laube 's analyses and figures of

the hinge of this and other allied species that there is no ground for a further

generic or sub-generic separation, and both of Meek's names must, therefore, be

considered as synonyms of Cassianella,

13. Fteroperna, Morr. and Lye, 1853, (Moll Great OoL, pt. ii, p. 16). Sub-

equivalve, moderately inflated, obliquely oblong ; hinge line straight, with a very

small anterior wing and a broad shallow insinuation below it, posterior wing long,

narrow; ligamental groove sub-external, shallow, long, extending from the beak
posteriorly; hinge with numerous small oblique teeth below the umbones and
one or two long ribs posteriorly, more or less parallel to the margin of the wiDg

;

anterior muscular scar small, close to the anterior ear, posterior elongately ovate,

large, excentric; type, Ft, costulata, Deslongsch. sp. All the known spegies are

from Jurassic rocks.

14. Aucella, Keyserling, 1846, (Petschora-land, &c., p. 297). Obliquely

elongated, inequivalve, of thin structure, pearly within and with concentric sul-

cation externally, left valve strongly convex with incurved beaks, with a short

posterior and an almost obsolete anterior ear, represented by a slight internal
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thickening, margin of shell in front below the beak insinuated; right yalve flat

or slightly convex near the umbo, with a small indistinct posterior and a still

shorter anterior ear, generally a little twisted and separated from the margin below

by a deep byssal sinus; hinge line in both valves straight, short, in the right

valve usually with a small, blunt tooth; ligament external, linear; muscular

scars small, posterior, sub-marginal, anterior placed near the ear and often

almost obsolete ; type. A, Fallasii, Keys. Most of the species of this genus are

recorded as occurring in Jurassic rocks, but Eichwald more recently considers the

beds from which most of these fossils had been obtained as Neocomien. Some species

are already known from the Lias, and others even from lower deposits appear to be

generically identical with Aucella. A few species also occur in cretaceous rocks,

but I am not acquainted with any tertiary species which could properly be referred

to the genus. Recent species, like A. smaragdina, ala-corvi, and others, for which

I would propose the sub-generic name JElectroma^ appear to represent Aucella

during the present epoch, but the form of the wing does not agree very well, and

the recent species are also less inequivalve.

15. Avicula, Klein, 1753, CFteria, Scopoli, 1777). Shell obliquely sub-equi-

valve, the left val^^e being very often more convex than the right, pearly within,

with the outer surface more or less distinctly lamellated or striated ; hinge line

straight, and on both sides forming a more or less produced wing, the posterior one

being always longer than the anterior, hinge with a single cardinal tooth in each

valve, generally stronger in the left one, a byssal sinus is always present under

the short wing of the right valve ; ligament linear, external or partially sub-internal

;

posterior muscular scar enlarged, sub-central, anterior close to the ear and more or

less obsolete.

15(^. The name Avicula has been restricted to the very oblique and poste-

riorly distinctly winged species, the shell has a rather thin structure, and the outer

surface is moderately lamellarly striated and ribbed ; the type is the Mediterranean

A, hirundo, Linn.

155. The oblique, thin, and mostly smooth forms of the type of A, smarag-

dina, Reeve, could be separated under the sub-generic name JElectroma, They

closely resemble true AviculcB, but are more inequivalve, the right valve being

somewhat flatter, the hinge line is short, and the posterior wing very short, not sepa-

rated from the body of the shell. Mectroma is closely allied to Aucella, as already

stated.

15(?. The third group form the true pearl-oysters of the type of Avicula mar-

garitifera, Linn., and for which Lamarck's name Meleagrina^ should be retained.

The shells when adult are generally of a solid structure and of a roundly squarish

form, the hinge line is long, with aflattened ligamental area externally ; the car-

dinal tooth is sometimes distinct, sometimes almost obsolete ; the posterior wing is

generally not distinctly separated from the body of the valves, but it is often

* As the older name Margaritopliora or Margaritifera would involve a change in the specific appellation of the

type species, it seems preferable to retain that of M.eleagrina, which is also the best known.

5o
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indicated by a posterior insinuation, as in ^. prcetexta or tegulata^ and those species

directly connect Amciila and Meleagrina^ which certainly cannot be separated into

two equally valid genera. Young shells of all the three divisions are almost undis-

tinguishable, having the posterior wing very small, or not all developed. Species of

Avicula occur in all sedimentary formations from the oldest up to the most recent.

Many of those from palaeozoic rocks are, however, said to belong rather to Fterinea

and allied genera than to Avicitla.

b. 8uh-family,-^MELimNJE.

Cartilage situated in a number of transverse, marginal^ grooves of the

hinge line.

16. Actinodesma, Sandberger, 1856, (Rhein. Schichtensyst. in Nassau,

p. 282). Slightly obliquely and broadly oval, moderately convex, with a long

straight hinge line, produced on either side into a narrow wing ; hinge with a

number of ribs inclined towards the horizontal hinge line on either side of the

central area on which they are absent ; these ribs are separated by grooves in which
the ligament is said to be lodged, being almost quite internal; type. A, malleiforme,

Sandb., from the Devonian; only one species known.

I do not think that it has been sufficiently established that the grooves alluded

to are really ligament- or cartilage-grooves. They rather appear to me to be iden-

tical with similar hinge ribs of Fterinea and Germllea, and the ligament may have
been external and marginal, attached to the thickened margin of the shell which
slopes internally, as is, for instance, the case in most species of Avicula and particu-

larly in the Meleagrina group. If this were the case, the genus had to be trans-

ferred to the AVICULINM.

17. Sornesia, Laube, 1866, (Denksch. Akad., Wien., xxv, pt. ii, p. 52).
Obliquely elongated, solid, inequivalve, left valve inflated, with incurved beak, right

more or less flattened, hinge line straight, with a short narrow somewhat contorted
anterior and a long posterior wing, not separated from the body of the shell,

except by a shallow marginal insinuation; ligament situated in several pits

externally on the hinge line, one pit being below the beak and reaching rather

internally, one is on the anterior and the remainder on the posterior side ; hinge in

the left valve consisting of a strong oblique tooth under the beak, separated by a
pit from a smaller anterior cardinal ; in the right valve there is only one strong
tooth, besides that there are generally numerous crenulations at the margin of the
hinge line in both valves, and one or two oblique sub-marginal ribs posteriorly

;

nxuscular scars two, deep, close together, not far from the umbones ; type, S. Joannis-
AmtricB, Klipst., sp., from the Trias. Several of the triassic species of Gervillea

most likely are referable to this genus, fvide Credner in Bronn's Jahrb. flir Min.,
&c., 1851, p. 6M, pi. vi).

18. Gervillea, Defr., 1820. Very obliquely elongated, generally narrow, sub.
equivalve; hinge line straight, with small wings,- the anterior being much shorter
than the posterior, and neither of them is distinctly separated from the body of
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the shell ; hinge with several transverse sub-external ligamental pits, anterior and

posterior to the umbones with a few long ribs, generally placed obliquely towards

the hinge line, and besides often with numerous shorter folds at its margin ; type,

G. solenoides, Defr. Species of this genus (as restricted) are known from all the

mesozoic deposits ; they are most numerous probably in the middle Jurassic period

;

only very few species have been recorded from tertiary deposits.

With regard to the genus Bakewelia of King, which is by some authors con-

sidered to be closely allied to Avicula, I have already (p. 335) observed that its

classification is somewhat doubtful ; it either belongs to the family Arcib^ where

I described it, or it has to be placed in the present family close to Germllea,

between this genus and Sornesia.

19. Inoceramus, Sow., 1819, (Parkinson in Trans. Geol. Soc, Lond.,

V, p. 59, and Sowerby, Min. Gonch., vol. iii, pi. 305 ). Eoundly oval, or more or less

elongated, and often higher than long, equivalve or sub-equivalve, inequilateral,

beaks sub-anterior, sometimes with a rudimentary ear in front, below which there

is a shallow insinuation ; hinge line straight, posteriorly more or less produced,

thickened at the margin, and provided with numerous ligamental pits ; hinge inter-

nally edentulous ; external layer of the shell generally very thick, consisting of

vertical fibres, internal layer thin, pearlaceous ; type, I. Cuvierianus, Sow., from cre-

taceous beds. The genus occurs from the silurian up to the close of the cretaceous

period, gradually increasing in number and variety, but does not appear to pass into

the tertiary period. The older forms are often found with the outer fibrous layer

not preserved, while the pearly layer remains; this is also often the case with

species occurring in gault-beds, but those in the upper cretaceous have, on the con-

trary, the fibrous layer preserved, but not the pearly one. This diflFerent mode of

preservation is most likely due to the aragonitic or calcitic character of the two

shell layers, as pointed out by Sorby and others. The name Inoceramm has been

by some palaeontologists reserved for the mytiloid-shaped species, while Catillm was

applied to the more inflated and elongated species, like J. LamarcUanus, but the

one form passes so insensibly into the other, that no generic or sub-generic separa-

tion of the two can be retained. Both are characterised by concentric sulcations

and more or less regular strise of growth, sometimes crossing the former. These

strise belong, like in lacra or Cyclas, merely to the superficial layer of the shell,

which generally consists of a peculiar glassy substance.

The literature of the numerous cretaceous species is partially very confused,

and the discrimination of species unsatisfactory. It is to be hoped that the

desire expressed by many of possessing a monograph of the genus will soon be

satisfied. There are few other fossils more characteristic for the different strata

of the cretaceous period than the Inocerami,

Vda, Actinoceramus (Check-list cret., N. A. fossils, Smith. Misc. Coll.,

No. 177, 1864h, p. 32,) has been proposed by Meek for a small group of Inocerami

of the type 7. sidcatus. Park. They have a rather short and somewhat oblique

hinge line, the left valve is often slightly more globose than the right, and both are
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distinguished from other similar forms by the presence of radiating ribs. The

fibrous layer appears to be often thinner in Actinoceramus than in most of the

concentrically sulcated Inocerami,

19b. Volviceramus I would suggest for the type L imolutm, Sow., which

has the left yalve strongly inyolute almost like a Nautilus, or somewhat resembling

a Gryphcjea, while the right valve is very much smaller, flattened, slightly tumid

at the apex, resembling an operculum ; the hinge line is curved, conformed to the

ovately rounded aperture of the left valve, thickened and provided with numerous

ligamental pits, as in other typical species of the genus.

20. Anopcea, Eichw., 1861, (Leth. Ross., x^e liyr., 1867, p. 479). Equivalve,

inequilateral, elongated, with the shorter anterior part narrower, beaks close toge-

ther, with a deep circumscribed lunule in front of them ; ligament situated in a

number of roundish pits in the straight cardinal margin, which has a rib-like tooth

in the left valve below the beak, extending anteriorly for a short distance. Type,

A. lobata, Auerb. and Erears. Eichwald refers two other species to this genus;

all three are from cretaceous deposits ; it principally diflPers from Inoceramus by the

presence of a deep lunule and by the internal hinge rib (in the left valve).

21. Pulvinites, Defr., 1824, (Diet. des. sc. nat., vol. xxxii, p. 316, and vol. xliv,

p. 107, cum fig.). Shell rather thin, rounded or oval, moderately inflated, liga-

ment almost internal, situated in seven or eight elongated, sub-parallel or slightly

diverging pits ; type, P. Adamonii, Defr. The geological position of this species

is unknown; it is said to have been found at Eavrille, and is either from Jurassic

or cretaceous beds. D'Orbigny (Pal. fran9. cret., vol. iii, p. 522,) does not describe

Defranee's species, as he had no specimen of it. But it is figured in the Dibt. d.

sc. nat., and reproduced by Chenu in his Manual. This shell singularly recalls the
original figure of Conrad's Lyrodesma.

D'Orbigny (1. cit.) notices a new species from the Oxfordien of Eochelle
under the name of P. ohlonga. In the Prodrome (vol. ii, p. 24,) the same author
states that the genus is now perfectly known, and that it is an Anomya with the
hinge of a Ferna, He does not mention the former Oxfordien species, but calls

one from the Corallien of Eochelle, found attached to corals, P. Bupellensis. To
all appearance the two names have been applied to the same shell. In the Journ.
de Conch, for 1853, p. 435, d'Orbigny considers Defranee's Fulvinites to be a
' Perna' == Melina, and proposes for P. Rupellensis a new generic name, Sypotrema,
which, according to him, combines the characters of Melina and Anomya, having in
the lower or larger valve a round opening close to the umbones. If this character
of the valve is correctly stated and does not depend upon an accidental removal
of an attached portion of the shell, there would be little doubt as to the propriety
of the genus Hypotrema, But what relation this species, and another called
S, triangularis, bears to the imperfectly known Fulvinites remains yet to be proved.
Deshayes (Paris foss., 2nd edit., ii, p. 38,) is disposed to consider both as the same.
I never had an opportunity of examining any of these shells, and am, therefore,
unable to form an opinion as to the value and relation of the two proposed genera.

'
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Conrad (Journ. Acad. Nat. Sc, Phil., 2nd ser., iii, p. 330, pi. xxxiv, fig. 5,)

described a Fulvinites argentea^ from the Mississippi cretaceous beds, which is, I

think, the only other species referred to Defrance's genus.

This is about all we know of the problematic genus Fulvinites, It will be

interesting to see by further research in what relation these shells stand to the next

genus.

22. Fernostrea, Mun.-Chalmas, 1864, (Journ. de Conch., iii""^ ser., tom. iv,

pp. 71, et seq., pp. 362 et seq.). Rounded or oval, solid, more or less tumid, inequi-

valve, the left valve being in adult specimens attached ; structure lamellar, resem-

bling that of Ferna; beaks usually indistinct, hinge area broad, or with age

becoming more or less reduced in extent, with numerous (4—8) transverse

ligamental grooves or pits, as in Melina ( = FernaJ ; muscular impression rather

small, sub-centric, ovately rounded, smaller in the right valve ; type, P. Fachelieri,

d'Orb. The genus forms a connecting link between Melina (= Ferna) and Ostrea^

differing from the former especially by its sessile habitat, absence of a byssal

sinus and strongly excavated muscular scar ; from the latter by the presence of

separate ligamental grooves. Externally Fernostrea is barely distinguishable from

Ostrea, Munier-Chalmas enumerates six species, all from Jurassic deposits.

Crosse gave a revision of the genus and established the priority of two species

first described byd'Orbignyin his Prodrome, P. BacJielieri and Luciensis,

23. LeproGoncha^ Giebel, 1856, (Abhandlung, des Nat. h. Ver. f. Sachsen

and Thiiringen, i, p. 67). A small roundish shell with the lamellar structure of

an Ostrea, umbones nearly central, as in BracMopoda, outer surface tubercular,

hinge area with 3-4 ligamental (?) grooves.

The above name has been proposed for a small triassic shell which Giebel

says comes near to Flicatula or Fulvinites, If the hinge grooves are ligamental,

as they are supposed to be, the classification of the genus would be near Fulmnites,

but better materials must be examined in order to define the characters of both

these problematic genera.

24. Crenatula, Lam., 1802. Equivalve, or very nearly so, generally thin,

obliquely elongated, sub-oval, smooth or concentrically finely lamellated; beaks

obtuse, almost quite anterior, posterior hinge line straight or slightly undulating,

with numerous ligamental pits; muscular scars oblong, indistinct; type, C. avi-

cularis, Lam. Eeeve (Iconica, vol. xi,) describes eight species, all, with one

exception, from the Eed Sea. The species live in sponges, which accounts for their

thin structure. No fossil species of the genus are known, unless some of the

irregularly shaped MelincE belong to it.

25. Melina, Eetzius, 1788, flsognomon^t Klein, VI h^, ex parte ; Ferna,

Brug., 1792, non Adanson). Equivalve, or sub-equivalve, irregularly rounded or

* See also Am. Journ. Conchology, III, p. 9.

t I do not think that Klein's name Isognomon can safely be accepted. His figure (Ostrac, pi. viii, fig. 15,) may

as well represent a variety of some Malleus, but on the same plate he figures (fig. 18) a true Melina under the name

of Mater perlarum, and figs. 19 and 20 would appear to represent a Crenatula, and are called OstrcBum IcBve,

5d
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oval, generally liiglier than long, structure of the outer surface lamellar, beaks

anterior, with a small or obsolete anterior ear and a deep byssal sinus below it

;

hinge line straight, more or less thickened and flattened, with numerous sub-parallel

transverse, ligamental grooves, posterior muscular scar large, sub-central, oval or

rounded, anterior scar obsolete, or only indicated by a small pit; type, MeL

ephippmm, Linn, Eeeve describes (Icon., xi,) 28 recent species ; about six have to

be added to his list. Most of them are from the Eastern seas, but a few occur

in America. Eossil species are found in all sedimentary deposits, and their number

appears gradually to increase up to the present date.

c. Sub-family— rULSULZIJVy^.

Ligament lodged in a special, single groove, or pit, extending from the beak

internally.

26. JEligmus, Deslongch., 1856, (Mem. d. 1. Soc, Linn, de Normandie, x,

p. 272). Elongately oval, equivalve, tumid, very inequilateral, beaks small,

sub-anterior, more or less close together, turned towards the front, with an

elongated ligamental pit, lunular* margin in front of the beaks undulating,

an irregular gape being produced by a number of incisions on it; muscular

scar single, situated on a raised plate, which extends obliquely and anteriorly

from below the beaks, outer surface generally radiately ribbed ; type, JE. polytypiis,

DesL, from Jurassic rocks of Normandy. Two other species have been described

from the same deposits by the same author, and one, J?, contorhts, by Laube,
also from Jurassic beds at Balin (Galicia).

The outer lamellar as well as the inner somewhat nacreous layer of the shell

of Migmus are rather thin, their structure more resembling that of Ostrea than

of Vulsella, but the other characters relating to equal and free valves, the presence

of a gape in front of the beaks, which most probably corresponds to the byssal

sinus of other allied genera, and the ligamental groove, appear much better to

agree with Vulsella than with Ostrea,

Munier-Chalmas discussed this question in an able notice published in the

Bull. d. 1. Soc, Norm., 1862, vol. viii, p. 97, but Deslongchamps (1. cit., p. Ill,)

does not accept either that author's or Deshayes' views, and maintains his own,
that Migmiis must be classed with Ostrea, As far as I have had opportunity to

examine several well-preserved specimens of the Balin and the Normandy Migmi,
I believe, that Deslongchamps is correct in rejecting the opinion, that the inner
layer of the shell of JEligmus has been removed by fossilisation. Neither the thick

internal pearly layer, nor the outer, strong, lamellar and partially fibrous layer
of Vulsella, are developed in Migmus to a large extent, but both appear to be
indicated. The differences in the structure of the shells of Migmus and Vulsella
have their perfect parallel in those of Crenatula and Melina f=PernaJ, and, I
think, therefore, that Deshayes and Munier are justified in classifying the two

* Judging from analogy of other shells, I am rather disposed to regard the longer side of Migmus towards
which the beaks are incurved as the anterior one ; this view is also supported by the byssal opening in front of it.
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former in the same group. I do not, however, see the propriety of establish-

ing a separate family for Vulsella, as has been done by H. and A. Adams,
especially since the anatomy of the last-named genus and of Crenatula, made
known by Veil Ian t, does not support this classification.

27. Chalmasia, Stol., 1870. Irregularly oblong, longer than high, with

prominent obtuse beaks, sub-equivalve, the valves being slightly convex, liga-

mental groove large, moderately excavated, margin in front of the beaks with

several irregular incisions, or internal grooves, similar to those of FAigmus, muscular

scar sub-central, elongated, and strongly thickened ; type. Vulsella Turonensis,

Duj., (an concentrica, Woodw. !) from cretaceous beds. Munier-Chalmas (1. cit.,

p. 107,) refers this species to Vulsella, but in no recent or tertiary species of

that genus do any incisions or plications occur in front of the beaks, nor is the

muscular scar equally strong in any of them. The shell differs from JEligmus,

merely by its more compressed form and more centrally placed muscular scar and

by its thicker shell; it shows greater affinity to Fedum, which has, however,

only one incision before the beak, and the ligamental pit strongly produced

internally. Beside the type species, two others from cretaceous deposits. Vulsella

aviculoides, (seu Larquei),^ and V, pernoides of Coquand, probably belong to

this genus, but the descriptions are not sufficient to decide the generic identity of

those species. A few others will be mentioned in the list of cretaceous vulsellinm,

28. Nayadina, Mun.-Chalm., 1862, (Bull. Soc. Linn., Normandie, viii, p. 108).

Elongately oval, sub-equivalve, tumid, solid, inequilateral, anteriorly narrowly pro-

duced, beaks tumid, obtuse, ligamental pit interior, anteriorly produced, a small

tooth in the right valve behind the pit corresponding to a depression in the other

valve ; lunular area long, slightly gaping, with simple thickened margins, posterior

side shorter, evenly rounded ; muscular scar small, sub-central, semi-lunar, deeply

impressed; surface of shell concentrically lamellar; type, N. Heberti, from. cretB.-

ceous deposits. This is the only species as yet known ; its form closely approaches

that of Eligmus, but is readily distinguished from it by its more solid, lamellar

structure and the absence of any incisions in front of the beaks.

29. JDimya, Rouault, 1850, (Mem. Soc. Geol. de Erance, 2nd. ser., iii, pt. ii,

p. 470). Sub-orbicular, inequivalve, valves flattened,—one of them (the left ?)

is believed to be adherent,—thin ; beaks small, sub-central, internally with a small

triangular cartilage pit in each valve ; a finely denticulate line issues from the

beaks and continues all round near the margin, it was evidently produced by the

serrated edo'es of the mantle ; muscular scars two, one anterior and one posterior

;

the latter is the larger, and both are situated some distance from the margin;

pallial line entire; type, 2>. FesJiayesiana, Rouault, from eocene beds at Bos.

d'Arros, France.

This is a very peculiar shell ; its form and structure resembles Flacenta or

Flacima, but there are no hinge-teeth present ; the two muscular scars separate,

* There is no reason to change the specific name when it has been proved that the species is not an Ostrea

(vide Coquand Mon. Ostrea, terr. cret., p. 195).
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however, the genus from all OSTRUA CJEA, and as there is an anterior muscular

scar indicated in most of the MYTILA CJEA, the classification of the genus may be

more correct in this place. If this should not be the case, the only other classifica-

tion admissible would be near Myochama (see p. 60) in the Anatinidm (sub-family

PANDORIN^J,

30. Vulsella^ Lam., 1799. Sub-equivalve, moderately tumid and solid, higher

than long, and sometimes ventrally gaping at the edges, with pointed or incurved

more or less approached beaks, which contain internally the ligamental pit, its

margins being generally considerably thickened on both sides ; muscular scar sub-

central, faint above, more marked at its lower edge ; outer surface fibro-lamellar,

finely scabrous or radiately ribbed; type, V. lingulata, Linn. A list of the eighteen

recent and about eight tertiary species is given by Munier-Chalmas (Bull. Soc,

Normandie, viii, p. 102, et seq.). Species from mesozoic and older deposits are

doubtful.

31. Malleus, Lam., 1799. Sub-equivalve, narrowly elongated, and often

twisted ; hinge area long, internally thickened, with distant beaks, more or less pro-

duced on either side into a long narrowed wing, ligamental pit extending somewhat
internally, a byssal sinus in front and very close to it ; muscular scar somewhat
irregularly elongated, placed some distance from the cartilage pit ; type, M. vulgaris,

Linn. Reeve (Iconica, xi,) refers thirteen species to this genus. No fossil species

are known with suflS.cient certainty.

List of ceetaceous species of Aviculidje.

a. AVIGVLINJE, (vide genas Avieula, in Pictet's Mat. Pal. Suiss., V"^^ ser., 4^^^ part., p. 70.

I.—'A. valangiensis, P. and C. ; in form closely resembling Actinodesma, Sandb., but appa-
rently without any of the peculiar hinge-ribs which characterize this genus.

2-3.

—

A. Carteroni SLnd CoUaldina, d'Oih,

^.—A. Sowerhi/ana, Math., belongs to the sub-genus Meleagrina,

b,—A. Cornueliana, d'Orb., ( = sudradiata, Desh.,) is an Oi^^toma, a sub-genus of Fseudo-
monotis.

6-8.—J. Neocomiensis, Cott., and Sanctce-crucis, Pict. and Camp., VLndi pectinata, Sow.
9.—J. sub-depressa, d'Orb., f= depressa, Forb.,) closely resembles A. anomala, both of which

have the external shape of recent Crenatulm,

10-14.— J. aptiensis, BauUniana, sub-plicata, Cenomaniensis and intermpta, d'Orb.
15-16.~-J. anomala,"^ Sow., and Eolis, d^Orb., have, as already noticed, the form of some

recent Orenatulm.

17.

—

A, Moutoniana^ d^Orb.

18.—^. grypJimoides, Sow., is most likely an Aucella,

19.—^. simulaU, Baily, belongs to Oxytoma, a sub-genus of Pseudomonotis.
20-22.—^. Nysa and Perigordina, d^Orb., Carentonensis, Coq., are not sufficiently well known;

the last may be an Oxytoma, judging from the depressed form of its valves.

23.—J. glabra, Eeuss, is certainly quite a distinct species from A. anomala,
U.-A. Neptuni, Goldf. I would be more inclined to regard this species as a Modiola than

an Avieula, but I have no specimens to compare.

* Mem. Acad. Belgique, xxxiv, 1870, Briart et Cornet, Fossiles de la meule de Bracquegnies, p. 52.
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35-43.

—

A. caudi^era, Zitt._, raricosta, Reuss.^ coerulescens , Nilss., pectmiformis, Gein.,

(=pectmoideSj Keuss^ non Eoemer), approoDimata,'^ Schloth. (Goldf.)^ Geinitzi, Reuss^ triloba^

Roem._, semiradiataj R,ss._, (non Fisch.^ 1843)^ semiplicata^ Gein.^ ( ?a Pseudomonotis), neglecta and

paucilineata, E-ss.^ temiicostata^^cQva,, 1841^ (in tsibulsij = lineataj Roemer^ 1841^ non Goldf.^

1S3S, = stcblineataJ d''Orb.^ ?a FseudomonotisJ , sulcata, Reuss^ triptera,'^ Bronn (Goldf.)^ modioli-

formis, Miiller^ (Aachen Kreidef.^ pt. i^ 1847, p. 29, pi. 3, %. 14), eincta, Alth, (Favre, Descript.

Moll. foss. de Lemberg, 1869, p. 130), mimcta, Reuss, oUsojoo^iensis, Sharpe, and ^. /i/^Y/^e^a7^<^,

Eichw.

44.

—

A. AltJiii, Favre, Descript. Moll. foss. de Lemberg, Galicia, 1869, p. 131.

45-46.

—

Avicula Beisseli et granulosa^ Miiller, Suppl. Petrsef. Aachener Kreidef., 1859, pp. 9

and 27 ; the former species closely resembles in shape Avicula glahra, Reuss, which is said never to

possess radiating ribs, while the ornamentation of Beisseli is exactly the same as in A. raricosta,

Reuss.

47-49.

—

Av. laticeps, flexuosa, and pleuroptycliade are described by Schafhseutl from beds of

the Kressenberg which may be cretaceous (see Siid-Bayerns Leth. Geog., 1863, p. 155).

50.

—

Avicula clatlirata, Gueranger, (Album, Pal. d. 1. Sarthe, 1867, pi. xxii, figs. 11 and 12),

very closely allied to A. anomala, Sow.; (non Avic. clathrata, Sandberger, 1842, a Ft&i'inea).

51.

—

A. bialata, Gueranger, 1. cit., pi. xxv, fig. 16.

52.

—

A. interstriata, Eichw., (Leth. Ross., xme livr., 1867, p. 506,) is an Oxytoma, from the so-

called Neocomien beds of Khoroschowo.

53-54.

—

A. semiradiafa, Fisch., f= RiissiensiSj -^^Orh.), Volgensis, d''Orb., are described,

beside several other European species, from the cretaceous beds of Russia (Leth. Ross., xme livr.,

p. 510, et seq.).

55-59.

—

Aucella mosquensis, Buch., Pallasii, Keys., concentrica, Fisch., crassicollis, Keys.,

and caucasia, Buch., are all considered to be Neocomien species by Eichwald (Leth. Ross.,

xme livr., 1867, p. 519 et seq.)

50-68.

—

A. Pomeli (a Vulsella-YikQ species), mytiloides, Serresi, gravida {2^ Meleagrina) , Osmo-

rensis (very doubtful species), JDelettrei ( ? Meleagrina) ,
producta, atra (a Meleagrina) , and Tenoit"

Mensisj are described by Coquand from the Province Constantine in Algiers (pp. 215 et seq.).

69-81.

—

A. ahnipta, Conr., convexoplana, Roem., cretacea, Conr., Raydeni, Hall and Meek,

iridescenSy Shum., larijoes, 'Movt.j linguiformiSj'E. and Shum., nebrascana,'E. sucidShnm.y ped&f^nalisj

Roem., petrosa, Con., planisulcay Roem., subgibhosa, M. and Hayd., triangularis, E. and Shum.,

are noted from North America, (Smith. Misc. Coll., No. 177, 1864, p. 9).

82-83.

—

A, annosa, Con., and A. pellucida, Gabb, are from the so-called lower eocene,

or rather cretaceous, deposits (Smith. Misc. Coll., No. 200, 1866, p. 4, and Gabb, Pal. Calif., i,

p. 186).

84.

—

Meleagrina antiqua, Gabb, Pal. Calif., ii, p. 192.

85.

—

Aticella PiocMi, Gabb, ibidem, p. 194.

86.

—

Avicula Samariensis, Conr., Lyneh''s Exped. Rep., p. 225, is from Palsestine.

87.91.

—

Pseudo-monotis \_Oxytomd] semi-globosa, Ps. [Oxyt.'] fallaciosa, Pseudom, inops, Aucella

parva, and Avicula nitida are from South India.

b. meliniNjE (vide Gervillea, Perna, and Inoceramusin Pictet^s Mat. p. 1. Pal. Suisse, Vme ser.,

4^e part., p. 91 et seq.).

92-109.— Gervillea anceps-\, J) esh.., allaudiensis. Math., Jaccardi, tenuicostata, MicJiailensis, 2c^d

digitata, Pict. and Camp., alpina, Pict. and Roux, aliformis, Sow., linguloides, Forb., Forbesiana,

* Considered by Bosquet as Melina C=z Perna, auctorum).

t Vide also Leth. Rossica, xme livr., p. 528.

5 E
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d^Orb.^ magnifica, Coq., Fittoni and Sohralensis^ Sharpe^ difficilis, d^Orb., enigma and stti

culoideSj d''Orb., solenoidesj"^ Defr.^ Benauxiana, Math.

110.— G. silicida, Miill.^ Suppl. Pet. Aachener Kreideformationj 1859_, p. 9_, pi. 1 , fig. 8*

111-112.— G, volucris and extemiataj Eichwald, Leth. Hoss^ xme livr._, 1867, p. 526.

113.— G. dentata, Krauss^ Nova Acta Acad. Leop.-Car.^ vol. xxii, pt. ii^ p. 458^ is from the

upper secondary beds on the Zwartkop river of South Africa^, regarded by Krauss as cretaceous^

but subsequently by other geologists as Jurassic.

114.— (x. ala, Coquand, (Province Const.;, p. 217^) is from Algiers.

115-118.— G. ensiformis, Con.^ gregaria, Shum.^ recta and suUoHuosa, M. and Hayd._, are

recorded by Meek from North America, (Smiths. Misc. Coll., No. 177, 1864, p. 9).

119-137.

—

Melina Bicordeana, d'Orh., Germani, P. and Camp., Mulleti, Desh., Fittoni and

Forhesi, P. and Camp., Boiirgueti, P. and Henev., lusitanica, polita, and fragiUs, Sharpe, Bauli-

niana, d^Orb., rostrata, Sow., lanceolata, G ein., Marticensis, Math., subspat/iulata et cretacea,

Reuss, acuminata et expansa, Zittel, Boyana, d^Orb., Beaumonti, Coq., (see Pictet and Camp,
loc. cit., p. 102).

138-139.

—

Avicula approximata, Schloth. sp., and A. triptera, Bronn, (apud Goldfuss) are

as already noticed, transferred by Bosquet to the gQnu^ Melina [^= Pernajj (see Foss. fauna and
flora von Limburg in Staring^s Bodem von Nederland, II deel).

140.

—

Melina falcata, Zittel, Denksch. Akad., Wien, xxv, pt. ii, p. 92, pi. 13 fia.. 4.

141.

—

M, Cenomanensis, Gueranger, Album Paleont. d. 1. Sarthe, 1867, pi. xxv, flgs. 9 and
13 ; allied to the last species.

142-143.—Jf.?^. gihha, Eichw., and Fischeri, Eouill, are from Neocomien beds of Hussia,

Lethsea Hoss., xmelivr., 1867, p. 499.

144.

—

Melina grandiosa is from the South Indian cretaceous rocks.

145-146.

—

Inoceramus neocomiensis^ d^Orb., Jaccardi, P. and Camp.
147.

—

I, sulcatus, Park., is the type of the sub-genus Actinoceranius of Meek.
148-149.—7. concentricus, Park., and Salomoni^ d^Orb.

150.—Z. Coquandianus, d'Orb., has entirely the form and smoothness of ^he shell of an
Aucella. Pictet and Campiche state that there are two pits below the beaks noticeable on cast

specimens, but they do not say whether there is one or two in each valve. It is necessary to

ascertain the character of these pits, whether they are really ligamental pits, or whether they are

produced by hinge-teeth. In Aucella there is generally a small blunt tooth below the beak of the
flatter, right valve, and it fits below the hinge-margin of the left valve in a special groove. Thus
on the cast there would be on the left valve two, on the right one impression produced and this

would almost appear to be indicated in one of Pictet and Campiche's figures of the present species.

151-157.—/. striatu8,-\ Mant., lahiattis,X Schloth. (=prohlematicus, ^G}i\ot}i., mytiloides,

Mant., et auctorum), latus,^ Mant. (= tenuis, 'Rcem., = alatus., G ein,, == concentricus,^

Gein.,= planus, Coldf.), Cripsianm,§ Mant. C= Gold/ussianus, and regularis,§ impressus,

di'OTh.), LamaTchi,V^T^., [noiid'OYVigTij), Brongiiiarti,^ Sow., (non Mant.) (=cordiformis,
Sow., Eichwald, Leth. Boss., xme livr., pp. 489 and 490), Ciivierianus, Brongn.

* Vide Zittel, Denk. Akad., Wien, xxv, pt. ii, p. 91, et Favre, Descript. Moll. foss. de Lemberg, 1869, p. 131,
et postea.

t According to Pictet probably identical with J. undwlatus, Mant., pictns, Sow., concentricus (ex parte) 2^x1^

cordiformis, Goldf., pernoides, Math., tegulatus, Gein., (non Hagenow). Giimbel (Geog. Beschreib. Ostbay.
Grenzgeb., 1868, p. 766), proposes for anotber pecuHar form the name I. striato-concentricus.

% Probably identical with I. propinquus, Miinst. An alUed species under the latter is described by Eichwald
from Khoroscbowo (Leth. Boss., x livr., p. 487) ; it may also belong to striatus.

§ Vide Eichwald in Letbsea Eossica, xme livr., 1867, p. 485 et seq.
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158.

—

L involutus, Sow., is the type of the sub-genus Volviceramus (see also Ei eh w aid in

Leth. Ross., xme livr., p. 489).

159-172.-7. angulaUs and cuneiformis, d'Orb.,^ suUabiatus, cIiamcBformis-\ and truncatus,

Coq., Bequieni, Math., digitatus, Sow., tefitm and Welsteri, Mant., lohatus^X Goldfuss,
annulatus, Goldf., tegulatus, Hag., JDecJieni, Roem., nohilis, Goldf.

173-175.

—

I. expansus,^ acuteplicatus and cardioides, Schafhseutl, Siid-Bayern's. Leth.

Geog., 1863, p. 153, from cretaceous beds of the Kressenberg, Bavaria; the first named species

appears to be very closely allied to I. neocomiensis as well as to ciineiformis, d^Orb.
176.—/. conicus, Gueranger, Album paleont. d. 1. Sarth., 1867, pi. xxv, fig. 6.

177-179.—/. ambiguuSj intermedms et Emiboldtii, Eichwald, Leth. Ross., xme livr., 1867,

pp. 493-495.

180.-7. exjpansus, Baily, (Quart. Journ. Geol. Soc, Lond., 1855, xi, p. 462), appears hardly to

differ from 7. Crijosi, Mant.

Five other European species are recorded by Coquand from the cretaceous strata of the

Province Constantino.

181-183.

—

Anop(Ba lolata, Auerb. and Frears, attenuata, Eichw., cimelformis, ^'Oxh,, 2iYQ

described by Eichwald from so-called Neocomien beds in the neighbourhood of Moscow (Leth.

Ross., xme livr., 1867, p. 480).

184.

—

Pulvinites Admisoniij Defr., vide p. 394.

l^^-%^^,--Pulvmites argentea, Conr., Inocemmus alveatiis, Mort., argenteus, Con., aviculoides,

Meek, Barhini, Mort., BalcJiii, M. and Hayd., capulus, Shum., confertim-annulatus Roem.,

Conradi, H. and Meek, convexus,YL2i\\ diV^diM., cuneatus 2ii\^ exogp'oides,M. 2,\\d.B.d.jd^^

H. and M., gibbus, Tuom., imcurvus, M. and Hayd., inflates, Tuom., Larouxii, Marcou, Mortoni,

M. and Hayd., Nebrascensis, Owen, perovalis, Conr., pertenuis, M. and 'B.2^j ^,, pseudomytiloides,

Schiel., ^fca?mz/^, Tuom., Sagensis, Owen, SaliBbrosus, Tuom,, Simpsoni, Meek, siibcomjoressus,

M. and Hayd., sitblcevis, H. and M., subundatus, Meek, tenuilineatus, H. and M., tenmrostratus,

M. and Hayd., texanuSj\ Conr., triangularis, Tuom., undulo-plicatus, Roem., midabundus and

Vanuxemi, M. and Hayd., and (Aetinoceramus) costellaUts, Conr., have been described from North
America, and besides these the European species Cripsiamis, latus, striatus ^ and labiatus (= problema-

ticus) are quoted, but the identity of the three first named ones is considered doubtful (see Meek
Check-list, cret. foss., Smiths. Misc. Coll., No. 177, 1864, pp. 9-10).

223.

—

I.peculiaris, Con., [km. Journ. Conch., vol. V, p. 43, and vol. VI, p. 76). Mr. Conrad
thinks that ^^ this shell should probably be referred to Cercomya, Agassiz,'^ (see antea p. 68).

224-225.-7 Mliotii et Wlitneyi, Gabb, Pal. California, II, p. 193.

226.

—

Crenatula elegantula, Meek and Hayden, (Proc. Acad. Nat. Sc, Philadelphia, 1861,

p. 441,) is from Nebraska.

227.—7. Vancouverensis, Shum., Trans. Acad., St. Louis, I, p. 123, (? errore typico

Vanuxemensis apud Gabb, Proc. Am. Phil. Soc, viii, p. 186).

228.—7. Canadensis, Meek, Assin. Exped., p. 183, from Canada.

229.—7. Roemeri, Karsten, Geol. Verhseltnisse von Neu-Granada, jdI. 5, fig. 6.

230.—7. lunatus, Forb., Quart. Journ. Geol. Soc, Lond., I, p. 179, from Bogota.

%'6l,-^I. plicatus, d'Orb., Voy. Am. Merid., p. 91, also from Bogota. In form this species

closely resembles 7. JS^^?^^(5?^^?', Math.

* 7. 5^*%^m, Matheron, Zittel considers as a fragment of Modiola Jlagellifem, Forb., which identification,

as far as the figure is concerned, has great probability.

t Also recorded by Coqiiand from the Santonien of the Province Constantine.

J Identical with 7. cardissoides, cancellatus, and lingua of Goldfuss.

§ "1846," non I. expansus, Baily, 1855.

il
And I. mytilopsis, Con., Emory's Kep., p. 153.
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232.—-/. amtus, Con.j Lynches Exped.^ p. 226^ from Palsestine ; Fraas considers this to be

identical with /. Lamarcki,

233-235.—/. syriacuSy elevatm, and Lynchii (ibidem) are also noted by Conrad from Palsestine.

236-240.—/. Crijosianus, multiplicatus, diversus, Qeinitzianus, lahiaUis, and simplex^ Gervillea

solenoides, and Mel'ina valida occur in the South Indian cretaceous rocks ; three of the species are

also European and have been already referred to.

C. VVLSELLINyE.

241.

—

C/mlmasia turoniensis,"^ (Vulsella) , Duj._, Mem. Soc. Geol. de France; 11^ p. 228^ (see

p. 397).

242-243.— Vulsella aviculoides and pernoides, Coq. (see p. 397).

244.

—

Nayadina Heberti, M.- Chalmas^ (see p. 397).

245-246.— r^/^^^^« Z^^^-^^^^, Miinst., (apud Groldf., Petrsef. Germ., pi. 107, %. 10), and

V. trigona, Schafhseutl, (Siid-Bayern^s Leth. Geog., 1863, p. 152,) both appear to belono* to

Nayadina, The former species was identified by d''Archiac with one from the eocene beds at

Biaritz; this last, is an inequivalve shell, while Miinster^s species is equivalve. Schafhseutl

says that it is a cretaceous fossil, and it certainly shows marked relations to Nayadina Hehei'ti,

D'Orbigny (Prod. II, p. 327,) who regards' Miinster's and d'Archiac's shells as the same,

transfers them to the genus Ostrea under the new specific name 0. Hersilia, d''Orb.

'IM.^Vnls. p-etiosa, Eich., (Leth. Eoss., xme livr., p. 501,) has the general form of Nayadina,

but the valves appear to be somewhat unequal and flattened.

PSEUDO-MONOTIS, Beyrich, 1862, (see p. 389).

1. PsEUDO-MONOTis [Oxytoma] semiglobosa, StoUczha, PI. XXVI, Pig. 1.

Fseudo-m, testa sinistra parva, globosa^ tumida^ sub-rotundata, paulo ohliqua^

inceqidlaterali^ apice incurvo, lato ; margine cardinali recto^ auricula antica brevi^

obtusa^ postica fut videturj paulo prolongata, angusta^ infra distincter insinuata

;

superficie costis novem radiantihus, lateraliter paulo distantioribus quam in medio,
et striis concentricis filiformibus ac confertissimis ornata.

The single valve, though not quite perfect, shows by its very tumid rounded form
that it belongs to a species distinct from any other known from cretaceous deposits.

The ears appear to be small, like in Fs, interstriata, Eichw. ; the anterior is

short, tumid, not distinctly separated from the valve; the posterior narrow and
deeply emarginate below ; it seems to have been only a little longer than shown
in the figure, its point being broken off. There are nine radiating, rather sharp ribs

on the valve, those at the sides diverge slightly more than those in the middle ; no
intermediate ribs are present, but the surface is very densely covered with filiform

striae of growth.

io6?(%/i^y.—Karapaudy, in a conglomeratic sandstone.

'Formation,—Arrialoor group.

* I do not think that the identification of Dujardin's species with Woodward's Ostrea concentHca
(Geol., Norfolk, 1833, p. 48, pi. vi, fig. 5,) has been satisfactorily proved, hut the latter is to all appearance the same as
O. Gehrdensis, EoDmer, (Nordd. Kreidef., pi. viii, fig. 1). Coquand (Monog. Ostr. cret., 1869, p. 195,) seems to me
to go too far with his identifications of species resembling each other in external characters, while the true identity can
only be proved by the study of the internal structure of the valves.
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2. PsEUDO-MONOTis [Oxytoma] pallaciosa, StoUczha, PL XXXIII, Pig. 1;

PL XXXVIII, Pigs. 9-10.

Pseudo-m. valva dextra sub-orUculata, parte anterioripanlo extensa, depresse con-

veximcida, ad marginem fere plana, costulis radiantihus plurihus, antice mtilto tenui-

oribus, et striis incrementi confertissimis ornata ; margine cardinali brevi, recto, infra

imibonem appendictilo, crasso, lato, dentiformi, projiciente, extra striata, intiis camalicU'

lato, instructo, antice in auriculam brevissimam, infra profunde insinuatam transeunte,

Valva sinistra modice C07ivexa, radiatim multicostata, costis siib-granosis seu rtigatis,

acutis, fortioribus ac tenuioribus alternantibus ; auricula antica indistincta, ad
marginem crassula et leviter insinuata ; cardine infra apicem fovea parva denti

antico adjacente instructo.

This appears to be a larger species than the foregoing ; it is more dilated an-

teriorly than posteriorly, while the reverse is the case in Fs. semi-globosa. The
posterior wing is not emarginate, bat there is in the right valve a very deep

and narrow incision below the minnte anterior ear, which is intimately connected

with a tooth-like, broad appendage below the beak. This appendage has

externally a slightly sloping, transversally finely striated face ; behind it is a

rather deep, sub-triangnlar depression, apparently for the attachment of the liga-

ment ; on the lower side it is deeply canaliculate, posteriorly at the npper end

with a round nob, anteriorly with a sharp margin which bounds the byssal incision.

The left valve is moderately convex, of similar form, but apparently larger.

The surface has about ten stronger, somewhat rugose, and an equal or larger number
of intermediate thinner, ribs. The anterior ear is indistinct, thickened on the

internal margin and slightly emarginated. The hinge (see fig. 9, pi. xxxviii,) has

below the beak first a small oblique ligamental groove extending posteriorly, then

follows a small pit for the reception of the nob, or the appendage, of the left valve

;

next to the pit is a tooth which fits into the lower groove of the appendage, and
then follows a slight insinuation of the thickened hinge margin.

The species closely resembles the European Fseudo-monotis Cormteliana,

d'Orb., which is, however, more obliquely produced posteriorly.

Locality,—Pajah-Choultry in Stripermatur district, in a conglomeratic

sandstone.

Formation.—Arrialoor group.

3. PsEuno-MONOTis (?) INOPS, Stoliczha, PL XXXVIII, Pigs. 7-8.

Fsetido-m. testa sinistra sub-quadrangtilari, tenui inequilaterali, modice convexa

antice sub-rotundata, non-conspicue alata, postice oblique truncata, auricula modica
ad marginem cardinalem recta, infra terminationem parum emarginata, instructa

;

umbone projiciente, obtuso, incurvo ; superficie striis incrementi tenuibus, liris nonnullis

crassioribus intersectis, notata.

Only a few specimens of the right valve have been examined. The general

shape, with the almost quite obsolete anterior and moderately elongated, nearly

5 E
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entire, posterior wing agrees with Fseudo-monotis, but tlie usually characteristic

radiating ribs are absent, the surface being marked with thinner and thicker

striae of growth. It seems much more probable that the shell belongs to the

present genus than to Aucella, because this last never has a distinct posterior wing.

Locality,—Raj ah-Choultry, in a conglomeratic rock, with the last named
species.

Formation,—Arrialoor group.

AUCELLA, Keyserling, 1846, (see p. 390).

AucELLA PARVA, StoliczM, PL XXXIII, Eigs. 2-3.

Aug. testa late et parum oblique ovata, parva, tenuis sub-lcBvigata^ striis incre-

menti tenuibus induta^ valva sinistra convexiore, umbone valde prominente et incurvo

instructa ; valva dextra planiuscula, umbone tumidulo ; utraque postice bremssime

et indistincter alata, v, sinistra auricula antica brevi triangulari prcedita^ infra

auriculam emarginata,

A small but typical species of an Aucella, with a very thin and smooth shell.

The specimens are often very much compressed and deformed by pressure of the

surrounding rock.

Locality,—Odium, in a light brown, soft, earthy rock.

Formation.—Ootatoor group.

AVICrLA, Klein, 1753, (see p. 391).

Ayicula [Meleagrina] nitida, Eorbes, PL XXIV, Eigs. 6—8, and
PL XXXVIII, Eigs. 11-12.

1846. Amcula nitida, Forbes, Trans. Geol. Soc, Lond., vii, p. 151,

—

eadem auctorum.

Avic. [Meleag.'] testa oblique sub-tetragona, equivalvi, moderate tumida, in-

equilaterali, margine cardinali longo, recto, margvne inferiore sub-rotundato, auriculis

anticis angustis, brevioribus, tumidulis, ad terminationem sub-acutis, ea vahulce dextrcB

ad basin vix emarginata ; auriculis posticis ab corpore testce haud distincter separatis,

in speciminibus junioribus postice emarginatione modica instructis fvide fig, 12,

tab. xxxviii,) in adultis fere rectiuscule truncatis ; superficie striis incrementi sub-

lamellatis, tenuissimis, distantibus, nonnunquam obsoletis tecta.

Young shells show a small posterior emargination, the hinge-line terminating
in a sharp point, but in more fully grown specimens the posterior margin becomes
almost quite straight, as is often the case in recent Melegrince of a similar form.
The anterior ears are small, tumid, and pointed, that of the right valve barely
emarginated below, only a very narrow byssal fissure being present. The surface

when well preserved shows very sharp, distant striae of growth, indicating a lamellar



OE SOUTHERN INDIA. 405

structure, but often they are so far worn down that to the naked eye the surface

appears as perfectly smooth.

Locality,—2onAiGhQTTj, in a bluish sandstone ; ComarapoUiam and Veraghoor,

in a light coloured sandstone.

Formation,—Arrialoor group.

INOCERAMUS, Sowerby, 1822, (see p. 393).

1. Inoceramus Cripsianus, Mantell, pi. XXVII, Eigs. 1—3, and PL XXVIII,
Eig. 2.

1822. Inoceramus OH^si^, Mant., Geol. of Sussex, p. 133, pi. 27, fig. 11; vide Zittel in Denksch. Akad.,

Wien, XXV, pt. ii, p. 95.

In. testa cequivalvi, valde incequilaterali, elongato-ovata, plus minusve tumida,

antice breviter sub-rottmdata ; postice multo longiore, margine convexe truncato

;

margine ventrali leviter convexo, dorsali longo, recto, intus incrassato et foveolis

mmierosis ligamentalibus instructo ; umbonibus tumidis, incurvis approximatis ; super-

ficie plicis rotundatis, crassis, fere cequidistantibus, et lineis concentricis confertissimis

et subtilissi/mis, nonnunquam paulo undulatis, notata.

The variations which this species exhibits in India are perfectly the same as

those observed in the European fossil, of which Zittel gives so many character-

istic illustrations. Most common is the var. typica of Zittel, of a regular

elongated or oblong form and with strongly tumid valves (pi. xxvii, fig. 1). The
principal locality where this form occurs is the conglomeratic sandstone about

Karapaudy.

A quite similar variety, represented in pi. xxviii, fig. 2, is characterized by a

lesser development of the concentric plications, and somewhat smaller and more
pointed beaks. This variety is found in whitish sandy beds north-east of Maithal.

The flatter and more rounded variety (var. ^''egularis, d'Orb.,) occurs in the light

grey sandstones west of Arrialoor, and attains here often very large dimensions

;

specimens of 150 m. m. in length and about 125 m. m. in height are here not

uncommon. The same variety also occurs in the fine oolitic rock at Olapaudy

;

and also the mytiloid variety, with the anterior side very short and obliquely

sub-truncate, figured by Zittel as var. decipiens, is there associated with other

similar forms.

Localities.—Olapaudy, west-east of Arrialoor, Maithal, north-west of Poodoor,

north-east and south of Karapaudy, &c.

Formation.—Arrialoor group.

J. Cripsianus is in South India a characteristic fossil of the uppermost series

of the cretaceous deposits, the Arrialoor group. In Europe the original form is

said to be from the Gault-beds of Sussex, but it has nowhere else been found
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in beds so low in the series ; on the contrary, it has been shown to be a charac-

teristic fossil of the uppermost series of cretaceous deposits ; the determination of

the geological horizon of those Sussex beds from which the type was obtained

requires, therefore, confirmation.

The species has been recorded by Eichwald from various parts of Russia down

into the Crimea; it was known long ago from Galicia (at Lemberg) and from

almost all parts of Europe, being common in the Gosau deposits of the Austrian and

Bavarian Alps, in the upper beds of the Plsener of Bohemia, Saxony, Braunschweig,

Hanover, near Aachen, &c., &c. ; it very often here occurs with Belemnitella

mucronata; equally commonly it is quoted from the Netherlands, Erance, and

Italy. Coquand records it from the Campanien and Santonien in the Province

Constantino (Algiers), Beyrich from Tripoli, and various authors from diiferent

districts of North America, though Meek in his last Check-list questions the

identity of the American form with the European.

2. iNOCEEAMtJS MULTiPLiCATUS, StoUczlm, PL XXVIII, Eig. 1.

In. testa elongate-ovata, tmnida, (Bqiiwalm^ valde inceqidlaterali, itmbonibus

anticis, sub-angustatis, valde incurvis et approximatis ; parte anteriore nonprominente,

oblique convexiuscule descendente^ margine siiperiore longo, rectiusculo^ posteriore late

sub'Totundato ; superficie costulis concentricis pernumerosis^ aut cequidistantibus^ aut

sulcis angustioribus separatis, ornata.

This species has nearly the same shape as the typical form of Z Cripsianus ;

perhaps a little more oblique, the umbones are somewhat narrower, more distinctly

incurved and terminal, the anterior side sloping backward and not projecting

in front of them ; the surface is covered with very numerous closely set con-

centric ribs, gradually increasing in strength until near the margin their thickness

becomes again somewhat smaller ; on the anterior slope they are almost quite

obsolete.

Among European species I only know the original figure of 7. undulatus,

Mant., which agrees somewhat in form and ornamentation with our Indian fossil,

but Mantell says that the anterior side of this species is strongly projecting and

rounded. J. undulatus, Mant., has been by different palaeontologists identified

with J. striatus, Mant., but on account of the character just mentioned the

identification seems very doubtful, and it is certainly not supported by the

ornamentation shown in Mantell' s original figures of the specimens described

respectively under the two names.

Localities,—Koloture, west of Garudamungalum, west of Karapaudy, Alundana-

pooram, in sandstone, not common. The largest specimen is about 100 m. m. long

and 60 m. m. high.

Formation,—Trichinopoly group.
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3. Inoceramus diversus, StoliczM, PI. XXVII, Eig. 6.

L testa suh-qiiadrcmgula, ? incBquwalvi (valva dextra modice inflata, sinistra, ut
videtur, comexiuscule deplanataj, valde i/nrnqtiilaterali, umbonibm anticis, obtusatis,
modice incurvis, margine anteriori et superiori sub-obtusis, posteriori et inferiori leviter
curvatis; superficie plicis concentricis, margines versus sub-obsoletis, costis radiantibus,
fortioribus, undulatis et partim nodulosis intersectis, ornata,

A very characteristic ornamental species of a sub-quadrangular form, inflated,
with the right valye apparently a little more convex, beaks almost quite anterior
slightly incurved. Of the left valve only a marginal portion has been seen, which
is distinctly flatter than the corresponding part of the other valve, indicating the
inequality in the form of both. Whether the same applies to the size of the valves
has not been observed. Both are only known from cast specimens, which show a
rather coarse concentric plication, the plicae becoming less distinct toward the
margins, being here intersected by stronger, partially nodulous, radiating ribs.

Portions of the shell preserved indicated that it was of moderate thickness, and
of the usual fibrous structure.

Locality,—Anapaudy, in a brownish sandstone ; apparently rare.

Formation,—Trichinopoly group.

4. Inoceramus Geinitzianus, Stoliczka, pi. XXVII, Eigs. 4-5.

7. testa sub-quadrangulari, longiore quam alta, ad medium paululum dilatata,

sub'Cequivalvii inflata, antice plus minusve abrupte truncata, regione lunulari depla^

nata, umbonibus acutis, fere rectiuscule incurvis, anticis ; margine superiore recto

postice moderate extenso, modice incrassato, margine posteriore supra paulo insinuato

infra convexo, margine inferiore convexiusculo ; superficie plicis crassis sub-cequalibus

et striis confertis concentricis notata.

This species is closely allied to I, striatus, Mant., but it is much less inequi-

valve, the right valve being apparently only very little, if at all, smaller than

the left one ; the ribs and strise also appear to be posteriorly somewhat more
distinctly flexuous than in the European striatus, Geinitz (Kieslingswalda, pi. iii,

fig. 12,) figured a right valve of an Inoceramus (under the name of I, concentricus)

which most closely resembles our Indian fossil ; it has been perhaps wrongly

identified with I, latus, Mant., for it shows much more affinities to striatus than to

latus, and if it does not belong to the former species, it may very likely be identical

with the Indian one. The species attains a large size; some specimens from

Koloture measuring about 160 m. m. in length and up to 130 in greatest height.

Localities,—South-west of Coonum, Puravoy, Ootatoor, Kolakonuttom, Ana-

paudy, near Koloture, and Garudamungalum. At the last locality the rock is a

brownish grey sandstone with a large number of small shells ; at the other localities

the specimens occur in a brownish or yellowish highly calcareous and earthy

sandstone.

Formations.—Ootatoor and Trichinopoly groups.

5 G
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5. Ikoceeamus labiatus, ScUothevm, PL XXIX, Fig. 1.

1813. Ostracites lahiatus, Schlotlieini, Bronn's Jahrb., vol. vii, p. 93.

1820. Mytulites prohlematicus, Schloth., Petrsefactenk., i, p. 302.

1822. Mytiloides lahiatus, Brogn., Cuv., Oss. foss., pi. 3, %. 4 in Geol. des env. de Paris.

1822. Inoceramus mytiloides, Mant., Geol. of Sussex, p. 215, pi. 27, fig. 2, pi. 28, fig. 2.

1823. „ » Sowerby, Min. Concli., V, p. 62, pi. 442.

1827. Catillus Schlotheimii, Nils son, Petraef. Suec, p. 19.

1836. Inoceramus mytiloides, Goldf., Petraef., Germ., II, 188, pi. 113, fig. 4.

X843. „ prohlematicus, d'Orbigny, Pal. fran^. terr. cret.. Ill, p. 510, pi. 406.

/. lahiatus, prohlematicus aut mytiloides, auctorum.

I, testa suh-ovata^ pUts mmusve complanata, multo longiore quam alta, umbonibus

anticis, paulo prominentibus, depresse incurvis ; margine cardinali brev% fere recto,

oblique descendente, margine antico et post-dorsali levissime curvatis, marg, postico

sub-rotundato ; superficie rugis et plicis concentricis ornata.

Specimens from South India are in every way identical with those from

Europe ; the variations as to greater or lesser flatness of the valves being the

same. The valves of small specimens often appear to be a little more convex

than those of large shells, which in India sometimes attain a size of about

200 m. m. in length and about 120 m. m. in height.

Localities,—North-east of Kauray, Odium, Puravoy, Moraviatoor, Ootatoor,

Monglepaudy, &c., mostly in a yellowish, highly calcareous and earthy sandstone.

Formation,—Ootatoor group.

In Europe the species has been noticed from the Turon and Cenoman beds

of Erance, from the lowest beds of the upper series of the German Plgener, from

the lower Chalk of England, &c., &c. Roemer found it in Texas, and it has since

been observed in various parts of the United States of North America.

It is a noticeable and interesting fact that the general geological position of

I, labiatus in India closely corresponds with that noticed in Europe, where it generally

occurs in beds lower than those containing I. Cripsianus, The latter exclusively

characterizes in India the uppermost series of the cretaceous deposits, the former

is equally characteristic for the lowest series,—Ootatoor group,—occurring with

Am. Rotomagensis, rostratus, (=^ inflatusj, and other well known European fossils.

6. Inoceramus simplex, Stoliczka, PI. XXVIII, Eigs. 3-4.

I, testa sub-ovata, mytiloidea, modice complanata, postice paulo dilatata, umboni-

bus approximatis, obtusis, margine cardinali postice extenso, oblique descendente

marg, post-dorsali vix curvato, rectiusculo, ventrali leviter insinuato, postico

sub-rotimdato ; superficie plicis concentricis irregularibus^ parum distinctis et striis

distantibus lamelliformibus notata,

A regular mytiloid form with depressly convex, posteriorly somewhat pro-

duced and compressed valves ; the ventral side is slightly indented, the posterior

very little convex ; the hinge-line is straight, posteriorly obliquely produced,
provided internally with numerous small ligamental pits. The surface exhibits

some indistinct plications and distant lines which mark the extent of the different

successive layers of growth.
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All the specimens examined have only the fibrous layer of the shell preserved

;

and it seems probable that the concentric plications are more distinct when the

uppermost glassy layer is preserved. In form the species closely resembles some
Melince (= TemcB), but it has not the structure of the shell of this genus.

Localities,—South-west of Mulloor (common), Arrialoor, and Olapaudy; (rare) ;

in sandstone.

Formation,—Arrialoor group.

GEEVILLEA, JDefrance, 1820, (see p. 392).

Gehyillea solenoides, Defrance, PL L, Eig. 5.

( Vide Zittel in Denksck Akad., Wien, xxv, pt. ii, p. 91).

There is no specimen of this or any other species of Germllea in our collection,

nor in that formerly examined by Prof. Eorbes and now deposited in the Museum
of the Geological Society of London. D'Orbigny, however, gives a figure of a
fragmentary specimen, said to have been received from Pondicherry, and identifies

it with the well known European fossil characteristic of the middle and upper
series of cretaceous beds. I have given a copy of d'Orbigny's figure in order

to complete here the information regarding the species of Pelecypoda recorded from
the South Indian cretaceous rocks.

The specimen is rather an imperfect one, but it does not appear to differ in

any essential character from the European fossil. It is most probably from the

Valudayur beds near Pondicherry.

MELINA, Betzitis, 1788, (see p. 395).

Melina valida, Stoliczka, PL XXII, Eig. 1.

Mel. testa magna, crassa, sub-quadrangula, tonga, postice late suh-rotundata

;

margine cardinali rectiusculo, area cardinali interna lata, canalihus transversis,

rectis - in speciminibus adultis circa 25 - instructa ; umbonihus moderate projicienti-

bus, angustatis ; infra umbones insinuata, valde incrassata et hiante ; valvis modice
applanatis striis et lamellis incrementi tectis.

A very large and robust species of an elongately sub-quadrangular shape, with
flattened valves and moderately projecting beaks. The hinge area is broad, and
in adult shells provided with about 25 straight ligamental canals ; its outer, or

upper, margin is in perfect specimens almost quite straight. Below the beaks is

a moderate insinuation, the edges of the byssal and pedal opening being very much
thickened, marked with coarse lamellar striae of growth, extending internally

sometimes to a depth of nearly two inches. Eragments of somewhat larger speci-

mens than the figured one are, below the hinge, nearly one inch thick. The surface

of the valves only exhibits concentric striae and lamellae of growth, very similar to

those of M, Bicordeana, d'Orb.

Localities,—Karapaudy, in a brownish conglomeratic sandstone ; near Poodoor
in a whitish calcareous sandstone.

Formation,—Arrialoor group.
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All the specimens examined have only the fibrous layer of the shell preserved

;

and it seems probable that the concentric phcations are more distinct when the
uppermost glassy layer is preserved. In form the species closely resembles some
MelincB f= FernceJ, but it has not the structure of the shell of this genus.

Zom/ife^.—South-west of MuUoor (common), Arrialoor, and Olapaudy, (rare)

;

in sandstone.

Formation,—AvTi^loov group.

GERVILLEA, Defrmice, 1820, (see p. 392).

Gehvillea solenoides, Defrance, PL L, Eig. 5.

( Vide Zittel in Denksch. Akad., Wien, xxv, pt. ii, p. 91).

There is no specimen of this or any other species of Germllea in our collection,

nor in that formerly examined by Prof. Eorbes and now deposited in the Museum
of the Geological Society of London. D'Orbigny, however, gives a figure of a
fragmentary specimen, said to have been received from Pondicherry, and identifies

it with the well known European fossil characteristic of the middle and upper
series of cretaceous beds. I have given a copy of d'Orbigny's figure in order
to complete here the information regarding the species of Pelecypoda recorded from
the South Indian cretaceous rocks.

The specimen is rather an imperfect one, but it does not appear to difi'er in
any essential character from the European fossil. It is most probably from the

Valudayur beds near Pondicherry.

MELINA, Betzius, 1788, (see p. 395).

Melina valida, Stoliczka, PI. XXII, Eig. 1.

MeL testa magna^ crassa, suh-quadrangularly longa^ postice late sub-rotundata •

margme cardinali rectmsculo, area cardinali interna lata, canalihus transversis

rectis - in speciminibus adnltis circa 25 - instructa ; umbonihus moderate projicienti-

bus, angustatis ; infra umbones insimiata, valde incrassata et hiante ; valvis modice
applanatis striis et lamellis incrementi tectis,

A very large and robust species of an elongately sub-quadrangular shape, with
flattened valves and moderately projecting beaks. The hinge area is broad, and
in adult shells provided with about 25 straight ligamental canals ; its outer, or

upper, margin is in perfect specimens almost quite straight. Below the beaks is

a moderate insinuation, the edges of the byssal and pedal opening being very much
thickened, marked with coarse lamellar striae of growth, extending internally

sometimes to a depth of nearly two inches. Eragments of somewhat larger speci-

mens than the figured one are, below the hinge, nearly one inch thick. The surface

of the valves only exhibits concentric striae and lamellae of growth, very similar to

those of M, Ricordeana, d'Orb.

Localities,—Karapaudy, in a brownish conglomeratic sandstone ; near Poodoor,

in a whitish calcareous sandstone.

Formation,—Arrialoor group.
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X. Order,—OSTREACEA.

The principal characters of the species belonging to this order consist in

the presence of a single, (the posterior), adductor, in the entirely disunited, cirrated,

mantle margins, internally sometimes provided with ocelli, and in the small size

of the foot. The gills are pectinate, one pair on either side, curyed, but usually

free, posteriorly ; the palps are also two in number on each side, united at the base

across the front ; the pedal muscles are very slightly developed or obsolete.

The shells are of various shapes, generally somewhat depressed, equivalve or

inequivalve, free or attached, in the former case the valves being usually eared at

the side of the beaks, while in the latter the ears do not become distinctly developed

from the body of the shell ; hinge generally edentulous, with an internal or sub-

internal ligament ; adductor impression single, sub-central, generally more or less

completely united with the posterior pedal scar. The outer layers of the shell

are laminar, often largely cellular or cavernous ; the inner are porcellanous.

The OSTREACEA are, as an order, the only true monomyarian Pelecypoda,

and this character, combined with the absence of any siphonal openings, inhalant or

exhalant, the small size, or total obliteration, of the foot, aa well as the not

uncommon sessile habitat, place the order lowest in the system of the Pelecypoda.

I have examined a few species of each family, and never found any distinct indi-

cation of the anterior adductor. The single one present corresponds solely to

the posterior adductor of other Pelecypoda, and cannot, therefore, be taken for a

compound of the two, as is occasionally stated in conchological works. The

mistake appears to have arisen from the small impression which the pedal muscle

sometimes produces; it is only traceable in those species which spin a perma-

nent byssus. The small development of the pedal muscle is a striking peculiarity

in the anatomy of the OSTREACEA, as compared with the MYTILACEA.
In the former, there is only a single pedal muscle present, becoming confluent

with the upper part of the adductor in the free, not byssiferous, species ; in the

free byssiferous species it divides into two very short branches at the posterior

end, and is attached above and quite close to the adductor ; in the sessile forms it

becomes quite obsolete. The anterior pair of pedal muscles is never developed

;

there is, however, occasionally a small muscle present attaching the posterior

end of the palps and the base of the branchia next to the adductor. The sexes

are united in some, distinct in others. The mantle often forms duplicatures on

the internal side, apparently for the purpose of hatching eggs.

The order can be conveniently sub-divided into six families : Radtjlibm,

Fectinid^, Sfondtlibje, O&TBTiiBM, Rlacjjnidm, and Anomiibm. Of these, the

Rabtjlibm may be considered as the highest family, because they are always free

and equivalve.

In a geological point of view, the OSTREACEA are a very important

group of Pelecypoda, a great many species being recorded among the fossils

characteristic of various formations; and taking the order as a whole, by far

the greater number of species is extinct, as might be expected. When we estimate
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the number of recent species at somewhat near 500, that of the fossil is certainly
four times as large. However, the different families are not equally represented in
the diflPerent formations. The Badulid^, Anomiid^, and Pectinid^. already occur
in paleozoic strata

; but only the species of the last are numerous, represented by
several peculiar types w^hich again soon disappear. The Sponbylid^ and Ostreid.^
are^only known with sufficient certainty since the beginning of the mesozoic epoch.
It is not improbable that most of the families have the maximum of their deve-
lopment during the cretaceous period : with the Babulid^ and OsTRmD^ it is

certain, with the P^ciYzv^ji)^ and /S^poiVDZiZD^ probable, while the species of fossil

Anomiid^ are as yet few, and still fewer are the Flacunib^,

XLI. Family,—EAF FFIFJE.

The mantle margins of the animal of Badula are entirely disunited, thickened,
provided with several irregular rows of elongated filaments of various sizes; the
inner edge of the mantle is thin, produced all round, closed for some distance over
the oral and less so over the anal region ; on the internal side of each mantle leaf it

forms an open loose bag in which the gills are placed. These are narrowly attached
at the antero-inferior margin of the adductor, are of an elongately oval shape and
loosely suspended in the bag ; they consist of very fine, rather distant fillets. The
palps are transversally elongated, short, internally striated ; the two leaves of each
pair are anteriorly united for a great part, and the pairs themselves are again united
at the base across the front. The body is usually rather large, ovately elongated

;

the foot anterior, placed some distance below the palps, elongated, sub-cylindrical,

slightly dilated at the end, grooved above, and with a byssal gland at the base ; the

pedal muscles are not developed; the foot only appears as a narrowly produced
thickening of the skin of the body. The adductor is placed rather posteriorly, not
far from the hinge ; it is of an oval shape ; the rectum is grown to the posterior

side of the adductor and has a short, free, tubular termination.

I have examined the animals of two species, one of Badula, as restricted, and
the other of the sub-genus Mantellum : they are quite similar. The large deve-

lopment of the internal thin layer of the mantle, forming an open bag, appears to

be destined for hatching the eggs, and is no doubt also an important organ for

retaining water w^hile swimming. There is a distinct byssal gland present, being

able to spin a byssus, if required, but its secretion does not appear to be permanent.

The shells are obliquely oval, inflated or compressed, gaping or closed, always

equivalve and free; hinge margin on each side produced into short, unequal ears ;

hinge area more or less developed, with a median triangular pit for the attachment

of a partially internal ligament, sometimes with a byssal and pedal gape below the

anterior ears.

By far the greatest number of the species of Babulib^ is extinct. Those

belonging to Limea first occur in the Trias and continue up to the present time,

but in very small numbers ; the species of Badula are, on the contrary, already
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met with in palaeozoic beds, though also rarely. In the Trias, the number

increases considerably, rising to about 30 or 40 ; the species belonging mostly to

Madula (as restricted) and to Flagiostoma, Erom the Jurassic period there must

be about 120 species known : JPlagiostoma is very largely represented ; next comes

Radula^ then Limatula and the peculiar Ctenostreon, Erom cretaceous rocks

there are at present about 204 species on record, and the number is still rapidly

increasing with the examination of the various horizons of this period, in which

the family evidently attained its greatest development. All the sub-generic divi-

sions are found there represented ; and very probably when our materials have

been improved, it will be found convenient to arrange the costate forms, now
generally referred to Radula, into several sub-genera. Erom tertiary beds there

are barely more than 60 species known, and in the present time, this number
has been reduced nearly by one-half. Of Limea there are only four species known,

but it is not improbable that a few of those described as Badulce will be shown to

belong to Limea, I will note some of those species.

In comparing the cretaceous species known from the so-called Old Continent

with those of the New Continent, it is noteworthy to observe that the present

geographical distribution of the recent forms was already indicated at that early

date, or perhaps it was even more marked. Out of the 204 species of cretaceous

Madula and its sub-genera, there are only twelve which have been found in

America.

1. Madula, Klein, 1753, (Ostrac, p. 135, pi. ix, fig. 34, Lima, Brug., 1792).

Shell obliquely sub-ovate, generally moderately inflated, equivalve, radiately ribbed

or striated; beaks prominent, pointed, more or less distant from each other; hinge-
line with unequal ears on either side, generally somewhat sloping from the beaks,
with a small triangular area between them and a sub-median cartilage pit in it,

extending somewhat internally ; muscular scar sub-centric, pallial line entire, both
faint; type, Madula lima, Linn., a recent species which already occurs in the miocene
strata of the Vienna basin. I can see no essential difference between the recent
Mediterranean forms, those from the Eed Sea and those from the Mcobar Islands,

where I collected the species in great numbers.
The recent species are few and rather general in their distribution, though none

of them are very common shells. Several useful sub-genera have been distinguished
by H. and A. Adams in their " Genera of recent Mollusca." I have only little to
add to these.

\a. The name Madula must be restricted for the type species M, lima, Linne,
which IS probably the same which Klein quotes as MumpUana, and which occurs
at the Nicobars. The shell is rather strongly radiately ribbed, oblique, moderately
compressed, the anterior or concave side having a comparatively narrow gape.
The ribs are either smooth, or concentrically striated, or squamose. The ere-
taceous period contains a large number of species belonging to this division,
but some of them are rather of a peculiarly rounded shape, with inflated valves,
approaching the next sub-genus.
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15. Mmitellum, Bolten (1798), are called the narrow oblique forms, with
thin, often almost hyaline, radiately ribbed, inflated valves, with very distant beaks,

and a wide anterior gape; the type is Badiila Mans, Gm. fOstreaJ.

Ic, Acesta, H. and A. Adams, 1855, was proposed for the recent B. excamta,
Chem., an elongated, moderately compressed shell, with rather fine radiating ribs,

oblique in form, with the anterior ear very small, the posterior much larger, and
with the cartilage pit situated obliquely under beak, being excentric. Species

of this sub-genus already occur in the cretaceous period.

Id Plagiostoma, Sow., 1812, (Min. Conch., i, p. 175), must be reserved for

the species of the type of the liassic PL gigantea, for which it w^as originally

proposed. It is a very well marked group of fossil, especially mesozoic, Badulce,

of a semi-ovate or sub-triangular shape, with nearly smooth or finely radiately

striated surface, the striae being generally only conspicuous at the sides of the

valves, but nearly obsolete in the middle; the ears are thick and unequal, the

anterior being smaller, and the cartilage pit is oblique and triangular, generally

very deep.

le, LimaUila has been proposed, 1839, by Searles Wood for a characteristic

group of species of the type of i2. siih-auriculata, Mont., the shells being narrow,

tumid, and almost equilateral, very little oblique ; and the radiating strige or ribs

are only developed in the median portion of the valves. The type is well marked

already during the Jurassic, and the species are especially numerous during the

cretaceous period.

1/. Ctenoides was used, 1753, by Klein for the almost equilateral, slightly

oblique, long, species of the type of Badtda scahra, Born. The shells are hardly

gaping in front, the anterior margin almost straight, instead of being concave,

and the radiating ribs are numerous and scabrous. Species of this sub-genus also

occur in cretaceous rocks.

\g. Ctenostreon, Eichw., 1867, (Leth. Ross., x™e livr., p. 455). Sub-^qui-

valve, with strong radiating ribs, the large anterior margin above, or at the side,

with a distinct byssal sinus; type, Ct, distans, Eichw., 1. cit., p. 456, from the

Neocomien of Russia. This is another well marked group of generally large and

strongly ribbed BadulcE, the shell of which is often irregular, like that of some

JSinnites ; when adult, it is characterised by the presence of a deep insinuation in

the anterior ear for the byssus, but in young shells this insinuation is hardly more

developed than in other allied forms. Lima proboscidea of Sowerby from Jurassic

deposits is another species of the sub-genus, and there are a few other mesozoic

forms which may be referred to it.

2. Limea, Bronn, 1831, (Italien's Tertisergeb., p. 115). Shell obliquely

roundly ovate, generally considerably inflated, radiately ribbed, slightly gaping in

front ; beaks prominent ; hinge-line slightly sloping and eared on both sides ; cardinal

margin internally Avith numerous teeth, divided in the middle by a triangular car-

tilage pit; muscular scar faint, sub-central; type, Ostrea strigillata^ Brocc,

from tertiary deposits of Italy. Fossil species are known from the Trias in all

5i
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the successive formations, but they are always rare. One recent representant^

L, Sarssii, Loven, has been found in the Norwegian Sea. Eossil species occur

through all the mesozoic and tertiary deposits from the Trias, but are always

scarce.

List of cretaceous species of BadulidjE.

Badtda and its sub-genera.

For reference of tlie first 159 species quoted^ see ^^ Cat. des Lima cretacees connues/^ Pictet

and Campiche^ (Paleont. Suisse, vme ser., 4"^^ partie, p. 161, et seq.). In the present list I shall

add the sub-generic names in parentheses.

a. From the Neocomien (inch Urgonien et Valangien) of Europe.

1-10.

—

Badula Carteroniana, d''Orb., B. \_Acesta\ Duhisiensis, P. and C, B. [Acesta] Or-

llgnyana, Math., B. VillersensiSy P. and C, B. longa et plana, Hcem., B, \_Plagiostoma'] neocomi-

ensisj d''Orb., B. [Flagiostoma'] capillaris, P. and C, B. [Acesta] undata, Desh,, B. [Acesta]

Lorioli, P. and C.

11-20.

—

B. subngida, Rcem., B, stricta, Eoem., B. Gillieroni, Lor., B. [Plagiostoma] Berrias-

ensisj Pict., B. [Plagiostoma] Lumasi, Pict., B, [Plagiostoma] Bolina, d^Orb., B, [? Acesta]

Varapensisy Loriol, B, [z' Ctenoides] Essertensis, Loriol, i^. [? Acesta] Sanetce-crucis, V. siud C,
B. Arzierensis, Lor.

21-30.

—

B, [^Plagiostoma] Bobinaldina, d'Ovh,, B. [Plagiostoma] Aubersonensisy P. and C,
B» [Plagiostoma] Vigneuleiisis, P. and C, B. [Ctenostreon] pseudo-proboscidea, Lor., B, Malloni,

P. and C, B, Boyeriana, d^Orb., B, Qermani, P. and C, B. gemmata, P. and C, B, sculpta,

P. and C, B, Nicoleti, P. and C.

31-38.

—

B, Moreana, d^Orb., Bi, exqtiisita. Lor., B. Btisilleiisis, P. and C, B. Galloprovincialis

and Massiliensis, Math., B, [Limattda] Tombechiana, and B, [Limatula] Dupiniana^ d''Orb.

B> [Limatula] semicostata, Eoem.

b. From the etage Aptien and Gault of Europe.

39-40.

—

B. Cottaldina, d^Orb., B, expansa, Forb.

41-50.

—

B, lingua, Forb., B, [Limatula] semisulcata, Sow.,"^ B, [Plagiostoma] hispanica,

Coq., B. [? Acesta] Bucharis, Coq., B, [Acesta] Bauliniana, d^Orb., B. [Acesta] Vraconensis,

P. and C, B, Ltieriana, P. and Roux, B, depressicostata^ P. and C, B. Bicordeana, Cott., B, al-

pina, P. and Houx.

51-55.

—

B» Sabaudiana, P. and R., B, Saxoneti, P. and R., B. [Plagiostoma] albensis, d^Orb.,
B. [Plagiostoma] montana, P. and R., B. [? Plagiostoma] BJiodaniana,-\ d^Orb.

c. From middle and upper cretaceous beds of Europe.

56-60.

—

B. [? Ctenoides] sttbovalis, Sow. (Trans. Geol. Soc, Lond., 2nd ser., iv, pi. 11,

%. 21), B. [Acesta] clypeiformis, d'Orb., B, [Plagiostoma] simplex, d'Orb., B. [Ctenoides] rapa,

d'Orb., B [Ctenoides] ?frondosa, Duj., (tecta, d^Orb.).

61-70.

—

B. Beiclienbachii, Gein., B. Galliennei, d'Orb., B, Astieriana, d'Orb., B. elongata.

Sow., B. Farrigdonensis, Sharpe, B, intermedia, d'Orb., B, Cenomanensis, d'Orb., B, [Acesta]

ornata, d'Orb., B. [Plagiostoma] semi-ornata, d'Orb., B. [Acesta] stcb-consobrina, d'Orb.

* Nilsson's and Sowerby's figures under the same name do not represent the same species.

t This may prove to be a Limea.
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71-80.—i^. \_Limatula'\ suh-cEquilateralis, d'Orb., B, [Acesta] sub-abrupta, d'Orh., H. Faru-

sensis, d'Orb.,"^ B. Moutoniana, d'Orb., B, Bolis, d'Orb., B, Calypso, d'Orb., B. {? Acesta\

pennata,^' KxQ?ii.,B, [Blagiostomd] rectangtdaris, d'Areh., B. reseda, d'Arch., B. Benauxiana,
Math.

81-90.—^. Boreani, Coq., B. [/'Acesta] aspem, Mant^ B. \Ctenoide8\ granosa, Sow.,
B. Botomagensis, d'Orb., B, ? \_Ctenoides'] tecta, Goldf., B, plicatilis, Duj., B. ?.

.

. fmtdticostataf

apud d'Orb.), B. \J Ctenoides] Bangasiana, d'Orb., B, Coniacensis, d'Orb., B, Bamhaudi, Coq.
91-100.—^. Trigerij Coq., B, Marticensis, Math., B. B^ijardmi, Desh., B. pulchella, d'Orb.,

B. gramdata, Nilss., B. [_Plagiostoma^ Santonensis, d-'Orb., B, intercostata, Duj., B. Ligeris, Duj.,

B, Bonrgeouiana, d''Orb., B, \_Plagiostomal maxima, d''Arch.

101-110.—i?. BocJiehruni, Coq., B. Amattdi, Coq., B, ? (aspera, d'Orb.), B. Biitem-

pleana, d'Orb., B. pectinata, d'Orb.,J B. [_Ctenoides'\ divaricata, Duj., B, [Ctenoides] ohsoleta,

Duj., B. elegans, Nilss., B, \_Limatula'] elegantula, d'Orb., B, {_?Blagiostomd\ Toucasiana, d'Orb.

111-120.

—

B. \Blagiostoma\ Hoperi,^ (includ. Mantelli, Brong. et d'Orb., B, pimctattm,

Nilss., and Goldfussi, Hag.), B. [_Plagiostoma'\ Sowefhyi, Geinitz, (Quadersandst., p. 192),

B, Marrotiana, d'Orb., B, \_Plagiostoma'\ difficilis, d'Orb., B. tnmcata, Goldf., B. Baylei, Coq.,

B. \_Plagiostoma'\ ficoides, Coq., B. \_Plagiostoma\ inornata, Coq., B. dissimilis^ Coq., ^. \_? Pla-

giosiotna'] tumida,\\

121-130.

—

B, [Plagiostoma'] Paqueroni, Coq., B. Carolina, d^Orb.,^. [_Ctenoides'\ tecta, Goldf.,

B, cBquicostata,GcQin., B, pseudocarditm,'RQusB, B. \Ctenoides'\ amygdaloides, Rss., ^. laticostata,

Roem., B. [Limatula'] septemcostata, Rss., (B. Beussi, d''Orb.),T[ ^- midticostata,^^ GeiDitz.

131-140.

—

B, carinata, Miinst., B, [f Acesta] st^bplana, d'Ovh,, f=Bima plana, Uenss)

;

B. tmdtdata,-\-\ Rss., B. [Plagiostoma'] IcBvissima, Rss., B, [Plagiostoma'] decalvata, Rss.j B,

interstriata, Gein., B. [Limatttla] paucicostata, Rss., B. [Limattda] decussata, Miinst.,

B. [? Acesta] dickoioma, Rss., B. minuta, Goldf uss.

141-150.

—

B. ovata, "^ilss., B. canalifera, (including midtistriata, Gein., according to Giimbel,

Miinch. Akad. Abhand., x, p. 560), B. squamifera, et muricata, Goldf., B. Forchhammeri, BunJceri

et Geiniizi, Hagenow, B, denticulata et pusilla, Nilsson, B. [Plagiostoma] striatissima^ Reuss.

151-160.

—

B. [Limattda] angusta, Reuss, B. rarispina, Zittel, B. [Plagiostoma] Hornesi

et Haidingeri, Zitt., B. PicJileri, Zitt., B. Bronni, Alth, B, inflataW etdentata, (1851) J J Miiller,

B. [Ctenoides] nux, Giimbel; B. [/ Ctenoides] nohilis, Goldf., (Inoceramus idem, Petrsef, Germ., ii,

pi. 113, fig. 3), stated by Bosquet (Staring-'s Bodem v. Nederland, ii deel,) to be a Badula,

161-163.

—

B. [Plagiostoma] nuda, B. SartJiensis, and B, [Acesta] lineolata are figured by

Gueranger in his Album paleont. de la Sarthe, &c., 1867, pi. xxiii, fig. 25, and pi. xxiv,

figs. 8 and 15.

* Stated to be allied to B. [ Ctenostreon] prohoscidea.

t The Frencli species is stated to be different from B. multicostafa, Geinitz, (1839), non B. multicostata, Sow.

a recent species.

J Quoted as " peetita" by Gabb and by Pictet and Campiche.

§ A similar species is noticed by Kunth from Lower Silesia (Zeitsch. der Deutsch. Geol. Gesellsch., 1863, xxv,

p. 726.

II
Quoted by Pictet and Campiche as " numida."

% Giimbel (Abhandl. Akad. Miinch., x, p. 560,) is of opinion that Reuss' original identification of the species

with Sowerby's elongata was correct.

** Eichwald (Leth. ross., xme livr., p. 459,) quotes this species also from some nummulitic beds in the Crimea:

are these eocene or cretaceous? Nummulites would not necessarily seem to be eocene, since their occurrence in

cretaceous beds is believed to have been satisfactorily proved.

tt Giimbel (Abhandl. Akad. Miinch., x, p. 560,) notices an alHed, but distinct species from Bohemia.

XX Non B. infiata, Chem., nee B. dentata, Sow., both of which are recent species and belong to the sub-genus

Mantellum,
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\Q,4,,^Jl, jyrocam, Giimbel, (Greognost. Besclireibg. Ostbay. Grenzgeb., 1868, p. 767), allied

to Pi. Cenomanensis, d'Orb. ; from Betzenstein (Bavaria).

165.

—

B, guest^ohalica, Schloenbacb, [Neues Jabrb. f. Mineral, for 1869, extract of 'Beitrag

zur Altersb. d. Griinsandes', &c. &c., p. 27), has tbe form of a Plagiostoma^ but the valves are rather

disthictly ribbed and appear to have been gaping as in Mantelhm. The species is from the Green-

sand of Rothenfelde, near Osnabriick (Germany).

166.

—

B, \_? Blagiostoma] AIM, Favre, Descript. moll. foss. de Lemberg en Galicie, 1869,

p. 138, pi. xii, fig. 20.

167-168.

—

B. [Limatula] suhcarinata et Arcliiacana, Briart et Cornet, Foss. de la meule

de Bracquegnies, pp. 50 and 51, Mem. Cour. Acad. Belgiqne, vol. xxxiv, 1869-70.

169.

—

B. \_? Blagio8iomd\ acutirostris, Eichw., (Leth. ross., x^e livr., p. 471,) is noted

simply from silicious cretaceous beds in the Govt. Orenburg.

Doubtfully cretaceous.

170.— Ctenostreon distanSy Eichw., is placed by its author in the Neocomien, though it

appears more probable that the Khorosehowo beds belong to the Jura, (Leth. ross., xme livr.,

p. 456).

171-175.

—

B. [Plagiostoma] Fischerij Eichwald, (ibidem p. 464), B. decemcostata, Trautsch.,

(ibid. p. 466), B. planicosta, Trautsch., (ibid. p. 467), B. \_?Plagiostoma] irregidaris, Eichw.,

(ibid. p. 475), and B, [Plagiostoma'] incrassata, Eichw., (ibid. p. 476), are also placed by Eichwald

in the Neocomien, but whether correctly or not remains yet to be proved.

d. From Africa.

176-178.

—

B. [Plagiostoma] Greiiieri, B. Flattersi, and Delettrei of Coquand are the only

species known from Algiers, (Geol. and Paleont. Prov. Constant., p. 214).

e. From America.

179-186.

—

B, acuiilineata, Cour,, crenulicosfa, Bcemer, dentimilata, Gc dihh, leonensis, Co^n.,

pelagica, Mort., reticulata, Lyell and '¥oY\>.,sqiiafosa, G abb, and Wacoensis,'KQ^mQx,2.xQ^ cited from

North America in Check-list inv. foss.. Smith. Misc. Coll., 1864, No. 177, p. 7.

187-188.

—

B, [? Plagiostoma] microtis, Gabb, Z. [? Limatula]^ appressa,Q;2,\)\>, Pal. Cali-

fornia, vol. i, pp. 202 and 203.

189-190.

—

B, Sliastaensis et multiradiata, Gabb, ibid. vol. ii, p. 201.

f. From Asia.

191-204.

—

B, [Plagiostoma] nudata, Ootatoorensis, et (? P.) interpunctiiata, B. insignis, hiter-

plicosa and scahriciila, B. [Litnatula] persimilis, B. [Ctenoides] tecta, Goldf., B. [f Ctenoides]

scaherrima, B. [Acesta] ohliquistriata et scrohiculata, B. [Ctenostreon] complanata, will be described

from the South Indian cretaceous deposits : of these only B. tecta is to all appearance undistinguish-

able from European specimens, but several others exhibit marked relations to European species ; thus,

for instance, B. scahricula to B. grannlata, Goldf., B. interplicosa to B. carinata, Miinst., B. per-

similis to B. semisnlcata, Nilss. Besides these I shall have to notice three forms which are no
doubt distinct from any others, bat the present materials are not sufficient for specific identification.

Limea,

205-206.

—

L. exigua et hiplex are quoted by Eichwald from Neocomien beds, but these may
also be Jurassic (Leth. Boss., xme livr,, p. 477).

207.—Z. Cenomanensis, Gueranger, Album pal. d. 1. Sarthe, 1867, pi. xxiv, fig. 9.

208.—i/. Oldhamiana is the only species which occurs in the South Indian cretaceous deposits.
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RADULA, Klein, 1753, (see p. 412).

1. Eadula [PLAaiosTOMA] NUDATA, StoUczM, PL XXIX, Fig. 2.

jB. \_Flag.'\ ovato semirotundata, antice oblique suh-truncata, paulo inflata,

hBmgata, striis incrementi minutissimiss et in declivitate antica ac postica striis

nonnullis radiantihus tecta, primis Icsvimsculis, alteris scabriusculis ; umbonibus pro-

minulis, obtusis ; auriculis incequalibus, antica minima, postica multo majore ; lunula

longa, profunde excavata.

This species is distinguished by its semi-circularly ovate shape, slightly convex

valves, and by the conspicuously scabrous radiating striae on the lunular region

;

the anterior ear is very small, not visible in a lateral view of the shell. These

characters easily separate the species from Flag. Sowerbyi, Gein., which has a

somewhat similar form.

Localities,—Olapaudy, in a brownish ferruginous rock ; Karapaudy, in whitish

sandstone. Only one specimen from each locality was examined.

Formation.—Arrialoor group,

2. Eadula [Plagiostoma] Ootatoorensis, Stoliczka, PI. XXIX, Pig. 3.

jB. [P/a^.] magna, semiovata, tumida, sub-lcevigata, antice et postice scepiusque

prope marginem ventralem costulis Icevigatis radiantibus notata, striis incrementi

minutissimis, extra medium sulculis nonnullis fortioribus intersectis ; auriculis parvis,

antica minima.

A large, rather oblique, semiovate, and moderately tumid shell, apparently

slightly gaping in#front and behind ; the surface is anteriorly and posteriorly, and
often also near the ventral margin, marked with radiating slightly prominent ribs.

The oblique form and uniform convexity of the valves distinguish this from other

known cretaceous species.

Locality.—Ootatoor, in a pale brown earthy limestone.

Formation.—Ootatoor group.

3. Radula [? Plagiostoma] interpunctuata, StoliczM, PI. XL, Pig. 5.

Fad. testa oblique ovata, valva dextra moderate convexa, margine antero-ventrali

truncato, postico convexo ; superficie costulis planis, radiantibus undique ornata,

lineis impressis, multo angustioribus et dense punctuatis separatis.

The obliquely ovate shape of the single, figured valve, which is slightly convex,

and on the entire surface ornamented with flat, radiating ribs, separated by finely

punctated, impressed lines, indicate a species distinct from any other cretaceous

Fadula. The posterior ear is distinct, but the anterior hardly visible, and the beak

somewhat injured in the specimen. This makes the sub-generic determination

somewhat doubtful, though the general character agrees better with Flagiostoma

than with any other sub-genus.

Xoc^Zi^z/.—North-east of Ootatoor, in a yellowish brown limestone.

Formation.—Ootatoor group.

5k



418 CRETACEOUS PELECYPODA

4i. E/ADULA iNsiGNis, StoUczM, PL XXX, Eig. 9.

Bad, valva dextra magna^ crassa^ oblique ovata^ modice convexa costis f9 majo-

ribusj radiantibuSy leviter curvatis^ sub-tuberculatiSy hie et illie minoribus interpositis,

ornata^ in deelivitate antica et postica sub-obsoletis ; lunula profunda.

Only a single valve of this beautiful species has been obtained ; the umbonal

part with the upper edges of the ears is not preserved, but the remaining portions

are sufficient to show the generic characters of the shell. It is ornamented with

nine strong sub-tuberoulated ribs and a few less distinct or nearly obsolete ones on

the anterior and posterior declivities. Towards the umbo the strong ribs also seem

to become less marked, while a number of thinner ribs make their appearance^

especially when the outer glassy layer of the shell is decomposed,

Loeality.—'Ne^v Moraviatoor, in a sandy limestone.

Formation,—Ootatoor group.

5. Eadula sp. indet.

A fragmentary valve of a large species of Badula was found in the coarse

conglomeratic sandstone north of Kunnanore. It is of a broadly semiovate shape,

somewhat resembling Badula Aubersonensis, Pict. and Camp., (Pal. Suisse, vme ser.,

4""^ part., pi, 164, figs. 1-2), marked with about 26 radiating, strong, flattened ribs.

The umbo and the ears are broken off, and as the shell surface itself also is not

well preserved, I shall for the present defer naming the species.

Formation.—Arrialoor group.

6. Eadula sp. indet. PI. XL, Eig. 4.

Another small costate valve of a Badula (or LimeaJ has been found in the

earthy limestone west of Penangoor. It somewhat resembles in general character

Limea Oldhamiana, but the ribs are more compressed and a little more distant

;

14 in number. The surface is, however, not sufficiently preserved for a satisfactory

determination of the species.

Formation.^—Ootatoor group.

7. Eadula interplicosa, Stoliczha, PL XXX, Eigs. 10-11.

Bad, oblique sub-ovata^ inflata, radiatim multicostata, costis majoribus circa 30,
mquidistantibus, acutis, antice et postice multo minoribus, et prope auriculas fere
obsoletis, in interspatiis costulis tenuibus alternantibus instructa, costis et costulis

minute granulatis ; area ligamentali valde declivi, medio triangulariter excavata.

Shell obliquely ovate, tumid, ornamented with about 30 sharp ribs which al-

ternate with much thinner ones ; on the anterior and posterior declivity the ribs

are finer, and near the ears they become almost quite obsolete : all the ribs are

finely granulated.
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Very closely allied to R. carmata, Miinster, which appears to be a somewhat
higher shell, with the intermediate ribs obsolete on the posterior part of the shell,

while in the Indian form the intermediate ribs are all distinct when the shell sur-

face is well preserved. Besides that, the granules on the ribs are much less deve-
loped in carinata than they are in interplicosa.

Locality,—In a whitish sandy limestone at Ninnyoor ; rare.

Formation,—Arrialoor group.

A species, quite similar in form to B. interpUcosa, occurs in a brownish lime-

stone near Coonum, in a yellowish limestone near Odium, and in a pinkish sandy
limestone near Moraviatoor ; but all the specimens are mostly casts. One shows
portions of the shell surface preserved, on which intermediate lines are traceable

between the larger ribs; but this character is not sufficient to decide upon the

identity of the two forms. All three last quoted localities belong to the Ootatoor

group.

8. Eadula sp. indet., PL XXXVI, Eig. 6.

Two fragmentary right valves of a peculiar species of Eadula were found in

a light grey sandstone south-east of Arrialoor ; they are obliquely ovate, moderately

tumid, with unequal ears, and covered with numerous rather fine radiating ribs,

scaly when well preserved. The two specimens evidently indicate a more tumid

species than Bad, ohliquistriata^ but they are not sufficient for specific deter-

mination.

Formation,—Arrialoor group.

9. Radtjla scabricula, Stoliczha, PL XXX, Eig. 8,

Bad. valva oblique rotundato-ovata^ tumiditla, parva, radiatim circa 24d-costata,

costis trispinulosis, series mediance spinulis vel tuberculis ceteris paulo majorihus^

interspatiis angustis, rugulosis ; auriculis parvis ; umhone paulo exstante^ hreviter

acutato,

A small, slightly oblique, roundly ovate, and rather tumid shell, with the beaks

obtusely pointed and slightly prominent beyond the cardinal margin ; the surface

is marked with about 24 radiating ribs, each of which is provided with three rows

of small spinulose tubercles, the median being a little larger than the lateral ones

;

the interspaces between the ribs are finely concentrically rugose, these concentric

rugose lines becoming more distinct on the anterior or posterior declivities of the

shell, where the radiating ribs decrease in size.

The species is closely allied to B, granulata^ Nilss., differing from it by a more

rounded shape, by the ribs being covered with small spinulose tubercles of sub-

equal size instead of spinulose scales, and by the rugose lines in the furrows

separating the ribs.

Locality,—OomarapoUiam, in soft, coarse sandstone. Only a single left valve

has been examined.

Formation,—Arrialoor group.
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10, Radula [Limatula] peesimilis, StoliczJca, PI. XXIX, Figs. 4-6.

R, [l/im.^ testa elongata, paulo obliqua, inflata^ antice et postice leviter convexa^

infra sub-rotundata, medio costulis tenuihus I5-2O5 radiantibus, striis incrementi

mifiutissimis, confertissimis et nonnullissulcis profundioribus intersectis^ tecta ; umbo-

mbus tumidis, angustis, modice projicientibus ; auriculis parvis^ ad marginem superum

paululum incrassatis, declivis, in utroque latere submargine leviter insinuatis ; area

cardinali obliqua, medio fovea triangulari ligamentifera^ lata^ instructa.

Shell elongated and rather inflated, slightly oblique, with somewhat com-

pressed, tumid, and moderately projecting umbones; the margin of the ears is

slightly thickened; the median convexity of each valve is marked with 15-20 radiat-

ing ribs, sharp, but not much prominent, slightly rugose by the numerous and fine

stride of growth, and intersected by a few more distant narrow grooves indicating

stages of growth. Young shells have sometimes only 15 radiating ribs ; they are

always more inflated and narrower when compared with full grown specimens, in

which the number of ribs rises to 20.

This species is very closely allied to some of the forms which are usually

referred to B, semisulcata of Nilsson. There are, however, at least two different

species mixed up under this name. Sowerby's semisulcata from Blackdown is

distinct from that of Nilsson, and it is not certain whether the form delineated

by Goldfuss under that same name does also not refer to a distinct species, while

that figured by d'Orbigny comes very close to Nilsson' s type. The Indian

form differs from all these by the more distant and almost smooth radiating

ribs; but their number agrees especially with Goldfuss' semisulcata: the only

difference between the two is, that the European form is a little shorter than the

Indian. D'Orbigny's semisulcata has the ribs very distinctly spinulose and is

less inflated than persimilis.

Localities,—Near Poothoor and KuUay, in a yellowish brown limestone, and
north of Odium, in a brown sandy limestone.

Fonnation.—Ootatoor group.

11. Radula [Ctenoides] tecta, Goldfuss, PL XXX, Fig. 12.

1836. Lima tecta, Goldfuss, Petr. Germ, ii, p. 91, pi. 104, fig. 7.

1837. ?Lima frondosa, Duj., Mem. Soc. GeoL, l^e ser., pt. ii, p. 227, pi. 16, fig. 10.

1839. LJma lamellosa, Roemer apud Geinitz, Char., pt. i, p. 23.

1841. Lima tecta, apud Ecemer, Verst. Nordd. Kreid., p. 58.

1843. ?Lima „ d'Orbigny, Pal. fran9. terr. cret., iii, p. 547, p. 419, figs. 5-8.

1867. Lima „ Gueranger, Album paleont. de la Sartbe, pi. xxiv, fig. 11.

H. [Cteno.] testa elongate sub-ovata, paulo obliqua, convexe compressiuscula,
antice oblique sub-truncata, auriculis magnis incequalibus et umbonibus depressius-

cutis instructa, costulis confertis radiantibus, scepe irregulariter dichotomis, atque
lamellis 16-20 concentricis, exstantibus et in auriculas continuis tecta.

I can see no difference between Indian specimens of this characteristic

species and those from Europe. When the ears are broken away, the shape of the
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shell becomes rather regularly semioyate. In this state it appears to have been
figured as i. frondosa by Dujardin, with which d'Orbigny identifies a frag-

mentary specimen from the turonien. Pictet and Campiche question this iden-

tification ; but if d'Orbigny 's species be the same as the one figured by
Gueranger, I hardly think that it could be considered as a distinct species.

Locality,—North of Poodoopolliam, in a light- coloured sandy limestone.

Formation,—Arrialoor group.

The species is a characteristic upper cretaceous fossil ; it has been found at

numerous localities in Prance and in Germany.

12. Radula [ ? Ctenoides} scaberrima, Stoliczka, PL XXX, Pig. 1.

Bad. \_Cteno?[ testa oblique ovata, valvis lente comexis, superficie undique
costulis radiantihus confertissimis, fortioribus et tenuioribiis alternantibm, omninis
scaberrimis, ornata ; auriciilis sub-cequalibus, radiatim crasse costulatis, costulis

spinulosis, aimcida postica altera majore, ultima infra marginem superiorem leviter

insinuata.

An obliquely ovate, moderately convex shell, with rather large subequal ears,

the umbones only slightly projecting beyond them ; the surface is covered with

very closely-set radiating ribs, thicker and thinner ones alternating, and all are

so densely ornamented with sharp spinous scales that the surface receives the

appearance of a fresh file; it is, however, rarely that these scales remain well

preserved; near the umbones particularly they soon wear off. On the larger

posterior ear, the radiating spinulose ribs are considerably stronger than on the

anterior one.

Locality,—Near Olapaudy, in a brownish ferruginous rock.

Formation.—Arrialoor group.

13. Eadula [Acesta] obliqui-striata, Forbes, PL XXX, Pigs. 2-5 and 13.

1846. Lima ohliqui^striata, Forbes, Trans. Geol. Soc, London, vii, p, 154, pi. 18, fig. 1^—eadem auctorum.

M, [_Acesta'\ testa obliqua, sub-ovata, lente convexa, antice oblique truncata,

lunula paulo excavata, superficie costulis radiantibus numerosis, aut muricatis, aut

sublcevigatis, prope umbones obsoletis, tecta ; auricula antica minima, postica distincta,

margine superiore declivi, fovea ligamentali paulo excentrica.

The form of the shell slightly varies from narrowly to broadly semiovate, as

indicated in the figures quoted above; towards the periphery the shell is always

markedly flattened. The radiating ribs are very numerous and close together,

and when well preserved, ornamented with numerous spinulose scales ; near the

beaks they generally become obsolete, and near the periphery their straight direc-

tion is often made slightly to deviate by concentric lines of growth. The anterior

ear is very small, as in all species of Acesta, the posterior considerably larger and

5 L
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obliquely descending; the ligamental pit lies below the beak, somewhat posteriorly

from the centre.

Localities.—^e^v ComarapoUiam and north of Arrialoor, in coarse silicious

sandstone ; near Poodoopolliam, in white earthy limestone.

Formation.—Ain^oov group.

There are two species which deserve notice, as being closely allied to the Indian

species: E. Bauliniana ^nd ornata oi d'Orbigny; the former is from the Gault,

and differs only by a slightly more expanded posterior ear; the other is upper

cretaceous, and has the anterior side somewhat more incurved. A comparison of

well preserved specimens of these, and one or two closely allied species from

the German upper cretaceous beds, would be very desirable, as, for instance,

B. asjpera, Mlinst., particularly the form figured by Reus s from Bohemia.

14. Radula [Acesta] scrobiculata, Stoliczka, PL XXIX, Pig. 6.

B. [Ac] testa late semi-ovata, ohliqua^ compressiuscula, antice recte suh4runcata,

postice rotufidata, auriculis parvis, antica minima^ lunula paulo excavata; superficie

striis vel costulis radiantibus, sub-obsoletis, scobinatis^ in parte antica magis distinctiss

notata.

Shell rather broadly semiovate ; valves slightly convex, anteriorly truncate;

ears small, the anterior scarcely visible in a side view ; lunula slightly excavated

;

surface marked with indistinct radiating scaly ribs, or rather striae, somewhat more

distinct on the anterior portion of the shell. Sometimes the scales wear off on the

ribs altogether, while the cross lines connecting them, and situated in the furrows

between the ribs, partially remain preserved, and this gives the shell quite a dis-

tinct appearance from that it originally possessed. The largely ovate, almost

semicircular, and rather compressed shape of the valves readily distinguish the

present species from any other known from cretaceous rocks ; it in some respect

resembles the shape of Flagiostoma.

Locality,—Near Olapaudy, in a brownish ferruginous rock.

Formation,—Arrialoor group.

15. Radtjla [Ctenosteeon] complanata, Stoliczha, PL XXX, Pig. 14.

B. [Ctenost,] valva sinistra elongata, deplanata, medio costis 10, radiantibus,

crassis notata, antice et postice Icevigata ; auriculis magnis, postica minore, antica,

majore, ad marginem inferiorem (lateralem) simplici, ad anticum (superioremJ
paulo incrassata et in latere interiore sulco latiusculo instructa.

Only a single valve of this interesting species was found ; it belongs to the

sub-genus Ctenostreon, the larger anterior auricle being internally provided with

a shallow but distinct groove for the passage of the byssus ; at the margin itself

the groove is indicated by a very slight insinuation (which is scarcely sufficiently

indicated in fig. 14, pi. xxx). The left valve is very slightly convex and marked
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with ten strong radiating ribs, the anterior and posterior portion of the shell being

smooth.

Locality.—CuUpaudy, in a whitish coralline limestone.

Formation,—Ootatoor group.

LIMEA, Bronn, 1831, (see p. 413).

1. LiMEA Oldhamiana, StoUczM, PL XXX, Pigs. 6-7, and PL XXXVI, Pig. 5.

L. testa oblique obovata^ tumidula^ costis radiantibus 12-14, acutatis, longitudi-

naliter scepe indistincte striolatis seu costulis filiformibus alternantibus et alteris

lineis mcrementi confertissimis transeuntibus ornata; auriculis parvis,fere cequalibus ;

fovea ligamentali triangularis profunda^ margine cardinali in utroque latere dentibus

4-5, obliquis, externis ceteris minoribus, instructo.

The surface of each valve is marked with 12-14 strong radiating sharp ribs,

which are finely striolated, and sometimes there is a fine rib visible in the inter-

spaces. The ears are nearly quite equal, and each is internally provided with

four or five small oblique teeth; the ligamental pit is triangular, median, and

very deep.

The ornamentation of this interesting species closely resembles that of Radula

ReichenbacMi, Gein., but the ribs are more numerous and sharp. It also closely

resembles Limea Cenomanensis^ Guer., but is evidently a more oblique shell.

Locality,—Stripermatiir, in a coarse conglomeratic sandstone.

Formation,—Arrialoor group.

XLIL Family,—FECTINID^,

The animals have the mantle margins somewhat thickened, flattened inter-

nally, provided with several rows of elongated unequal cirrhi ; those on the external

edge are usually longer and possess at their inner bases a row of ocelli ; gills long,

semicircularly curved, attached to the anterior and lower base of the adductor, each

leaf is doubled on itself, but the duplicature does not reach the base, the poste-

rior ends are free ; the fillets composing the gills are very loose ; labial palps sub-

triangular, transversally elongated, short, truncate at the end, smooth externally,

and more or less distinctly pectinately striated internally, narrowly united in front

;

foot small, subcylindrical, sometimes a little flattened at the end, anteriorly grooved,

and at the base with a gland, often secreting a bundle of thin, long byssal threads ;

adductor subcentral, subcylindrical, short, but very strong. The pedal muscle is

very short ; in those species which do not develop a byssus it is confluent with the

upper muscular mass of the adductor ; in others which secrete a byssus it is elon-

gated, and the short ends are attached to the valves at the upper posterior end of

the adductor. The rectum is thin and very long, grown to the posterior side of the

adductor, with the end produced into a free tube, reaching as far as the termi-

nation of the gills.



424 . CEETAOEOUS PELEOYPODA

The shells are ovate or rounded, more or less equilateral, equivalve or in»

equivalve, with one valve attached, or with hoth free, the valves being auricled at

both sides of the beak, and the anterior ear of right valve generally provided with

a short byssal sinus at its base; ligament marginal, cartilage internal, usually

filling out a triangular pit in the umbonal region ; adductor scar rounded.

The number of fossil species belonging to the present family is very great

;

they already appear in the oldest sedimentary deposits and continue up to the pre-

sent time, there being over 200 recent species known. Comparing with this the

numerous fossil species in the different formations, it is seen that those of the

cretaceous period are more than equal to it ; during the eocene formation it is con-

spicuously less. On the whole, the fossil species are much more numerous than the

recent ones.

r/y 1. Avictilopecten, M.^'Goji 1855, (British Palseoz. rocks and fossils, p. 392).

Shell somewhat inequivalve, more or less inequilateral, being often extended poste-

riorly, with both valves moderately convex and broadly rounded ; anterior ear flat-

tened, smaller than the posterior, and with a byssal sinus at the base ; posterior ear

rarely projecting beyond the margin of the shell, often with a shallow emargination

;

ligament placed in a narrow foss along the hinge margin, and not in a median

cartilage pit as in Fecten. Type, A, concavus^ M^'Ooy, from upper palaeozoic rocks.

Most of the species of this genus are of a broadly rounded form, and the sur-

face is covered with very numerous radiating ribs, as in Fecten; but the ligamental

fosset appears to resemble that of many Aviculce and Fterinece. Meek (Americ.

Journ., Sc. and Arts, XXXVII, 1864, p. 217), says that the structure of the shell of

Amculopecten is tabular, as in thePjECTiNiD^, and not prismatic, as in the A viculid^;

but it may be doubted whether that is sujQ&cient ground for excluding the present

genus from the family A viculibm.

All the species of Aviciilopecten as yet known are from palaeozoic beds.

2. Fernopecten, Winchell, 1865, {vide Woodward's Man., Appendix, p. 65).

Subequivalve, inequilateral, with subequal ears, surface almost smooth, hinge-line

straight, with a central cartilage pit and a number of smaller pits on either side,

diminishing in size and depth from the centre outwards. Type, P. limceformis, W.,
from carboniferous rocks. The species of this genus are externally allied to

Amuskmi, which also has sometimes a few oblique ridges on the internal side of

the hinge-line, but not such a regular series of pits and tubercles as described in

Fermpecten, It is, however, doubtful that those pits are intended for the recep-

tion of portions of the ligament, they are probably simple interlocking teeth, but
if they really were ligamental pits, the genus ought to be placed in the melinin^.

3. Fecten,^ Klein, 1753. Shell suborbicular, or somewhat higher than long,

equivalve, or very nearly so, closed ; surface generally with radiating striae or ribs

;

=^ Klein was the first author who nsed the word JPecten in a strictly generic sense, though he did not dis-

criminate very accurately hetween the species ; but his classification of the shells allied to Pecten, as typified by
P. varius, Linne, is admirable, He figures as typical species a form which is very closely allied to, or identical with^

P. miles, Reeve.
'
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ears unequal, the anterior being the larger, in the right valve provided with a deep

byssal sinus ; hinge-line straight, ligament marginal, linear, cartilage lodged in a

usually central and triangular pit, from the top of which often one to three ribs

radiate ; muscular scar large, sub-central. Type, P. varius, Linne.

The name Fecten should be reserved for the species strictly represented by

the above type. The shells are generally somewhat higher than long, the surface

is covered with numerous scabrous, denticulated or scaly, radiating ribs and striae,

and the anterior ear of the right valve is generally somewhat ascending, the ears

themselves being of moderate size in proportion to that of the shell itself. The

typical Fectines occur through all formations from the oldest upwards, and are most

numerous at the present time.
"^

3 a. Chlamys, Bolten, 1798. F, bifrons, Lam., should be considered as the

type of this sub-genus. It represents a group of Fectines which are generally

somewhat inequivalve, of a broadly rounded form, ornamented with largish, trans-

versally finely serrated or striated radiating ribs, and with comparatively large, sub-

equal ears. Among other typical forms of this sub-genus, I would quote P. opercu-

laris, Lam., leopardus, Reeve, Solaris and nucleus, Born, squamatus, Gmel., &c.

;

but I would exclude islandicus, which is stated to belong to this sub-genus, though

it does not appear to differ from Fecten as restricted. H. and A. Adams also quote

ornatus, Linne, which is a Fecten, and vitreus and striatus, which may better be

classed with Fseudamusium,

3 5. Liropecten, Con., 1867, (Lyropecten,^ Am. Journ. Conch., Ill, p. 6).

Somewhat inequivalve, with moderately developed unequal ears, valves ornamented

with strong nodulose and striated ribs, near the umbones always somewhat irre-

gularly gibbose ; hinge with a few oblique teeth on each side of the ligamental

fosse. Type, P. nodosus, Linn.

There are a few tertiary species from N". America referred to this sub-genus,

and it is very likely also that species like the cretaceous P. septemplicatus, Nilss.,

and a few others, belong to it.

3 c, Fallium, Martini, 1773, fDentipecten, Riipp.). Shell generally some-

what higher than long, equilateral, sub-equivalve, with moderately numerous,

strong radiating ribs, small, sub-equal ears, more or less distinctly toothed on the

internal hinge-margin. Type, P. plica, Linn.

3 d. Camptonectes, Agassiz, 1864, (teste Meek in Check-list, cret. and jur,

inverteb. foss., N. America, p. 28, (No. 891) ; Smith. Misc. Coll., No. 177 ; = Ehur^
Ifhfopecten, Coh.,T.867, Am. Journ. Conch., Ill, p. 140). Valves sub-equal, moder-

I

<^r ^ ately flattened, ovate or sub-ovate, with well developed, or rather small, unequal
ears, the anterior of the right valve with a byssal sinus, surface marked with

fine radiating, curved, striae, separated by punctated grooves. Type, P. lens,

* Conrad, loc. cit., discusses the affinities of his Lyropecten to Pallium, Klein, which, he says, is founded on

Pect. pallium. Klein has no genus of that name, for what he calls Pallium variegatum, &c., &c., is a form of his

second species in the " genus Pecten" (vide Ostrac, pp. 130—131). and therefore the name Pallium could not have been

considered as generic by Klein.

^7'- -^ '^

6>Md̂ cLl^
^ ^t^r^ffk^^t^^ (W^n.w^,V^

'^.yv-c c<A-6yU^d^-^
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Sow. Eorms belonging to tliis sub-genus only occur in the mesozoic strata. The

two valves often are unequally strongly striated.

3 e, Fseudamusium, Klein, 1753. Shell usually fan-shaped, thin, sub-equi-

valve, valves smooth or finely radiately striated and plicated ; ears of moderate

size, sub-equal or unequal, with straight hinge-line; byssal sinus of anterior ear

small; type, Fecten exoticus^ Ohem. fFseudamusmm-Pecten Icevis, &c., of Klein).

This should be retained only for species of the above type, like P. corneus. Sow.,

hyalinus, Poll, tigrinm, Miill., natans, Phil., &c., which are closely allied to

Amusium, differing from it by having the valves perfectly closed.

3/. Syncyclonema has been proposed by Meek (1864, Smith. Misc. Coll.,

^
No. 177, p. 31), for a small species formerly described as Fecten rigida, Hall and

T
/ Meek C= X. Sallii, Gabb, Am. Phil. Soc, VIII, p. 214). The valves are nearly

\
equal, ovately sub-orbicular, rather compressed, closed, smooth, or concentrically

striated, and with unequal ears. There appears to be no essential difference between

that species and Fseudamusmm as restricted, except that the shell is somewhat

higher than long or wide, while the species of Fseudamusium usually are wider

than high. A great number of cretaceous species differ in that respect from

Fseudamusium^ and the name can, therefore, be appropriately reserved for them.

4. Amusium, Klein, 1753, fFleuronectia, Swains., 1840). Shell sub-

orbicular, subequivalve, rather thin and gaping in front and behind; surface of

valves smooth or indistinctly radiately striated; ears of proportionate size, sub-

equal, with a slightly angular hinge-line, the upper edges of the ears a little

ascending, the anterior ear of the right valve often with a very small byssal sinus ;

hinge-line generally with one or two radiating ribs from the centre, superseded by

the linear ligament ; cartilage pit of moderate size, triangular, central. Type, Am.
pletironectes^ Linn.

The two valves of Amusium are often differently coloured, and occasionally

one of them shows fine radiating ribs, while the other is perfectly smooth. This

character appears to have been rarely noticed in fossil shells, and therefore the

two valves are occasionally found described under two different names. Species

of the genus are not numerous in the present seas ; there are a few recorded from

tertiary strata, and a larger number of similar forms is known from mesozoic beds ;

but it is often diflS.cult to determine whether they belong to this genus. Many
species appear to have the valves closed, and these must, therefore, be referred

to the sub-genus Fseudamusium or Syncyclonema.

5. Tola, Klein, 1753, fjanira, Schum., 1817, Neithea, Drouet, 1824).

Shell suborbicular, inequivalve, closed, radiately ribbed, right valve convex, left

flattened or concave, and often somewhat smaller ; ears rather large, sub-equal, the

anterior of the right valve generally with a conspicuous byssal sinus ; hinge-line

straight or nearly so, often slightly thickened at the margin, and with a few
ribs radiating from the centre ; cartilage pit triangular, central, deep. Type, Vola

JacohcEa, Linn., from European seas. The species which Klein figures as
'' Indica,'' &c., is probably V. Sinensis^ Sow.
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Possil species first appear in the lowest of cretaceous deposits, and some of

them have a very great, almost general, geographical distribution in the higher

strata of this formation. During the upper tertiary and tlie recent epoch, the

species attain a larger size than any other Fectinid^,

6. Hemipecten, Adams and Reeve, 1849, (Proc. Zool. Soc, p. 133, Reeve,

Iconica, vol. VI). Shell somewhat irregularly orbicular, inequivalve, valves very

thin, hyaline ; posterior ears not well developed, anterior better defined, flattened,

that of the right valve with a very deep byssal sinus, which has the lower edge

denticulate ; hinge-line almost straight, with a thin marginal ligament, internally

edentulous, and with a small subcentral marginal cartilage pit ; right (or usually

called lower) valve flatter than the left one, which is more or less convex. Type,

Hem. Forbesianus, Ad. and R., from the Sooloo Archipelago, is the only recent

species known. It appears to adhere temporarily by the right flattened valve to

sub-marine objects ; its thin hyaline structure is very characteristic, and so is

also the small marginal cartilage pit.

I believe that several of the fossil mesozoic species described under the name
Hinnites, but distinguished from typical forms of this genus by a greater inequality

of the valves and thin structure, are referable to Hemipecten, and the same may
be the case with some of the Jurassic Flacunopsis ; but the materials upon which
particularly the latter genus has been founded are in many respects so insuffi-

cient that it is extremely difficult to institute a proper comparison of these shells

with Anomia,

7. Hinnites, Defr., 1821. Valves more or less solid, radiately ribbed exter-

nally and often foliated, right valve partially attached, often slightly larger and
irregular ; area between the hinge and the beaks more or less developed, striated,

traversed by a central cartilage groove, somewhat extending internally ; hinge eden-

tulous ; hinge-line unequally eared on both sides, the right valve with a byssal sinus,

as in Fecten ; muscular scar sub-central, large; type, S. Cortesii, Def., a tertiary

fossil species. This genus is represented from the oldest sedimentary deposits through
all the periods, but only about four recent species are known ; it appears to have had
its greatest development during the mesozoic epoch.

The character of the shell strongly recalls that of Fecten, differing from it

by the sessile habitat at certain stages of age, and by the peculiar development of

the hinge area in the left valve. Prom Terquemia it differs by the lateral ears and
the byssal sinus. It appears to have preceded Spondylus in geological history, and
forms an intermediate link between this genus and Fecten or Ostrea, while Ter-

quemia connects in a similar manner Flicatula and Ostrea, The thin, almost

hyaline, fossil species of Sinnites may, as already noticed, partially belong to FLemi-

pecten.

List of cretaceous species oe pectinid^.

Pictet and Campiche (Pal. Suisse, V^^ gg^^^ ^me p^r^., p. 177 et seq.), class the species of this

family under three generic names : Fecten, Janira f= VolaJ, and Hinnites, In the subsequent list

I shall note the sub-generic names in parentheses, and make a few additions.
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Pecten and its sub-genera^ (vide Pict. and Camp.^ 1. cit._, p. 210).

1.2.

—

Pecten Astieriamts, d''Orb.^ (= Etith^mi, Pietet)^ MartiniamiSj d^Orb.

3.4.

—

(fPect.) icaunensisy Cott._, f .^ Pect, J proboscideus, d'Ovh. ; these two species appear

to be closely allied to Cteiiostreo7i (see p. 413),

5.15.—p, Goldf%ssi, Desh._, P.. \_? Chlami/s] lineato-costatus, Ecemer (Ool.^ pi. 18^ fig. 27)^

P. Archiacianus, d^Orb., P, sanct^e-crucis, P. and Camp._, P. Carteroni, d^Orb.^ P. Lardyi, P. and

C._, P. JJrgonensis, Lor.^ P. Lmtderonensis, Lor.^ P. Coqiiandianns, d''Orb.^ P, Bobinaldinus

,

d^Orb. (=ohliqu%s, Porbes^ = interstriatus, Leym., = aptiensis, P. and Eoux) ; P. Oosteri, Lor.

16-17.—P. \_Camptonectes'] striata-punctatMS, Ecemer^ P. \_Camptonectes'] arzierensis, Loriol.

18-22.—P. [_Pseudamusmm'] aljpinns, d^Orb.^ (=^ P. Agassizi, Pict. et Loriol)^ P. {Byncij-

clonema\ Cottaldinus, d-'Orb.^, P. [Pseudamusmni] crassitesta, Roem._, P. \8yncyclonem(i\ Mathero-

nianus, d^Orb._, f^mlchelluSj Math.^ non Nilsson)^ P. \_Camptonectes'] Lusitanicus, Sharpe.

23-27.-—P. [^ Syncyclonema] Greppini, P. and Renev.^ P. aptiensis, d^Orb.^ (interstriatus,

d^Orb.^ non Miinster)^ P. Dmihreij Coq.^ P. Morellensis, Coq.^ P. Achates, Coq.

28-38.—P. Dutemplei, d'Orb.^ P. Baulinianus, d^Orb.^ P. \_CJilamys'] Rhodani, P. and Eoux^
P. Saxoneti, P. and Eoux, P. Ricordeanus, Cott., P. \_^ Syncyclonema'] Darius, d^Orb., P. Vraco-

nensis et r«^«?^i, P. and Camp., P. [5y;^^yc^;^^;^^«] orUcularis, Sow.^ P. \C]ilamys'\ asper. Lam.,

P. ( ? Pseiidarmisinm) pygmmus, Buv.

39-41.—P. composittts, Milleri et StutcJihurianus, Sow.

42.—P. Beaveri, Sow., resembles in shape and in the form of the ears Amusium, but the

radiating ribs are of exactly the same character as usually seen in CMamys,

43.—P. triplicatus, Mant. The description does not exactly correspond with the figure;

the latter represents an imperfect shell, more resembling the flat valve of a Tola than anything

else.

44-50.—P. oUiqims, Sow., P. \_CJilamys] cemmanensis, d'Orb., P. suhacntns, Lam., (= Brong-

niarti, d'Orb.), P. elongatus. Lam., P. Galliennei, d'Orb., P. [8yncyclonema'\ Neptuni, d'Orb.,

P. [_Syncyclonema'\ Calypso, d^Orb.

51-60.—P. \_Camptonectes'\ Rotomagensis, d^Orb., P. Passyi, suhdepressus et stibinterstriatus

,

d'Arch., P. {Camptonectes'\ virgattis, Nils, (non idem apud d'Orbigny, ^i^^ p. 433), P. Puzosiamis,

Math., P. \8yncyclonema'\ Requienianus, Math., P. BarhesiUensis, P. Marrottianus ei Royamts,

d^Orb.

61-70.—P. Bspaillaci, d'Orb., P. cretostis, Defr., f=arachnoides, Defr., sed non = P. Zeiszneri,

Alth),. P. Mantellianus, ( =1 concentrictis, Woodw.), Campaniensis , and Girondinus, d^Orb.,

P. mediopUcatus, Regleyi et recurrens, Coq., P. Matronensis, d^Orb., P. Palassoui, Leym.
71-80.—P. [ .^^^^«^^M^] Nilssoni, Goldf., P. \_Chlamys'] Bujardini, Eoem., P. [PaUium sen

CMamys'] asellus. Sow., P. nitidus,^ Mant., P. \_? Syncyclonema^ l6evis,^\\s., P. [Syncyclonemal

memhranaceus, Nilss., P. \_Pseudamusium] circnlaris, Goldf., P. S^Pseudartiusinm] subsquamnla,

d^Orb., P. [f 8yncyclonema~] exilis, Eeuss, P. \_Camptonectes] occultestriatus, Zitt.

81-90.—P. [Pseudamusium] pusillus, Alth, (nonP. ^J^^i^^w*?, Miinst. ex Sehlotheimi Biscite

pnsillo apud Goldfuss); P. [Pseudamusiuryi ^qm Amusiuni] abhreviatus, rottrndatus, Jugleri ei latus,

Hagenow, P. [C'cj^w^zfa^^^d^,?] curvatus, Gein. /^= ? divaricatns, Eeuss), [C'^mj;;,] concentrice-punc-

iatms Qtgranulifer, Eenss, P. spatuUformis, Eeuss, P. [(7«;??^.] frandator, Zittel.

91-100.—P. comans, Eoem., P. ^m'^?^^^^, Nilss., P. y^i^>^#,9, Goldf., P. «^2mm«^f2^^, Gein.,t
P. {CUamysl squam,ifer,% Gein., P. [ ^ CMamys'] depresses, Miinst., P.pulchellus, Nilss. (= ?suh-

* Appears to be more numerously ribbed than eretosus of Defrance ; it is not probable that both are identical.

t P. decipiens, Eeuss — Vola Icevis, Drouet.

% Geinitz and Pictet consider Miinster's P. decemcostatus as probably identical with this species, but Bosquet
quotes the former as distinct, (Fauna and flora of Limbourg, Staring's Bodem van Nederland, Ilde deel),
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pukhellus, d^Orb., = Stasz^cii,'^ Alth), P. l^Liropecten'] septempUcatus, Nilss., P. l^FaUmm]
sparsinodosus, Zitt., P. undulatus,^ Nilss., non Goldf., nee Sow., see P. raduloides, p. 431).

101-110.—P. Faujasi, secUos, trigeminakis Qt cicatrisatus, Go\M., P. Beimi, A'Oy:})., ( ==: oUi-
qmis apud Heuss), P. suigmnulatus, Miinst., P. \C]ilamys\ seriato-pimctatus et muUicostatMS, Nilss.,
(non i^m Eeeve), P. subaratus, Nilss., P. miscelhs, Miinster.

111-120.—P. ^e^^m^mW?^^, d'Orb., P. cm^^fm^w^, Goldf.,P. \_? CJdamys'] actimdus, Goldf.,
P. J/^/^i4 Favre ( = Besseri, Alth, non Andrzejowski), P. ^^cm^^^ Pusch, P. [/P^^2^^/^-

m^^mm] semiplicatus, Alth,§ P. IChlamT/s-] acuteplicatus,\\ Alth, P. denticulatns, nodosocostatus

et inflexus, Hagenow.
131-130.—P. striatissimusj Leonhardi, mnahilis, trisulms et Weissii, Hagenow, P. {Syncy-

donema] sullaminosus, Favre, P. Zeiszneri, Alth, P. /S^^^c/^^i, Favre, P. suhexcisus, Favre, P.
*cm?^^, Favre; (for the last named five species vide Favre in Deseript. de foss. de Lemberg, 1869,

pp. 143 et seq.).

131.—P. GalicianuSj Favre, (ibidem p. 153).

132.—P. gUticoneus^ Tate, from upper cretaceous rocks of Ireland (Quart. Journ. Geo!. Soc,
Loud., 1865, xxi, p. 39).

133.—P. tricostatus, Miiller, Suppl. Petref. Achener Kreidef., 1859, p. 8.

134-135.—P. \_? PseudamuskiYii\ zonarius 2indi P , imhricatus (non idem Gmel. nee Desh.) are

described by Eicbwald from his so-called Neocomien (? Jurassic ) beds at Khoroschowo, near
Moscou, (Leth. ross., xme livr., 1867, pp. 435 and 440).

136-137.—P. \Chlamys\ meridionalis and dimotus, lEichw., (ibid,, pp. 448 and 451) ; the former
is reported from uncertain glauconitic beds in the Crimea, and the latter from a cretaceous marl
near Pawlograde in the Govt. Ekatarinoslaw.

138.—P. {CUamy8\ mrispinus, Eeuss, (Bohm. Kreidef., pt. ii, p. 31, pi. 39, fig. 15,) is consi-

dered by Giimbel to be a species distinct from Bujardini, Ecemer (Abhandlung. Akad. Miinchen,
1868, X, p. 562).

139-141.—P. Besvauxij Tenouklensis and mmidus, Coq., (Paleont. Prov. Const., p. 218,) from
Algiers ; all appear to belong to the sub-genus Cklamys,

Baily (Quart. Journ. Geol. Soc, Lond., xi, p. 462,) noticed from South Africa a species allied

to Nilsson'^s P. \Camp>tonecte8\ virgatus.

142-151.—P. [f Psetodamusiuni] Argillensisj Qon,, P. \_Camptonectes\^ Bttrlingtonensis, Q 2ihh

,

P. craticida, Mort., (non crassictda, errore typ. apud Pictet et Campiche), P. Mississippensis

,

Con., P. Nebrascensisj M. and Hayd., P. tenuitesta, Gabb, P. \_Camptonectes'\ texanus,^"^ Gabb,
P. \_Chlamys] venustus, Morton, Syncyclonema rigida, H. and M. et ? simplica. Con., (vide Meek's
Check-list cret. foss.. Smiths. Misc. Coll., No. 177, p. 7).

P. [Pseuda7nusimi\ Nilssoni, (jolM., (baud Neilsoni apud Meek) was recorded from Texas
by Romer.

* Moll. foss. de Lemberg, 1869, p. 145. It is extremely difficult to judge from figures as to the identification of
so closely allied forms as those recorded by various authors under the name pulchellus. Nilsson's typical form must
be examined. With it appears to be identical Munster's spurius apud Goldfuss, but for Goldfuss' pulchellus
d'Orbigny proposed the name suh-fulchellus ; and, again, Giimbel lately used the name sub-^ulchellus iox ^qv.^^'
subaratus = joulckellus,OQin., (Abhandl. Akad., Miinich., 1868, x, p. 562).

t Bosquet identifies this species with P. cretosus of Defr., (see Fauna and flora of Limbourg in Staring's
Bodem van Nederland, Il^e deel).

X Favre, Moll. foss. de Lemberg, 1869, p. 154 § Favre, ibidem, p. 150.
||
Favre, ibidem, p. 148.

^ See Conrad in Am. Joui-n. Conch., vol. vi, p. 76.

** Originally described by Eomer as P. virgatus; it does not appear to differ from P. curvatus, Geinitz,
(see p. 433).

5 N
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152-154.

—

Tecten Trashily F, \8yncyGlonem(£\ ojperculiformis ajid P. [Fseudamusium] Californicus,

Gabb, are from California (Pal. Calif., vol. i, pp. 200 and 201).

155-157.—P. Martinezensis, complexicosta et interradiatus, Gabb, iUdemy vol. ii; pp. 198 and 199.

158-159.—P. delumUs et ohmtus, Con., (Lynches Exped. to Palaest., p. 225). The former is

considered by Praas (Wiirtemberg. Jahresb., xxiii, 1867, p. 232,) as identical with P. Nilssonij and

the latter, he believes, is the same species which Conrad describes as Avicula Samariensis,

The following species occur in the South Indian cretaceous deposits :

—

160-169.—P. Anapaudiensisj raduloides, Ferdackellensis, Arcotensis, P. \_CMamy8] asperuUnuSj

P. \_Camptonectes] curvatits (Gein.), P. \_Pseudamusmm'\ ohovatus, Sivaicus, Garudanus, Amusinm

sulcatellum, memhranaceum (Nilss.), and illustre. Of these two are of very general geographical

distribution, known from Europe and many other countries ; the others appear to be peculiar to the

Indian cretaceous deposits.

Vola (vide Catalogue des Janira, in Pictet^s Pal. Suisse, V"^^ ser., 4"^^ part., p. 251).

170-177.— Vola Valangiensis, Pict. et Camp., 7, atava, Ecem., Neocomiensisy d^Orb., Des-

Jiayesianat Math., euryotis, Pict. and Camp., Boyeriana, d^Orb., Morrisi, Pict. et Renev.,

AlhensiSj d^Orb.

178-192.— V. quadricostataj Sow., guinquecostata, Sow. (see p. 437), Fleuriausiana, d^Orb.,

IcBviSf Tyroxxet (seep. ^2>'^)yphaseolajlL2iVCic\,)CBqidcostatay Lamck., dilatata, d^Orb., longicauda,

d^Orb, cometa, d^Orb., digitalis, d^Orb., notahiliSy Miinst., aljoina, d'^Orb. (see p. 438), Carento-

nensiSj d^Orb., Jiispanicay d''Orb., inconstaHS) Sharpe.

193-203.— V. gTy]pli(Bata, Schloth. ( =. Y^ Faujasi, Pict. and Camp., = quadricostata apud

d^Orbigny), Dutempleij d''Orb., Truellij d^Orb., sexangularis, d^Orb., decemcostata, d-'Orb.,

stfiatocostataj'^ Goldf., sithstriatocostataj d^Orb., Simhirhensis, d^Orb., podolica, d^Orb., MaJcovii,

Dubois, Mortonij d^Orb.

204.— V. Bresleri, Drescher, (in Zeitsch. d. deutsch. geol. Gesellsch., xv, 1863, p. 354,) from

near Lovenberg (Silesia).

205-206.— Tola Bntmgei and tricostata are described by Coquand from Algiers (Geol. et

Paleont. Prov. Constantine, p. 219) ; the last is considered by Zittel to be identical with gryphceata*

207-211.— V, -duplicosta, Hcem., occidentalism Con., quinquenaria, Conr., texana, Ecem., and
WrigUiiy S hum., are peculiar to North America, and besides these V, Mortoni and quadricostata are

recorded (see Meek in Check-list cret. inv. foss.. Smiths. Misc. Coll., No. 177, p. 7).

212.— V. grandicosta, Gabb, Pal. Calif., II, p. 200.

213.— r. alata, Buch, (Petrif. rec. p. A. v. Humboldt, &c., p. 3,) is from the plateau of Quito.

214.— r. Bufrenoyi, d'Orb., (Voy. Am. Merid. Paleont., p. 106, pl.xxii, figs. 5—-9), from Chili.

215.— r. Syriaca, Con., (Lynches Exped., p. 230,) from Palsestine.

In South India only two species occur, V. quinquecostata, in very great variety, and F". Icevis

(phaseola apud d^Orbigny) ; both are known from Europe.

Hinnites (see Pictet^s Pal. Suisse, V^® ser., 4"^^ part., p. 234).

I have already observed that considering H. Cortesii as the type of the genus, it appears

probable that several of the very inequivalve fossil Hinnites with a thin shell will have to be trans-

ferred to Hemipecten,

216-224.

—

H. Leymeriiy Desh., Renevieri, Coq., Urgonensis, P. and Camp., Salevensis P. and
C, occitanicus, Pict., Favrinus, P. and Roux, Studeri, P. and E., Bujardiniy Desh., and giganteus

Guer.

225.

—

Fl, Andoorensis is the only species occurring in Southern India.

* Vide Favre in Descript. Moll. foss. de Lemberg, 1869, p. 156.
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PECTEN, Klein, 1753, (see p. 424).

1. Pecten Anapaudiensis, Stoliczka, PI. XXXII, Pig. 1, & PI. XL, Pig. 6.

1846. Pecten ohliquus, Sow., apud Forbes, Trans., Geol. Soc, Lond., vii, p. 154 — non idem Sowerby.

P. testa ovata, paululum obliqua, incequivaM, valva sinistra convexiore, costis

radiantibus fortiorihus et fl-3J tenuioribus interpositis, squamose tuberculatis, ornata,

valva dextra planiuscula, radiatim sub-cequaliter dense costata et concentrice squamose
costellata.

This species is closely allied to the European Feet, obliquus, with which it was
considered identical by Porbes, but it differs in the character of the ribs. On the
left valve, which is somewhat more convex than the right, there are 1-3 thinner
ribs between each two stronger ones, but they do not differ so much in strength as
in obliquus. On the right valve the difference in the strength of the radiating ribs

is still less marked, and the concentric lamellar stri^, or sharp ribs, are closer

together than on the left one. The cast has only slight indications of the ribs.

In Porbes' original specimen (pi. xl, fig. 6,) the concentric strise have become
obsolete between the radiating ribs, and are indicated only by small scaly tubercles

on them.

Locality,—East of Anapaudy, in a brownish sandstone.

Formation,—Trichinopoly group.

2. Pecten eaduloides, StoliczJca, PI. XXXI, Pig. 20, PI. XXXII, Pigs. 2—3, and
PI. XLII, Pig. 6.

Feet, testa oblique sub-orbiculari, postice lateraliter sensim dilatata, cequivalvi,

valvis paulo convexiusculis, radiatim costulatis et concentrice sub-obsolete striatis,

costulis Icevigatis, sub-undulatis, in speciminibus Junioribus cequalibus, depressiusculiSy

cequidistantibus, in adultis alteris tenuioribus interpositis, in declivitate postica fere
omnino obsoletis ; auricuUs sub-cEqualibus, postica valde obliqua, antica truncata,

in valva dextra ad basin insinuata.

This is a very characteristic oblique species, in general form somewhat resem-
bling a Badula, having the posterior side sensibly expanded. In young specimens
the ribs are equidistant, smooth, depressed, and of equal strength; in older ones they

alternate with thinner ribs, being always slightly undulating, and on the posterior

declivity generally obsolete. As a rule, the ribs are equally well marked on both
valves, but in some specimens they are a little less developed on the left, and when
on this one the outer layer is not well preserved, they occasionally become hardly

traceable (see fig. 3 on pi. xxxii). The species is closely allied to the European
P. undulatus, apud Goldf., but apparently somewhat more oblique, not so wide,

and with more distinct radiating striation. I can hardly believe that Goldfuss'
species can be the same as that described by Nilsson in 1827 under the same
name ; the figures of both are entirely different.

Localities,—South-west of Mulloor, west and south-east of Arrialoor, near
Karapaudy and near Veraghoor, in whitish or reddish sandstone.

Formation,—Arrialoor group.
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3. Pectbn Vbrdachellbnsis, Forbes, PI. XXXI, Pigs. 13*—14,* PI. XLII,

Pigs. 7-8.

1846. Pecten VerdacJiellensis, Forbes, Trans., Geol. Soc, Lond., vii, p. 154, pi. xiv, fig. 5

—

idem auctorum.

Pect, testa sub-orhiculari seu orbiculato ovata^ cequivalvi^ valvis lente convexius-

cutis, costulis et striis radiantihus, tenuibus, confertissimis, squamose spinulosis, ornatis,

in valva dextra frequentioribus quctm in sinistra ; auriculis sub-cequalibus, radiatim

costutatis,

A very densely radiately costulated, sub-orbicular species^ the ribs being un-

equal, often sub-diyided and covered with very numerous, fine, spinulose scales ; they

are generally on the right valve more numerous and often also thinner than on the

left one ; the concentric striae are only at certain distances somewhat better marked.

Localities.— Ootatoor, Puravoy, Moraviatoor, in brownish earthy limestone.

Formation.—Ootatoor group.

4. Pecten Arcotensis, Stoliczka, PL XXXI, Pigs. 18—19.

Pect, testa ovato-orbiculata, antice paululum dilatata, mquivalvi, valvis costulis

radiantibus crassulis, simplicibus, interdum minoribus indistinctis alternantibus, et

concentrice striis acutis, confertis, in costulis squamulosis, ornata ; auriculis anticis

paululum majoribus, radiatim costellatis, posticis minoribus, obliquis.

This differs from the previous species by its comparatively much stronger

costulation and slightly more oblique shape.

Locality.—Stripermatur, in a ferruginous conglomeratic sandstone.

Formation.—Arrialoor group.

5. Pecten [Chlamys] asperulinus, Stoliczka, PL XXXI, Pigs. 10—11,
PL XLIV, Pig. 5.

Pecten testa sub-orbiculari, cequilaterali, valvis modice etfere cequaliter paululum
convexiusculis, radiatim 11-15 costatis, costis latis, sulcis profundis angustissimis sepa-
ratis, medio maxime elevatis, tuberculis squamosis aut sub-spinosis ornatis, in utraque
declivitate 3-4- costutatis, costulis incequalibus, confertissime squamulosis, costula prima
ad cristam medianam sita tenuissima, secunda fortiore, tertia tenui aut obsoleta
quarta, seu infima, fortissima ; auriculis sub-cequalibus, modicis, radiatim costutatis,

truncatis, antica valvce dextrce ad basin emarginata.

This species may be said to represent the common European Pecten asper
in India

;
it is very closely allied to it, but the lateral ribs on the slope of each large

rib are somewhat different. In asper the one next to the median tuberculated
crest is the strongest, or it is separated from it by only a very thin rib ; in aspe-
ruli/nus the last rib adjoining the median furrow is the strongest. The scales are
on the secondary ribs of the Indian species very thin, and numerously crispate.

* In these figures the radiating rihs are a little too strongly marked; they should be thinner and more unequal •

their character is well shown in the enlarged view (fig. 14 h) of a portion of well preserved surface.



OP SOUTHERN INDIA. 433

Similar differences also apply in a comparison with other allied species, as for

instance, P. Dujardmi, Roem., rarispinus^ Heuss, and one or two others des-

cribed by Goldfuss.

The ornamentation of asperulinus is, however, very variable on account of the

scales being easily broken oflp. The median tubercles are often quite worn away,
and the lateral ribs become more or less indistinct, except the two lowest (comp.
fig. 10 on pi. xxxi), which are seated in the cavity between the ribs.

Localities,-—Nq^v Kaudoor, in a white conglomeratic sandstone, and near Choka-
nadapooram, in a whitish soft limestone.

Formation,—Arrialoor group.

It deserves to be noticed that in the Ootatoor limestone at Cooticaud there

occurs another still larger species, probably belonging to the sub-genus Chlamys,
It is apparently a little higher than Fecten depressus, Miinst., (Goldfuss, Petrsef.

Germ., pt. ii, p. 53, pi. 92, fig. 4). The ribs are broad, carinate in the middle,
with a few radiating striae at the sides, and one more distinct in the groove separ-

ating each two large ribs. None of the specimens are, however, sufficiently perfect

to define the exact form of this interesting species.

6. Pecten [Camptonectes] curvatus, Geinitz, PI. XXXI, Pigs. 15—16.
PI. XLI, Pigs. 4—6.

1827. ? Pecten arcuatus, Sow., apud Nilsson, Petrif. Suec, p. 22, pi. ix, %. 14, non idem Sowerby.
1843. „ curvatus, Geinitz, Kieslingsw., p. 16, pi. iii, fig. 13 ; et 1848, Quadersandst., p. 180.

1845. „ virgatus, Nilss., apud d'Orbigny, Pal, fran9. terr. cret., iii, p. 602, pi. 434, figs. 7-10, non
virgatus, Nils son.

184.6. „ virgatus, Nilss., apud Forbes, Trans., Geol. Soc, Lond., vii, p. 154, pi. xv, fig. 22.

1846. „ arcuatus, et ? divaricatus apud Eeuss, Boebm. Kreidef., pt. ii, pp.27 and 28, pi, xxxix,

figs. 6 and 7.

1850. „ suhvirgatus, d'Orbigny, Prod., II, p. 253.

1866. „ virgatus, Nilss., apud Zittel, Denkscb. Acad., Wien, xxv, pt. ii, p. 109, pi. xvii, fig. 8, (baud
synon. omnibus).

F, [ Camp,'] testa suh-orhiculare ovata, prope apicem sensim angustata, sub-cequi-

valvi, valva sinistra paululiim convexiore, utraque radiatim confertissime striato-

costellata, costellis depressis, in valva dextra tenuiorihus quam in sinistra, excurvatis,

plurime dichotomis, lineis impressis multo angustioriUis, punctatis, separatis, et striis

imcrementi concentricis minutis intersectis ; auriculis radiatim striatis aut costellatis,

incequalibus, postica minore, oblique truncata, antica majore, in val, dextra ad basin

profunde insinuata.

The right valve is in this species always somewhat flatter, and the radiating strise

are, as a rule, finer on it than on the left valve ; the ears are marked with oblique
transverse striae, which become on the anterior ear of the right valve mostly obsolete,

being replaced by concentric arcuate striae. Zittel published a few years ago a
long account of the synonymy of Fecten virgatus, Nilsson, but his discrimination
of the various forms does not seem to be always correct. I shall briefly notice the
history of the present species and of virgatus,

5o



434 CRETACEOUS PELECYPODA

Nilsson appears to have been the first to distinguish two species of very similar,

roundly ovate, sliape ; the one with numerous arcuate striae or ribs, and the other

with a much smaller number of very similar ribs ; the former* he identified with

Sowerby's P. arcuatus^ (which is a Jurassic species), and the latter he named

P, virgatus.

Omitting some doubtful references of various authors to Nils son's supposed

arcuatus, we find the species again under Geinitz' name curvatus^ and shortly after-

wards d'Orbigny figured and described it in his Pal. fran9. under the name of

virgatus of Nilsson. Eorbes, when noting the Indian form, very probably based

his identification upon d'Orbigny's figure, and in so far was quite- correct, but

that figure represents Geinitz' ciirvatus and not Nilsson's virgatus, Reuss
recorded a right valve of this species under the old name arcuatus^ and a left

one, to all appearance belonging to the present species, he called divaricatus.

Geinitz in his '^ Quadersandstein-gebirge" very properly separates his curvahts

from true virgatus, but his reference to the synonymy of the latter species is not

correct, as I shall note further on. D'Orbigny, when suggesting the name suIj-

virgatus for the Indian form, justly remarks that it differs from Nilsson's virgatus

by much finer ribbing. This difference equally applies to the form described by

Zittel from the Gosau deposits under Nilsson's name.

Zittel complains of the want of accuracy in Nilsson's original figure of

virgatus for which there is no reason, because that species is always much coarser

ribbed than curvatus, even allowing for the slight difference in the ribbing of the

two valves of the latter species, a character which should never be overlooked.

Goldfuss' arcuatus from Aachen is undoubtedly the same species as Nilsson's
virgatus, as I have had opportunity of comparing original specimens from those

localities. It is the only reliable record of true virgatus I know of; most of the

other references quoted under virgatus probably belong to curvatus.

Localities.—Arrialoor and Kaudoor, in whitish sandstone, (Arrialoor group) ;

north of Garudamungalum, and near Veraghoor, in a bluish and grey sandstone
(Trichinopoly group) ; rare.

Formations.—Arrialoor and Trichinopoly groups. There is no difference to be
observed between the specimens from the two series of beds.

In Europe the species occurs in the senonien beds near Aachen, in the lower
and middle Plsener of Saxony and Bohemia, in the Gosau deposits of the Austrian
and Bavarian Alps, in the Turonien in Prance, &c. It is not, however, reliable to

refer to foreign localities, because the distinction between virgatus and curvatus has
not always been noticed. Coquand records virgatus from his ''etage Mornasien"
(? = Turonien) from the Province Constantine (Paleont., p. 299), and as he

* Reuss (Boehm. Kreide., 1846, pt. ii, p. 28, pi. xxxix, fig. 8,) identifies this form with one from Bohemia under
the new name P. concentrice-punctatus, which is nearly circular, and, as regards shape, therefore, very different from
N ilsson's figure of his supposed arcuatus. I doubt that both are the same, in spite of Nilsson's statement that the
shell of his species is very thin, resembling that of Amus. memhranaceum, for the thickness of the valves varies
greatly both in true virgatus and in curvatus, and the right valve is often a little thinner than the left one.
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quotes Nils son's original figure of that species, it is perhaps true virgahis. The
form described as virgatus by Eoemer from Texas (Kreidebild., p. 66,) does not

exhibit any appreciable difference from Gurvatm^ but was called Texanus by Gabb.

7. Pecten (Syncyclgnema) oboyatus, Stoliczka, PL XXXII, Pigs. 6—9.

P. [_Sync.'] testa ovata^ apice acutata, cequivalvi, valvis pcmlulum convexkisculis^

aut sub-lcemgatis, aut Goncentrice lamellose striatis, awriculis parvis, cequalibiis^

lateraliter valcle declivibus.

This species is somewhat allied to Amitsmm memhranaceum, Nilss., and also to

Fseudam, laminosum,^ Mant., but differs from both by the comparatively smaller

size of the ears, which are equal and very oblique at the lateral margins.

In well preserved specimens the surface is marked with concentric lamellar

equidistant striae, exactly as in laminosiim, but these striae are very easily worn off,

and in such specimens the surface becomes nearly quite smooth. The upper

lateral margins of the shell meet at the beak with an angle of 98°.

Localities,—Ootatoor, Moraviatoor, north and north-east of Odium, south of

Puravoy, &c., in brownish earthy limestone.

Formation,—^Ootatoor group.

8. Pecten [Syncyclonema] Sivaicus, Stoliczka, PL XLII, Pig. 5.

P. [^Syncl testa orhiculate ovata, parum convexa, tenui, IcEvigata, polita, apice

hreviter acutata, auriculis suh-cequalibus, postica oblique desinente, antica convexe

truncata, ad basin paululum insinuata.

Easily distinguished from the last species, which it closely resembles in form,

by the different shape of the ears, the anterior being convexly truncate and
slightly insinuated at the base.

Locality,—North of Odium, in brownish earthy limestone; apparently very

rare.

Formation,—Ootatoor group.

9. Pectek [Pseudamusium] Gauudanus, Stoliczha, PL XXXII, Pig. 4.

P. {Fseitdam.~] testa sub-orbiculari, antice pernio latiore qtiam postice ; valvis

complanatis medio et ad apicem parum convexis, tenuissimis, striis incrementi

subtilissimis notatis ; auriculis magnis, fere cBqualihus, antica convexe trimcata et ad
basin paulo emarginata.

This species differs from the last by the more orhiculate shape and somewhat
smaller convexity of the valves ; the ears are of similar form, but comparatively
still larger. The shell is very thin and only marked with very fine, concentric
striae of growth.

Localities,— ^^^i of Anapaudy and near Veraghoor.
Formation,—Trichinopoly group.

* This is considered by Morris as identical with Ptcten orbicularis.
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AMUSIUM, Klein, 1753, (seep. 426).

1. Amusium ? MEMBRANACEUM, Nilsson, PL XXXII, Pig. 5, and PL XLI, Figs. 7-8.

1827.' Pecten memhranaceus, Nilss,, Petrif. Suec, p. 23, pi. ix, fig. 16.

1866. Idem, Zittel, Denkscla. Akad., Wien, xxxv, pt. ii, p. 107, cum. syn.

Am, testa ovato-orbiculari, cequivalvi, valde complanata, suh-cequilaterali, tenuis-

sima, Icevigata aut concentrice subtiliter striata, nitida ; auricidis fere cequalihus,

postica oblique desinente, antica subtruncata.

The Indian specimens do not exhibit any difference from the European ones.

The superficial glassy layer is, as a rule, quite smooth, but when it has been removed

by decomposition, the shell exhibits a number of very fine radiately arcuate lines.

The gape of the valves must be very slight, if indeed it is at all marked, but the

structure of the shell appears to be that of Amusium,
Localities,—Arrialoor and Karapaudy, in grey sandstone ; rare.

Formation,—Arrialoor group.

In Europe this species belongs to one of the commonest shells in the upper

and middle (Turonien) cretaceous beds ; it has been recorded from Sweden, Hanover,

at Maastricht, from near Aachen, in Saxony, Bohemia, at Lemberg (in Galicia), in

the Alpine Gosau deposits of Lower Austria, in Bavaria, &c.

2. Amusium illustre, StoUczlm, PL XLI, Pigs. 9.

Am, testa magna, sub-orbiculari, valvis convexiusculis, crassis, ad umbones late

obtusatis, Icevibus, striis incrementi incequalibus, partim sub-obsoletis tectis ; auri-

culis sub'Cequalibus, magnis, oblique truncatis.

One of the largest known cretaceous species of the genus, distinguished by
a strong, solid, almost smooth shell, obtuse umbones, and considerable convexity of

the valves; the ears are large and apparently very nearly equal. The valves appear

to have been slightly gaping at both ends.

Locality.—West of Arrialoor, in light grey sandstone.

Formation,—^Arrialoor group.

3. Amusium sulcatellum, Stoliczha, PL XXXI, Pigs. 12 and 17.

1846. Fecten orbicularis, Sow.? apud Eorbes, Trans., Geol. Soc, Lond., vii, p. 154, non idem Sow.

Am, testa sub-orbiculata, valvis crassiusculis, cequilateralibus, parum convexis

ad latera deplanatis, concentrice sulcis angustis aut lineis impressis subdistantibus

concentricis, confertis, notata, cequidistantibus, lateraliter minus distinctis, interstitiis

planatis, sulcis multo latioribus, concentrice minutissime striolatis ; auriculis sub-

cequalibus, postica paulo minore, oblique et sub-flexuose terminante, antica majore,

rectius truncata,

A sub-compressed, nearly orbiculate species of the type of A, orbiculare, Sow.,

but with somewhat more acute umbones and much thicker shell. The ornament-



OP SOUTHEEN INDIA. 437

ation very much resembles that of Am. cretaceiim,'^ Nyst, f= Feet, corneus apucl

Nilss., non idem Sowerby), the surface being marked with impressed, concentric

lines or grooves, about one millimetre distant from each other ; the interspaces

are flat and also very finely concentrically striated; at the sides of the valves

both strise and grooves generally become indistinct or obsolete. The posterior ear

is slightly smaller, and has a very oblique, slightly flexuous, margin ; the anterior

is a little larger and more truncate; both are marked with concentric striae of

growth. The concentric grooves are traceable also on the inner side of the valves.

Locality,—Near Arrialoor, in a light grey sandstone.

Formation,—Arrialoor group.

VOIA, Klein, 1753, (see p. 426).

1. VoLA QUiNQUECOSTATA, Sowerhy, PI. XXXI, Pigs. 1—6, and PI. XXXVII,
Pigs. 4—9.

1814. Fecten quinquecostatus, Sowerbj, Min. Conch., I, p. 121, pi. 56, figs. 4-8 — idem auctorum.

1819. Pectenversicostatus,'Ldi>m.., Ajo.. B. YQTi.,Y\,^.lSl.

1843. Janira quinquecostata, d'Orbigny, Pal. fran^. terr. cret., iii, p. 632, pi. 444, figs. 1^5.

1846. Pecten quinquecostatus, apud Forbes, Trans., Geol. Soc, Lond., vii, p. 153.

1847. Janira Fontanieri, d'Orb., Voy. Astrolabe, &c., Paleont., pi. iv, figs. 38—40.

Vola testa ovato suh-trigona, clausa ; valva dextra valde convexa, radiatim costis

6 majoribus, ad marginem plus minusve projicientibus, 4, 3, aut rarissime 2, costulis

minoribus, sub-cequalibus vel incequalibus interpositis ornata, declivitate antica et

postica striis 4-5 radiantibus notata ; valva sinistra plana aut paulo concava,

similariter costata ; utraque striis concentricis, filiformibus^ confertissimis tecta,

auriculata, auriculis sub-cequalibus^ radiatim striatis^ auricula postica paululum

majore qiiam antica.

In referring a grea number of Indian specimens to this well known European

species, it is necessary to state the variations which are to be observed in them

and to draw attention to the numerous figures representing them.

The most characteristic forms of V, quinquecostata occur in a yellowish soft

marly rock south-west of Coonum ; they nearly all possess four intermediate ribs

between each larger one, and the two median of the four are again somewhat

thicker than the two lateral ones. Exactly similar forms also occur north of

Odium, at Ootatoor, and south of Puravoy, south-east of PermapoUiam (Trichino-

poly group), and near Arrialoor (Arrialoor group), but at all these localities

the typical form does not appear so common as some varieties. At Odium,

Moraviatoor, and Ootatoor there occur specimens which often grow to a consi-

derably larger size than at Coonum, and in these there are, as a rule, only three

smaller ribs between each two larger ones, except between the two posterior larger

ribs, where there are almost invariably four smaller ribs present. This variety also

occurs at PermapoUiam, Anapaudy, Serdamungalum, and Arrialoor ; therefore in

* Coq. et polyp, foss. de terr. ter. de Belgique, 1843, p. 299.
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all three divisions of the South Indian Cretaceous deposits. Again, some other

specimens have between the first and second, or between the second and third,

anterior larger ribs four intermediate ones ; very rarely is it the case that only

two intermediate ribs occur in one or the other of the interspaces between the larger

ribs. I only observed it in a few specimens from Odium (see fig. 8, pi. xxxvii)

;

they are also all of large size. Three intermediate sub-equal ribs fV, qiiadricostata)

are only met with in some small specimens from Arrialoor and Shillagoody.

I have compared a very large series of specimens from various localities and

formations, and I am confident that the Indian shell does not admit any such dis-

tinction, as has been proposed for V, quinquecostata and quadricostata f=gryph(Eata) ;

the former said to possess always four and the latter always three intermediate

ribs. The different variations are not restricted either to particular localities, or to

distinct formations ; they occur without any rule one among the other. The only

thing which could be said is, that specimens from the Ootatoor group have more
commonly four and those from the Arrialoor group more commonly three inter-

mediate ribs. I also could find no perceptible difference in the form and striation

of the ears of the various Indian specimens. The state of preservation has a

great deal to do with the relative size of the ribs and is often very misleading.

I do not wish to pronounce a certain opinion as to the identity of V. quinque-

and quadricostata, but I cannot help doubting their specific distinction. The
support which d'Orbigny gave to his opinion, by placing the one shell in the

Turonien and the other in the Senonien, has been long ago disproved : such geolo-

gical restriction does not exist ; both forms occur from the Tourtia and Cenomanien
up into the upper beds of the white chalk.

I have no specimens of d'Orbigny 's V, cequicostata and alpina to compare, but

judging from the observations which I made on the Indian specimens, I doubt
that even these two will prove to be distinct species from quinquecostata, though
certain varieties may be locally constant.

Localities,—North of Odium, OuUapaudy, Moraviatoor, Ootatoor, south o^

Puravoy, (Ootat. group) ; south-east of PermapoUiam, east and north-east <

^j

Anapaudy; south of Serdamungalum, (Trichinopoly group); east and west v.. j

Arrialoor; south-east of MuUoor, Shillagoody, and Olapaudy (Arrialoor group).

Formations,—Ootatoor, Trichinopoly, and Arrialoor groups.

2. VoLA L^vis, Drouet, PL XXXI, Eigs. 7-8.

1824. Janira (? Neitliea) IcBvis, Drouet, teste Pictet et Campiclie, Pal. Suiss., V^^e ser., 4^6 part., p. 252.

1843. Janira pJiaseola, apud d'Orbigny, Pal. fran^. terr. cret., iii, p. 635, pi. 444, figs. 6-9 ; eadem d.v.i

Neithea pJiaseola auctorum, non eadem Lam.
1846. Pecten deci;piens, Eeuss, Bohm. Kreidef, pt. ii, p. 31, pi. 45, fig. 3.

1868. Pecten ]phaseolus, apud Giimbel, Abhandl. matb. Pb. Klasse, Bayer. Akad, Wissenscb., x, p. 564.

Vola testa late sub-ovata, crassula, apice angustata, paululum ohliqua, valva

dextra convexa, radiatim sub-costata, costis paululum convexiusculis, latis, cequalibus,

lineis impressis disjunctis ; valva sinistra plana, radiatim costata, costis angustis
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sub-cequalibus, sulcis fere diiplo latioribus separatis ; utraque valva concentrice

minute striata, biauriculata, auriculis sub-cequalibus, postica majore, et ad marginem
obliquiore.

The ribs on the convex valve are generally very indistinct, but in well pre-

served specimens they always are slightly convex; they are 22-24 in number,
separated by very fine impressed lines ; as a rule, they are equally strong, but
occasionally one or two exceed others in breadth. On the left or flat valve the
ribs are more prominent, separated by broader furrows, which on the inner side

appear as many broad and flat ribs ; this character easily distinguishes the flat

valves of the present species from those of quinquecostata, even when the extreme
margin of the shell is not well preserved. I have accepted the name IcBvis,

Drouet, for the present species, following in this identification Pictet and
Camp iche, who consider Jj^m^va^.'^ phaseola as a distinct species. I am not
acquainted with Drouet 's original description.

Localities,—^Q^v KuUay, Coonum, Odium, and Koloture.

Formation,—Ootatoor group.

This species occurs in the Cenomanien of Prance.

HINNITES, I>efrance, 1821, (see p. 427).

1. HiNNiTES Andoohensis, StoUczka, PI. XXXII, Pig. 10.

R, testa late ovata, sub-cBquilaterali, antice parum dilatata, incequimlvi, valva

convexa radiatim multicostata, costis fortioribm, una, vet dnabus, aut tribus, tenuioribus

alternantibus, striis concentricis acutis decussatis, aliquando spinulose sub-tuber-

culatis; valva dextra plana, radiatim obsolete in-cequaliter costulata ac concentrice

striata ; auricula antica magna, ad basin profunde insinuata.

Shell ovate, with the anterior side somewhat dilated ; the left valve is consi-

derably convex, ornamented with stronger and thinner radiating ribs, crossed

over by concentric, sharp striae, by which the ribs become somewhat undulating,

e.specially towards the margins. The right valve is quite flat, and the radiating

ribs on it much less distinct.

Locality.—Near Andoor, in an earthy, brownish limestone.

Formation,—Ootatoor group.

XLIII. Family,—SFONDYLIDJE.

The animals have the mantle margins usually thickened, consisting of two
or three laminse, unequally cirrated at the edge, often with a few larger filaments

between them; numerous small ocelli are placed at short distances from each
other at the base of the internal cirrhi; mouth surrounded by a large foliaceous

lip, to which laterally the palps are attached, being of an oblong, terminally pointed
shape ;

gills large, fleshy, equal or sub-equal, posteriorly somewhat similarly curved
as in Avicula, and free

; foot small, cylindrical, somewhat thickened at the end,
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or obliquely truncate. In Spondylus occasionally there issues from the middle

of the terminal disc of the foot a cylindrical tendon, ending in a fleshy mass.

In some of the eastern species of this genus the foot is simply thickened a short

distance from its base on account of the development of the byssal gland ; the

latter has a slight groove, and sometimes a few thick, foliaceous byssal threads

are seen to issue from it, but, as a rule, the Spondyli do not appear to spin a byssus.

The animal of Fedum, however, always possesses a short byssus, composed of

thin threads.

The shells are always inequivalve, the right valve being, as a rule, somewhat

larger, more or less attached at the beak, which is often irregularly produced and

on the inner side possesses a flattened area ; the left valve is free, generally smaller

and also with a smaller hinge area ; both are more or less distinctly eared ; the

cartilage is internal, situated in a median pit ; the hinge is toothless or provided

with rib-like or tubercular teeth on either side of the cartilage pit, muscular

impression subcentral, rounded, more or less confluent with the posterior pedal

muscle, which is attached to the inner part of it ; anterior pedal scars sometimes

indicated below the beak, but generally not traceable
; pallial line entire ; surface

generally ornamented with radiating, often foliaceous ribs and stri^ ; inner laver

of shell thick, more or less glassy.

In the general habitus the Sfondylidje more resemble the Fbctinibm than the

'Badulidm, differing from the former by their more or less sessile habitat, thickness

of shell, and by the usual presence of hinge-teeth ; from the latter principally by the

inequality of the valves, internal ligament, and by the presence of ocelli at the
inner mantle margins.

In former geological periods the members of this family were not very
numerous ; they only appeared with the beginning of the mesozoic epoch, but it is

difficult to say whether they attained their maximum of development towards the
close of this epoch or not, at least as far as Spondylus is concerned, though this was
very likely the case, as it certainly was with Plicatula, Terquemia is only knowrj^
fossil, and Fedwn only recent from a single species. The recent forms are wit'

very few exceptions inhabitants of tropical seas ; they are found mostly in tL.^

littoral zone, more rarely at greater depths.

1. Flicaiula, Lam., 1801. Valves radiately plicated, right valve more or less

largely attached at the beak, which has often a small thickened free area, beaks
with indistinct, in advanced age generally quite obsolete, ears, left valve somewhat
smaller, and usually with a more pointed beak ; hinge with two strong, laterally

more or less distinctly striated teeth, interlocking between each other, and a
cartilage groove, or pit, between them ; muscular impression single, large, gener-
ally well marked, excentric, pallial line entire, distant from the margin; ''type,

P. plicaia, Eorsk. Some of the recent as well as fossil species have barely a trace
of attachment at the beak of the right valve.

la. Deslongchamps, in an elaborate paper on the liassic and Jurassic Flica^
tulcB, has pointed out some peculiarities of a certain number of species for which he

'^\e
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retained Parkinson's name Karpax (1811), but I do not think that the distinction

is really a generic one; (Essai s. les Plic. foss., Ac, Mem. Soc, Linn, de Norm.,

1859, XI, p. 1 et seq.). The general character and structure of the shell is in both

essentially the same, the hinge-teeth in Karpax always extend up to the beak, the

ligamental pit is in the right, or attached, valve at the end of a strong median

rib, and in the left valve it is very slightly marked, while in Flicatula there is

usually a small space between the beak and the hinge, separating the teeth from

the beak itself, and the ligamental pit in the left, or free, valve is conspicuously

deepened. Besides that the hinge-teeth of Sarpax are generally stronger and more

parallel, and the shells are often of large size. It may be thought convenient

to retain the name Karpax sub-generically for such characteristic forms as

K, Jferg^^mi, Eud.-DesL, but as the left or free valve of some recent P/^ca^z^/ce

offers characters of the hinge-teeth which are nearly identical with those of Karpax^

it would not be justifiable to recognise the latter as a separate genus.

1&. In the above quoted paper (p. 113 et seq.), Eudes-Deslongchamps dis-

tinguished among the mesozoic Flicatulce a peculiar section under the name

JPL reticulatcB, They are sessile with the greater part of one valve, of a semi-

circular shape, and the inner surface is always peculiarly striated and reticulated.

The hinge areas of both valves are obliquely descending, and there appears to be

a median ligamental pit present, but whether for the attachment of a ligament or

not Is uncertain ; no hinge-teeth, nor a pallial line, or muscular scars, have as yet

been observed in these fossils, and it is, therefore, difficult to say whether they really

are Pelecypoda or not. They no doubt represent a special genus, of which FL

retifera is the type.

Eichwald proposed for somewhat similar shells the name Cyclostreon, which

I shall notice in the AnomiidcE,

Ic, Laube (Denksch. Akad., Wien, vol. xxv, pt. ii, p. 75,) describes from the

Trias of St. Cassian a peculiar smooth species, Fl. solea, which on one (? posterior)

side has a distant, double, lateral tooth near the margin. The valve described is

apparently the right one. The hinge-teeth are very close together, leaving only a

narrow groove for the ligament. It is probable that this species indicates a new

generic type.

Species of Flicatula are known from the Trias upwards ; they are always found

in small numbers ; their largest development probably falls in the middle part of

the mesozoic period. At present there are only about twelve species known from

Eastern and American seas.

2. Spondylus, Klein, 1753, (Ostrac, p. 136, pi. ix. No. 37;Linne, 1757).

Valves very unequal, the lower, or right, more or less attached to foreign bodies,

with a flattened area between the beaks and the hinge ; upper valve smaller, with

distinct ears and a smaller, sometimes obsolete, hinge area ; hinge line generally

straight, more or less thickened ; hinge with a median, deep, usually well circum-

scribed, cartilage pit and a strong tooth on either side, with corresponding cavities

in the other valve ; muscular scar sub-central, large ; the inner portion of it is

5 Q
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probably produced by the posterior branch of the pedal muscle, which appears

to be confluent with the impression of the adductor ; pallial line entire ; surface of

valves always radiately ribbed and often spinose ; type, Sp. gcEderopus, Linne.
Eossil species are known from the Lias* upwards, gradually increasing in number

and attaining their maximum of development in the present seas. The few species

noted from triassic and older deposits are doubtful ; some of them appear to indicate

new generic forms, and others have already been transferred to Hinnites. The
attachment of the right valve is in some recent and fossil species very small, and
in a few it becomes quite obsolete. When the young Spondyli find a suitable

place on a solid dead rock they 'generally become firmly attached, but when they

are seated on living coral they become in time quite free, and are found generally

placed in an open cavity on the surface of coralline masses. I have myself
collected several such specimens on the reefs at Singapore and near the Andaman
and Nicobar Islands.

2a. As a probable new generic form I must mention a peculiar species, Spondylus
pulvinatus, described by Zittel from the Gosau deposits (Denksch. Akad., Wien,
XXV, pt. ii, p. 119, pi. xviii, fig. 8). It is a small remarkably thick, transversally

ovate shell with a very strong straight hinge line, possessing the external hinge
teeth of a Spondylus, but having the cartilage placed in two pits one beside the

other. It is most probable that this species belongs to a genus difi'erent from
Spondylus, but as there has been as yet only a single valve found, I shall not
venture for the present to propose a new name for it.

Deshayes has shown that the names Fodopsis, Fachytes, and Bianchora have
been based merely upon cast, or imperfect, specimens of SpondylL In the case of

Bianchora, Sow., the beak of the right or attached valve appears to have been
broken off, and the opening produced by this break was evidently considered as

naturally belonging to the shell.

3. Fedum, Brug., 1792. Valves generally higher than long, slightly convex,
with a striated triangular area between the beak and the hinge line, smaller in

the left valve than in the right, or larger, valve ; the latter has a deep incision in

front of the hinge line ; ligament situated in a groove, which passes through the
median portion of the area and terminates internally with a projecting cartilage

process
;
hinge edentulous, muscular scar faint, large, sub-central, roundish, partially

confluent with the pedal scar ; pallial line entire, faint ; type, P. spondyloideum,
Gmel., being the only species as yet known from the eastern seas.

Deshayes censures H. and A. Adams' classification of this genus and places
it near Fecten on the ground that the right valve is free. It is not more free than
in many Spondyli, and is found resting on corals with the right valve in exactly
similar manner as these do, the consequence being that the radiating stride are
generally not developed on the right or larger valve, which also often remains

^ Eiid-Deslongcliamps has described a few species from these beds, but the Mnge-teetb do not as yet appear
to Have been observed in them. The oolitic species described by the same author, however, bear all the external charac-

ters of typical S-pondyli,
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white, while the smaller valve, exposed to light, is colored. The large develop-

ment of the hinge area, with the ligamental groove passing through it, and the

structure of the shell of Fedum, undoubtedly show greater affinities to the
S]3ondyl% than they do to the Fectines.

4. Terquemia, Tate, 1867, (Suppl. to Woodward's Manual of MoUusca,
Carpenteria, Deslongchamps, 1859, Mem. Soc, Linn., Norm., xi, p. 120—non
eadem, Gray, 1856). Valves radiately ribbed, externally lamellar, internally porcel-

lanous, rounded, generally somewhat irregular ; right valve larger, attached, usually

somewhat convex, left valve somewhat smaller and also flatter; hinge area
well developed in both valves, striated, with a ligamental groove passing through
it and slightly projecting internally, terminating with a roundish hole ; no hinge-
teeth

; muscular scar rounded, somewhat posteriorly placed, excentric, pallial line

indistinct; type, Terq. pectimformis, E.-DesL, from the lias. Only a few other
Jurassic species have been made known. The classification of the genus in the
present place must be considered as provisional, for the shells are extremely like

Ostrea, but the hinge area and the ligamental groove appear to me to have their

nearest analogues among the Sponbylid^, and the shells themselves show a great
similarity to Flicatula,

List of cretaceous species.

1. PlicaUtla asperrima, d^Orb., Pal. fran9. terr. cret., iii, p. 679, pi. 462, figs. 1 4.

2-5.—7\ Carteroniana, d'Orb., (ibidem, p. 680), Roemeri, d^Orb., (ib., p. Q>^1
-,
= armata,

Roem., non Goldf.), jplacunea,"^ Lam. (ibid. p. 682; ^ Spond^lus strigilis, Brong.), radiola,

Lamek., (ibid]). 683; = ? pectinoides, Sow.).

6.

—

P. radiata, Goldf., Petr. Germ., ii, p. 102, pi. 107, fig. 7.

7.—P. nodosa, Duj., Mem. Soc. Geol. Fr., 1837, ii, p. 228, pi. 15, fig. 14.

8.—P. inflaba, Sow., (vide Mat. Pal. Suisse.—Foss. de la Pertbe du Rhone, &c., par Pictet et

Renevier, 1858, p. 137 ; = P. spinosa, Mant., (Geol. of Suss., p. 26, figs. 13, 16-17; non eadem
Sow., sed eadem d'Orbigny, Pal. fran9. cret., iii, p. 685; teste Coquand, Monog. :£tage Apt. de

PEspagne, p. 159).

9.--P. gurgitis, P. and Roux, Foss. des Gres verts, 1849-53, p. 517.

10.—P. imbricata, Koch et Dunk., Beitrsege, &c., 1837, p. 50, pi. 6, fig. 3.

11.—P. in(2q%idens, Sharpe, Quart. Journ. Geol. Soc, Lond., x, p. 197, pi. 6, fig. 3.

12.—P. deUoidea, Tate, Quart, Journ. Geol. Soc, Lond., xxi, p. 39, pi. 3, fig. 5,

13.—P. as2:)era, Sow., (vide Zittel in Denksch. Akad., Wien, xxv, pt. ii, p. 120, pi. xix,

fig. 1, and for further reference p. 446). Fraas (Wiirt. Jahresh., xxiii, p. 232,) quotes the species

also from Palsestine.

14-18.—P^. affinis, Eichw., P. atirita, Trautsch., P.convexa, Eichw., P. rudis, Eichw., et

P. lamellosa, Eichw., are all stated to occur in Neocomien rocks of Russia (see Leth. ross., xme

livr., p. 413, et seq.).

19.—P. Araclme, Coquand, (JMon. fitage Apt. de FEspagne, 1865, p. 160).

20.

—

PUcahda arachioidea, Desk, Mem. Soc, Linn., Norm., xi, p. 124, belongs to a peculiar

genus probably allied to Cyclostreon of the Anomiidje.

21-22.—P^. clatJirata et delta, Deslongch. (Mem. Soc, Linn,, Normandie, xi, p. 104, pi. 17,

figs. 9-10 and 11-12). The second species is considered doubtfully cretaceous.

* Coquand (Monog. Etage Aptien de I'Espagne, 1865, p. 158), unites asperrima, d'Orb., also with this species.
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23.—P^. MalhercMana, Coq., (Bull. Soc. GeoL, France, xvi, 1859, p. 1003).

24-30.

—

Fl. Foitrnetij Ferrp, Flattersi, Auressensis, Feynesiy Desjardinsi and decipiens are des-

cribed by Coquand from Algiers, (Geol. et Paleont. Prov. Constant., 1862, p. 220 et seq.),

31.—P. tirticosa, Mort., (Synops. cret. foss., North America, p. 62, pi. 10, fig*. 2).

32.—P. incongnia, Con., (Emory ^s Hep., p. 153, pi. 6, fig. 10),

33-34.—P. Saffordi et tetrica, Con., (Journ. Acad. Nat. Sc, Phil., 2nd ser., iv, p. 283, pi. 46,

figs. 34 and 26).

35.—P. variata, Gabb, (Pal. Calif., i, p. 303, pi. 26, fig. 190).

^
36-40.—P(^. striatocostata^ instaUlis, multicostata, sessilis and septemcostata occur in the South

Indian cretaceous deposits.

SpondyUs (see Pictet^ Pal. Suisse, V^® ser., 4"^^ part., p. 260).

41-50.—Sp. Rmmeri, Desh., ( = laUts, Desh. et hysf/rix apnd Roemer), striatocostatus,^

d^Orb., helhdus, Lor., cancellatus, Guem., complanaUis^ d^'Orb., gibhosus, d''Orb., Renauxiamts,
d''Orb., dicJwtomus, Buv., striatesj'\ Sow., Beq%iieniamis,-\ Matheron.

51-60.—8p, hystrix, Goldf., laUts, ^ow,, fimhriaUs, Dixon, ohesus, d'Orb., Coqnandiamts,

Jiippuritamm, and alternates, d^Orb,, spinostts, Sow., tmncatm, Goldf., Carentonensis, d^Orb.
61-70.—8p. Santonensis, glohulosuSj Royamis Qi Ifutempleamis,% d^^Orb., cBqnalis, Heb., Aonu

d'Orb., ohliqims, Mant., Briglitoniensis, Mant., lineatus, Goldf., tmdidatus, Uss.

71-75.—8p, Eagenovi^TL^ asper, Miinst., armattts, Goldf., suhplicat%is and suUcBvis, d'Orb.
IQ.—Sp.jndvinatus, Zittel (Denksch. Akad., Wien, xxv, pt. ii, p. 119), is from the Austrian

Gosau deposits.

77'7S,—Sp. tatmctcs ^ipygmmis, Eichw., (Leth. rossic, xme livr., 1867, p. 419 et seq.).

79.—/§?. Baylei, Coq., from Algiers, (Geol. and Pal. Prov. Constant., 1862, p. 220).

"^^-^I.^SpondyUs ecUnatus.lAQYi., (= Sp, capax, Con.), gregalis, Mort., Qi Gioadaloup^,

Eoem., (see Meek in Check-list, North Am. inv. foss., Smith. Misc. Coll., No. 177, p. 7).

83-86.

—

Sp. Arrialoorensisj sulcatellus, calcaratus, and suhcostellatm occur in the South Indian
cretaceous deposits.

PLICATULA, Lamaroh, 1801, (see p. MO).

1. Plicatula steiatocostata, StoUczka, PL XXXIV, Pig. 20.

FL testa ovata, apice angmtata et suh-truncata, complanata, mlvis suh-cequalibus,
sinistra paululum majore, ad umbonem angustissime affixa, utraque breviter
auriculata, superficie costulis radiantibus temibus, paulo undulatis, 7-8 fortioribus
ad intervalla interpositis, acute tuberculatis vel spinulosis ornata.

A small species with flattened, sub-equal valves, both of which are provided
with small ears, the beaks are depressed and truncate; the surface is marked with
a number of thin radiating ribs, between which there are at short intervals stronger,

3.xiiU8^6rp'2T2r
' ^''°'^'''*''^^ '^''^^'^ ^'^^ Palestine, possibly belonging to this species (Wiirtb. Jahresbefte,

t See Zittel in Denksch, Akad., Wien, xxv, pt. ii, p. 118.

% See Favre, Descrip. foss. Moll, de Lemberg, 1869, p. 159,
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spinose ribs interposed ; both are often interrupted in tlieir course by concentric

lines or furrows indicating stages of growth.

Localities,—Near Shillagoody, in a grey, conglomeratic soft sandstone ; 01a-

paudy, in brownish, finely oolitic rock ; rare.

Formation,—Arrialoor group.

2. Plicattjla instabilis, StoliczJca, PL XXXIV, Pigs. 3-14 and 19 ; PL XLVI,
Pig. 3.

PL testa ovata, paulo ohliqua^ apice valde augustata, incequivalvi, umhonibus

depressis, approxvmatis^ valva supera planata, infera plus minusve convexiuscula,

nonnunquam accumulate lamellosa, ad umhonem hreviter affixa ; utraque radiatim

costata^ costis aut paucis et fortihuSy aut numerosis et tenuihus^ semper squamose

spinulosis, spinulis depressis, angustis ; dentihus cardinis in utraque valva ah apice

remotis, costiformibus, in valva supera remotis, costula ligamentali medio separatism

in valva infera magis approximatis, duplicibus, partibus internis valde prominentibus,

externis marginalibus, nonnunquam sub-obsoletis ; impressione musculari ovato rotun-

data, excentrica ; impressione palliali profunde impressa, continua, ab margine remote

sita.

This species resembles in its ovate shape the last, but the lower valve is always

somewhat convex, while the upper is flat, or very nearly so. The ornamentation

is extremely variable, individually and from cau.ses of preservation of the surface.

It is almost difficult to find two specimens which would entirely agree in this

respect. As a rule, young specimens have from seven to nine ribs, but the

number rapidly increases by bifurcation. In very few cases, (see fig. 4, pi. xxxiv),

I have observed only four ribs ; immediately, however, the next stage of growth

begins, the number is doubled. In well preserved younger shells the ribs are

ornamented with more or less projecting, scaly spines, (see figs. 12a and 14 on

pi. xxxiv), and only when these are partially or wholly worn off, the ribs become

better discernible ; they never have any distinct thinner intermediate ribs, or striae,

between them. In the progress of growth, the ribs, as already stated, divide into

two or more branches, and when they were originally numerous (as seen in

fig. 11 on pi. xxxiv), the full grown shells offer such a densely ribbed and scaly

surface as is represented in figs. 19 and 19 a on the same plate.

The internal structure of the valves does not offer any peculiarities ; in both

valves the hinge-teeth are somewhat removed from the umbones, and in the upper

or right valve there is a low median ridge to which the ligament was evidently

attached. This ligamental ridge is also indicated in several other tertiary and

recent species.

Localities.—Chokanadapooram and Ootacaud, in a white earthy limestone,

very common and mostly of larger size ; west and south-east of Arrialoor, in grey

sandstone, common, but all specimens are of small size; other localities are

Olapaudy, ComarapoUiam, Shillagoody, and north of PoodoopoUiam, in silicious

or calcareous sandstone.

Formation,-—Arrialoor group.

5 R
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3. Plicatula mijlticostata, Forbes, PI. XXXIV, Pigs, 15, 16, 17, and 18 ;

PL XLVI, Pigs. 5-6.

1846. Plicatula multicostata, Forbes, Trans., Geol. Soc, Lond., vii, p. 155, pi. xviii, fig. 3 ; eadem auctorum.

JPL testa late ovata, rare sub-orbiculata^ apice rotundate ohtusata^ margine

posteriore convexo^ anteriore truncato aut paululum concavo^ incequivalvi ; valvis

convexiusGulis, indistincte auriculatis, inferiore altera paulo majored ad umhonem

hremter adnata^ rare late sessili^ utraque dense radiatim costulata^ costulis sub'

cequalibus^ in junioribus squamose spinulosis^ in adultis multiplicate divisis^ plus

minusve large spinulosis, in valva inferiore paululum distantioribus^ i/nterstitiis con^

centrice squamiforme striatis.

Shell broadly ovate, with obtuse slightly prominent beaks and indistinct ears.

Some specimens are a little more oblong than others, but the form very rarely

approaches to orbicular. The upper valve is a little smaller than the lower, which is

generally only with a small portion of the umbo attached ; rarely is the place of

attachment enlarged, and only in such case the form of the shell is subject to varia-

tion (see pi. xlvi, fig. 6). Both valves are convex, the lower slightly more so than
the upper. The surface is covered with numerous, very closely set, sub-equal radiat-

ing ribs, ornamented with scaly spines. As the shell increases in size, the ribs

multiply by division, and some of them often become stronger than others. The
scaly spines increase in proportion, and in well preserved shells considerably project

beyond the margin. The ribs are, as a rule, a little more distant on the lower than
on the upper valve (compare figs. 16 and 165 on pi. xxxiv).

This species is very closely allied to PL aspera, Sow., from the Alpine Gosau
deposits, (see Zittel in Denksch. Akad., Wien, vol.xxv, pi. ii, p. 120). There does
not appear to be any essential distinction in the form and ornamentation of the
shells of the two species, but in aspera the upper valve is always flat or even
concave, while in multicostata the upper valve is always convex, near the beaks
sometimes even considerably tumid.

The species described by d'Orbigny as PL aspera can hardly be regarded as
identical with the one from the Gosau

; good materials must be compared in order
to establish the relation of these two forms. We possess in our collection a specimen
from Tours, in which the radiating ribs are as distant as shown in d'Orbigny's
figure and the spinulose scales are of a different character. The American PL
urticosa, Mort., which Zittel identifies with aspera, is to all appearance a much
more elongated shell.

Localities.—l^^^Y Serdamungalum, Alundanapooram, and Anapaudy ; common,
in a yellowish brown or bluish grey sandstone.

Formation.—Trichinopoly group.

4. Plicatula sessilis, Stoliczha, PL XXXIV, Pig. 21 ; PL XLVII, Figs. 5-7.

PL testa oblique ovata, incequivalvi, valva infera convexa, ad umbonem truncata,
anguste vel latiuscule affixa, parte libera radiatim costulata, costulis cequalibus, squa^
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mulose sub'tuherculatis aut confertis^ et cequidistantibm^ aut paucioribus et sub-dis-

tantibus^ omnibus simplicibus ; valva supera planO'Concaviuscula, ad umbonem

paululum tumidula^ distinctius auriculata^ primo radiatim granulato striata^ postea

costulata^ costulis Us m valva altera smilibus.

The lower valve is in this species always convex, truncate, and attached at the

beak with a larger or smaller area. The upper valve is variable ; on the whole, it is

concave, but the upper part, corresponding to the place of attachment, is either

plain or slightly tumid. This portion of the valve is also differently ornamented

from the rest. The radiating lines on it are thin and finely granular, while the

remaining portions of both valves are covered with much stronger, scaly, and sub-

tuberculated ribs, all equal in size, but either more numerous and equidistant,

or in smaller numbers and, towards the periphery, more distant from each other.

The form of the shell greatly resembles Fl, spinosa, Mant., but the ribs are com-

paratively always more numerous, and less spinose.

Localities,—Ootatoor, Odium, and Moraviatoor, in yellowish brown or dark

brown earthy limestone ; not common.

Formation,—Ootatoor group.

5. Plicatula septemcostata, Forbes, PL XLVIII, Pig. 4.

1846. Plicatula septemcostata, Forbes, Trans., Geol. Soc, Lond., vii, p. 155, pi. xviii, fig. 4

—

eadem anctorum.

P. testa sub'Obliqua, sub-orbiculari, convexiuscula, incequivalvi, longitudinaliter

(z=z radiatim) costata, costis septem majoribus, sub-angulatis, fsub-squamosisj ; apice

affixa, (Forbes, I, cit,J,

I am unable to add anything to the knowledge of this species ; there is no
specimen of it in our collection. The lower valve is slightly more convex than the

upper one, and both are similarly and equally strongly ribbed.

Locality,—Pondicherry.

Formation,—? Valudayoor group.

SPONDTLUS, Klein, 1753, (see p. 441).

1. Spondyltjs Arrialookensis, Stoliczka, PL XXXIII, Pig. 5.

Sp. testa oblique late ovata, valva inferiore late affixa, cupuliforme, umbone

moderate irregulariter producta, margine inferiore sensim elevata, radiatim costeU

lata et concentrice crasse lamellata; valva supeiHore convexa, versus marginem
deplanata, radiatim costellata et concentrice obsolete striata, costellis paulo incequa-

libus, confertis, cequidistantibus, rugulose spinulosis, posticis paulo fortioribus quam
anticis, nonnullis (S—4J crassioribus et ad intervalla spinis altis, lateraliter com-

pressis, armatis ; auriculis magnis, sub-cequalibus, sub-lcevigatis, obsolete striolatis,

utraque prope marginem cardinalem, fere rectum et incrassatum, costula spinulose

loMiellosa instructa ; umbone obtuso, extra marginem paulo projiciente.

The lower valve of this species is sessile with a broad surface on a fragment

of an Inoceramus ; it is rather low at the umbo, which is irregular, and with the
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front area apparently somewhat excavated ; towards the margin the valve is free,

obliquely elevated, radiately striated, and concentrically strongly lamellated. The

upper valve is moderately convex, covered with very numerous radiating ribs, which

are of sub-equal size and made sharply rugose by the concentric striae of growth ; a

few of the radiating ribs are stronger, and armed with laterally compressed, tuber-

culous spines. The ears are rather large, almost equal, nearly smooth, with straight

thickened hinge margins, near which runs a strongly foliaceous or spinulose rib;

the beak is obtuse and slightly projects beyond the hinge margin ;
(the last two

characters are not suflS.ciently clearly shown in the figure).

Locality,—-South-west of MuUoor, in soft grey sandstone.

'Formation,—Arrialoor group.

2. Spondylus sulcatellus, Stoliczka, PL XXXIV, Eig. 1.

Sp, valva superiore oblique ovata^ moderate convexa, irregulariter undulate

rugosa^ radiatim dense costellata, costellis lateraliter compressis^ rugulis, sulcis pro-

fundis (Bquidistantibus separatism hie et illic tuherculis crassis^ squamiformibus in-

structis ; umbone depresso ; auriculis sub-cequalibus^ radiatim costellatis ; lunula

angusta et profunda.

The irregular undulations on the surface of the upper valve seem to be, to a

certain extent at least, characteristic of this species, and have probably been pro-

duced by the shell having been sessile on corals, to which fragments have been

found attached. The most marked character of the species consists in the radiating,

sharp, laterally compressed ribs, these being separated by deep furrows, in thickness

equal to the ribs ; a few strong tubercles occur on their surface, but the ribs

themselves are not thickened.

Locality.—North of PoodoopoUiam, in a white earthy limestone.

Formation,—Arrialoor group.

3. SpoNDYLrs CALCARATUS, Forbcs, PL XXXIII, Eigs. 6, 7, 9, and 10.

1846. Spondylus suhsquamosus et calcaratus, Forbes, Trans., Geol. Soc, Lond., vii, pp. 154-155, pi. xviii,

figs. 1-2.

SjpondyUis calcaratus, auctorum.

Sp, testa crassa, oblique late ovata ; valva inferiore multo majore, tumida^

umbone valde extensa, nonnunquam conoidea^ torta, ad terminationem affixa^ trun-

cata; superficie libera radiatim costulata: costulis cequalibus^ planatis^ lineis impressis

angustis separatism concentrice crasse lamellosa : lamellis partim continuis, partim

interrupts ; area longa, sub-trigona, longitudinaliter obsolete striata et medio sulco

sub-angustato instructa ; valva supera planO'Convexa, ad umbonem scepe gibbosula,

radiatim costulata et concentrice striata, costulis aut paucis aut numerosis, crassi-

oribus tuberculis transverse squamiformibus ornatis ; auriculis incequalibus, postica
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minore magisque obliqtm, utraque ah corpore testce jugo foliose costulato separata

;

area angusta, latissime trigonata, paulo declivi ; cardine dentibus externis crassis

et fovea ligamentali mediana, suh-quadrata, imtructo.

D'Orbigny long since suggested that the two forms, described by Porbes
under diflferent names, belong to the same species. There can be little doubt on this

point, however different the shells appear at first sight. In some specimens the
upper valve has very few stronger ribs, in others they are numerous, there being two
to five thinner ribs between each two thicker ones. The former are slightly undu-
lating and finely rugose on account of the striae of growth crossing them, the
latter are at shorter or greater distances enlarged into broad, scale-like tubercles.

In young specimens there are always only very few stronger ribs present. The
ears of the upper valve are unequal, the posterior being smaller and more oblique

than the anterior ; each of them is separated at its base from the shell by a rugose,

foliaceous ridge, of which the anterior is sometimes represented by an oblique

series of transverse, elongated tubercles. This character indicates a strong relation

of the Indian form to the European Sp, truncatus, Goldf., but in this species the

stronger ribs never attain the same thickness, and the tubercles on them are much
more compressed, cristate.

The lower valve varies in size : the umbonal part being more or less produced
and with a larger or smaller area attached. In some specimens it is conical, with
the umbonal part distinctly twisted. The radiating ribs on it are not much raised

above the surface and equal, but the concentric lamellae are strongly prominent,

sharp, lamellar, some of them continuous, others partially interrupted. The
internal edges of both valves are, as usually, toothed all round the margin.

Localities,—Near Coonum and near Serdamungalum, in^grey sandstone.

Formation,—Trichinopoly group.

4. Spondylus sub-costulatus, StoliczJca, PI. XXXIII, Pig. 8; PL XXXIV,
Pig. 2.

Sp, valva inferiore tumida, convexa, ad umhonem plus minusve tate affixa,

radiatvm costellata et concentrice striata, ^triis sulcis nonnullis profundioribus inter-

sectis, hand lamellosis ; valva supera elongate, vel late, ovata, convexa, ad umbonem
scEpe gibbosa, radiatim costulata, costulis cequalibus, hand tuberctilatis. interstitiis

aut cequidistantibus aut angustioribus ; auriculis incequalibus, Icecigatis, auricula

postica minore, angusta, margine superiore valde obliqua.

The form of the shell is somewhat variable in this species ; it is either elon-

gately or roundly ovate, sometimes irregular, evidently depending upon the surface

of the object on which the lower valve was sessile. The numerous, rather fine,

and equal ribs, without any larger tubercles, and the smooth unequal ears of the

upper valve, readily distinguish the species from others. The furrows separating

the ribs are either narrower than the ribs, or they equal them in width ; but these

5 s
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changes vary greatly with the state of preservation of the surface. A closely allied

^ViVoj)Q2in ^^Qoiesi^ Spondylus globulosus, d'Orb., only differing from the Indian

form by a little more distant radiating ribs and comparatively larger ears.

Localities,—East of Parally, Moraviatoor, Odium, in yellowish compact or

sandy limestone,

Formation,—Ootatoor group.

XLIV. Family—FLA QVNIBJE.

The animal of the typical species, Flacuna placenta^^ Linne, is symmetrical;

it has the mantle margins perfectly separated, surrounded with smaller and larger

cirri, and internally furnished with a kind of a pendent border, as in most species

of the F^cTiNiBM : one pair of sub-equal gills on each side, long, crescent-shaped,

posteriorly attenuating to a point and united ; adductor muscle moderate, sub-cen-

tral, round, single ; at the posterior side of it is a small, indistinct impression caused
by the branchiopallial muscle, and near the hinge a third, also small, but more dis-

tinct, impression of the pedal muscle ; foot sub-cylindrical, tubular, and expansible

;

lips large, sub-triangular ; ventricle of the heart free ; generative organ and rectum
attached to the right mantle-lobe.

Shell equivalve, or very nearly so, compressed, thin, of a pearly tubular
structure, externally becoming often finely lamellar ; ligament marginal, cartila^'e

attached to the external side of two diverging ribs in one valve, correspondino'
to two similar grooves or ribs in the other valve ; muscular scar sub-central, round.

Gray more than 20 years ago suggested the separation of Flacuna and its

allies into a distinct family ; but since the examination of the animal of Fl. placenta
by Woodward, it has been thought better not to separate them from the Anomiidm.
The organization of both is no doubt very similar, but we find that one of the
most important characters of the Anomiid^, the peculiar development of the byssal
muscles, is altogether wanting in the Flacunibm; the shells of this last family
are, besides, symmetrical, equivalve, or sub-equivalve, free, supplied with a marginal
ligament and internal cartilage. The habitat is also very different. Flacuna is

found on sandy shores, and has a very extensible vermiform foot, with which it can
bury itself partially in the sand, spinning at the same time a few threads of byssus.
Flacunertia I found loosely lying on coral-reefs. The third genus referred to this
family is based upon a peculiar fossil shell from the eocene of Paris, for which
Deshayes suggested the name Semiplicatula. Of this last genus, an aberrant
form occurs in the South Indian cretaceous deposits; it will be noticed subse-
quently. Of the former genera, a few fossil species have been noticed from tertiary
deposits only, but none from older formations. For one or two noted from creta-
ceous rocks a new generic name has been proposed by Conrad, and the Jurassic
species have been named Flacunopsis ; both are referable to the Anomiid^.

^ See Woodward in Ann. and Mag. Nat. Hist., 2nd ser., xvi, p. 25.
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1. Flacuna, Brug., 1792, fFlacenta, Eetzius, 1788, noii Klein, 1734 ; eadem
H. and A. Adams). Suborbicular, compressed, equivalye, anteriorly sub-auriculate,

the ear being indicated by an indistinct farrow ; hinge in the right valve with two
unequal, moderately-diverging ribs, the posterior being the longer one ; cartilage

attached to the external side of the ridges in the right valve corresponding to

two equally long grooves in the other valve ; ligament thin, marginal ; muscular
scar roundish, of moderate size, sub-central, placed somewhat posterior to the
median line of the hinge. Type, P. placenta, Linn., fFlacenta orbicularis, Retz.,)
the only recent species known. It not only differs by its slightly-diverging hinge-
ribs, but also by being anteriorly indistinctly auriculate, while in Flacunema there
is no trace of an auricle.

Deshayes (Paris foss., 2nd edit., vol. ii, p. 126,) discusses at length the author-
ship of the name Flacuna, and arrives at the conclusion that the name has been
wrongly attributed to Solander-teste Chemnitz,* and that its true author is

Bruguier. The name has, however, been proposed for the type species Ostrea
placenta of Linne, and should, therefore, be reserved for it, as Retzius' name
Placenta has been pre-occupied by Klein, which fact is admitted even by
Deshayes, for Klein's name was published 24 years earlier than Linne's xth
edition of the Syst. Naturae.

2. Flacunema, Stoliczka, 1870, fFlacuna apud H. and A. Adams). Shell

irregularly sub-orbicular or sub-quadrangular, compressed, with a more or less

straight hinge-margin and sub-central minute, indistinct beaks, no indication of a
byssal sinus ; cardinal ribs in the right valve widely diverging, sub-equal ; cartilage

attached to the external margins of the hinge-ribs and lodged in correspondino*

grooves of the other valve ; muscular scars roundish, below the centre of the

hinge. Type, P. sella, Gmel.

Only a few recent species are known. A few species have been recorded under
the name Tlacima from tertiary deposits, but the relations of the two genera have
not been satisfactorily determined ; one or two cretaceous forms, which had first

been described as Flacunce, were subsequently referred to (Jistinct genera. I

have adopted a new name for this genus, because the only one, JEphippium, which
could be used for it has been variously applied by different authors, and has besides

been retained in Entomology.

3. JSemiplicatula, Desh., 1864, (Paris foss., 2nd edit., vol. ii, p. 128). Shell

roundly oval, solid, compressed, sub-equivalve, hinge with two slightly divergino*

hinge-ribs in each valve, those of the right valve fitting between those of the

left, which are less elevated and have between them a small fosset ; the cartilao>e

is attached, as in Flacuna, along the external sides of the hinge-ribs, and this forms
the principal distinction between the present genus and Flicattila, where the car-

tilage is situated in the median pit. Type, SemipL solida, Desh. {Olim. Flacuna

solidaj, from the Paris basin.

The genus represents a connecting link between Flacuna and Flicatula ; the

umbones are slightly flattened and may have been temporarily attached.

* I am unable to refer to the passage in tlie old edition of Chemnitz.
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HEMIPLICATULA, JDesJi., 1864, (see p. 451).

1. ? Hemiplicatula deteita, StoUczka, PL XXXIII, Eig. 4 a^d PL XL,

Eig. 7.

HemipL (?) testa rotundate ovata, tenui, suh-(Bquivalvi : valvis paulo con-

vexiusGulis, dextra altera magis depressa; umbonibus tumescentibm^ acutis, sub-

medianis ; margine antico sub-umbonali lemter emarginato, postico convexiusculo et

modice expanso ; superficie striis concentricis crassimculis, sub-lamellatis, et ad in-

tervalla sulcis incrementi nonnullis notata ; in utroque latere umbonis costula brevis

in valvis dextra ac sinistra conspicua est : costtdis sub-^squalibus.

Shell roundly ovate, rather thin ; valves sub-equal, the right being a little less

convex than the left one ; beaks sub-central, somewhat tumid and pointed ; anterior

margin below the beak slightly emarginated ; posterior convex and somewhat ex-

panded ; surface ornamented with concentric, rather strong striae and some more

distant undulations, indicating stages of growth. In both the valves examined

the shell is only partially preserved; on the cast there is a short hinge-rib in each

of them visible on either side of the beak,—these ribs meeting at the beak at an

angle of about 90 degrees ; the anterior rib appears to be a little longer than the

posterior.

The general shape of the shell and the presence of hinge-ribs in both valves

agree with Deshayes' Semiplieatula, but in the present species the ribs are more

diverging, and there is no distinct indication of the small pit in one of the valves

of Hemiplicatula ; as the two valves examined are, however, far from sufficiently

perfect, it would be to no advantage to introduce a new generic name for them.

Locality,—Ninnyoor, in a white earthy limestone.

Formation^—Arrialoor group.

XLV. Family,—OSTBmJDJEI.

The organization of the Ostrece is in some respects the most simple one of all

Pelecypoda. The mantle margins of the animals are quite separated, with a double

thickened edge, more or less distinctly fringed ; the gills are simple, the leaflets

not being doubled on themselves, united posteriorly together and to the mantle

;

one pair of sub-triangular, elongated, labial appendages on either side of the mouth,
at the base of which they are connected with a plain membrane ; adductor muscle
single ; foot obsolete ; sexes distinct.

The shells are of an elongately-ovate or of irregular shape, the former are at

least temporarily free, the latter always attached with the larger valve ( ?the right),

the left valve being usually somewhat smaller ; beaks straight, irregularly bent, or

spirally twisted ; ligament internal or sub-internal, placed in a longitudinal groove
and extending more or less at both sides of it ; hinge edentulous or sometimes with
an obtuse prominence below the anterior part of the ligamental area; muscular scar

roundish or sub-ov^te, generally excentric; pallial line entire; structure foliated

externally, more or less homogeneous and sub-nacreous internally.
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The OsTREiD^ are principally distinguished from other allied forms of mono-
myarian Pelecypoda by their single gills and almost entire absence of the foot. It

is, however, not certain that this latter character wonld apply to all the forms refer-

able to the family, as, for instance, to many of the fossil GryphcBcB which have no

trace of attachment. And as in young oysters' there is a small indication of the foot,

this organ did very probably develop further in those species which remained free,

while it became obsolete in others which selected a sessile habitat. Many concholo-

gists have lately inclined to uniting all the different forms, which had been classified

under the three principal genera Ostrea, GrypJicea and JExogyra, under the first-men-

tioned name. I have here retained the old suggested tri-division and also noted some

of the sub-genera, because I fully believe that the three above mentioned genera are

as well founded as those of most other Pelecypoda, the species grouping themselves

round certain generic types. Naturally, when we become acquainted with a large

number of closely allied fossils which have descended from one common stock, we
find that the many intermediate forms greatly interfere with a strictly definable

classificatory arrangement. And this is very much the case with fossil Ostreibm ;

their remains are among the most common fossils, and their shells are often preserved

in beds where, besides Fectinid^ and Aviculid^, hardly any other kind of shells

remain unaltered. The consequence is, that the generic distinctions must be framed

a little wider, and based upon more general characters, than would probably be

thought admissible in other families of Pelecypoda. Even those conchologists,

however, who advocate the generic unity of Ostrea always admit the convenience

of most of the divisions here adopted.

There have been very few Ostubibm recorded from palaeozoic rocks ; the re-

mains are uncertain, though it is not probable that the family is altogether absent

in those old formations. In the Trias, both GrypJicea and Flxogyra are certainly

represented, and probably also Ostrea, In the Lias the species of the two first

named genera are found in abundance, and those of the third become well marked.

In the Dogger and Malm the number of species has considerably increased ; in

the cretaceous period it is again larger and attains probably its maximum. The

genera are there slightly differently represented, viz,^ the number of species of

GrypJicEa diminishes as compared with the Jura ; Exogyra reaches its maximum

;

and Ostrea presents the greatest variety of form, but the number of species them-

selves is not very large, they chiefly belong to the sub-genus Alectryonia, The

tertiary epoch was mostly inhabited by Ostrecs, the two other genera are compara-

tively very scarce ; the total number of the species of this family is most probably

smaller than that in the cretaceous period alone. On the whole, there are now
about 600 (more or less correctly defined) species of fossil Ostrece known, while

that of the recent species does not nearly amount to one-sixth of that number.

1. Ostrea, Linne, 1758. Shell irregular, inequivalve, attached with one valve,

the other being usually smaller, more or less inequilateral, with straight or slightly

curved beaks ; ligament lodged in a median groove below the beaks, the ligamental

area more or less extending on each side of the groove; it is marked with

5 T
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fine transverse waved lines or striae ; muscular scar sub-central, varied in shape,

depressed, or very little elevated ; surface concentrically lamellar, or with radiating

sub-obsolete ribs ; type, 0. edulis, Linn.

la. The name Ostrea has been reserved for the species with foliated or con-

centrically lamellar shell, only occasionally there are some superficial ribs present,

but they do not extend to the margin of the shell, this being entire, though some-

times irregular.

16. Alectryonia, Eisch. de "Waldh., 1807, (vide Bull. Soc, Moscou, viii,

p. 108; LopJia, Bolten, apud H. and A. Adams ; De^idrostrea^ ^w^itlb.^ 1840).

Shell generally attached near the beaks, irregular, usually of a broadly ovate,

or rounded, more rarely of an elongated sigmoid shape ; the posterior part of the

hinge-line is often somewhat expanded, the muscular scar excentric and raised, the

beaks slightly curved, with the ligamental groove as in Ostrea; surface with
radiating ribs, which form strong dentations at the margin ; type, Ostrea crista-

gain, Jjinne. A peculiar section oi Alectryonia are the narrow, mostly sigmoid
shaped, strongly costated Ostrece, represented by O. carinata, Lam.

Species of Ostrea occur in great number in the mesozoics. Those belonging

to Alectryonia are there most numerous and decrease in the tertiaries, while the

number of true Ostrece increases from that time up to the present.

2. GryphcBa, Lam., 1801, fFycnodonte, Fisch. de Waldh., 1835, Bull. Soc,
Moscou, viii, p. 118; Gryphostrea, Conrad, 1865, Am. Journ. Conch., I, p. 15).

Shell generally broadly ovate, inequivalve, usually attached when young, mostly
free when adult, attached valve larger, convex, with a strongly incurved and often

spirally twisted beak, smaller valve mostly flattened with a simple obtuse beak

;

ligamental groove simple, arched, distinct in the convex valve, fiat and often repre-

sented by a uniformly striated margin only in the smaller valve ; muscular scar

excentric, generally somewhat impressed; type, G. angulata, Lam., recent.

The GryphcecB are first known in the Trias, and it is not improbable that

they are already found in the palaeozoics. In the Lias and Jura they are most
numerous, in the cretaceous period their number decreases ; from the tertiaries

there are only few known, and in the recent state only one.

3. JExogyra, Say, 1819, (Am. Journ. Sc. and Arts, i and ii, p. 43). Shell

usually elongately or roundly ovate, somewhat irregular or of sigmoid shape, inequi-

valve, right valve usually more convex, attached at the umbo, left valve depressed,

or slightly elevated, beaks of both valves strongly spirally twisted; ligamental

groove narrow, curved, marginal, flattened out inferiorly (or on the concave side),

bounded above (or on the convex side) by a narrow deep groove, which always
remains well marked, while the upper part of the ligamental groove is in old shells

covered up by a shell-lamina ; both valves generally have a raised fold, or a blunt
tooth, at the posterior end of the ligamental groove; muscular scar excentric,

impressed; type, U. costata, Say, from tertiary deposits of New Jersey.

The species of Exogyra are probably most numerous during the cretaceous

period; none is known" recent. There are two slightly different sections of the
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genus. The one typical form has the left valve thin, quite flat, or slightly convex

;

the inner mantle edges are mostly smooth, the right valve usually of a roundly
ovate, semi-globular or tumid form ; a well known cretaceous form of this type is,

for instance, Exogyra sub-orUculata f= columha, Desh.). Sometimes the beaks of

the attached valve become quite indistinct, as in Bxogyra Coulonii, d'Orb., or in

the South Indian Ex, fausta,

3^. The other section which may perhaps be best typified by the cretaceous

E. BoussingaulUi, d'Orb., has a sigmoid shape ; the left or smaller valve is often

considerably raised at the margins, flattened or sometimes even concave about the

middle. To this section Fischer's name AmpUdonta (1829) is applicable.

The ExogyrcB are always unsymmetrical, being attached with the right valve

laterally at the umbo, while the same valve of the OryphcBcE is sometimes appa-

rently quite symmetrical, and if there is a place of attachment it is almost or nearly

central. The character of the ligamental groove in the two valves forms a good
distinction between the two genera.

List of cretaceous species.

Coquand has very recently pablished a '^ Monographie du genre Ostrea'' embodying all

the species which have been described from authentic cretaceous rocks up to 1869. The additions

and alterations of specific names will be extremely few. It would hardly appear necessary to

3'epeat here all the names, were it not for the purpose of completing the list of all cretaceous

Pelecypoda, known up to date. I shall enumerate the species according to their geological posi-

tion in upper, middle, and lower cretaceous rocks, and shall at the same time arrange them according

to the three generic distinctions which I have already indicated.

As regards the geographical distribution of the cretaceous OSTREIDJE , Coquand gives

detailed data which, with slight alterations, can be put as follows :

—

Lower- Middle- Upper- cretaceous.

European species (peculiar) ... 26 38 73

African i> J5 ... 5 «5 14

Asiatic jj )J ... ... •• . ... 1# 6 7

American jj JJ ... 4 51 ?

Number of species common to Europe and Africa ... ..

.

23

Ditto ditto „ Asia 17

Ditto ditto Africa „ „ ,

,

2

Ditto ditto Europe, Africa, and Asia .. 10

Ditto ditto „ and America 2

Ditto ditto Asia (India) and America 1

Ditto ditto Europe, Africa, Asia, and America .

,

6

Total of species occurring in the old Contineiat 220

Ditto ditto new ditto 53

Ditto common to both ,, 9

}- 273

It deserves to be noticed that the geological positions in which those species common to

Europe and India occur are strikingly identical in the two countries, showing that the Ostreid^e

can be considered as good characteristic fossils in tracing out the relative age of different rocks.

* The boundaries in European and Asiatic Russia are unsatisfactorily recorded.
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Lower cretaceous.

Ostrea,

1-25.

—

0. ahnqota, d^Orb., Aragonensis, Coq.^ Cormielis, Coq._, Cottecttd, Coq.^

Euch, exogyra^ Dub.^ ( ? Gryplioia) exogyroicles, Roem.^ Germai^i, Coq.^ (^) inoceramoides, d''Orb.^

Leymerii, Desh.^ macrojotera, Sow.^ Maresi, Coq.^ Mauritanica, Qoq., Fantagruelis, Coq._, Pasiphae,

Q>o(\,y pes-elephantis, Qo(i.,polyphemuSj Coq.,pr6Bmrsor, Coq., pr^longa, Sharip e, pusttdosa, Sharpe,

rectafigtaaris, Eoem./ Houxi, Coq.^ 8ilenus, Coq.^ (^J TysipJwne, Coq.^ Urgonensis, d'Orb.

GrypJicea^

26-27.

—

^G, CerheruSj Coq.^ terehratuliformisj Coq.

Bxogyra,

28-44.

—

E. aqnila, Goldf., Autissiodorensis, Cott.^ Ballaqitensis,'^ Coq.^ BoussingmtUi, d'Orb.,

Callimorphe, Coq., Cassandra, Coq., Couloni, Defr., Uos, Coq., falco, Coq., LorioUs, Coq.,

Minos, Coq., (^J neocomiensis, d'Orb., Palcemon, Coq., polygona, Buch, siihsquamata, d'Orb.,

TomhecJcianaj d^Orb., tuherculifera, Koch et Dunk.

Middle cretaceous.

Ostrea.

45-73.— 0. AUohrogensis, P. and Eoux, amorplia^ Sow., (?) a^irimlata, Defr., hracteola,

d'Arch., Cameleo, Coq., carinata,^ Lamck., conglomerata, Defr., Baiihnei, Coq., Besori, Coq.,
Bessalinesi, Coq., dihtviana,-^ Linne, ( =zpes-leonis, Forbes), lignitar%m, Coq., lingidaris, Lam.,
Meslei, Coq., Milletiana, d''Orb., nummus, Coq., operculata,-\ Eeuss (baud opercularis apud
Coquand, in tabula), pachyrhyncha, Coq., pectinoides, Defr., pes-draconis, Coq., Ricordeana,

d'Orb., RocJiehruni, Coq., (?) Eotomagensis, Def., Saadensis, Peron, SaUieri, Coq., AS'^;i^a, Coq.,
Syphax, Coq., ^i^^^^^*, Coq., ^.^^ trapezoidea, Gein., Vardonensis, Coq.

Gryplicea.

74-84.— 6^. Arnaudij Coq., hiauriculata, Lamck., BisJmrensis, Coq., Cenomana, Defr., Belettrei,

Coq., depressa, Lam., ehurnea, Coq., Besueuri, d'Orb., Poodoorensis,"^ StoL, rediviva, Coq.,
vesiculosa,^ S o w.

85-107.—^. Africana, Lamck., Arduennensis, d'Orb., Caderensis, Coq., canaliculata,-^ Sow.,
mn^m^^, Schlotb., (=flaheUata, Qc oldil, = plicata, Lamck., sed non O^z^. ^«n^^^^^«, Lam.,)
co/^i6'«. Sow., costata,"^ Say, digitata, Sow., i>z^jt3z^ii, Coq., (t) Eumenides, Coq., fausta,^ StoL,
haliotoidea,'^ Sow., Larteti, Coq., Btiynesi, Lart., Mermeti, Coq., Olisoponensis, Sharpe, Overwegi,

Buch, qtiercifolium, Coq., RauUniana, d'Orb., RJiadamantus , Coq., suhorUculata,^^ Lam. (= Ratis-

honensis, Schloth., = columha, Lam.), Trigeri, Coq., ^;«^/z'?^r, Coq.

Upper cretaceous.

108-223.-— 0. acanthonota, Coq., (^.^; Achates, Defr., «c?^zfif(?^^m,-^ Nilss., anomiiformis, Roem.,
appressa, Gabb, (Pal. Calif., II, p. 203), Jrc^^^^^M,^ Stol., Aristidis, Coq., Aucapitainei, Coq.,

^ 0. Renevieri is a Hinnites.

^ Oy Bellaquensis ; the name of the locality is cited as "Bellaigues," and the name should probahlj better stand

as Bellaiguensis.

^ Species marked with an asterisk (*) also occur in the South Indian cretaceous deposits.

t This may be only a form of 6r. vesicularis, with the lower valve attached by a broad surface.
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aurita, Ueuss, ^Barrandei, Coq., Mia, Coq., fhellarugosa, Shum., Ucomexa, Eichw., JBomilcaris,

Coq., Boucherom, Coq., Boiirguignati, Coq., Brewed, Gabb, Brossardi, Coq., Carentonensis, Defr.,

Castellana, Defr., compressirostra, Ducat., confragosa, Con., |<^^ congesta, Con., conirostris,

Miinst., cc)r^^^. Con., cremdimarginata , Gabb, crenulimargo, Eoem., cuculus, Coq., cupelloides,^

Stol. (?)curvidorsata, Gein., C2^?7;ir^^^^ri^, Nilss., r/^;^^^?^^, Defr., denticulifera, Qon., Desha^esi,

Fisch., BeviUei, Coq., dicliotoma, Bayle, ^?^^^^, Defr., ^^ym, Giimb., (Ostbayer. Grenzgeb., 1868,

p. 768), ^.??i/i^, Defr., ForgemoUi, Coq., Franhlini, Coq., Gahbana, M. and Hayd., Gammnica (seu

(?^mm^^;^m;, Coq., Geinitzi, Coc^,, glabra, M. and Hayd., Iiippopodmm, Nilss., Idriaensis, Gabb,
(Pal. Calif., II, p. 203), intusradiata, Giimb., /(2;«?^^, Coq., Karassouhazaremis, Coq., ^= imdulata,

Eichw., non Sow.), Lameraciana, Coq., licleniformis, Coq., /im^, Gein., lugithris, Cow,, L^oni,

Shum., Madelimgi, Zitt., malleiformis, Gabb, Megara, d'Orb., Merceyi, Coq., microsoma, Coq.,

(=minuta, Rcem.), multiformis, Binkh., /^<?^f/^M Koch et Dunker), muUilirata, Con., Naumanni,-\

Reuss., Nicaisei, Coq., Normanniana,-\ d'Orb., Numida, Coq., ohscura, Defr., Ojf?j!9^^^, Coq.,

Oweana, Shum., oxyrliyncha, Coq., j»«^^^, Mort., pandcBformis, Gabb, j^^rm, Defr., ^^^^m^,

M. and Hayd., pectinata,"^ L., peculiaris. Con., pellucida, Defr., Peroni, Coq, Fetrocoriensis,

Co(i.,planovata,^\ium., (? 0.) plumosa, Mort., Pomeli, Co
(i.,

pristipJwra, Coq^., proteus,'RQMQ^,

quadriplicata,^\\xm., Rahelaisi, Coq., Eehoudi, Coq., ^^;^a^^^, Coq., ^i?f?^m, Dubois, rohusta, Con.,

Rouvillei, Coq., Scaniensis, Coq., Schafhceutli, Coq., semiplana, Sow., serrata, Defr., squama.

Lam., (^/O.^ striattda, Eicliw., suhovata, Shum., suhspatulata. Sow., suhtrigonalis, E. and
Shum., tecticosta, Gabb, Telugensis,"^ Stol., tetragona, Bayle, translucida. Meek and Hayd., z^n-

angularis, Schloth., trigoniiformis, Coq., trinacria, Coq., Tuomeyi, Con., ung%lata,^ Sehloth.,

/^= tegulanea, Forbes, = Fonticeriana, d'Orb., = /^rm, Goldf.), variabilis, Defr., ventilahrum,

Dubois, (non Goldf.), (^ = semiplana. Sow.), Verneuili, Leym., Villei, Co ({., villicata, Con.,

(? =^ acutirostris, Nilss.), Wegmanniana, d^Orb., Zitteliana,^ Stol.

224-228.

—

Ostracites aqtiilinus, crista-parasiticus, crista-vaginatus, mactroides and suhckamatns,

of Schlotheim, are, besides several others by Defrance, Dubois, and others previously men-

tioned, almost only known by name. They can only be identified by the examination of the original

specimens.

I may also mention the following species described and figured by Schafhseutl (Siid-Bayern's

Leth. Geog., 1863, p. 135 et seq.) : Ostrea sella, cincta, decurtata, prcerupta, semipectinata, caudata,

suborhictdata, abscissa, orbis, wiguiculus, mammilla, folium and faloata ; all are honored with the

author-'s ^' mi/ii,'^ though several of the names had been previously applied to other species.

Which of these are cretaceous and which from other formations, it is impossible to say at present

;

some are noted as ^^ Kreidepetrefact.'^

Gryplima,

229-246.— G, Ariana,^ Stol., Arrialoorensis,^ Stol., (? G.) belliplicata, Shum., Costei, Coq.,

cretacea, Mort., (? G.) cyrtoma, Alth, fornix, Eich., gibba, Reuss, lateralis, Nilss., mucronata,X

Gabb, navia,^ Con., Fitclieri, Mort., proboscidea,\\ d^Archiac, Reussii, Giimbel (Ostbayer.

Grenzgeb., 1868, p. 769), tliirsm, Gabb, toiicinella, Leym., vesioidaris,^ Lam., vomer, Mort.

Exogyra.

247-273.

—

E. arietina, Rcem., Bourgeoisi, Coq., BradaJcensis, Coq., (=^contorta, Eichw.),

Coniacensis, Coq., decussata, Goldf, , Ferdinandi, Coq., f=l(dviuscula, Rcem., non Miinst.), Fourneti,

Coq., fragosa, Coq., Heberti, Coq., inflatata, Goldf., (:= Ost. subinflata, d'Orb., non Ost. inflata,

GmeL, aut Desh.), laciniata,"^ Nilss., Langloisi, Coq., Matheronana, d'Orb., minima, T>q^\\., (non

* Species marked with an asterisk (*) also occur in the South Indian cretaceous deposits.

t Possibly belonging to Hemiplicatula, or some other allied genus.

X Gabb, Pal. Calif., II, p. 274. § Ibidem, p. 273.

\\ To this species very probably belongs also G. bulla, Schafhseutl (Sud-Bayern's Leth. Geog., 1863, p. 144).

5u
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Menard)j MUnsteri, Hag.^ ostracinaj^ Lam., ^ = haliotoidea, Sclilotli., = cormi-arietis ^ Nilss,,

^= stomatoidea, Forbes), pliciferaj Duj._, PuscIiiij-\ Coq., retictdata, Gein., sigmoidea, Reuss,

SolUeri, Coq., sqiiamula^ Reuss, striato-costata, Eichw., Tamnlka^ StoL, Texana^% Roem.,

TrautscJioldij Coq., (= contorta, Eichw. ex^artejy Washingtoni, Coq., (=^][iarasitica,t^ Gabb).

EXOGYRA, Say, 1821, (see p. 454).

1. ExoGYRA HALIOTOIDEA, Sowerby, PI. XXXVI, Pig. 7, and PL XXXVII,
Pigs. 1-3.

1813. Chama haliotoidea, Sow., Min. Concli., i, p. Q7, pi. 2^.—Gri/p7i(Ba, Exogyra, aut Ostrea eadem

auctorum.

1846. Bxogyra orientalis, Forbes, Trans. Geol. Soc, Lond., vii, p. 156, pi. xiv, fig. 6.

1869. Osti^ea lucifer, Coquand, Monog. Ostr. cret., p. 43.

^a:, testa late semiovata, auriforme, depressa, sub-lcevigata, ad marginem dor-

salem convexa, ad ventralem rectiuscula ; valva affixa planulata, nonnunquam irregu-

lariter excavata, ad marginem convexum subcarinata, deinde rapide declivi, umbone

valde intortOi valva libera fere plana, ad marginem convexum aliquantum incrassata,

umbone indistincto ; fovea ligamentali longa, marginali, infra costa elevate marginata ;

impressione musculari subcentrali, magna, elongate ovata,

Porbes already noticed the great similarity of Lis IE, orientalis to the

European JE, haliotoidea, pointing out that the difference consists in the angle of the

larger valve being more marginal, while in the European it is more median. This

character is, however, not constant, either in the European or in the Indian form.

I can see no essential diflPerence between most of our specimens and those originally

figured by Sowerby (loc. cit.). The form of both the valves is almost exactly

the same, even applying to some peculiar rugosities along the ventral margin.

Specimens in which the angle of the larger valve is more median (see pi. xxxvii,

fig. 2,) also occur in South India, but they are rare, while in Europe the same
are of more common occurrence. Sometimes the form of the shell is nearly roundly

ovate, or the larger valve is almost gibbose and rough on the surface.

D'Orbigny (Prod, ii, p. 256,) considered the present species, or rather Porbes'

JE. orientalis, as identical with his E, stomatoidea = E. ostracina, which identifica-

tion is of course inadmissible. Coquand's newly proposed specific name lucifer

also becomes obsolete.

Locality.—Ootatoor, in a grey or reddish calcareous sandstone.

Formation,—Ootatoor group.

I], haliotoidea has been found in the Upper Greensand of England, at various

localities in Prance, Germany, Bohemia, Sweden, &c. ; it is a characteristic fossil

of the middle series of cretaceous deposits, (Botomagien of Coquand), and holds

exactly the same position in South India, where it occurs in the lowest beds of

our series with Amm. Motomagensis, rostratus, and many other characteristic species.

^ Species marked with an asterisk (^) also occur in the South Indian cretaceous deposits.

t Very closely allied to haliotoidea, Sow.

X Gabb (Pal. Calif., II, p. 275,) identifies this species with Bxogyra carinata ( =:^ plicata, Lam. =^flahellata,

Goldf.).

§ I do not think this change of name will be necessary, because the species belongs to a genus different from that to

which it was referred by Coquand.
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2. ExoGYRA OSTRACINA, Lamarck, PI. XXXV, Pigs. 6—12, and PL XXXVI,
Pigs. 1—4.

1801. Planospirites ostracina, Lamk., An. s. vert., p. 700.

1820. Ostracites haliotoideus, Sclilotlieim, Petrefactenk., p. 28 (non Sow.).

1821. „ auricularis, Wahlenberg, Petref., p. 58, (non Brong., 1822).

1846. Exogyra stomatoidea,^ Forbes, Trans. Geol. Soc, Lond., vii, p. 156.

1847. Ostrea crepidula, d'Orbigny, Yoy. d'Astrolabe, Paleont., pi. v, figs. 43-44 (non Desh.).

1850. „ suhinjlata, di'OxVignj,VYodL., 11,-^.2^0,, ex parte.

1869. „ auricularis, Geinitz et 0. cornu-arietis, Coquand, Mon. Ostr. cret., p. 28, pi. viii, figs. 1—12.

JEx, testa elongato ovata ; valva majore^ aut inferiore, plus mimisve elevata^

nonnunquam planulata, props marginem superiorem angulata^ umbone valde incurvo

et spiraliter torto, striis et plicis incrementi concentricis et in declivitate supera
^

plus minusve prcecipitata, nonnunquam costis nonnullis ohliquis notata, prope umhonem

sessili ; valva minore, (aut superaJ rare planata, scBpissime ad marginem convexum

elevata, in declivitate concentrice rugose striata et decussatim striolata, medio plana

aut concava, tenuis umbone valde intorta; sulco ligamentali angusto^ marginalia cur^

vato, in valva majore costa elevata, in minore dente elongato^ ohttiso, infra marginato;

impressione musculari latiuscula, irregulariter suhquadrata^ excentrica, vmpressa^

modo infra umhonem oriente ; margine palliali undique minute crenulato et striolato.

This is an extremely variable species, but always possessing a more or less ovate

shape, with strongly spirally twisted beaks, usually attached by a portion of the

larger, or lower, valve. This latter is on the surface flattened, near the convex mar-

gin angulated, and from there more or less rapidly sloping towards the margin itself.

Young, or smaller, shells have this slope generally narrow, covered with the usual

concentric striae and plications of growth, or there are only a few oblique in-

distinct ribs traceable on the slope (see pi. xxxv, fig. 10), or the ribs are all of

considerable strength, as seen in fig. 8, pi. xxxv, and fig. 2, pi. xxxvi. The

gradations from one form to the other, collected at the same locality, are so gradual

that no specific importance can be attached to them. The plications are, however,

very different from those of Ex. plicifera^ Dnj., (Ostrea eadem apud Coquand).

In this species the ribs do not begin at the angle and extend over the entire slope,

but they originate below it, and are also much more numerous.

Again, in larger shells the upper, or dorsal, slope often somewhat expands

posteriorly, and is then less precipitous (see pi. xxxvi, fig. 4). The strength and

reo'ularity of all the striae and folds of growth greatly depend upon tlie regularity

of the object on which the species is sessile. This, partially at least, also applies to

the strength of the ribs on the upper slope ; for these ribs are, as a rule, only

found developed in such specimens as possess an irregular place of attachment.

When the upper somewhat perlaceous layer of the shell is decomposed, the inner

layers exhibit a fine radiating striation, apparently produced by the tubular struc-

ture of the shell (see pi. xxxvi, figs, ^a & 45).

The smaller or upper valve is rarely flat,, more generally concave, along the

convex margin considerably raised and marked with concentric, close plications and

* Errore-tyjDico staiimaloidea apud d'Orbigny, Prod, ii, p. 256, et staumatoidea apud Coquand.
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numerous decussating stride ; the beak is always equally strongly incurved as in the
other valve. In both the pallial margin is finely crenulated all round, and at the
ventral side, where near the hinge, it is reflected over a portion of the ligamental
furrow and the beaks, is finely striolated. The muscular scars are irregularly

excentric, being situated somewhat near the ventral margin, excavated, and their

upper edge begins almost immediately below the region of the beaks.

The Indian specimens, in which the ribs are not present on the dorsal slope of the
larger valve, perfectly agree in general character with European ones, particularly

with those from the Pyrenees mountains, described by Leymerie as Ilxogyra
pyrenaica. Even in specimens of this form, for which we are indebted to

Prof. Hebert, I can, however, observe an indication of slight folds or ribs on the
larger valve, and this seems to make it doubtful whether Coquand is correct in
all the references quoted as synonyms of the three closely allied species, Ux.
ostracina, f= auricularisj, JE, Matheronana et E. plicifera.

Localities,—Yjl^^^uA^, south-east of Kaudoor, east of NuUaenaccary, Arria-

loor, Valore, &c., &c., mostly in a softish grey sandstone, at the last named
locality in a white calcareous rock.

Formation,—Arrialoor group.

In Europe JEx. ostracina has been found at a great number of localities, in

Prance, Germany, Sweden, Austria, Eussia, &c., in upper cretaceous beds (etage

Campanien of Coquand); in similar strata the species has also been met with
in North and South America, in North Africa, and in Syria and Palgestine ; in

India it is also a characteristic fossil of the uppermost beds of the series of

the Trichinopoly deposits, the Arrialoor group.

3. EXOGYHA LACINIATA, Nilssofi, PI. XXXVIII, Figs. 1 3.

1827. CJiama laciniata, Nilss., Petrsef. Suec, pi. viii, fig, 2.

1869. Ostrea laciniata, apud Coquand, Mon. Ostr. cret., p. 55.

Ex, testa irregulariter elongato ovata, valva majore valde convexa, medio
longitudinaliter gihhoso carinata, lateraliter prope umbonem sessili, in declivitate

convexa radiatim sparse crasse-costata, costis irregidaribus, curvatis, lamellose

nodosis, ad marginem plus mimisve projicientihus ; umhone valde intorto, nonnunquam
indistincto ; valva minore planata aut modice concava.

Of this interesting species only a single specimen exists in our collection

from South India. The species is readily recognised by the ovate, inflated form
of the larger valve and by the few strong ribs which are very prominent on its

upper or convex slope, while on the ventral side the shell is generally more
irregular, being attached near the beak. Coquand already quotes this species

from Verdachellum.

Locality,—Ninnyoor, in a light brown sandy limestone.

Formation.—Arrialoor group.

In Europe Fx. laciniata has been found in the upper cretaceous beds (Cam-
panien of Coquand) of various parts of England, Prance, Germany, and Sweden.
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4. ExoGYRA YK.v^Tk, Stoliczka, PI. XXXVIII, Eigs. 4—5; PL XXXIX,
Pigs. 3—5.

Ex, testa irregulariter ovato elongata aut sub-quadrata ; valva inferiore aut prope

umbonem, aut magna parte lateris ventratis^ sessili, gibboso convexa, prope medium

maxvme elevata, radiatim costata : costis sparsis, scepe dicJiotomis, tameltis concen-

tricis irregularibus interruptis, aut acute rugatis ; umbone modice prominuto^ valde

intorto, apice depressiuscuto, indistincto ; fovea tigamentati longa, angusta^ sub-

marginali^ curvata, ad apicem sulcum etongatum, dentem valv. alterce recipientem,

carente ; impress, muse, late ovulata^ antice (vel supra) truncata^ haud procul

ab u/mbone sita ; marg, pall, pone terminationem fovecB ligam, breviter crenulato

;

valv, superlore undulate planata, concentrice sub-rugosa et ad marginem convexum

paulo incrassata et undulate lamellosa.

The form of the shell of this species is very variable, the larger valve being

either only with a small portion of the beak sessile or with nearly the whole of

the lower half. According to the amount, or place, of attachment the gibbosity of

the larger valve is more or less regular. The surface is marked with compara-

tively few, irregular, often divided ribs, which are intersected by strong concentric

lamellae of growth, mostly prominent on the ribs. Near the margin the ribs

become obsolete or very nearly so. The smaller valve is usually somewhat undu-

lating, smooth or covered with a few concentric rugosities, and at the convex

margin it is always more thickened and lamellated. The only species which can

be compared in general character with the Indian fossil is Exog, Olisoponensis,

Sharpe, from Portugal (Coquand, Mon. Ostr. cret., p. 125), but in this species

the ribs are still less in number on the larger valve, and its beak is much more
prominent and more strongly spirally incurved.

Locality,—Anapaudy, in a brownish sandstone.

Formation,—Trichinopoly group.

5. ExoGYRA COSTATA, Say, PL XL, Pigs. 1—3 ; PL XLI, Pig, 1.

1821. 'Exogyra costata, Say, Am. Journ. Sc. and Arts, ii, p. 53.

1834. E. costata et lOstrea torosa, Morton, Synop., pp. 50 and 55, pi. vi, figs. 1-4, and pi. x, fig. 1,

1869. Ostrea torosa, apud Coquand, Mon. Ostr. cret., p. 38.

Ex, testa rotundate ovata ; valva majore inflata, umbone valde intorto, later-

aliter sessili, concentrice lamellate striata et radiatim costulis irregularibus, confertis,

partim undulatis, scepe interruptis et dichotomis, ornata ; valva minore plana, concen-

trice striata, nonnunquam costulis nonnullis radiantibus tecta ; impressione musculari

prope umboyies sita, excavata, transversaliter sub-ovata ; fovea tigamentati longa, pro-

funda, angusta, marginali, lente curvata, infra acute marginata et area rugulosa

sub-triangulari sub-posita,

I can see no difference between specimens from South India and those from

North America; smaller and larger specimens perfectly agree in form, in the

5 w
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numerous closely set ribs, being often interrupted by concentric lamelte of

growth, in the narrow ligamental furrow, and in the transversaily subovate and deep

muscular scars.

Locality

.

—East of Poodoor, in a light brown calcareous sandstone.

Formation,—Ootatoor group.

E, costata has been found at a great many localities in the cretaceous beds

of North America. Coquand transfers it to the " Campanien," but does not state

the reason for this stratigraphical determination. The only European species

allied to E, costata is E, Overivegi, Buch; it is a less oblique and more elongated

shell.

6. ExoGYEA Tamulica, Stollczka, PL XLI, Pigs. 2—3 ; PI. XLII, Eig. 1.

Exog, testa elongato ovata ; valva majors, convexa, inflata, prope umhonem sessili,

concentfice confertim costulata, costiilis undulatis, rugulosis, subnodulosis et suhundu-

latis, nonnunquam in parte sub-umbonale striis lamelliformihiis confertissimis stih-

stitutis ; timbone valde intorto ; fovea ligamentali longa, marginali, curvata, profunda,

angusta, postice latiuscula, infra costa acuta marginata, et infra earn dente transverso,

obstuse elongato, instructa ; impressione musculari lata, suh-rotundata, supra, (vel

anticej, truncata, sub-centrali ; impress. palliaL dorsaliter, (sen ad marginem con-

vexumj, minute crenulata ; fvalvam minorem non vidij.

A species closely allied to Ex. Fourneti, Coq., (Mon. Ostr. cret., p. 26), but it

is more regularly ovate, apparently with the beaks less distinctly incurved, and with

the concentric rugulose ribs more distinct. The hinge is decidedly different, there

being in the specimens a strongly curved marginal ligamental groove, widening
posteriorly, and near the anterior part is a transverse blunt tooth enclosing between
it and the beginning of the ligamental furrow a small pit in which evidently a

tooth of the other valve fits, quite similar to that in Ex. ostracina ; the muscular
scar is subcentric, a little nearer to the beak than to the posterior margin ; it is

roundish, with a truncate edge anteriorly, or above. In E. Fourneti the hinge-tooth

is represented by a long rib, and the muscular scar is placed more posteriorly, or

inferiorly. The upper valVe has not been observed.

Locality.—Near Arrialoor, in a pinkish calcareous rock.

Formation.—Arrialoor group.

7. ExoGYHA SUBORBICULATA, Lamavch, PI. XXXV, Eigs. 1—4.

1802. GryplicEa suhorUculata, Lamck., Systeme des An. sans, vert., p. 398.

1813. Grijphites Ratishonensis, Schloth., Tasch., vii, p. 105.

1819. GryphcBa Columha, Lamck., An. s. vert., vi, p. 198.

1869. Ostrea JRaUshonensis, Coquand, Mon. Ostr. cret., p. 121, cum syn.

Ex. testa irregulariter sub-orbiculata, valva majore inflata, Icjevigata, interdum-

que irregulariter rugulose striata, in declivitate antica sulco Icevi haud procul ab um-
bo ne ad marginem decurrente notata, umbone valde prominente, attenuato et spiraliter
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incurvo, nonmmquam irregularis sessile; valva minore aut plana aut paiilo concava,

suh'lcBvigata, in parte postica et ad marginem undiqiie striis lamellatis concentricis

instrticta ; fovea ligament, longa, curvata, angustissima, profunda ; impressione mu^c.

ewcentrica, sub-antica, late rotundateque ovata.

The specimens from South India perfectly agree with the European species,

so well known under the name Ex. columha. Irregularities in the lower valves,

depending upon the form of the object to which they are found attached, are found

in India and in Europe. A peculiar form is represented in fig. 4i, pi. xxxv, in

which the shell near the beak is irregularly striated, or rather ribbed, the ribs

extending posteriorly almost to the margin. Other forms found in the same locality

are quite smooth and barely show a trace of attachment. The species attained in

India the same large size as in Europe.

It seems almost a pity to abandon the well known name Bx. columha, but if

strict priority has to be enforced, Lamarck's oldest name suborbiculata must he

adopted, and not Batisbonensis of Schlotheim, for Lamarck had no more right to

give up the former name, than other authors had a right to prefer Batisbonensis to

columba.

Localities.—Poodoor, Monglepaudy, north-east of Piiravoy, in brownish cal-

careous sandstone.

Formation.—Ootatoor group.

This species is characteristic for the Upper Greensand, or the middle series of

cretaceous deposits (Carentonien of Coquand) ; it holds exactly the same liori-

zoD in India. It has been found all through Europe and Northern Asia.

8. ExoaYRA CANALicuLATA, Soivcrby, PL XLVIII, Eigs. 6—8.

1813. Chama canaliculata, Sow., Min. Conc"h., I, p. 68, pi. 26, fig. 1.

1869. Ostrea canaliculata, apud Coquand, Mon, Ostr. cret., p. 128, cum syn.

JEx. testa irregulariter sub-ovata ; valva majore convexa, prope mnbonem lateral-

iter sessili et plus minusve irregulariter expansiuscula, Icevigata, lamellis incrementi

nonnullis distantibus notata ; umbone angusto, depressiusculo, lateraliter intorto

;

valva minore aut planata, aut concava, ad umbonem plus minusve distincter tortum

paulo elevata, concentrice crasse lamellata, nonnunquam striis radiantibus, interruptis,

indistinctis, sparsim notata, margine ventrali et dorsali prope umbonem denticulato.

This species is, as pointed out by Coquand, very closely allied to Ex. lateralis

of Nils son, the latter having apparently the larger valve longitudinally more nar-

rowly convex and the smaller valve less strongly lamellated. In these points the

few Indian specimens of the larger valve better agree with canaliculata, and so

does also the ornamentation of the smaller valve, possessing on the surface a few

radiating lines, which are also indicated in Sowerby's original figure. The Indian
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specimens most closely resemble some of the figures given by Peuss in his Bohm.

Kreidef., pi. 27. Reuss refers these specimens from the Ptener-limestone to

Nilsson's JE. lateralis, and is followed in this by Ooquand, but it seems more pro-

bable that they belong to the present species.

Localities,—North by east of Odiumj in a silicious sandstone (smaller valve),

west by south of lUpagoody (in a brown finely oolitic soft rock (three larger valves).

Formation.—Ootatoor group.

In Europe E. canaliculata characterizes the middle series of cretaceous deposits.

It was found in the greensand of England, in the Carentonien and Eotomagien

of Prance, and in similar beds of Belgium and Germany.

GBYPH^A, Lamarck, 1801, (see p. 454).

1. Gryph^a PoonooRENSis, Stoliczha, PL XXXY, Pig. 5.

Gryph. testa regulariter ovato elongata, valva majore moderate tumida, fere

cequilaterali, umhone valde incurvata, intorta, costulis radiantihus fcirciter 16J,

interspatiis multo latioribus separatis, et striis incrementi tenuibus, ornata.

Only the figured specimen has been examined of this interesting species ; its

larger valve is nearly quite regularly ovately elongated, moderately convex,

gradually sloping posteriorly, with the beak strongly incurved, but barely twisted

;

the surface is ornamented with rather thin, radiating ribs separated by Diuch broader

interspaces. Striae of growth very fine. The smaller valve has not been seen.

Locality,—Near Poodoor, in a pinkish limestone.

'Formation,—Ootatoor group.

The only cretaceous species which bears some resemblance to the Indian fossil

is Ostrea Cerberus of Coquand (Monog. Ostr. cret., p. 166, pi. Ixvi, figs. 3—4),

but the ribs in that species are much stronger and fewer in number.

2. Gryph^a Akbialooeensis, Stoliczka, PL XLV, Pigs. 13—14, and PL XL,

Pig. 9.

GrypJi. testa linguiformi curvata, apice sub-obtusa, postice rotundata ; valva

inferiore (dextraj convexiuscula, prope umbonem scEpissime sessili, umbone aut indis-

tincto aut breviter intorto ; valva altera vix minore, plamilata, vertice nonnunquam

mammillato : ambabus sub-lcevigatis, striis incrementi sub-lamellatis tectis, marginibus

internis prope iimbones minute crenulatis.

A small linguiform and smooth species, with the lower valve moderately

convex and usually attached near the umbo, which is small, either indistinct, or

laterally incurved. The upper valve is only a little smaller than the lower, and

sometimes with a mammillate apex, but not twisted.
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The species greatly resembles the European O. Scaniensis, Coq., (Mon, Ostr.

cret., 1869, p. 44, pi. 17, figs. 14—16), but is comparatively shorter and has not

a trace of radiating ribs on the convex valve. Should, however, the presence of

those ribs not prove to be an essential character in Scaniensis, there would hardly

remain sufficient grounds for separating both. Another allied species is 0. rediviva,

Coq., (loc. cit., p. 154), which only differs from the Indian form by its much nar-

rower and more elongated shape.

Ijocalities.—'East and west of Arrialoor, in whitish sandstone and in a brownish
conglomerate.

Formation.—Arrialoor group.

3. Gryph^a Aeiana, StoliczTca, PL XLIII, 'Ei^. 2 ; PL XLIV, Pigs. 1—3.

Gri/ph. testa elongata, sub-lmguiformi, curvata, crassissima, concentrice lamel-

lose striata; valva maj. convexa, lateraliter ad umhonem sessili, umbone hreviter

incurvo, fovea ligamentali lata, modice excavata, ad apicem valde angustata et cur-

vata, impressione museulari late ovata, fere centrali ; valva superiore swpissime

paulo concava, apice ohtusa aut truncata, area ligamentali latissima, suh-plana ; mar-
gine interno Icevi,

Shell very solid, elongated, somewhat curved and usually sessile at the beak
of the convex valve ; both valves are only marked with strong lamella of growth

;

the muscular impressions are nearly central, ovate ; the ligamental area excavated

in the convex, flattened in the other valve, and in both very large. Prom the

small G. Arrialoorensis the present species is easily distinguished by its more gib-

bous form and the more obtuse beaks.

Locality

»

—ComarapoUiam, in conglomeratic sandstone.

Formation,—Arrialoor group.

4. Gryph^a yesiculaeis, Lamarch, PL XLII, Pigs. 2—4 ; PL XLIII,
Pig. 1; PL XLV, Pigs. 7—12.

1806. Ostrea vesicularis, Lam., Ann. Mus., viii, pi. 22, fig. 3,

1869. „ „ Coquand, Mon. Ostr. cret., p, 35, cum synon.

Gryph, testa irregulariter suh-rotundata aut elongato ovata, valva inferiore

crassa, gibbosa, sub-lcevigata, concentrice lamellose striata, interdumque radiatim

sparse sub-costata, libera aut sessili, lateraliter ad marginem (inferiorem) lobata,

lobo postice nonmmqnam sinii distincto separato ; umbone obtuse attenuato, modice

incurvo, haud torto, nonnunquan indistincto et breviter adnato ; area ligamentali

magna, late sub-trigona, medio excavata ; impressione muse, sub-centrali, paulo inferius

posita, excavata, late sub-rotundata ; valva superiore aut plana aut paulo concava

altera multo minore et tenuiore, l(Bvi, lineis radiantibus nonnullis interdum notata

;

margine pall, in utraque valva prope umbones rugulose plicatulo.

This well known upper cretaceous species is found abundant in the Arrialoor

group of South India. Young specimens often show on the flat valve some

5x
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fine radiating lines, but there are very rarely any ribs to be observed on the larger

valve. Erom its close ally, Gryph. proboscidea, d'Arch., the present species is

distinguished by the greater development of the ligamental area and the marginal

lobe, while in proboscidea the furrow, separating the last, is more median. The

globosity, or gibbous form, of the larger valve is, however, not a reliable character

for distinguishing the two forms, and young specimens of both are often very

difficult to separate.

Localities.—Comarapolliam, Arrialoor, Ninnyoor, in whitish sandstone.

Formation.—Arrialoor group.

Gr. vesicularis is a characteristic fossil of the upper cretaceous beds (Campanien

of Coquand); it has been found almost throughout Europe in these beds, as

well as in North America, Algiers, Syria, and Asiatic Russia.

5. Geyphjea vesiculosa, Sowerhy, PL XXXIX, Eigs. 1—2.

1823. Gryphcea vesiculosa, Sow., Min. Concli., vi, pi. 369.

1869. Ostrea vesiculosa, apud Coquand, Monog. Ostr. cret., p. 152.

Oryph. testa aut ohlonga aut irregulariter suh-rotundata ; valva inferiore tmnida,

valde convexa^ sub-lcevigata, striis incrementi tenuissimis tecta^ libera aut prope
mnbonem :Sessili, indistincte lobata interdumque parte infero-posteriore sensim pro-

ducta, umbone sub-acuto^ incurvo vel truncato ; area ligamentali lata^ medio modice

excavata; impress, muse, sub-ovata, excentrica^ postero4nferiori, paulo profunda;
impress, pall, ad umbonem impressa^ indistincte plicatula^ fvalvam minorem^ Iceviga-^

tam^ concaviusGulam non vidij.

This species differs from the previous by its smaller size, thinner shell, more
tumid and very indistinctly or not at all lobed larger valve, and the almost smooth
pallial impression, &c. It is also a geologically older form.

Localities.—East of Poodoor and north-east of Odium, in a whitish friable

calcareous rock ; only one specimen was found at each of the localities.

Formation.—Ootatoor group,

G. vesiculosa characterizes the middle cretaceous beds, the Rotomagien of

Coquand. It was found in these beds (Upper Greensand) in England, in Erance,

Belgium, Germany, Bohemia, Switzerland, and in Syria. In India it also occurs

with Amm. Rotomagensis, Inoceramus mytiloides^ Exogyra canaliculata^ 8fc.

OSTEEA, Linne, X758, (see p. 453),

1. Ostrea [Alectryonia] diltjviana^ Linne, PI. XLVI, Eigs, 1—2 ; PL XLVII,
Eigs. 1—2.

1767. Ostrea diluviana, Linne, Sj^st. nat., p. 1148.

1846. Ostrea pes-leonis, Forbes, Trans. Geol. Soc, Lond., vii, p. 156, pi. 18, fig. 5.

1869. Ostrea diluvia^ia, apud Coquand, Mon. Ostr. cret., p. 120, cum. syn.

Ost. [Alectr.] testa irregulariter ovata aut sub-tetragona, sub-cBquivalvi ; valva

inferiore paulo majore, plus minusve latiuscule affixa^ utraque radiatim costata :
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eostis acutiSf simplicibus aut dichotomis, interspatiis fere cequalihus separatism concen-

trice minute striolatis, in latere dorsali scepissime fortioribus, ad marginem crasse

dentatis, dentihus in margine ventrali nonnunquam sub-obsoletis vel minorihus ; area

ligamentali late triangulata^ medio leviter impressa ; valva supera ad apicem scepe

ahhreviata aut tmncata; impress, muse, late ovata^ excentrica^ ventrali, sub-mar^

ginali ; impress, palliali Icevi, scepe indistincta.

The great yariations in form of this species are well known, though generally

a more or less ovate shape is traceable. The valves are sometimes almost equal,

but usually the upper one is somewhat less elevated, the ventral margin is in both

near the beak usually somewhat expanded. The development of the ribs depends

upon the amount of attachment of the lower valve, and where the ribs are wanting

on this one they are equally so on the other valve. On the free portions of the

valves the ribs are, however, always well marked, sharp, about equidistant, single

or dichotom, and very often nearly of equal strength ; only occasionally one or two

of the median ribs become much stronger than the others. The margins are

dentated according to the size of the ribs ; on the ventral side the dentation is

generally less strong than on the dorsal one. The ligamental area is large, sub-

triangular; the beak is in the lower valve generally entire, sometimes slightly

curved ; in the upper the cardinal edge is generally truncate, and the ligamental

area, therefore, shorter, and in the middle also less excavated.

I can see no essential difference between Indian specimens and those from

various parts of Europe. Coquand (Monog. Ostr. cret., p. 87,) identified Eorbes'

O. peS'leonis with O. Deshayesi, Eischer, but this last species differs apparently

by having the ribs less sharp and the muscular impression more removed from

the umbones.

Localities,—Anapaudy and Serdamungalum (in brownish calcareous sandstone,

Trichinopoly group), Moraviatoor, Odium, Ootatoor, (in earthy limestone, Ootatoor

group)

.

'Formations,—Trichinopoly and Ootatoor groups.

In Europe this species occurs in the middle cretaceous series (Garentonien

and EotomagienJ ; it is one of the most common species all through Germany and

Erance, and is also reported byEichwald from Daghestan.

2. OsTHEA [Alectryonia] cupelloides, Stoliczha, PL XLVI, Eig. 4.

Ost. \_AleGtr,~\ valva inferiore cupelliforme, sub-rotundata, tenui, ad umbonem
late affiwa, radiatim costata, eostis modice elevatis, cequidistantibus, striis incrC"

menti tenuissimis ac confertissimis tectis^ ad marginem undique obsoletis ; area

ligamentali medio latiuscula et modice excavata; impress, musculari ventrali^

excentrica, indistincta; imp. palliali plicosa, sub-marginali.

Locality,—Near Arrialoor, in whitish sandstoiie,

formation,—Axmi^Xoov group.
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I have not seen more than the figured lower valve of this remarkable species.

The radiating ribs all become obsolete near the margin and the pallial impression is

crenulated in its entire extent, which character readily distinguishes this species

from any others reported from cretaceous deposits.

3. OsTREA [Alecthyonia] amoepha, Sowerby^ PL XLVIII, Eig. 3.

1846. Ostrea amorplia, Sow., apud Eorbes, Trans. Geol. Soc, Lond., vii, p. 157, pi. 15, %. 24i~eadem
auctorum.

Ostr, [Alectr,] testa irregulariter sub-rotundata, conveximcula, crassa, radiatim

incBqualiter costata : costis ad marginem plicis nonnultis concentricis intersectis,

I have unfortunately very little to add to the meagre description of this

problematic species. The only specimen in our collection is very imperfect, but
it indicates a species allied to O. Desori, Ooq., (Monog. Ostr. cret., 1869, p. 117),
and may be identical with it. The geological position of both also corresponds,

Desori being from the Oarentonien. Eorbes' figure is based upon a very insuflS.-

cient fragment, exhibiting the interior of it ; it is the only one that I could find

amongst Eorbes' originals.

Locality.—Near Serdamungalum, in bluish grey sandstone.

Formation.—Trichinopoly group.

4. OsTEEA [Alecthyonia] caeinata, Lamarck, PL XLVIII, Eig. 5 ; PL XLIX
Eigs. 1—2.

1810. Ostrea carinata,'L2Lm., Ann. d. Museum, viii, p. IQ^-.—eadem Coquand, Monog. Ostr. cret., 1869
p. 129, cum synon.

O. \_Alectr.'\ testa elongata, angusta, curvata, mquivalm ; valvis costis numerosis
ad medium complicatis, et irregulariter dichotomis, sub-rugosis, in latere antico

concavo, simplicibus, in latere convexo abrupte descendentibus, supra ad marginem
elevatiusculis, nonnunquam duabus vel tribus seriebus tuberculorum coronatis ornatis •

auriculis parvis, aut sub-cequalibus, aut sub-obsoletis ; umbonibus scepissime paulo
incurvatis ; ligamentum in fovea ampla valvulce dextrce, Jugo valv, sinist, congruente

situm ; impressione muse, ovato elongata, prope marginem cardinalem posita ; margine
interiore valvarum undique acute dentato.

Shell generally moderately curved, always very narrow, but often growing
to a very considerable thickness. The ribs are numerous and sharp, irregularly

dichotomous, somewhat more raised on the upper convex than on the concave
edge and occasionally ornamented with two or three rows of tubercles. The
margins of both valves are very strongly dentated. The beaks are depressed and
generally slightly twisted, the auricles being either developed of small size, or

nearly obsolete. On the anterior portion of the concave side the ribs are always
simple, slightly curved, very much resembling those of O. ungulata. The liga-

ment of the right valve is lodged in a deep groove which corresponds to a flattened
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ridge of tlie other valye. The muscular scars are situated very close to the hinge

;

they are of an elongately oval shape, the upper portion being usually covered up by
a thin lamina extending below from the hinge-margin.

Localities.—Coonum (in a brownish calcareous rock, very common) ; south-

east of Veraghoor ; Odium, Poodoor, Moraviatoor, KuUay, &c., mostly in a brown-
ish limestone.

Formations,—Trichinopoly and Ootatoor groups. The Indian specimens per-

fectly agree with those from Europe. The species does not generally grow to a
great length ; 120—150 m. m. being a large size, but these specimens have some-
times a great thickness. One specimen from KuUay in our collection is 150 m. m.
long and 80 m. m. high in the middle of the valves.

O. carinata maintains in Europe a somewhat lower horizon than the two
following species ; exactly the same is the case in India. It is a characteristic

fossil of the middle series of cretaceous deposits f Carentonien and Botomagien
of Coquand). It has been noticed in these beds almost throughout Europe, in

Africa and in Asiatic Russia.

5. OsTEEA [Alecteyonia] pectinata, Lamarck, PI. XLIX, Pigs. 1— 2.

1810. Ostrea pectinata, Lam., Ann. du Museum, viii, pi. lQ^,—eadem Coquand, Mon. Ostr. cret., 1869, p. 76,

cum synon. (O. frons, Park., et prionata, Goldf., et auctorum).

O. [Alectr.~\ testa angusta, plus minusve curvata, cequivalvi, prope umbones

compressiuscula, auriculis incequalihus, aut bene distinctis aut sub-obsoletis, instructa,

auricula externa fseu posticaj breviore ; valvis costis radiantibus acutis rugulosis,

nonnunquam minute striolatis, ad medium simplicibus, deinde scepe dichotomis, Us in

margine convexo supra sub-spinulose elevatis, ad latus verticaliter descendentibus

ornatis ; margine valvarum undique crasse dentato ; impressione muscul. elongate

ovata, ad latus umbonale sub-acuta, marginali.

The shape is in this species rather variable, some specimens are nearly

straight, others slightly curved, and again some so strongly bent that the termina-

tion almost touched the beaks. The ornamentation of the valves is peculiar,

the ribs being simple in the middle, mostly bifurcating at the sides, sloping

somewhat gradually on the concave side, but very abruptly on the convex one,

on the upper edge of which each rib is generally strongly elevated, occasionally

rising almost to a blunt spine. The ribs themselves are much thinner and more
numerous than in O. ungulata, but stronger and less numerous than in O. serrata

or in O. carinata.

In the broadly attached specimens both the ears are generally well developed,

the one on the convex (or posterior) side being smaller than that on the concave
side. In other specimens which were attached only by a very small portion

of the valve the ears are usually less developed, the posterior one sometimes
quite obsolete, the anterior being externally ribbed. The ligamental grooves are

5y
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straight or slightly curyed; the muscular impression very elongated^ obtusely

pointed above (or anteriorly,) and marginal.

Localities,—OomarapoUiam, Ootacoil, Arrialoor, PoodoopoUiam, (fec^ in a

whitish sandstone, or more commonly in a soft white or reddish calcareous rock.

Formation.'—AmdlooT group.

This species again is one of the most characteristic fossils of the upper series

of cretaceous deposits, (Santonien of Coquand). It was found almost in all

parts of Europe, where these deposits have been traced out, as well as in North
America and in Northern Africa. Forbes (Trans. Geol. Soc, Lond., vii, p. 157,)

already indicated its occurrence in Southern India, referring to a species ^^ allied

to, if not identical with, the Greensand Ostrea prionata'' Many of the Indian speci-

mens attain a length of 200 m. m., and the greatest height of both valves some-
times reaches 100 m. m.

6. OsTHEA [Alectryonia] ungtjlata, ScMotheim, PI. XLVII, Eigs. 3 5.

1813. Ostracites ungulatus, Sdilotheim, Taschenbacli, vii, p. 112.

1846. Ostrea tegulanea,^ Forbes, Trans., Geol. Soc, Lond., vii, p. 156, pi. xviii, iig. 6.

1847. „ Ponticeriana, d'Orbigny, Voy. d'Astrolabe, Pal^ont., pi. 5, figs. 45-46.

1869. „ ungulata, Coquand, Mon. Ostrea cret., p. 58, cum synon.

Ost, [Alectr.~\ sigmoidea, augusta, cequivalvi, ad mnhones compressiuscula, aur'u

cutis lateralibus irregularibus, paulo expansis seu ohsoletis^ valvis area mediana

angusta^ deplanata, IcEvigata^ lemter undulata, laterihus ahruptis^ plicis fere ver-

ticalihus crassis et ad marginem dentatis munitis ; auricula latiuscula prope uM"
bones in latere concavo sita, plicis angustiorihus acutis^ modice curvatis^ instructa.

This species is characterised by the plain and smooth median space which

runs the whole length of the valves, the sides being abrupt, sometimes almost

vertical, and ornamented with single thick ribs which are along the middle

generally furrowed, on account of the strongly projecting teeth of the opposite

valve. On the convex side the ribs gradually increase in thickness from the

umbones, but on the concave side there is a somewhat expanded area, stretching

from the beaks to more than one-third the length of the shell, covered with slightly

curved, thin, and sharp ribs. On the internal side of this expansion lies the mus-
cular scar which is elongately semi-ovoid, externally with a convex and internallv

with a concave margin. The valves are narrow and high about the middle
somewhat compressed near the umbones, both of which are curved, and internallv

provided with the usual ligamental groove.

Localities,—South-east of Ootacod, near Valore (rare) ; near Pondicherry
(common), in a whitish or bluish grey sandstone,

Formation,—Arrialoor group.

The species is a characteristic fossil of the upper cretaceous beds (Campanien
apud Coquand) of almost all parts of the world. It has been found all over

* Errore-typico O. tegulacca et tegulacea apud Coquand, Monog. Ostr. cret., pp. 5S et 212.
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Western Germany, in Prance, England, North America, (O. larva of Lam.),
Northern Africa, Poland (near Lemberg), Russia, Asia Minor, Arabia, &c. Eorbes
and d'Orbigny both proposed a new name for the Indian fossil, but its iden-

tification with the European one has been already pronounced by Ooquand,
a conclusion to which I also arrived already some few years previous when I had
an opportunity of examining Eorbes' and d'Orbigny's original specimens.

7. OsTREA [Alectryonia] Aucotensis, Stoliczka, PI. XLIII, Eigs. 3—7.

Ost. [_AleGtr.~] testa parva, irregulariter suh-ovata, incequivalvi, valva inferiore

modice convexiuscula, ad umbonem plus mimisve oMusatum sessili, val, sup. aut paulo
elevata aut planiuscula ; utraque radiatkn crasse costata, costis crassis, sub-acutis,

simplicibus vel dichotomis, sub-cequalibus, sub-lcEvigatis, striis nonnullis incrementi

distantibus transcendentibus, ad marginem oblique terminantibus ; margine ventrali

minute plicato, imtus multidentato, reliquo crassius dentato ; area ligamentali modica,

sub'triangulari, in valva inf. medio excavata, in valv. sup. plana; impress, muse,

excentrica, postica, haud procula margine vent, sita, transversaliter subsemicirculari ;

impress, pall, dorsaliter nonnu/nquami plicatula.

A small, sub-ovate, slightly bent species, the lower valve of which is moderately

convex, the upper more or less flattened. Both valves are covered with numerous
radiating, sub-equal, somewhat obtuse, ribs, crossed at certain intervals by a few
lamellar striae of growth and terminating obliquely near the margin, which is

strongly toothed, except at the ventral side, where the denticulation is much finer

and more numerous than anywhere else. In ornamentation, and partially also in

form, this species very closely resembles Ost. Villei, Coquand, from Algiers,

(Monog. Ostr. cret., 1869, p. 27), and I would have identified both were it not

for the very different shape of the muscular scars, which in the Algerian species

are much more transversally elongated and placed more posteriorly.

Localities.—South-east of Arrialoor (in grey sandstone), north of Poodoo-

poUiam, in a white calcareous sandstone.

Formation.—Arrialoor group.

8. Ostrea acutirostris, Nilsson, PL XLV^ Eigs. 1—6,

1827. Ostrea acutirostris, Nils son, Petr. Suec, pi. vi, fig. 6.

1869. „ „ Coquand, Monog. Ostr. cret., p. 7^.

Ost. testa aut elongata, aut irregulariter late ovata^ incequivalvi ; valva inferiore

sessili, convexiusGula, concentrice crasse undulatim lamellosa et striata, radiatimque

sub-costulata, costulis pliciformibus, cequidistantibus, scepe indistinctis et lateraliter

obsoletis; umbone producto, rostrato, nonnunquam paulum incurvato; area ligamentali

medio fossula profunda instructa ; valva superiore scepissime paulum mvnore, irregu^

lariter planulata aut sub-convexiuscula^ concentrice lamellata et striata, haud radiatimi
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costata ; umbone depresso, obtuso^ scepe indistincto ; area ligament, lata, medio vix

excavata ; impress, muse, excentrica, prope marginem ventralem sita, plus minusve ah

umbone remota, late semi-ovata ; vmp, palliali undique crasse plicata, sub-marginali.

A more or less elongated or largely ovate species with unequal valves, the

lower attached valve being principally characterized by the strongly produced and

occasionally somewhat twisted umbo, and both by the numerous strong concentric

plications and the crenulated, sub-marginal pallial impression. The lower valve

has, as noted by Goldfuss, indistinct radiating ribs, generally obsolete at the sides

of the valve ; the upper valve is only marked with concentric striae or plications,

and its umbo is always obtuse and truncated, the apex being sometimes also

slightly bent towards the ventral side. The muscular scars are generally of a

broadly semi-ovate shape, placed rather near the ventral margin, but sometimes

nearer to, sometimes more remote from, the beaks.

Localities,—Near Arrialoor, Authicoodicaud, Olapaudy, &c. ; in whitish sand-

stone.

Formation,—Arrialoor group.

Ost, acutirostris is found in Europe in the upper cretaceous beds (Santonien

of Coquand) ; it has been recorded from various parts of France, from near

Brighton in England, from Maastricht and Aachen, from Sweden, from Galicia,

and it also occurs in the same beds in Algiers.

9. OsTREA Telugensis, StoUczM, PL XLIX, Pigs. 3—4; PL L, Pigs. 1—2.

Ost, testa irregulariter suh-rotundata, valvis suh-cequalibus, deplanatis, varie

flexis, antice angustatim productis, superficie concentrice lamellosis et striatis,

lamellis plus minusve distantibus, ad marginem accumulatis ; umbonibus obtusatis,

twmidulis; area ligamentali lata, medio excavata; impress, muse, semi-circulari,

aliquanto excentrica.

The valves are sub-equal and flattened, roundish, with the ventral side some-
what narrowly produced ; the surface is only marked with somewhat distant

lamellae of growth ; the beaks are obtuse, internally with a large ligamental area,

excavated in the middle of both valves, but, as usually, more so in the lower than
in the upper valve. The muscular scars are large, nearly semi-circular, excentric,
placed somewhat nearer to the ventral than to the dorsal side.

Locality,—^^^-^ OomarapoUiam, in a light coloured calcareous sandstone and
in a conglomerate.

Formation,—Arrialoor group.

This species closely resembles Coquand's Ost, Fasiphae (Monog. Ostr. cret

,

1869, p. 173), differing from it by the ventral margin being more produced, and the
concentric lamellae apparently coarser and more distant from each other.
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10. OsTREA ZiTTELiANA, StoUczIm, PL XLIV, Pig. 4.

Ost, oblique rotundate suh-quadrangular% compressa, suh-mquwalm, valvis mar-
ginihus cardinalibus longis, antice rectmsGulis, postice oblique descendentibus, iMstme-
Us, in superficie concentrice sub-costulatis et sulcatis, valv. inferiore altera paululum
convexiore et crassiore, prope umbonem affixa; umbone obtuse projiciente, intusfossula
ligamentali excavata instructo ; valva sup, tenuiore, umbone vix prominulo^ area
ligamentali angusta, medio vix depressa.

Only the single figured specimen has been found of this interesting shell,

which is closely allied to Zittel's Ostrea Madelungi, identified by Coquand with
Chalmasia (Vulsella) Turonensis of Dujardin (see p. 397). I do not think that

the identification of Zittel's species is correct, though it does not show any place of

attachment on either of the valves. O. Madelungi differs from Zitteliana by having
the concentric ribs obliquely distinctly quadrangular, while in the Indian species the

concentric sulcations are distinctly rounded and the posterior cardinal edge is not so

much prolonged and so straight as the anterior. Our specimen shows a triangular

ligamental area with a median groove in the lower valve and a very narrow and flat

ligamental area in the smaller valve. The structure of the shell does not differ

from that of other Ostrece.

Locality,—^Vylapaudy, in a brownish sandstone.

Formation.—Arrialoor group,

XLVI. Family,—ANOMIIDu^,

The animal of Anomia, and of its close allies, has the mantle margins quite

separated, except at the hinge, its edges provided with one to three rows of fine

cirri or filaments ; one pair of curved gills on each side, unsymmetrical, united poste-

riorly, each of the outer laminae furnished with a broad reflexed and free margin

;

palps small, striated, or almost obsolete ; lips elongated, narrow, thin ; foot short,

sub-cylindrical, somewhat expanded at the end ; byssal muscle strong, attached by

two unequal branches to the convex valve and passing through a foramen of the

other valve, sometimes secreting a shelly or horny lamina at the end, or a byssus

;

adductor muscle small, sub-central, its impression sometimes partially confluent

with the usually larger and sub-equal pedal scars ; a small impression also exists

near the beaks, it is said by Woodward to be produced by the gill-suspensor,

though . that muscle rather supports the lips than the gills
; pallial line continuous

;

the sexes are said to be distinct, ovary extending into and partially combined with

the right mantle lobe ; ventrical free, not passed through by the rectum.

The shells are of an irregularly ovate or roundish shape, much depending upon

the form of the object to which they attach themselves, inequivalve, upper valve

always more or less convex, lower mostly flat, or concave, sometimes smaller and

thinner than the other one, with a more or less complete perforation near the beak,

(sometimes closed ? in adult state) ; ligament internal, attached to a thickene4

5z
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margin or dental processes of the flat valve corresponding to one or two ligamental

furrows of the other valve ; muscular scar single, pedal impressions distinctly

double or single, sometimes apparently absent.

All the Anomiidje have a comparatively thin shell of a subnacreous, lamellar,

and often punctated structure, resembling that of the Brachiopoda.

Having separated the Flacunid^ as a distinct family, I include in the

Anomiid^ all those forms which have one valve flatter than the other and usually

perforated. Only in one fossil genus fDiploscMza) are both the valves perforated,

but there are again some other genera which show no perforation at all. Prom
the study of the shell of Carolia, which apparently has when young a distinct

foramen, and when adult only an internal groove indicating it, it appears probable

that most of the genera have in their young state a small perforation, or emar^

gination, in the lower valve.

The fossil representants of this family are not numerous, the shells being too

thin to be well preserved under ordinary circumstances. Some peculiar forms

are found already in palaeozoic beds, but the family attains a geological importance

only with the appearance of Flacunopsis in the Jurassic rocks. Prom cretaceous

rocks several peculiar genera have been described, but true Anomice also occur.

The species from tertiary beds are more satisfactorily identified with recent genera,

although, as a rule, the determination of the fossil species is very diJ0S.cult, because

the upper convex valve, (which is the only one generally found preserved), is exter-

nally in all the genera almost quite similar, and the opportunities of examining the

internal form of the ligamental pits are far from numerous, and still fewer those of

finding the smaller valve attached to the larger one.

According to geological history the genera arrange themselves in the following

order : Limanomia, ( Devon. ) ; Anomianella, ( Oarb. ) ; Placunopsis ( Jur. ) ; Fara-

nomia, the peculiar C^clostreon and Diploschiza, (Cret. ); Carolia^ (Eoc), PodO"

desmus, Flacunanomia, Anomia and Enigma (recent). Anomia is recorded already

from the jurassics and continues through all the successive formations.

The recent species may be estimated at about 50, but the amount of variation

of certain species appears to be very great, and some authors admit barely more
than one-half of the number mentioned. They possess a general geographical dis-

tribution and range from the littoral zone to several hundred fathoms.

As regards the zoological aflanities of the present to the previous family the

genera can be arranged as follows :

—

1. Flacunopsis, Morr. and Lycett, 1853, (Moll. Great OoL, pt. ii, p. 5).

Sub-orbicular, generally somewhat irregular, inequivalve; larger valve convex,

with small sub-marginal, sub-median beak, and mostly ornamented with radiating

ribs or striae; smaller valve flat, free, or attached to foreign objects; hinge toothless,

with a small cartilage pit in each valve ; muscular scar large, sub-elliptical, sub-

central. Type, P. JurensiSy Roem. All the species as yet known are from Jurassic

deposits. The inequality of the valves and absence of hinge-teeth, or any other

internal processes, separate this genus from the next one, but it is not certain
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whether all the Jurassic species referred to Flacunopsis agree with the character-
istics above noticed ; many of them appear to belong to Anomia, and doubts are
expressed on this point even regarding the type species, P. Jurensis.

2. Cydostreon, Eichw., 1867, (Leth. ross., xme livr., p. 406). Shell obliquely
ovate with attenuated obtuse beaks, inequivalve ; one (right ?) valve convex ; the
other (left ?) smaller, flat or concave, with a small transverse ligamental groove
at the apex ; in the convex valve there is only a small lateral groove below the
beak, placed somewhat anteriorly ; both beaks are truncate and appear to indicate

an attachment to foreign bodies ; muscular impression indistinct, represented by a
marginal zone which surrounds the cavity of the convex valve. In the figure given
by Coquand (Monog. Ostrea, pi. xiv, figs. 10-14), the whole of the internal part

of the valves seems to be occupied by one large impression. Type, Ostrea Mlssoni,

Hag., C= Ostrea pUcatuloides, Leymerie). This shell greatly resembles Hemi-
plicatula, but is stated to have no such hinge or cartilage ribs as are characteristic

of that genus.

3. Faranomia, Conrad, 1860, (Journ. Acad. Nat. Soc, Phil., iv, p. 290, and
Am. Journ. Conch., iii, p. 8). Irregular, inequivalve ; one valve flattened or

slightly concave, hinge of lower valve with a broad, irregular, triangular tooth or

plate, flattened or slightly convex, with sharp margins and an anterior, compressed,

small, but prominent tooth; muscular impression situated towards the ventral

margin in a line with the apex, or nearly equidistant from the anterior and posterior

ends. Type, Flacunanomia Saffordi, Con., from cretaceous rocks of Tennesee.

There are only two other cretaceous species which Conrad refers to the same genus

;

it seems to be closely allied to Philip pi's Fododesmus, The convex valve has no
teeth or appendage and is generally radiately ribbed ; the flatter valve is often

attached near the umbo to other objects and very thin, but not perforated.

4. Carolia, Cantr., 1838,* (Bull. Acad. Bruxelles, v, p. Ill, Hemiplacuna,

Sow., 1849, teste Gray). Shell sub-orbicular, sub-equivalve, compressed, in

general structure, and in the fine radiating ornamentation, resembling Flacuna;

one valve flattened, the other slightly convex, with a distinct sub-marginal umbo

;

hinge in the flatter valve consisting of a strong sub-triangular tooth, somewhat

irregularly plicated at the base, above raised, and on either side with a sloping

elongated surface to which the ligament attaches itself, corresponding in the

other valve to two diverging flat ridges joined below the umbo; the whole of

the upper hinge margin is flattened and concentrically rugosely striated. A short

groove runs from the umbo to the margin (similar to that of Enigma) ^ and at

certain stages of age there appears to be a temporary short vertical slit below

the tooth of the flatter valve ; muscular scar round, sub-central. Type, C, pla-

cunoides, Cantr., (supposed to be) from tertiary beds of Egypt. Woodward
(Man., p. 410,) states that there is in the young shell of this type species a narrow

vertical byssal foramen below the hinge-tooth of the flatter valve, but that it

* Non Carollia, Gray, 1838.
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becomes closed in the adult shell. The same author also says that there are three

species known, adding "America ?" as locality.

Sowerby's type species of Hemiplacunc^ fEozieri, G. B. Sow.), figured in

Descript. sc. de TEgypte, is probably the same species as Cantraine's. Gray, in

describing the genus (Proc. Zool. Soc, 1849, and Cat. Flacent, and Anom. Brit.

Mus., 1850, p. 4), says that on the inner surface of the right valve, just in front

of the base of the process which supports the cartilage, there is a small, shallow,

roundish pit with a short furrow towards the centre of the shell, which is evidently

a rudimentary representation of the sinus found in the genus Anomia. This

rudimentary sinus is not visible on the outer surface of the shell. Oantraine
makes no reference to the pit or groove, but the latter is distinctly indicated in

his figure of the flatter valve.

5. Fododesmtis, Phil., 1837, (Handb. der Conch., p. 380). Irregular, in-

equivalve, with dissimilar umbones, that of the lower, flatter, and adnate valve
spirally twisted, with a raised lamella, separated from the margin, bearing the
ligament which is lodged in a corresponding groove of the other valve ; muscular
scar oval. Type, P. decipiens, Phil., from Cuba.

Gray, Reeve, and other authors identify this species with Placunanomia rudis,

Brod. and H. and A. Adams quote this last species, besides two others, under
the name Fododesmm, as sub-genus of Flacimanomia. I am not aware that the
specific identification of P. mdis and Philippi's type of Pododesmush^^hem
satisfactorily proved, namely, that the latter should be an advanced stage of age
of the former; but Philippi distinctly says that it diff^ers "from Flacunanomia
by the lower valve not being perforated, by the want of the two internal hinge
teeth," &c. I can hardly believe that in the face of such an assertion Philippi
would have overlooked the perforation of the lower valve of Fl, rudis.

The characteristic of Fododehmus very closely coincides witlRhat of Conrad's
cretaceous Faranomia, ^ '

6. Flacimanomia, Brod., 1832. Irregular, inequivalve, attached by the
lower, flatter valve which has a perforation near the upper end, the anterior part
of the valve being sonaewhat twisted and produced into a bilobed raised tooth on
which the ligament is situated, and which corresponds to two ligamental grooves
of the other valve ; muscular scar single in the lower, double in the upper valve.
Type, F, macmcMsma, Desh.

Reeve described in 1859 (Iconica, vol. xi,) 14 recent species; they are mostly
from the American and Australian seas. H. and A. Adams quote 12 species and
place three of them in Fododesmus, of which they call ndis the type, possessing a
small foramen, and for the rest they adopt the sub-generic name Monia, Gray,
having a larger foramen, slightly embracing the large and thin plug. The dis-

tinction seems to me quite unnecessary.

The difference of Carolia from Faranomia rests almost only in the absence
of perforation in the lower valve of the former genus.
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7. Limanomia, Bouchard, 1850, teste Gray, (Cat. Flacent, vrnd Anomiadce,

Brit. Mus., 1850, p. 21). ''Shell adherent, longitudinal, sub-equiyalve, inequi-

lateral ; umbo curved to the right (regularly curved on each side) ; cardinal edge
transverse, oblique, inclined to the right ; valves thin near umbo, slightly radiately

ribbed ; lower valve with a sub-triangular notch near the umbo, under the ear

;

cartilage ? muscular scar ? plug triangular, calcareous, with a narrow, scalariform

impression." Type, i. Grayana, Bouch., from Devonian limestone near Bou-
longere. Three other species are indicated by Gray from the same beds.

In external shape this genus is stated to resemble a Badula f=z Lima)^ but the

lower valve is adherent and provided with a perforation, as in Anomia.

8. Anomicmella proteus is figured by Bych holt from the carboniferous beds

of Belgium ; it is an ovate, thin shell, found attached to other shells ; there appears

to be no perforation in the lower valve, fvide Mem. cour., Acad. Belgique, xxiv,

1852, Bychholt Mel. Paleont., pi. x, figs. 21—23). I have not met with any
detailed notice of the characters of this shell.

9. Anomia, Linne, 1757. Somewhat irregularly sub-orbicular; lower valve

attached, flattened or concave, perforated and notched near the minute beak

;

upper anterior or posterior part of the valve separate from, and often partially

overlapping, the thickened cardinal edge to which the ligament is internally

attached ; plug thick, entirely shelly, and free from the notch of the foramen

;

upper valve more or less convex, internally with three sub-central muscular

scars, Type, A. JEpUppium, Linne. There are about 35 recent species known of

general distribution,

Por A, JElyros (Proc. Zool. Soc, 1849, p. 118), which has the thickened

ligamental edge rather produced, the two lower scars of the larger valve small,

the upper one large, and is of a roundly sub-quadrangular shape. Gray proposed the

sub-generic name Fatro, The distinction from typical Anomice seems insignificant,

10. jEnigma, Koch, 1845. Shell irregularly oblong or rounded, very thin,

inequivalve ; lower valve flat, with an excentric foramen, covered by a very thin

shelly lamina of the plug; the lobes of the foramen partially overlapping each

other, but not closed ; their hind edge for the ligamental attachment barely

thickened; a partially open groove also runs from the beak of the upper, more

convex, valve to the edge ; upper scar large ; two lower smaller and distinctly

separate. Type, ^, cBnigmatica, Chem.
This form appears to deserve a generic distinction from Anomia ; it inhabits

brackish waters or estuaries. Beeve acknowledges only one species which lives

on foliage and on trees in the Mangrove swamps. A similar, and probably

distinct species occurs on the coast of the Bay of Bengal ; it was first met with

by Dr. J. B. Baxter at the Mutlah Biver (Port Canning, south-east of Calcutta).

I have also found it alive in the same locality, flatly attached with the entire

lower valve to old bricks, &c., which are only submerged during high water.

The animal slightly differs from that of Anomia, The same species also occurs

on the Burma coast and at Penang.

6 a



478 CRETACEOUS PELECYPODA

11. Diploschiza, Conrad^ 1866^ (Am. Journ. Conch., 11, p. 77). Sub-ovate

inequivalve ; smaller valve concave, both of a laminated structure and with trun-

cate, deeply-notched or emarginated beaks. Type, _D. cretacea^ Con. (L cit., p. 77,

pi. 9, figs. 2-3).

Conrad says that " the shell seems to have been attached by the umbo of

the larger valve, the truncature of which reminds us of the truncated beak of

Terebratulay It is a curious shell, and, if perfect, would indicate a greater simi-

larity to a Brachyopod form than any I am acquainted with.

List of Ceetaceous species.

1.

—

Anomia Neocomiensis^ d^'Orb.^ Pal. Fran9, terr. cret., iii^ p. 754^ pi. 489, figs. 1 3,

2.—J. IcEvigata, Sow., (Trans., Geol. Soc, Loud,, iv, pi. 14, %. 6,) from the lower Green-
sand and Neocomien.

2>,—A, costnlata, Roem., (Nordd. Oolit., Naehtrag, 1839, p. 24, pi. 18, %. 5,) from the Hills.

4.—^. convexa, Sow., (Trans., Geol. Soc., Lond., iv, pi. 14, %. 7,) from lower Greensand.
h.—A. pseudo-radiataj d'Orb., Prod, ii, p. 84, =^mdiata^ Sow., (non Risso), Trans., Geol.

Soc., Lond., iv, pi. 14, fig. 5.

6.

—

A,j[)a]pyTacea, d'Orb., Pal. fran9, terr. cret., iii, p. 755, pi. 489, figs. 7 10.

7.—J. suh^mncata, d'Orb., (Prod, ii, p. 171, = A. tmmata, Geinitz, (non Linne,) Charac-
teristic Saechs. Kreid., pt. iii, 1842, p. 87, pi. 19, figs. 4-5,) from Bohemia.

8.—J. semiglobosa, Geinitz, (Quadersandst, 1850, pi. xi, figs. 6—9), from Kieslingswalda.
9.

—

A, lamellosa, Eoem., (Nordd. Kreidef., p. 49, pi. 8, fig. 3).

10.—J. granulosa, Roem., (iUd., pi. 8, fig. 4), from Riigen. Only the convex valve of this

species is known; the hinge margin is said to be thickened, with 3-4 vertical, conic, prominences.
This would indicate that the species in question rather belongs to the Spondylid^ than to the
ANOMIIDyE.

11-12.

—

A. suhmdiata et eoccissa, Reuss, (Boehm. Kreidef., pt. ii, p. 45, pi. 31, figs. 15, 18, 19).
13_14._j. pellucida and verrucifera, Mtiller, (Monog. Petref. Aachener Kreidef, SuppL,

1859, p. 7, pi. vii, figs. 4-5).

Vo.—Placunopsis? ciliata (=^ Orhicula ciliata, Miiller), Bosquet in Starings Bodem van
Nederland, 11^^ ^jeel, fossil fauna, &c.. No. 526).

lQ,-^Anomia refulgens, Coq., Mon. Etage Aptien de V Espagne, 1865, p. 169, pL 27, figs. 8-9,

ll.'-A, forata, Passy, (GryplcBa forata, Seine- inf., pi. 14, figs. 5-6, Coquand, Mon. du
genre Ostrea cret., 1869, p. 194).

18-19.

—

A, Coquandi et intercostata, Zittel, (Denksch. Akad., Wien, xxv, pt. ii, pp. 126
and 127, pi. 19, figs. 8 and 10,) from the Gosau.

20.

—

A, excentrica, Coq., (Bull. Soc. Geol. de France, 2nd ser., vol. xvi, p. 1068).
21-22.

—

A. epJiipjpiiformis and distracta, Eichw., are stated to occur near Khoroschowo in beds
believed to be by Eichwald Neocomien, (Leth. ross., xme livr., 1867, p. 411).

23.

—

Cyclostreon pUcatuloides, Leym., (Eichwald, ibidem, p. 407), see p. 475.

24.

—

(Cydostreon^J Plicatula aracJmoidea, Deslongch., (Mem. Soc, Linn., xi, 1860, p. 124,
pi. 18, figs. 38, 39), a very remarkable species, but it is not clear whether the name Cyclostreon is

applicable to it.

%b.—Anomia parva, Gabb, (Proc. Acad. Nat. Sc, Phil., 1860, p. 198, pi. 3, fig. 5,) from Chili.

26-34.—P<^m^om'« lineata, Conr., Saffordi, Conr., et scahra, Morton, Anomia argentaria,

yiovi., Flemingi,MQQ\,oUiqua,M,2indiIL2ijdi.,seU(Bformis,QoYiY.,stiUri^ M. and Hayd.,
et tellinoides, Mort., are from North America (vide Meek in Smiths. Misc. Coll., No. 177, p. 6).
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yo.—Anomia lineata, Gabb^ Pal. Calif.^ vol. i^ p. 203^ pL 26;, %. 190.

36.

—

A. Fancouverensisj Gabb^ ihiclem, vol. ii^ p. 202^ pi. 33^ fig. 102.

^1 .—Flacunanomia inornata, Gabb^ ihidem, vol. i^ p. 217^ pi. 32^ fig. 288^.

38.

—

Liploscliiza cretacea, Conr.^ Am. Journ. Concli._, ii^ p. 77.

39.

—

Anomia variata is the only species occurring in the South Indian cretaceous deposits.

ANOMIA, Linne, 1757/ (see p. 477).

1. Anomia variata, StoliczJca, PL XLVIII, Pigs. 9—12.

An, testa superiors rotundata seu rotundate ovata^ tenuis convexa, sub-lcevigata,

seu variatim et irregulariter costulata; apice sub-marginalia indistincto, obtuse

incurvo ; margine cardinali inflexo^ intus paulo incrassato ; fovea ligamentali parva^

transversa.

A small species with the upper valve of an orbicular or roundly-ovate shape,

generally strongly convex, nearly smooth, (the surface being probably corroded),

or with irregular moderately elevated transverse, curved ribs ; the margins are very

thin, entire, or slightly undulating, evidently depending upon the character of the

surface on which the species is sessile ; the beak is indistinct, sub-marginal ; the

cardinal margin is somewhat inflexed, internally slightly thickened, with an indis-

tinct transverse ligamental groove below the beak. The lower or perforated valve

has not been observed.

Locality,—ComarapoUiam, in a soft, coarse siliceous sandstone.

Formation,—Arrialoor group.
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ADDITIONS AND COREECTIONS.

Family^—Tkoladidm, Suh-family,—teeudinjE,

On page 14, after No. 8, add—
9. Lyrodus, Gould, 1870, (Invert, of Massach., 2n(i edition, p. 34). This

name has been suggested for a small species, Teredo cUorotica, the palettes of

which are elongated, with the basal portion thin, flexuous, the upper ''lyre-shaped,"

the extreme two-thirds of their length being " covered with a dark crust which
has a projecting horn at each angle." The form of these palettes very closely

resembles that of Nausitoria, when the tip is broken away. It is not improbable

that both belong to one and the same genus.

On page 31, line 9 from top, for "Pig. 12," read Pig. 11,

Family,—Myid^, Sub-family,—corb xjlinm.

On page 35, hefore "4. Hucharis, Recluz," &c., add—
Za. TcEniodon, Dunker, 1851, (Palseontographica, by Dunker and H. von

Meyer). Shell ovately elongated, sub-equilateral, smooth, equivalve, and ai)pa-
rently closed, right valve with a cardinal tooth under the umbo extending forwards,
left valve with a distinct marginal cartilage pit behind the beak ; type, T, ellipticus,

from liassic beds near Halberstadt (Germany). Dunker says, that the ligament
was partially external, partially internal, and that the valves are not gaping. So
far, this character would agree with Eucharis, but the hinge appears to be different

;

muscular and pallial impressions have not been observed. The genus is evidently
closely allied to Corhula, and still more so to Quenstedtia, but unless the last named
genus and JEucharis be better characterized, it will pot be possible to form a correct

idea q^ their affinities to Tceniodon.

Qnpage 39, hefore '^Sub-family,—myinm,'' add—
14, J)orsomya dorsata is figured by Ryckholt as an apparently new genus

from the carboniferous beds of Belgium. The figure represents a cast of an elon-
gately ovate shell, with a convex dorsal and slightly flexuous ventral margin, very
inequilateral, the small beaks being almost anterior, two small ovoid muscular scars,
one placed quite at the anterior end, the other near the posterior dorsal margin;
pallial line in the upper posterior part with an almost horizontal, deep, narrow
sinus. The shell resembles Corbulomya in shape, but the knowledge of the hinge
is essential for its correct generic determination, fvide Eyckholt, Melanges
Pal^ont., 1852, p. 17, pi. x, fig. 20, in M6m., Cour. Acad. Belgique, vol. xxiv).
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On page 41, add—
25. Gorhula velata, Schafh., is according to Giimbel (Neues Jahrb. f. Min-

eralogies &c., 1865, p. 149), identical with Crassatella Fencma, (xiimbel, an eocene
species, (Bayer. Alpengeb., 1861, p. 662).

Instead of (7. velata read under No. 25, Corbula suhelegans, Briar t et Cornet,
(Descript. mineral., &c., de la meule de Bracquegnies, p. 82, pi. v, figs. 17 and 18,
in Mem., Cour. Acad. Belgique, vol. xxxiv).

Family,—Anatinib^.
On page 69 under No, 32, Flicomya, StoL, 1870, note—

Conrad (Am. Jour. Concb., vol. VI, p. 76,) proposes to substitute for his name
Leptomya that of Feriplomya, I do not know the exact date of issue of Part I
of vol. VI of the American Journal of Conchology. M;y name Flicomya, substituted

for Conrad's Leptomya, was published on 8th September 1870, although the por-
tion of letter press containing it was already printed about the end of January of -f'

that year, and the MS. had been prepared at least one year prior to it.

Conrad adds the figure of the hinge of the type species (Feriplomya) peculiaris,

Conrad, (quoted on p. 73 sub-No. 39). Erom this it would seem as if there were
a thick, oblique tooth in the left valve passing at its base into a thickening of the
posterior hinge margin, a fissure would seem to extend from the beak posteriorly

;

of the other right valve only a median spoon-shaped process is figured below the
beak. It is possible that I may be mistaken in the interpretation of right and left

valve, but that would not be supported by Conrad's reference on p. 76 loc. cit.

If I am, however, correct in the interpretation of the figures, the form could hardly
be considered as sufficiently distinct from Anatina,

Fage 75, after No. 138, insert—
138(^. Fholadomya subcaudata, Bviavt et Cornet, (Foss. meule de Bracque-

gnies, p. 84, pi. vi, figs. 19-20, in Mem. Cour. Acad., Belg., xxxiv), a species very
closely allied to Fh. caudata, Boem.

Fage 76, line 12 from bottom, for 'Eigs. 14—15,' read Eigs. 14—16.

Family,—Saxicavidje.

Page 84, line 17, from top, after '4. Faramya, Conrad,' for a862(?)' read
the year 1838, Eoss. of mid. tert. form., U. S., Index p. 88, and Proc. Phil. Acad.,

1862, p. 232.

Page 88, No. 59. The name FanopcBa Sancti-Fetri, Byckholt, is changed by
Bosquet-into P. Byckholti, (Liste des foss. du mass. cret. du Limbourg, 1868, extr.

du descript. geol. de la Belgique par Devalque, p. 17), but there is no necessity

for this change. I have, however, accepted the suggested change of a specific

name, where it designates two distinct objects to which the species is referred, such
as " montis sancti Fetri,^^

Family,—SoLumB^,
On page 97, after line 29, insert—

\\a, Solyma, Conrad, 1870, (Am. Journ. Conch., VI, p. 75). Shell ovately

elongated, thin, equilateral, ventricose, right valve with ' two direct approximate
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teeth under the beak;' type, S, lineolatus, from cretaceous rocks. Conrad states

that the genus is allied to Leptosolen, though as to form it rather appears to exhibit

greater relation to some Tellinid^^ and as regards the hinge4eeth of the right

valye it is allied to Solecurtus,

Page 98.—14. Cleidophorus. I have again referred to this genus in the Family

SoLBMYiDM, p. 269 ; it is difficult to decide upon its classification, until the hinge

has been made correctly known.

Page 100, after No. 34, add— Solyma Uneolatus, Conrad, (loc. cit.) from cre-

taceous beds of Haddonfield, New Jersey.

^ Family,— Tellinid^e.

Page rf?r lender ^f, Linearia, Con., note some additional information given

about the genus in Am. Journ. of Conch., vol. VI, p. 73. Conrad states that

when he first proposed the name, he had not seen the hinge of the right valve,

which shows " two small diverging, nearly equal teeth, directed obliquely forward,

the anterior one very oblique ; and two rather long lateral very distinct pits, the

posterior one very distant from the apex."

Page 118. '8^. Tellinimera' Conrad (Am. Journ. Conch., VI, p. 73,) writes

now Tellvmera, w^hich name is hardly an improvement upon the original denomina-
tion. He considers T, eborea^ Con., as type, and adds the following characteristic

of the hinge of the left valve : 'cardinal teeth two; anterior one V (?A-) -shaped,

nearly direct, or slightly directed anteriorly; the posterior tooth bifid, oblique;

posterior lobe thick, and longer than the anterior lobe ; cardinal plate comparatively

broad laterally, posteriorly channelled ; anteriorly with a small pit, apparently for

the reception of a lateral tooth.'

On page 119 add—
8(9. Aenona, Conrad, 1870, (Am. Journ, of Conch., VI, p. 74). Equivalved,

without fold ; hinge character : two compressed, very small, widely diverging

teeth in the right valve ; lunule very narrow, lanceolate, and marked by a deeply

impressed line;' type, Tellina Ijufalensis, Con,, (see p. 124, No. 46). This species

is described as a sub-triangular, inequilateral shell, with the hinge margins
equally declining, summit (? beaks) not prominent, '^ left valve furnished with one
bifid and one rudimentary cardinal tooth; lateral teeth distinct."

I am at a loss to know why this shell should form a separate genus. The
characteristics given by Mr. Conrad could apply as well to about half a- dozen of

other sub^genera of Tellina,

Page 124 add—
4<2a, 4i2b. Tellina multistriata et scutiformis, Briart et Cornet, (Eoss.de

Bracquegnies, pp. 78 and 88, pi. viii, figs. 14-15 and 16-17, in Mem. Cour. Acad.,

Belg., vol. xxxiv) ; both belong to Linearia.

74a. Tellina [Aenona] papyria, Conrad, from cretaceous beds at Haddon-
field, New Jersey, (Am. Journ. Conch, VI, p. 74).
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Page 124, 5th line, from bottom, for T, fFer.J primula, read T, [Tellimdes]
primula ; for further reference see p. 126.

At the end of page 145 add—
6. Liocyma, Dall, 1870, (Proc. Post, Soc. Nat. Hist., xiii, p. 252,) has been

proposed for Tapes fluctuosa, Gould, (Moll. Massach., 2nd edit., p. 136). It is a
small, ovate, concentrically striated, compressed, nearly equivalve and rather thin
shell

; there are in each valve three cardinal teeth, the middle one cleft ; pallial

sinus small. I doubt that sufficient reason exists for separating generically the
shell from Fullastra, as restricted ; it does npt appear to differ from small, or young,
forms of this genus.

Fage 147, Qa. Mercenaria—
Perkins, in a paper on the MoUuscan fauna of New Haven, Part II, &c.,

(Proc. Post. Soc. Nat. Hist., Nov. 1869, p. 147,) proposes to substitute for Merce-
naria a new generic name, Crassivenus. I need not repeat what I have already

noticed in my introduction, that the recently proposed so-called ''rule" of the

Pritish Association, rejecting all generic names which have been taken from specific

designations, is in its application impracticable, and has no chance of being adopted

by naturalists. It must not take retrospective effect.

Ofi page 152 add—
Si. Artena, Conrad, 1870, (Am. Journ. Conch., VI, p. 76). Shell "triangu-

lar, thick ; surface with acute, concentric, prominent ribs ; hinge with three cardi-

nal teeth in the right valve, two of them diverging, distant, the anterior one under

the apex robust, direct, curved ; left valve with three diverging distant teeth ; lateral

tooth very small, pyramidal ; pallial sinus very small and angular." Type, Cythe-

rea staminea, Conrad, (Poss. tert. form., U. S., pi. 21, fig. 1). This appears to be

very close to some species of Dione and barely different from that sub-genus.

Conrad states that it differs from Cytiterea, f= MeretrixJ, Caryatis, and others by
the one thick anterior cardinal tooth of the right valve instead of two approximate

teeth, 'and by the two distant thick, nearly equal teeth of the opposite valve/ fee,

but in the above characteristic there are said to be ' three distant teeth,'

On page 156 note under—
13. JEriphyla, Gabb. I quoted as one of the best known species of this

genus Lucina lenticularis, Goldf. This species is noticed by Pos que t in his Liste

des foss. de mass. cret. du Limbourg, p. 16, (Extr. du Prod, d'une desc, geol. de la

Pelgique, par G. Dewalque, 1868,) as Dozyia lenticulariSy Posq., evidently with

the object of suggesting it as the type of a new genus.

14. Gemma, Desh. Stimpson had already called Venus Gemma, Totten,

which is the type species of the genus. Gemma Totteni, a name which I had

previously overlooked. Perkins (Proc. Poston Nat. Hist. Soc, November 1869,

p. 148,) suggests the new generic name TotteniaMa^ ".according to the Pritish

* The author might at least have so far conformed to the obvious rule of using the name Tottenia, unless he

has discovered that Mr. Totten was wrong in originally spelling his own name (see Tryon in Am. Journ, Conch., VI,

p. 177).
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Association Eules." I need not repeat that this name has no claim to be adopted^

for reasons abeady explained.

On page 158, note—
18. Thetironia. Regarding some additional characters of this genus, as

observed in an Indian species, subsequently discoyered, see further on (p. 485).

19. Aeora, Conrad, 1870, (Am. Journ. Conch., VI, p. 72). Shell roundly

ovate ; right valve with three diverging cardinal teeth, posterior one bifid ; cardinal

plate broad, deeply channelled anteriorly, with a compressed, lateral tooth in the

middle of the channel
; plate deeply channelled posteriorly. Left valve with three

diverging cardinal teeth, the anterior one V (?A-) -shaped, oblique; one distant

anterior lateral tooth with a channel above, parallel with the cardinal margin

;

nymphse crenulated on the upper margin, a distant, narrow, channel on the posterior

hinge-plate ; pallial sinus deep, reaching to a point in a line with the posterior

extremity of the posterior cardinal tooth ; rounded and somewhat ascending ; type,

Ae. cretacea, Con., loc. cit., pi. 3, fig. 8.

Conrad says that this genus is nearly related to Isodoma^ but I rather think

it should be placed between Cyclina and Thetironia. The type species in general

external characters of the shell also closely resembles some CyprimericB.

20. Scaldia. Two species, S. Lamhotheana and Kickxiana, are described

under this apparently new generic name by Ryckholt from carboniferous beds of

Belgium. The shells are equivalve, roundly ovate, moderately tumid, with con-

centric striae of growth : muscular scars two, anterior larger than the posterior

;

pallial line with an angular, somewhat ascending sinus, as in Dosinia ; hinge of

left valve with a single, tubercular, cardinal tooth below the umbo. (Vide

Ryckholt's Mel. paleont., 1852, p. 17, pi. x, figs. 24-28, in Mem. Cour. Acad.,

Belg., vol. xxiv).

On page 165 add—
109^. Venus Nystii, Briart et Cornet (Foss. de Bracquegnies, p. 76, pi. viii,

figs. 11-13, in Mem. Cour. Acad., Belg., vol. xxxiv,) is evidently an Uriphyla,

and very closely allied to E. lenticularis^ Goldf. The latter species is a little more

inflated, but specimens with more convex valves (vide pi. vi, fig. 13,) are also

often met with, and these hardly differ from the Bracquegnies form.

1096. Venus Lucina, Briart et Cornet, fihidem p. 77, pi. viii, figs. 22-23,)

is to all appearance a Cyprimeria,

109^. A species allied to Venus (? JBaroda) Royana, d' Orb., is noticed by
Giimbel from the lower beds of the Greensand at Neukelheim (Bavaria) (see

Giimbel's Ostbayer. Grenzgeb., 1868, p. 764).

On page 166 add—
189^. Aeora cretacea^ Conrad, from cretaceous beds at Haddonfleld, New

Jersey (see above).

On page 181 add to the synonyms of Uryphila lenticularis, (Goldf.)—
1868- Dozyia lenticularis^ Bosquet, Liste des foss. de mass. cret. du Limbourg, p. 16, extr. du Dewalques'

desc. geolog. de Belgique.
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On page 182 add description of the following Indian new species—

THETIRONIA, StoliczJca, 1870, (see p. 158).

Thetironia ignobilis, StoliczJca, PL L, Fig. 3.

Th. testa rotundate ovata, inflata, cEquilaterali, valvis tenuissimis, in superficie

concentrice striatis, et radiatim minute punctatis ; sinu palliali profunda, postice

angustatim fere usque ad apicem umbonis extenso ; valva dextra dentihus cardinalihus
duohus approximatis, et fossula laterali postica, remota, v. sinistra dentihus cardina-
libus trihus, suh-cequalibus et uno minimo postico, instructis.

Only two specimens of this interesting species were contained in the old

Madras collection. Impressions of the shell indicate that it must have been very
thin, concentrically marked with minute strige of growth and radiately punctated.

The pallial impression, or at least what is taken as such, is perfectly distinct ; the
posterior sinus reached almost to the end of the beak. The muscular scars are

ovate, marginal, placed rather high up towards the beaks. The left valve shows
impressions of three closely approximate cardinal teeth, the median is largest,

directly under the beak, and may have been bifid, the two others slightly prolonged
laterally; there is besides a distinct impression of a somewhat remote posterior

lateral pit, but no distinct anterior lateral pit or tooth is traceable. The right

valve indicates two very approximate cardinal teeth (or three fossets), and a very

minute posterior lateral tooth. The character of the shell, its ornamentation, and
partially also the position of the cardinal teeth, most markedly resembles that of

Fimhriella (see p. 24i6), and it will be interesting to see in what relation these two
genera, as now accepted, stand to each other.

Locality.—?QnAiQ)iQYTJ, The two specimens from which the above notes

were derived have been received from Madras. They are in a bluish grey siliceous

sandstone together with fragments of Antale Arcotinum, Eorbes, and some species

of Anisoceras,

Formation.'—'^ Valudayur group.

Family,—Glossid^.

On page 192 add—
16. Veleda, Conrad, 1870, (Am. Journ. Conch., VI, p. 74). Ovately

elongated, tumid, posteriorly ridged from the umbo, concentrically striated on the

surface, equivalved; ''left valve with a v (? A-) -shaped cardinal tooth under the

apex and three compressed teeth, posterior one elongated and parallel with the dorsal

margin, cardinal plate channelled, deeply so anteriorly." Type, V, lintea fCardium
linteum, Conrad, Journ. Acad. Nat. Sc, Phil., 2nd ser., vol. iv, p. 278, pi. 4i6,

fig. 17). The description of the hinge-teeth of the left valve appears to indicate

a relation of this genus to Cyprina, in which the median cardinal tooth is largest,

as in Cicatrea (see pi. x, fig. 2) ; but the statement is not clear whether by the

6 c
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posterior elongated tooth is meant a lateral tooth or not ; in any case it would

seem to replace it when it extends ^ parallel with the dorsal margin.' Until this

point has been cleared up, and the relation of the shell to Cyprina and Cicatrea

ascertained, it may be no advantage to replace Conrad's name by another one,

for the name Veleda had been used already in 1859 by Blackwall for a species

of spiders.

On page 193, under 12.— Cyprina angulata, Sow., note—
Briart and Cornet (Foss. de Bracquegnies, p. 68, pi. viii, figs. 26-28, in

Mem. Cour. Acad., Belg., vol. xxxiv), give a figure of the hinge of both valves of

a species which they say is identical with Sowerby's (7. angulata, of which they

compared a specimen from Blackdown, and the hinge of which is badly represented

by Sowerby in his Min. Conch., pi. 65. Briart and Cornet's figures show the

species to be a Venilicardia, noticed (p. 190) as a sub-genus of Veniella,

On page 194 add—
50a. Gyprina proccena, Giimbel, (Ostbayerisch. Grenzgeb., 1868, p. 765),

from the Greensand at Neukelheim (Bavaria). The tumid form of the shell closely

resembles that of an Isoarca^ hinge unknown.

505. Cyprina suh-rostrata, Giimbel, (Correspondenz Blatt des Zool. Mineral.

Ver. zu Begensburg, vol. xxii, 1868, p. 65), has been proposed for the speciss des-

cribed by Geinitz as C. rostrata in Verst. von Kieslingswalde, p. 13, pi. ii^ fig. 12).

Under No, 69, Isocardia modiolus, Nilss., note—
Uyckholt (Mel. paleont., Part 1st, 1852, p. 131,) considers this species to be a

LitJiodomus,

69a. Isocardia Sowerhyii, Briart and Cornet (Foss. de Bracquegnies, 1858,

p. 70, pi. vii, figs. 17-18). The general form of the shell resembles that of a

Meiocardia, but also that of Goniosoma and some species of Opis. As the hinge

is unknown, a correct generic determination cannot be attained.

On page 195 add—
129a. Venilia elevata, Con., (Am. Journ, Conch., VI, p. 74, pi. 3, fig. 7),

has a form resembling that of Meiocardia, but the hinge is unknown.

1296. C VeledaJ lintea, Con., is noticed as Gardium \Lcevicardium\ linteum,

on p. 215, sub-No. 146.

On page 199, under Cyprina [cicateea] coedialis, for Eig. 1, read Eigs. 1-2.

Family,—CanBiiBJE.

On page 208 add after the third line from top—
Griocardium, Conrad, 1870, (Am. Journ. Conch., VI, p. 75). ^^ Multiradiate

;

interstices spinose, ribs smooth; anterior lateral tooth long and prominent." This
sub-genus, Conrad says, presents a singular deviation from the character of recent

spinose species, in having long, slender spines in the interstices between the ribs^

while the ribs are smooth. Type, G. dumosum^ Conrad.
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I am not certain whether the same objections which I have recorded against
adopting Granocardmm should not be repeated in the present case. The fact is,

that numel-ous recent and fossil Trachycardia have the spines placed so low laterally
on the ribs that they almost appear to originate between the ribs, and have quite
the appearance of doing so when the furrows are not perfectly well exposed from
the rock in which the shells are found imbedded, I cannot easily imagine what
kind of a mantle-edge the animal must have possessed in order to produce sharp
radiating ribs and again in the interstices long spines.

Conrad says that Gabb's C. multiradiatum and C. Baulinianum also belong
to the same sub-genus. I do not think any necessity exists for separating them
from the sub-genus Fectunculus or Trachycardium. The latter species has been by
an oversight suggested to belong to Lcemcardium (on p. 213, sub-No. 51).

On page 213

—

Under No. 65. Cardium Ottonis (baud Ottoi). Glimbel, (Ostbayerisch.

Grenzgeb., 1868, p. 765,) gives a figure of, and some additional information about,
this species.

65(^. Cardium (Cerastoderma) Eggeri, Glimbel, (ibidem, p. 765, fig. 4,) from
Marterberg (Bavaria).

655. Cardium Friesenense, Gtimbel, (Abhandl. Munchner Akad., x, p. 569,)

from Priesen in Bohoemia. The species is said to be allied to C. semipapillatum,

Eeuss, which is either a Cerastoderma, or perhaps a Fapyridea.

66. C intermedium, Eeuss, is stated by Giimbel (loc. cit.) to be a young
form of C. produGtum,^ow., -with, which. ^\^o C. alternans, Ess., is identical. In
place of the above species add Lcemcardium Brohei, Briart et Cornet, (Foss. de

Bracquegnies, 1868, p. 67, pi. vii, figs. 1—3, in Mem, Cour. Acad., Belg., xxxiv).

Family,—Sipjpuritid^,

On page 240, after the MJi line from top, add-—
5. Syndonites, Pirona, differs from Sphcerulites, and allied genera, by the

absence of a cardinal fold, and by having the cardinal teeth grown together almost

in their entire length. The typical species is S. Stoppaniana, Pir., from cretaceous

beds of the Medea Hill in Priaul.

I am acquainted with this genus merely from a notice in the ' Sitzungsberichte'

of the Geol. Institute, Vienna, for 1870, p. 222. It is published by Pirona, with

many other new species of Sifpubitibje^ in the Mem. dell Inst. Veneto di scienze,

V, xiv, for 1869.

On page 241 add—
79-91.

—

Sphcerulites MenegUana, Visianica, Fasiniana, Guiscardiana, Medeen^

sis, Catulli and ponderosa ; Badiolites Zignoana, Gastaldiana, Taramelli, fascicularis

and Masalongiana, and Syndonites Stoppaniama, are described as new species by Prof.

Pirona in a paper entitled " Le Hippuritidi del coUe di Medea nel Priauli/' pub-

lished in Mem. dell Inst. Veneto di sc, V, xiv, for 1869.
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A new species of a Sippurite is also described by Pirona, vol. xi, fasc. iii^ of

the Atti della soc. ital. di sc. nat. I have not seen the publication itself.

Family^—Lucinidm.

On page 252 add-—
Via. Umcardium tumidum, Briar t et Cornet, (Eoss. de Bracquegnies, 1868,

p. 68, pi. vii, figs. 6-7, in Mem. Conr. Acad., Belg., yol. xxxiy).

Family,— Ujsgulinidm.

On page 261, at the end, add—
8. Tenea, Conrad, 1870, (Am. Journ. Conch., VI, p. 72), Shell roundly

ovate, thin, tumid; left valve under the apex with a A -shaped tooth, the anterior

lobe of which is continued along the anterior margin of the shell, separated by a

deep groove from it ; in the right valve are two cardinal teeth united above, the

anterior is falcate, with a pit on each side, the posterior curved and directed

obliquely backwards ; type, T, parilis (Mysia parilisj, Conrad, noticed under the

latter name on p. 262, under No. 4.

Family,—Astartibje,

On page 287 add—
127<^. Astarte ? staminea, Conrad, (Am. Journ. Conch., VI, p. 73,) from

E/ipley county, Mississippi.

143(^. Cardita corrugata, Ess., (tenuicosta apud Reuss, Boehmische Kreidef.,

p. 4). Giimbel (Abhandl. Akad., Miinchen, x, p. 568,) considers the Bohemian
species as distinct from- the English, and retains for it the name originally

given to it by Beuss.

159<^. Cardita KonincU, Briart et Cornet, (Eoss. de Bracquegnies, 1868,

p. 70, pi. vii, figs. 8-9, in Mem. Cour. Acad., Belg., vol. xxxiv).

1595. Cardita spinosa, B. and C. {ibidem^, 71, pi. vii, figs. 12, 13, and 16).

Family,— Crassatbllidm,

On page 294, last line in the foot note, for No. 109, read 112.

On page 295—No. 65, Crassatella Eatisbonensis, Giimbel, (Corresp.-Blatt d
Zool. Min. Vereins zu Eegensburg, xxii, 1868, p. 66, pi. 1, fig. 4,) is based upon
imperfect casts from the cretaceous beds near Eegensburg.

Family,—Nuculidje,

Page 327, No. 66. Giimbel (in Neues Jahrbuch f. Mineralog. for 1865
p. 148,) says that the original of N, maxima does not admit even'^of a generic
determination. The name, as likewise that which follows, should be altogether
omitted.
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Family,—Arcib^e,

On page 343

—

No. 133. Giimbel considers the species from the Bohemian Plgener, identified

by Eeuss with CucullcBa glabra, Park., as closely allied, if not identical, with
Trigonoarca Matheroniana, d'Orb., (see Abhandl. Acad. Munich, x, p. 566).

Page 344, Nos. 156 and 161. Giimbel (loc. cit., p. 566,) speaks of the pro-

bable identity of Barhatia Oeinitzi with radiata, (Miinst.), C=^ Area subradiata,

d'Orb.j non Area radiata, Sow., which is probably a ScapharcaJ.

Fage 345 add—
220(^. Area hereyniea, Giimbel, (Ostbayer. Grenzgeb., 1868, p. 766), is based

upon a cast of a large species allied in form to Trigonoarea Ligeriensis, d'Orb.

Family,—Aviculid^,

On page 399

—

Nos. 47—49. The original specimens of these supposed three new species of

Avieula all belong, according to Giimbel, (Neues Jahrb. f. Min., 1865, p. 147,) to a

species of an eocene Ostrea, previously noticed by that author as allied to 0. in-

scripta, d'Arch., and for which he proposes the name O. diversalata.

On page 401

—

Nos. 173—174. These two supposed new species are, according to Giimbel,

referable to Inoceramus coneentricus (Neues Jahrbuch fiir Min., 1865, p. 147).

On page 402

—

246. Vulsella trigona, Schafhaeutl, is identical with V, internostriata, Giim-

bel, (Bayer. Alpengeb., 1861, p. 661, and Neues Jahrb. f. Min., 1865, p. 147), an

eocene species. The same author also notices that the type ofMiinster's V, faU
cata is from the Kressenberg, apparently an eocene species. Both these species

must be, therefore, eliminated from the list of cretaceous fossils.

6d



490 CRETACEOUS PELECYPODA

Classified list oe the Pelecypoda known erom the Ceetaceous Eocks
OE Southeen India.

Abbreviations of groups or formations

—

Arr.=z:Arrialoorj Trich.=Tricliinopol7; Oot.=Ootatoor; Val.=Valudayur ; Ver.=Verda-
chellum.

Abbreviations of names of localities

—

Alund.=Alundanapooram; And.=Andoor; Anap.^Anapaudj; Arr.=Arrialoor; Chock.

=

Cboekanadapooram ; Comar.=Comarapolliam; Coon.=Coonum ; Cooll.=Coollpaudy

;

Cooth.=Cootlioor j Cum.=Cumalipooram ; Garud.=:Garudamungalum; Kar.=Kara-
paudy; Kaud.=Kandoor; Kaur.==Kauray; Kol.=Koloture; Kolak.=Kolakonuttom;

Kul.^Kullayj Kull.=Knllygoody; Kun.=:Kunnanore; Kurr.=Kurribiem; Maitli.=

Maithal ; Mongl.=Monglepaudy ; Mor.==Moraviatoor ; Mull.=Mulloor ; Ninn.=
Ninnyoor ; Od.=Odium ; 01ap.=01apaudy ; Oot.=Ootatoor ; Ootac.=0otacood

;

Ootac.=Ootacoil; Par.=Parally; Parch.=Parchairry; Pen.=Penangoor ; Pond.=
Pondicherry; Pood.=Poodoor ; Poodp.=Poodoopolliam; Purav.=Puravoy ; Serag.=

Seraganoor ; Serd.=Serdamungalum ; Shill.=Shillagoody ; Shut.= Shutanure
;

Shutg.=Sbutamungalum; Strip.==Stripermatur; Yait.==YaitagQody j Yer.==Yera-^

ghoor j Yyl.=Yylapaudy.

JV. B.-—Genera and species are numbered consecutively ; the former in Roman, the latter in Arabic numbers.

Befeeences. Indian. FOBEtGN.
Famii-ies, Genera,

Species, &c.No.

Page. Plate & Fig. Localities. Groups. Localities. Groups.

Remarks.

PHOLADACEA, 9

TSOLABIDM. 9

TMniEDINlNM. 11

I Teeedo 13

1 „ 'pariita, StoL ... 15 I, 1 Oot„ Mor. Oot,

2 „ crassula, StoL .. 16 I, 2 Oct. ... Oot.

3 „ torulosa,^io\.... 16 I, 3 Mor. ... Oot.

4 a [ TIperotes ? ]

glomerans, Stol.

TKOLADmrn.

17

17

I, 4-5 Comar. ... Arr.

11 Tuenus 19

5 „ lapidarius, Stol. 23 I, 6 Odium ... Oot.

III Maetesia 20

6 „ tundens, Stol. 24 II, 5-6 Mor. Oot.

IV Paeapholas ... 20

7 „ mersa, Stol.

GASTBOCS^NID^,

ASTROCR^NINM,

24

25

26

II, 7 Mor. . .

.

Qqt.
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Tamtlies, Genera,
Species, &c.

Eefeeences. Indian. FOEEIGN.

No.

Page.

27

Plate & Fig. Localities. Groups. Localities. Groups.

Eemarks.

CLAVAGELLINm.

BBJECHITIN^. 28

V ROCELLAEIA ... 26

8 „ guttula, Stol. 30 I, 7 Od., Mor. Oot.

9 Bocellaria, sp. ind. 31 I, 8 Ninn. ... Arr.

VI Gasteoch^na 26

10 „ aspergil-

loides, Forb.
31 I, 11, Pond. ... Arr.

VII Clavagella ... 27

11
J, semisulrata,

Forbes.

MYAOEA.

MYID^.

COBBULIN^,

31

32

33

34

39

I, 9-10 Pond. ... Val.

VIII COEBULA 85
'

12 „ striatuloides,

Forbes.
43 XVI, 13-14 Kol. ... Tricb.

13 „ parsura, Stol. 44 I, 23-24, &
XVI, 3-4.

Gariid. ... Tricb,

14 „ minima, d ' r b. 44 I, 19-22, &
XVI, 7-12.

Odium ... Oot.

15 „ cancellifera,

Stol.

45 I, 17, &
XVI, 2.

Garud. ... Tricli.

16 „ eoculans, Stol. 45 I, 16 & 18,

XVI, 1 & 5.

Arr. ... Arr.

IX Ne^ea 37

17 „ mutua, Stol. ... 46 Ill, 6, &
XVI, 6.

Parcb. ... Tricbi.

18 „ detecta, ^iol, ... 46 Ill, 7, &
XVI, 15.

Odium ... Oot.

X POEOMYA 38

19 „ glohulosa, Forb. 47 Ill, 8, &
XVI, 16.

Comar. ... Arr.

20 „ lata, Forbes ... 47 II, 8-9, &
XVI, 17.

Garud.,

Pond.
Tricb &
.PVal.

21 „ superha, ^io\. ... 48 Ill, 2-4 Garud.,

Kol.

Tricli,

MACTBID^. 49

LVTBABimM. 50

MACTBINM. 53
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Eeeeeences. IlfDIAN. FOBEIGN.

Families, Genera,
Species, &c.No.

Page. Plate & Fig. Localities. Groups. Localities. Groups.

Eemahks.

XI Mactea 54

22 „ ( Schizodesma )

tripartita, Eorb.

ANATINIB^.

FANDOEIN^.

THBACIIN^.

ANATININJE.

57

58

60

62

65

V, 8-11 Alund.,

Serd.

Trich.

XII CORIMTA 63

23 „ Oldhamiana,
Stol.

76 II, 14-16 Alund.,

Kun.
Trich.

24 „ pertusa, Stol. 77 II, 12-13,

& XVI, 18.

Pond. ... Val.

XIII Ceeomya 66

25 „ suhsinuata,

Forb.
78 IV, 4 Pond. ... Val.

XIV Anatina 68

26 „ (Cercomya) ar-

cuata, Forb.
78 III, 1 Pond. ... Val.

XV Pholadomya 70

27

28

„ caudata,
Kom.

„ connectans,

Forbes.

79

80

II, 10-11,

& XVI, 19.

XVI, 29

Parch.,

Serd.

Pond. ...

Trich. ...

Val.

Germany,
Russia,

Sweden,
France.

Upper &
middle
cretaceous.

D'Orb.'s
Card. Sub-
dinense is a

very closely

allied species.

29 „ radiatula,

Stol.
80 III, 5 Garud.,

Serd.,

Alund.

Trich.

30 „ pedisulcata,

Stol.

SAXICAVIDJEJ.

81

81

IV, 1, and
XVI, 26.

Garud.,

Anap.
Trich.

XVI Saxicava 84

31 „ teneUa,Bto\.... 88 XVI, 20-24 N. of Od. Oot.

XVII Panop^a 85

32 „ orientaUs,¥ orh.

GLAUCONOMYIDJE.

SOLENIDM.

89

89

92

II, 1-4 Anap.,Kol.,

Serd.,

Alund.,
Arr.

Trich. &
Arr.

XVIII SiLIQUA 95

33 „ limata, Stol. ... 101 I, 12-13 S. E. of

Parch,,

Garud.

Trich.
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No.

XIX

34

35

XX

36

XXI

37

38

39

40

41

42

43

44

45

46

47

XXII

Families, Geneba,
SpecieSj &c.

Phaeella

delicatula,

Stol.

Tagelus

„ Alhertinus,

d'Orb.

TELLINACEA.

PAPHIIDM.

SCEOBICULA-
BIIBM.

CTJMINGIINm,

TJEZLIJyiDJE.

GABINIE.

TELLININuE.

CAPSINm.

Tellina

„ \Tellinella\ pe-

trosa, Stol.

„ [Tellinella] arco-

tensis, Stol.

„ [? JPeroncBoderma]

scitulina, Stol.

J, [Tellinides'] pri-

mula, Stol.

„ \_Arcopagia\

mendosa, Stol.

„ \_Arcop)agia] dis-

cites, Stol.

„ [Tellinides'] ad-
;pressa, Stol.

„ \_PalcBomcera'] in-

conspicua, Sow.

ulus'] unda-
ta, Stol.

„ \_Linearia'] semi-

SGulpta, Stol.

„ \Ijinearia'\ sculf-

tilis, Stol.

I>ONACIDM.

DONAX

EEFEEEIfCES.

Page. Plate & Fig.

101

101

98

102

103

104

106

107

108

112

113

115

120

116

125

125

126

126

127

128

128

129

130

130

131

131

133

I, 14

I, 15

IV, 3

XYI, 27-28

V,2

IV, 10-13,

& XVI, 30.

V, 1

IV, 9

IV, 15

IV, 14

IV,. 6-8.

V, 3

V, 5

V, %-1

Indiait.

Localities.

S. E. of

Parch.

Pond. .

Comar. ...

Garud.

Ninn.

Comar.

Comar.

Od.

Mor.

Mor.

Alund. &
Serd.

Comar. ...

Serd. ..,

Comar- ,.,

Groups.

Trich.

Val.

Arr.

Tricli.

Arr.

Arr.

Arr.

Oot.

Got.

Oot.

Tricli.

Arr.

Tricli.

Arr.

FOEEIGN.

Localities,

Eemarks.

Groups.

6 JE
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Families, Genera,
Species, &c.

Eeeeeences. Indian. FOEEIGN.

No.

Page. Plate & Fig. Localities. Groups. Localities. Groups.

Eemaeks.

48 DoNAx, sp. ind.

VENERACEA.

TETJRICOLIBM.

TAJPBSIN^.

VENEBIN^.

SUNETTIN^.

i3e

13€

13^

141

143

146

153

V, 4

}

S. E.
Parch.

Trich.

XXIII Baeoda 145

49 „ \_Icanotid] Pon-
dicherriensis, Eorb.

167 IV, 5, &
XVII, 4.

Mor, Got.

50 „ \_Ieanotia] eli-

cita, Stol.

168 IV, 16 N. of Kar. Arr.

XXIV Cytheeea ,.. 149

51 „ \_Dosiniopsis'\

plana, Sow.
169 VII, 1-4 N.of

Alund. &
N. of

Kun.

Trich. ... England,
Germany,
France.

Upper
Greens.

D'Orbigny's
suhplana is

placed by
Coq uand
in his Dor-

62 „ Garudana,
Stol.

170 VI, 17-19 Oomar. ... Arr.
aonien.

53 „ Arcotensis,

Eorb.

171 XVI, 34 Trich.

54 5, crassula, Stol 171 VII, 10-17 N. Kun.,
N. E.

Kar.

Arr.

55 [ ? Callista']

solitaria, Stol,

172 V, 20 S. of

Garud.
Trich.

56 „ [Callista']

sculpturata,

Stol.

173 VII, 7-9 Kun. ... Arr,

57 „ [ Callista']fahur
Una, Stol.

174 XVI, 31-33 Garud. &
E.ofOd.

Trich. &
Got.

58 „ \_Callista] laci-

niata, Stol.

174 VII, ^.Q Ninn. . .

.

Arr.

59 ICallista] dis-

coidalis, Stol.

175 VII, 30-31 Ninn. ... Arr.

60 „ \_Callista] ml-
nuiula, Stol.

175 VII, 18-20 Comar. ... Arr.

61 „ \_Callista] va?

grans, Stol.

176 VII, 21-23 Comar.,
N. E. of
Kar., &
Garud.

Arr. &
Trich.

62 „ \_Caryatis] tur^

gidula, Stol.

177 VII, 24-27 Od. Got.

63 „ [ Caryatis]

Telugensis, Stol.

177 VII, 28-29 Comar. &
Garud.

Arr. &
Trich,



OP SOUTHERN INDIA, 495

Families, Geneea,

Eefeeences. IndJAM-. FoEBiair.

No. Eemaeks.
Kf£XU\JXJtXiSy \M\J9

Page. Plate & Fig. Localities. Groups. Localities. Groups.

64

XXV

Cytheeea \_Caryatis'\ in-

tercisa, Stol.

Cypeimeeia ...

178

157

VIII, 1-2 N. W.
Kun. &
N. Alund.

Trich.

65 J, analoga,
Forbes.

178 V, 21-23 E. & S. E.
Anap., N.
Alund.,

S.E.Arr.

Trich. &
Arr.

66 „ OldTiamiana,
Stol.

179 V, 24-25,

& VI, 1-5.

Anap., N.
Alund., &
Garud.

Trich.

%1 „ o5e5(i, d'Orb. 180 VII, 1-2 Ninn. , .

.

Arr.

XXVI Eeiphyla 156

68 „ lenticularis,

Goldf.
181 VI, 7-13 E. Anap.,

N". Serd.,

& near
Olap.

Trich. ... Germany Upper cre-

taceous

beds.

Syn: Lucina
lenticulariSf

Goldf.

69 „ Forhesiana,
Stol.

181 VI, 14-16 Ninn. ... Arr.

70 „ diversa, Stol. 182 VI, 6 S. E. Vyl. Arr.

XXVII Thetieonia ... 158

71
J,

ignohilis, Stol.

GLOSSID^.

485

183

L, 3 Pond. ... PValud.

XXVIII Teapezium ... 186

72 „ sp, ind. 196 XIII, 4 N.Serd.... Trich.

XXIX Veniella 189

73 „ [ Venilicardia]

ohtruncata, Stol.
L96 VIII, 4-7 Kol., Serd.,

Alund.,

Trich. &
Arr.

XXX Cypeina 191

Comar.,
Arr., Vyl.,

Olap.

74 „ ForhesiaTia, Stol. 197 IX, 2-8 Alund.,

Serd.,

E. Anap,,

Kol.

Trich.

75 „ cristata, Stol. ... 198 IX, 1 Arr. ... Arr.

76 „ \_Cicatrea] cordi-

alls, Stol.

CYBENIDJE.

CABBIIBM.

CA-RDimm.

LYMNOCABDIIN^'

199

200

204

207

211

X, 1-2 Serd. &
Kol.

Trich.

XXXI Caedium 207

77 „ \_Trachycardium'\

incom^ptum, Sow.
21^ XI, 3-7 Anap., neai

Garud.,

Serd.

Trich.
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Families, Geneba,
Species, &c.

Eefeeences. iNDIAISr. Foreign,

No,
Page Plate & Fig. Localities. Groups. Localities. Groups.

Remaeks.

78 Caed. \TTachycardium\
exulans, Stol.

21() XI, 11-13 S. E. Arr.

and Olap.

Arr.

79

80

„ \Ttachycardmm\
;productum, Sow.

„ \_Acantliocardium']

pullattim, Stol.

315

216

' XI, 15-16

\ XI, 8-10

Kol. ...

Vyl. and
Anap.

Oot. ...

Trich,

Germany,
Belgium,
France,

Gosau.

Senon. &
Turon.

81 „ [ Cerastoderm a]
pilatum, Stol.

216\ XIII, ^-7 Mnn. . .

.

Arr.

82 „ [ ? Pectunculus]
scrohiculatum, Stol.

21£) XI, 14 Garud. ... Tricb.

XXXII Peotocaedium 20£1

83 „ hillanum, Sow. 21C XII, 8-10,

XIII, 1-3.

Garud.,

Serd.,

Alund.,

Anap.

Tricb. ... England,
France,

Germany
Gosau.

Cenom.,
Turon., _
Senonien.

? Texas (teste

Rcemer).

84 „ delicatulum,

Stol.

22C XIII, 8 Sbutg. ... Arr.

85 „ Fondicheriense,

d'Orb.
220 XII, 4-7 Anap.,

Alund.
Tricb.

86 „ altuirif Sow. 221 XII,1&3 Mongl.,
Od., Oot.

Oot.

87 „ hisectum, Forb. 221 XII, 2 Mongl.,
Oot.

Oot.

XXXIII Feagum 210

88 „ jpTCBcurrens,

Stol.

CHAMACEA.

YBBTICOnDIIBM.

TMIBACNIBM,

CKAMmM.

222

223

224

226

227

XI, 1-2 N. Od. &
W. Anap.

Oot.

-

XXXIV Chama 230 -

89 „ dejplanata, Stol. 235 XXII, 5 Anap. , .

.

Tricb.

XXXV Capeotina 231

90 „ [conf. cenotnanen-

sisl d'Orb.

CHAMOSTREIB^.

HIFPUBITID^.

235

235

236

XXII, 2 Kaud. ... Arr.

XXXVI Eadiolites 237

91 „ mutaUlis, Stol. 241 XXI, 1-3,

XXII, 3.

Comar. ... Arr.

XXX Vll Sph^eulites 238

92 „ indica, Stol. 242 XXI, 4,

XXII, 4.

Od. ... Oot.
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Families, Geneea,
Species, &c.

Eepebences. Indiak. FOEEIGir.

No.

Pa^e. Plate & Fig. Localities. Groups. Localities. Groups.

Remarks.

LUCINACEA. 243

LUCINID^, 244

CORBIN^. 246

LUCININJE. 249

XXXVIII MUTIELLA 247

93
5, exigua, Stol. 253 XIII, 5 Olap. ... Arr.

XXXIX SPHiEEIOLA ... 247

94 ? SphcBriola, sp. ind. . .

.

254 ... Strip. ... Arr.

XL COEBIS 248

95 „ typica, Stol. ... 254 XIII, 11-12 Ninn. . .

.

Arr.

96 „ ohlonga, ^io\. ,,. 255 XIII, 10 Ninn. ... Arr.

XLI LUCINA 249

97 „ \_CodaMa'], per-
crassa, Stol.

255 XIV, 1-2 Ninn. . .

.

Arr.

98"
„ fallax, Forbes 256 XIII, 13,

15-17, &
XIV, 3-5,

7-8.

Mor.,

Ninn.
Oot., Arr.

99 „ undata, Stol.... 257 XIII, 14 S. E. Arr. Arr.

100
J5

\_Cyclas] tcenio-

lata, Stol.

257 XIII, 9 Ninn. ... Arr.

101 „ [_Myrt€a'] Areo-
tina, Stol.

258 XV, 1-5 Par., And.,

Olap.

Oot.,Tricli.,

Arr.

102 „ \_Myrtea'] denti-

gera, Stol.

UNGULINID^,

258

259

XV, 6-8 Olap.,

W. Arr.

Arr.

XLII HiPPAGUS 260

103 „ JEmilianus, Stol,

EEYCINID^,

GALEOMMIDM.

SOLEMYID^.

ASTABTID^.

ASTABTJNJS.

CAEDITIN^'

262

263

267

268

272

274

280

XIV, 6 Strip. ... Arr.

XLIII Opis 276

104 „ repleta, Stol. 288 X, 9-10 W. Od. ... Oot.

XLIV Opisoma 276

105 „ Geinitziana, Biol 288 X, 11 Near Mor. Oot.

6 I'
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Reeekences. Indian. FOEEIGK.

Families, Gem-eea,

Species, &c.No,

Page. Plate & Fig. Localities. Groups. Localities. Groups.

Remarks,

XLV Geoteiania ... 278

106 „ jucfosa,'FoYh. 289 X, 12-14 Near Od, Got.

XLVI GOULDIA 279

107 „ planissima, F o r b. 289 X, 3 Mongl. ... Got.

108 „ trigonioides, Stol. 290 X, 4-8 E. Anap. Tricb.

XLVII Caedita 283

109 „ Jaquinoti,di'Oic\).

CRASSATJELLIDJE,

290

291

X, 15-21 Ninn. . .

.

Arr.

XLYIII Ceassatella ... 293

110

111

„ macrodonta, Sow.

„ Zitteliana, ^io\.

UNIONACEA.

UNIONID^.

UNIONIN^.

MYCETOPIN^.

MUTJELID^.

JETHEBIID^.

ARCACEA.

TBIGONIID^.

295

296

297

297

299

303

305

306

307

308

V, 12-14

Y, 15-19

Near Arr.

Ninn. ...

Arr. ...

Arr.

Gosau,

France.

Upper cre-

taceous.

•

XLIX Teigonia 310

112 „ scahra, Lam. 314 XY, 24-26,

XYI, 35-40.

Anap.,Kol-,

Serd.,

Coon.,

Shut.,

N. Kar.

Tricb.,

Arr.

Germany,
France,

Gosau.

Upper cre-

taceous.

113 „ tuherculifera,

Stol.

315 XY, 10-12 Coon. . .

.

Tricb.

114 „ indica, Stol. 315 XY, 14-15 S. E. Arr. Arr.

115 „ orientalis,

Forb.
316 XY, 16-17 Comar. &

near Pond.
Arr.

116 „ semiculta,

Forb.
317 XY, 19, 22,

23, 27.

Anap., N.
E. Maithal.

Tricb.

117 „ minuta, Stol. 317 XY, 18, 20,

21.

Near Arr. Arr.

118 „ crenifera,

Stol.

NUQTJLANIBM,

NUCULANIN^.

MALLETINJS,

318

318

319

321

XY, 13 Olap. ... Arr.
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Families, Getteea,

Species,,&c.

References, iH-DIAir. FOEEIGN-.

No.

Page. Plate & Fig. Localities, Groups. Localities. Groups.

Remaeks.

L NucrLANA ... 320

119 „ socialis, Stol. 323 XVII, 13 Mor. ... Oot. .

120 „ sp. ind. 323 XVII, 14 N. Od. ... Oot.

LI YOLDIA 320

121 „ striatula, Forb. 323 IV, 2, &
XVII, 6.

N. Kar.,

Pond.
Arr.

122 „ ohtusata, Stol. 324 XVII, 7-10 Kar., Strip. Arr.

123 „ scajpJiuloidea,

Stol.

NUCULIDjE.

NUCULIN^.

SAEEPTINJE.

324

325

325

325

XVII,
11-12.

Comar. ... Arr.

LII NUCULA 325

124 „ Tamulica, Stol. 328 XVII,
15-16.

Kar,,

Comar.,

Olap.

Arr.

125 „ indefinita, Forb. 328 XVII,
17-19.

Pond.,

Ninn.
Arr.

126 „ sp. ind. 329 XVII, 20 Od. ... Oot.

127 „ crassicula,

Stol.

329 XVII, 23 Kar. Arr.

128 „ hidorsata, Stol.

AXINJEm^.

ABCIN^.

329

330

333

335

XVII, 22,

24-27.
Mor. ... Oot.

LIII NUCINELLA ... ^. 334

129 qlahrata,
" ^ Stol.

347 XVII, 21,

& XLIX,
7-8.

Mor. Oot.

LIV AXINEA 334

130 „ suh^lanata, Stol. 347 XVII,
25-30, &

XLIX, 10.

Sbill.,

Olap.

Arr.

131 „ levicula, ^io\. ,,, 348 XLIX, 5-6 Arr.,

Pond.
Arr.

132 „ lattiuscula, Stol. 348 XLIX, 9 Ootacoil,

Ninn.
Arr.

133 „ subauriculata,
Forb.

349 XVII,
31-32.

Kun. ... Arr.

134 ,, cardioides,

d'Orb.
349 XVII, 33,

L, 8.

Pond.,

Oot., Od„
S. E. Serd.

Oot. Tricli.



500 CUETACEOUS PELECYPODA

Families, Geneea,

Species, «&c.

Eeeekekces. Indian. FOEEIGN.

No.

Page. Plate & Fig. Localities. Groups. Localitie Groups.

Eemaeks.

LV ISOAECA 338

135 „ gihha,8iol. ... 349 YIII, 3, &
XYII, 36.

E. Par., &
N. Od.

Oot.

LVI CUCULL^A ... 337

136 (?) „ cequatay Stol. 350 XYII, 34 Ninn. . .

.

Arr.

LYII Maceodon ... 336

ia7 „ [ ? Grammato-
doii] japeti-

cum, Forbes.

350 XYIII,
6-11.

Kar., Arr.,

Comar.,
Ootc.

Arr.

138 „ [ ? Grammato-
doTi] dispa-

rile, d'Orb.

351 XX, ^-1 NearAlund. Tricb.

LVIII Teigonoaeca 337

139 „ Telugensis,

Stol.
852 XIX, 1 N. Alund. Tricb.

140 „ abrupta,
Forbes.

352 XIX, 4-5 Near Serd. Trich.

141 „ Trichinopo-

litensis,

Forbes.

353 XYIII, 12

&14,
XIX, 2-3,

XX,
2, 8-10.

Anap.,
Garud.,

Serd.,

Alund.

Tricb.

142 „ Gamana,
Forbes.

354 XX, 4-5,

&L, 7.

Poodoor.,

Od.,

Mongl.

Oot. ... •• • . .

.

Allied to T.

crassitesta,

Zitt., from
tbe Gosau.

143 „ Braliminica,

Forbes.
354 XYIII, 13,

&XX, 1

&3.

Kar., Arr.,

Mull.,

Comar.

Arr. ... ... ..

.

Closely allied

to T. Ma-
theroniana,

d'Orb.

144 „ Galdrina,
d'Orb.

355 XYIII, 2-5 E. Serd.,

near Strip.

Arr. •

LIX Anomalocaedia 339

145 „ \_ScapJiarca']

iPonticeriana,

d'Orb.

355 XYII, 39,

XVIII, 1.

N.E.Serd.,
near Sbill.

Arr.

146 „ \_Scap'harca']

Clellandi,

Forbes.

356 XYII, 35 Pond. ... .P Yal.

LX Baebatia 340

147 „ decora, Stol. 356 XYII, 38 Ninn. ... Arr.

148 „ diatreta, Stol. 357 L, 9 S. E. Yer. Tricb.

LXI Aeca 341

149 „ filistriata, Stol. 357 XYII, 37,

L, 6.

N.Od. ... Oot.
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Eeeeeem-ces. Indiam-. FOBEIGK.

Families, Geneea,
Species, &c.No.

Page. Plate & Figs. Localities. Groups. Localities. Groups.

Remakes.

MYTILACEA. 358

PBASINID^. 359

LXII Myoconcha ... 360

150 „ suh-ovata,

Stol.

MYTILID^.

DBEISSi;NINm.

cb:eni:llin^.

mytilin2e.

362

363

365

367

369

XXIII, 1 Kol. ... Tricb.

'

LXIII LiTHODOMUS ... 369

151 I? Botula']

tumidtda,

Stol.

375 XXIII, 16,

&
XXXVIII,

13.

S. E. Arr. Arr.

152 „ curta, Stol. 376 XXIII, 17 Od. ... Oot.

153 „ subcylindrica^

Stol.

376 XXIII,
18-19.

Od. ... Oot.

LXIV MODIOLA 370

154 „ typica, Forb, ... 377 XXIII,
12-15.

Anap., Kol.,

Alund.,

Serd.

Trich. ... Gosau. ... Turon.

155 „ nitens, Forb. ... 378 XXXVIII,
6.

Olap. ... Arr.

156 „ polygona,
d'Orb.

378 XXIII,
10-11.

Pond. ... Val.

157 „ Jiagellifera,

Forb.
379 XXIV, 1-2 Pond. ... Val.

(?Arr.)
Gosau &
Transyl-

vania &
Belg.

Turon. &
Senon.

158 „ \Brachydontes\
radiatula, Stol.

379 XXIII, 4,

6, 7.

Comar. ... Arr.

159 „ annectans, Stol. 380 XXIII,
8-9.

Vyl. ... Arr.

LXV Mytiltjs 371

160 „ Arrialoorensis,

Stol.

PINNID^.

381

381

XXIII, 2,

3, 5.

Comar. ... Arr.

LXVI Pinna 382

161 „ complanata, Stol. 384 XXIV, 3-4 Kol.,

Anap.,

Alund.

Tricb.

162 „ am^a, Forb. ... 384 XXIV, 5,

XXV, 1,

XXVI, 5.

Anap.,

Serd.,

Kol.

Tricb. ... ... ... Closely allied

to -P. decus-

sata, Goldf.

6 a
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Families, Geneba,

Species, &c.

Eefeeences. Indian. FoEEicur.

No.

Page. Plate & Figs. Localities. Groups. Localities. Groups.

Eemabks.

163 Pinna laticostata, Stol. 385 XXV, 2-3,

XXVI, 4.

Comar.,

Got.

Arr., Got.

164 „ intumescens, Stol. 385 XXVI, 2-3 Gd. Got.

165 „ consohrinay d'Grb.

AVICULID^.

AVICULINJE.

MELININJE^

VULSJELLIN^.

385

386

387

392

396

L, 4 Pond. ... Val. (?)

liXVII PSEUDOMONOTIS 389

166 5, \_Oxytoma\ semi-

glohosay Stol,
402 XXVI, 1 Kar. Arr.

167 „ \_Oxytoma\ fal-
laciosa, Stol.

403 XXXIII, 1,

XXXVIII,
9-10.

Rajah-
Choultry
in Strip,

district.

Arr.

168 „ (? ) imps, Stol. 403 XXXVIII,
7-8.

Rajah-
Choultry.

Arr.

JiXVIII AUCELLA 390

169 „ parva, Stol. 404 XXXIII,
2-3.

Gd. ... Got.

LXIX AVICULA 391

170 „ \^Meleagrina]

nitida, Forb.
404 XXIV,

6-8,

XXXVIII,
11-12.

Pond.,
Comar.,

Ver.

Arr.

LXX Inoceb^-MUS ... 393

171 „ Crijpsianus,

Mant.
405 XXVll,

1-3, &
XXVIII, 2.

Glap., Arr.,

Mait.,N.
W.Pood.,
N. E. &
S. Kar.

Arr. ... England,
France,

Germany,
Gosau,
Bohemia,
&c., ?U.
S.,A.

Upper ere-]

taceous.

172 „ muUiplicatus,

Stol.

406 XXVIII, 1 Kol., W.
Garud.,

W. Kar.,

Alund.

Trich.

173 „ diversus, Stol. 407 XKV1I,6 Anap. ... Trich.

174 „ Geinitzianus,

Stol.

407 XXVII,
4-5.

S.W.Coon,,
Purav.,

Got.,

Kal.,

Anap.,
Kolap.,

Garud.

Got. &
Trich.

.P Saxony. Plsener.

•
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Eeeeeences. Indian. Foreign-.

Families, Geneea,
Species, &c.No.

Page. Plate & Figs. Localities. Groups. Localities. Groups.

Eemarks.

175 Inoceeamus lahiatus,

Schlot.
408 XXIX, 1 N.E.Kaur.,

Od.,

Purav.,

Mor.,
Oot.,

Mongl.

Oot. ... England,
Germany,
France,

Bohemia,
U. S. A.,

Texas.

Middle cre-

taceous.

176 „ simplex, Stol. 408 XXVIII,
3-4.

S.W.
Mull.,

Arr.,

Olap.

Arr.

LXXI Geevillea ... 392

177 „ solenoides, Def. 409 L,5 Pond. ... Val. (.P)

LXXII Melina 395

178 „ valida, ^io\, ...

OSTREACEA.

BADULIB^.

409

410

411

XXII, 1 Kar., near

Pood.
Arr.

LXXIII Eadula 412

179 5, \_Flagiostoma]

nudata, Stol.

417 XXIX, 2 Olap., Kar. Arr.

180 „ \_Plagiostoma]

Ootatoorensis,

Stol

417 XXIX, 3 Oot. ... Oot.

181 „ \_Flagiostoma]

interpunctu-

ata, Stol.

417 XL, 5 N. E. Oot. Oot.

182 „ insignis, Stol. 418 XXX, 9 Near Mor. Oot.
*

183 „ isp. indt. 418 ... N. Kun. Arr.

184 „ sp. indt. 418 XL, 4 W. Pen. Oot.

185 „ interpUcosa,

Stol.

418 XXX,
10-11.

Ninn. ... Arr.

186 „ sp. ind. 419 XXXVI, 6 S. E. Arr. Arr.

187 „ scahricula,

Stol.

419 XXX, 8 Comar. ... Arr. ... '•• ... Closely allied

to It. granu-
lata, Nilss.

188 „ [Limatula'] per-

similis, Stol.

420 XXIX, 4-5 Near Foot.,

N. Od.,

KuUay.

Oot. ... ... ... Closely allied

to U. semisuU
cata, Nilss.

189 j^
\_Ctenoides']

tpcta, ,Goldf.

420 XXX, 12 N. Pood. Arr. ... France,

Germany,
Bohemia,
&c.

Upper cre-

taceous.

190 „ \Ctenoides'\ sea-

herrima, Stol.

421 XXX, 1 Near Olap. Arr.

191 „ \_Acesta'] ohliqui-

striata, Forb.
421 XXX, 2-5,

&13.
Near Com.,
N. Arr.

near Pood.

Arr.
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Families, Geneea,
Species, &c.

Eeeeeences. Indian. Foeeign.

No.

Page. Plate & Figs. Localities. Groups. Localities. Groups.

Remaeks.

192 Eadula [Acesia] scrohi-

culata, Stol.

42^\ XXIX, 6 Near Olap. Arr.

193 „ \_Ctenostreon\

complanata,

Stol.

422 XXX, 14 Cull. ... Got.

LXXIV LiMEA 413

191. „ Oldhamiana,
Stol.

PECTINID^.

423

423

XXX, 6-7,

& XXXVI,
5.

Strip. ... Arr. ... . .

.

Allied to Z.
Cenomanen-
sis, Guer.

LXXV Pecten ... 424

195 „ Anapaudiensis,
Stol.

431 XXXII, 1,

& XT<, 6.

Anap. . .

.

Trich. ... ... Closely allied

to P. ohli-

quus, Sow.

196 „ raduloides,

Stol.

431 XXXI, 20,

XXXII,
2-3, &
XLII, 6.

S.W.Mull,
Arr.,

Karap.,

Ver.

Arr. ... ... Allied to P,
undulatus,
Goldf.

197 „ VerdacJiellensis,

Forb.
432 XXXI,

13-14,

XLII,
7-8.

Got.,

Purav.,

Mor.

Got.

198 „ Arcotensis,

Stol.

432 XXXI,
18-19.

Strip. ... Arr.

199 „ \_Chlamys] as-

perulinus, Stol.

432 XXXI,
10-11, &
XLIY, 5.

Kaud.,

Chock.
Arr.

200 „ [ Camptonectes']

curvatus, Gein.
433 XXXI,

15-16,

XLI, 4-6.

Arr.,

Kaud.,
Yer.,

Garud.

Arr. and
Trich.

Belgium,
Germany,
France,

Bohemia.

Upper and
middle cre-

taceous.

Usually quot-

ed as P. vir-

gatus, Nilss.

201 ,5 \_Syncyclonema\

ohovatus, Stol.
435 XXXII,

6-9.

Got.,

Mor.,

Od.,

Purav.

Got.

202 „ \_Syncyclonema\

Sivaicus, Stol.
435 XLII, 5 Od. Got.

203 „ [Pseudam.'] Ga-
rudanus, Stol.

435 XXXII, 4 Anap., Yer. Trich.

Lxxvr Amusium 426

204 „ memhranaceum,
Nilss.

436 XXXII, 5,

XLI, 7-8.

Arr., Kar. Arr. Germany,
Sweden,
Galicia,

Gosau,
&c.

Upper and
middle cre-

taceous.

205 „ illustre, Stol. 436 XLI, 9 Arr. Arr.

206 „ sulcatellum,

Stol.
436 XXXI, 12

&17.
Arr. Arr. ... ... ... Allied to Am.

cretaceumy

LXXYII VOLA 426
Nyst.
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Families, Geneba,

Species, &c.

Eepeeences. Indian-. Foeei&n.

No.

Page. Plate & Figs. Localities. Gronps. Localities. Groups.

Eemaezs.

207 VOLA quinquecostafa.

Sow.
437 XXXI, 1-6,

XXXYII,
4-9.

Od., Cull.,

Mor.,

Oot.,

Purav.,

Serd.,

Anap.,
Arr.,

SbiU.,

Olap.,

Mull.

Oot., Tricb,

& Arr.

England,
France,

.
. Germany,
Austria,

Spain,

&c., &c.

Upper and
middle cre-

taceous.

208 „ IcBvis, Drouet ... 438 XXXI, 7-8 Kullay,

Coon., Od.,

Kolut.

Oot. ... Prance &
Germsmj,
&c.

Middle cre-

taceous.

=Janira pJia-

seola, Lam.,
a;pud d'Orb.

LXXYIII HiNNITES 427

209 „ Andoorensis,
Stol.

SPONDYLID^.

439

439

XXXII,10 And. ... Oot.

LXXIX Plicatula 440

210 „ striato-costata,

Stol.
U4> XXXIV,

20.

SMIL, Olap. Arr.

211 „ instahilis,

Stol.
445 XXXIV,

3-14, & 19,

XLVI, 3.

Cliock.

,

Ootac,
Arr.,

Olap.,

Comar.,
SMIL,
&c., &c.

Arr.

212 „ muUicostata,
Porb.

446 XXXIV,
15-18,

XLVI, 5-6.

Serd.,

Alund.,

Anap.

Tricb. ... ... ... Allied to P.

213 „ sessilis, Stol. 446 XXXIV,
21, &
XLVII,
5-7.

Oot., Od.,

Mor.
Oot.

214 „ se^ptemcostata,

Porb.
447 XLVIII, 4 Pond. . .

.

VaL?

LXXX Spondylijs 441

215 „ Arrialoorensis,

Stol.
447 XXXTII, 5 MulL ... Arr.

216 „ sulcatellus,

Stol.

448 X X XIV, 1 Pood. ... Arr.

217 „ calcaratus,

Porb.
448 XXXIII, 6,

7, 9, 10.

Coon.,

Serd.
Tricb. ... ... «* Allied to Sp.

truncatus,

Goldf.

218 „ suh-costulatus,

Stol.

PLACUNIDJE.

449 XXXIII, 8,

XXXIV, 2.

Par., Mor.,

Od,
Oot. ... .«« • •4 AUied to Sp,

glohulosuSi

d'Orb.

LXXXI Hemiplicatula

219 ? detrita,

Stol.

452 XXXIII, 4,

& XL, 7.

NInn. ,,. Arr.

6h
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Families, Geneea,

Species, &c.

Eeeebences. Indiajs", FOBEIGN-.

No.

Page Plate & Figs. Localities. Groups. Localities. Groups.

Eemabks,

OSTBEID^.

LXXXII ExOQYEA

220 „ Jialiotoidea,

Sow.
45g XXXVI, 5,

&
XXXVII,

1-3.

Oot. ... Oot, ... Europe
generally.

Middle cre-

taceous.

221 „ ostracina,

Lam.
458 XXXV,

6-12,

XXXVI,
1-4.

Vyl., S. E.
Kau., E.
MuUoor,
Arr.,Val.

Arr, Europe
generally,

N. &S.
America,
Africa,

Paigestine.

Upper cre-

taceous.

222 „ laciniata,

Nilss.
460 XXXVIII,

1-3.

Ninn. . .

.

Arr. Europe
generally.

Upper cre-

taceous.

223 „ fausta, Stol. ... 461 XXXVIII,
4-5,

XXXIX,
3-5.

Anap. , ,

.

Tricb.

224 „ costata, Say. 461 XL, 1-3,

XLI, 1.

E. Poodoor. Oot, ... N. America ? Upper cre-

taceous.

Closely allied

to JSx. Ovet^-

wegi, Buch.

225 „ TamuUca,
Stol.

462 XLI, 2-3,

XLII, 1.

Near Arr. Arr.

226 „ suhorhiculata,

Lamck.
462 XXXV, 1.4 Pood.,

Mongl.,
N. E.

Purav.

Oot. ... Europe
generally,

&N. W.
Asia.

Middle cre-

taceous.
Gryph. co-

lumba. Lam.

227 „ canaliculata.

Sow.
463 XLVIII,

6-8.

N. by E.

Od.,W.by
S. lUap.

Oot. ... England,
Prance,

Germany,
Belgium.

Middle cre-

taceous.

LXXXIII GeYPHuEA 454

228 „ Poodoorensis,

Stol.

464 XXXV, 5 Near Pood. Oot.

229 „ Arrialoorensis,

Stol.

464 XLV,
13-14,

XL, 9.

E. &W.
Arr.

Arr. !•(
1 • t Allied to

Gryph. Sea-
niensis, Coq.

230 „ Ariana, Stol. 465 XLIII, 2,

XLIV, 1-3.

Comar. ... Arr.

231 „ vesicularis,

Lamck.
465 XLII, 2-4,

XLIII, 1,

XLV, 7-12.

Comar.,
Arr.,

Ninn.

Arr. '... Europe
generally,

N. Africa,

W. Asia,

N". Ame-
rica, &c.

Upper cre-

taceous.

232 „ vesiculosa,

Sow.
466 XXXIX,

1-2.

E. Pood.,

N. E. Od.
Oot, ... Europe

generally.

Middle cre-

taceous.
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Families, Gem-eea,

Species, &c.

Eepeeences. Indian. FOSEIGN,

No.

Page. Plate & Figs. Localities. Groups. Localities. Groups.

Kemaeks.

LXXXIV OSTEEA 453

233 „ lAlectri/onia']

diluviana, Lin.
466 XLVI, 1-2,

XLVII,
1-2.

Anap.,

Serd.,

Mor.,

Od., Oot.

Trich. &
Oot.

Europe
generally,

&N. W.
Asia.

Middle cre-

taceous.

234 „ \_Alectryonia]

cupelloides, Stol.
467 XLVI, 4 Near Arr. Arr.

235 „ l^Alectryonia]

amorpha.
Sow.

468 XLVIII, 3 Serd. ... Trich.

236 „ \_Alectryonia]

carinata, Lam.
468 XLVIII,

5, &XLIX,
1-2.

Coon., S.

E. Ver.,

Od.,

Pood.,

Mor.,

Kul.

Trich. &
Oot.

Europe
generally,

N.W.
Asia, N.
Africa.

Middle cre-

taceous.

237 „ \_Alectryonia]

pectinata, Lam.
469 XLVIII,

1-2.

Comar.,
Oot.,

Arr.,

Pood.

Arr. ... Europe
generally,

N. Africa,

America.

Upper cre-

taceous.

238 „ \_Alectrponia]

ungulata,

Schloth.

470 XLVII,
3-4.

S. S. E.
Oot., near
Val. &
Pond.

Arr. ... Europe
generally,

N. Asia,

Africa.

Upper cre-

taceous.

239 „ \_Alectryonia]

Arcotensis,

Stol

47] XLIII,3-7 S. E. Arr.,

N. Pood.

Arr.

240 „ acutirostris,

Nilss,
471 XLV, 1-6 Near Arr.,

Auth.,

Olap.

Arr. ... Europe
generally,

and Al-

giers.

Upper cre-

taceous.

241 „ Telugensis, Stol. 472 XLIX, 3-4,

L, 1-2.

Near
Comar.

Arr. ... ... ... Allied to 0.

Fasifhae^
Coq."

242 „ Zitteliana, Stol.

ANOMIIDJS.

473

473

XLIV, 4 Vyl. ... Arr. ... Allied to 0.
Madelungif
Zitt.

LXXXV Anomia 477

243 „ variata, Stol. ... 479 XLVIII,
9-12.

Comar. ... Arr.
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General results derived prom the examination oe the South Indian
CRETACEOUS PeLECYPODA.

In a similar way, as I have done with the Cephalopoda and the Gastropoda,"^

I shall again briefly summarize the general palseontological and geological facts

which have been derived from the study of the Pelecypoda. The richness of this

class of Mollusca is equally great as that of the other classes already referred to, and
among the various genera there are several which were up to date very imperfectly,

or not at all, known to occur in cretaceous deposits. Eor this reason the study of

the South Indian cretaceous Pelecypoda has been particularly interesting, audit
is to be hoped that it will throw some light upon the correct generic determination

of the cretaceous Pelecypoda in general.

I have described in the present volume 243 species, of which only very few

are not characterized with sufficient detail, the materials for that purpose being as

yet imperfect.

It is a noteworthy fact that the total (243) number of species of Pelecypoda

is very nearly the same as that of the Gastropoda. The cretaceous (particularly

the middle and upper) fauna holds in this respect an intermediate position. Eor

during the kainozoic period the Gastropoda preponderate over the Pelecypoda,

and the difi'erence is still more marked within the recent epoch. On the contrary,

during the Jurassic period the Gastropoda are smaller in numbers when compared

with the Pelecypoda, and the same is also the case in the preceding periods.

The 243 species are distributed in 9 orders and 31 families (out of 10 orders

and 46 families into which I have respectively classed all known fossil and

recent Pelecypoda). Of genera (including sub-genera—these not being separately

counted) there are 85 represented out of the much larger number which I have

noticed either recent or fossil (see Preface p. ix and seq.).

In order to indicate the zoological value of the examination of the South

Indian cretaceous Pelecypoda, I shall briefly mention the number of species

in each order : Froladacba with 11 ; Myacjsa with 25 ; Tellinacea with 12
;

Veneracea with 41 ; Chamacea with 4 ; Lucinacea with 19 ; Arcacea with 38 ;

Mytilacea with 29 ; Ostreacea with 65, The only order of which no repre-

sentative was found is that of the true fresh-water Pelecypoda, the Unionacea.

The Ostreacea^ being the only true Monomyarian Pelecypoda, and of the lowest

organization, are, as may be expected, most numerous. Of the other orders I

would only allude to the Chamacea which are comparatively very little represented,

although they include the almost exclusively cretaceous family Sippuritidje:, This

want seems to be due to the absence, or non-exposure, of coral-reefs and littoral

cliffs.

In a geological point of view the results are equally interesting. The examin-

ation has, again, in general proved to be in favour of the tri-division into which

the South Indian cretaceous deposits of the Trichinopoly district have been divided

* Palseontologia Indica, Vols. I and II, of the fauna of the South Indian cretaceous rocks.
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by Mr. H. P. Blanford. The references to the three groups—Arrialoor, Trichi-

nopoly, and Ootatoor—have been, therefore, maintained, as likewise in the two for-

mer volumes. In a few cases I have noticed that these references appear a little

doubtful, especially where the locality lies at the boundary of two groups or

formation, but the error cannot be very great, and can easily be settled, when a

revision of the country surveyed is made possible after a general study of the

organic remains which the beds contain.

The Arrialoor group proved again most prolific in species, their number being

106, a little more than two-fifths of the total. Erom the Trichinopoly group 51^

were reported, and from the Ootatoor 69. t

To the Arrialoor and Trichinopoly groups seven species are common, to the

Trichinopoly and Ootatoor six, to the Arrialoor and Ootatoor two, and only two
species occur in all the three groups. These are comparatively very small propor-

tions and show a distinctness of the faunas of the different groups, which could

hardly have been anticipated.

Out of the total number (243) of species there are 29 identical with those from

cretaceous deposits of Europe and other countries, giving approximately 12 per

cent. By far the greater number of identifications is to be found among the lower

organized orders, which is decidedly due in part to the more reliable records we
possess of these fossils, :|: but in part it also appears to indicate that there formerly

existed a greater uniformity in the general geographical distribution of the lower

organised Pelecypoda, than can be proved in the higher organised orders.

Among the identical species there are many which are by all geologists

regarded as the best characteristic fossils of the middle and cretaceous deposits of

Europe, and some of which are already known also to occur in Western Asia, Africa

and America, thus possessing a general geographical distribution. Among these

characteristic fossils deserve special notice Fholadomya caudata, Eryphila lenticularis,

Gardium productum, Protocardium hillcmum, Trigonia scahra^ Modiola flagellifera

and typica, Inoceramus Cripsianus and lahiatus^ Radula tecta^ Fecten curvatus^

Amtisium membranaceum, Vola quinquecostata and 1(Bvis^ JExogyra haliotoidea, laci-

niata and sub-orhiciilata^ Gryphcea vesicularis and vesiculosa^ Ostrea diluviana,

pectinata, carinata,ufigulata, and others. On the whole, however, the Pelecypod,

as well as the Cephalopod, and Gastropod, fauna of Southern India, agrees with that

of the so-called old continent, the American types being comparatively only very

few. In the course of my descriptions I have repeatedly had occasion to notice

that the.present geographical distribution of several of the families and genera of

Pelecypoda was clearly indicated already during the cretaceous period.

It is also worthy of notice how well the geological position of many of these

characteristic species in Europe agrees with that in India, as may be inferred from

the preceding table.

* Two of these are somewhat doubtful as to geological position, and of one species it is merely supposed that it

belongs to the present group ; the locality of the specimens not being ascertained.

t Several of these are doubtful, the difficulty arising chiefly from the uncertainty of the rocks at Pondicherry, whether

they are Valudayur (^Ootatoor) group, or Arrialoor group. More of the fossils appear to point to the latter division.

J Their shells being generally much better preserved than those of the higher orders.

6i
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Thus, for instance, Inoc. Cripsianus, JEryph. lenticularis, Bad, tecta, JExog. lacu

niata, Oryph, vesicularis, Ost, ungulata, and others are particularly characteristic of

the upper cretaceous beds in Europe, and in India they are exclusively found in

the Arrialoor beds. On the other hand, Inoc. lahiatus, Vola Icevis, JExog, halio-

toidea and sub-orbiculata (^= columha)^ Gryph, vesiculosa^ Ostrea diluviana^ and cari-

nata characterize the middle cretaceous beds, chiefly the lower series, and they are

restricted to the Ootatoor beds in India. Again, there are some, as Card, productum^

JProtoG. hillanum, Vola quinquecostata^ Pholadomya caudata^ Amus. membranaceum,

and a few others, which in Europe occur in the middle and upper series of creta-

ceous deposits, and those species maintain a quite similar yertical distribution in

India.

When Prof E. Eorbes first examined the invertebrate fauna of the South
Indian cretaceous deposits he expressed himself in favour of their being of Neoco-
mien age, the conclusions being apparently chiefly based upon the general character

of the Cephalopoda. My first report in Vol. I of Pal. Indica showed that Eorbes'
views were untenable, but that there are to all appearance several species of Cepha-

lopoda which are identical with others occurring in the Gault of Europe. Subse-

quently after my visit to Europe which was undertaken for the purpose of com-
paring Eorbes' originals, and similar fossils in other collections, I reduced* a few

of the identifications with Gault species, and I dare say, if sufficient materials for

comparison were accessible, that number could still be lessened. When reporting*

upon the character of the Gastropod fauna (in Vol. II of Pal. Indica), I noticed

only three Gastropoda which had a remarkably close resemblance to Gault species,

but at the same time I pointed out that the character of the Gastropod fauna is

decidedly upper and middle cretaceous.

The examination of the Pelecypoda has entirely confirmed this view, the more
so that I have not been able to identify a single species with one from the Gault.

There can be at the present, I believe, no doubt entertained against the view, that

the cretaceous deposits of India correspond to the middle and upper cretaceous

beds of Europe, namely, the Ootatoor and Trichinopoly groups represent d' Orbigny's
Cenomanien and the lower part of the Turonien^ or Coquand's principal divisions

Motomagien and Garentonien. The parallel is probably still better with the German
' Plsener.' The Ootatoor beds— with Am.. Motomagensis and rostratus^ Inoceramus

labiatus, Exogyra suborbiculata, GrypJi, vesiculosa—evidently represent the lower
Plsener ; the Trichinopoly beds, (the fauna of which often does not appear to be very

well defined from the previous,) —with Am. perampluSy 8fc.^ may be best identified

with the middle Plsener.

The Arrialoor beds correspond to d'Orbigny's upper part of Turonien and
to the Senonien, or to Coquand's chief divisions Santonien and Gampanien. They
are also perfectly equivalent to the upper Ptener of German geologists, charac-

terized by Amm. Gardeni, Inoceramus Gripsianus, Exogyra laciniatay Gryph. ve&i--

cularis, and many others.

* Records Geological Survey of India, Vol.. I, p. 32^ &c.
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Antigona 148 „ exaltata

, 344 )> Omalii 344
Apheodina 150 „ exornata 344 i> orbicularis ... 344
Apocaedia 190 „ expansa . 343 55 Orbignyana ... 343
Apeicaedia 196^ 185 „ exsculpta 342 j^ ovalis ... 344

„ carinata 185, 194 „ fabiformis 346 35 parallela 345, 346
Aeachnoidea 144, 185 „ Favrei . 345 33 Passyana 343, 346
Aeca 340 „ Favriua 343 , 345 35 perobliqua 345

„ abrupta ... 352 „ fibrosa . 343 33 pboladiformis ... 343
„ sequilateralis 3!4 „ filistriata . 357 ,, plana ... 345
„ affinis ... 343 „ ferruginea 342 33 Proutiana ... 346
„ Alabamensis 346 „ Fiscberiana 345 33 propinqua 344
5, alata 343 „ Fittoni . 343 33 pygmsea ... 344
„ albse-cretse 345 „ Fontanieri 354 33 quindecemradiata .. 346
„ Albertina 343 „ Forbesi . 343 53 radiata 344, 489
„ alternata . .. 340 „ formosa

. 343 53 Eaulini ... 342
„ altirostra 346 „ furcifera

. 344 53 Raspailli ... 343
5, angulata 344 „ Gabrielis 342 „ Refanensis 345
„ Austeni 343 ,, Galdrina . 355 35 Renauxiana ... 343
,, Aptiensis ... 343 „ Galiciana . 344 33 Keussi ... 344
„ Aquis-granensis ... 344 „ Galliennei 343 }> Reussiana ... 344
„ arcacea ... 344 „ galloprovincialis . 343 33 Requieniana ... 343
„ Archiaciana 343 „ Gamana 354 33 rhombea ... 344
„ Astieriana 342 „ Geinitzii . 344 35 Ricordeana ... 343
„ Aubersonensis ... 342 „ glabra 343 , 344 5» Roemeri ... 344
„ Austriaca . .. 344 „ globulosa . 344 53 Robinaldina ... 342
„ Bandoniana ... 342 „ Goldfussi 344 33 rostellata ... 346
5, Beaumontii 343 „ Gosaviensis . 344 33 rotundata ... 343
„ bicarinata 344 345 „ granulato-radiata . 344 rotundita ... 343
„ bifasciata ... 344 „ Gravesii 344 55 Royana 343
„ bifida . .

.

344 „ gravida . 346 53 Sablieri ... 345
3, bipartita ... 343 „ Gresslyi . 342 „ Salfordi ... 346
„ Brahminica ... 354 „ Guerangeri . 343 35 sagittata ... 343
„ Breweriana ... 346 „ gurgitis 343 33 Salevensis .... 342
„ brevifrons 346 „ Hebertiana 343 53 sanctse-crucis 342
,, brevis ... 345 „ hercynica

. 489 33 Santonensis ... 343
„ Campicbiana 343 „ heterodonta 337 35 Sarthacensis 343
„ caudata ... 344 „ hiempsalis . 345 33 Scbusteri ... 342
„ cardioides ... 349 „ Hornii . 346 33 Scbwabenaui 344
„ carinata ..

.

343 „ Hugardiana 343 33 securiformis 344
„ carinifera 344 „ Humbertina 342 33 securis 342, 346
„ Carteroni ... 342 „ insequidentata . 344 33 semisulcata ... 343
„ Ceiiomanensis ... 343 „ insequivalvis 339 35 serrata 343
„ Cenomaniensis 346 „ inclinata . 344 53 Sillimaniana ... 345
„ centenaria 340 „ inornata . 336 33 similis 354
„ Chiraiensis ... 344 „ inscripta . 343 33 sinuosa ... 345
„ Clellandi 356 „ isocardiiformis . 342 33 striatissima 344
,, complaiiata ... 342 „ isopleura 344 33 striatula ... 344
„ concentrica . .. 344 „ Jaccardi

. 342 3, subacuta ... 343
„ consobrina ... 342 „ Japetica . 350 subalata 343
» cor ... 342 „ Jonesi . 345 ,, subangulata 344
5, corbaria ... a44 „ Kaltenbachi . 345 ,, subdinensis 343
„ Cornueliana ..• 342 „ Isevis 343 53 subglabra 344
„ costellata ... 343 „ Leopoliensis . 344 33 subnana 343
„ Cottaldina 343 „ Ligeriensis 338 , 343 33 subradiata ... 489
„ crassitesta 344 „ lineata . 346 subrostellata 345
„ cretacea ... 343 „ lintea 346 33 subrotundata ... 346
„ cuneata 344 „ lithodomus . 340 33 subelongata ... 346
„ curta 344 346 „ Lommelii 344 sulcatina 346
„ Cymodoce 345 „ Mailleana

. 343 33 supracretacea 344
„ decipiens ... 337 „ Marceana' 343 33 Tailburgensis ... 343
„ decurtata 346 „ margaritula . 337 33 tegulata ... 345
„ decussata ... 344 „ Marreana 338 33 tenuistriata ... 344
„ Delettrei ... 345 „ Marticensis . 343 3, Tevestbensis ... 345
„ dictyopbora 344 „ Marullensis . 342 33 texta ... 344
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Aeca Tocaymensis ... 345 ASTARTE Bellona 285 ASTARTB punica ..-. 286
, transversalis ... 345 „ Benedeni 286 „ Roemeri ... 285
, trapezoidea ... 344 „ bipartita 278 „ Rhodani ... 285
, Triboleti, ... 343 „ Borealis 286 „ rhomboidalig ... 279
, tricarinata ... 344 „ Bronni 286^ 312 „ Sabaudiana ... 285
, Trichinopolitensis ... 353 „ Buchi 285 „ Saharensis ... 286
, Trigeri ... 345 „ cselata 286^ 289 „ semisulcata ... 273
, trigonula ... 344 „ cardiniformis 286 „ similis 286, 290
, truncata 344, 346 „ circularis 164 286 „ sinuata 251, 285
, tumida ... 342 „ concinna 285 „ staminea ... 488
, undulata ... 344 „ Conradiana 286 „ striata ... 285
, uniopsis ... 346 „ corbicula 287 „ subacuta ... 285
, Uzambaniensis ... 345 „ corbis 281 „ sub-a3quilateris ... ^86

... 286, Valdensis ... 343 „ crenularia 286 „ sub-cordata

, Vancouverensis ... 346 „ cyprinoides 164 „ sub-costatus ... 285
, Varusensis ... 342 „ Delettrei 286 „ sub-dentata ... 285
, velata ... 340 difficilis 286 „ sub-formosa ... 285
, Vendinensis ... 343 „ dimidiata 286 „ sub-lineolata ... 287
, venusta ... 343 « discus 166^ 285 „ sub-obtusa ... 286
, Villersensis ... 342 „ disparilis 285 „ sub-striata 285, 287

Aecacea ... 307 „ dubia 286 „ sulcata ... 273
AnciBM 330, 48p „ Dupiniana 285 „ Syriaca ... 286
Arcing ... 335 „ elongata 285^ 286 „ terminalis ... 279
Arcinella ... 231 „ eugonata 286 „ Texana ... 286
Aecomta 67 „ Essertensis 285 „ tellinoides ... 251
Aeconaia ... 306 „ excavata 156 „ transversa ... 285
Aecopagia ... 117 „ exotica 286 „ triangularis ... 286

„ biradiata ... 124 „ Fittoni 285 „ truncata ... 286
„ Cenomanensis 123, 163 „ formosa 285, 286 „ Tuscana ... 286
„ circinalis ... 123 „ Gabse 286 „ undulosa ... 286
„ concentrica ... 124 „ Germani 285 „ Valangiensis ... 285
„ costulata ... 124 „ gigantea 285 „ Veneris ... 286
„ crenulata ... 124 „ granum

„ gravida

...

285 „ Washitaensis ... 286
„ discites ... 128

...

286 ASTARTIES ... 272
„ discus ... 163 „ gregaria 286 ASTARTILA ... 275
„ fenestrata ... 124 „ Guerangeri 285 >, intrepida ... 275

„ gibbosa ... 123 „ Giimbeli 286 ASTARTING
... 274

„ insequalis ... 124 „ helvetica 285 ASTHENOTH.ffiRUS 62, 76
„ lamellosa

*
... 124 „ Herzogii 286 „ villosior 62

„ mendosa .%. 127 „ Icaunensis 285 » saccata ... 383

„ Michelini ... 123 „ illunata
...

285 AUCELLA 390, 398
„ multilineata ... 124 „ Konducki 285 „ abrupta ... 399
„ numismalis ... 123 „ Koninckii lei 285 „ atra ... 399
„ reticulata ... 124 „ lacryma 286 „ annosa ... 399
„ rotundata 123, 163 „ laevis 285 „ Caucasia ... 399
„ Rouliniana ... 123 „ laticosta 286! 285 „ concentrica ... 399

„ semiradiata 123, 124 „ Leymerii 285 „ convexoplana ... 399

„ subconcentrica ... 124 „ lineolata 286 „ crassicollis ... 399

„ subdecussata ... 124 „ lintea 287 „ cretacea ... 399

„ texana ... 124 „ luciuoides 286 „ Delettrei ... 399

„ Valdiviana ... 124 „ lurida 278^ 286 „ gravida ... 399
Arcopeena ... 369 „ macrodonta 295 „ Haydeni ... 399

filosa ... 369 „ mantica 286 „ iridescens ... 399
Aegina 335, 339 „ Marcouana 285 „ loripes ... 399

„ pexata ... 339 „ Mathewsonii 286 „ linguiformis ... 399

Artemis cordata ... 160 „ minor 279 „ Mosquensis ... 399

„ elegantula ... 161 „ minutissima 279, 281 „ mytiloides ... 399

„ elliptica ... 192 „ Miqueli 286 „ Nebrascana ... 399

„ inelegans ... 160 „ Moreana 285 „ Osmorensis ... 399

„ lenticularis 181, 182 „ Mosquensis ... 286 „ Pallasii 391, 399

„ lincta ... 182 „ mucronata 286 parva ... 404

Artena ... 483 „ multistriata 285 „ pedernalis ... 399

Arytene 29 „ nana 286 AUCEILA pellucida ... 399

ASAPHIS 120, 139 „ numismalis 285 „ petrosa ... 399

„ multicostata ... 124 „ obovata 285 PiocMi ... 399

J,
undulata ... 124 „ octolirata 286 „ planisulca ... 399

ASPERGILLUM 28 „ orbicularis 281 „ Pomeli ... 399

„ cretaceum 30 „ orientalis ... 286 „ producta ... 399

ASTARTE ... 278 „ ovoides 286 „ Serresi ... 399

„ acuta ... 286 „ parva ... 279 „ subgibbosa ... 399

„ Adherbalesis ... 286 „ pasilis 286 „ Tenouklensis ... 399

„ Alobrogensis ... 285 „ pervetus ... 286 „ triangularis 399

„ amygdala ... 286 „ Pictetiana ... 285 Aflacomya 371

„ angulata ... 285 „ planissima ... 289 AVICULA 391

„ Arcotensis ... 171 „ porrecta ... 286 „ ala corvi 391

„ arctata ... 286 „ princeps ... 286 Althii 399

Astieriana ... 285 „ pseudostriata 285 „ anomala 398, 399

„ Beaumonti ... 285- „ pumila ... 281 „ approximata 399, 400

6k
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AyiculA aptiensis ... 398 AxiNiEA cardioides ... 349 Basteeotia 33, 35
„ Beisseli ... 399 cor ... 342 „ corbuloides 36
„ bi-alata 399 glycimeris 334 Batissa 202
„ cserulescens ... 399 hamula 342 Beguina 284
„ caudigera ... 399 insculpta 341, 344 „ semi-orbiculata 274
„ Carentonensis ... 398 lens ... 341 BlEADIOLITES RoZOwii 240
„ Carteroni ... 398 levicula 348 Blainvillia i'i. 91
„ Cenomaniensis ... 398 Marrotiana 341 „ vitrea 54
„ cincta ... 399 Marullensis 341 BOENIA 265
„ clathrata ... 399 Mortoni ... 342 „ corbuloides 266
„ Cornueliana ... 398 Norica 341, 348 BOTULA 370
„ costata 390 obliqua 341 „ tumidula 375
„ Cottaldina ... 398 obsoleta ... 341 Beachyodontes 370
„ depressa ... 398 annulata ... 341 „ ornata 373
„ echinata ... 390 plana ... 341 „ radiatula 379
,, flexuosa ... 399 Renauxiana 341 Beechites 28^ 30
„ Geinitzi ... 399 Requieniana 341 „ Javanus 29
„ glabra ... 398 reticulata 341 Beyopa 27^ 28
„ granulosa 399 Reussi 341 „ aperta 27
„ gryphseoidea ... 398 rotundata ... 342 „ (Clavagella) balanorum . .

.

27
,, hirundo ... 391 sagittata 342 Beyophila 381, 383
„ insequivalvis ... 390 Siouxensis ... 342 „ setosa 383
„ interrupta ... 898 spinescens ... 344 Beyopin^ ... 27
„ interstriata ... 399 subauriculata 349 BUCAEDIA 183, 188
„ laticeps ... 399 subaustralis 342 „ communis 188
„ lineata ... 399 subconcentrica ... 341 Byssanodonta 303
„ Lithuana ... 399 subdecussata 341 „ Paranensis 303
„ margaritifera 391 sublsevis 341 Byssoaeca ... 341
„ minuta ... 399 subplanata 347 „ lima 340
„ modioliformis ... 399 subpulvinata ... 341 „ Mississippensis ... 340
„ Moutoniana ... 398 subventricosa ... 342

„ Miinsteri 390 umbonata ... 341

„ neglecta ... 399 Veatchii ... 342

„ Neoeomiensis ... 398 ventruosa ... 341 c
5, Neptuni ... 398 AxiN^lK^ 333
„ nitida ... 404 AXINEA = AXIN^A C^CELLA 51, 105
„ Nysa 398 AXINEA = Pectunculus auctoTum Calcaea 64
„ Olisoponensis ... 399 AXINUS 63, 269, 309 Calceola 301
„ paucilineata ... 399 ,j angulatus 63, 309 Calliaeca 340^ 342
„ pectinata ... 398 AZARA 38 Calliscapha ... 305
„ pectiniformis ... 399 AZOE ..

.

79 Callista 150
„ pectinoides ... 399 „ erycina 15a 151
„ Perigordina ... 398 „ discoidalis 175
„ pinnseformis ... 382 fabulina 161, 165, 174
„ pleuroptychade ... 399 „ gigantea 150
„ prsetexta ... 392 B „ laciniata ... 174

Eauliniana 398, 430 „ minutula ... 175
„ raricosta ... 399 Baeevellia 270, 335, 393 „ solitaria 172
„ Russiensis ... 399 Baphia ..

.

301 „ sculpturata ... 173
Samariensis 399, 430 Baebaea ... 303 „ vagrans ... 176

„ sanctse-crucis ... 398 ,, plicata ... 303 Calloaeca 340
„ semiplicata ... 399 Baebatia

. .

.

340 Callocaedia 183, 186, 189
„ semiradiata ... 399 J5 barbata 340 ,, guttata ... 186
„ simulata ... 398 ,, decora ... 356 Calobates 12^ 13
„ smaragdina 391 5J diatreta ... 357 „ thoracites 13
„ Sowerbyana ... 398 J5 divaricata 340 Camptonectes ,.^ 425
„ speluncaria ,.. 389 3i fusca ..

.

340 „ Arzierensis 428
„ subdepressa ... 398 Geinitzi 489 „ Burlingtonensis ... 429
„ sublineata ... 399 J> Helblingii 332 „ concentrice-punctat-

5, subplicata ... 398 JJ Morsei ... 346 tus ... 428
„ subradiata ... 398 J> pusilla 340 5, curvatus ... 433
„ sulcata ... 399 SJ radiata . .

.

489 „ fraudator ... 428
„ tegulata 392 J> velata 340, 343 „ Lusitanicus ... 428
„ tenuicostata ... 399 Baeiosta 301 „ occulte-striatus . .

.

428
„ triloba ... 399 Baenea 21! 23 „ Rotomagensis ... 428

triptera 399, 400 5> Candida 21 „ striato-punct^tug . ,

.

42^
„ Valaugieusis ... 398 '? parva 21 „ texanus ... 429
„ Volgensis ... 399 Baeoda 145; 146 „ virgatua 428, 429

^VICTJLID^ ... 386 5J Cenomanensis ... 164 Capeina 228, 231
A,VICULIN-S: 387 „ discrepans ... 164 „ adversa 234
AVICULOPECTEN ... 424 " elicita ... 168 „ Anguilloni ,.. 231

J,
concavus ... 424 J> fragilis 161 „ Aquilloni

. . 234
AVICULOPINNA 381, 382 3J (Iranotia) Pondicherriensis 167 Baylei *.. 234

„ prisca ... 382 ?> impar 163, 168 „ Coquandiana ... 234
AXIN^A ... 334 JJ Royana ... 484 „ crassifibra ... 234

alternata ... 341 Baeeettia ..

.

239 exogyra ... 234
• „ altiuscula 348 Baetlettia ,,

,

307 „ Guadeloupse ... 234
„ Bourgeoisiana ... 341 » Stefanensis ... 307 „ laminea ... 234
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Capeina Matheroni 234 Caedita. Meriaua ... 287 CaediiCTM congestum 215
,, occidentalis 234 modiolus ... 375 ,, Coniacum 213
)} planata 234 neocomiensis ... 287 35 Constantii 213
5J quadrata 234 Nicaisei ... 287 JJ Couperii 215
)i rotundata ... 234 orbicularis ... 290 33 Corbierense 213
„ Verneuilli 234 Orbignyana ... 287 » Cordieranum 213

Capeinella 233 parvula ... 287 corrugatum 213
„ coralloides ... 234 perantiqua ... 287 33 costatum 207
>J cornuta ... 234 pinguis ... 287 Cottaldinura 212
J' depressa ... 234 quadrata ... 287 JJ Cumingii 208
5J Doublieri 234 regia ... 287 JJ curtum 215
'5 loricata 234 Beynesi ... 287 JJ Debeyanum 56; 214
,, quadrangularis 234 rotundata ... 287 denticulatura 214
J3 triangularis 233", 234 Sauctae-crucis ... 287 JJ Desvauxi 214

Capeinfla 228, 232 semistriata ... 287 donaciforme 210," 212
3» Boissyi 233, 234 spinosa ... 488 JJ Dupinianum 210, 213
35 brevis ... 234 Stabiliana ... 287 JJ Butempleanum 213
„ d'Orbignyi 234 striata ... 290 JJ Dutrugei 214
33 Neapolitana 234 subquadrata ... 287 echinatum 189

Capeotina 228, 231, 235 subtetrica ... 287 33 edule 208
., caucasica 234 tenuicosta 287, 488 JJ Eggeri 487
^3 Cenomanensis 234^ 235 tricarinata ... 287 JJ elegantulum 71! 208
„ costata 234 tridentata ... 281 3J elongatum 207, 217
S« costellata 234 Valdensis ... 287 JJ Eufalense 215
33 Laz^^ckowii 234 veneriformis ... 287 JJ euryalus ... 214
J, quadripartita 232; 234 Villersensis ... 287 3J exulans 21 si 216
»> Rbmeri 233 Caeditameea 284, 373 Faujasi 213
S3.

Russiensis 234 „ arata ... 284 JJ fenestratum 214
S3 Senseni ... 234 Caeditik^

... 280 3J Forbesi 213
S3 semistriata 234 Caedium ... 207 JJ fraudator 209
,, striata ... 234 „ abruptum ... 215 JJ galeatum 284* 341

Caebonicola ... 299 aculeatum ... 207 JJ Gentianum 213
,, acuta 300 aeuticostatura ... 215 JJ German! 213

Caediid^ 204, 486 iEolicum ... 209 JJ gibbosum 214
Caediik^ 207 ,, Algirum ... 214 Gillieroni 213
Caedilia 37; 51 alpinum ... 213 JJ globosum 193
Caedinia 277 alternans 487 JJ GosavienSe ... 214

,, concinna . .. 277 altum ... 221 3J granigerum ... 214
Caediocaedita 282 ' alutaceum ... 213 JJ granuliferum 215
Caediodonta 187, 191", 193 amanum ... 214 JJ Greenlandicum 210

33 Balinensis 188 ampliitritis ... 214 JJ Guerangeri ... 213
Caediola 335, 338 annulatum ... 215 JJ Haueri 211

,, retrostriata 335 Aralense ... 214 JJ hemicyclum
"'.

215
Caediomoepha 66, 186 Arkansense ... 215 JJ Hermonense 214
Caediomya 38 Armenicum ... 214 JJ hians .., 207
Caedita 283 Asiaticum ... 207 hillanum . 209, 213, 219

33 agar ... 282 Atacense ... 213 JJ Hungaricum ... 211

„ aiticosta 287 Aubersonense ... 212 JJ liypericum 213

93 antiquata 273* 282 Auressense ... 214 Ibbetsoni ... 213

„ Argonensis ... 287 australe 210, 212 JJ imbricatarium ... 213

,, AustriaGum ... 280 australinum ... 215 JJ impressum ... 213

„ Benquei 287 austriacum ... 280 JJ
insequicosiatum 213

JJ biloculata 287 avus ... 214 JJ incomptum 215, 216

J^ Boccbi ... 287 Becksii ... 214 JJ inornatum 213, 252
^,' Cenomanensis 287 Bellegardense ... 213 JJ insculptum 213

clathrata 287 bellum 214, 215 3J intercostatum ... 213
concamerata 284 Benedenl ... 214 35 intermedium 213, 487
Constantii ... 287 Benstedi ... 2i3 33 intersectum 56 , 57, 58

corbis 281 bidorsatum ... 214 JJ Itierianum 213

corrugata 488 bimarginatum ... 213 JJ Jaccardi ... 213
Cottaldina ... 287 bisectum 209, 221 JJ janus ... 214

33
crenata ... 280 bispiuosum ... 213 J5 Jaquinoti 290

cnltrigera 286 boreale ... 214 J, laeve ... 214

Delettrei 287 Brazoense ... 215 JJ lineolatum 213

''
dubia 287 Bredia ... 214 JJ linteum 215, 485^ 486

Dupiniana 280; 287 Brewerii ... 215 JJ lucerna 79

eminula 287 buUatum ... 208 JJ lyratum ... 209

exaltata ... 287 Burdigalinum ... 207 JJ Mailleanum 213

fenestrata ... 287 canaliculatum ... 213 Marguarti 214

ForgemoUi ... 287 cardissa ... 210 JJ Marticense ... 213

Genitzii 287 carolinum ... 213 35 Mayeri ... 211
"

Goldfussi 79 caudatum 79 JJ mediale ... 215

granigera

Guerangeri

287 Cenomanense ... 213 JJ Mermeti 214

287 cerebriechinatum ... 214 JJ Michelini ... 213

Gurgyacensis 287 Coloradense ... 215 JJ miles 214

Hebertiana 287 Columbianum ... 215 JJ Mortoni 210

5?
Jaquinoti

Konincki
287^ 290

488
comes
concentricum

... 214

... 213
JJ

JJ

multiradiatum
nautiloides

215^ 487
211
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CAEDIU33[ Noeggeratliii 55, 214 Carditjm Virgiuianum ... 215 Chlamys asperulinus 432
?>

Nuttallii 207 Voltzii 212 „ Cenomanensis 428
oblongum ... 209 Caeolia 474, 475 „ depressus ... 428
Olisiponense ... 213 „ placunoides ... 475 „ Desvauxi ... 429
orbicnlare ,., 290 Caeollia ... 475 ,; dimotus ... 429
orbita 208 Caepenteeia ... 443 „ Dujardini ... 428
Ottoi 213, 216, 218; 487 Caeyatis 142, 150 , 161, 275, 483 „ lineato-costatus ... 428
Ottonis 487 „ intercisa ... 178 „ meridionalis ,,

,

429
ovulum 214 „ lineolata ,,, 160 J, multicostatus ... 429
papyraceum 208 „ Manillse • •• 177 „ numidus ..

.

429
parile ... 209 „ nitida ... 165 „ rarispinus ... 429
Pauli 214 „ ovalis ... 161 „ Rhodani ... 428
pectinatum 209 „ plana • .. 160 „ seriato-punctatus 429
pectiniforme ... 214 „ Telugensis ... 177 „ squaraifer ... 428
pedernale 215 „ turgidula ... 177 „ Tenouklensis 429
pelagi 213 Cassianella ... 390 „ venustus . 429
peregrinum 213 „ decussata ... 390 CmoNE 148, 149, 152, 153, 160
petilum 214 „ gryph^ata ... 390 „ angulata ... 165
pilatum 215^ 218 Castalia 297, 306 „ Lordi 149
pisolithicum ... 213 „ ambigua 306 „ varians 165
Placerense ..

.

215 „ ecarinata ... 306 Chieonia 263
Platonis ... 214 Catilus Scblotheimii ... 408 „ Laperousii 264
PolonicTira ... 214 Canthyeia . .

.

301 Choeistodon 91, 138, 140, 141
Ponticeriense ..

.

220 Ceeastodeema 208, 213, 215, 487 „ divaricatum ... 140
Priesenense 487 „ edule ... 205 CiBiciDES Rozowii ... 240
proboscideum ... 213 Eggeri ... 487 ClBOTA ... 341
productum ... 217 „ pilatum 218 „ lineata 346
propinquum 213 Ceeatisolen 73, 96, 97i 99 „ rostellata 346
pullatum 218, 215 „ legumen ... 96 CiCATEEA 192, 196, 485, 486
punicum 214 „ scalprum 96 „ cordialis 192, 199, 486
pustolosum ... 213 Ceecomya 68, 76, 401 ClECB 152
radiatum ... 213 „ acuminata ... 74 „ conceutrica ... 163
Raulini 213 „ arcuata 74, 78 , , conspicua 164
Raulinianum 213; 487 „ spatulata 78 . , discus ..

.

163
regulare ... 214 Ceeomya ... m . , divaricata r. . 273
Remondianum 215 „ crassicornls tt< 73 , dubiosa ... 163
Requienianum ... 213 „ neocomiensis ... 73 , lunata .. . 164
retusum ... 210 „ recens 42, 73 », scripta ,,, 153
Reussi ... 214 „ subsinuata 78 ClECOMPHALTJS ... 148
ringiculum ... 208 Ceeonia ... 106 Clatjsina ... 149
Ripleyense 215 Ch^nomya ... 70 Clavagella 18, 27, 28.29, 31
Rochebruni ... 213 Chalmasia 397 „ armata , ,

,

30
rubrum ... 265 „ Turonensis 473, 402 „ australis ... 27
rugatum 208 Chama 60, 137, 230, 231, 236 „ (Stirp.) bacellaris ... 28
sancti-sabse ... 76 „ angulosa ... 234 „ balanorum , ,, 27
Saportse ... 214 , canaliculata ... 463 „ Cenomaniana . .. 30
Schmidti ... 211 „ cor ... 188 „ clavata ... 30
scrobiculatum 215^ 219 , coruncopise ... 234 „ cornigera ... 30
semigraimlatum 214 , costata ... 234 „ (Stirp.) coronata ... 28
semipapillatum 213, 487 , cretacea 234 „ cretacea ... 30
semipustulosnm ... 214 , deplanata 23i 235 „ divaricata ..

.

30
septiferum 210 , detrita 234 „ elegans ... 30
SmJdti ... 211 , frondosa ... 231 „ exigua ..

.

30
speciosum ... 215 , glycimeris ,,

,

85 „ Ligeriensis ... 30
spheroideum ... 213 , gracilicornis ... 234 „ semisulcata ... 30
Spilmani ... 209 , gryphina ... 228 ClAVAGELLING »T» 27
Subdiniense 80 , haliotoidea ... 458 CLAVELLATiE (Trigonise) ... 310
subguttifenim ... 213 „ Haueri ... 234 Cl-eidophoeus 98, 269, 482
subbillanum ... 213 „ laciniata ... 460 „ planulatiis ... 269
substriatum 290 , Moritzi ... 234 Clementia

• <• 157
subtentum ... 215 , Miinsteri ... 234 „ papyracea . >. 158
subulosum ... 215 „ semiplana ... 234 Cleobis ... 83
subventricosmn ... 213 , spondyloides ... 234 Clepsydea ... 29
sulciferum ... 214 , suborbiculata ... 234 Clidiophoea 60, 61U62, 269
Syriacum 214 „ supracretacea ..

.

234 Clissocolus ... 251
Tippanum 215 ,, triedra • .

.

234 „ dubius ... 253
Toucasianum ... 213 Chamacea ... 223 Clotho ... 185
transluciduni ... 215 Cham^teach^a ..

.

226 „ Faujasii ... 18G
transversale ... 215 Chameljea ... 148 Cochlodesma . •• 64
triangulare ... 214 CHAMIDiE2 227 CODAKIA ... 251
trigonoides 212 Chamosteea 59, 60, 61

;

233 „ percrassa 255
tubuliferum 213 „ albida 235, 236 C(ELODON 60, 61
unedo 210 Chamosteeid^ ... 235 COMPLANAEIA ..V 301
Valdense ... 213 Chlamys ... 425 COKCHOCELE 69, 245^ 246
Vattoni ... 214 „ actinodus ... 429 „ disjuneta ... 246
Vendinense ... 213 J, acuteplicatus ..

.

429 CONCHODON ... 275
Verveceum 214 „ asellus ... 428 „ infraliasicus ... 276
Villenenvianum ... 213 asper ... 428 CONGEEIA ... 366
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CoNGEEiA spathulata 366 CoEBUiA striatula 40, il, 42, 43 Ceassatella planata 295
„ subglobosa ... 367 striatuloides 41, 43 „ prora 295

CONOCAEDIUM 211 sub-angustata 41 „ pteropsis 295
„ aliforme 211 sub-caudata 41 „ pulchra ... 292

COOPEEELLA 110^ 111 sub-compressa 41 „ pusilla 295
COEALLIOPHAaA 136, 183, 184, 186 sub-elegans 481 ,, quadrata 194
COEBICELLA 245, 248 sub-globosa ... 40 „ radiata 292; 294

„ Barrensis 248 sub-lineolata 41 „ Ratisbonensis 488
„ Bathonica ... 248 sub-striatula 41, 43 „ Robinaldina 293

depressa ... 248 sulcata 43 Rothii 295
COEBICULA 202 syriaca 41 „ rugosa 294
COEBIN^ 246 Traskii ... 41 „ Sabaudiana 294
COEBIS ... 248 truncata 40 „ Saxoneti 294

„ Bathonica 248 tunicata 45 „ snbgibbosula 294
„ cordiformis 247 Tuomeyi ... 41 „ subplana 295
,, fimbriata 248^ 254 velata 41, 481 „ Syriaca 295
,, Isevis 249 COEBULAMELLA 37 „ taurica 295
„ laticosta 248 55 grregrarea 37^ 41 „ Tenouklensis 295
„ oblonga 252* 255 COEBFLIN^ 34, 480 „ transversa 295
„ plana 248 COEBULOMYA 39, 480 „ tricariuata 195
„ rotundata 247 „ mediterranea 39 „ truncata 295
„ subclathrata 254 COEBUEELLA 36 „ Uvasana 295
„ sublsevis 252 COEIMTA 63 „ vadosa ... 295

typica 252^ 254 „ glabra ... 64 „ Vindiennensis ... 293
„ Verneuilli ... 252 >> lata 77 „ Zitteliana 29*5, 296

COEBTJLA 480 » Oldhamiana 73, 76 Ceassatellid^ 291, 488
„ sequivalvis 42^ 79 5» pertusa 73, 77 Ceassina 278
„ algeformis 41 J> pinguis 63, 77 Ceassivenus 483
„ angustata 41 ,, recurva 72 Cebnatfla 395^ 398
„ bifrons 40 ' }> rotundata 72 „ avicularis 395
„ Bockschii 40 >> simplex 72 „ elegantula 401
„ cancellifera 41, 45 ,, tenuistriata 64 Ceenella 334, 372, 36i 367
„ cardioides 246 COECULUM 210 „ decussata 367
„ carinata 36 Ceassatblla ... 293 „ elegantula 374
„ caudata 41 sequivalvis ... 294 „ granulato-cancellata ... 374
„ Chilensis ... 41 Alabamensis ... 295 „ rhombea ... 368
,, cochlearia ... 43 arcacea ... 294 „ sericea . , 374

Columbiana ... 41 Austriaca 294 Ceenellin^ 364, 367
„ com eta ... 41 Bandeti 295^ 312 Ceiocaedium 486
„ compressa ... 40 Bockschi ... 40 „ dumosum 486
5, congesta 41 Bosquetiana 294 Ceiptomya . 41
„ costse ... 40 calceiformis ... 294 Ceista 152^ 167
„ crassimarginata 41 capricranium ... 295 „ divaricata ... 152

„ crassiplicata 41 compacta 295 Ceyptodon 51, 249, 260

„ cultriformis ... 41 complicata ... 294 „ flexuosus 249
„ curtansata 36 Cornueliana 294 Nuttallii 52

„ Edwardi ... 40 cuneata ... 295 Ceyptogeamma ... 148

5, elegans ... 40 dsedala ... 295 Ceyptomya ... 39

„ elegantula 40 Delawarensis ... 295 Nuttallii ... 34

„ Eufalensis ... 41 Desvouxi ... 295 Ctenocaedium ... 210

,, exsulans ii", 45 Dufrenoyi 294 Ctenodonta ... 326
Foulkei ,, 41 Evansii 295 „ contracta 326

„ Ga'dtina 40 Fiziana ... 294 Ctenoides ... 413

„ gigantett 42^ 166 Galliennei ... 294 „ amygdaloides ... 415

„ Glosensis 36 Galloprovinciali s 294 „ Bangasiana ... 415

„ Goldfussiana 40 grandis 295 „ divaricata 415

„ Graysonensis ... 41 Guerangeri 293^ 294 „ Essertensis ... 414

gurgyaca 40 hellica 294 „ frondosa ... 414

„ Hillgardii 41 berealis ... 295 „ granosa ... 415

„ Hornii 41 inornata 294 „ nobilis 415

„ impressa 42 kingicola 294 nux 415

„ incerta ... 40 Ligeriensis ,,

,

294 „ obsoleta 415

„ inornata 41 lineata ... 295 rapa ... 414

„ laevigata 166^ 246 lintea ... 295 „ scaberrima 421

„ Leufroyi 40 macrodonta 294 295 „ subovalis 414

„ lineata 41 Marrotiana 294 „ tecta 414, 415^ 420

„ minima 41* 44 Monmoutliensis ... 295 Ctenosteeon 413

„ neocomiensis 40 Neptuni 294 „ complanatum 422

„ obtusa 41^ 42 Normaniana 294 „ distans 413, 416

„ occidentalis 41 orbicularis ... 294 „ proboscideum ... 415

„ ovalis 41 palmula 295 „ pseudo-proboscideura 414

„ parilis ... 41 parallela 195, 194 CucuiL^A 214, 333, 337, 342, 343

„ parsm'a 41, 44 parvula 295 „ sequata 350

„ planulata 109 Penana ... 481 „ eequilateralis 344 345

„ primorsa J • • 41 perlata 295 „ angularis ... 345

„ punctum 40 perplana 295 „ antrosa 345

„ quadrata 36 Picteti 295 „ Atherstonei ... 345

„ socialis 40 pisolithica 294 „ Austriaca 344

6l
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CucuLL^A cancellata 345 Cypeicaedia cordiformis 190 Cypeifa Marcousana 193

J7 carinata 343; 344 jj galiciana 195 modesta 195
ii compianata 342 }> isocardioides ... 190 Miilleri 195
» compressiuscTila 345 >» isocardia 194 Neptuni 194
>> concamerata 337 >) nucleus ... 195 Nicaisei 195
)> dilatata 345 >> obesa 189 Noueliana 194
» dubia 345 » parallela 195 oblonga 194
» elegans 345 j> protracta 194 Orbensis 193
>) elongata 343 » rugata 195 ovata 195
3> exigua 345 5> secans 195 pinguis 195
>> Fischeri 345 » subcarinata . .

.

194 procsena 486
„ Fischeriana 345 'J testacea 194 quadrata 193
>> Gabrielis ... 345 'J texana ... 195 regularis 193
i> glabra 489 »J Thersites ... 195 Rhodani 193
>) Goldfussi ... 344 J5 trapezoidalis 194 rostrata 193, 194*, 195
>} inermis ' 346 )> tricarinata ... 194 Saussuri 193, 195
>> inornata 336 >> Valdensis ... 194 securiformis 193
» Jonesi ... 345 Cypeicaedinia 276 Sharpeana 193
» Kraussi ... 345 > , lamellosa 277 sub-rostrata 486
>> Maconensis ... 345 Cypeicaedites 274, 335 SyssolaB 195
» Mathewsoni ... 346 J , modiolaris 360 transversa 195
» Nebrascensis 345 > , ventricosa ... 335 trapezoidalis 195
» parallela 345 Cypeimeeia ... 157 tumida 190
>> po^ygiypha ... 338 }) analoga 178 Valangiensis 193
3) rotundata 343 ,, arcotensis 160 van Reyi

ELLA
195

» Scbourowskii ... 345 )> cretacea 165 Cypein 201
>i signata ... 345 » dentata 165 Cypeinopsis 192
9} Shumardi ... 345 }) discus 163, 180 Cyeena 201
J> subelegans ... 345 ,J excavata 157, 165

,, arenaria 204
» terminalis 345 >} numismalis 163

*> Bengalensis 20a 201
>> texta ... 344 )> obesa 180* 262

J, Carolinensis 201
>i Tippana 345 „ Oldliamiana 171, 179 caudata 203
J> transversalis 345 >) Peruviana 165

,, Ceylanica 201
» truncata 346 „ spissa 166

jj cretacea 203", 204
}> ungula 345 5J texana 165

,, elliptica 203
„ Vogulica 345 Cypeina 191 ,, Heysii 202
J» vulgaris

• .. 345 Abbatise 193 ,j ovalis 203
CUCULL^AECA ,,, 340 acuminata 195 Saimacida 201
CUCFLLAEIA 337 sequilateralis 195 ,, solitaria 201, 203, 204
CUCULLELLA 319 africana ... 195 jj Sumatrana 201

i) cultrata ... 320 angulata 193, 486 Cyeenella 260
Ctjcuebitula 26 Archiaciana

• •. 194 Cyeenid^ 200
„ cymbia 26 arenaria 204 Cyeenoida 260

CULTELLUS 95^ 100 Aubersonensis ...

1#
3J Dupoutii 260

» subteres ... 97 Bernensis Cyeenoidea 137
CUMINGIA 107 111 bifida 190^ 194 Cyeilla 330, 331^ 334

>> grandis 107 bisecta 195 ,, sulcata 334
CUMIFGMIN^ 107 Cancriniana ... 195 Cyetodaeia 86
CUNEUS 145 carinata 195 Cyetodonta 335

>> reticualtus ... 145 Carteroni ... 193 Cyrtopleuea 2?.

CUETONOTUS 309 cincta 195 Cytheeea 149
>} elongatus ... 309 compressa 195 5> arabica 152

Cyamium 138, 266 consobrina 194 J, Archiaciana 170
» antarcticum ... 266 cordialis 192, 199^ 486 ,, Arcotensis 171

Ctathodonta ... 69 cordiformis 193 ,, attenupta 169
Ctcateea . , 194 crassicornis 73; 193 3J (Callista) discoidalis ... 175
Cycladella 111 crassidentata 189, 190, » (Callista) erycina 150, 151
Cyclas 203, 252, 278, 365! 393 194, 197 (Callista) laciniata 174

5> ambigua
discors

... 204
253

crassitesta

cristata

194
198

}> (Callista) minutula
callosa

175
151

}} gregaria ... 204 cuneata 193 )i (Caryatis) iutercisa 178
„ tsBniolata ... 257 curvirostris 195 5, (Caryatis) turgidula ... 177
JJ cyclina 121, 155, 157 , 158 484 cycladiformis 194 3J castrensis 152
J' circularis 165 Deshayesiana 193 crassatelloides 150
?J primseva 157, 162 eximia 195 >> (Crista) divaricata 152
5J cyclocardia 281, 282, 286 ^' expansa 195 (Dione) Veneris 151
5J borealis ... 281 Ferguson! 193 ,, erycina 173
„ cyclostreon 441, 475 „ Forbesiana . .. 197 }y elongata 162
J> aracbnoidea ... 478 fusiformis ... 193 ,, fabulina 161^ 174

^ » Nilssoni ... 475 globosa 193 ,5 Garudana 170

— > /^Cymbo]
plicatuloides ... 478 Helmerseniana 195

3) gibba 152
'HOEA ... 54 incerta iii; 194 ,, gigantea 15a 172

i> Ashburnerii ... 56 inornata 193, 195 ,, Herzogii 166
Cymelia ... 71 intermedia ... 194 Hornesi 162

,, undata 176 islandica 192, 198, 200 Hydana 154
Cypeicaedia 183 Khoroschovensis 195 ,, lassula 171

)> acutangula ... 190 la3vis 195 „ lens 165
» Boissyi ... 194 Ligeriensis 194* 195 )> linoelata 160
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Cytheeea lyrata ... 172 DiPLIDIA 232 Egerella 133

„ (Meretrix) attenuata ... 151 „ unisulcata 232^ 234 Egeria 133
„ ovalis ... 161 DiPLODON 301 „ ovalis 133

plana 160, 161, 169, 170 DlPLODONTA 261 „ subtrigona 133
„ polymorpha 162 „ gurgitis 262 Elasmodon 301
„ Rotomagensis ... 172 „ Urgonensis 262 Elathia XX.
„ sculpturata 173 DiPLOSCHIZA 474', 478 „ Arconatii XX.
„ solitaria 172 „ cretacea 478, 479 Electroma 391
„ staminea 483 DiPLOTHYEA 20 Eligmus 396
„ subelongata ... 162 „ Smithii 20 „ contortus 396
„ subplana 160 DiPSAS 303 „ polytypus 396
„ Telugensis ... 177 DisciTES pusillus 428 Elizia 115
„ triangularis ... 292 DOLABEA 63^ 271 „ orbiculata 115
„ vagrans ... 176 „ corrugata 271 „ reversa 115

Cytheriopsis ... 154 DONACID.^ 131 EmbtwA Korenii 36^ 38
„ Hydana 154 DONACILLA 116 Enargetes 240
„ Moulinsii ... 154 „ compressa

„ cornea
DONACINZE

... 163
105
112

Endopleura
Enocephalus
Ensiculus

109
366
95

DONACITES 134 Ensis 94, 95D DONAX
„ acutangulus

... 133
134

Entodesma Chiloensis

EOPTEEIA
65

389
Dacosta ... 27 „ compressus 133 „ typica 389
Dacridium 364, 368 gracilis 134 Ephippium 451
Dactilina ... 22 „ irus 141 Eriphyla 156, 484

„ Campecbensis ... 22 „ latus 135 „ diversa 182
„ dactylus 22 Loryi .!! 135 „ Forbesiana 181

Darina ... 51 „ naviculus 134 „ lenticularis 181^ 484
Darinia ... 105 „ ovalinus 134 „ umbonata 156, 165
Dayila ... 105 „ rugosus 133 Ervilia 105
Dendrostrea ... 454 „ scortum 134 Erycina 263
Dentipecten- ... 425 „ sp. ind. ... 136 „ cretacea 267
Dianchora ... 442 „ subradiata ... 123 „ Geoffroyi 266

„ guttata ... 233 „ trunculus 134 „ Laperousii 264
Diceeas ... 229 „ vittatus 133 „ pellucida 263

„ arietina 233 D'Orbigxia 239 Erycinella 248^ 264
„ arietinum ... 229 DoESOMYA dorsata 480 ovalis 264
,, Favri 233 DOSINIA 155 Erycinid^ 263
„ Gaultinum 233 „ Argine 164 ESTHEEIA 65
„ Germani 233 „ cretacea 162 ElJCHAEIS 35; 480
„ guttata ... 233 „ densata 165 „ eliptica 36
„ Lorioli ... 233 „ depressa 165 EULOXA 277

Diceeocaedium 228, 229 ,, elevata 165 EUMEGALODON 275
„ Himalayense 229 „ Euterpe ... 164 EUMICROTIS 389

Jani ... 229 „ excavata 165 Etjrtdesma 226
DiDACNA 212 „ gyrata 165 „ cordata ... 226
DiMYA 397 „ Haddonfieldensis ... 165 EXOGYRA 234, 454

„ Deshayesiana 397 „ infiata 165 „ Africana 456
DiODUS 201 „ lupina ..! 155 „ aquila 456

„ tenuis 201, 203 „ obliquata 165 „ Arduennensis 456
DiONE - 151, 483 „ pertenuis

'
165 „ arietina ... 457

„ brevilineata 165 ., sphsericula 156 „ Autissiodorensis 456

, Californiana 165 „ tenuis 165 „ Ballagensis ... 456

, Conradiana 165 „ trigona ... 155 „ Bellaiguensis 456

, Delawarensis ., 165 DOSINIIN.^ 155 „ Bellaquensis ... 456

, Devoeyi ... 165 DOSINIOPSIS 151, 169 „ Bourgeoisi 457

, Eufalensis 165 „ alta 165 „ Boussingaultii 455! 456

, eversa ... 165 „ lenticularis 165 „ Bradakensis 457

, Lamarensis ... 165 „ Meekii 151^ 165 „ Caderensis ... 456

, leonensis ... 165 DozYiA lenticularis 483, 484 „ Callimorphe 456
lenis ... 165 Deeisseka 366 „ canaliculata 456L^.^63

, liciata ... 165 „ Africana 367 „ carinata 456i,^i|g

, Meekana ... 165 polymorpha 363^ 367 „ Cassandra 456

, Missouriana ... 165 „ Schrockingeri 367 „ columba 455, 456

, Nebrascensis ... 165 „ spathulata 366 „ Coniacensis 457

, Owenana 165 Deeisseninje 363! 365 „ conica 456

, orbiculata 165 Dreissenomya 367 „ contorta 457^ 458

, Oregonensis ... 165 Dysnomia 301 „ cornu-arietis 458

, ovata 165 „ costata 454 461

, pellucida

, perbrevis

165
165 „ decussata

455, 456
457

Eipleyana ... 165 „ digitata 456

, tenuis ... 165 E „ Dupuii ... 456

, Texana 165 Eos 456

, tippana ... 165 Eastonia ... 53 „ Eumenides 456

, Uvasana 165 „ rugosa 53 „ falco ... 456

, varians 165 Ebueneopecten ... 425 ,, fausta 461

, Veneris 151 Edmondia 66, 67, 186 „ Ferdinandi 457
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EXOGYEA flabellata 456, 458 FiSTULANA amphisbsena 29 Geeyillea anceps 399
Fourneti 457, 462 „ aspergilloides ... 30 „ dentata ... 400
fragosa 457 „ constricta 18, 22 „ digitata 399
haliotoidea 456, 458 „ tubulosa 29 „ difficilis 400
Heberti ... 457 FCEGIA 29 „ enigma 400
inflata 457 „ agglutinans 29 „ ensiformis 400
laciniata 457, 460 „ Recluziana ... 29 „ extenuata 400
Iseviuscula ... 457 „ tuberculata 29 Fittoni 400
Langloisi 457 „ Zebuensis 29 „ Forbesiana ... 399
Larteti ... 456 Feagum 210, 215 gregaria ... 400
lateralis 463 „ prsecurrens 222 „ Jaccardi ... 399
Loriolis 456 FuECELLA arenaria 11 ,, linguloides ... 299
Luynesi 456 PUECELLANA 11 ., magnifica 400
Matheronana 457, 460 FUECELLIN^ 11 „ Michailensis ... 399
Mermeti
mimima

... 456
457

„ recta

„ Renauxiana
... 400

400
Minos 456 „ silicula ... 400
Miinsteri 458 Gr > ,, Sobralensis ... 400
neocomientis 456 „ solenoides 393, 46a 409
Olisoponensis 456^ 461 Gaeeaeitjm 248 „ subaviculoides ... 400
orientalis ... 458 Galatea 132, 135 „ subtortuosa 400
ostraciiia 458, 459, 462 Galaxtjea ... 64 „ ' tenuicostata 399
Overwegi 456, 462 Galeomma . ., 268 „ volucris 400
Palsemon ... 456 „ Turtoni 268 GlTOCENTEUM 22
parasitica

plicata

... 458 Gaei-Psammobia iii" 113 Glans 284
456^ 458 , compressa 122 Glaucoi^ome ..! 91

plicifera 458, 459, 460 , Escheri 122 Glauonomya 91
polygona
Puscbii

456 , Guilleroni 122 „ cerea 89
458 , insignis 113 Glatjconomyid^ 89

pyrenaica

quercifolium

Eatisbonensis

... 460 , intermedia 122 Glossid^ 183
... 456 , modesta 114 Glossocaedia ... 189

456 , Studeri ... 122 Glossodeema ... 188
Eauliniana ... 456 , tenuis ... 122 Glossus ... 188
reticulata ... 458 , texta ... 122 „ Conradi ... 195
Ehadamantiis 456 , Valangiensis 122 „ cor ... 188
sigmoidea ... 458 Gaein^ 113 „ Moreauensis ... 195

Sollieri 458 Gasteana 120 „ rubicundus ... 188

squamula ... 458 „ fragilis 120^ 123 „ Washita ... 195

staumatoidea 459 Gastroch^na ... 26 Gltcimeeis
. 85

stomatoidea 458 „ Americana 30 „ Norvcegica 85, 86

striato-costata 458 „ ampliishsena 14, 29 Gnathodon 105

sub-orbiculata 455, 456, 462 „ arciformis 29 „ Valdensis ... 55

subsquamata 456 „ aspergilloides 81, 30 Goldpussia 211

Tamulica 462 „ astrsearum 29 GOMPHINA 142, 149

Texana 458 „ brevis 29 GONIDEA 302

Tombeckiana 456 ,, cylindrica ... 29 GONILIA ... 278
Trautscholdi 458 „ dilata 29 GomOCHASMA 19, 23

Trigeri 456 „ Essensis 29 GONIOMTA 70
tuberculifera ... 456 „ Gaultina 29 „ Archiaci ,,, 75

vultnr 456 „ Marticensis ... 29 „ caudata 75

Washiiigtoni 458 „ Matronensis

„ ornata

„ ostrea

„ pistilliformis

29
14

29
29

„ designata

„ Geinitzii

„ Mailleana

„ Noueliana
;;:

75
75
75
75

F „ pyrifornis

„ llatheriana

29
29

„ Rauliniana

„ Rouyana
... 75

75

Fabulina 118 Royana 29 „ Villersensis ... 75

Felania 261 „ Royanensis 29 Goniosoma 191, 486

diaphana 261 „ rugosa ,.

,

14 „ inflata 191, 195

Fimbria 248 „ Sancta3-crusis ... 29 GONODON ... 247

coarctata 252 „ socialis 29 GoODATiT.IA ... 279"
corrugata

fibrosa

252 „ siunosa 29 „ miliaris ... 279
J5

252 „ tenuis ... 29 GOODALLIOPSIS ... 279
JJ

gaultina

gemmifera
252 „ Tornacensis 29 „ Orblgnyi ... 279

... 252 „ tubulosa ... 29 GOULDIA
... 279"

Michaillensis 252 „ Valengiensis 29 „ decemnaria
''.

287
multilamellosa ... 252 „ voracissima 15, 29 ,, declivis 287"
rotundata ... 252 Gasteochjenid^ 25 „ minima m. 279"
Salignaei 252 GASTEOCH^NINiE ... 26 „ planissima 286, 289"
striatocostata ... 252 Gemma 156, 483 „ trigonioides 287, 290

5'

sublamellosa 252 „ cretacea 166 Geammatodon 336
3>

Tevestbensis 252 „ Manhattensis 156 „ disparile ... 351
3'

Verneuillei 252 „ Totteniana 156', 483 „ Japeticum 350

FlMBEIELLA 246, 485 Geevillea 336, 392 Geammysia 27a 271
Isevisata 252 ala ... 400 „ pes-anseris 271

Fischeeia 134 „ aliformis ... 399 Geanocaedium 207, 215^ 487
Delesserti 135 „ Allauditnssis ... 399 Geateloupia 154

FiSTTJLANA 26 „ alpina ... 399 „ irregularis
... 154
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Geateloupia Moulinsii ... 154 HiMELLA 34 ICONOTIA 145, 146
Geessly^ 67, 69

jj fluviatilis 34 „ discrepans 164
Groteiania .. 278 HiNDSiA 266 „ elicita 168

„ jugosa 287, 289 HllS-DSIELLA ... 266 „ impar 163^ 168
„ semicostata ... 278 HiNNITES ... 427 „ Pondicherriensis 167

GEYPH^i ... 454 j> Andoorensis ... 439 ICHT i OSAECOLITHUS 234
angulata ... 454 j> Cortesii 427, 430 Idothea ... 248
Ariana ,,, 465 » Dujardini ... 430 Inoceeamus 393
Arnaudi ... 456 59 Favrinus ... 430 „ acuteplicatus ... 401
Arrialoorensis ... 464 » giganteus 430 „ alatus ... 401
belliplicata ... 457 5J Leymerii ... 430 „ alve.atus ... 401
biauriculata ... 456 J> Occitanicus ... 430 „ ambiguus ... 401
Biskarensis 456 5> Renevieri ... 430 „ angulatus ... 401
bulla ... 457 S) Salevensis ... 430 „ annulatus ... 401
Cenomana ... 456 5> Studeri ... 430 „ aratus ... 402
Cerberus ... 456 Urgonensis ... 430 „ argenteus ... 401
columba ... 462 HiPPAGUS 225, 260 „ aviculoides 401
Costei ... 457 jj ^milianus 260, 262 „ Balcbii 401
cretacea ... 457 » isocardioides 225, 260 „ Barbini ... 401
cyrtoma ... 457 3» Leanus 224, 225 „ Brongniarti ..' 400
Delettrei ... 456 HiPPOMYA 359, 360 „ Canadensis 401
depressa 456 HiPPOPODIUM 359, 361 „ cancellatus ... 401
eburnea ... 456 j> ponderosum ... 361 „ capulus ... 401
exogyroides ... 456 HiPPOPFS ... 227 „ cardioides ... 401
forata ... 478 }> equinus ... 227 „ cardissoides la. 401
fornix ... 457 HiPPUEITES 228, 238 „ chamseformis ... 401
gibba ... 457 » Arnaudi ... 241 „ concentricus 400, 407, 489
lateralis ... 457 >i bioculata 239, 241 „ conicus 401
Lesueuri ... 456 JS chilensis ... 241 „ eonfertim-annulatus 401
mucronata ... 457 if coUiciatus ... 241 „ Conradi ... 401
navia ... 457 a contorta ... 241 „ convexus ... 401
Pitcheri 457 » cornuvaecinum 238, 241 „ Coquandianus • .i 400
proboscidea 466^ 457 >} corrugatus ... 241 „ cordiformis ... 400
Poodoorensis 456, 464 » dilatata 239, 241 „ Cripsianus 400, 401, 405
rediviva ... 456 » exarata ... 241 „ Cripsii ... 405
Reussii ... 457 » fasciata ,,, 241 „ cuneatus ... 401
suborbiculata ... 462 )) fistuloidea ... 241 „ cuneiformis ,. 401
terebratuliformis ... 456 i» flexuosa ... 241 „ Cuvierianus 393^ 400
thirsse ... 457 i) Fortisi ... 241 „ Decbeni ... 401
uncinella 457 it imbricata ... 241 „ digitatus ..*. 401
vesicularis 456, 457, 465 i> Liimarckii ... 241 „ diversus 402^ 407
vesiculosa 456, 866 i> Loftusi 238, 241 „ elevatus ... 402
vomer ... 457 a Loveti 241 „ Elliotti ... 40].

Getphites speluncaria ... 389 i) maxima 241 „ exogyroides ... 401

))
Ratisbonensis ... 462 a monilifera 239^ 241 „ expansus ... 401

Geyphoehynchus ... 390 )i nana ... 241 fragilis 401
Geyphgsteea ... 454 » organisans 239, 241 „ Geinitzianus 402, 407

a radiosa 238 239, 241 „ gibbus 401

a rugulosa ... 241 „ Goldfussianus ... 400H i) Sartbacensis

sulcata

... 241
241

„ Humboldtii

„ impressus
... 401

400

Halobia ... 389 a Syriaca ... 241 „ incurvus ... 401

" Lommeli 389 j> texana ... 241 „ inflatus ... 401

salinaria ... 389 }) Toucasiana ... 241 „ intermedins ... 401

Haepax 441 » turricula ... 241 „ involutus 394, 461

Terauemi ... 441 vesiculosus ... 241 „ Jaccardi 400

Haevella 53* 54 HlPPUEITID^ ... 236 „ labiatus 400, 402; 408

elegans ... 53 HCEENESIA ... 392 „ Lamarckianus ... 393

Hatasia
^ o

., 21 j> Joannis-Austrise ... 392 „ Lamarcki 400, 402

Hecuba 131, 134 HOMALA ... 118 „ Larouxii 401

Hemicaedium 210 HOMALINA 118 latus 400, 401

aviculare ... 210 HOMOMYA ... 68 lingua ... 401

Hemimactea ... 54 HOPLOMYTILXTS 364, 365 „ lobatus ... 401

Hemipecten ... 427 HUMPHEEYA ... 28 „ lunatus ... 401
Forbesianus 427 Strangei ... 28 „ Lyncbii ... 402

Hemiplacuna 475, 476 Huxley^ ... 334 „ Mortoni ... 401

Hemiplicatula 451, 475 Hypogella 94, no „ multiplicatus 402, 406

detrita ... 452 i> cuneatus ... 100 „ mytiloides 408
>J

solida 451 Hypoteema ... 394 „ Nebrascensis ... 401

Hemitapes 144, 14-8 160, 166 a triangularis ... 394 „ neocomiensis ... 400

Heee 251 Hyeia ... 306 „ nobilis 401, 415

Kiclitliofeni ... 251 Hyeidella ... 301 „ peculiaris ... 401

Heteeocaedia si 2m „ pernoides ... 400

Hetoeodonax ... 134 „ perovalis ... 401

Hettan&ia 132 . 135, 212 I „ pertenuis ... 401

HiATELLA ... 84 Iacea ... 110 pictus ... 400

HiATULA ... 114 „ Japonica ... 110 „ planus ... 400

}) subradiata ... 115 „ Seycbellarum ... 110 „ plicatus ... 401

6m
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Inoceramus problematicus 400, 408 ISOCARDIA obliqua ... 194 Latiarca transversa 338, 346
?j propinquus 400 „ Orbignyana _.. 342 „ ononcheila 338, 346
jj proximus ... 401 „ ovata 247 Latofa ... 133
» pseudomytiloides . .

.

401 „ ovum ... 195 Lavignon ... 106
» regularis 400 „ planidorsata 189, 195 „ Baylei ... 111
i> Requieni 401 „ prselonga ... 194 „ Clementina 111
•> • Rcemeri 401 „ pusilla 195 „ Marcouti 111
» Sagensis 401 „ pyrenaica 187; 194 „ minuta 111
>» salsebrosus 401 „ Renauxiana 194 ,, pbaseolina 111
» Salomoni 400 „ semiradiata 194 „ rhomboidalis 111
>s siliqua 379 „ similis 188^ 194 „ subphaseolina ... 111
J> simplex 408 ,, Sowerbyi 486 Lazaria 284
9> Simpsoni 401 „ subsinuata 73; 195 Leda, see Nuculana 320
>> striato-concentricus 400 ,, subquadrata 194 „ Fcersteri ... 327
SJ striatus 400, 401 „ subtransversa 189 „ Hagenovi ... 327
}> subcompressus ... 401 trigona ... 194 „ indica ... 323
J> sublabiatus 401 turgida ... 194 „ lyncuris ... 322
» sublsevis ... 401 „ Valangiensis I.I 194 „ pectinata 327
» subundatus ... 401 „ ventricosa ... 195 „ striatula 323
J> sulcatus ... 393 „ Wasbita ... 73 „ tenuirostris 322
3> Syriacus ..

.

402 ISOCULIA 186 „ undulata 322
>J tegulatus ... 400 „ corrugata 186 Ledid^ 318
>J tenuilineatus . .

.

401 „ ventricosa 186 LEauMEN- 96^ 100
» tenuirostratus 401 ISODOMA 202, 484 „ appressa 100
»> tenuis 4oa 401 „ cyrenoides ... 202 55 elliptica 100
?? Texanus ... 401 ISODONTA ..-. 132 „ planata 100
>» triangularis ... 401 „ Deshayesea 132 ,5 Schumacberi 100
» truncatus ... 401 ISOGNOMON 383, 395 LEaUMINAIA 302
J> undabundus ... 401 TXARTIA 64, 72 Legumifaria affinis 95
M nndulatus 400, 406 „ distorta 64 Leila 306

nndulo-plicatus ... 401 ,5 Blainvilliana 306
}> Vanconverensis ... 401 Leiomta 109
» Vanuxemensis ,,, 401 Leiosolenits 370
if Vanuxemi ,,, 401 J Lejonkairia 121
>j Websteri 401 Leprocofcha 395
5> Wbitneyi ... 401 Jagonia ,,, xix. Leptodomus 66, 86, 270

Iphigekia ,.

.

134 Janeia ... 271 55 fragilis 270
Iridia ,,. 301 Janira . .. 426 Leptomya 69, 481
Iridina Ill 305 „ Fontanieri ..

.

437 Lepton 63, 111, 365
ISOARCA . .

.

338 „ Hallii . .. 426 „ squamosum 265
„ Agassizi 342 „ Isevis ... 438 Leptosolen 96, 106; 482
J> alpina ... 342 „ quinquecostata ... 437 Leijcoma 22, 148
>J costata 342 Jouannettia 20 LiBRATULA 287

deenssata 339 Julia 359, 361 ,5 plana 267
» gibba 342, 349 „ exquisita 1.

.

361 LiGIJLA 64
JJ globnlosa 342 „ declivis 64
JJ obesa 342 „ substriata 265
3J supracretacea ... 342 Lima, see Radfla 425

ISOCARDIA • 1. 188 K LiMAFOMIA 477
jj augulata ... 194 „ Grayana 477
jj aquilina ... 195 Kateltsia ... 148 LiMATULA ... 413
» Ataxensis ... 194 Kellia ... 263 „ angusta 415
35 Carentonensis 194 „ cretaqea 267 „ appressa 416

cor ..

.

188 „ cycladia 260 „ Archiaciana 416
JJ cordata . .. 190 Kelliella . .. 265 „ decussata 415
}>

crenatula 195 „ abyssicola 265 „ Dupiniana 414
3) cretacea 193 194 Kennerlia 60, 65 „ elegantula 415
3J cryptoceras 73, 194 „ bicarinata 61 „ paucicostata 415
53

cyprinoides ... 290 KUPHIN^ ... 1] „ persimilis ... 420
55 Galiciana 194, 999 KUPHUS 13 „ semicostata 414
55 Ganltina 73, 194 „ arenarius 11, 12 „ semisulcata 414
53 getnlina 195 „ Mannii 12, 13 „ septemcostata 415
55

gibbosa ..

.

188 „ sub-sequilateralis 415
35 Guerangeri ,., 187 „ subcarinata 416
55 Heberti ..

.

195 „ Tombeckiana 414
>3 Jub^ ..

.

195 L LiMEA 413
35 Isevis ... 188 „ biplex 416
55 longirosiris ... d94 Labiosa 52 „ cenomanensis 416; 423
55

lunulata . .

.

194 L^VICARDIUM ... 209 „ exigua 416
>5 Massagetica ... 195 „ Brobei • .• 487 „ Oldhamiana 423
55

minima ... 188 „ linteum 215, 486 „ Sarsii 414
55 Moevusi 195 „ Norvegicum 209 LiMOPSIS 333
55 modiolus 194, 486 „ serratum ... 209 „ calva 341
35 Montmollini ... 194 Lamproscapha ... 303 „ complanata 341
35 nasuta ... 195 Lampsilis 301 „ Guerangeri 341
35 neglecta ... 195 Las^a Ill, 265 „ Hoeninghausi 341
35 neocomiensis ... 194 Latiarca 338 „ multistriata 334
SJ numida ... 395 ,, gigantea 338, 346 „ nitens 341
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LiMOPSiS Oregonensis 341 LiTHODOMUS tumidula ... 375 LuciNA Sanctse-crucis 252
„ parvula ... 341 „ Weberi ... 375 „ scabra 251
„ radiata ... 341 LiTHOPHAGA 138, 369 „ sculpta . 252
„ rhomboidalis ... 341 LiTHOPHAauS ... 369 „ solidula 252^ 262
„ Sacheri 341 LONCOSILLA 98 „ spinifera 251, 258
„ striato-punctata ... 341 „ solenoides 98 „ sub- circularis 253
„ texturata ... 341 LOPHA ... 454 „ sub-lenticularis 253
„ transversa 341 LOEIPES ... 250 „ sub-numismalis 253

LiNEAEIA 117, 482 „ dubius ... 251 „ subpisum 253
„ cancellato-sculpta ... 124 „ lactea ... 250 „ subsquamulata 253
„ circinalis ... 124 LUCINA ... 249 „ sub-truncata 253
„ concentrica 131 „ acutilineata ... 253 „ sub-undata 253
„ irradians ... 124 „ Adansoni ... 261 „ supra-cretacea 253
„ metastn'ata 124 „ anceps ... 249 „ Syriaca 253
„ multilineata ..

.

124 „ Arcotina ... 258 „ tseniolata 257
„ sculptilis ... 131 „ Arduennensis ... 252 „ tenuis 253
„ semiradiata 124, 131 „ barbata ... 250 „ tigerina 251
„ semlsculpta 130 „ bipartita ... 278 „ Turoniensis 253

LlOCONCHA ... 151 „ Campaniensis ... 253 „ undata 257
„ arabica ... 152 „ Childreni ... 251 „ Urgonensis 252
„ castrensis 152 „ circularis ... 181 „ Valdensis 252

LlOCTMA 483 „ collumbella 51 „ ventricosa 253
LlOPISTHA n, 208 „ corbisoides ... 253 „ vermicularis 252
LlEODISCUS 251, 278 „ Cornueliana ... 252 „ Vibrayeana 252
LlEOPECTEN 425 „ cretacea ... 253 LUCINACEA 243

„ septemplicatus ... 429 „ cumulata ... 253 LUCINID^ 244^ 488
LiTHAECA ... 340 „ dentigera ... 258 Ltjcinopsis 121
LiTHOCAEDiUM aviculare 210 „ Desmoulini ... 253 „ undata 121
LiTHODOMUS 369J 486 „ discors ... 253 LUFAECA 335^ 338

„ sequalis 375 „ divaricata ... 292 „ costata 338
„ affinis ... 375 „ Dumoulini ... 253 LUNTJLICAEDIUM 210
„ Aglee ... 375 „ Dupiniana ... 252 „ semistriatum ... 211
„ alpina ..

.

375 „ excavata ... 251 LUTETIA ... 279
„ amygdaloides 375 „ excentrica ... 253 „ Parisiensis !!! 279
„ Archiaci ..

.

375 „ fabula ... 251 LUTEAEIA 53
„ Aubersonensis ..

.

375 fallax ... 256 „ cuneata ... 55
„ australis 375 „ fibrosa ... 253 „ elongata ... 87
„ avellana 375, 376 „ Fischeriana ... 253 „ longissiraa ... 55
„ Carentonensis 375 „ Geinitzi ... 253 „ navalis ... 55
„ cinnamomeus 371 „ Germani ... 252 „ nuculseformis 43
„ cirmamominus 369^ 371 „ globiformis 252, 262 „ speciosa ... 55
„ Ciplyana 375 „ Grangei ... 253 „ truncata 55
„ contorta ... 375 gyrata ... 253 LUTEAEIIN^ ... 50
„ Coquandi 375 Harlei ... 253 LUTRICOLA 110
„ cretacea 375 „ heteroclita ... 252 „ Chemnitzii 110
„ curta 376 „ insequalis ... 253 Ltcodus 228^ 230
„ cypris 377 „ Jamaicensis ... 250 cor ... 230
„ discrepaiis 361 „ jugosa ... 289 Lymnocaediin^ ..

.

211
„ elongata 375 „ lens ... 181 Lymnocaedium 211
„ Gruneri 370 „ lenticularis 156, 253, 483 Lyonsia .'. 65
„ Hannonise 375 „ lobata ... 253 „ Alduini ... 73
„ hippuritum ... 375 „ Masylsea ... 253 „ Heberti 65
„ intermedia 375 „ Michelini ... 253 „ globulosa ... 47
„ irregularis 375 „ nasuta 154, 253 „ lata ... 47

litbophaga ... 369 „ Nereis 164, 253 „ meniscus ... 73
„ modiolus 375 „ Nicasei ... 253 „ Peinii 73
„ obesa ..] 375 „ obesa ... 180 „ plicata 65
„ oblonga

*
375 „ occidentalis ... 253 „ recurva ... 72

„ obtusa 375 „ orbicularis ... 252 „ Rouyana 72
„ oriiata 375 „ ornatissima ... 289 „ subrotundata 72

oviformis 375 „ ovum ... 250 Lyonsiella ... 65

„ palmula 361 „ parvilineata ... 253 „ abyssicola 65

„ parasiticus ... 371 „ percrassa ... 255 Lyeiodojt ... 310
pra3longa 375 „ Phillips iana ... 253 Lyeodesma ... 334

„ Prestensis ... 375 „ Phillipinarum ... 250 „ plana 334

„ pyriformis ... 375 .,
pisum ... 252 ,, pulchella ... 335

5, Ripleyana 375 „ pinguis ... 253 Lyeodus 480

„ rostrata 375 „ plicatocostata ... 253 Lyeopecten ... 425

„ rngosa 375^ 376 „ postice-radiata ... 253

„ similis ... 375 „ postradiata ... 154

„ socialis 375 „ producta ... 253

„ spathulata 375 „ Beichii ... 181 M
„ spatiosa ... 370 „ Pichthofeni ... 251

„ splendida 370 „ Kobinaldina ... 252 Macalia 112, 120, 123

„ subcyliudrica ... 376 „ Poissyi ... 253 Macha 97
„ subintermedia ... 375 „ rostrata ... 252 Machomya 52; 71
„ suborbicularis ... 375 „ Rouyana ... 252 „ Dunkeri 71

„ Toucasiana ... 375 „ Safedensis ... 253 Macoma ... 115
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Maceodon 332, 336 Meekia radiata ... 313 MODIOLA Albensis 373

334
374
373

Atherstonei
disparile 336^

345
351

,3 sella

Megalodon
312, 313

... 275
>j analoga

angusta
» Eufalensis 336

,3 cbamseformis ... 275 33 angustissima
)» Hirsonensis 336

3, cucullatus ... 275 ,, annectans 380
Japeticum 336* 350 33 triqueter ... 275 33 arcuata 266MACTEi 54 Megalomtts ... 274 33 attenuata 374

»> sequorea 106 33 Canadensis ... 274 Bainii 37Q
>i albaria 56 Megambonia ... 387 33 bella 372
a angulata 55^ 56 „ aviculoides ... 387 33 Bourgeoisiana 373
a Araucana 56 „ lamellosa ... 387 33 capitata 373
}i arciformis 56 3, suborbicularis 387 Ciplyana 374
i> Ashburnerii si 56 Megapteea

... 387 33 concentrica 373
»y Auca 56 3, Casei ... 387 33 concentrico-costellata . .

.

374
a Bosquetiana 56 Meiocaedia 187 cretacea 374
S3 Carteroni 55 33 Cumingii ... 187 33 cuneiformis 374
» Cecileana 56 „ Lamarcki 187 ,3 Cuvieri 381
>» Chilensis 56 „ Moltkiana 187 33 cylindrica 374
SJ Debeyana 56 „ tetragona ... 187 33 cypris 377
ii DidODis 56 33 vulgaris 187 33 divaricata 373
3) Gaultina 55 Meleageina ... 391 33 Dufrenoyi 373
3J gracilis 56 „ antiqua ... 399 33 faba 374 375
J> Grayi l06 „ nitida ... 404 39 Fischeriana 374
>> formosa 56 Melina 395 33 flabellum 374
)> intersecta 56 „ acuminata ... 400 33 flagellifera 373, 877
» lata 56 „ Beaumonti 400 93 fracta 373
9} Msevusi 56 „ Bougueti 400 33 GifFreana 373
»> Matronensis 55 „ Cenomanensis ... 400 33 Gillieroni 372
>} nitida 54 „ cretacea ... 400 33 Guerangeri 372^ 380
y> pervetus 56 „ ephippium ... 396 99 indifFerens 374
9> petrosa 56 „ expansa ... 400 9> inornata 373
jj ponderosa 55 „ falcata ... 400 33 interrupta (•• 373
J5 porrecta 55 „ Fisciieri 400 39 Julise 374
f3 Siouxensis 56 „ Fittoni ... 400 99 Ligeriensis 373
>} Spengleri 54 „ Forbesi ... 400 99 major 374
9} sub-striata 55 „ fragilis ... 400 99 Marrotiana 373
)} Syriaca 56 „ Germani ... 400 99 Matronensis 372
}f Texana 56 „ gibba ... 400 99 Meekii 374
3> tripartita 56; 57 „ lanceolata 400 99 modiolus 370
95 Valangensis 55 „ Lusitanica ... 400 99 Moreniana 374
i> Warrenana 56 „ Marticensis 400 99 Movtilleti 373

Macteella 53 MuUeti ... 400 39 Moulinsii 373
>} alata 53 „ polita ... 400 99 Miilleri !.. 374
J> carinata 53 „ Eauliniana ... 400 99 nitens 378

Macteid^ 49 „ Recordeana ... 400 33 nuda 374
Macteinje 53 „ Ricordeana ... 409 39 Oppeli 373^ 378
Macteinfla 53 „ rostrata ... 400 33 ornata 373, 374
Macteodesma 55 „ Royana 400 33 ornatissima 373
Macteomeeis 53 „ spathulata 386 39 ovata 374
Macteomya 119 „ subspathulata ... 400 99 oviformis 373

)> Couloni 52, 119, 122 „ valida 409 99 pedernalis 374
}> mactroides ... 52 Melinin^ 392 39 Phaedra 373

Macteopsis 106 Meecenaeia ... 147 99 Phillipinarum 377
Magdala ... 65 „ notata ... 148 93 plicatula 371
Malletia 321, 326 Meeeteix ... 149 39 polygona 378

3> Chilensis 321 „ arata ... 165 33 pulcherrima .!. 372
}> Cumingi93 321

, atteuuata ... 151 39 Queteletiana 374
Malletin^ ... 321

, fragilis ... 165 33 radiata 373
Malleus 386, 398 , Hornii ... 165 93 radiatula 379

„ vulgaris ... 398 , lens ... 165 33 radiolata 3S9
Mantellum ... 413 longa ... 165 99 reticulata 373
Maecia ... 148 , ovalis 165, 192 93 reversa !i. 373
Maeqaeitana ... 299 Tippana ... 15o 39 Reussi 373

, margaritifera ... 301 Meeoe ... 135 ,3 rugosa 372
Maegaeitophoea ... 383 Meeope 53 Saffordi 374
Maetesia ... 20 Mesodesma ... 105 semiornata 373

33 branchiata ... 24 „ mactroides ... 105 siliqua 373
33 calva ... 25 Mesodesmid^ ... 104 33

Siskyonensis ... 374
35 clausa ... 23 Mesopleuea

^
97 3,

Socorrina ... 374
';

cuneata ... 23 Metapteea ... 301 soluta 373
33 fluminalis 20, 24 Metis ... 119 33 sphenoides ... 373
3» Sanctse-crucis ... 25 „ lacnnosa ... 123 striato-costata 373
35 tundens 16,23, 24 Miceocondyl^a XX. ,3

tetragona ... 373
Matee-PEELAEUM ... 395 Miceomeeis ... 279 trapezina 184
Matheeia 280 Miltha ... 251 ,,

tulipa ... 364
53 tenera ... 280 Miodon ... 281 typica 373^ 377

Meekia 312, 321 ,3 prolongatus ... 281 33
undulata 372

33 navis
. .

.

313 MODIOLA ... 370 33 Uralensis ... 374
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MODIOLA vexillum 380 Myid^ 33, 480 Mytilus fissicosta ... 373
„ vicinalis ... 374 Myin^ 39 }} Fittoni ... 372
„ vitrea 368 Myochama m, 61 }> flagelliferus ... 379

MODIOLAEIA 334, 364 368 Myoconcha 274^, 360 )> Gallienei ... 373
„ alternata ... 373 „ angulata 362 grypboides 373, 374
„ discors ... 368 „ crassa 360 }) borridus ... 371

MODIOLINA 361 „ cretacea 362 » humerus ... 374
„ Bosqueti ... 361 „ dilatata 362 » insequivalvis ... 372
,r discrepans ... 362 „ discrepans 362 incurvus ... 373

MODIOLOPSIS ... 359 „ elliptica 362 J) inflatus ... 373
„ modiolaris ... 360 „ Ferreti 362 Isevis ... 375

Modiolus pulcher 378 „ Gaultina 362 }> lanceolatus 374, 372
„ typicus 377 „ gracilis 362 „ leucopbseatus ... 367

MffiOFIA >.. 83
,, minima 362 „ lineatus ... 381

„ axinia ... 83 „ Neocomiensis 362 „ lithopbagus ... 369
,> gigas ... 83 „ Eequieniana 362 „ Magellanicus ... 371
„ grandis ... 83 „ Sabaudiana 362 >} Michaillensis ... 372
„ valida ... 83 „ Strajewskiana 362 » Montmollini ... 372

MOEEA ... 116 „ sub-ovata 362 J5
Morrisii ... 372

MONOCONDYL^A ... 301 „ supracretacea

Myodoea
362 )J Miilleri 373, 374

„ crebristriata 302 60, 61 )) Miinsteri ... 366
„ Euphratica 302 Myopaeo 333 » nitens ... 378
„ Mardinensis ... 302 „ costatus S6S, 368 }} orbiculatus ... 373
„ ParaguayansL 301 Myophoeia 310, 367 })

ornatus ... 374
„ Peguensis ... 301 „ vulgaris 310 }} pauperculus ... 374

MONODACNA 202, 206 Myopsis 70, 75, 86 peregrinus ... 373
MONOPLEUEA 230 Myeina 364, 369, 371 )} pileopsis 369, 373

„ corniculum ... 233 „ pelagica 369 }>
polygonus 378

„ depressa ... 233 Myetea 251 jj prselongus ... 372
„ imbricata ... 233 „ Arcotina 258 J> pulcber ... 378
„ Marticcnsis 233 „ dentigera 258 >> quadratus ... 374
„ Michailensis 233 MyeStis 145 }> reversus ... 374

„ Plauensis ... 233 Mysia 121, 13i 261 JJ Ebodani ... 373

„ subtriquetra 234 „ gibbosa 262 }) Salevensis ... 372
„ sulcata 233 „ gurgitis 262 }> Sanctse-crucis ... 372

„ Texana 233 „ parilis

„ polita

„ rotundata

262^ 488 jj Sarthensis ... 374

„ trilobata 233 262 3» scalaris ... 373

„ Valangiensis 230i 233 268 » scapularis ... 373

„ Valdensis ... 233 „ Urgonensis 262 J»
semiplicatus ... 374

„ varians ... 233 Mytilacea 358 JJ
semisulcatus ... 373

MONOPTEEIA ... 38^ Mytilicaedia 283 J> smaragdinus ... 364
gibbosa ... 388 „ calyculata 283 >> specta bills ... 374

MONOTHYEA ... 21 „ semi-orbiculata 274, 284 55 striatissimus 373

MONOTIS 388 „ trapezia 284 55 strigilatus ... 373

„ salinaria ... 389 Mytilimeeia 65, QQ, 225 55 subarcuatus ... 374

„ speluncaria ... 389 Mytilid^ 363 »5
subfalcatus ... 373

MONTACUTA 264 Mytilin^ 36i 369 „ subquadratus ... 373

Gouldi ... 264 Mytilites ceratopbagus 335 55
subsimplex 372

„ substriata 264, 265 Mytiloides labiatus 408 55
tegulatus ... 373

MONTEOTJZIEEA 106, 107 Mytilus 359 55 tenuitesta 374

„ clatbrata 107 „ seduHs 375 55
Tornacensis ... 374

MUELLEEIA 307 „ sequalis 372 55 tortus ... 371

„ lobata ... 307 „ antbrakophilus ... 373 55 tridens ... 372

Mtjlinia 54 „ Aquisgranensis ... 373 55
typicus 377

MUECIA 148 „ Araucanus 374 „ Voironensis 372

MUTELA 305 „ arcaceus 373 Mytulites ... 371

„ elongata 305 „ Arrialoorensis 381 5> problematicus ... 408

„ Nilotica ... 305 „ ascia 374
MUTELID^ 305 „ Benedenianus 374
MUTIELLA 245^ 247 „ Carteroni 372

exigua 252, 253 „ Cbauvinianus 373
Mya 40, 37 „ clathratus 373 N

„ angustata 41 „ Colonise 374
„ bidentata 265 „ Couloni 372 :NrAIDEA 301

„ depressa 72 „ Cottle 373 Naeanio 91, 138

„ glycimeris ... 85 „ Cuvieri 372 55 rubiginosa 91

Myacea 32 „ cypris 376 Natjsitoeia 13

Myacites ... 67 „ Debeyanus 374 55
Dunlopii 13

„ fassaensis ... 277 „ densisulcatus 372 Navea 21

„ gigas ... 75 „ Desorianus 372 Navicula 341

Myalina 364^ 366 „ dilatatus 373 Nayadina 397

„ deltoidea 366 „ Drueti 314 55 Heberti 397, 402

„ Goldfussiana ... 366 „ Dubisiensis 372 Ne^ea 37

„ subovata ... 84 „ eduliformis 375 aliformis 42

Mycetopin^ 303 „ edulis ... 371 adunca 109

Mycetopus 298^ 303 „ elegans 374 brevirostris 41

„ emarginatus 303, 304. „ endentulus 372 caudata 41, 46

„ ^ soleniformis ... 303 „ Engolimensis 373 cocblearis 109

6 N
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Ne^ea cometa ..• 41 NrcuLA Mauritanica ... 327 NucTJlANA pinniformis 322
J3 detecta ... 42 maxima 327, 488 , porrecta 322
» dolabriformis ...

• 42 myiformis ... 327 , producta 322
}> fibrosa ... 42 nana ... 327 3 protexta 322
if Gouldiana 38 nucleus 325 3 puellata ... 323
» jugosa ... 37 obtusa ... 326 3 Puscbii 322
» longicauda 41 obsolete-striata ... 327 , 3 scapha 321
i} Moreauensis 42 Oppeli ... 327 3 scapboides ... 321
JJ mutua 42^ 46 ornatissima ... 326 3 semilunaris 322
5> Phillipinensis ... 38 ovata 326, 327 , siliqua 322
}) Quilknensis ... 41 parallela ... 327 , Slackiana ... 322
>> Sabaudiana 41 panda ... 326 , socialis 322^ 323
JJ Sanctse-crucis ... 41 pectinata ... 326 , solea ... 321.
)y tenuis ... 41 persequalis ... 327 , subsequalis 322
a ventricosa ... 42 percrassa ... 327 , subangulata ..

.

322
Neilo ... 321 perobliqua ... 327 , subrecurva . .

.

322
J> abrupta ... 322 perorata ..0 327 tellinella

^

... 322
s> australis 321 planata ... 326 , tenuirostris ... 322
t) Cumina:ii ... 321 planimarginata ... 327 , translucida ... 322
i> Hindi ... 322 producta ... 327 , undulata 322

Neithea ... 426 pulvillus ... 327 Valangiensis 321
i> Isevis ... 438 Eamondi ... 326 , ventricosa 323
)} phaseola ... 438 redempta 326 3 Vibrayeana 321

Nemoaeca 339 Renauxiana 326, 327 3 Willametensis 322
>f cretacea

. 339^ 466 Eeussii .. 326 NirCULANID^ 318
Nemodon ... 336 serrata ... 327 NFCITLANIlSr^ 319

if Eafalensis 336, 346 simplex

solitaria

326, 328 NuCUTiAEIA 321
NEOMEaALODON ... 275 327 papyria 321
Neoschizodfs 310 sp. ind

Stachei

... 329 Nfctjlid^ 325^ 488
„ Isevigatus . .

.

310
. . 326 NlJCFLINiE 325

Netastomella ... 21 striatula ... 326 NucFLiTES poststriata 335
N"lAA 301 subdeltoidea . 326 NUCULOCAEDIA 368
Noetia 337^ 338 submucronata ". 327 NlJCFNELLA 333

>) reversa ... 338 subplana 327 3, aviculoides ... 333
NOTOMYA 82, 83, 84 subtriangula 326 33 Nystii 333", 368
NOVACULIKA ... 98 subtrigona 326

3 gangetica 98, 93 Syriaca 327
NuCINEIiLA ... 334 Tamulica 328

, glabrata

, miliaris
347
347

tenera

Timotheana
326, 328

326
o

, ovalis 33^ 347 Traskana 327 Obovaeia 301
Nfcfla

..

.

325 triquetra 327 Omalia 111
>} abrupta

. .

.

327 truncata 326, 327 Oedalina 116; 111
}) sequilateralis ... 327 undulata ... 322 3 , subdiapliana 111
» Albensis ... 326 vox 326, 328 Omala 116* 119
3» Albertina

. .. 327 NUCULANA ... 320 Omphaloclathefm 148
a antiquata 326, 327 acutissima ... 322 Opis 210, 276, 486
» apiculata ... 326 alata ... 322 33 Annoniensis 284
ii Arduennensis 326 angulata ... 321 bella 284
» ascendens ... 326 angusta ... 422 bicarinata c. . 284
3> bellastriata 327 bisulcata ... 322 bicornis 284
» bidorsata ... 329 caudata 322 biloculata 287^ 284
3) bivirgata ... 326 crebrilineata ... 322 brevirostris ... 284
ii brevirostris ... 41 culteUiformis ... 322 Genomanensis ... 284
ii cancellata ... 327 discors ... 322 Coquandiana ..* 284
J3 Carthusise 326 Ehrlicbi ... 322 Dubisiensis 284
J> concentrica 161, 327 emarginata ... 320 elegans ... 284
ii concinna ... 326 falcata ... 322 galeata 284, 311

»J Conradi ... 327 Foersteri 322 Galliennei ... 284
3J Cornueliana ... 326 Gabbii ... 322 Guerangeri ..

.

284
J> crassicula ,,, 329 glacialis ... 327 Haleana ... 284
J3 cretacea 327 Hagenovi ... 322 Hugardiana ti. 284
5»

ii

cuneiformis

Desvauxi
... 327

327
improcera

lanceolata

... 323

... 320

Isarse

Ligeriensis

284
284

3J denudata ... 327 lineata 321, 326 lineata 284
J> Dewalquei

. .

.

327 lingulata ... 321 Lorioli ... 284
J, dilata ... 327 longifrons ... 322 lunulata ... 276
3> distorta

. .. 327 lyncuris ... 322 Mayori 284
ii divaricata ..

.

325 Mantelli ... 322 megalodus 284
ii gurgitis

. .. 326 Marise ... 321 Neocomiensis 284
ii Haydeni 327 minuta ... 322 ornata 284
s> impressa 326^ 327 Neckeriana ... 321 paradoxa 276
J5 incerta 327 Oregona 322 pusilla 284
ii indefinita ... 328 Papyria ... 322 repleta 285^ 288
ii interstriata ... 327 parva ... 325 33 Truellei . .

.

284
33 Jaccardi ... 326 penita

perdita

... 322 33 undata ... 284
33 lineata

... 326 322 Opisoma ... 276
33 macrodon ... 327 phaseolina ... 321 3

bicornis 284, 288
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OpiSOMA Genitziana

„ Truellei

Orbicula ciliata

ORBiaNIA
Orthonota

„ undulata
OSTEODESMA
OSTEODESMID^
OSTRACEA
OSTRAOITES aquilinus

auricularis

cristaparasiticus

haliotoideus

labiafcus

mactroides
subchamatus
ungulatus

68, 86,

60, 65,

OSTEEA
abrupta

acanthonota
Achates
acutirostris

Allobrogensis

amorpha
anomiiformis

appressa

Aragonensis
Arcotensis

Aristides

Aucapitainei

auriculata

auricularis

aurita

Barrandei
bella

bellarugosa

biconvexa
Bomilcaris

Boucheroni
Bourguignati
bracteola

Breineri

Brossardi

cameleo
canaliculata

Carentonensis

carinafca

Castellana

caudata
Cerberus
cincta

compressi-rostra

concentrica

confragosa

congesta
conglomerata
conirostris

cornu-arietis

Cornuelis

cortex

Cotteaui

crenuhmargo
crenulimarginata

crepidula

crista-galli

crista-vaginata

cucuhis
cupelloides

curvidorsata

curvirostris

Daubenei
decurtata

denticulifera

dentata

Deshayesi
Desori

Dessalinesi

456,

456,

456,

Page.

285, 288
... 284
... 478

239
270
270
108
60

410
457
459
457
459
408
457
457
470
453
456
457
456
456
457
456
468
456
456
456
471
456
456
456
459
457
457
457
457
457
457
457
457
456
457
457
456
463
457
468
457
457
464
457
457
402
457
457
456
457
459
456
457
456
457
457
459
454
457
457
467
457
457
456
457
457
457
467

454, 456

457,

457,

456,

456

OSTREA Devillei

„ dichotoma

„ diluviana

„ disjuneta

„ diversalata

„ dubia

„ Eggeri

„ exihs

Page.

456,

exogyra
exogyroides
falcata

folium

ForgemoUi
Franklini

Gabbana
Garumnensis
Garumnica
Gehrdensis
Geinitzi

Germaini
glabra

hersilia

hippopodium
Idriaensis

inflata

inoceramoides

inscripta

intusradiata

Janus
Karassoubazarensis

laciniata

Iseve

Lamericiana
larva

Leymerii
licheniformis

lignitarum

limse

lingularis

lucifer

lugubris

Lyoni
macroptera
Madelungi
malleiformis

mammilla
Maresi
Mauritanica
Megsera
Merceyi
Meslei

microsoma
Milletiana

minuta
multiformis

multilirata

Naumanni
Nicaisei

Nilssoni

Normanniana
numida
nummus
obscura
opercularis

operculata

Oppeli

orbis

Owenana
oxyrhyncha
pachyrhyncha
panda
pandiformis !^

Pantagruelis

parva
Pasiphae
patina

pectinata

pectinoides

457,

457,

456,

457;

457 OsTREA peculiaris

457 ,j pellucida
466

3> Peroni
456

JJ pes-draconis
489 J> pes-elephantis
457 » pes-leonis

457
)> Petrocoriensis

457 » placenta
456 >i planovata
456

5» plicatuloides

457 >? plicifera

457 )i plumosa
457 >» Polyphemus
457 » Pomeli
457

>> .
Ponticeriana

457 » prsecursor

457 » prselonga
402 >• prerupta
457 » prionota
456

f> pristiphora

457
>i proteus

402 » pustulosa
457 )> quadriphcata
457 „ Rabilaisi

457 » Ratisbonensis
456 )) rectangularis

489 3, rediviva

457 )> Renevieri

457 ,, Renoui
457 J> Recordeana
460 » Ritteri

395 „ robusta

457 Rochebruni
471 )) Rotomagensis
456

J,
Rouvillei

457 » Rouxi
456 „ Saadensis

457 ,) Sablieri

456 „ Scaniensis

458 , Schafhseutli

457 ,)
sella

457 })
semipectinata

456 )> semiplana

473 ,, Senaci

457 „ serrata

457 >> Silenus

456 i)
squama

456 5,
striatula

457 ,,
strigillata

457 „ subinflata

456 „ suborbiculata

457 subovata

456 „ subspathulata

457 i>
subtrigonalis

457 )}
syphax

457 „ tecticosta

457 9)
tegulacca

457 » tegulanea

475 >,
Telugensis

457 » tetragona

457 » Tisnei

456 „ torosa

457 „ translucida

456 ,,
trapezoidea

456 ,>
trigoniiformis

457 » triangularis

457 ,J
trinacria

457 JJ
Tuomeyi

457 })
Tysiphone

456 „ undulata

457 })
unguiculus

457 i>
ungulata

456 Urgonensis

457 Vardonensis

472
"

variabilis

457 ventilabrum

469
"

Verneuili

359 3>
vesicularis

Page.
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... 55^

... 45^

... 456

... 456
456, 466

... 457

... 451

... 457
... . 475
... 459
... 457
... 456
... 457

457, 470
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... 456
... 457
... 470
... 457
... 457
... 456
... 457
... 457
... 462
... 456
... 465
... 456
... 457
... 456
... 457
... 457
... 456
... 456
... 457
... 456
... 456
... 456

457, 465
... 457
... 457
... 457
... 457
... 456

457, 469
... 456
... 457
... 457
... 413

457, 459
... 457
... 457
... 357
... 457
... 456
... 457
... 470

457, 470
457, 472

... 457

... 456

... 461

... 457

... 456

... 457

... 457

... 457

... 457

... 456

... 457

... 457
468, 470

... 456

... 456

... 457

... 457

... 457

... 465
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OSTEEA vesiculosa

„ Villei

„ villicata

„ Wegmanniana
„ Zitteliana

OSTEEID^
OXYPEEAS

„ triangularis

OXYTOMA
„ fallaciosa

semi

457,

390, 398,

399,

Pachycaedium
Pachtdesma
Pachydomtjs

„ cuneatns
Pachymegalodof
Pachymya

„ Austinensis

gigas

Pachyodoit
Pachyeisma

„ grande
Pachytes
PAGHYTH^ErS
Paljeaeca
Pal^ocaedita
Paljeocoebis
PALiEOMCEEA

„ inconspicua

„ strigata

Paljeomya
„ Deshayesi

Pallium
„ asellus

„ sparsinodosus

„ variegatum
Pandoea

„ sequivalvis

„ bicarinata

„ Defrancei

„ dilata

„ iiisequivalvis

„ obtusa

„ pinna

„ primseva

„ rostrata

PANDOEIDiE
Pandoeifa
Pandoein^
Panop^ea

„ Autissiodorensis

„ acuminata

„ acutisulcata

„ sequalis

„ Albertina

„ Aldrovandi

„ antiqua

„ Aptiensis

„ arcuata

„ Arduennensis

„ borealis

5, Asteriana

attenuata

„ Beaumonti
„ Carteroni

„ concentrica

„ Constantii

„ Cottaldina

„ cretacea

„ cuneata

,1 curta

„ cylindrica

decisa

149,

83,

83,

275,

76;

230,

120,

38, 106^

61.

75,

Page.

466
457
457
457
473
452
54
54

399
403
402

209
150
274
274
276
67
88
75

279
276
276
442
294
335
280
247
116
129
129
109
109
425
428
429
425
61
71
61
62
62
62
61
61

62
61

60
62
60
85
87
88
87
88
87
85
87
87
87
87
87
87
87
87
87
88
87
87
87
87
87
87

Panop^A Dupiniana
elatior

elongata

Esmarki
Ewaldi
fallax

Faujasi

frequens .

glycimeris

Goldfussi

gurgitis

insequalis

insequivalvis

irregularis

Jugleri

Keyserlingi

Iseviuscula

lata

lateralis

Lepecheniana
mandibula
Massiliensis

Nagorzanyensis
nana
Neocomiensis
Newberryi
Normaniana
Norvegica
obliqua

occidentalis

Orbignyana
orientalis

ovalis

pectorosa

peregrina

plicata

Prevosti

Qualeneana
regularis

Rhodani
Robinaldina
Romeri
rostrata

rotundata
rustica

Ryckholti
Sancti-Petri

Saubadiana
sinuata

striata

subparallela

subplicata

substriata

Texana
Tuomeyi
Urgonensis
Voltzii

Paphia
„ Tauresi*

Paphiid^.
Paphiin^
Papyeidea

„ bella

„ elegantula

„ protexta

„ rostrata

,, sancti-sabae

75,

42,

86,

Paeamya
Paeanomia

Paeapholas

Paeastaete
Paeatapes

lineata

Saffordi

scabra

Californicus

mersa

104,

71, 208,

84,

475,

16,

144
Isevigrata

Page,

87
87
87

87
87
85
88
85
87
87
87
42
87
87
87
87
87
87
87
87
87
88
87
87
88
87
85
75
88
87
89
87
88
87
87
87
87
87
87
87
87
87
72
88

481
481
87
87

88
87
88
88
87
87
105
106
104
112
487
215
215
215
215
215
481
476
478
478
478
20
21

20
276
161
161

Paeatapes textrix

Paeembola
Passya

„ Eugenii
Pateo
Patulaeia
Pecchiolia

„ argentea
Pecten

abbreviatus

Achates
actinodus

acuminatus
acutiplicatus

Agassizi

alpinus

Althi

Anapaudiensis
Aptiensis

arachnoides

Archiacianus

Arcotensis

arcuatus

Argillensis

Arzierensis

asellus

asper

asperulinus

Astierianus

Barbesillensis

Beaveri
Besseri

bifrons

Brongniarti

Burlingtonensis
Californicus

Calypso

Campaniensis
Carteroni

Cenomanensis
cicatrisatus

circularis

comans
complicatus

complexicosta
compositus

concentrice-punctatus
concentricus

Coquandianus
corneus

Cottaldinus

crassicula

crassitesta

craticula

cretosus

curvatus

Darius
Daubrei
decemcostatus
decipiens

delumbis

denticulatus

depressus

Desvauxi
dimotus
divaricatus

Dujardini

Dutemplei
elongatus

Euthymi
Espaillaci

excisus

exilis

exoticus

Faujasi

fraudator

Galicianus

Galliennei

428,

428,

426,

428, 429,

428;

428,

428,

428,

Page.

144
144
267
267
477
303
225
225
424
428
428
429
428
429
428
428
429
431
428
428
428
432
433
429
428
428
432
432
428
428
428
429
425
4^8
429
430
428
428
428
428
429
428
428
429
430
428
434
428
428
437
428
429
428
429
428
433
428
428
428
438
430
429
483
429
429
433
433
428
428
428
428
429
428
426
429
428
429
428

* = deaurata. Turton.
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Page. Fage,
Faffe.

69
72
72
73

481
481
55

320
322

Pectek Garudanus

„ Girundinus

„ glauconeus

„ Goldfussi

„ granulifer

...

435
428
429
428
428

Pecten Rigleyi

„ Robinaldinus

„ Rotomagensis

„ rotundatus

„ Royanus

... 428

... 428

... 428

... 428

... 428

Penitella Robinaldina

„ Sappho
„ simplex

„ Verneuilli
Periplomya

„ Greppinii

„ hispidus
... 428

428
sanctse-crucis

Saxoneti
... 428
... 428

„ peculiaris

Peeissodon "

\

„ hyalinus 426 scissus ... 429 Peerisonota '[

„ Icaunensis

„ imbricatus
428
429

sectus

semiplicatus
... 429
... 429

„ protexta 320,
Peeista vide Melina

„ inflexus ... 429 septemplicatus 425, 429 PEEFOPECTElSr 424
424
395
395
395

„ interradiatus ... 430 seriato-punctatus 429 „ limiformis
„ interstriatus ... 428 serratus ... 428 Peenosteea [

'

'

„ islandicus ... 425 Sivaicus ... 435 J, Bachelieri
Jugleri ... 428 Solaris ... 425 „ Luciensis

„ leevis ... 428 sparsinodosus ... 429 Peeon^a 118^
Peeok^odeema

..]

119
116
483

„ Lauderonensis 428 spatuliformis .., 428
,, Lardyi 428 spurius ... 429 ,» primula
„ latus 428 squamatus ... 425 >, scitulina 124, 126
„ lens ... 425 squamifer ... 428 Peteicola 139

74.1
„ Leonhardi 429 Stachei ... 429 „ canaiiculata
„ leopardus ... 425 Staszycii ... 429 „ centenaria 139

J39
141

„ lineato-costatus ... 428 striatissimus ... 429 „ denticulata
5, Lusitanicus ... 428 striato-punctatus ... 428 „ Escheri
„ Mantellianus ... 428 striatus ... 425 „ lithophaga

„ Meriani
139
141
139
141
141
139

„ Marrottianus 428 Stutcbburianus ... 428
„ Martinezensis ... 430 subacutus ... 428 „ monstrosa .

*

"

„ Martinnianus ... 428 subaratus ... 429 „ nuciformis
,, Matberonianus ... 428 subdepressus ... 428 „ Neocomiensis
„ Matronensis ... 428 subexcisus ... 429 „ pboladiformis

,,,

„ medioplicatus 428 ,, subgranulatus
. . 429 „ Rhodani 141

139
l.SQ

,, membranaceus 428^ 436 subinterstriatus ... 428 Peteicolaeia
„ meridionalis ... 429 sublaminosus ... 429 „ denticulata '"*

,, miles ... 424 submuricatus ... 429 „ pboladiformis
LOV
139

Milleri ... 428 subpulcbellus ... 428' Reteicolid.^ 138
96
100

„ miscellus 429 subsquamula ... 428 Phaeeila
„ Mississippensis ... 429 Tenouklensis ... 429 alta

„ Morellensis ... 428 tenuitesta ... 429 „ Dakotensis ']* TOO
„ niulticostatus ... 429 Texanus ... 429 „ delicatula

^[[ 101
„ natans ... 426 tigrinus ... 426 „ Javanica 97
„ Nebrascensis ... 429 Traskii ... 430 „ obscura 101

96„ l^'eilsoni ... 429 tricostatus ... 429 Phaeellin^
"'

„ Neptuni 428 trigeminatus ... 429 Phaeus 96
„ Nilssoni 428* 429 triplicatus ... 428 Phaseolicama 356 362
„ nitidus 428 trisulcus ... 429 „ Magellanica 362
„ nodosocostatus 429 undulatus 429, 431 Philis 249, 251
„ nodosus ... 425 Urgonensis ... 428 „ Cumingii 249
„ nucleus ... 425 variabilis ... 429 Pholadacea

"*

9
„ numidus ... 429 varius 424, 425 PaOLADIDiE 9 480
„ obliquus 428, 429, 431 venustus ... 429 Pholadidea

'

21
„ obovatus ... 435 virgatus ... 428 „ melanura 21
„ obrutus ... 430 Verdachellensis ... 432 „ Roemeri 19
„ ocGulte-striatus ... 428 versicostatus ... 437 5, tridens 21

Oosteri ... 428 virgatus 429, 433 Pholadin-^ 17
„ opercularis . .. 425 Viteli ... 428 Pholadomiidje 60
„ operculiformis 430 vitreus ... 425 Pholadomya

**'

70
„ orbicularis 428, 435, 436 Vraconensis ... 428 „ sequivalvis 75, 79, 208
„ ornatus 425 Weissii ... 429 „ Agassizii 75
„ Palassoui ... 428 Zeisneri 428, 429

|
„ albina 75

„ pallium ... 425 zonarius ... 429 „ alpina . .

*

81
„ Passyi 428 Pectinidjh} ... 423 „ alternans 74
„ pbaseolus ... 438 Pectunculina ... 333 „ Aptiensis 42
„ plica ... 425 Pectuncultjs 207, 334

|
„ Archiaciana 75

„ proboscidens 428 >i concentricus ... 341 „ Barrassi 76
„ pulchellus ... 428 })

Petschorse ... 342 „ Borissakii 76
„ pusillus ... 428 >f

scrobiculatus .. 219 „ cardiformis 75
„ Puzosianiis 428 » subauriculatus ... 349 „ caudata 79, 481
„ pygmseus ... 428 Pedum 397, 442

1
„ Collombi 75

„ quinque-costatus 437 „ spondyloideum ... 442 „ connectans 80
„ raduloides 429, 431 Pelopia 64 „ consobrina 76
,, rarispinus 429, 433 >>

brevifrons 64 „ cordata 75
„ Eaulinianus 428 Penicillus 29 „ cordiformis 75

recurrens ... 428 }>
strangulatus 29 „ Cornueliana 75

„ Kequienianus 428 Penitella 21 „ costifera 76
„ Reussii ... 429 ,,

periploma 64 „ cristallina 75
Ehodani ... 428 >}

applicata 73 „ Darrassi 76
„ Ricordeanus ... 428 5>

insequivalvis 64 „ decisa 76
„ rigida 426 » Lorieri 73 „ decorata 75

6
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Page, Page. Page,
Pholadomya decussata ... 75 Pholas 22 Placfna sella 451

„ dilatata ... 76 „ cithara 23 „ solida 451
„ Dutempleana ... 75 „ constricta 23 Placfnanomia 476
„ elegantula 74 „ cordata 20 „ macrochisma 476
J, elliptica ... 75 „ Cornueliana 23 „ inornata 479
„ elongata ... 74 „ costata 22 „ rudis 476
„ Esmarki 75 „ cretacea 23 Saffordi 475
„ Fabrina ... 75 „ crucifera 22 PlACUNEMA 451

fallax 42, 75 „ Darwinii 21 » sella 451
„ Mgeriana ,,

.

74' „ Icaunensis 22 Placfnid^ 450
„ Galloprovincialis ... 74 „ Kickxiana 23 Placunopsis 427, 450, 474
„ Geneviensis 75 „ constricta 18 „ ciliata 478
„ gigantea H 75 „ orientalis 21 „ Jurensis 474

gigas ... 75 „ Nystiana 23 Plaq^iodon 301
granulosa 75 „ prisca 22 Plagioptychus 231
Guilleroni 74 „ reticulata 23 Plagiostoma 413

„ Hispanica ... 75 „ Rhodani 23 „ acutirostris 416
„ Icaunensis ,,, 75 „ Rbmeri 22 „ Albensis 414
„ insequalis ..

.

75 „ Sanct£e-crucis 23 Althi 416
„ insequicosta ... 75 „ sclerotites 23 „ Aubersonensis 414
„ interrupta 76 „ subcylindrica 23 „ Berriasensis 414
„ Kasimiri 75 „ supracretacea 23 „ Bolina 414

Kazimiri 75 „ triquetra 20 „ capillaris 414
» Ligeriensis ... 75 „ Waldheimii 19, 23 „ decalvata 415
„ lignitica ... 75 Phylloda 118, 124 difficilis 415
3, literata ... 75 Pinna ... 382 „ Dumasi 414
„ Mailleana 75 „ abrupta ... 383 „ ficoides 415
J, Martini ... 75 „ arata ... 384 „ Fischeri 416
„ Marrotiana 75 „ bicarinata ... 383 „ gigantea 413
„ minuta ... 74 „ Brewerii ... 384 „ Goldfussi 415

Molli ... 76 „ calamitoides ... 383 „ Grenieri 416
„ monticola 75 „ complanata ... 384 „ Haidingeri 415
„ Moulinsii 75 „ consobrina ... 385 „ Hispanica 414
„ navicularis ... 76 „ Cottle ... 383 „ Hoperi 415
„ nodifera 75 „ crassa ... 383 „ Hornesi 415
„ nodulifera ... 75 „ cretacea 383 „ incrassata 416
„ Noueliana ... 75 „ decussata ... 384 „ inornata 415
„ obliqua 75 „ fenestrata ... 383 „ interpunctata 417
„ obliquissima 75 „ fibrosa ... 383 „ irregularis 416
„ occidentalis 76 „ fugax ... 383 „ Isevissima 415
„ Origanensis 76 „ Galliennei 383 „ Mantelli 415
„ papyracea 76 „ Gillieroni ... 383 „ maxima 415

Pareti 75 „ gracilis 383 „ microtis 416
„ pedernalis ... 75 „ gurgitis ... 383 „ montana 414
„ pedisulcata 75, 81 „ Helvetica ... 383 „ Neocomiensis 414
„ prsegnans 75 „ Hombresi ... 383 „ nuda 415
„ radiatula 76, 80 „ intumescens ... 385 „ nudata 417
;, Rauliniana 75 „ laticostata ... 385 „ Ootatoorensis 417
„ rectidorsata 81 „ laqueata ... 383 „ Paqueroni 415
„ recurrens 75 „ Ligeriensis ... 383 „ punctata 415
„ rostrata 75, 76 „ lingula 383 „ rectangularis 415
„ Royana 75 „ minuta ... 384 „ Rhodaniana 414
„ Sanctse-crucis 42", 75 „ Moreana ... 383 „ Robinaldina 414
„ sancti-sabse 76 „ Moulinsii ... 383 „ Santonensis 415
„ scala 75 „ Neptuni

... 383 „ semiornata 414
„ scaphoides ... 74 „ nobilis ... 383 „ simplex 414
„ semicostata 74 „ nodulosa ... 383 „ Sowerbyi 415, 417
>, sinuosa 75 „ petasunculus ... 383 „ striatissima 415
„ solenoides 73; 74 „ quadrangularis ... 383 „ Tucasiana 415
„ spbseroidalis 75 „ restituta ... 384 „ tumida 415
,, Stewarti ... 75 „ recticostata ... 383 „ Vigneulensis 414
„ snbcaudata 481 „ Robinaldina ... 383 PlanoSpieites ostracina 459
J, Subdinensis 75", 80 „ rostriformis

„ . 383 Platymya 68
„ subelongata 76 „ saccata ... 383 ,, dilatata 68
,, subyentricosa ... 76 „ subcuneata ... 383 „ rostrata 68, 69
„ Syriaca . .. 76 „ sublanceolata ... 383 PlatyODOn 39, 43
„ Taurica . .

.

76 „ subtetragona ... 383 „ cancellatus 39
,, tenuis 76 „ sulcata ... 383 Plectodon 38, 106, 109
„ Texana .. 76 „ sulcifera ... 383 „ scaber 109
„ thracioides . .. 75 PlNNID^ ... 381 Plectomya 69
„ Tippana ... 76 PiNNIGENA ... 382 PLECTOSOliEN 94, 100
„ Triboleti 75 „ magna ... 383 PlEIODON 305
„ umbonata 75 PiSIDIIJM 202, 203, 206 „ ovatus 305
„ undata 71, 76 PiTAR ... 151 „ Spekei 305
„ • Uralensis . .. 75 Placenta 397, 451 Pleueodesma 33, 36
„ Valangensis 42, 75 „ orbicularis ... 451 „ Mayeri 36

PholadopsiS 20 Placitna 397, 451, 475 Pleiteodon 334
Pholameeia 20, 24 „ placenta ... 451 Pleiteomeeis 281, 287
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Page, Page, Page.
Fleueomya 42, 70 Peisconaia ventricosa 300 Pteeopsis papyria

Ptychomya
,5 Agassizii

„ Buchiana
35 Germani

52
„ papyracea

Pletteonectes
Pletjrophoeus

„ costatus

269^

76
426
280
280

Peistiphoea

33 oblonga
Peoistoe

Peotocaedia
...

265
265
292
124

293^

61,

294
293
294
294
294
293

PLErEOEHYNCHUS
Plicatula

211
440

Peotocaedium
33 altum 22a

209
221

„ Neocomiensis

„ plana
„ amnis ... 443

35 bisectura 221 „ Robinaldina
...

294
„ Arachne 443

53 delicatulum 220 5, solita

...

294
144

5>
arachnoidea 443^ 478

33 gambrinum 215 Ptjllastea
...

„ armata ... 443
33 granuliferum 215 Pulvinites 394

J'
aspera 443, 446 „ Hillanum 209^ 219 „ Adansoni 394, 401

JJ asperrima 443
53 Petersi ... 214 „ argentea 395, 401

y>
Auressensis ... 444

,3 Placerense 215 s. oblonga

„ Rupellensis

Pycistodonte

394
3»

J5

aurita

Carteroniana :;:

443
443

5, Pondicheriense 209,
PSAMMOBELLA

220
114

394
454
83„ clathrata ... 443 PSAMMOBIA 113 Pyeamus

j>
convexa 443 „ Arnaudi 122 Pyeenom^fs 269, 271

J5
decipiens

delta

444
,3 discrepans ... 163 -, cuneatus 269

5J 443
33 impar 122, 145, 163 Pythina 266

J5

deltoidea

Desjardinsi

... 443
444

35 inconspicua

„ maxima
129
114

„ Deshayesiana 266

» Ferryi ... 444
5, Suessi 122, 163

,, Flatters! ,.. 444 PSAMMOBIID^ 112, 113
J>

FoTirneti

gurgitis

444
443

PSAMMOCOLA
PSAMMOSOLEN

114
97

JJ imbricata .., 443 PSAMMOT^A . 115 Q
5> insequideus ... 443 „ Layardi 115
„ incongrua ... 444 PSAMMOTELLA 115 Qfenstedtia 35, 36, 84, 480
„ inflata 443 PSATHUEA 138, 261
33 instabilis ... 445 „ fragilis 261
33 lamellosa 443 PSEPHIS 149

Malbercbiana 443 „ tellimyalis 149
,, multicostata 446 PSEUDAMUSIUM 426 R
„ nodosa 443

3, abbreviatus 428
33 pectinoides ... 443 „ alpinus ... 428 Radiocottcha 293
35

placungea ... 443 „ Argil!en sis ... 429 Radiolites 232! 237
33 plicata 440 „ Californieus ... 430 „ acuticostata 240
33 radiata 443 „ circularis 428 „ Aimesii 240
„ radiola ... 443 „ crassitesta ... 428 „ angulosa 238, 240
33

retifera ... 441 „ Glarudanum ... 485 „ Austinensis 240
„ Eeynesi 444 „ laminosum ... 435 „ Bournoni 240
,, Koemeri ... 443 „ Nilssoni ... 429 „ canaliculata 240
33

rudis 443 „ pusillus ... 428 „ Cipljana 240
3- Saffordi 444 pygmffius ... 428 „ cornu-pastoris 240
,,

septemeostata 447 „ semiplicatus . .. 429 „ crateriformis 240
5,

sessilis ... 446 „ subsquamula 428 „ excavata 240
33

solea 441 „ zonarius ... 429 ., Faramelli 487
33 spinosa 443, 447 PseudAxiNiJS ... 270 „ fascicularis 487
33

striatocostata 444 PSEUDOCAEDIA ... 283 , fissicostata 240
tetrica 444 Pseudocaedium 54, 211 „ Gastaldiana 487

,, urticosa u'i, 446
J, Gabbii 55 „ ingeus 240

35 variata 444 PSEIJDODON ... 301 „ Jouanneti 240
Plicomya 69, 481 „ Euphratica 302 „ lamellosa 240
Plioeytis centinaria ... 139 „ Salvinianus 301 „ Lapeyrousei 240
PODODESMUS 475, 476 PSEUDOMONOTIS 389, 398 ,, lumbricalis 240

33 decipiens 476 „ Cornueliana 403 „ Martiniana ... 238
PODOPSIS ... 442 „ fallaeiosa 403 „ Masalongiana 487
POLAETHUS 14 „ Hawni 289 „ Mauldei ... 240

Americanus 14*, 15 „ inops ... 403 „ Mortoni 238
POLIA ... 96 „ interstriata 402 „ mutabilis 241
POEOMYA ... 38 „ semiglobosa 399; 403 „ Nicaisi ... 240

sequivalvis ... 79 „ speluncaria 390 „ Ormondii ... 240
anatinoides 36 Pteeia 391 „ Pailletteana 238
globulosa 42^ 47 Pteeinea 389 „ radiosa ... 240
granulata ... 38 „ bifida ... 390 „ Eoyana ... 240
lata 42, 47 „ Isevis ... 389 „ Saxonise ... 240
superba 42, 48 Pteeinia .... 387 Trigeri ... 240

POEOlfIA 265 PteeiniteS 382, 388 „ Tuomeyana ... 240
POETLANDIA ... 320 „ angustus 388 „ undulata 240
POSIDONOMYA 388 Pteeomeeis 279; 281 „ Zignoaua ... 487

Becheri 388 „ abbreviata ... 281 Raeta 51

Pejeconia 278, 286 „ radians ... 281 Rangia 65

Peasina 359, 361 Pteeomya XV. Rangiaiteila ... 55

„ Burbonica 361 Pteeopeena >.

.

390 „ trigona 55

Peasinids 359 „ costulata ... 390 Radijla 2II3 412

Peaxis 367 PTEEOPSIS 50, 52 „ acntilineata 416

Peiscofaia ... 300 „ lapidosa 52 „ aeutirostris ... 416
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Raditla sequicoslata

„ Albensis

„ alpina

Althi

„ amygdaloides

„ angusta

„ appressa

„ Archiaciana

„ Arnaudi

„ Arzierensis

„ aspera

„ Astieriana

,, Aubersonensis

„ Baylei

„ Bangasiana

„ Berriasensi^

„ Bolina

„ Boreana

P, Bourgeoisiana

„ Bronni

„ Calypso

5, canalifera

,. capillaris

y, carinata

;,, Carolina

„ Carteroniana

„ Cenomanensis

„ clypeiformis

„ complanata

,, Coniacensis

„ Cottaldina

„ crenulicosta

„ decalvata

„ decemcostata

„ decussata

„ Dellettrei

,, dentata

„ denticulata

„ depressicostata

„ dichotoma

„ difScilis

3, dissimilis

„ divaricata

„ Dubisiensis

„ Dnjardini

,, Dumasi
„ Duukeri

„ Dupiniana

3, Dutempleana
„ elegans

,, elegantula

„ elongata

„ Eolis

„ Essertensis

„ Etalloni

„ Eucharis

„ expansa

„ exquisita

„ excavata

„ Earringdonensis

„ ficoides

„ Fis-ijlieri

„ Elattersi

,. Forchammeri
„ frondosa

5, Galliennei

„ Galloprovincialis

„ Geinitzi

,, gemmata
„ German!
„ GiUieroni

„ granosa

„ granulata

„ Greineri

„ Gaestphalica

„ Haidingeri

„ hians

„ hispanica

415,

... 415
414

... 414

... 416

... 415
... 415

416
... 416
... 415
... 414
... 415

414

4H 418
... 415
... 415

414
414

... 415

... 415

... 415

... 415

... 415
... 414

416, 419
... 415
... 414

414, 416
414

... 422

... 415

... 414

... 416

... 415
... 416
... 415
... 416
... 415

415, 416
... 414
... 415
... 415
... 415
... 415

414
... 415
... 414
... 415

414
... 415
... 415

415
415
415
414
414
414
414
414
413
414
415
416
416
415
414
414
414
415
414
414
414
415
415
416
416
415
413
414

414,

Radula Hornesi

„ Hoperi
incrassata

inflata

inornata

insignis

intercostata

intermedia

interplicosa

interpiinctata

interstriata

irregularis

Itieriana

Isevissima

laticostafca

Leonensis
Ligeris

lima

lineolata

lingua

longa

Lorioli

Mantelli

Marrotiana
Marticensis

Massiliensis

raaxiina

microtis

minuta
montana
Moutoniana
moreana
multicostata

multiradiata

multistriata

muricata

Neocomiensis
Nicoleti

nobilis

nuda
nudata
numida
nux
obliquistriata

obsoleta

Ootatoorensis

Orbignyana
ornata

ovata

Paqueroni
paucicostata

pectinata

pectita

pelagica

pennata
persimilis

Pichleri

plana

planicosta

plicatilis

proboscidea

procsena

pseudoeardium
pseudo-proboscidea
pulchella

pusilla

Rambaudi
rapa

rarispina

Rauliniana

rectangularis

Reichenbaehii

Renauxiana
reseeta

reticulata .

Reussii

Rhodaniana
Ricordeana

519

414

414

414^

Page.

415
415
416
415
415
418
415
414
418
417
415
416
414
415
415
416
415
412
415
414
414
414
415
415
415
414
415
416
415
414
415
414
415
416
415
415
414
414
415
415
417
415
415
421
415
417
414
422
415
415
415
415
415
416
415
420
415
414
416
415
415
416
415
414
415
415
415
414
415
422
415
423
415
415
416
415
414
414

Page.

Raditla Robinaldina 414
„ Rocbebruni 415
„ Rotomagensis 415
,3 Royeriana 414
„ Rusillensis 414
„ Sabaudiana 414
„ SanctsB-crucis 414
, Santonensis 415
„ Sarthensis 415
„ Saxoneti 414
„ scaberrima 421
„ scabra 413
„ scabricula 419^ 422
„ sculpta 414
„ semicostata 414
„ semiornata 414
„ semisulcata 414, 416^ 420
„ septemcostata 415
„ Shastaensis 416
„ simplex 414
„ Sowerbyi 415
„ squamifera 415
„ squarosa 416
„ striatissima 415
„ stricta 414

subabrupta 415
., subsequilateralis 415
„ sub-auriculata 413
„ subcarinata 416
„ subconsobrina

...

414
„ subovalis 414
„ subplana 415
„ subrigida 414

tecta 414^ 415' 420
„ Tombeckiana

">

414
„ Toucasiana 415

Trigeri 415
„ truncata 415
„ tumida 415
„ undata 414
3, undulata 415
„ Varapensis 414
„ Varusensis 415
„ Vigneulensis 414
„ Villersensis 414
„ Vraconensis 414
„ Wacoensis 416

Radulid^ 411
Remondia 286, 294, 312

„ Bronnii 313
„ furcata SI2", 313

Requienia 229
„ ammonia 233
„ Archiaciana 233
„ Carentonensis 233
„ carinata 233

Cyplyana 233
„ Delarueana 233

eurystoma 233
„ Grasiana 233

gryphoides 233
„ Jaccardi 233
„ laevigata 233
„ lamellosa 233
„ Lithuana 233
„ Lonsdalii 233
„ Marticensis 233
„ Michelini 233
„ navis 233
„ ornata 233

rugosa 233
„ subsequalis 233
„ Taucasiana 233
„ texana 233

Rhinomya 37; 38
Rhynchopteefs 388

„ obesus 388
RlBElEA 65
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ROCELLAEIA
„ guttula

„ mytiloides

ROTUNDAEIA

...

Page.

26
30
26

301

SiLiQUA cretacea

„ limata

„ Moreana

...

Page

100
101

100

Spaniodon nitidus
Spatha

,. rubens

Page,

264
305
305

RUPELLAEIA
„ lamellifera

RUPICILLA
RUPICOLA

iss! 140
140
xvi

64

,, nereis

„ Oregonensis

„ Petersi

„ radiata

„ truncatula
SiLIQUAEIA

100^

100
100
101
99
100
98

Spengleeia 26, 29j

„ m^'tiloides

., rostrata
Sph^ea 245

„ corrugata

„ Madridi

83
26
26

247
247
247

SiLIQUAEIUS ... 98 Sph^eella 249

s
SOLECFETUS

„ acteon
92, 97, 98

99
„ concentrica

„ Oregon
252
252

Sanguinolaeia 98, 115
„ ajqualis

„ Deshayesii
... 99

100
„ subvexa

Sph^^eiola
249
247„ compressa

„ cretacensis

„ parilis

...

99
122
124

„ Desori

„ Guerangeri

„ Lamarckil
99^

99
102
100

Sph^eium
Sph^etjlites 238^

>5 alata

202
487
241„ rugosa

„ sanguinolenta . .

.

Sanguinolites 68,

„ anguliferus

„ discors

„ iridinoides

Saeepta

120
115
269
270
270
270
325
325
84

„ obscurus
pelagi

„ radians

„ Pobinaldinus

„ strigilatus

„ Warburtoni
SOLEMYA

99,'

68^

101
99
99

102
97
99

271

„ angeiodes 238,

„ Beaumonti
„ Blumenbacbii

CatuUi
„ Coquandi
,) cylindracea

55 Desmoulensiana

240
240
240
487
241
241
241

„ speciosa

Saxicava :::

„ australis

„ biarmica
271
271

„ elliptica

5 5 erratica

240
240

„ antiqua

„ Carolina
86
86

,, subplicata

„ ventricosa

271
271

„ expansa

55 falcata

241
240

„ rugosa 82 SOLEMYID^ 268^ 482 55 Faujasii

,5 Fleuriausi

55 foliacea

241
„ similis

„ tenella

84, 88
88

SOLEIT,

„ acteon
32, 94

99
240
240Saxicavid^

Saxidomus
81,

138,

481
140

„ angustus

„ bidentatus.
... 94

97
55 German!
5 5 Guiscardiana

240
487

ScABE^ (Trigonise) 370 „ bivalvis 94 55 Hoeningbausi 241
SCACCHIA • • 260 „ Carentonensis 99 55 indica 242

„ elliptica • • 260 „ cariuatus 73^ 99 55 Marticensis 240
„ ovata 260 „ centralis 97 55 Martini 240

SCALDIA ... 484 „ claviformis 99 55 IV^^deensis 487
„ Kickxiana ... 484 „ coarctatus 97 55 Meneghiniana 487
„ Lambotheana 484 „ compressus 99 55 Mortoni 240

SCAMBULA ... 294 „ costatus 94 55 Moulinsii 241
„ perplana 294, 295 „ cultellus 95 55 Nouleti 240

SCAPHAECA 339, 489 „ cuneatus 100 Pailettei 240
„ formosa ... 339 „ Diegonensis 100 5- paradoxa

55 Pasiniana

240
„ gubernaculum ... 332 „ diphos 114 487
„ Ponticeriana 355 „ discrepans ... 122

55 polyconilites 240
SCAPHOIDEA (Trigonise) ... 310

,^ Dupinianus ... 98
55 ponderosa 487

SCHIZODESMA ... 54
,, elegans 99; 163

55 Ponsiana 240
„ tripartitum ... 57 gracilis 94

55 radiosa 240
SCHIZODUS 307, 309 „ Guerangeri 99

55 Ssemanni 241
„ obscurus ... 309

,^ infiexus 99', 163 „ Sauvagesi 240
SCHIZOTHiEEIJS ... 52

,, irradians 100 „ sinuata 240
Kuttallii ... 52

,, Javanicus 97 „ squamosa • ... 240
SCHECETEEIA 20

,, obliquus ... 94
55 Styriaca 241

Scintilla ... 267
,,

parallelus ... 100 ,5 subdilatata 240
„ Phillipinarum .,, 267 pelagi 99 55 Toucasiana 241

SCEOBICULAEIA 109, 111
„ pelagicus ... 95 „ triangularis 240

„ adunca 109 „ Petschora3 ... 100 „ Visianica 487
SCEOBICTJLAEIID^ 106 „ radians ... 99 Sphenia 32, 34, 35
SCEOBICULAEIIN^ 112 „ siliquoides ... 95 „ Binghami 35
Sedgvickia 68, 86, 270, 296 „ subcompressus 99 Spheniopsis 33, 37

,,
attenuata ... 271 vagina ... 94 Spisula 34, 192

Semelb ... 108 „ vaginatus 94
., triangularis 54

Semelin^ 108 „ vetustus 95 Spondylid^ 439

Senilia 339 SOLENA 94; lOO Spondylus 237, 427 441

„ senilis ... 339 SOLENAEIA 95 „ sequalis 444

Septaeia 11, 12 „ affinis ... lOO „ alternatus 444

„ Mediterranea ... 12 SoLENELLA Norrisil 321 „ Aonis 444

Septifbe ... 366 SOLENID^ 92; 48I „ armatus 444

„ Benedenianus ... 374 SOLENIN^ 94 „ Arrialoorensis 447

^,
bilocularis ... 366 SOLENOPSIS ... 95 asper 444
Ciplyana ... 374 SOLETELLINA 98 113, 114 „ Baylei 444

„ dichotomus ... 374 „ subradiata ... 115 „ bellulus 444

Seeeipes ... 209 SOLYMA 481 „ Brigbtoniensis 444

Seeeula 133, 134 ., lineolatus ... 482 „ calcaratus 448

SiLiQUA ,
92, 95, 97 SOWEEEYA 132, 133 „ cancellatus 444

„ australis ... 100 ,, crass

a

133 capax 444

„ biplicata 97, 100 Spaniodon, ... 264 „ Carentonensis 444

6 P
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Faffe. Pa^e.

^

Page.
SpoisTDTLUS complanatus 444 Syncyclonema Sivaica 435 Tellina foliacea 118

123
123
123
123
129
124
124
124
129
118

5> Coquandianus 444 „ sublamiiiosa 429 „ fragilis

„ gibba

• •

}5 dichotomus 444 Syndonites 487
J> Dutempleanus 444 „ Stoppaniana 487 ., Goldfussi
5J echinatus

fimbriatus

444
444

Syndosmya
„ strigilloides

107, 108
110

„ gracilis

., Grange!
gaederopus

gibbosus

globsulosus 444,

442
444
450

„ HoiFmanniana
„ Hornii

„ insequalis
>> gregalis

Guadaloupse
444
444

T „ inconspicua

„ juvenilis
...

» Hagenovi 444 T^NIODON 480 „ lacunosa iia
J-XO

119
124

JJ hippuritarum 444
>, ellipticus 480 „ Largillierti

s» hystrix 444 Tagelits 86; 98 „ lingua-felis 117
124
124
127
119
124

J> latus 444
>y Albertinus 102 „ louga

„ Mathewsonii

...

)» lineatus 444 » Robinaldinus 102
...

3» obesus 444 Talona ... 21 „ mendosa
)> obliquiis 444 Talonella 21 „ Meyeri

„ nionilifera)} pulvinatus 442, 444 Tamiosoma 239
» pygmseus 444 gregaria ... 239 „ Moreana 123
JJ Eenauxianus 444 Tanceedia 132 , 133, 135 multistriata 482
J» Requienianus 444

,, Americana 132, 135 „ nitidula 124
J> RcEiiieri 444 Tanysiphon 90,91 158 „ obruta 124
5> Royanus 444 „ rivalis 91 „ ooides 124

124
Jj Santonensis 444 Tapes 144 „ Oregonensis
Ji spinosTis 444

J) Conradiana 165 papyria

„ parallela
482
124JJ striatocostatus 444 cretacea 165

•> striatus 444 decussata 146 „ petrosa 124, 125

>>

strigilis

sulcatellus

443
448

denfciculata

eximia
... 144

162
„ phaseolina

„ plana
123
123
119)> subcostulatus 449 fluctuosa 483 „ planata

}) sublsevis 444 fragilis 145; 161 „ Pondicherriensis 124; 167
>> subplicatus 444 Hi Igardi 165 „ primula 124, 126, 482
JJ subsquamosus 448 literata 145 „ pseudo-plana 123
5J Tauricus 444 meroeformis 161 „ punicea 116

J5

truncatus 444,

undulatus
449
444

parallela

pinguis
164
144

„ quadrata

,, radiata
124
116Spoetella 245, 248 quadrata 165 „ Refanensis 124

)> Caillati 248 Rochebruni 163 „ Reichii 72 123
124

Stalagmium concentricum 374 straminea 144 „ Remondii
• ^j

>> margantaceum 368 turs:idula 144 „ Renauxi 123
„ Nystii 333, 368 Tapesinj]]^ 143 „ Ripleyana 124
>> sericeum 374 TAEIii. 105 „ rosea 112

Standella 53, 90 Tellidoea lis; 116 „ rostralina 123
„ ovalis 53

3J Burnetti 115, 116 „ rostrata 125
>> ovata 53

5J crystallina 116 ,, rofcundata 261
Stavelia 371 Tellimya 265 '

„ Rouyana 123
Stiepulifa 27, 30

3> bidentata 265 „ rugosa 69, 112; 117
5J baciJlaris 28

3J ferruginosa 265 „ scitulina 124, 126
53 coronata 28 Tellina 116 „ scobinata 117

Steiaeca 340
J5 adpressa 128; 129 „ sculptilis 131

Steigilla 120
5> sequalis 123, 124 ,, scutiformis 482

„ earnaria 120
J5 sequilateralis 124 „ semisculpta 130

3> lactea 110 albaria 124 „ semistriata 123
Steothodon 51

>J Albertina 102 „ spectabilis 110; 119
f> jL/iscaviensis 51

,> angulata 100 „ Sobralensis 123
SUNETTA 135, 153, 154 aperta 268 „ Stoliczkana 126

., meroe 154
J, Arcotensis 124, 125 „ Stoliczkai 123

„ Solandri 135
>3 arctata 124 „ striatula 123

SUNETTIN^ 153
JJ Asbburnerii 124 „ striatuloides 123

Symphonota 303 bitruncata 124 „ strigata 117, 123
Syncyclonema 426

>i Bogotina 124 „ subelliptica 124
>y Ualypso 428

>> Bruguieri 120 „ subnasuta 124
?3 Cottaldina 428 Californica 124 „ subradiata 123
„ Darius 428

)) Carteroni 123 „ sub-tenuistriata 123
)> exilis 428

)} Cbeyennensis ... 124 ,, Syriaca 123
„ Greppini 428 » clathrata 123 „ tenuissima 123
>y Isevis 428

)> coccinea 127 „ triangularis 118
>> Matberoniana 428

}> concentrica 117 „ undata 130
)) membranacea 428 » costulata 118 „ undulifera 124
i> Neptuni 428 >y crassa 117 „ Vectiana 123
») obovata 435 >> decurtata 124 „ Venei 123; 163
}> operculiformis 430 >> discites

'.

128 „ Whitneyi 124
» orbicularis , .

,

428 >) discus 117, 127 Tellinacea 103
>> pulchella 428 >> emacerata 124 Tellinella 116
JJ Requieniana 428 >} ephippium 119 „ Arcotensis 12*4; 125
55 rigida 429 )> Eufalensis 124 482 „ petrosa 124, 125
» simplica 429 i> fabula 118 virgata 116
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Tellinid^
Tellinides,

„ adpressa

„ primula

Tellinimeea
„ eborea

„ limatula

Tellininje
Tellinites

„ affinis

„ Timorensis

Tellinomya
„ edentula

Tellinula

112,

118, 124,

118, 124
118,

62, 63, 74

117^

Page.

482
127
124
129
118
482
124
115
118
118
118
326
63

118

Thetts
Theacia 37, 63, 6*4

„ sequalis

„ alpina

„ Baylei

„ carinifera

„ Condamyi
„ corbulopsis

„ Couloni

„ elegans

elongata 72,

„ Freareseana

„ Germari

„ gibbosa

Page.

158
81

73
72
72
72
72
73
72
72
73
73
72
72

1

Teigonia cincta

„ concardiiformis

„ Constantii

„ Coquandiana
„ costata

„ crenatula

„ crenifera

„ cuneiformis

„ dsedalsea

„ decora

„ Delafossei

„ Deslongchampsii

„ disparilis

„ distans

314

313,

Page,

313
313
313
313
311
313
318
313
313
313
313
313
313
314Tenea 488

J5 gracilis 73 „ divaricata 313
„ parilis 488

5J inornata 72 , % echinata
...

313
313
313
313

Teeedina
„ clavata

„ Heberti

12;

18,

18
30
18

5J

J5

Koechlina
Neocomiensis
Nicoletti

72
72
72

Elis^

„ Emoryi
„ Eufalensis

...

„ Oweni 18 „ occidentalis 73 „ Evansiana
...

313
„ personata 18

J5 PMUipsii ... 72 „ excentrica 313, 318
Teeedik.1; ... 480

J? Picteti 73 Falckii 313
313

Teeedinana ... n Prouti 73 Fittoni
...

Teeedinin^ 11 » recurva ... 72 „ Gibboniana 313Teeedo 13
5» Ricordeana ... 72 „ Hanetiana 311, 313

„ Argonensis

„ bilobatus
14 16, 19

14
3>

55

Robinaldina
rotundata

72
72

„ Herzogii

Heva

t» j-a..

313
313
313„ calamitoides 15

55 Sabaudiana 72 ,, Hondaana
„ cblorotica 480

55 Sanctse-crucis 72 „ Humboldtii 313
„ contorta 15 „ Sappho ... 72 „ indica 315
„ conulus 14

55 simplex 72 „ inornata 313
„ crassula 16 „ sub-angulata 72 „ intermedia 313
„ dentata 14 18

55 sub-depressa 72 ,, Jonioi 313
„ Deshayesi 14

55 sub-rotundata ... 72 „ Lamarckii 313
„ Faujasi 14

55 sub-tortuosa ... 73 „ limbata 313J 314
„ Fleuriausa 14

55 sub-truncata ... ^3 „ Eojoyei 313
„ gigantea .. 11 „ Taurica ... 72 „ longa 311, 313
„ globosa ... 15

55 volvaria • .. 72 „ longirostris 313
„ glomeraiis 17 Theaciin^ ... 62 „ Ludovicse 313
„ irregularis ... 15 Thyella 106, 108 „ Lusitanica 313
„ lignicola 14

55 pulchra 108 „ margaritacea 308^ 310
,. lignitorum 14 Thyeeopsis 268 „ minuta 317
„ Norvegica 1% 22

,, coralliophaga ... 268 „ Mooreana 313
„ ornata ... 14 TiCHOGONIA 366 „ neglecta 313
„ partita 15 TlMOCL^A ... 148 „ nereis 313
„ Requieniana 14 TlVELA 142,143, 150 „ nodosa 313
„ rotundata

'

14 „ crassatelloides 150 „ orientalis 316
rugosa 14 TOTTEI^IA 483 „ ornata 313

,, selliformis ... 15 Teachycaedium 207 208, 487 „ paradoxa 313
„ socialis ... 14 „ elongatum ... 217 „ parvula 193
„ sulcata 14 „ exulans 215, 216 „ peninsularis ... 313
„ tibialis 15

, incomptum 215, 216 „ pennata ... 313
„ torulosa 16

, productum ... 217 Picteti 313
„ Tournali 14 Teapezium 186 „ plicato-costata 313
„ Varennensis ... 14

^, carinatum 195 „ pumila 313
Teeedolites ... 13 Teesus 49, 50 „ pyrrha ... 313

„ clavatus 13, 14 „ maximus ... 52 „ Robinaldina 313
Teeqtjemia 427, 443 Teichites 381, 382 „ Sanctse-crucis ... 313

„ pectiniformis 443
55 nodosus ... 382 „ scabra 311, 313^ 314

Texteix 144
55 Picteti 383 „ scapha ... 313

Thecalia ... 284 Teidacka 22a 271 „ semiculta 317
Thecodonta 266 55 compressa 226 „ semiornata ... 316

Sieboldi ... 266
55 Cumingii 226 „ septaria 311

Theoea 38, 108, 109 TEIDACNIDiE 226 „ sinuata 31*3 317
Thbtieonia 158, 484 485 TEiaOKA ... 150 „ spectabilis 313

„ ignobills 485 TEiaONELLA 54 „ spinosa 313

„ minor 158 Teigonia • >• 310 „ subcrenatula 313

Thetis 38, 42,' 158 55 abrupta ... 313 „ subexcentrica ... 313

„ elongata
^

166 55 sequicostata 313 „ suborbicularis 316

„ Genevensis ... 166 JJ aliformis 313^ 314 „ sub-pulchella 313

„ laevigata

„ major

... 166 55 alta 313 „ sulcataria 311", 313
166 55 angulifera 313 „ Sjriaca 313

„ minor isi 166 J, Archiaciana ... 313 „ tenuisulcata ... 313

„ Prestensis ... 166 55 ^uressensis 313 „ Texana 313

„ Renevieri 166 „ bipartita 313 „ thoracica ... 313

„ Rotomagensis .c. 166 „ Bucbii ... 313 „ Tocaimana 313

„ Sanctse-crucis 166 55 carinata ... 313 „ Tryoniana ... 313

„ undulata 166 55 caudata 313, 314 „ tuberculifera 315
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Fage. Page. Page.
Teigonia veiitricosa 313, 315 V Venus donacina 149
Teigoniid^ 308 Dupiniana 160
Teigonoaeca 337 Vanganella ... 52 Dutrugei 165

„ abrupta 352 „ Taylorii 52 elliptica 162
„ Brahminica 354 Vanuxemia ... 335 elongata 162
„ cmieiformis ... 346 Veleda 485, 486 Escheri 160
„ Galdrina 355 „ linfcea 485, 486 exalbida 148
„ Gamana 344, 354 Veloeita 201, 204 eximia 162, 178
„ Ligeriensis 489 Veneeacea ... 32 exularis

j.\jij)

166
„ Maconensis 336 345 Veneeid^ 141 exuta 122^ 1fi2
„ Matheroniana 489 Veneein^ 146 faba 160, 162, 174
„ passa 346 Veneeicaedia 211 273^ 282 fabacea 162
„ Telugensis 352 „ abbreviata 281 Fatima 165
„ Trichinopolitensis ... 353 „ australis ... 282 flexuosa 148

Teigofodo:n- 302 „ Blandingi 287 Forgemolli 165
Teigonodus 277 „ densata 287 iragilis 145^ 162

„ Sandbergeri 277 , Dupiniana ... 283 Galdrina 160
Teigonocgelia 333 , Hornii 287 gallina 148

galeata 284, 341 , planicosta 287 gemma 156^ 483
„ insequilateralis 333 , radians 281 gibbosa 162
„ in^quivalvis 333 , tenuicosta 287 glabra 165

Teipodetes 240 Veneeupis 138 140^ 141 globulus 156
Teiqubtea 306 „ Landeroniaua 141 Goldfussi 162

„ contorta 306 „ Neocomiensis ... 141 granulata 148
„ lanceolata 306 „ Saxoneti 141 granum 285
„ subviridis 306 Veniella 183, 186; 189 grata 148

Teopidocaedium 207 „ Conradi 190 Hallii 166
TUGONIA 39 „ obtruncata 196 helvetica 160
TUENUS 19 Venilia 189 Icaunensis 160

„ lapidarius 19, 23 „ Conradi ... 195 imbricata 282
„ plenus 19 „ elevata 486 immersa 160, 161

TUETONIA 266 „ Gabbana 195 indurata
J.<_»V/,

166
„ minuta 2m „ hum ills 195 jucunda 161

Tychocaedia 189 „ Lapbami 195 Labadyei 161
Tyleeia 68 „ Mortoni 195 Lamarcki 161

„ fragilis 68 „ rhomboidea

„ subtumida
195
195

lamellifera

Lapeyrousana
... 165

161
„ trapezoidea 195 laminosa 162
„ trigocia 195 lata 162

XJ Venilicaedia
„ crassidentata

190,^ 486
197

late-sulcata

latisulcata
161
277

Ungulina 260 „ obtruncata 196 lenticularis 165
„ rubra 260 Venteicola 148 lineolata 160, 169

Ungulinid^ 259 Venulites triangularis 292 Listeri 147
Unicaedium 246 Venulithes 162 literata 144, 145

„ cardioides 246 Venus 147 lucina 484
„ inornatum 252 „ sequilateralis 165 macrodon 148
„ tumidum 488 „ analoga ... 178 Malabarica 144

Unio 55, 300 „ auca ... 165 Manhattensis 156
„ acutus 304 „ Aucasiana 165 Martiniana 161
„ alatoides 304 „ Arcbiaciana 161 Matheroni 162
„ carriosoides 304 „ Arcotensis

... 171 Matronensis 159
„ cceruleus 297 „ Astieriana 161 Mauritanica 165
„ Cornueliana 304 „ Bavarica ... 162 mercenaria 148
„ cretaceus 304 „ Bronguiartiana 159 meretrix 150
„ emarginata 303 „ cancellata 148 Mousse 165
„ humerosoides 304 „ caperata 160 Nail 165
„ ligamentinoides 304 „ Cenomaniensis 161 neocomiensis 160
„ marginalis 297 „ cerina 156 nuciformls 163, 164
„ Martinii 304 „ Cherbonueaui 165 Noueliana 161
„ Menkei 303 „ cbia

... 165 notata 148
„ nasutoides 304 „ Cbinensis 157 Nystii 484
„ Nordmanni 304 „ Cleopatra 165 obesa 160
„ Paranensis 303 „ Cleophe ... 164 Orbignyana 16a 166
„ Peguensis 301 „ concentrica 162 ovalis 160, 161
„ penultimus 304 „ cor

... 144 ovum 161
„ pictorum 300 „ Cornueliana

. .

.

159 parallela 160^ 162
„ radiatoides '" 304 „ corrugata 145 parva 160, 162, 181
„ Eoanokoides 304 „ Costei

... 164 pectinata 152
„ sub-rotundoides 304 „ Cottaldina 160 perovalis 166

Uniomeeis 301 „ cretacea 162, 165 plana 151, 161^ 169
Unionacea '*,'

297 „ cuneiformis
... 161 plicata 149

TJnionid^ 297 „ decussata 145 porrecta 164
TJnionin^ 299 „ defiorata iia 120 primsBva 162
Uniopsis

\\\ 301 „ Delettrei 165 pseudoturgida 161
XJPEEOTIS '

'

"

13 „ Desvauxi
. .. 165 puerpera 148

clava is" 17 „ Didonis
... 165 pygmsea 148

- - .

„ Dione
... 151 Eenauxiana ... 161
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Page. Page. Page.
Venfs reticulata ... 148 Vetocaedia 283 Vulsella Larquei 397

„ Eeynesi ... 165 „ crenalirata 287 „ ling:ulata 398
„ Eicordeana ... 159 Vetocaedium ... 211 „ pernoides 397, 402
„ rimularis ... 144 VOLA 426 „ pretiosa 402
„ Eobinaldina 159, 160

J> sequicostata 430 „ trigona 402, 489
„ Eochebruni ... 163

J> alata 430 „ Turonensis 397, 402, 473
„ Eoissii 160 >. Albensis 430 VULSELLINiE 396
„ Eotomagensis ... 161

>> alpina 430
„ rotundata ... 161

i) atava 430
„ Eouliniana ... 160

}> Carentonensis 430
„ Eouvillei ... 164

JJ cometa 430 ^W,
„ Eoyana 161, 484

)> decemcostata 430
y, Sanctee-crucis 160 » Deshayesiana 430 Warnea 28
„ Sapor tse ... 165 » digitalis 430 WOODIA ... 279
„ scabra ... 148 » dilatata ..! 430 „ digitaria ... 279
„ scalarina ... 148 » Dresleri ... 430 „ laevigata ... 264
„ securis ... 165

)>
Dufrenoyi 430

„ semiradiata 123
35 duplicosta 430

„ squamosa ... 148
)) Dutemplei 430

„ striata ... 144
5}

Dutrugei 430 X.
„ sub-Brongniartiana ... 159

})
euryotis 430

„ subconcentrica ... 162
)> Faujasi ... 430 Xylophaga 1Q

„ subdecussata ... 162 Fleuriausiana ... 430
,, dorsalis

J.t7

22
„ subeloiigata ... 162 » grandicosta ... 430 „ elegantula

„ Stimpsoni
19

„ subfaba 162, 174 » gryphseata 430, 438 19
„ subleevis 161 » Hispanica ... 430 Xylophagella 19, 23
„ sublamellosa ... 165 inconstans 430 Xylotrya 13
„ sublaminosa

„ sublenticularis

... 162

... 161
» Indica

Jacobsea
... 426

426
„ tripinnata ... 13

„ subraersa ... 161 Isevis 428 430J 438
„ subnodulosa ... 148

)) longicauda 430
„ subovalis ... 161

}) Makovii 430 Y.
„ sub-parva ... 162 » Morrisi 430
„ sub-plana 161, 169 » Mortoni ..'. 430 YOLDIA 62, 320
„ subrotunda ... 161

3> Neocomiensis 430 acutifrons 322
,, subtruncata ... 161

i>
notabilis .'. 430 Evansi 322

„ subturgida ... 161 » occideutalis ... 430
, glacialis 322

„ sylvatica ... 164
)> phaseola ... 430

, Hffisendonkii 320
„ Syriaca ... 166

}> Podolica ... 430 , impressa 322
„ tantilla ... 149 » quadricostata ... 430 , lanceolata ... 320
„ tenera ... 160 » quinquecostata 430, 437 , nasuta 322
,, tenuistria ... 193 » quinquenaria ... 430 , obtusata ... 324
„ tctrahedra ... 165 }> Royeriana 430

, pectinata ... 320
„ thiara ... 149 >> sexangularis ... 430

, protexta ... 322
„ Thurmanni ... 160 » Simberkensis 430

, pygmsea 320
„ truncata ... 161 >> Sinensis ... 426 , scapba 324
„ tumens ... 151 >} striato-costata ... 430 , scaphuloidea ... 324
„ tumida ... 162 » substriato-costata 430 , scitula ... 322
„ turgida ... 161 » Syriaca .'. 430 , striatula 323, 324
„ uudulosa ... 149 » Texana ... 430 , subnasuta ... 322
„ Varapensis ... 160 )} tricostata ... 430 , subrecurva ... 324
„ Vassiacensis ... 160 ») Truelli

'.''.

430 , thraciformis ... 324
„ Veatchii 165 )» Valangiensis 430 ventricosa .., 322
„ Vectensis ... 160 Wrightii 430
„ Vendoperana ... 160 VOLSELLA ... 370
„ verrucosa ... 148 VOLVICERAMIJS 394
„ Vibrayeana ... 160 Vulsella 386", 398

Veeticordia ... 225 „ aviculoides 397, 402 z.
„ Japonica ... 224 „ conceutrica 397
„ ornata ... 225 , falcata 402, 489 Zenatia 52, 53

Veeticoediid^ ... 224 „ interno-striata ... 489 ZlEPH^A 22, 26



ERRATA.

[ For several corrections in tbe text, see p. 480 and following pages].

age 46, line 3 from below, read 'lapidarim' for ' lapidosus*

„ 47, 7 >j 55 „ ' P. glohulosa
55

' T. glohulosa:

„ 74^, 15 jj 55 „ ' Arcopagia'
55

' Aeropagia:
„ 76, 12 J) 55 „ Tigs. 14-16'

55 'Figs. 14-15.'

» 106, 1 5J above „ ' deaurata, Turton'
55

' TauresH:

» 120, 9 M 55 „ ' Strigilla
55

' Strigillina,'

» 124, 5 55 below „ ' T, ITel.'] primula 55 'T. (Per,) primula
» 174, 15 55 above „ ' suh-faha

55
' suh'fava:

3J J) 16 55 55 5, 'faha'
55 'fava:

„ 190, 9 55 below „ ' Arcotensis'
55

' Arcotica.'

„ 279, 22 55 55 „ *Pachydon
55

' Pachyodon:
„ 280, 12 55 above „ * digitaria'

55
' digataria!

„ 288, 10 55 below „ * 0. bicornis
55 'P. hicornis:

„ 301, 11 55 5» „ ' Paraguayana 55
^ Paraguayana!

„ 336, 13 55 above „ ' Hirsonensis'
55

' Hironensis:

„ 370, 19
55 55 „ * spatiosus

55
' spatiosa:

„ 469, 17 55 55 „ 'PI. XLviir
55 'PL XLIX/

„ 470, 14 5? 55 „ 'Figs. 3-4'
55 'Figs. 3-5.^
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