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INTRODUCTION.

The second division of the Actinozoa, represented in the cretaceous deposits of

the Trichinopoly district in Southern India, comprises the corals,—Anthozoa, or

Polypi, as they are often called in zoological manuals. They have yielded 57

species, of which the majority occurs in the lowest beds of the scries, the Ootatoor

group, while the two higher divisions, the Trichinopoly and Arrialoor groups, are

comparatively poor in corals,—just the reverse of what I formerly stated respecting

the Gastropoda and Pclecypoda. The number of species which liad already been

described from European cretaceous deposits is small, but the geological results, in

point of comparison of our fauna and its age with that of foreign deposits, is rather

an interesting one, as I shall have occasion to notice at the end of the detailed

descriptions.

The smaller the animals arc, the more steadily and energetically tliey appear to

work, in order that they may replace by numbers what they lose by individual size.

Indeed, even setting aside the interest Avhich the study of corals possesses for the

morphologist and the systematic zoologist, few other even of the higher classes of

tlie animal kingdom can compete with the importance, which the corals possess,

and for ages past have maintained, in the economy of nature. The distribution of

the corals in the different depths of the sea has been for years past studied with

considerable interest; and the recent researches in deep sea dredgings are adding

largely to the information, which is placed at the disposal of the geologist. Need

I mention the enormous value which Darwin’s and Dana’s studies of the forma-

tion, extent, and distribution of coral reefs possess for geological research ! It is,

I believe, justly asserted that more-than one-half of our ancient limestone forma-

tions is to be attributed to the existence of corals and their colonies forming reefs.

What greater help can a surveying geologist find, than is afforded to him by the

discovery of an ancient coral reef, or of a reef-limestone ! If he had been up to that

time in doubt about the stratigraphical series of his beds or formatious, he finds

himself upon that discovery quite at home. He knows where he has to seek for the

ancient land ; he looks after certain animal forms in the lagoons ;
after others in

and on the coral limestone; and the thickness and character of the cropping out

of the limestone indicate to him the relation of the beds beyond the reef.

(
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CORALS OR ANIHOZOA

PUOJI THE

CRETACEOUS ROCKS OF SOUTH INDIA.

Sub-kingdom, ACTINOZOA.

Class, ANTHOZOA on CORALS.

Chahacter.—Actinozoa consistinc) of a digestive cavity
^
provided ivitli a single

opening, ivhich is oral, anal, and genital, internally divided at certain regular dis-

tances by membranes or laminae projecting towards a real or imaginary axis, lohile

the upper edge is surrounded by radially disjoosed, generally hollow, tentacles ; male

and female generative and secretionary organs situated in the so-called loculi between

the membranes or septa; propagation takes place by ova, or by buds, or partial divi-

sion ; special organs of the senses, of respiration, and circulation, and, as a rule,

also of locomotion, are absent. All the Anthozoa are in their natural state

inhabitants of the sea, or at least of brackish waters.

The ‘ Histoire Naturclle des Coralliaii’cs’ by Milne-Edwards and Ilaime,

‘ Klassen und Ordnungcn des Tbierreiches’ by Broun, many treatises of Zoology, and

recently Fromentel’s Zoophytes in the Paleontologie fran9aise, Vol. VIII, contain

such detailed accounts of the history, organisation, geographical and geological dis-

tribution, etc., of this class that it would be quite superfluous to repeat the same in

this place. It will fully serve our object towards a proper understanding of the

descriptive portion of this monograph, and the terminology used therein, if I

attempt to give a brief abstract of the general structure of these creatures, followed

by a few words on the distribution and classification of the same.

The Anthozoon in its simple form is a more or less round or cylindrical sac,

usually sessile by a broad base, on the opposite end provided with a single oral

opening, surrounded by tentacles, of which there are four, six, eight, or a multiple

of these numbers present. The oral opening passes through an enlargement, formed

by an inverted portion of the outer wall of the body, called the stomach, or directly

into the large internal cavity of the body, which is divided into compartments (the

so-called locidij by the mesenterial laminm or septa, these being in an equal or

smaller number present than the tentacles. The mode of development followed in

these organs is of great systematic importance. There appears to bo no strict

separation between the animals which possess a so-called stomach, and to wliich the

( 133
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2 CRETACEOUS CORALS OR ANTUOZOA

name Authozoa, Polypi, or Corals, is restricted, and those in which the month
directly communicates with the general cavity of the body, and which, according

to Agassiz, have in late years been transferred to the Ilydrozoa,—namely, the so-

called Podactinaires or Lucernariism, together with the Madreporaria tahulata and

rugosa of Milne-Edwards and Ilaime.

The general cavity of the body is internally in its entire extent instructed with

cilia
; the chyliis is formed in, or passes from, the so-called stomach into it, and its

circulation, as well as that of the water for purposes of respiration, is chiefly pro-

duced through these cilia, while the tentacles act not only as prehensile organs for

obtaining food, hut also for producing a current of Avatcr leading to and from the

mouth. This very simple arrangement dispenses with the necessity of all other

special organs or vessels for digestion or respiration. Equally so a nervous

system, or special organs of sense, are absent, but the soft parts of the body, and

particularly the tentacles, are sensitive both to touch and to the light. Some

naturalists believe that the presence of peculiar branched cells in the oral disc

indicates the rudiments of a nervous system. In some of the Actiniacea there are

peculiar thread-like organs, the so-called craspeda, present between the septa, and

these appear to act, at least in some cases, as secretionary organs and assist in

digestion. Resides there are in some Authozoa other organs for the defence of the

animals, the so-called nettle threads or acontia, which are emissiblc and secrete a

sharp fluid in the cnidic or nettle cells.*

The sexes are, as a rule, distinct, either in the same or in different individuums,

and in some cases of the compound corals one sex is said to be restricted to a single

colony. The progeny leaves the mother either in the form of fertile ova, or as a

developed Anthozoon with tentacles. The young, when it leaves the ovum, swims

about with a row of cilia, gradually the body curves, forms an internal cavity, the

rudiments of tentacles appear, and the young Anthozoon becomes sessile. In

other cases propagation takes place by budding, or gemmation, and thus compound

colonies are formed.

The body of the Anthozoon is composed of an external and an internal

cilia-bearing skin, each consisting of several layers. Between them is the mus-

cular system developed, the several layei’s being composed of vertical or longitudinal

and of concentric fibres. All these soft parts appear to be in certain cases capable

of secreting solid particles of various shapes, the so-called sclerites or scleroder-

mites, which either remain isolated in the fleshy or dermal mass, or they coalesce

to a more or less solid, reticulated or porose skeleton, which was called sclerenclujvia

by Messrs. Milne-Edwards and Ilaime.

The calcification, or rather sclei'ification, ju’Ogresses in somewhat different

manner in A'arious forms. In some it takes place only at the basis of the single or

compound individuum, and continues to grow and branch as a kind of axis,

* Compare my note on Sagariia in Journ. A. S. B. for 18(39, vol. xxxviii, pt. ii, pp. 43 and 50.

(
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OF SOUTHERN INDIA. 3

surrounded by tbe soft or partially hardened parts of the animal. This kind of pro-

gress has been called by Dana foot-secretion, and forms the so-called of the

Gorgokid^ or AxtipatuidjI!. In the so-called Madreporaria the sclerification takes

place in the whole derma, either externally as exotJieca or internally as endotheca,

or in the central column, forming the so-called columella ; all these secretions begin

at the base of the individuums and spread gradually ux)wards, forming a more or

less complete eup or calyx. The endothecal system is strengthened by a sclcrifica-

tion of the mesenterial membranes or laminae, which extend towards the centre of

the animal and form the so-called se-pla, wdiile externally these often correspond to

or pass into similar elevations, called the costa. The septa are either conneeted by

vertical cross bars at certain regular distances, as in the Fuxgidm, called synapticula,

or they are connected by more horizontally distributed curved laminae in irregular

manner; these arc called dissepiments. These, again, arc distinguished as endo-

tliecal or exotliecal dissepiments, according to whether they become developed

between the septa or between the costae. The columella is either a true one,

solid, columnar, fibrose, spongiose, or laminar, or it is a pseudo-columella, merely

formed by a twisted prolongation of some septa.

Between the inner terminations of the septa and the columella there are in

some forms of corals lamellar or styliform processes developed, which are called pali.

Both the septa and pali generally follow certain rules in the course of theh

development. As already observed, the original number of septa is either six* or

eight ;
these are called the primaries, the subsequent the secondaries, and so on.

Taking six primaries as the most usual number, each of the six original compart-

ments, including all the septa of subsequent orders, is called a system, and the row

of septa itself a cycle. The six primaries are followed by six secondaries, each

system being divided by one septum, this being the second cycle. This is followed

again by a division of each compartment into two by a septum, there being twelve

of them in all, forming the third cycle. Up to this the septa of each cycle are in

a regularly formed corallum equal in length and strength. The fourth cycle is

formed by twenty-four septa, but they are not equal, because after the third cycle

each subsequent order consists merely of twelve septa. Thus we have in the fourth

cycle twelve septa of the fourth and the same number of the fifth order. The rule

is, that the twelve younger septa appear first next to the oldest septa, and then to

the next older, and so on, and that according to theh appearance they increase in

length and strength. In the same way we get forty-eight septa in the fifth cycle,

belonging to the 6th, 7tb, 8th, and 9th orders, and soon; the coi'al would then

possess ninety-six septa, of nine different orders, in five cycles and six systems.

The jiali always appear after the full development of the septa, and, therefore,

they are never present opposite the septa of the last, but always the preceding

* According to Ludwig, the Kugosa also have originally six in-imary septa, hut two of them become obsolete, the

further development becoming, therefore, asymmetrical.

(
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4 CEETACEOUS COEALS OR ANTIIOZOA

cycles. They are either all equal and form a single row, or coronet, or unequal,

forming two or more coronets. If only one coronet of pali is present, it exists

opposite the septa of the penultimate cycle
; if there are two coronets, they are

placed opposite the penultimate and antepenultimate cycles, and so on.

The septa are on the upper edges either entire, or granular, serrated or dentate

;

laterally they arc granular or spinulose. They are, however, not in all cases

regularly developed. Sometimes one or the other of the primaries become obsolete

or smaller ; in other cases two or four of the secondaries become equal to the pri-

maries ;
and in such cases wc have ajoparently 3, 4, 6, 8 or 10 systems instead of six.

All these characters referring to the scleroderma,—the presence or absence of

an exothcca, of dissepiments or synapticulm, or of pali, the number of systems,

cycles and orders of septa, and whether their upper edge is entire or not, etc.,—are

of the greatest systematic importance.

In the compound coralla the single individuums are more or less closely con-

nected with each other by the coenenchyma, which is solid or porose, cellular or

lamellar. Its development depends upon the manner of more or less perfect gem-

mation of the coralla.

I have already observed that all the Anthozoa are inhabitants of sea or brackish

water. They are distributed in all latitudes, hut, as usually, are more numerous in

troiiical than in cold seas ; the reef-building corals are restricted to the former seas.

Comparatively only a small number of species, mostly the single coralla, live

in great depths of the sea ; as a rule, they do not extend beyond about 20 fathoms,

and generally they prosper best where the water is clearest and most agitated by

atmospheric influence. On the large reefs only the upper layers to the extent of

one or two feet are occupied by living individuums. Eor the study of the character

and extent of the various coral reefs and their imjiortance to the geologist, I must

refer the reader to the works of Darwin and Dana. It is sufficient to say that the

knowledge of the fossil coral fauna is no less important for the determination of

the age of geological strata than that of any other group of animals. The simple

fact that whole genera and families of corals have become almost entirely extinct

indicates the necessity of their fossil remains for the systematic zoologist.

The classification of the Anthozoa is by no means so easy as their simple

organisation might indicate, and there is considerable disagreement between various

authors even as regards the first principles which ought to bo adopted. Eor om*

purpose, it will, I think, be sufficient if I give a sketch of the first few divisions

according to Bronn, his arrangement being only slightly modified from that of

Messrs. Milne-Edwards and Haime.
Bronn, paying more regard to the mode of multiplication than to the number

of tentacles and loculi, divides the Anthozoa into

—

I.—POLYCYCLIA, with six primary tentacles and loculi, both increasing in

number with age, forming two or more cycles.

( 136 )



OF SOUTIIEPtN INDIA. 0

II.—MONOCITCLIA,* with six or generally eight tentacles or loculi, not in-

creasing with age.

The former order very closely corresponds to the ZOANTIIAPtlA of authors,

and the latter to that of the so-called ALCYONARIA, adding to them the

AxTiPAmiDji with six tentacles, as showing in many respects close relations to the

GoRGOxiDjfi with eight tentacles.

The first order, to which the subsequent remarks will solely apply, is divided

into

—

I.— ScLERODERMATA 01’ Maereroraria, with the sclerenchyma forming a more

or less solid, complete skeleton, and

II.—Malacodermata, with or without! single loose sclerites in the derma.

The jNIadreporaria are generally divided into five sub-orders :

1. 31. APOROSA, with the septa well developed, and the whole sclerenchyma

solid, not perforated.

2. 31. PERFORATA, with scpta well developed and the sclerenchyma perforated.

3. 31. TVBULOSA, with the septa rudimentary.

4. 31. TARULATA, scpta wcll dcvclopcd or rudimentary, chambers divided by

horizontal laminae.

5. 31. RUGOSA, with only four primary septa and systems developed in the full

grown coral ; septa never porose and not granulated laterally.

The TABVLATA are now generally referred to the Ilydrozoa, but I have already

observed that the researches in this respect do not appear to me conclusive. The

same has been predicted of the rugosa; by some authors their transfer into the

Ilydrozoa has actually been carried out, and now it has been shown that there is still

less reason for this somewhat hasty alteration of our systematic arrangement.

In the South Indian cretaceous deposits we have fifty-three species belonging to

the 31. APOROSA, three belonging to the 31. perforata, and one to the 31. tabueata.

Their distribution in the dilferent families will be readily seen from the table at

the concluding pages of this Monograph.

MADREPORARIA APOROSA.

Family,—CAR YOFUYLLIDAE.

These include a number of genera Avith simple coralla, attached l)y a narrow

base, or free, with roimd or ovate calyces divided by septa, with one or more rows

* His Btctclia or the LvCEnSAmiEM are, I tliink, rightly excluded from the Aiithozoa.

t I am by no means certain that it is correct to speak of the total absence of sclerites or solid inorganic bodies in

the Actiniacea, as is generally done even in the most recent works on zoology. In my paper on the anatomy of

Sagartici Schilleriana, \ ha.\e, 1 believe, satisfactorily shown not only the presence of loose scleroid particles in the

internal tissue, but of an almost regular network of the same. (Comp. Joum. A. S. B., 1809, vol. xxxviii, pi. iv, p. 38).

I do not consider it at alt improbable that the presence of sclerites will bo proved also in other similar species. The

[dan which I would recommend for this purpose is to kill the animal gradually by adding fresh to sea water ; then

place the specimen in a platina crucible and heat it, until all organic matter is burnt oS. In this manner I obtained the

rudiment of an almost regular skeleton in the above-mentioned Sagartia.

B ( 137
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G CllETACEOUS CORALS OR ANTIIOZOA

of pali round a real or imaginary columella, and with the chambers open in the

entire height of the corallum.

The CABYornYLLiDJi:, which were by Milne-Edwards and Ilaime considered

as a sub-family of the TurbixoliBjE, differ from the latter by the presence of pali.

Eromcntcl (Pal. Erang. terr. cret., vol. viii, 1863, p. 163,) distinguishes fifteen

genera, and indicates two more ;
l)ut three of these genera occur in South India.

CaryophylUa with four, Trochocyathus and T?latycyatlim each with a single species.

The fii’st genus belongs to the group with only a single row of pali
;
the two others

have a double row of unequal but simple pali.

I. Genus.—CARYOPHA’LLIA, Lamarck, 1801.

Comp. Duncan, Pala?ont. Soe., vol. xxii, Suppl. to Cret. Corals, pt. II, No. 1, p. 2; Fromentel,

Paleont. Fran9 . terr. cret., vol. viii, 1863, p. 1G4.

The Caryopliyllicc have a simple corallum, which is adherent by its base to

foreign masses ;
the calyx is circular or somewhat ovate, generaUy rather concave

;

the columella composed of twisted and more or less confluent lamellm, forming a

crispate, convex upper end
;
the pali are well developed, all of the same form and

size ;
septa straight, rather broad, sometimes slightly thickened towards the inner

end, generally arranged in six, very rarely in only five,* systems, which are occasion-

ally somewhat irregidarly developed ;
costm numerous, sub-equal, straight, more or

less finely granular, generally most disthict near the calyx, and becoming less distinct

towards the base.

Stokes in 1828 was the first to define the present genus in the sense in which

it is at present accepted in science. D’Orbigny called a few fossil species Amhlo-

cyatlms, while others he referred to Cyathina. This last name has also been accepted

for the cretaceous species by Messrs. Milne-Edwards and Ilaime in their

monograph of the British cretaceous species, but in their Mist. Nat. d. Corafl. the

propriety of the name Caryophyllia was re-established. Eromentel (1. cit.) unites

to the iiresent genus also Batlnjcyatkus, Alilne-Edwards and Ilaime, which he

says only differs from typical Caryophylli(S by thinner pali, more closely united to

the septa.

The species of CaryophylUa occur both fossil and recent, but the occurrence of

the senus in rocks older than cretaceous is not sufficiently certain.

There are four species of the genus represented in the South Indian cretaceous

deposits ;
all belong to the group with the septa arranged in six systems, and all

appear to be as yet undescribed forms.

* C. decemphx, Fromentel, Pal. Frauf. terr. cret., vol. viii, j). 1C8.
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OF SOUTHEEN INDIA. 7

I. Caryopiiyllia Arcotensis, StoUczka. PI. 1, Figs. 1—10.

? ? Tiirbinolia Arcotenus, Forbes, from Poudiclierry.

Canjopli. condlmi inverse conicum, modice elatmn, per-varkdnle, frequentissime

paulo cnrvatnni et ad intervalla irregidariter contractum, basi awjustissima. ajjixuw ;

siiperficie siddcevi, prope calycem costnlata, costulis snb-cequalUms, obsolete rugulatis

vel ommino Icevigatis ; calyce circiilai'i senfere circidari, medio profunde excavato

;

septis in quatnor cyclis smpissime perfectis dispositis, lateraliter confertim grami-

latis, ad marginem cahjcis convexe elevatis : primariis fortissimis, secundariis pamlu-

lum brevioribiis atque tenuioribiis, terminationibus conspicuiter incrassatis ; palis

duodecim brevilms, modice incrassatis atque exsertis, ad terminationes septorum ad,

cyclum tertium pertinentium sitis ; columella bremter Ubei'a, convexa, rugosa, foliose

torta, circiter quinlam partem calycis diametri crassa.

This is an extremely variable species, reversely conical, and always possessing a

very narrow basis, sometimes with a slightly dilated disc by which the specimens

were sessile. The corals have generally a height of about 17 mm., and the calyx

a diameter of 9 or 10 mm. Specimens of 20 mm., or a greater height, are very

rarely met with, and equally rare are those with a very wide calyx, such as the

specimen represented in fig. 6 on pi. I. The mural theca is well developed,

rather thinning out towards the edge of the calyx. The surface shows at dis-

tances irregular rugosities and contractions, on which the costae arc sometimes

obsolctely traceable ;
but they scarcely ever reach as far as the base, and the lower

part of the polypid is usually quite smooth, while near the upper edge the

costae arc always distinct. They are sub-equal in strength, smooth, or very

finely and distinctly rugose. The calyx is circular or very nearly so, deeply

excavated in the centre ; the columella, convex, rugose, and composed of twisted

papillae. There arc nearly mvariably four complete cycles of septa present,

arranged in six systems. The pali are of moderate length and strength, twelve in

number, one being opposite to each tertial septum (sec fig. Sc). They arc slightly

raised, and in the lower section of the corallum become, therefore, confluent with the

adjoining septa (see tig. 10a). The columella is very nearly one-fifth of the entire

width of the calyx.

Locality.—East of Andoor, in a pale coloured, moderately coarse sandstone

;

common.

Formation.—Arrialoor group.

( 139
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8 CRETACEOUS CORALS OR AXTIIOZOA

I liavc selected for the above species the same specific term under which Prof.

Forbes described a South Indian fossil as

—

TuilBINOLIA AKCOTEXSIS, See PI. I, Eigs. 11—12.

184G. Trails. Geol. Soc., London, vii, ji. 163, pi. xix, figs. 9 a and b.

Forbes account is as follows :

‘ T. testa cyllndrica, coaica, elongatd, disco excavato^ lamellis (30) fortihus

‘ radiato ; lateribus tindiilatis, striatis, striis teimibiis, confertis, regidaribus, ceqiia-

‘ Jibusd

‘ Diameter of disc OjV inch. Entire length (or height) IjV inch.’

‘ A conical species, usually slightly bent, with finely and regularly striated sides,

‘ and a star of many strong prominent lamelhc. The specimens are rarely well pre-

‘ served. The species is gregarious. It approaches nearly several cretaceous and

‘ also some tertiary forms.’

‘ Locality.—Pondicherry.’

It is impossible to identify the species from such an imperfect description, and

the two figures, of which copies are given, do not assist in the determination.

Still, it is by no means improbable that Prof. Forbes had specimens of the above-

named Caryophyllia before him. A careful comparison of the type is necessary.

I was unfortunately not able to lay hands upon it when examining Forbes’ ori-

ginals in 1807.

D’Orbigny referred Forbes’ species to Ellipsosmilia, (Prod. II, p. 270), and

Milne-Edwards and Ilaime to Trocliosmilia, (Ilist. Nat. des Corail., II, p. 102) ;

but I do not think that either Forbes’ description or figure give any positive indi-

cation for the latter generic determination. Indeed, Forbes’ figure 9 & appears to

me to indicate the presence of a columella as well as of pali.

2. CARYoruYLLiA cuPULiFOMiis, StoUcsM. PI. I, Figs. 13—15.

Caryoph. corallum CKpuUforme, basi augusta affixim ; costis incequalibus, for-

tioribus fere prope basin, allcris ad medium, ceteris in parte snperiore, orientibus,

ornninis grants rotimdatis ornatis ; calyce late rotundato, modice concaco, ad mar-

gincm subacuto ; seq^tis tenuibus, in quinque cyclis disposilis, -pti'inm qnatuor perfectis,

quinto imperfecto ; palis decern ad duodecim elongatis, crasskisculis, ad terminationes

septormn ad tertium cyclnm pertinentium sitis, uno vel duobiis qjalis nonnunqumn

abortis ; columella lamellis crispatis, tortis, supra patdo elevalis, tenuibus composita,

circiter sextam partem calycis diametri (cquante.

A cup-shaped corallum, generally about 12 mm. liigh, and with the calyx

10 to 12 mm. in diameter, affixed by a very narrow flat base, which easily wears

off, and then the specimens appear to be free grown. The surface is unequally

costate, almost in its entire length. The twenty-four costae, corresponding to the

three first cycles, originate very near the base and are of about equal strength; those
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of the fourth cycle hegiii in tlie middle, and the last nearer to the edge of the

calyx ; they gradually decrease in strength, hut all are ornamented u'ith densely

set small, round, granules. Tlie calyx is round, wide, and moderately concave ;
the

calicular margin rather sharp. There arc four perfect, and a fifth generally imper-

fect cycle, the total number of septa being 70 to 82 ;
all are thin. The pali are

moderately' elongated and thick ;
there are usually twelve of them, but sometimes

two are displaced or not perfectly developed. The columella consists of very

thin and much twisted and contorted lamellae ;
its upper surface is very slightly

raised and spinulosc, and its width is about one-sixth of that of the calyx.

This is a very well marked and easily'' distinguishable species, both by its short

cup-shaped form, with rather strongly and unequally costate surface, and by the

large number of thin laterally only very finely spinulated septa.

Locality .—Near Moraviatoor, in a yellowish calcareous saudstonc; three speci-

mens have been examined.

Formation .—Ootatoor group.

3. Caryopiiyluia guaxulifeka, Sloliczka. PI. I, Pigs. 10—17.

Caryoph. coraltimi suh-cylindraceo ohconicam, breve, bast anyiistata atque con-

tractu, pallium curvata, affixum, fere omnino costatnni, costis siib-cequalibas, dense

yranidatis; calyce circulari, pariim excavato ; seplis teniiissimis in quatnor cyclis

perfectis dispositis, lateraliter minute yranulatis ; palis diiodecim elonyatis, paulo

incrassatis, breviter elevatis, ad termmationes septorum ad tertium cyclum perlinen-

tinm sitis, atque cum Us fere conjluentibus ; columella circa quintam partem calycis

diametri ocenpante, lamellis tenuibus tortis comqmsita, panlulum elevuta.

Corallum short, sub-cylindrical, reversely conieal, the base being rapidly con-

tracted and slightly curved, the only perfect specimen having been sessile on a

small Pelecypod. I’he }nural theca is very* thin, and the entii'c surface covered l)y

densely granulated costae, slightly varying in strength, and nearly quite straight.

The calyx is circular, exceeding the height of the corallum by one or two milli-

meters, the total height being 9 or 10 mm. In one of the specimens, with a per-

fect outer surface, the calyx was slightly concave, but it was so obliterated with

adherent rock that a section had to he cut, in order to see the distribution of tlie

septa. The only other specimen is a cast. In both the septa are very thin, slightly

undulating, ari’anged in four complete cy'cles and six regular systems. The pali arc

elongated, slightly thicker than the primary septa, twelve in number, one palus being

opposite each tertial septum. The columella is rather broad and composed of very-

thin twisted lamelhe ;
its width equals about one-fifth of the diameter of the calyx.

This is a very beautiful species, resembling the tertiary Australian C. viola,

Duncan and "Wood, (Quart. Journ., Geol. Soc., Loudon, vol. xxvi, 1870, p. 293, pi. xix,

fio-. 1). Like this species it is remarkable by the almost entire absence of an

c
^

(
lil )



10 CEETACEOUS CORAES OR ANTIIOZOA

epitlicca ; the costte, corresponding to the first three cycles, originate almost imme-

diately above tlie base, hut the granulation becomes gradually stronger towards

the upper edge of the corallum. In both specimens the four cycles of septa ai’c

perfect and very regular, but the pali are only slightly prominent and almost

join the tertial septa. The grannies on tlie costoe are all rounded. In a section

some distance below the calyx the two adjoining pali appear almost to unite and

meet with the secondary and tertiary septa.

Localities.—Xorth-east of Odium
;
a single cast specimen in a whitish shell-

limestone ; east of Kauray, also a single specimen in a sandy limestone.

Formation

.

—Ootatoor group.

4. Caryopiiyllia gracilis, Stoliezka. PI. I, Eig. 18.

Caryoph. corallum sub-cylindricnm, curdatum, basin versus compressiusculum

atque basi compressa ramose dilatata ajji.vum, theca murali tenuissima
; superjicie

omniao costala, costis subcequalibus, rcctis, latiusculis, niodlce elevatis, minutissime

granulate rugidosis ; calyce fere circulari, paululum excavato ; septis tenuissimis,

paido undulatis atque lateraliter spinulis acutimculis numerosis instructis, in quatuor

cyclis perfectis dispositis, palis dnodecim, elongatis, tenuibus, ad terminationes

septorum ad tertium cyclum perlinentium ac brevium sitis ; columella laniellis tenuis^

shnis, torlis et spinulosis composita^ circ. quartam pjarlem calycis dimnetri ceqnante.

This species is readily recognised from the other sub-cylindrical forms, like

C. Bredai or C. Bebeyana, by the peculiarly compressed and ramose base, by the

external surface being entirely costated, by the very thin, spinulose septa, and the

rather elongated and slightly thickened p)ali. This last character shows that the species

belong to a group of Caryophyllue, winch Milne-Edwmrds and Haimc separated

under the name of Bathycyathus, and which Eromcntcl, I think, rightly unites

with the present genus.

Locality.—Ootatoor ; a single sjiecimcn occiuTed in a light coloured limestone ;

the calyx has been so much obliterated by adherent rock that it had to be filed off,

in order to permit a clear view of the disposition of the septa.

Formation .—Ootatoor group.

11. TROClIOCAAVTnUS, Ililne-Fdwards and FLaime, 1848.

The corallum is oupuliform, or more or less cylindrically elongated and conoid,

sessile by a dilated or pedunculate base, but genei’ally becoming free in the adult

stage ;
mural theca well developed in the entire length of the corallum, costte

granular or sometimes spinulose ; calyx moderately concave ; septa in six systems,

and four to six cycles, above sharp, laterally striated, and granulated
;
ivali numerous,

uncfpial in length
; columella well developed, broad, composed of twisted strings or

columns, or contorted laminte, granular and generally convex at the upper end.

(
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Milnc-Edwards and llaime united d’Orhigny’s Aplocyathns with the present

^•enus, and Eroinentel (1. c., p. 174*,) states that Varcicijailius is not separable from

the same, as it only differs hy a somewhat large base and a few minor points in the

structure of the pali and the columdla.

The Ti'ochocyathi are found from the middle Jurassic period up to the present

time ;
they appear to have been most numerous, however, in the tertiary period.

All the cretaceous species, seven or eight, as yet known, have their costse granulated,

not spinose.

Only a single species of the genus has been met with in the Ootatoor beds of

Southern India.

Tkociiocvatiius affinis, StoUezka. PI. I, Eig. 19.

Trochocy. corallum cnpul'iforme, latius quam altum, basi obtuse conoideum,

liberum, s^lperf,cie costatum, costis ineequalibus, granulatim ruyulosis ; seplis supra

acutiusculis, in qninqne cyclis—quatuor perfeetis, quinto imperfeoto—dispositis, later-

aliter yranulatis ;
path virciter 32, valde ineequalibus, nonnunquam subrectis atque

incequaliter inerassatis ; columella lata, lamelUs sex, contortis atque conjluentihus

composita.

A small cupuliform species, very closely allied to Troeli, Ilarveyanus, Milne-

Edwards and llaime, from the English Gault, but differing from it hy a fifth im-

perfect cycle of septa, and hy thiunei*, more irregular aiid more numerous pali. The

costye corresponding to the first three cycles and half of the fourth cycle differ

very little in thickness, hut the remaining are very much thinner ; all are very

finely and somewhat iri-egularly granulated. The mural theca is somewhat

thickened at the base, hut there is no plaee of attachment traceable on the latter.

Locality.—West of Kurribiem, in a yellowish calcareous sandstone ; a single

s))ecimcn was met with.

Formation.—Trichinopoly group.

III. PLATYCYATIIUS, Fromentel, 18(51.

Pal. Praii9. terr. cret., I8C3, tome vili, p. 180.

Corallum discoid or sub-discoid, with the mural theca only horizontally or

basally developed and generally smooth ; septa numerous, laterally, sharply granu-

lated, arranged in six systems
;

pali numerous, uneqttal ;
columella large, composed

of numerous twisted sub-cylindrical columns.

This genus was jiroposed by E’romen tel for Milne-Edwards and Haime’s

Trochocyathus Terquemi, differing from the true Trochocyathi by tho mere hori-

zontal or basal development of the mural theca, while higher up the septa remain

freely exposed. Although this difference appears to be only a slight one, Ero-

mentel believes it to he in conformity with the generally adopted classification,
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12 CRETACEOUS CORALS OR ANTIIOZOA

iipon which Leptocijathus, Discotrochus, and otlier genera arc based. Tlierc have

for the present only two species been described under tlie genus FI. Terqiiemi and

FI. Orhignyi, both from the cretaceous rocks of Erancc. A third species has

occurred in the Ootatoor (Cenomanien) deposits of the Triebinopoly district of

Southern India.

Platycyatiius indicus, Stoliczka. PI. I, Eig. 20.

Flahjc. corallum conoideo sub-discoideum, hasi angastatum, medio paulo excuva-

tiim, theca murali temdssima mh-lcevigata instructum I cultjce lato, modice e.vcavato,

septis elevatis in (piinque cgclis perfectis dispositis, extus omninis fere ccqiialiter

incrassatis., dense sed minute gramdatis, lateraUter costulis interruptls, dwari-

catis et spimdis interpositis instnictis, sejotis qrrimariis et seciindariis fere cequalihus,

crassissimis, tertiariis paido temdoribus, eccteris tenuissimis ; j}alis 21 elongatis, in-

ceqnaUbns, tenuibiis ; colmnella circiter quartam partem latitudinis calyeis cequante,

in superfioie gramdosa.

This species has in general aspect a considerable resemblence to FI. Terqiiemi,

but is readily distinguished from it by the presence of five complete cycles of septa,

these being arranged in six systems. The form of the corallum is generally dis-

coid, somewhat roundly angular at the periphery and narrowed at the base, on

which alone the mural theca is developed
; this last ajjpears to have been nearly

smooth. Round the periphery the septa are almost throughout equally thickened

and finely granulated, but in the moderately concave calyx those of the fourth and

fifth cycle are very much thinner than those of the three former cycles ;
all are

densely spinulose and costulate laterally. The ])ali appear to be only 2i< in niimber,

placed opj)Osite the septa of the fourth cycle, and are unequal. In some cases there

appear to be also short pali present opposite the tertials, but they are not well

traceable in the only specimen examined. The columella is rather coarsely granu-

lar and very slightly convex.

Ijocality .—Xorth by cast of Odium, in a greenish-grey, slightly calcareous sand-

stone, a single specimen occurred.

Formation .—Ootatoor group.

Family,—TRO CIIOSMII.ID.F.

(As restricted by Fromentel.)

The coralla are simple, generally sessile by a broad or narrow base, sometimes

covered with an epitheca, but generally costatc on the surface; calyx round or

ovate, concave; septa lamellar, entire on the upper edge, connected by numerous

dissepiments, often forming a well develoj)cd coenenchyma.

( )
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Tlio Tjiocn:ofiMiLW.£, as defined by Froinontel, form a natural group of simple

coralla, -with entire edges to the septa. The simple growth with the great develop-

ment of the septa separates them from tlie Stylixidje and allied families, and the

presence of dissepiments from the TuitniyoLiDJE and CjsrorjiYi.uihii.

Species of the family are probably more numerous in the cretaceous than in

any other formation. Only a comparatively small numhc'r is found recent. In

Southern India we have four genera represented; Trochosmilia witli four, Loplios-

milia, Epismilia, and Psammosmilia, each with one species. Of the first-named

genus two species arc identical with European ones, T. injlexa, Rcuss, from the

Turon beds of the Gosau (Lower Austria) and of France, and T. tuba, Fromen tel,

from the beds of the same age at Sougraigno in France.

IV. Genus.—TROCIIOSHILIA, IFdne-Edwards and Eaime, 1848.

Comp. Fromentel, Pal. Fraiu;. terr. cret., tome vlii, p. 253.

Corallum simple, ohversely conoid, sub-cylindrical or compressed, sub-pedi-

cellate, or sessile with a broad base ;
calyx sometimes round, more commonly

elliptical, very slightly concave
; septa numerous in six systems, dissepiments abund-

ant; no columella; wall naked or with a partial rudimentary epitheca; costm

simple, generally granulated and distinct in the entire length of the corallum.

This genus includes a large number of fossil species from cretaceous and

tertiary deposits. Ehur species arc found in the cretaceous beds of South India.

Dr. Duncan, in bis supplement to the British Fossil Corals (Pakcontograpb.

Soc., vol. xxii, p. 5,) regards Coelosmilia as a sub-genus of Trochosmilia, the former

ditfering from the latter only by the very small portion of an endotheca and scarce

dissepiments. Still it cannot be denied that the Cwlosmilicc form a natimal group,

and the genus is retained as distinct by most authors who have written on fossil and

recent Corals. Indeed in general character the Cailosmilice much more resemble

the TuRBixoLiDM than the Tuochosmilidm.

1. Trochosmilia ereviclla, Sloliczka. PL I, Fig. 21.

Troch. corallum hremter cylindraceum, hasi latissima affixtim, theca murali temd

tectum, costis a,cutis, granulatis, crassiorihns cum tenuiorihus odternantibus ; seclione

rotunda; spatio columellari centrali, minimo ; septis in quinque cyclis perfeclis

disposilis, primariis ad terminationes internas pxmlo incrassatis.

A remarkably short, cylindrical species, sessile by a very broad base; the

mural theca is thin, and the costae rather sharp, granulated, stronger and thinner

ones alternating with each other ; in some places three unequal ones, of which the

median is the thickest, appear to be situated between two somewhat stronger ones.

The calyx was very shallow, almost flat, with slightly projecting septa near the

margin; it had to be filed off, in order to show clearly the distribution of the septa.
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14 CEETACEOUS CORALS OR AXTIIOZOA

These are arranged in five complete cycles, those of the first cycle being conspicu-

ously stronger than any of the rest, somewhat thickened at their inner ends
;
in the

two next cycles the septa are equal and only a little shorter than the primaries,

AA'lule the following orders gradually decrease in size and strength.

Locality.—East of Parally, in a sandy limestone, a single specimen was found.

Formation .—Ootatoor group.

2. Tiiochos5iilia camura, StoliczJm. PI. I, Eig. 22.

Troch. corallnm modice elevatuni, stih-cylindraceum, ad intervalla irregulariter

contractum, hasi lateraliter ciirvata imulumqiie angiistata ajfixam ; costis siib-distan-

tibus, aculis, granulatis, fortiorihus atqiie tenuioribiis alternantibus ; seetione

rotundate elliptica, spatio columellari sub-angusto, circiter tertiam partem diametri

longioris (cquante ; septis in qnatiior cyclis dispositis, primariis atque secundariis ad

terminationes internas inorassatis.

Although of a similar type to the previous species, in being sessile by

a rather broad base, the shape of the corallum is distinctly elliptical in the present

form, and the septa are differently arranged, meeting with their ends along a con-

siderably extended columellar space. The septa themselves are also more irregu-

larly undulating, and those of the three first orders are sub-equal in length and

strength, conspicuously thickened at their inner ends.

Locality.—East of Parally, in a sandy limestone, only two specimens w^ere

found.

Formation.—Ootatoor group.

A third specimen was found a little more south from the above-named locality,

north of IMoraviatoor. It is a very imperfect one, (Comp. fig. 23, on pi. I)

;

the corallum is very short and rapidly increased in diameter
; the base appe'ars to

have been very broad, but, like the upper part, it was not perfect, and both have been

filed off in order to show the disposition of the septa. The lower section is nearly

circular, showing, however, a somewhat irregular increase of corallum
; originally

it had only four complete cycles of septa very similar in form and distribution to

those of T. camura. The upper section is roundly ovate, and shows five complete

and a sixth incomplete cycle of septa, those of the three first cycles all ending at

the edge of the columellar space with a slightly thickened knob. The costa3 arc

apparently alternately thicker and thinner, but are on no part of the theca well

]n’eservcd. Judging from the majority of the characters alluded to, I much rather

suspect that the present fragmentary specimen represents a large and somewhat

straight growing corallum of T. camura than that it belongs to a distinct

species. When better specimens have been found, it will have to be ascertained by

observation whether the apparently cuneiform shape of the specimen is sufficiently

constant to necessitate a separate designation from the one above noticed.

(
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3. Trociiosmilia ini’lexa, Ileitss. PL II, Figs. 1—4.

18.51-. Ti'ochosmilia injlexa, Reuss, Denk. Akad., Wien, Math. Nat-wiss. Klasso, vii, p. 80, pi. v, figs. 3—.5.

1867. „ „ apud Fromentel, Pal. Pran9 . terr. cret., viii, p. 270, pi. 39, fig. 1.

Trooh. corallum conoideum, basi atltnuatum, arciiatum alque affl.vum, modice

compressimi ; iheca murali crassiuscida, costis acutis, granulatis, trihus incequcdUer

(mediano duobus alteris fortiori) tenuiorihm inter duos fortiores sitis, omnibus in

parte supera distinctioribus, ad basin nonnunquam fere ohsoletis ; spatio eolumellari

angustissimo, longo, septis in quinque cyclis perfectis dispositis, (nonnunquam cyclo

sexto imqjerfectoJ , Us ad cyelum primum, seeundum atque tertium pertinentibus for-

tissimis, ad terminationes internas incrassatis ac truncatis, op)positis scope fere con-

tiguis.

The corallum is generally of a tolerably large size, compressly conoid, witli

an attenuated and curved basal portion, and a comparatUely small place for attach-

ment. The surface is covered by continuous, rather sharp and granular costiE, of

which three unequally thinner ones are placed between two stronger ones. The

same is the case mth the septa, of which there are, as a rule, five cycles, but often

in large specimens there is a sixth incomplete cycle present. The length of the

columellar space Amries ; in rounder specimens it amounts to only about two-fifths of

the longer diameter ; in more compressed ones, it is sometimes nearly one-half of it.

The septa of the three first cycles are almost equal in strength, and their ends at the

edge of the columellar space are thickened and truncated, often nearly touching

each other.

The largest .specimen in our collection measures about 80 mm. in height, though

the base is not perfect, (about 12 mm. of the original length having been broken

away) ;
the larger diameter at the lower end is about 40, and near the calyx, Avhich

is somewhat irregularly compressed, about 70 mm. The A'ariations in the com-

pression of the corallum and the number of septa are indicated by the sections

represented in figs, lb, 2 and 3.

Localities.—Near Koloture, in an impure sandy, yellowish limestone; near

Andoor and north of Alundanapooram, in a coarse conglomeratic sandstone
;
not

common ;
at the two last named localities mostly rolled fragments Avere found.

Formation.—Trichinopoly group.

The species was first described by Prof. Reuss from the Gosau deposits in the

Austrian Alps, and has since also been found in the Turonien beds near Trets

(Bouches du-Rhone).

Its geological position in India exactly corresponds Avith that in Europe.
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4. Trociiosmilia. tuba, Frornentel. PI. I, Figs. 24—28.

1863. Trochosmilia tuba, Fromentel, P.ol. FraiK;. ten-, cret., viii, p. 280, pi. 30, fig. 3.

Trocli. corallum suh-cylindricum^ hasi attenuatum, pedicellatum atqiie later-

cditer p/lus minusve fortiter arcuatum ; cosUs nunierosis, cequalihiis, granulatis, sulcis

cingustioribus separcUis ; cahjce rotiindato vel t'otundate ellipticOy modice concavo,

septis in quinque cycUs dUpositis, lateraliter confertim granidatis ; spcdio columellari

paulmn elongato.

This species is rather variable in form ; although always approaching the cylin-

drical shape, its seetion often passes from round in the young to roundly ovate in

the more adult, hut other speeimens remain permanently eylindrieal. The base is

considerably attenuated, pedicellate, and curved towards one side. The costae are

all equal in strength, simple in their entire length and granular, the granules being

generally better traceable on one than on the other side of each rib. The calyx is

moderately concave ; the septa arranged in five cycles and six systems, the stronger

being well marked in the calyx, and all are densely and rather sharply granular at

the sides. The size of the coralla vary from 20—40 mm. in height, and 15 to

25 mm. in the width of the calyx.

Although none of the Indian specimens appear to attain the large size of the

type figured by Fromentel, and although the pedicellate base is in none of them

very much curved and prolonged, the form of most of the coralla, the equally

thick and granular costae, and the distribution of the septa, leave scarcely a doubt

regarding the identity of the Indian with the European fossil.

Locality.—East of Parally, in a sandy limestone ; not uncommon.

Forma tion \—Ootatoor group

.

Fromentel described the species from the Turon beds at Sougraigne (Aude),

Avhere it was found by Dumortier.

V. Genus.—LOPIIOSMILIA, Mllne-Fdwards and Uaime, 1848.

Corallum sub-cylindrical or conoid, sessile, somewhat wider near the calyx

;

septa exsert, unequal, arched aboA^e, laterally granular ; columella solid, lamellar,

generally short ; costaj simple, sub-equal, granular, generally most distinct near

the calyx.

This genus was established for a recent species, L. rotimdifoUa, and for one

from cretaceous strata, L. cenomana, Michelin. The tAA'o differ from each other

by the former having a tri-lobate columella, AA'hilc the same is entire in the creta-

ceous fossil. For this reason Jj. was separated by d’Orbigny under the

name of Actinosmilia, a distinction which is belicA'ed, and I think rightly, to be

unnecessary by the authors of the Histoire Nat. dcs Coralliaires, (comp. a’oI. ii,

p. 180). Fromentel (Pal. Fran9 . terr. cret., 1863, vol. Auii, pp. 231, &c.,) added
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three new species from the cretaceous beds, L. simplex, injlata, and halanophyl-

oides. A sixth one occurs in Southern India.

Lopiiosmilia similabis, Stoliezka. PI. II, Pio-. 6.

LopU. corallum siib-cylindraceunx, modice elevatiim, parte inferiori paulo con

~

tractum atque basi lata irregulari sessile ; sectione elliptiea ; coslis ceqnaUhns, latis,

prope calicem distinctissimis, sub-granulosis; calice paulo contracto, concaviusculo

;

septis in quinque cyclis dispositis, cyclo ultimo in specimine unico, tU videtur, imper-

fecto, modice undulatis, septis primi atqixe secundi ordinis terminationibus internis

paulum incrassatis ; columella circiter quartam partem diametri majoris longa,

undulata, quasi quadrilobata.

The single specimen bears a great resemblance to Promentcl’s L. injlata; it

has a similar sub-cylindrical stem, sessile by a broad base ; the costoe are all equal

and sub-granular; the calyx was also little contracted, with the edges of the

costte somewhat projecting, but it had to be filed off in order to show clearly the

disposition of the septa. Of these there are four complete, and a fifth apparently

incomplete cyclo
;
the primary and secondary ones are conspicuously thickened at

the inner ends. The columella equals in length about one-fourth of the longer

diameter ; it is somewhat undulating, as if it were four-lol)ed, a circumstance which

supports M. -Edwards and Ilaimes’ statement regarding the identity of Lopiios-

milia and Actinosmilia.

Locality .—Near Odium, in a yellowdsh limestone.

Formation .—Ootatoor group.

Lopiiosmilia is closely allied to Flacosmilia, but while in the former the

corallum is usually of small size with the costm most distinct near the calyx, with

the septa generally somewhat attenuated at the inner ends, and with a very small

number of dissepiments, the same is in the latter generally of moderate size with

the costoe well developed in the entire length, with the septa internally usually

thickened or truncated, and with very numerous dissepiments.

Of Flacosmilia, adopted in this signification, only a single fragmentary speci-

men has been found east of Parally in a calcareous rock belonging to the lowest

beds of the Ootatoor group.

The specimen, see figs. 7 and 7« on plate ii, has the outer surface covered with

sharp, unequal granular cost®, of which three subequal ones are interposed between

two stronger ones. Tho section of the corallum is clongately oval, with a colu-

mella equalling one-third of the longer diameter. There are five complete cycles,

and a sixth incomplete cycle of septa, those of the first and second order being

truncate at the inner ends ; the dissepiments are very numerous. Until better

specimens have been discovered, it will not be possible to give a reliable cliarac-

teristic of the species, or to identify it with any other previously known.

E
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VI. Genus.—EPISIMILIA, Fronienlel, 1859.

Corallum sub-cylindrical, or more or less compressed and conoid, attenuated

at the base or shortly ijcdicellate, covered vith a n'ell developed epitheca, the costae

being indistinct ; the calyx is ovate or round, according to the form of the stem,

apparently very slightly concave in the centre
;
the septa are in six systems, smooth

or nearly smooth at the sides ; dissepiments abundant
; no columella is present.

I liave slightly altered Eromentel’s characteristic, because it appears to have

been framed almost only with reference to the two species which that author de-

scribes. IVlien the rounduess or slight compression, or a more or less pedicellate

shape, of the corallum is not considered to possess generic value in the case of

Trochosmilia, JPlacosmilia and others, it is only a natural consequence not to admit

it in the closely aUied Epismilia.

The genus differs from Trochosmilia by its well developed epitheca and laterally

smooth or nearly smooth septa ; the last character also separates it from Montli-

vauUia. It includes a few Jurassic and two cretaceous species, to which one is

added from South India.

Epismilia crassisepta, Stoliezica . PI. II, Figs. 8—9.

Epism. corallum suh-cylindraceum, vel obverse conoideum, crassum, basin versus

angustatum, ad intervalla irregiilariler consirictum, brevissime atque abrupte pedi-

cellatum^ basi arcuata vel torta ac angusta affixum ; epitheca rugtdose striata; calyce

rotundato, paulum exserto, ad marginem sxih-rohmdato, medio impressiuscido ; septis

in quinqne cgclis dispositis, egelo tUtimo scepissinie imperfecto, sub-jlexuosis, prlmariis

crassissimis, medio fortissimis, ad termiuationes internas valde attenuatis, sequentibus

gradatim in magnitudine decrescentibus, lateraliter minutissime denticulatis ; spatio

columellari centrali hand elongato, parvo.

A large sub-cylindrical or obversely conoid species with an abruptly contracted

and somewhat twisted, shortly pedicellate base ; the epitheca is very strongly, but

irregularly developed, the corallum being at intervals more or less contracted, and

becoming in places quite irregularly rugose ; the calyx is round, slightly exsert,

apparently with rounded or obtuse edges and an impressed centre. The septa are

very strong, in five cycles, the fifth cycle is, however, mostly incomplete
; all the

septa are somewhat flexuous, attenuated at their inner ends, the primaries being

greatly thickened about the middle; the following septa gradually decrease in

strength
;
their sides appear smooth to the naked eye, but with the lens a very fine

crenulation or denticulatiou is traceable on most of them.

The strength of the septa, between which the dissepiments and the endotheca

are very much developed, and the roundness of the stem, readily sejiarate the pre-

sent species from the two others knomi from cretaceous deposits.

Locality.—North-west of Moraviatoor, in a brownish limestone.
/

Formation.—Ootatoor m-oup.
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VII. PSAMMOSMILIA, Fromentel, 18G3.

Pal. Fran9 . ten’, cret., vol. viiij p. 2S8.

Corallum sub-cylindrical, attached by a broad base and with a rounded shallow

calyx ; mural theca finely granulated or nearly smooth, formed by super-imposed

layers, nnthout any costae ; septa in six systems, laterally granular or striated ; no
columella.

The genus differs from Coelosmilia and other allied forms by the entire absence

of costae. There is as yet only a single species known, Fs. Orhignyi, From., from
the Cenomanicn beds of the island of Aix.

PSAMMOSMILIA OUIEXTALIS, StoUczlcCl. PI. II, FigS. 10 & 11.

Psamm. corallum plus mimisve elongate suh-cylindraceum, hasi lata sessile,

modice arcuatum, superjicie concentrice irregulariter paulo constrictum, suh-lmviga-

tum, calycem versus gradatim dilatatum ; calyce suh-rotundato, concavo, margine

tenui ae simpUci instrueto ; septis in quatuor cyclis dispositis, lateraliter granulato

striatis, primariis crassissimis sed incequalihus, its ad cycluni qitarlum pertinentibits

minimis, nonnunquam fere ohsoletis.

Although the two, as yet known specimens of this interesting species, are only

partially weathered out of a solid limestone rock, both the generic and specific

characters are quite sufficient to distinguish the Indian fossil from the European

one. There is not a trace of costae present, and the mural theca appears to have

been almost smooth, or only very finely granulated. The edge of the calyx is thin,

entire, and the septa not so prominent, as in P. Orhignyi

;

those of the fourth

are sometimes partially imperfectly developed, which appears to be due to a slight

irregularity in the growth of the calyx.

Locality .—South of Cooticaud, in a whitish limestone.

Formation .—Ootatoor group, (Cenomanien).

Family,—STYLINIDJE.

Compound massive coralla, in which the multiplication of the corallites is basal

or extra-calicinal, and the calyces are entirely free, connected with each other by a

costal murail ; dissepiments are abundant ; the septa entu-e on the upper edge.

This group corresponds to the stylinacem of M. -Edwards and Haime, by

whom it is regarded as a sub-dmsion of the Eusmux^, which again are considered

as a sub-family of the Astreid/e in the old sense. The above noticed characters

easily separate the Sttiixwm from other allied families, such as the Astreieye (sensti

stricto), which have the edges of the septa granular or dentate.

The South Indian cretaceous deposits have yielded only two genera belonging

to the present family, Stylina with three, and PJnjllocoenia with a single species

;

all four are new to science.

(
151

)



20 CEETACEOUS CORxVLS OE ANTHOZOA

VIII. Genus.—STYLINA, Lamarck, 1816.

Hist. Nat, ties Corall., tome ii, p. 23^.

]Massive, generally semiglobose, rounded or flatly expanded coralla, in wliicli the

eorallitcs are united by a dense costal or mural theca ; the costae arc well developed

;

the septa entire, in six systems, the calyces usually deeply excavated, of a rounded

circumference, with raised edges ; the columella styliform.

D ’ Orb iguy divided this genus, as defined by Milne-Edwards in his early

monograph* of the AsTnmnm, into more than half a dozen distinct genera,

taking as points of distinction either the form of the corallum or the number of

well developed systems of septa. These characters the authors of the history of

corals consider as unreliable for the purpose of forming new genera, and retain the

unity of the genus Stylina in the form characterized above. This appears a very

correct view of the facts, for a greater variability, than occurs in the form of the

corallum, and to a large extent also in the development of the septa, among these

compound corals, can scarcely be met with. Even the presence or absence of a colu-

mella is not always absolutely constant, for in some calyces on one and the same

coraUum I could discover scarcely a trace of a columella, while most of the other

corallites had it very distinctly developed. Erom this fact it is clear that the genus

Cyatlwphora is very closely allied to Stijlina, and I dare say instances may occiu'

where it is impossible to separate both.

In order to facilitate the determination of the species Milne-Edwards and

Ilaimc have divided the genus into several groups, chiefly according to the equal

or unequal development of the systems, and then according to the number of cycles.

In tbc South Indian cretaceous deposits tlu’ce species have been found, one belongs

to a group with only very few septa of the fourth cycle, while the two others are

referable to a section of chiefly Jurassic species with regular six systems and only

two complete cycles of septa.

1. Sttlina multistella, Stoliezka. PI. Ill, Pigs. 1 & 2.

Stijl. corallum subglohosum seu late explanatuin, infra suhpedicellatum cel

concacum ; calycihus in superjlcie supera irregulariter dispositis, 4 ad 5 mm. latis,

modlce distantihus atque elecatis, profunde ac infundihilforme excavatis ; septis

crassis, inltis attenuatls in duohus cyclis dispositis, crassiorihus atque tenuiorihus

alternantibus ; columella tenui, profunde sita.

The form of the corallum is very variable, either semiglobose with a concave

lower side, or more or less expanded and with a flattened upper side. One ot the

largest specimens measures 160 mm. in length, 140 in breadth, and aboiit 55 in

thickness, the lower side being subpedieellate, the upper only very slightly convex.
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Older and yonngcr calyces arc irregularly distributed oyer the surface and are

moderately distant from each other. Each is about I to 5 mm. in diameter, and all

aredec})ly excavated Avith sloping sides and Iaa'o complete cycles of strong septa; the

secondary septa l)cing somcAvhat thinner than tlie ])rimaries
; most of the costie are

confluent Avith those belonging to the next calyx, others arc not ; dissepiments are

very ahundant; the columella is A’cry deeply situated and thin at its upper end. In

AA'eathcrcd specimens ( see fig. 2 )
the calyces arc apparently larger, Avith perpen-

dicular AA alls, and the septa become more or less detached from the costae.

LocalHy.—North-Avest of Moraviatoor, in a broA\niish limestone; several speci-

mens have been found together AA'ith Amm. Uotomagensis and roslmtus.

Formation.—Ootatoor group.

2. Stylina grandis, StoUezka. PI. Ill, Fig. 3.

Styl. corallum eo specAei prcacedentis simile, sed crassius, calcihus majoribiis,-

6 ad 7 mm. latis,- mayisque elevatis, atque inter se distantiorihas (12 ad 15 mm.J,

sepdis in duobus cyclis disqwsitis, ci'assis, snbceqnalibus, suhearinatis, interspatiis poly-

pidum satis excavatis ; calycibus perprofmidis ; colamellu profunde sita, crassiuscula

.

A species similar to the preceding, but Avith much larger and more elevated

polypidcs, the calyces A’arying from G to 7 mm. in diameter
; the septa are strong,

almost carinate and subcqual
;
the secondaries not difiFering very much in strength

from the primaries ;
all descend rather rapidly into depth of the calyx.

Locality.—Near Kauray, in a sandy limestone
;
only a single large but imper-

fect corallum, 130 mm. long, 110 broad and GO thick, has been found.

Formation.—Ootatoor group.

3. Stylixa parvula, StoUezka. PI. IV, Fig. G.

Styl. corallum agariciforme vel subglobosum, breviter pedicellatum, basi latius-

cv.la affixmn, aut irregulariter rotundate expansum, deplanatum, epithecd radiatim

striatuld tectum; calycibus rotundatis, circ. 2 mm. latis, margine modice elevato

circumdatis, I’o ad 2, rare 3, mm. distantibus, subcequalibus ; seqotis valde inaiqua-

libus, tenuibus, plerumque 28, rariter 30, in tribus cyclis perfectis dispositis,

cyclum quartum in tino systemate solum exhibente ; costis confuentibus, attenuatis

;

columella c^'assa, solida, medio calycis umbonata, semiglobosa.

The form of the corallum is either coua^cx, suhglohosc, or more or less depressed,

sessile hy a hroad base, or Avith a very slightly developed and short peduncle
; the

loAver side has a striated epitheca
; the upper is coA^ered Avith calyces, sometimes oA^cr-

lappmg the edges of the corallum and extending on to the loAA'cr side. The calyces are

about 2 mm. AAddc, rounded, Avith moderately elevated margins, and generally only

(
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1‘5 to 2 mm., very rarely 3 mm., distant from each other. There arc in most of

the calyces throe complete cycles of thin and very unequal septa, and in one .system

there are four septa of a fourth cycle, rarely arc one or two more septa in anv of the

other systems present. The costae are well developed, confluent
; the columella

thick, terminating in the centre of the calyx with a large round, prominent knob.

Locidlty.—Ninnyoor, in a Avhite, earthy limestone; four specimens have been

examined; the largest measures 70 mm. in diameter.

Formalion.—Arrialoor group, of which the present species appears to he a very

characteristic fossil.

IX. Genus.—PHYLLOCOHNIA, Ililne-Echoarcls and Haime, 1848.

Hist. Nat. ties Corail., vol. ii, p. 272.

A generally massive corallum with the corallitcs united by the costae and the

exotheca
;
gemmation lateral ; the calyces have slightly elevated margins

;
septa

well developed in six systems ; dissepiments very abundant
; columella generally

absent, sometimes apparently rudimentary.

Species of this genus occur in cretaceous as well as in tertiary deposits.

PlIYLLOCCENIA MTILTISErTA, StoUczM. PI. Ill, Eig. 4.

Tlnjll. corallum agglomeratum ; calycihus rotundate i^olygonis, marginihus ynm-

hdum elevatis; costis in inlerspatiis fere obsoletis ; sejjtls in quatuor cyclis dis-

positis, lateraliter minute gramdutis ; columella mdla.

This species is based upon a rather imperfect specimen, but it appears to be a

true Phyllocoenia, the columella being entirely absent
; there are, however, in some

of the corallitcs lamellae projecting, which appear quite to close up the columnar

space ;
dissepiments are veiy abundant. The margins of calyces are very slightly

raised, and the costae between them very imperfectly traceable. The inner ends of

the primary and secondary septa are somewhat thickened, and all granulated.

Locality .—North of Alundanapooram, in a coarse conglomeratic sandstone.

Formation.—Trichinopoly group.

Family,—ASTBEIDAH.
This familj^ includes compound massive coralla, with basal or sub-marginal

gemmation of the indmduums, the calyces being connected by a costal murail
; the

septa arc always granular or serrated on their uj)per edges.

Taken in this sense, i\\e Astheid/e corrc.spond to Milne-Edwards and Ilaime’s

sub-family astjrelvjJ!, with the exception of the Limoi’iiYZLin^ and of IIoxtlivaultia,

which have been already separated by Eromentel. The same author gives, it is true,

V
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a mucli more restricted sense to the Astreidm ; for, according to the above noticed

characteristic, it will also include his Sympjiylliem, Fayieye,

and two or three others. It is possible, and I should say very desirable, that a few

separate groups or families should be distinguished
;
hut, for reasons already referred

to, I hardly think that this can he done with advantage in the form introduced by

Fromentcl. It is often, in imperfect specimens, very difficult to decide in wdiat

manner the multiplication of the corallites takes place, and until all these and other

points in structure have been satisfactorily settled, it will be, I think, for our pur-

pose more advantageous to retain the extent of the AstrrieA': in the older sense. In

conformity with this, the family is divided into two groups according to whether the

multiplication of the corallites takes place by fissiparity, or by suh-marginal gemma-
tioir

; the former may ho called symruyllixa!:, the other astreixye (excluding the

Tiiamxastreieye). Between these two sub-divisions come the fafiixas.

The SYMEiiYLLix^ ai'c represented in South India by the following genera

;

Thecosmilia Avith one, Jloloccenia Avith two, Astroocenia with four, ILjcelopliyllia

with two, and Stellovia with one species ; the astreix^r have only four genera,

IleUastrea Avith three, Flaoastrea (n. gen.) with one, Isastrea with five, and

Lalhnceandra also Avith five species. Thus Ave have in all tAventy-four species of

Astreiem, hut tAvo or three remain somewhat imperfectly knoAvn.

X. Genus.'—THECOSMILIA, Milne-Fdwards and JIaime, 1818.

Hist. Nat. lies Corall., vol. ii, p. -Sol.

The corallum is composite, emspitose, sometimes forming large aggregate

masses connected together by a well developed epitheca, hut the single iudividuums

generally become free hear the calyx, and the epitheca reaches very nearly or fully

to its edge ;
the calyx is slightly impressed in the centre Avith somewhat irregular

edges ;
the septa, arranged in six systems, are laterally distinctly granular

; in

typical specimens no columella is present, hut a few aberrant forms have traces of

it
;
the endotheca is abundant.

All the species, as far as knoAvn, are, I believe, fossil, and the majority from

mesozoic deposits, particularly cretaceous and Jurassic.

Tukcosaiilia gemixata, StoUezka. PL IV, Eigs. 1—3.

Thecosm. corallum hreviler ccespilosum, hi- vel pohj-geminalum, calgcibus suh-

rotundatis, allingenlibus, theca crassa comuni circumdatis, in junioribus fere planis,

in adtdtis modice convexis, medio paulo concaviusoulis, epUheca usque ad marginein

calycis extensa ; septis crassis in quatuor aut quinque cgclis disqwsilis.

This is a very remarkable species, in some respects intermediate between Fu-

phyllia and Thecosmilia ;
the presence of a strong epitheca appears, hoAAmver, to

shoAV a decidedly greater relation to the latter genus, though in other respects it also

(
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closely approaches certain tertiary species of Latimceandra and Ileterogijra, hut

the fossils are not sufficiently Avell preserved to ensure a thoroughly satisfactory

determination of the genus. The eoralluin is shortly emspitose and sessile; the

single iudividuums, although entirely free helow, cemented by the cpithccal mass,

are not perfectly separated on the outer surface, tlie calyces touching each other in

a long line by two and two, and thus producing a greater or lessor irregularity in

the rounded shape of the calyx. The cpithcca reaches up to the margin of the

calyces and surrounds them ; the latter are rather flat in young, hut more elevated

in older specimens ;
the first have four, the second five cycles of septa, but the

last cycle appears to remain incomplete ; all the septa, except those of the last

cycle, are very strong, thickest about the middle of their length, much attenuated

towards and almost meeting in the centre; their sides arc very distinctly granular.

The strength of the septa and the projecting epitheca at the edge of the

calyx exhibits certain relations to similar characters in Thecosmilia (Enplnjllia?)

siuKosa, Renss, (Dcnksch. Akad., Wien, Math. Naturwiss. Ivlassc, ISol, vol. vii,

p. 92, pi. 17, fig. 3), from the Alpine Gosau deposits, hut the greater isolation of the

calyces in the Indian form readily proves its specific distinctness.

LocaUhj.—Xorth-west of Moraviatoor, in a light brownish limestone, apparently

not common.

Formation.—Ootatoor group.

XI. Genus.—IIOLOCCEXIA, Milne-Edwards and Haime, 1851.

Hist. Nat. (les Corall., vol. ii, p. 249.

Corallum solid, globular or branched, with the calyces irregularly distributed

over the surface, connected by short, confluent costce, Avhich extend from the septa

so as somewhat to obliterate the edges of the calyces ; septa serrated, thin, arranged

in six systems ;
columella solid and large.

This genus was proposed by Milne-Edwards and Ilaime for a lower cretaceous

species of a globular shape, Astrea micrantha, Romcr, which was subsequently

also found in the Dept, de TYonne. In the description of that species, the authors

of the Mist. Nat. des. Corall. distinctly state that the septa are serrated, and the

same is to be observed in at least one of two Indian species. It is, therefore, clear

that the genus cannot belong to the Stylixidje, but has to be referred to the

SYMrilYLLIXjE of the AsTMEJV/E.

1. IIoLOCCEXiA R.UIOSA, StoUczIca. PI. IV, Pigs. 4— 5.

IIoloc. corallum erasse ramosum, ramis cylindraceis aut suh-compressis ; cahjeihus

undiqne sparsls, rolundulls aut rotnndale suh-angulatis, 1'5 ad 2 mm. laiis atque

1 ad 1'5 mm. inter se dislantibus, eorum marginibus in superficie qjerfecta panto

eleoatis, costis transeuntibus crenidalis ; septis in tribus cyclis perfectis dispositis,

( )
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its ad primum atqiie secundum cycliim perlhientihus ccqiialibiis, cccteris multo tenuio-

rihus ac hreeioribus, omninis minute serrafis lateralUerque dense spinnlalis i costis

brevibus, yranulatis, in depressionibiis inter-culmdaribus paido allenuatls atque pdas

minusve distincter conjluentibus ; columella solida, percrassa.

Corallum generally forming clicliotome, round or somewhat compressed branches,

on wdiich the calyces are irregularly and rather densely distributed. They arc round

or roundly polygonal, on a well preserved surface with somewhat raised margins,

which arc crcnulated by the costec passing over the same. When the surface is not

well preserved, the calicular margins become obliterate by the costoe, and appear

more depressed than the intcrspaecs. The width of the calyces varies from I'o to

2 mm., and they are one to one and a half mm. distant from each other. There arc

three complete cycles of thin septa, all finely serrated on the upper edges, and

laterally densely spinulosc
;
those of the first and second cycle arc equal in strength

and length, extending to the very massive and solid columella ; those of the third

cycle are much shorter and tliinncr. On a section the costo- mural theca is rather

coarsely and irregularly granular. (See fig. 4i).

Locality.—Moraviatoor, in a brownish limestone
; not uncommon.

Formation.—Ootatoor group.

2. IIoLOCOEXiA IXDICA, Stoliczl'a. PI. V, Fig. 1.

Uoloc. corallum irregulariter expansum, depressum, superficie supera undulate

planatim ; calycibus confertis, approximatis, sub-rotundatis, I'o mill, latis, margine

paulo elevato circumdatis, dep>ressionibus angustissimis sequtralis, costis brevissimis

in marginibus calycum tuberculiforme elevatis ; septis in duobus cyclis dispiositis, sex

majoribiis cum sex nmltominoribus atque brecioribus alternantihus ; columella solida,

crassiuscula.

In general character the present species resembles an Astrocoenia, hut the

calyces are well defined, rounded, their edges crenulated by the very short costae.

There are, as a rule, only two cycles of septa developed
; very rarely are a few very

short ones of a third cycle noticeable. Scarcely any of the calyces exceed I'o mm.
in width. I have not been able to see whether the upper edge of the septa is

crenulated ;
laterally there arc only few very minute denticles to he observed.

Locality.—Ninnyoor, in whitish limestone; only three specimens, the larger

of wdiich is 75 mm. long and 50 mm. broad, have been found,

Forma tion

.

—Arrialoor group.

G
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XII. Genus.—ASTROCffiXIA, Ilihie-Edwards and Uaime, 1818.

Hist. Nat. clcs Corall., vol. ii, p. Sul.

Compact coralla of a globular, sub-globular, or more or less ramified shape, ou

Avbicb tlie calyces are irregularly distril)utcd and close together, polygonal, separated

by granules or rudiments of septal costae ; the columella is styliform, solid, somewhat
projecting in the middle of the calyx; the septa are granular, arranged in six

cycles, but sometimes apparently in eight or ten, some of those of the second cycle

being equally strongly developed as those of the first.

The species of this genus only differ from Styloccenm by the want of projec-

tions at the angles between the calyces, and as these become occasionally or locally

in some (particidarly tertiary) forms of the latter genus obsolete, several authors

consider the distinction of the two genera as doubtful, suggesting that the character

alluded to should only bo used as facilitating an easier grouping of the species, all

referable to one genus. The ramose species have been called Enalloccenia by

d’Orbigny, but the mere mode of growth is justly rejected by Milne-Edwards
and Ilaimo as a character of generic Avalue.

Renss first observed the granulation of the septa. In Ast. KonineJd or deca-

2diylla of the Gosau, for instance, the granulation of the upper edge of the septa is

very distinct, and the genus must, therefore, be transferred from the Sttlixidje to

the STMriiYLLix/E, treated by Milne-EdAvards and Ilaime as a sub-family of

the Astkeiv/e.

The tyihcal species of Astrocoenia arc knoAvn from mesozoic and cainozoic

deposits. Only recently a few recent species had been referred to it, but they

apparently require a A'crification of the generic determination. Pourtale’s (Illust.

Cat. Museum Comp. ZooL, No. iy. Deep Sea Corals, 1871, p. 09,) describes a ncAv

recent species as Ast. pectlnata, incrusting the base of a Madrepora. The author

says in the description “ costse spinous, generally not confluent,” colmnclla

rather stout, conical, holloAV, free to a considerable depth; calyces 1'5 mm.

wide.

The species occurring in the South Indian cretaceous deposits arrange them-

scIa’OS as follows :

—

a. 1. AVitli six primary septa—in three complete cycle.s,—calyces 2—3 mm., A. retifera, n. sp.

2. „ „ „ — in two C3xles—calj'ces 1'2 to 1'75 mm., A. Eeii^siana, n. sp.

3. „ „ „ — „ „ calyces 1 mm., .4. n. sp.

1. 4. AVith ten principal septa—in three complete cycles

—

A. deeapltt/lla, Mich.

1. Astroccexia retifera, SloUczlca. PI. V, Pig- 2.

Astroc. corallum crassum, semi-glohosum, aut tiiherosiim ; calioihus attingenti-

hus, polygonis, fplerumque irregulariter hexagonisj 2 ad 3 mill, latis, niargimhus

nnilis elevatis, tubercxdis crassiuscuUs omiatis ; sep)iU in tribus cyclis perfectis
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dispositls, nonnunqtiam chiohis vel irihiis septis ad cijchmi qiiarkim perthientilms

in uno systernate ohservandls ; seplis indislincte gramdiferis ; columella mam-

mdlata.

This species foi-ras large convex or nodular masses, some of them averaging

one foot in diameter, and they are nearly quite as high. The calyces are generally

polygonal, mostly hexagonal, and the united raised margins are ornamented with a

single row of well marked tuhcrclcs. The septa arc arranged in three complete

cycles and six systems ;
sometimes there arc two or three septa of the fourth cycle

developed in one of the systems ;
all are provided with somewhat flattened granules

on their upper edges; the columella is of moderate size, forming a conspicuous

hemispherical knob in the centre of each calyx.

In general character this species resembles Ast. Konincld, fA. onagnifioa, apud

Reuss), but it differs from it by the number of septa. There is, I think, as yet no

cretaceous species known with thi-ce com[)lctc cycles of septa regularly arranged in

six systems.

Localities.—Ootatoor, east of Kauray, north-west and north-east of Horaviatoor

;

common in brownish or whitish limestone.

Formalion .—Ootatoor group.

2. Astroccexia Reijssiana, Stoliezka. PI. V, Figs. 3—T.

Astroc. corallum semi-glohosum, aid late planeque expansum, crassum ; calycihus

1-2 ad 1'75 frare 1) mm. latis, polygonis, modice distantibus, margine quoque spinu-

lose tuhercidifero ; septis in duobus cyclis dispositis, primariis usque ad columetlam

solidam crassiusculam extensis, secundariis paido brevioribus, rariter septis nonnullis

brevissimis ad cyclum tertium pertinentihus observandis.

This species is somewhat allied to A. Tourtiensis, Bolschc (inOcinitz’s ‘Elbe-

thalgebirge in Sachsen,’ part i, 1871, p. 54), differing from it by more distant calyces,

which have very distinctly and spinulously tuberculated margins. There are, as a

rule, only two cycles of septa, those of the second cycle being conspicuously shorter

than those of the first, while in the European species the two are of equal length.

Sometimes there are some very short septa of a third cycle developed in the larger

calyces. The coralla are very massive, either semi-globose, or with a flattened

upper surface. One of the largest specimens is 110 mm. long, 60 broad, and

equally high.

Localities.—Odium, IHoraviatoor, and east of Kamay ;
mostly in a bromiish or

pinkish limestone.

Formation .—Ootatoor group.

(
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3. Asteoccexia pumila, Stoliczlca. PI. IV, Eig. 7.

Astroc. comllum siih~glohosim, cahjcihns mbiutis, approximatis, poly-

goiiis 0'7 ad 1 mill, lalis, profundmscidis, marginihus inhercnlis crassis spinidosis,

paididum alternantihus ornatis ; septis in duohus cyclis perfectls disjwsitis ; columella

suh-mammillata.

A remarkably small form of a sub-globular shape, and uitb tlie calyces from

0-7 to 1 mm. wide; they are polygonal, moderately excavated, and the united

margins are crowned with a row of rather strong, sharp, and somewhat alternately

placed tubercles, so as to form a slightly undulating row. There are only two

complete cycles of unequal septa, regularly arranged in six systems. The columella

is styliform, with a sub-mammillatc upper end. The small size of the calyces

readily distinguishes the present species from all other known Astrocoenice. As

regards general character one of the nearest allied species is Bolsche’s Ast. Tour-

tiensis* from the lower Plmner near Plaucn
; but this has not only larger calyces,

but also a larger number of septa.

Locality.—Niuuyoor, in a whitish earthy limestone ; only the figured specimen

has been examined.

Formation.—Arrialoor group.

4. AsTROCffixiA DECAPnTLLA, IHclicUn. PI. V, Pigs. 5 & 6.

1847. Astrea decaphylla, Michelin, Icon. Zoophytol., p. 302, pi. 72, fig. 1.

1854. Asirocmiia ead., apud E euss, DenkscL. Akad., W ieii. Math. Xat. Kla.sse, vol. vii, p. 94, pi. 8, figs. 4—6.

1857. „ „ Mil.-Edwards aud Haime, Hist. nat. dos Corall., ii, p. 258.

Astroc. corallum glohostim aut semi-glohosiun, nonniinquam incrustans ; calyci-

bus ptolygonis piertongue duo, rariter ires, mill, latis, polygonis, interspaciis suberis-

tatis, aut depresse latiusculis, et gramdatis separatis, viginti septis majoribus atqne

minoribus alternantibus, gramdiferis instructis ; columella solida, ad terminationem

superam sub-mammillata.

Corallum more or less globular or sometimes incrusting other substances with

smaller and larger calyces irregularly disposed. The latter are polygonal and

generally have a diameter of two, rarely three millimeters
; they are separated by

simple tuberculated ridges, the tubercles being placed somewhat alternately, and

when the surface is somewhat worn off, they give the appearance of two separate

rows ;
on a polished surface these two rows become still better traceable. The septa

are twenty in all, alternately shorter and longer, fom- of the second cycle being

quite as strong as those of the first cycle ;
of the third cycle only eight are present,

all are granular on the upper edge and laterally finely denticulate. The columella

is sub-mainmillate at the upper end, thicker in some calyces than in others.

* Geiultz’s Elbethalgebirge in Saebseu, pt. i, 1871, p. 54, pi. xi, figs. 7 and 8.
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M.-Edwards and Ilaime give the diameter of the calyces at 3 mm. ;
this,

however, is rarely the case. In several specimens from the Gosau hy far the

greater number of the calyces are only two mm. in average ; the same is to he

observed in Michelin’s original figure, and in a South Indian example.

Locality.—North of Alundanapooram, in a coarse sandstone
; and near Ninnyoor,

in white sandy limestone ; only the two figured specimens have been found
;
the

upper siu’face is a good deal worn off; but the characters of the species are

unmistakable.

Formation.—Trichinopoly and Arrialoor groups.

The species also occurs in the Turon heds at Bains-de-Rcnncs (Corbicres), in

the Gosau deposits of the Gosau valley and near Piesting in Lower Austida.

Besides the small specimen from Ninnyoor there is a second large ramose

specimen in the collection from the same locality. The general growth of this

specimen is somewhat different from that of decaphylln

;

the calyces are poly-

gonal with raised margins; larger and smaller ones arc irregularly distributed,

measuring from two or three to four mm. in diameter, a few even five mm. The

smaller calyces have ten long and ten short septa, exactly as in typical decaphylla ;

the larger ones have twelve larger and as many shorter
;
thus regularly three cycles

in six systems. The columella is thick and solid. As the only specimen is not

perfectly well preserved, it is difficult to say whether we have in this branched form

only a variety of Act. decaphylla before us, or a really distinct species,

XIII. Genus.—MYCETOPIIYLLIA, 3Hlne-Edwards and Ilaime, ISIS.

The corallum is massive and sessile by a more or less expanded base, covered

with a thin epithcca ; the corallites are united by their costo-miu-al theca, forming

shorter or longer variously twisted scries ; the costm are very short, and, like the septa,

sharply and nearly equally serrated, the latter being in a small or moderate number

present ; the calyces are very shallow and the dissepiments very abundant, filling

up the inter- septal space to very near the top of the calyx
; columella absent or

rudimentary.

There are only a few recent and tertiary and one cretaceous {31. antiqua, Reuss,

from the Gosau) species known. They are easily distinguished by the moderate

number of septa and the shallow calyces filled up with endothecal dissepiments.

1. Mycetophyllia nobilis, Stoliczlca. PI. VI, Fig. 1.

3Iyc. corallum solidum, siqira leviter convexum, infra hasi angustata affixum,

epitheca tenui, vix striaiula tectum ; calycihus in seriehus varie tortis, j)lus minusve

elongatis confluentibiis, 10 ad 15 mm. latis, interdmnque latioribus; costis attenuatis

brevissimis, conUmiis, nonnunquam theca intercostaU junctis ; septis in quatuor cyclis

dispositis, cyclo quarto scepissime imperfecto, iis ad primum atque secundum cyclum

II
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'pertinentihiis fortisshnis, fere cequalibus, omnibus subcristaiis atque (jramdiferis

;

columella obsoleta.

A large and apparently typical species of the genus, having a massive corallum,

above convex, below somewhat attenuated, and covered with a thin cpitheca. The

calyces generally vary from 10—15 mm. ; some are occasionally ev’-en larger, all

very shallow, filled up by very numerous dissepiments to near the top. The large

calyces have four nearly complete cycles of septa, those of the two first cycles

being almost equal in strength
;

smaller calyces have the fourth cycle incomplete,

or not at all developed ;
all the septa arc considerably attenuated, equally and rather

finely serrated on their upper edges. There is no apparent trace of a columella.

LocalUy.—North of Alundauapooram, in a grey, coarse, calcareous sandstone

;

only the figured specimen has been examined.

Formation.—Trichinopoly group.

2. ? Mvcetopiiyllia stellata, StoUczJca. PI. V, Eig. 7.

A small round corallum, about 25 mm. in diameter and 10 in height, Avith the

uiiper surface moderately convex, the loAvcr covered with a thin conceutrically

rugose epitheca, and about the centre with a someAvhat irregular rather broad place

of attachment. The gemmation is extra calicular, as in Mycetopliyllia. The

calyces arc irrcgidarly distributed over the surface, more or less confluent, smaller

and larger ones interposed between each other, and of a small depth. The larger

and perfect calyces have tAvo cycles of sejAta
;
those of the first very thick, crested,

laterally strongly ribbed or dentate ; those of the second much shorter. In the

smaller, or in the more or less confluent calyces, the development of the septa is by

no means so regular. The costm are indistinct and short, and the calyces separated

by confluent A'ariously twisted ridges.

I notice this species only proAdsionally under the above generic name for

want of a more appropriate one, hut it most probably belongs to a new genus.

The single specimen is, howeA'er, not in a sufficient state of preservation to

characterize a new generic dhTsion. The fossil exhibits, as regards the form of the

septa, some relation to that described from the Gosau by Prof. Reuss under the

name oi Aranicis lobata, (Denksch. Akad., Wien, Math. Nat. Klasse, vol. Aui, p. 83,

pi. xiii, figs. 13 and 14).

Locality.—East of Parally, in a coarse sandstone.

Formation.—Ootatoor group.

XIV. Genius.—STELLORIA, eVOrbigmy, 1849.

Corallum massNe, with the polypierites directly connected by their mural

theca, radiating from a central point and extending to tlie peripheiw, AAuth new
intercalated series

; centre of the calyces quite indistinct, the columella is

rudimentary or absent.

(
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Tlio type of this germs is an upper cretaceous fossil, described by Mich elin

as Anthophyllmn sulcatum; it has at the first glance the appearance of a Turbinolid

coral, but its proper position is no doubt in the AsTUEioJi. M.-Edwards and

llaime doubtfully refer t\vo other species to the genus, one St. rustica, d’Orb.,

known from a very brief characteristic, and the other St. agaridtes, (Goldf.),

described by Eeuss as Latiniccandra from the Gosau. Erom any of these species

the single fragment of a true Stelloria from South India is diflereut, and I shall

refer to it under the name of

Stelloria Arcotica, Stoliezka. PI. Y, Pig. 8,

It is a segment of a broadly conoid corallum, about 40 mm. in diameter and

18 in height. The lower surface is costulate, but eifidently much worn off. On
the upper sm-face the calicular scries radiate from the centre,* slightly undulating,

and in their course alternating with shorter ones ; there is no columella, and the

septa are coarse, about half a nun. distant ;
the ridges are divided by a solid undu-

lating lamina, from Avhich the septa, so to say, issue on either side almost vertically.

Long dissepiments are to he observed at distances.

The septa are granular on the upper edges, and laterally unequally and sparingly

denticulated. Until better preserved specimens have been found, a more detailed

characteristic must he deferred.

Lucality.—East of Parally, in brown limestone.

Formation.—Ootatoor group.

Suh-famity ,

—

ASTREINAH.

XV. Genus.—HELIASTPtEA, Milne-Edxoards and llaime, 1857.

Hist. Nat. (les Corail., tome ii, p. 4.50.

This genus was proposed for a number of recent and fossil siiecics, formerly

mostly referred to Astrea, hut differing from the typical species of this genus

(Madrepora aslroites of Pallas) by the gemmation of the corallitcs taking place at

different heights of the single individuums, but not at the calyx itself. The coralla

are massive, generally rounded, covered below by a thin epithcca. The calyces

have raised margins, with the costoe well developed and connected by a cellular

exotheca. The septa arc granular, the primary ones at their inner ends generally

thickened ;
dissepiments numerous ;

columella spougiose.

1. Heliastrea ortiva, Stoliezka. PI. VI, Pig. 2.

Ileliasi. corallum crassum, valde expansum, supra planiusculum ; calycihus

rotundalis vel sub-rotundatis, circa 5 ad 6 mill, latis, marginibus crenulatis modice

elevatis circumdalis, irregulariter in superficie dispositis, sub-distantibus ; costis

* Where about twenty of them must have taken their origin.
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granidatis inter calyces distinctis; sejrtis in trihiis cyclis rcgularihus disjjositis;

exotheca late celliilosa.

Judging from a fragmentary specimen, the corallum appears to be largely

expanded, with a rather flattened upper surface, and from 30 to 10 mm. thick. The

calyces arc rounded or roundly ovate, moderately distant and irregularly distributed,

with raised margins and granular well marked costae, which, however, very easily

Avear otr, and then the interspaces between the calyces remain irregularly granular

or even smooth. There are three complete cycles of septa, those of the first order

conspicuously thickened and not distinctly separable from the large spongiose colu-

mella. All the septa arc above granular and laterally densely and finely denticulate.

The exothcca is formed in almost parallel horizontal layers, and is largely cellular.

Locality .—Xorth of Odium, in a coarse calcareous sandstone; apparently rare.

Formation .—Ootatoor group.

2. ? IIeliastrba, sp. indet. PI. Ill, Fig. 5.

A fragment of a Ueliastrea^ differing from the previous species by a greater

distance of the calyces from each other, has the whole surface so much worn off

that no definite characteristic can he given of the species. There are three cycles

of septa, but those of the third cycle arc very small and sometimes obsolete. The

primary septa are attenuated towards the centre. The cxotheca is very largely

cellular, and in horizontal, parallel layers.

iocad/Vy.—South-west of Penangoor; the single specimen is partly silicified.

Formation .—Ootatoor group.

3. IIeliasthea eotexda, Stolicska. PI. VI, Fig. 3.

Heliast. corallum crassim, orhiculare, supra et infra lente coneexum; calycihus

3 4 mill, latis, suh-rotundatis, vel rotundate polyyonis, margine paulo elevatis,

interspatiis angustis paulisper ptrofundis separatis, septis in tribus aut quatuor cyclis

dispositis, cyclo quarto imyerfecto, tenuibus, dense atque minute gramilatis, later-

aliterqne minulissime spinulatis ; columella lata, spongiosa.

An orbicular corallum, almost equally convex above and below, the upper sur-

face of which is partially caA'crnose, the cause of which, howevei’, appears to be

merely accidental. The calyces are irregularly and rather densely distributed o\er

the entire upper side ;
they have slightly elevated margins, and arc separated by

rather shallow and narrow depressions ;
the diameter of each calyx A'aries from 3 to

4 mm., and the shape in younger specimens is generally quite circular, approach-

ing to roundly polygonal in the more adult. The septa are thiu, granular ahoAC,

finely denticulate at the sides ;
there are three complete cycles of them, and the

larger calyces have besides a fourth incomplete cycle, the total number of septa

thus varying from 24 to 40.

(
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This species is closely allied to II. Simonyi, Reuss, from the Gosau deposits,

but the latter has somewhat larger and more regularly rounded and elevated calyces.

Locality.—Near Moraviatoor, in a brownish earthy limestone ; apparently very

rare.

Formation.—Ootatoor group.

XVI. Genus.—PLACASTREA, gen. nov., 1873.

Corallum massive ;
calyces irregularly disposed on the upper surface, closely

connected with each other by a septo-costal murail; septa on their upper edge

granular, laterally in their entire length equally and rather finely denticulate

;

columella in its entire length consisting of a solid compressed lamina, with a finely

granular upper edge, similar to that of the septa.

This genus differs from true Aslrea by its entirely solid compresscdly columnar

columella ;
the septa are in both equally granular and equally denticulate, hut the

denticles are in Flacastrea not enlarged at the inner ends of the septa. Externally

in general appearance the genus has very much the character of an Isastrea.

A single species occurs in the Ootatoor beds of South India, and I am not

acquainted with any other which can he referred to the same genus. It appears to

represent Cyphastrea in the group of true Astreid^, which have the calyces con-

fluent, not isolated and provided with elevated margins.

Placastrea elegaxs, Stoliezka. PI. VII, Fig. 1.

Flacast. corallum irreyutariter expansum, modice crassum, stih-pedicellatum,

versus maryinem tenue, stiprd undulate irregulariter convexiusculum ; calycihus

plerumque suh-hexagonis, minorihus atque majorihus inteiposUis, 4 «c? 7 mm. latis,

modice concavis, coslis brevissimis suh-ungulate elevatis junclis ; septis confertim

gramdatis, in quatuor cyclis dispositis, eyclo quarto scepe imperfecta, Us ad primum

atque secundum cyclum pertinenlihus usque ad columellam fere extensis, ccsleris

conspicuiler crassiorihus ; columella compresse styliformi, 1 ad l o mm. tonga, modice

exserta, margine superiore minute granulata.

The only specimen examined is a fragment of a large, apparently planorhoid,

and suh-pedicellate corallum ; its lower surface is much weathered off, so that the

probable existence of an epithcca cannot he ascertained ;
the upper surface is irre-

gularly but slightly convex. The calyces arc of rather large size and are moderately

excavated, separated by elevated sub-angular ridges, which are crossed by the

eostm. There is no regularity to he observed in the arrangement of the ealyces,

and smaller and larger ones are intermixed. The larger calyces generally have

four complete cycles of septa, but in tlie majority of them tlie fourth cycle is in-

complete ;
all are finely and rather densely granular on the upper edges, and finely

denticulated on the sides.

Locality.—Odium, in brown limestone.

Formation.—Ootatoor group.
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XYII. Genus.—ISASTREA, Milne-Edwanls and Ucdme, 1851.

Hist. Nat. cles Corall., vol. ii, p. 5;20.

The solid corallum is very variable in shape, forming more or less convex or

depressed masses, sessile hy a peduncle or by a large flattened base, sometimes also

short branches arc produced
;
the lower side is covered by a striated or costulatc

epitbeca ;
on the upper the calyces are irregularly distributed, of small or moderate

size, close together, generally polygonal, being merely separated by ridges of a

comparatively thin costo-mural mass ; the gemmation of the calyces takes place near

their margins ;
the septa arc numerous, thin, granular above, laterally provided with

spinulose equal or very nearly equal granules
; they arc attenuated at their inner

ends
;
dissepiments are usually abundant

;
the columella is generally slightly deve-

loped, spongiose, or almost obsolete, being replaced by a twist of the inner ends of

the septa.

The species of Isastrea were believed only to occur in mesozoic strata, extend-

ing through all the formations from the Trias to the uppermost cretaceous, but

more recently some typical forms were also described from tertiary deposits by

Prof. A. E. Ritter V. Reuss. The species apjiear to have been, however, most

numerous and most varied during the Jurassic period, particularly the middle

division of it ; five occur in the South Indian cretaceous beds.

1. Isastrea expansa, StoUezka. PI. VII, Pig. 2.

Isast. corallum plane expansiim, modice incrassatum, infra epitheea tenuiter

striata tectum, siqjra planiusculum ; cahjeihus poly- (plerumque six-aut septem-)

gonis, marginihus elecatis, crasse cremilatis separatis, majoribus 6 ad 8 mm. latis, satis

concavis, septis 48 ad 60 tenuibus, ina;qualihus, dense granulatis, lateraliter sqji-

nulatis insGuctis, septo-costis ad prbmim, secundum alque tertlum cyclum pertinen-

tibus in margine unite calycum tubercidiforme elevatis ; columella tenuiter spongiosa.

The peculiarity of this species consists in the costae corresponding to the three

first cycles of septa, becoming sharply subtubercular on the elevated and rather

sharply angular margins, which separates the calyces. This character alone

separates it from all known Isastrea, as far as I have been able to compare them.

The size of the calyces and the great number of septa closely correspond to

I. morchella, (Reuss), from the Alpine Gosau deposits, but in this species the coral-

lum is always convex, often pedicellate, and the columella in the calyces is much

less developed. All the septa are unusually finely and densely granular above and

also laterally.

Locality.—Odmm, in hvovra earthy limestone ;
not common. I have examined

three fragments which unmistakably belong to the same species; the largest is

figured.

Formation.—Ootatoor group.
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2. IsASTREA Siva, StoUczlca. PI. VII, Pigs. 3—4.

Isast. covallmn ovahtm, moclice crassum, glomeralum aiit irregidariler' expansum

infra epithecd granulato-striata tectum, supra convexiuscnlum ; calgcibus polygonis,

angustis 3 ad 5 mni. latis, satis profundis, majoritnis septa 36 ad 48, granulfera,

dense sita et incequalia exhihentibus ; costis brevissimis, nonnullis in interspatiis

elevatis aid subcarinatis cmteris crussioribus ; columella tenuiter spongiosa.

The corallum appears to be ratber vai'ialilc in growtli, ovate or irregularly

expanded, snbpedunculatc, and covered below by a striated tbin epitlieca. The

upper surface is undulating, flattened or very slightly convex, with the calyces quite

irregularly disposed, polygonal, from 3 to 5 mm. in diameter, and rather concave.

They arc separated by more or less elevated, angular ridges, over which the septal

costae pass almost without any interruption. Some of the smaller calyces arc

not even distinctly separated from the adjoining ones, which gives the sjiecies rather

an aspect of some Latimccandroi, or when the inter-calicular ridges are less elevated,

that of a Thamnastrea. A few of the costae are on the elevated intei’spaces

generally slightly thicker and more elevated than the majority of the other ribs.

The larger calyces have 36-48 granular and closely set unequal septa, shorter and

longer ones generally alternating ; the number of septa is, however, scarcely in

any two calyces the same. The columella is rather small, spougiose, sometimes

apparently only formed by the twisted ends of tbc septa,

Tbc species is closely allied to I. profunda, Ileuss, (Dcnksch. Akad., Wien,

Math. Nat. Klasse, vii, 1854, p. 116, pi. ix, tig. 6), which has, however, the

mural theca, separating the calyces, tolerably well developed, while in the Indian

fossil this is almost entirely wanting.

Locality.—North-east of Moraviatoor, in brownish earthy limestone.

Formation.—Ootatoor group.

Two casts of large specimens, weathered out in a brown limestone, are from north-

east of Kauray. They generally agree with the typical form from Moraviatoor,

but the size of the calyces varies mostly from 5 to 7 mm. Whether this larger size

of the calyces merely indicates an individual variation, or really a different species,

must be determined from better preserved specimens.

3. IsASTREA CYATHIKA, StoUczlca. PL A"II, Eigs. 5— 6.

Isast. corallum obverse conoideum, parvum, subpediccllatum, basi angustissima

qffixum sen fere liberum, epitlieca Icecigata indutuni, infra epitliecam costis sub-

granulosis tenuioribus atque crassioribus alternantibus, indistincter fasciciilatis, in-

slructum ; calycibus sub-quadrangulariter lyolygonis, paulum profundis, majoribus

atque minoribus interpositis, marginibus paulo elevatis unitis, theca, costo-murali

tenui ; calycibus majoribus 8 ad 9 mm. latis, septis 48-60 granuliferis, luteraliter
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dense spiniilose granulosis, Us ad ])7'iniuni atque secundum cijclum pertinentihus ccete^ds

conspicuiter o'assiorihus ; colmnclla tenniter spongiosa, distincta.

A small cyathiform species, with an attenuated stem, terminating pointedly,

and covered hy a smooth epitheca. The upper surface is moderately convex, with

few larger and smaller shallow calyces, separated hy elevated margins, on which the

septa meet, but without perceptibly increasing in thickness. The larger calyces

are in general suh-quadrangular, 8 to 9 mm. wide, while the smaller ones only

measure 3 to 1 mm. The former have 48 to GO granidar and laterally densely denti-

culated septa, of which those of the first and second cycle are conspicuously stronger

than the others. The columella is well developed, thinly spongiose.

As compared with the size of the corallum, that of the shallow calyces is

remarkably great, and this character seems to he peculiar to the present species,

distinguishing it from allied forms.

Localities.—Kullay, in a variegated limestone, and east of Parally, in a coarse

calcareous sandstone.

Fomnalion .—Ootatoor group.

4. IsASTREA MORCiiELLA, Reuss. PL VII, Eigs. 7—8.

1854. Lalomaandra morchdla, Reuss, Denksch. Akacl. der Wissenseb. Wien, Math. Nat. Klasse, vii, p. 107,

pi. xxi, figs. 9—10.

Isastrea morcliella, apud Mil.-Edw. and Ilainie, Hist. Nat. des Corail., ii, p. 534.

Isast. corallum suh-glohosum, si(p>ra convexiiiscuhim, hreviter ant sub-pedicella-

tum, aut irregidariter expansum, hasi lata affixum, infra epitheca costulata indutum,

costulis supra granulatis, ina^qualiOus, ad basin pjedicelli elongati sub-obsoletis
; caly-

cibus 27oli/gonis, 4 ad 10 mm. latis, qdus minusve pi'ofunde excavatis, plenmique jtigis

angulatis separatis, noimunquum diiobus adjacenlibus confluentibus aut indistincter

divisis, theca murali atit seplo-costali crassiuscula ; septis sup)ra demise granulatis,

lateraliter spinulatis, mmerosis, 48 ad 05 in calycibus majorihus, snb-eequalibus

;

columella tenniter spongiosa.

I have compared the Indian specimens with typical ones from the Gosau, and

they do not exhibit any essential dillcrcnce. The form of the corallum varies

equally in both places
; in the Gosau the majority of specimens found are, howevej’,

globose, strongly coua'Cx above ;
in South India the greater number of specimens

are suh-pedicellate with slightly convex or eimn flattened upper surface. The

depth of the calyces also changes according to the state of preservation, but they are

always concave, separated hy well marked ridges, angular Avhen well pi’escrved,

obtuse or even flattened when worn off.

The size of the calyces varies from 4—10 mm., the majority are G or 7 mm.

;

in those of larger size generally the beginning of a division may be traced
; they

are all polygonal, mostly irregularly hexagonal. The septa arc finely granular
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above and laterally ;
there are from IS to Go of tlieai in adult individuums

;
those

of the first and second cycle are equal and extend to the spongiose colum ella ; those

of the third cycle are slightly shorter, while the subsequent generally decrease in

length, and sometimes connected with each other or with the preceding septa.

Lomlitij .—North of Aluudanapooram, in a coarse conglomeratic sandstone

;

common.

Formation .—Trichinopoly group.

In Europe the species has been found in the coral deposits of the Nefgraben

in the Gosau, which deposits, according to the majority of the fossils they contain,

appear best to correspond with D’Orbigny’s Turonicn, a geological position exactly

corresponding with that in which the fossil abundantly occins in South India.

5. IsASTiiEA conf, IIoRXESi, Bcuss. PI. VII, Eig. 9.

A remarkable species with large (6-7 mm. wide) angular calyces and with from

48—60 very thin, granular, laterally thickly spinulated septa of unequal length, and

a large spongiose columella.

There is a fragment and an entire corallum, which had been sessile by a

somewhat narrowed base, in our collection. The stem is covered with an epitheca,

which is near a few concentric swellings, and also near the upper edge costulated,

the ribs being in those places granulai’. The species exhibits, as regards the form of

calyces and the number of septa, the greatest relation to Isast. Uorncsi, (Ptouss),

Dcnksch. Akad., AVion, Math. Nat. Klassc, vii, 1854, p. 315,

pi. xiii, figs. 7-8), but the two Indian specimens are not sufficiently perfect to insure

the identity of the species.

Locality.—Moraviatoor, in coarse calcareous sandstone.

Formation .—Ootatoor group.

XVIII. LATIALEANDPtA, d'Orhiejny, 1849.

Alilne-Edwards and Haime, Hist. Nat. des Corall. ii, p. 543.

Corallum variable in shape, forming globular, subpedunculate, irregularly

expanded, or even subdendroid masses, the consistency or solidity of which depends

upon the greater or lesser development of the mural theca, connecting the single

individuums ; the enlargement of the stem takes place by gemmation at or near

the edge of the calyces, which arc more or less distinctly separated from, or con-

fluent with, each other, and are very variable in form ;
the columella is rudiment-

ary ;
septa granular above and spinulosely serrated laterally.

Latimceandra differs from Isastrea principally by the tendency of the calyces to

become confluent, forming united series. There can be two sections distinguished.

The one—called Chorisastrea by Fromen tel—in winch the calyces arc separated

from each other by more or less distinct depressions, and the second, or true
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Latimmandm, iu wliicli tlic series of caRces are separated by united ridges, over

vbicli the costae pass without interruption. These two sections arc so intimately

connected with each other that authorities on the subject, like Milne-Edwards

or Rcuss, do not consider a separation into two genera practicable.

I have to notice five sj^ccies of the genus from South India, only one of which

is identical with a European form. This and a new species belong to the second

section which I }nentioned, Avhile three others arc referable to the first.

The LatiiiKJcandra: occur in all formations, but chiefly in the mesozoic.

a. Sub-genus Chorisaslrea.

1. Latoi.eandka obcoxica, Stoliczka. PI. Till, Fig. 1,

Lalim. condlum hreve lateque conoideinn, hash angnstissimum, infrd theca

radiatim costellata tectum, costelUs gi'anuliferis, supra deplanntum aut minimme

convexum ; calgcihus viaguis, irregulariter polggonis, majoribus sirnplicibus 8 10

mm. iu diametro, interdumque duobus aut tribus coujluentihus, parum pj'ofundis,

sulcis anguslis separatis ; septis crassiusculis, iu calgc/bus 2:)erfectis circiter 35 ad 40,

longioribus atque breviorihus plerumque alternantibus, grauulatis, lateraliler distanter

atque obtuse spimdatis ; columella sub-obsoleta.

The corallum of this species far more resembles that of an Isastrea than of a

LatimcBandra, being shortly, broadly conical, and covered by a thin, radiately

costulated theca
; tlie upper surface is flattened or slightly convex. The calyces

arc, however, separated by distinct, though narrow farrows, and among a number

of isolated ones there are sometimes two or throe united ;
they are rather shallow

or polygonal. The septa are thick at their outer ends, thin interiorly, granular, and

laterally provided with moderately numerous spinose subequal tubercles. The

columella is in some calyces apparently quite absent, in others there are traces

of it.

Localities.—East of Parally, in a coarse calcareous sandstone ;
north-east of

Moraviatoor, in an earthy, brown limestone
; rare.

Formation .—Ootatoor group.

2, LATnnvAXDEA GYKiKA, StoUczlca. PI. VIII, Figs. 2—3.

iMtim. corallum rotundate conrexum, sub-pedicellatum, aut irregulariter ex-

pansum, infra radiatim striato—costidatum, costulis acutis, subgranuUferis ; calyci-

bus irregidaribus, satis q^rofundis, qiaucis simqdicibus, qdurimis iu seriebus elongalis

aut varie tortis unitis, sulcis angustis seqjaratis ; scqjtis subgranulosis, lateraliler

tenuiter spinulosis, subcequalibiis ; columella sub-obsoleta.

A moderately convex siiecies, with the corallum subpcdicelhite or irregularly

expanded, striatcly costulated below, the ribs being very sharp and indistinctly
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granular. The cah'ccs are rather deep, from 5 to 7 mm. in width, sepai’ated by

narrow furrows; few of them are single, the majority united by two or more,

generally in series of five and six, these series being variously twisted. The edges

of the calyces are always rounded, or roundly obtuse, but never sharply angular,

as is usually the case in tlic preceding species.

LocaUiy .—East of Parally, in a brownish sandy limestone.

Formation .—Ootatoor group.

3. LATIM.TiANDIlA CKASSA, StoUczlca. PI. VIII, Fig. 4.

Latim. coralluni crassiim, irreynlariler expansiim, siqma undulo.to cleplanaturn ;

cahjcihiis circiter decern mm. latis, profundis, in seriehns elonyails, varie torlis,

atque sidois latiusculis separatis, conjluentihus, septis crassis, yranulatis, circiter

1 mm. distanlibus, suhcequalihus, tenuissimis, nonnunquam fere ohsoletis, cum crassiori-

bus alternantibus.

This species is readily distinguished from all others by the great width of the

calicular depressions, and the length and strength of the septa, of which the

stronger ones are all about equal and distinctly granular, ubile the intermediate

and very thin ones arc sometimes scarcely traceable
;
tbe former are generally a little

more than one mm. distant from each other, two cycles of them generally meet in

one calyx, the less numerous thin septa belonging to the third cycle. The depressions

se])arating the calicular ranges are moderately wide, but rather shallow, and the

septal costae when crossing them considerably decrease in strength. The distance

of the centre of one calyx from the next in tlie same series varies from 10 to

15 mm., while that of one calyx from another in the next adjoining row varies from

about 15 to 25 mm.
Locality.—Odium, in a brown calcareous sandstone.

Formation .—Ootatoor group.

b. Latimaandra, sensu stricto.

4. LATIMAiAKDRA INTERRUPTA, StoUczka. PL VIII, Fig. 6.

Latim. corallum irregulariter eapansum, tenue, supra undulate convexiusetdum ;

calycibus 4 ad 5 mm. latis, in seriebus varie tortis, scope interruptis, irregularihus,

disposilis, satis profundis, jugis commimis convexiuscidis, 2 ad 3 mm. latis, sepccrcdis,

septis in tribus cyclis disposilis, cyclo tertio imperfecto, dense granulosis, laleraliter

sqjimdatis, oclo ad decern cccleris multo fortioribus ; columella obsoleta.

The corallum is rather tliin, irregularly expanded, Avith the calyces very hregu-

larly distributed, only from 4 to 5 mm. Avide, three or four of them being conflu-

ent in variously shaped twisted or curved depressions, separated by elevated ridges,

over Avhich the costae pass AAuthout interruption. Tliere are from 20 to 40 septa in
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ono calyx, of wliich 8 or 10 are mucli stronger than the rest
;
hut all are rery

densely granular on their upper edges. In the lengthened calicular valleys about

15 to 20 septa are counted in a length of 10 mm., hut those of the third cycle

become almost obsolete.

Locality.—East of Parally, in a brownish calcareous sandstone.

Formation.—Ootatoor group.

5. LATm.EAXDrw\. ( ? M^eandrastkea) concentrica, Benss. PL IX, Pig. 1.

1854. Z. concentrica, Reiiss, Donli.sc'h. Akad., Wien, Mafli. Kat. Klasse, VII, p. 107, pi. xyii, fig. 1.

1857. eadem, M.-Edwards and llairue, Hist. Nat. des Corail., II, p. 549.

Lotim. coralliim depressiim, tenue, irregnlariter expansnm, infra radiatim

striato-costellatiim, stqira tindulatnm ; calycibus parvis, p>^'ofundis, circ. tres mm.

latis, p)lurimis in scriehus varie tortis soepeque intcrrnptis,—plerumqtie concentrice—
dispositis ac conjlaentihns, jugis acutiiiscide angulatis communis, calycum latitudine,

separatis ; septis numerosis, fere cequalihus, conferiim grannlatis, cireiter tribes univs

millimetri longitudinem ocenpantibus ; columella parva, spongio&a.

An irregularly,- mostly in thin layers,- expanded .species, with an undulating

upper surface. The calyces are small and mostly united in variously twisted, often

interrupted, and more or less concentrically arranged depressions of three or four

mm. in width. The ridges which separate them are about equally broad and rather

sharply angular. The septa are very numerous, three to one mm. distant, and finely

granular. At irregular distances some of the ridges hccoine occasionally much

stronger.

M.-Edwards and Ilaimc (loc. cit.) draw attention to the very close resem-

hlance of the present species to L. ataciana ;
the former only appears to dilfer from

the latter by the more or less pronounced concentric arrangement of the calicular

valleys, and especially by thinner septa.

Both species have probably to be referred to Ilceandrastrea, which belongs

to the Favid^, a family placed by M.-Edwards intermediate between the

LYTBornYLLixM and the astrbixje.

Locality .—Xorth-east of Odium, in a brownish limestone ;
rare.

Formation .—Ootatoor group, (upper beds).

Reuss described the species from the Gosau beds near Piesting in Lower

Austria, and I have collected specimens of the same in the Edelhach-graben of the

Gosau valley itself. One of the latter proved on comparison perfectly identical

with the Indian fossil.
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Fomily—TUAMNASTllEIDJE.

Prof. E.CUSS suggested* the separation of this family from the true Ahtheidm,

particularly referring to it the two genera Thamnaslrea and Dimorpliaslrea. Both

have a compound corallum with extra ealieular gemmation, hut the calyces are eon-

tiuent with their septo-eostae, and internally the septa are at regular distances connect-

ed by transverse lamellae, which have a far greater resemblance to the synapticulac

of the Fuxgid/e, than to the dissepiments of the Astreidm, and thus the present

family may be regarded as a connecting link between the two last named ones.

lleuss adds (1. cit., p. 21,) a new genus Pseuclastrea, with the type species Fs.

columnaris from tertiary beds in Styria ; and, I think, the genus Comoseris, which

has very distinct synapticuhe, might be added. Promentel appears to refer to the

present family under the name ‘ Comoseriniens’ on p. 159 of Pal. Prang, terr. cret.,

vol. viii, 18G3.

I have to report from South India upon four species of Tliamnastrea, one of

Fimorpkaslrea, and one of Comoseris.

XIX. TIIAiVEXASTREA, Lesauvage, 182.3.

* Hist. Nat. (les Corall., vol. ii, p. 55.5.

Corallum very variable in form and size, globular, conoid, or with the upper

surface flattened, or forming branched stems, on which the gemmation is submar-

ginal. The calyces are superficial, connected in all directions with each other by

their septal costm ;
their centres arc, however, distinct, with a more or less well

developed columella; they are irregularly distributed over the entire surface. The

septa and costm are granulated laterally, and very variable in number.

The species arc all fossil, extending from the mesozoic into the kainozoic epoch,

though very much decreasing in number in the latter. There exists a remarkably

great similarity between the different species, and as the size and form of the

calyces often vary on different portions of one and the same corallum, the precise

definition of the species is accompanied with no small amount of difficulty, or

rather uncertainty. This may be gathered from the fact that the authors of the

Hist. Nat. dcs Coralliaires relate about 30 doubtful species, Avhich had in former

years been established by themselves.

I have to notice from South India five species. Unfortunately the materials

are such, that although the specific distinction cannot be questioned, I am unable

to pronounce any of them as identical Avith formerly described species.

1, Tjiamxasthea hieroglypiiica, Stoliezka. PI. VIII, Eig. 5,

Thamnasl. corallum plus minusre regtilarilcr orhiculare, supi'a fere planum,

infra convexiusculurn, calijcihus numerosis irregulariler dispositis, impressis, versus

peripheriam concenlrice approximalis, 3 ad 5 mni. latis, aUpie 7 ad 10 mm.
* Denkscli. Akad,, Wien, Alalh. Xat. Klasse, vol. xxili, 1801, p. 23.
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inter se distantihus ; septis 2i ad 30 crassiuscidis, in trihus cyclis dispositis, nonmm-

quani cyclo quarto imperfccto ; columella spongiosa ; costis lateraliter dense granu-

latis, rectiuscnlis seu modice undulatis.

The coralluiii is largely orhicular, with au almost flat, upper, aud a moderately

convex lower surface. The calyces arc quite irregularly distributed, only toAvards

the periphery they become somewhat concentrically confluent. Each has a breadth

of about 3 to 5 mm., and the centres of the adjoining ones are between 7-10 mm.

distant, except when an interpolation of younger calyces takes place, in Avhich case

they arc closer to each other. There are slight depressions to be observed between

the calyces. One of the peculiarities of the present species is, that the septal

costm continue rather straight, or slightly undulating, from one calyx to the other.

There arc, as a rule, three complete cycles of septa, but sometimes their number

rises to 30, so that a few septa of the fourth cycle begin to appear
;
generally only

12-15 of them extend to the columella, Avhich is distinctly spongiose, somewhat

elevated in the centre.

The species is closely allied to Th. decipiens, Mich., {Th. confusa, Reuss), but

differs from it by the absence of the peculiar regularity in the costae extending in

a concentric direction from one calyx to the other, a character Avhich ahvays

appears to be well marked in the European fossil.

Localliies.—North-east of Kauray, in a brown limestone, and cast of Parally,

in a pinkish, conglomeratic and sandy limestone ;
not common.

Formation.— Ootatoor group.

2. Tuamnastrea brevipes, Stoliezha. PI. IX, Pigs. 2—3.

Thamnast. corallum agariciforme, supra convexiusculum, hreviter pedicella-

turn, hast lata et irregulari sessile, cqntliecd tenui indutmn, infra epithecam tenuiter

costellatum, costuUs granuliferis ; calycihus irregidariter disjjositis, majorihus atqiie

minorilnis intermixtis, concaviusculis, scope suhrotimdcdis, circiter 5 mm. latis

;

septis in tribus cyclis dispositis, cycto tertio scope imperfecto, diiodecim ad columellam

spongiosam extensis, cceteris hrevioribus ; interspediis ccdxjcum modice elevcUis, costis

nonnunquam sub-obsoletis instructis ; columella medio solidida, eleveda.

A small, shortly pedunculated species, sessile by a broad irregular base. The

epitheca is very thin, and the surface below it marked Avith gi'anular rather thin,

more or loss confluent or branching ribs. The upper surface is convex ,
the

calyces irregularly arranged, about 5 mm. in diameter, aud from 3 to 8 mm.

distant, measured from the centre of one calyx to the other, iheie arc tliiee

cycles of septa present, but the third cycle is often incomplete, and gencially only

the older tAveh’^e septa extend to the columella ;
they appear to have their inner
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end somewhat thickened and confluent wdth tlic columella, which is central, solid,

and moderately elevated. The costm arc thinner when crossing the elevated inter-

spaces hetw^een the calyces, the miu’al mass being rather strongly developed.

Locality ,—Ninnyoor, in a whitish limestone.

Formation.—Arrialoor group.

3. Tiiamnastrea crassa, Stoliczlca. PI. IX, Fig. 4.

Thamnast. corallum crassiwi, irreyidariter expansum, supra undulate planutimi

;

calycihus irregulariter dispositis, 2 ad 3 m^n. latis, atque 5 ad 7 mm. distant ibtis

;

septis temiihus, gramdatis, lateraliter dense spinulatis, in tribus cyclis perfectis dis-

positis. Us ad primum atque secundum cyclum pertinentibus tisque ad columellam

spongiosam et parvam extensis, cceteris midlo brevioribus.

Only a fragment of the eorallum of this speeies has been examined, and judging

from this, the speennen appears to have been unusually large, undulately flattened

above, convex below, and assuming a thickness of about 100 mm. The calyces are

irregularly disposed, of small size, and connected by easily curved, thin, granular,

costae. The septa arc usually disposed in three complete cycles ;
only rarely there

are a few’ of a fourth cycle present ; those of the first and second cycle extend to

the columella, the others are shorter, and all are laterally densely spinulatcd. The

septo-costoe are generally arranged in six radiating bundles.

Locality.—Odium, in brown earthy limestone.

Formation.—Ootatoor group.

4. TnAMNASTREA PULLATA, Stoliczka. PI. IX, Pig. 5.
’

Thamnast. corallum depressum, tenue irregulariter discoidale, sup>ra plane con-

vexiuscidum, infra concaviuscidum ; calycibus irregulariter disjjositis, 2'5 ad 3 mm.

latis, aqyproximatis, septis distanter gramdatis, in tribus cyclis disqmsitis, cyclo tertio

scepe imperfecto, costis brevibus, regione costali paulo elevata, theca murali satis

distineta ; columella spongiosa, medio sensim elevata.

A small species, closely resembling Th. temdssima,* Milne-Edwards and

Ilaimc, but the corallum is depressed, instead of globular, and the inter-calicular

spaces are, like the columella, conspicuously elevated, while the calyces themselves

arc somewhat concave and comparatively rather wide, roundly polygonal. There

are in both species three cycles of septa, hut the third cycle is usually incomplete

;

all septa are rather coarsely granular, and only those of the two first cycles extend

to the spoil giose columella.

Locality .—East of Parally, in a coarse conglomeratic sandstone.

Formation .—Ootatoor group.

* Comp. Bolsohe in Geiuitz’s ‘ Elbetlialgebirge in Sachsen/ 1871, p. 51, pi. 12, figs. 1—2.
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5. TnAMNASTREA INDTJTA, StoliczJca. PI. IX, Pig. G, and PL X, Eig. 1.

Thamnast. corallum obverse conoideum, hasi angustata aut latiuscula ajjixiim,

epithecd crassa, concentrice distanter rugosa, in rugis atque prope marginem supe-

riorem costis granuUfei'is notata, indiitum, supra leviter convexhisciilnm ; calycibus

duobiis, vel plnribus, paulo majorihiis serie unica niinorum plus minusve con-

Jliientium prope peripheriani sita circumdaUs, theca costo-murali satis distincta

seporatls, paulisper concavmscuUs, majorihiis rotundate polygonis, 6 ad 7 mm. latis,

cum septis in quatuor cyclis dispiositis, cyclo quarto imperfecto, alteris minorihus

septis in duobus aut tribus cyclis dispositis, cyclo tertio imperfecto ; septis omninis

lateraliter crasse gramilatis.

This species is in some respects intermediate between JDimorphastrea and

Thamnastrea, as there are some calyces enlarged in the centre, regularly surrounded

by a series of smaller ones ; the central ones have also a larger number of septa

than the row of smaller ones, but on account of the greater number of central

calyces, the species is, I think, more correctly referable to Thamnastrea than

to Dimorphastrea. Whether this distribution is a merely accidental occuiTence,

cannot be for the present ascertained, because only two specimens exist in the

collection, and these are not very perfectly preserved, except on the sections.

The corallum was eA’idently sessile, with a tolerably broad base, and is covered with

a well developed, thick epitheca, marked at some distances with concentric rugosities,

on which, as well as near the upper edge, rather coarsely granular, equal ribs are to

be observed. The septo-costal murail is well developed. The columella is distinctly

papillose or spongiosc in all calyces.

Locality.—Odium, in a brown earthy limestone ; very rare.

Formation.—Ootatoor group.

XX. Genus.—DIMOEPIIASTEEA, d'Orbigny, 1850.

Corallum of moderate size, compound, externally covered with an epitheca

;

calyces confluent, connected by a rudimentary costo-mural theca ;
the median one

is the largest, the others arranged in more or less regular concentric series ; costae

generally elongated and, like the septa, serrated, and laterally granular ;
columella

spongiose or papillose.

The genus differs from the previous one simply by the arrangement of the

calyces, of whicli a single central one is the largest.

Species of Dimorphastrea are at present only known from cretaceous and ter-

tiary deposits ; they are, however, much less numerous than the Thamnastrece.
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Dimorphastrea patellaris, StoUczka. PL X, Fig. 2.

Dimorphast. corallum late breviterque conoicleum, epilhecd crassula, suh-lcemgata

indutum, hasi angustissima pedicellata afjixmn ; superficie supera glaniuscula ; calyce

magno centrali septis in qualuor cycUs perfeelis dispositis instructor septls ad primiim

atqne secundum cycluni pertinentihus usque ad columellam extensis ; calycihus mino-

rihus in seriehus duobus concentricis sid)-marginalihus dispositis, q)lus minusre dis-

tincter conjluentibus, septls in tribus cyclis dispositis instructis ; septis omninis

tenuibus, granulatis, lateraliter crasshiscule spinulatis, theca costo-murali fere obso-

leta ; columella granulose minuteque papillosa.

The figured specimen is the only one examined. It is ohversely shortly and

broadly conoid, with a verynan'ow suh-pedicellate base for a place of attachment; the

epitheca on the lower side is moderately thin, with few concentric swellings and some

short ribs near the upper edge. The upper side is flattened, with a large calyx in

the centre and two concentric rows of smaller ones along the periphery. The cen-

tral caljTC has four complete cycles of septa, and has a diameter of about 7 mm. ; the

other much smaller calyces generally possess only three cycles, sometimes there are

a few septa of the fourth noticeable. The costae are well developed, and, like their

continuations, rather coarsely laterally spinulose, hut the mural theca is almost

entii-ely wanting. The coliunella consists of numerous thin, somewhat twisted

columns.

Locality.—East of Poodoor, in a brownish, sandy limestone ; apjiarcntly very

rare.

Formation.—Ootatoor group.

XXI. Genus.—COMOSERIS, Orbigny, 1849.

Milne-Eclwards & Haime, Hist. Nat. des Corail., iii, p. 62.

The coralla arc composite, generally shortly suh-pedunculate and mostly

irregularly expanded, below covered with an epitheca, above exhibiting numerous

confluent calyces, with granulated and laterally strongly denticulated septa, and

a rudimentary columella ;
they are separated by angularly elevated confused ridges.

Until a short time ago Gomoseris was merely known from a few Jurassic

species. Recently two tertiary species, (C. and were described

by Prof. A. v. Reuss from Northern Italy. The discovery of a member of the genus

in the cretaceous deposits of South India is, therefore, particularly interesting,

because it proves its existence in the time intermediate between the two formations

alluded to.
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CoMOSEKis Oldiia.miaxa, Sloliczka. PL X, Eig. 3.

Comos. corcdlum brece, irregularlter suh-rotunclate explanatim, siqv'ci con-

vexinsculmn, calycibus numerosis, parois, iderimque uniseriaUbus, sed irregulariter

disposills, jugis inodioe elecutis, angulatis et irregulariter conjluentibus separatis

instructum ; septis crassis, sub-cequalibus, granulalis, lateraUterque spinulutis, in

tribus cyclis dispositis, cyclo tertio sceqdssime imperfecto, omninis ad medium sensim

attenuatis atque inter se plus minusve dktincter conjluentibus; columella parva sed

distincter spougiosa.

This species has a remarkably close resemblance to the Jurassic C. irradians,

the corallum being irregularly ovately expanded, slightly convex above, and very

shortly pedunculate below. The single specimen as yet known has scarcely any

traces of the epitheca preserved ; it is only indicated by irregularly concentric swel-

lings, and the entire surface shows instead a radiating striation. The ridges on the

upper side are rather sharply angular, moderately elevated, and quite irregularly hut

rather closely confluent. The calyces situated in the depressions are uniserial,

small, with a small and distinctly spongiose columella. There are three cycles of

septa, those of the last being very often incomplete, their total number varying from

18 to 24 ;
they differ only slightly in strength and are rather coarsely granular.

Both the calyces and ridges are almost equally numerously distributed over the

entire upper surface.

Locality.—North-west of Moraviatoor, in a brown limestone ; only the figured

specimen has as yet been fonnd.

Formation.—Ootatoor group.

Family ,—CYCLOSERIDjF.

Fromeiitel, Pal. Fran9 . terr. cret., viii, 1867, p. 323.

The CvCLOSERiDyE include simple coralla, covered with an epitheca, the costae

on it being granular, bmnehing and often anastomosing
;
the septa are numerous,

thin, sub-equal, granular or dentate, and connected by synapticulae.

Eromentel (1. cit., p. 325,) distinguished fourteen genera, out of which only

two occur in South India, Thecoseris being represented by one and CycloUtes by

four species.

XXII. Genus.—THECOSERIS, Fromentel, 1869.

Comp. Pal. Fran 9 . terr. cret., 1870, tom. viii, p. 367.

Corallum more or less regularly turbinate, pedicellate, sessile, provided with

a well developed epitheca ; calyx flat or moderately convex, impressed in the centre

;

septa very numerous, equal or sub-equal, thin, serrated or dentated at their upper

edges, sometimes anastomosing, meeting in the centre of the calyx without forming

a columella.
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This genus was recently established tbrcei'tain liassic species, wliich, in external

appearance, closely resemble LeptophylUa, but differ- from it by the pi-esence of a

well marked epitbeca, and by their synapticnlm. One species from South India

appears to be referable to it. It is probable that some of the species without

columella, described as aberrant forms of Trooltoseris, will have to be referred to the

present genus.

Thecoseris agaricina, Stoliezka. PI. XI, Fig. 1.

Thecos. corallum irregulariter agariciformo, hreviter pedicellatum, calyce supra

ovate elongatum, epUhecd concentrice rugoso-slriata ; calyceplane convexinscido, medio

paulo impresso, septis tenuissimis, numerosissimis, cequaliOus, acute denticulatis.

The short stem of the smgle specimen is only partially preserved, but on the

lower side of the expanded portion the concentrically rugose epitheca is Avell deve-

loped. The calyx is of a somewhat irregular, elongatcly ovate shape, slightly convex

above and impressed in the centre. There is no trace of a columella. The septa

are very numerous, apparently almost equally thin throughout and finely denticulate

at their upper edges ;
they all somewhat curve towards the periphery, and anasto-

mose, a circumstance which is probably chiefly due to a slightly irregular growth of

the corallum, and a somewhat unequal development of the epitbeca.

Locality.—Near Odium, in a nodular earthy limestone ;
only the figured speci-

men has as yet been found.

Formation.—Ootatoor group.

XXIII. Gewws.—CYCLOLITES, Lamarck, 1801.

Comp. Fromentel, Pal. Fran9. terr. cret., tom. viii, p. 330.

Corallum circular, ovate or sub-ovate, upper surface hemispherical, or more

or less flattened, septa very numerous, equal or unequal, radiating from a central

groove or fossula, in which they meet somewhat irregularly, but do not form a

separate columella ;
base flat or concave, with generally a thin, rarely thickened,

mural sclerenchyma, covered by a concentrically folded epitheca.

This genus is as yet only knowm in a fossil state, and by far the largest number

of species occurs in cretaceous deposits. Fromentel distinguishes a few groups of

the genus, in order to facilitate the determination of the different forms ; with the

few species, which occur in South India before us, it is, however, not desirable to

enlarge on this subject of detailed study.

Before noticing the four species presently to be described, I have to draw atten-

tion to a specimen of a CycloUtes, so thoroughly imbedded in a brownish limestone

from near Ootatoor that it is impossible to extricate it from the rock. Judging

from external shape and the distribution of the septa, the specimen appears to be

very closely allied to C. elliptica, Lam., but better specimens are necessaiy to insure

a good characteristic of the species, or its identification with one already known.
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1. Cyclolites conoidea, SloUczka. PL X, Pigs. 4—5.

Cyc. corallum ovatnm, eonoideo elcvatmn, crassiim, apice ohtiisc arciiato ; fossvla

latmscnla, modice 'profunda, dimidinm diametri majoris paulo superante ; laterihus

convexiuscule decUcihus ; septis numerosissimis, suh-granulaiis, suh-eequalihus, septimo

qiioque septo plerumque fortiore ; hast in juniore modice concava, in adidto fere

plana, Iccvigata, concenlrice distanter plicosa, medio paido tiimidula, peripheriam

versus declivi atque radiatim striata, peripheria ipsa acute angulata.

Altliough merely known from the two specimens figured, these are sufii-

ciently well preserved to characterize the species. It is somewhat allied to Cyclo-

lites conica and C. tindulata, hut differs from both by the great length of the

central groove or fossula, which is rather broad and comparatively shallow, des-

cending on either side of the longitudinal axis. The sides are moderately convex.

The septa close together, not very fine, and nearly equal ;
in most places each seventh

or occasionally eighth septum appears to he somewhat thicker than the intermediate

ones. The original edge of the septa lias only partially been observed, but they all

appear to be rather sharply, though not densely, granular. The base is concave in

the smaller, nearly fiat in the larger specimen, with a central thickened boss ; the

epitheca is thick, concentrically folded, and towards the periphery marked with

radiating striae. The peripherical edge itself is sharp.

Locality .—Xear Valudayur ; two specimens in a whitish sandstone.

formation,—Arrialoor group.

2. Cyclolites F/ECATA, Stoliczlca. PI. X, Pigs. 6—9.

Cycl. corallum ovatuni vel rotundate ovatum, modice elevatum, laterihus con-

vexiusculis ; fossula centrali, satis qyrofunda, in longitudine dimidmm diametri majo-

ris cequante ; sepitis moderate crassis, numerosissimis, sat distanter granulat is, qaoque

quarto septo aut quinto alteris interpositis tenuiorihus fortiori ; basi concaviuscula,

suh-lcevigata, theca murali tenui, distanter concentrice sidcata, atque peripheriam

versus radiatim striolata.

Diain. maj. speciniinis inaxinii 24, diam. min. 21‘5, alt. 8 mm.

The corallum is ovate or roundly ovate, with a nearly flat, hut more generally

somewhat concave base. The upper part is moderately elevated, with convex

sides, and a centrally situated fossula, equaling in length half the longer diameter

of the corallum. The septa are very numerous, and each fourth or fifth is

stronger than the intermediate ones, which again differ in strength ;
they are all

somewhat distantly and not strongly granular, 'fhe base is radiately striated towards

the periphery.
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Tills species bears a close rcsemhlance to C. spinosa, Fromcntel, (Pal. Franc,

terr. ci'ct., viii, p. 342, pi. 00, fig. 3), which clifiers from the Indian fossil hy more
densely spinnlatcd septa and a much shorter fossula.

Localities.—Near Veraghoor* and Valudaym*, in pale coloured sandstone ; near

Suderampet, in bluish sandstone
; not uncommon.

Formation.—Arrialoor group.

3. Ctclolites filamentosa, (Forhes). PI. X, Figs. 10—12.

1816. Fungia filcmentosa, Forbes, Trans, Geol. Soc., Lond., vii, p. 163, pi. xix, fig. 11.

1851. Cycluseris „ , Mil.-Edwards and Ilaime, Polyp, foss. terr. palajoz., p. 127, and Hist. Nat. des

Coral., iii, p. 61.

1870. Cydolitesfilamcnlosa, apud Fromcntel, Pal. Fran?, terr. cret., viii, p. 341, pi. 69, fig. 3.

Cycl. corallum circulare cel suh-rotundum, heniisphericiim, laterihiis valde con-

vexis ; fossula dimidio diametri breviore, 'modice profunda, centrali ; septis numero-
sissimis atque exilissimis, septo quoque quinio vel sexto paidum fortiore, onininis

acute granulatis lateraliterque spinulosis ; basi scepissime concava, rare fere plana,

concentrice crasse p^Ucala, theca murali solida et crassa, radiaiim obsolete striolata.

Diam. spcciminis maximi 23 ; alt. 1 1 mni.

This is a species with extremely thin septa, which on a well preserved surface

scarcely vary in strength. This character combined with the shorter fossula, and a

more regularly hemispherical shape, readily separates it from the previous species, in

which also the mural theca at the base of the coralliun is much thinner than it

is m filamentosa, although this last is generally the smaller species.

Locality.—Near \aludayur, in a grey, fine-grained sandstone; apparently

common.

Formation.—Arrialoor group.

4. Cyclolites oubiculus, Stoliczka. PI. XI, Fig. 2.

Cycl. corallum orbiculare, parmim, supra convexiuscidum, infra concaviuscidum

;

fossida brevissima, sub-ovata, satis profunda ; septis qjercrassis, circiter 5G, fortiori-

bus cum brevioribus atque temdoribus alternantibus, distanter grosse sub-tuherculatis-,

basi concava, sub-lcevigata.

The single specimen differs so essentially from other sjiecies of Cyclolites,

that, although in a rather deficient state of jireservation, it can hardly be confounded
with any other known torm. The solidity of the corallum and the unusual strength

of the septa do not make it probable that the specimen is very young. The fossula

is moderately concave, central, and somewhat ovate in shape. There are about 26

* Comp. Mem. Geol. Surv. of ludia, vol. iv, p. 136, where, in his report upon the geology of the Trichinopoly

district, Mr. H. F. Blanford refers to this species under the name of Fungia filamentosa, Forbes.

N
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or 27 longer septa which originate in the fossula, and about as many shorter ones.

In some places a third series of still thinner ones begins to appear, but its septa

are, as a ride, not very distinctly traceable. The base is concave and appears to

liave been smooth.

An allied species was described by Fromentel (Pal. Eran9 . terr. cret., tom. viii,

p. 359, pi. 03, fig. 3,) from the Gault or Upper Greensand deposits of Sainte Croix

under the name of C. Saiictcc-c7'i(cis

;

it differs from the Indian form by having

somewhat fewer and more equally strong septa, and a much smaller fossula, almost

only represented by a central pit.

Loccdily .—Near Yeraghoor, in a greyish sandstone.

Fonnatmi .—Arrialoor group.

MADREPORARIA PERFORATA.

Family,—MADBEF OBID^E.

Milne-Edwards and Ilaime, in their Ilist. Nat. des Coralliaires, vol. iii, p. 99,

divide the whole of the Anthozoa PEREORATA into two families, the Mabzeforibje

and the Bojiitidm. The former is sub-divided in three sub-families, the EursAimixjE,

Avithout independent coenenchyma, the MABREroniEJE and the tuebixarieje, with

coenenchyma, but the former has the septa unequally, the latter equally developed.

Sul-family.—EVFSAMmNjE.

This sub-family includes, according to Milne-Edwards and Ilaime, simple

and complex forms, the single coralla being without an epitheca ; the septa arc

AAnll developed and distributed in six systems, the septa of the third and subsequent

ordei’s are generally united by pairs, or in a greater number among themselves ; the

columella is spongiose or granular, and the walls arc subcostulated, granulated, and

perforated.

The EERSAMMiK^ are represented in the South Indian cretaceous deposits by

two species, apparently belonging to the typical genus Eupsanwiia, which has, I

think, as yet only been known from tertiary deposits.

XXIV. EUPSAMMIA, Mihie-Edioards and Uawie, 1848.

Corallum simple, sub-cylindrical or obconic, free, without any lateral mural

expansion ;
calyx ovate or rounded, and of moderate depth ;

septa rather thin,

laterally granular, generally irregular, in four or fiA'c cycles, sometimes aa ith indica-

tions of a sixth one ;
columella well developed ;

costoe numerous, simple, extending

the entire length of the corallum from the base, composed of fine but somewhat

irregular granides.
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M.-Edwards and Ilaimc refer five species to JEupsammia, all from tertiary

strata. The genus is very closely allied to Balanophyllia, differing from it by its

free, often slightly nmbilicated base, and also generally by the septa of the last few

cycles being irregularly united to each other.

1. EuPSxUiiiiA vahians, Sloliczica. PI. XI, Figs. 3— 7.

1816. Cladocora sp. apucl Forbes, Trans. Geol. Soc., Lond., vii, p. 163, p). xix, fig. 10.

Uiqis. corallmi obverse conokleum, cylindraceo elongatum, basi angmtatmn,

moclice arcuatum, in (state adulta ad intervalla plus minusveforliter atque irregulariter

contractum ; theca miirali teniii, costis niodice latiusculis, sulcis multo angustioribus

separalis, simpUcibus, vix undulalis, granulis irregularibus minutisque compositis ;

ealijce satis profundo, rotundate ovato, ejusdem sectione ovata ; septis tenuissimis, in

quinque eyclis disqiositis, Us ad prhnum atque secundum cyclum pertinentibus cceleris

fortioribus et simpUcibus, Us ad tertium, quartum ac quintum ordineni pertinentibus,

in allitudine variabiti prope columellam unitis, septis ad ordines sequentes pertinenti-

bus multo tenuioribus atque subeequalibus, nonnunquam paulo irregularibus ; columella

lata, tenuiter sqjongiosa.

This is a very variable species as regards the shape of its corallum. A very

young specimen (fig. 3) is regularly obversely conical, with a pointed free base, the

calyx was moderately excavated and roimdly ovate. Other specimens arc more or

less cylindrically elongated and at distances irregularly contracted, but all are

ciuwed, and none of them show any place of basal attachment. The mural theca is

always thin. The costfc are nearly all equal, composed of fine granules and se-

parated by much narrower furrows ; they are almost straight. Of the larger speci-

mens none showed the calyx exposed, and the septa are only traceable in a section

of the stem. There are five cycles of septa ; those of the first and second cycle are

simple and somewhat thicker than the others, but, on the whole, all may be said to

be thin, and they arc laterally finely granulated. Ail the other septa are rather ir-

regular and somewhat undulating. Those of the fourth and fifth order meet the third

near the columella, but generally at different distances from it. The subsequent

septa are sub-equal, and mostly unite with those of the fourth and fifth cycles, as

well as with themselves, about half way between the columella and the peripherical

edge. The width of the columella very nearly equals one-fourth of that of the

entire corallum
;

it is very thinly spongiosc.

Locality.—North of Odium, in a whitish calcareous sandstone; not common.
Formation.—Ootatoor group.
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2. Eupsammia denotata, StoUczha. PI. XI, Figs. 8—9.

Eups. corallmn inverse eonoideimi, hasi altenuatum, lenle curvatiim, theca mnrali

incrassata indutiim, costatmn, costis ccqiialihus, snlcis mtilio angiistiorihus seqxiratis,

simpUcihus, snlco quoqne circiter trihus serichus granorum composUo; sepitis temiissimis,

in sex cgclis disposifis, modice conjlueniihiis, cyclo ultimo imperfecto ; sectione coralli

rotiindate elliptica ; columella tenuiter sqmigiosa, circiter quartam partem totius

diametri lata.

I have only two rather imperfect specimens for examination, hut they appear

to belong to a well marked and distinct species. The form is rcA'crscly conoid with

a roundly ovate section of the corallum, the perfect calj’x has not been observed.

The mural theca is of great thickness, and the costee, each apparently composed of

about three series of granules, which arc comparatively broader than in Eups.

various. There are six cycles of septa present, but the last is incomplete; all

arc very thin, undulating, but not very iiTegular.

Locality.—North of Odium, in a yellowish limestone.

Formation.—Ootatoor group.

Family ^—POFITIDyF.
The members of this family are characterised by their compound coralla being

entirely composed of a reticulated sclcrcnchyma ;
the single individuums arc directly

connected by a spongiosc mural theca or a porose coenenchyma, and are propagated

by an cxtra-calicular gemmation; septa small, but otherwise well developed; visceral

cavity with dissepiments, but never sub-divided by tabulm.

Species of this family are found both fossil and recent. They are represented

in South India by a single species, belonging to M.-Edwards and Haime’s* sub-

division roRinxM, in which the coenenchyma is very slightly or not at all developed.

XXV. Genm.'—COSCIXAR/EA, MUne-Fdwards and FLaime, 1848.

Massive coralla of a dense tissue and without an epithcca ; calyces concave,

with Avell developed septa and without pali, directly connected with each other by

the septal costm.

The type of this genus is Q. mceandrina, Ehr., fC. Lottcc, M.-EdAvards and

ilai me), a recent species from the Red Sea. The authors of the Hist. Nat. des

Corail. (loc. cit.) also refer to the same genus Re us s’ Porites mammillata\ from

the Gosau deposits, and a very closely allied, if not the same, species also occurs in

South India.

* Hist. Nat. lies CoralL, iii, p. 173.

Denkscli. Akad., AVieii, Math. Nat. Klasse, vii, 1854, p. 129, pi. x, figs. 9—10.
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COSCINAU-EA conf. MAMMILLATA, RCUSS. PI. XI, Fig. 10.

The only figured specimen which appears to he referable to the European

species is a cast ; the corallum is globose and sessile by a contracted base ; the upper

surface has some irregular imj)ressions, and there is no trace of an epitheca. The
calyces are somewhat concave, mostly one mm. wide, and directly connected by the

serrated septal costm ;
there are about 20 to 21 septa, of which, however, generally

only eight reach to the centre, occupied by a thin columella. The figure represents

a portion of the surface enlarged seven diameters.

I do not see any essential diffei’ence between the Indian and the Gosau fossil,

but as the former is merely a cast, the determination is somewhat doubtful.

Locality .—Odium, in a brown limestone.

Formation.—Ootatoor groiip.

MADREPORARIA TABULATA.

(See p. 5).

Of the four (or perhaps three) families, distinguished in this sub-order

by the authors of the Hist. Nat. des Oorall. (vol. iii, p. 224), only that of the

Family,—MILLFF
is represented by a single species. The family is characterised by a large develop-

ment of a cellular or tubular coenenchyma.

XXVI. Genus.—HELIOPORA, Blainville, 1834.

Massive coralla of a shortly csespitose, tuberose, or lobate shape, with largely

developed, thinly tubular coenenchyma, forming terminally fine pores on the

surface, separated by somewhat raised papillose granules ; calyces round ; septa

very short, but distinct ;
no columella.

Tbe genus merely differs by its very short septa from Folytremacis, in which

they reach to near the centre ; it occurs both recent and fossil, but appears to be

one of the rarest corals. M.-Edwards and Haime referred to it two species,

JR. P«r/sc/u and mac?’os/om«, described as by Prof. Reuss from the

Gosau deposits. Since then only very few species have been noticed from the

kainozoic epoch. A single species occurs in the Cenomanien beds of South India.

IIeliopoka Edwardsana, Stoliczka. PI. XI, Fig. 11.

Helip. corallum. glohosum, incrustans, in supcrficie irregulariter atque sparse

tuberosum ant submammillatum ; calycibiis rotundis, imam mm. latis, in partibus

elevatis approxirnatis, in interspaciis planiusculis aut concavis 4s ad 5 mm. distantibus

;

( 185
)o



54 CRETACEOUS CORALS OR ANTIIOZOA

seplis octodecim suhccqiicdibus, hrecissimis ; coe.nenchymcde confertim minuteque.

qooroso, poris irregulariter dispositis, gramdis paqnllosis separatis, circiter qidntam

partem imius mm. distaniihus.

In its internal strnctnre of tlic cocnencliyma and the eighteen very short septa,

this cretaceons form is almost qnite identical with the recent species, the type of

the genus H. coeridea* Grimm, but the calyces ai’c considerably larger. The

corallum has a fcAV obtuse protuberances, on wbieh tbe calyces are often very close

together, while in the flattened or concave interspaces the distance between tliem

increases to 4 and 5 mm.
Locality.—East of Kauray, in a brown limestone with coarse quartz-grains

;

only the figured specimen has been found.

Formation.—Ootatoor group.

Geneiial hemakks derived from the examination of the South Indian

CRETACEOUS CORALS.

As I have already had occasion to observe in my introductory note, tbe examina-

tion of the corals from the cretaceous deposits in the Triebinopoly and South Arcot

districts proved no less interesting than that of the other classes of animals, both

in a zoological as well as geological point of view.

The conditions of the deposits v'ere not so quiet that we could expect to

find any of the Alcyonaria or of the Malacodermata preserved, but the Scleroder-

mata, or Madreporaria, are represented by fifty-seven species, namely, fifty-three

belonging to the apoeosa, three to the peefoeata, and one to the tabulata. lYitli

the exception of a single new generic type, for which I proposed the name Placas-

trea, all the others belong to previously known genera, but the majority of the

species are new.

Among the genera there are a few, like Comoseris or Eupsamnda, which had

not formerly been known to occur in cretaceons rocks
;
a few others, like Platycya-

thus, Psammosmilia, or Stelloria, belong to the rarest fossils, and some ivere

previously only imperfectly known.

Looking at the vdiole fauna w^e see the reef-building Astefipje, Sttlixid^, and

Thamnastefid^ exceeding the other families in numbers of species, as well

as in frequency of occurrence of specimens. Coral reefs appear to have lieen of

considerable extent, particularly along the old shores within the Ootatoor group
; in

tbe two other groups they were much more local. But still there are strong indica-

tions tliat these local faunae have been much richer than I have been able to show

from the comparatively scanty materials in our collection.

* Comp. fig. 11 on pi. xxiv of vol. VII of Denkscb, Akad., Wien, Math. Nat. Wissensch. Klasse, 1854.
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Tlie distrilnition of the species in the three divisions of the South Indian cre-

taceous deposits will he apparent by a glance at the accompanying table ;

—

Xo. Xamr. Locality ami groups in India.
, *^'°'cf8cwhcre'''™'

•
1

1

cS

Sub-Order,-M. APOROSA.
!

I CARYOPIlYLLIDrE. 6

I CARTOPirTtLIA— 6

1 ,, Arcof^ns, Stol. 7 T 1-10 E. of Andoor Arrialoor.

2 „ cupiil\forinis, Stol. ... ft
;

I 13-15 Moraviatoor Ootatoor.

3 „ granrdiffrra,?iio\. ... 9 I 16-17 E. Odinm, E. Kanray ... Ditto.
j

4 „ Stol. 10 I 18 Ootatoor ... Ditto.

11 TROcnocYATnus— 10

5 „ Stol. 11 I 10 W. Kurribiem Trichinopoly.
'

III Platycyathits— 11
1

j

6 „ indicui, Stol. 12 . I 20 Odium ... Ootatoor,

II TROCIIOSMILID.E. ...
;

13 1

i

IV Trochosmilia

—

13

7 ,,
brevicula, Stol. ...

1 13 I 21 E. Parally ... Ditto.

8 „ camura, Stol. 14 I 23 Ditto Ditto.

0 „ inflexa, Rcuss 15 11 1-4 Kolofnre, Alnndana- Triohinoooly Turon beds of the

pooram. Gosau, and I ranee.

10 ,,
iuha, Fromentel 16 I 24-28 Parally Ootatoor ... Turon beds ot I ranee.

V LotnOSMILIA

—

16

11
‘

„ similarif^ Stol. 17 II 6 Odium Ditto.

VI Epismilia— 1ft

12 „ eram^epfa, Stol. 18 TI 8-9 Moraviatoor Ditto.

VII PsAMMOSMILIA

—

19

13 „ orienfaJig, Sto\. 19 II 10-n Cooticaud ... Ditto.

III STYLIXID.F. 19

VlII Styi.ina— 20

14 „ iniilfis(ella, Stol. 20 HI 1-2 Moraviatoor Ditto.

15 „ grandis, Stol. 21 HI 3 Kauray ... Ditto.

10 „ parvtila, Stol. 21 IV 6 Ninnyoor ... Arrialoor.

IX PnYI.T.OCfBNIA— 23
1

17 „ wuUisfipfa, Stol. 22 111 4 Ahindanapooram Trichinopoly.

IV ASTUEID/E. 23 i

X XnRCORMTLI.A— 23
'

18 „ gemxnaia, Stol. 23 IV 1-3 Moraviatoor Ootatoor.

XI IIOLOCCKKIA

—

21

19 „ ramom, Stol. 21 IV 4-5 Moraviatoor Ditto.

20 „ indica, Stol. 25
1

1 Xinnyoor ... ' Arrialoor.

XII .tSTROC<ENr.A

—

26 1

21 „ retifera^ Stol. 26 V 2 Oot., E. Kaurav, Mora- Ootatoor.

viat.

22 „ Heusgiana, Stol. 27
1

V !
3-4 Odium, E. Kaurav, Mo- Ditto.

'

raviat.

2.3 ,,
Stol. 28 IV 7

.
Xinnyoor ... Arrialoor.

1

24 „ decaphylla, Mich. ... 28 V 5-6 Ahindanapooram, Xin- Trichinopoly, .\n1iiloor
.
Turon beds in the Cor-
biercs in France, in

xni MYCETOPnYLUA— 29 1 the Oosan, and near
Piestinsr in Austria.

26 „ nobilig, Stol. 29 VI 1 .\hindanapooram Trichinopoly.

26 ? gfeUata, Stol. 30
1

V 7 Parally Ootatoor.

XIV Strlloria

—

30
'

i

27 „ Arcotica, Stol. 31 V 8 E. Parally ... Ditto.
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No. N.vme. o Locality and groups iu India.
Geological position

elsewhere.

to
rt S)

CM Pm Pm

XV Hkliasthba

—

31

2S „ ortiva, Stol. ... 31 VI 2 Odium Ootatoor.

2« „ sp. indet. 33 111 5 S. W. Penangoor Ditto.

30 „ Stol. 33 VI 3 Moraviatoor Ditto Near H. Simongi, from
the Gosau.

XVI Placastbea

—

33

31 „ elegam, Stol. 33 VII 1 Odium Ditto.

XVII ISASTBEA

—

34

32 „ ex^aH«a, Stol. 34 vn 2 Odium Ditto.

33 „ Sica, Stol. 36 VII 3-4 Moraviatoor Ditto Close to I. prqfunda,
from the Gosau.

34 „ cgaihitia, Stol. 35 VII 6-6 Kullay, Parally Ditto.

35 „ norckeUa, Keuss ... 36 VII 7-8 Aluudanapooram Trichinopoly Turon beds of the Gosau
and near Picstlng.

36 „ couf. HOrnesi, Ucuss 37 VII 9 Moraviatoor Ootatoor ... I. Horneti was described
from the Gosau deposits.

XVIII LATI4I.SANDRA

—

37

37 „ obconica, Stol. 38 VIII 1 Parally, Moray. Ditto.

33 II Stol. 38 vin 2-3 Parally ... Ditto.

30 „ (Tfissa, Stol. 39 VIII 4 Odium ... Ditto.

40 „ interruptay Stol. ... 39 Vill 6 E. Parally ... Ditto,

41 „ concentrica, Rcuss ... 40 IX 1 Odium ... Ditto Gosau valley and near
Piesting.

V TUAMNASTREID^E. 41

XIX Thamnastbea— 41

43 „ hieroglyphica, Stol. 41 VIII 6 Kauray, Parally Ootatoor.

43 ,, brevipes, Stol, 43 IX 2-3 Ninnyoor ... Arrialoor.

44 „ crana, Stol. ... 43 IX 4 Odium Ootatoor.

45 „ Stol. 43 IX 6 Parally Ditto.

40 „ Stol. 44 IX & X 6 & 1 Odium Ditto.

XX Diuokphastbba

—

44

17 „ patellaris, Stol. 45 X 2 E. Poodoor... Ditto.

XXI COMOSEBIS— 45

4S ,, Oldhamiuna, Stol. ... 4U X 3 Moraviatoor Ditto.

VI CYCLOSERID.E. 46

XXII Thbcoseris— 46

49 „ agaricina, Stol. 47 XI 1 Odium ... Ootatoor.

XXIII Ctclolitbs— 47

60 „ conoidea, Stol- 48 X 4-5 Valudayup ... ... Arrialoor.

51 ,, fascata, Stol. 48 X 6-9 Veraghoor, Valudayur... Ditto.

53 „ Jilamentosa, Forb, ... 49 X 10-12 Valudayur Ditto.

53 „ orbicuhtH, Stol. 49 XI 2 Veraghoor... Ditto.

Sub-order,—M. PERFORATA. 50

VII MADHEPORIDiE. 60

XXIV Eupsammia

—

60

54 ,, ran’arw, Stol. 61 XI 3-7 N. Odium ... Ootatoor.

53 „ denotata, Stol. ... 62 XI 8-9 N. Odium ... Ditto.

VIII PORITIDjE. 62

XXV COSCIKABJtA— 63

m » conf. mammillata,
KcU£8. 63 XI 10 Olium Ootatoor ... C. mammillata is from

the Gosau deposits.

Sub-order,-M. TABULATA. 63

IX IVlILLEPOlllDAi:. 63

XXVI Heuopoba— 63

57 „ EdicarJsana, Stol. ... 63 XI 11 Kauray Ootatoor.
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It will be seen that out of the fifty-seven species forty-two are only known
from the Ootatoor or lowest division, five from the Trichinopoly or middle, and nine

from the Arrialoor or upper division, while a single species is common to the two

last. The faunas are, therefore, as well defined as could he expected, and they

indicate the soundness of the principles upon which the distinctions of these divi-

sions have been based.

From our former researches we know that the Ootatoor beds are chai’acteriscd

as Cenomanien by Nautilus suh-lcccigatus, Ammonites rostrahis (vcl injlatus). Am.
Itotomagensis, navicularis and IlantelU, Avellana elongata, Inoceramus lahiatus,

Exogyra sub-auriculata (vel columha), Gryphoia vesiculosa, Terehratula depressa,

and capillata, Cidaris vesiculosa, and many other fossils.

The Trichinopoly beds have a good number of characteristic Turonien fossils,

such as Amm. peramplus, and A. Guadeloupcc, Turritella Neptuni, Pholadomya

caudata, Eriphyla lenticularis, Modiola typica, Gryplicea diluviana and carinata,

llhynchonella compti'essu, etc.

The Arrialoor group, which represents the Senonien and Danien of d’Orbigny,

is distinguished by Nautilus danicus, Amm. Oolacoodensis, Scala suh-lurVinata, and

striato-coslata, Bissoina acuminata, Gryphcea vesicularis, pectinata and unyulata,

Exoyyra laciniata, Amusium membranaceum, Badnla tecta, Inoceramus Crispii,

Crania lynaberyensis, Cidaris sceptrifera, and many others of upper cretaceous

type, as arc, for instance, all the Ciliopoda (or Bryozoa), recorded in a former

number of this volume.

"When we look upon the coral fauna of the Ootatoor group, we meet with only

one or two species identical Avith European forms, like Trochosmilia tuba. From.,

and others not satisfactorily determined, which have certain afilnities common with

some species from the Gosau. The reason of this scantity in identification lies in the

fact, that there are comparatively only few corals known from Cenomanien beds in

Europe, and this fact makes, therefore, our Ootatoor coral fauna not only locally

interesting, but geologically important for the study of this formation. The more

striking is it when avc find that out of the flA'e species from the Trichinopoly

beds no less than three, Trochosmilia injlexa, Astroccenia decaphylla, and Isastrea

morchella, occur in the Gosau and partly also in France, and in both localities

the beds are referred to the Turonien. One of the species, Ast. decajAiylla, which

has in Europe a great geographical distribution in space, indicates this by its being

common to tbe Trichinopoly and Arrialoor groups. From the last named group

there arc no other identical species with European forms, but we have actually

not much to go upon in the identification of the species of this group, because

the older publications on this subject are hopelessly insufficient.
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Description op a species of Sponges and one of Eoraminifera from the

CRETACEOUS DEPOSITS OF SoUTH INDIA.

Sub-ldngclom, AMORPHOZOA or PROTOZOA.

Tliis fifth large division of the animal kingdom is represented in the cretaceous

deposits of the Tricliinopoly district of Southern India merely hy two determin-

able species, one Sponge and one Eoraminifer. Roth are fortunately referable to

well known European fossils, Siplionia piriformis, Goldf., a very characteristic

Cenomanien species, and Orhitoides Faujasi, Duj., an equally chai’acteristic Seno-

nien species. The former is found in our Ootatoor or lowest, the latter in the

Arrialoor, or uppermost, division, thus admirably supporting the view which we have

taken of the age of the cretaceous deposits of the Trichinopoly and South Arcot

districts.

Class, SPONGIOZOA.

The study of this class* has, within the last few years, been greatly extended

through the elaborate researches of Dr. J. E. Gray, Bowerbank, Kent, Eimer,

Haeckel, O. Schmidt, and many others. The fossil species have been worked out

by Goldfuss, Broun, Geinitz, W. Dunker, Baron Rosen, etc. One of the

most complete and most recent systems proposed is that of O. Schmidt, who

divides the class into

—

1.

—Uexactixellidje, in which the silicious spiculae are formed after the tri-

axial type.

2.

—Halisarcix^, with the silicious spiculae of uni-axial type.

3.

—LimisiEA!, with a compound skeleton of apparently hrcgularly arranged

spiculae, in part probably calcareous, in part silicious.

4.

— Calcisfoxgije, with a calcareous skeleton.

The only species observed in South India belongs to the

Group, LiTinsiEJE,

being a form of the

SIPHONIA, FarJe., 1811.

It is characterised by a simple or geminal, globular, pyriform or even cylin-

drical body, with a central or sub-central cylindrical cavity at the upper end ; from

this cavity radiate in different directions thin canals, which terminate between small

pores on the outer surface, the same having no epitheca ; the specimens are gene-

rally sessile by a peduncle.

The Siphonm are chiefly known from cretaceous deposits.

* Recently their relation to the Anthozoa and the Cadenterata, generally, have been repeatedlj' pointed out.
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SipnoKiA PIRIFORMIS, Goldf. PI. XII, Figs. 1—2.

1826. Goldfuss, Petrsef. Genn., I, p. 16, pi. vi, fig. 7.

1871. Geinitz, Elbtlialgebirge iu Sai-hsen, part I, Untercr Quacler., p. 38, pi. 9, figs. 1—14.

One of tlic three specimens found in India is almost regularly pear-shaped,

broadest near the upper end, -which is deprcsscdly convex; a few protuberances on the

peduncle indicate that it had been ramilied towards the base, somewhat as in

Michelin’s* figure of a specimen from Rouen. The circumference of the upper

side is roundly ovate, and the width of the cavity is nearly one-fourth of the longer

diameter. The canals on the upper side are, as usually, thin and anastomosing,

disappearing towards the periphery. The openings at the outer surface are ovate,

about one mm. long and from one-half to three quarter mm. broad; the finely

porose interspaces generally being from one to one and a quarter mm., sometimes

more, but transversely rarely exceeding two mm., while, when the surface is some-

what worn off, the openings of the canals become longitudinally confluent, forming

more or less deep furrows.

The internal structure, as seen on a polished section, is quite irregularly inter-

Avoven, rather largely cellular and traversed by the larger canals, issuing from the

axis.

Tavo other Indian specimens are shortly pedunculate, Avith a AAdde, irregu-

larly rounded circumference near the upper convex surface. In one the Avidth

of the central cavity is about one-sixth, in the other only about one-eighth of the

total diameter, Avhich considerably exceeds the height of the specimen.

European specimens A'ary equally in form, as do those three found in India.

Geinitz says, that they change from piriform to globular, pedunculated, or even to

cylindrical shape, and that the base of the peduncle is either single or ramified.

I have compared European specimens Avith our fossil, and their structure agrees

perfectly. If we had to go merely by Goldfuss’ figures, his Si])honia ficus,

from near Goslar, ought to ho united AA'ith the present species, but in comparing

actual specimens from that locality, the inter-canalicular texture appears to he

finer and denser than h\ piriformis. It is, howevei', just possible that this difference

merely consists iu a somewhat different preseiwatioii of the specimens.

Locality .

—

Xorth-cast and north-west of Moraviatoor, in a broAvnish sandy

limestone.

Formation .—Ootatoor group.

The species is, as already noticed, a characteristic fossil of the Cenomanien or

Botomayensis beds in Saxony (lower Quadermarl and lower Placncr), Bohemia, and

almost throughout France. The closely allied (if not identical) English species,

S. Konigii, from the chalk is considered as distinct on account of its A'cry long pedun-

cle, hut this is not shoAvn in MantelEsf original figure.

* Iconograpb, zoopbyt., 1840—47, p. 137, pi. xxxiii, fig. 1.

t Geol. Sussex, p. 179, pi. xvi, figs. 19, 20, 21.
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Class, RIIIZOPODA on FORAMINIFERA.

Like tlie Sponges the Rhyzopods are a mere organic fluid or viscose mass, with-

out any special or permanent organs, hut their little shells, simple or chambered,
compete in regularity,- exactness of proportion, beauty of form and of ornament-
ation with almost anything else we know in the animal kingdom. The names of

Ehrenberg, Schultze, Dujardin, Carpenter, and many others will for ever remain
connected with the study of this class. For the fossil forms no one has greater

merit than A. d’Orhigny and Prof. A. E. von Reuss ; the latter author having in

1861 published* an elaborate Prodromus towards a natural system of the Forami-
nifera, particularly with reference to the fossil forms, of which no other naturalist

has examined a larger number.

Prof. V. Reuss divides the entire class into two large divisions, according to

the shell being porous or not. Of the next importance is considered the calcareous

or silicious structure, etc.

Our species belongs to the group with a porous shell, which is traversed by

a complicated system of canals.

Besides this single determinable species, I have only ohseiwcd a few' very im-

perfect specimens of a Uotalia from the marly limestone of Chokanadapooram and

one small, smooth Laejena from the sandy beds at Yermanoor, both belonging to the

Arrialoor group.

Family —NmniULITIDJE.

Reuss, 1. cit., p, 389.

Genus.—ORBITOIDES, eVOrhigny, 1847.

Shell discoid or lenticular, with sharpened margins, composed of a central

simple layer of spirally or concentrically arranged cells, connected by canals with

each other, and superposed on both sides by several other layers of cells
; outer

surface more or less rough, granular, or tubercular and jiorous.

The species of the genus are found from the cretaceous epoch up to the pre-

sent time.

Orbitoides Faujasi, (DefranceJ. PI. XII, Figs. 3—5.

Reuss in Sitzungsb. Akad., Wien, Math. Nat. Klasse, 1861, vol. xliv, pt. i, p. 309, (cum syn.).

Shell discoid, varying from four to eight mm. in diameter, and one to three

in thickness, sharpened at the periphery, sometimes irregularly bent
; on both sides

equally convex, or nearly flat on one of them', sometimes w'ith a prominent central

* Sitz. Ak., Wien, Math. Nat. Klasse, xliv, pt. i, p. 355. Scarcely a volume of either Sitzungsheriehte or

Denkschriften of the Academy is published without some valuable coutribution to the fossils of this class.

Q ( 193 )



62 CRETACEOUS FORAMINIEERA & ARTIIROZOA

boss. Suri'ace more or less distinetly granular and sub-tubercular, finely porose.

The chambers iu the middle layer are concentrically arranged round a large nuclear

cell ;
they are anastomosting with neighbouring chambers in the same series

as well as with those belonging to the previous and subsequent circles ;
these

chambers are squarish on the section, and their thickness varies from one-fifth to

one-tenth of the total thickness. The cells in the superimposed layers are consi-

derably smaller, depressed ;
on a vertical section their ranges are perpendicular, ox-

very nearly so, to the horizontal centi-al layer, and their number varies from four to

twelve
;
generally they are not equally numerous on the two sides.

Prof. Reus s, who has described the internal structure of this species in great

detail, has not been able to observe the communication of the cells belonging to

the same concentric series. This connection is veiy clearly seen on two sections

made of Indian specimens, and I have also observed it on two other sections of

Maastricht specimens; it is exactly the same as observed by Carpenter in tertiary

species of the genus. (Comp. Quart. Jour. Geol. Soc., Eond., 1850, vol. vi, p. 32, etc.).

Localities.—Ninnyoor, in nUite limestone; Chokanadapooram, in a pinkish

earthy limestone.

Formation .—Arrialoor group.

Orb. Faujasi is one of the most common Eoraminifers in the Senonien beds at

Maastricht ;
it has also been found on the island Rxigen, at Aachen, and various

other places of Germany and Prance (Royan, Lanquais, etc.).

/*
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Note ox the Aiitiiuozoa ano Spondylozoa, represented in the South Indian

CRETACEOUS DEPOSITS.

These two suh-kiugdoms are so very scantily represented in our collection tliat

it is scarcely worth while to enter into any particular details on the subject.

However, in order to complete the account of the fossils which have as yet been

found in these deposits, I shall briefly notice those species which have been

described from Messrs. Kaye and Cunliffe’s collection, adding to these a few

others of w^hich specimens have been procured during the course of the survey.

VERMES.

If we exclude a few doubtful tubes which are to all appearance referable to

the Fholadacea, and others which belong to the Vermetidje, there are four species

of Serpula and one of Ditrupa represented. The specific determination of these

tubes is often very unsatisfactory, and though our materials are comparatively not

very large, they admit of a tolerably good definition of at least three different forms.

1. Serpula piliformis. Sow. PL XII, Fig. 6.

Sowerby, Trans. Geol. Soe., Lond., iv, p. 340, pi. 16, fig. 2,

Reuss, Bdhm. Kreide., pt. i, p. 20.

S. socialis, in part, Goldfuss, PetrsEf. Germ., pi. 69, fig. 12.

The tubes are round, smooth, generally half a millimeter thick, rarely increas-

ing to one mm., growing socially in large masses, composed of variously twisted

bundles of about 16 to 30 tubes in each.

The Indian form exactly agrees with the European one in the form and thick-

ness of tubes and manner of growth
; it can, I think, be fairly considered as

identical with it. It was first well figured by Goldfuss as S. socialis, under which

name he included forms from devonien, Jurassic, and cretaceous beds. Sowerby
proposed to restrict Goldfuss’ name to the Jurassic form, and named the upper

Greensand one from Blackdown S. filiformis. It occurs almost throughout the

upper cretaceous beds (Upper Greensand and Chalk, Cenomanien, Turonien, and

Senonien, Quadersanstein and Plaener) of England, France, Germany and Austria

(Bohemia, Galizia, and the Banat).

Locality.—Arrialoor, in light grey sandstone.

Formation .—Arrialoor group.
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2. Seepula conf. gordialis, Schlotheim. PI. XII, Eigs. 7—8.

Comp. Gold£. PetiuT. Germ,, p. 2-11, pi. 71, fig. I.

Tubes round, smooth, varying in thickness from one to one and a half milli-

meter, growing in short bundles, or in more compact masses variously entangled

between each other, or more solitary, creeping on shells and other substances.

The Indian species does not appear to exhibit any perceptible difference from

the European one above referred to, but I have no specimens for comparison,

and do not wish, therefore, to pronounce their absolute identity, because the mode

of growth somewhat differs from the form tigm-ed by Go Id fuss, although Sclilo-

theim refers to compact masses.

It is probable that Sowerby’s S. plexus from the Chalk also belongs to this

species (Comp. Min. Conch., vi, p. 201, pi. 598, fig. 1) ; it certainly is not identical

\tiih. JiHformis, as suggested by Reuss (Rohm. Kreide, pt. i, p. 20).

Localities.—Arrialoor, in grey sandstone ; south of Mulloor, in whitish or

yellowish sandstone.

formation.—Arrialoor group

.

S. gordialis is an extremely common species in the Upper Plfener and Maas-

tricht beds, all through Germany, Northern Austria, and Erance.

3. Seepula Ootatooeexsis, Stoliczha. PL XII, Eigs. 9—10.

Tubes simple, moderately bent, six to seven mm. thick, round, somewhat

transversely rugosely striated ; the thickness of the solid test is one to one and a

third mm. The one end is occasionally thickened by a circular swelhng. The

tubes resemble those which in the Plmner of Bohemia and Saxony are often

quoted as Serpula amphishcena, Goldf., and some of which no doubt belong to the

Serpulidje, while others are referable to Gasti'ochcena and Teredo. They are of

almost equal thickness throughout.

Locality.—Ootatoor and west of Odium, in earthy limestone ;
the species does

not appear to be rare
;
several specimens are in the collection.

Formation.—Ootatoor group.

4 Seepula ? hamata, Forbes. PL XII, Eig. 11.

Dentalium? hamatum, Forbes, Trans. Geol. Soe., Lond., vii, p. 138, pi. xv, fig. 8.

Of this species, of which no specimen exists in our collection, I have already

observed (in Vol. II of the Pal. Indica, j)- 444,) that the description and figure of the

species are based upon a longitudinally ribbed Serpula. Eorbes’ original is taken

from a fragment imbedded in a calcareous sandstone, which is wholly perforated with

these annelide tubes
; their shells are thiek ;

externally they appear to have four
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longitudinal somewhat distant ril)s on one-iialf of the circuit, five somewhat closer

on tlie other. Tlie external layer of the shell is more compact than the inner, which

breaks off in thin lamellae. On the section the longitudinal ribs arc perfectly clearly

traceable, hut the shell is so thoroughly attached to the rock that it always

leaves only the cast visible as soon as an attempt is made to remove it.

I can only add an approximate figure of the outer side and of the section.

5. Ditrl'pa? LOXGissniA, Forbes. PL XII, Fig. 12.

Traus. Geol. Soc., Loud., vii, p. 157, pi. xix, fig. 13.

‘ D. testa cylindrtea, longisshna, concentrice reyulariter striata, striis minutissimis,

‘ (nucleo Iccvi).'

‘ Length o£ specimen 41 inches, diameter inch.

‘ A very long, regularly curved, cylindrical shell. The surface is marked with

‘ very minute concentric striae. The cast is smooth. The habit is so truly that

‘ of a testaceous tuhicular Annelide, and the regularity of form so similar to the

‘ aspect of a Ditrupa, that, although the mouth is not preserved, I have little hesi-

‘ tation in referring it to that well-marked genus.

‘ It is contained in a mass of rock from Pondicherry, and is associated with

‘ Baculites, and various univalve and bivalve shells.’

Such is Forbes’ account of this species. From the last reference to Baculites,

it appears most probable that the beds referred to belong to the Arrialoor group.

There is no specimen of it in our collection.

CRUSTACEA.

Prof. Forbes gave a figure of the carapace of a crab from Pondicherry out

of Mr. Kaye’s collection. A second specimen Ai^as presented by Mr. Cunliffe to

our Museum, hut it is, like the former, incomplete. A^ery probably it belongs to some

species of a Neocarcinus. I give figures of both on pi. xii, figs. 13 and 11. Our

specimen is either from the Arrialoor beds at Pondicherry, or, judging from the

occurrence of Turritella affiiiis, StoL, with our specimen, it may also he from the

Veraghoor sandstone of the Trichinopoly group.

A second specimen of a Crustacean is from the Ootatoor shales at Ootatoor
; it

is the left hand of an Ilajdojxtria, or some other closely allied genus. A figure of

this fragment is also given on pi. xii, fig. 15.

The only other Crustacean which I saw was a small Cytheriiia from the yellow

Arrialoor sandstones at Yerinauoor, occurring together with Siygmatopyyus elatus,

(Forbes).
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PISCES.

Sir Pliilip J. Egei’ton described in vol. I of tlie Quart. Journ. Gcol. Soe.,

London, (reproduced in Trans. Geol. Soc., vol. vii, p. 89 et seq.), the following

species ;

—

Enchodns serratus, Eg.
; SphcBrodns i'uffnlosus, Eg.

; Corax pristodontus, Agas-

siz; C. Eg.
;
Otodus? marginatus,'E^.-, O. basalis, 'E^.\ O. nanus, Eg.;

0. divergens, Eg.; 0. minutus, Eg.; Oxyrlima triangularis, Eg.; Lanina compla-

Eg. ;
L. sigmoides. Eg.; Odonlapsis constrictus,'Ei".\ O. oxyprion,!^,^.

I sliall very briefly notice these in a somewhat similar order, adding a few more

species. I do not need to repeat the great uncertainty in the determination of these

stray relics, and will, therefore, not attempt to characterize the genera.

1. PTYCiionrs LATissiJius, Ag. PI. XII, Pig. IG.

Agassiz, Poiss. foss., vol. iii, pi. 2oa ami 251), figs. 24-20; idem, Geinitz, Reuss, IMantell,

et auctoimm.
t

•A single tooth in the collection exactly agrees in the general squarish form,

moderate convexity, and in the thickness of the enamel bands with the European

species ;
the sharp edges of these enamel bands arc very minutely crenulated, as is

usually the case in this and most other species of the genus. The exact locality

of the specimen is not recorded, but it was togetlier with a small fish bone of quite

similar preservation, and this leaves but very little doubt that both are from cast

of Olapaudy in the Arrialoor group.

In Europe Et. latissimus is one of the most common species of the middle

and upper cretaceous beds. Upper Greensand and Chalk.

2. SPII.ERODUS RTJGIiLOSUS, Eg. PI. XII, Pig. 17.

Sir Philip Egerton figures (Quart. Journ. Geol. Soc., Lond., 1G7,) a few

SphcBrodus teeth, which, he says, are distinguished from otlier allied ‘forms by the

wu-inkled or shrivelled appearance of the superficies.’ The specimens are from

Pondicherrv.
t/

3. Pycxodus ? sp. PI. XII, Pig, 18.

A single fragment of a jaw from the Ootatoor beds east of Ootatoor is in our

collection. It has a single series of four teeth, the last being very small
; the

penultimate is largest, longer than broad, sloping posteriorly ; the two following are

shorter than broad and squarish, depressedly convex above. The specimen evidently

belongs to some Pycnodonte fish.
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4. CoKAX TRISTODOXTUS, Aff. PI. XII, Fig. 19.

Egci’ton (1. cit., p. 107,) says that a fragment exactly corresponds with speci-

mens from the Maastricht beds.

o. CoRAx ixcisus, U(/. PI. XII, Fig. 20.

Compare Egerton, 1. cit., p. 168.

Neither of the two last species is represented in our collection.

0. Otobus margixatus, Brj. PI. XII, Fig. 21.

Egerton, 1. cit., p. 108.

Egerton says that the tooth which he refers to the above species has a nar-

rower cone than most specimens of O. appendiculatus, and that the inner surface

is more arched than in any other known species. The cutting edge is sharp, and so

distinet as to have the appearance of a border, separated from the remainder of the

shaft by a shallow groove.

7. Otodus basalts, ify. PI. XII, Figs. 22 & 23.

Egerton, 1. cit., p. 168.

Differs from the former and from O. appendiculatus by the great size of the

lateral cusps and the comparatively small size of the middle cone. We have a spe-

cimen of this species from east of Ootatoor in the Ootutoor group.

8. Otodus conf. semiplicatus, Milnst. PL XII, Fig. 24.

Agassiz, Poiss. foss., vol. iii, p. 272, pi. xx.xvi, figs. 32, ?33; lleus.s, Bohm. Kreidef.,

pt. 1, p. 5.

A single speeimen of a tooth from the sandstone hods north of Kannanore, in

the Arriuloor group, is very closely allied to the above-named species, exceiit in

having a more slender cone, hut as the form of this varies in different places of the

same jaw, that point does not invalidate the probable identity of our fossil Avith the

European one. The width of the base considerably exceeds the height of the

middle cone, and is on both sides along the margin longitudinally i)licated. The

edges are undulately serrated as soon as they descend from the cone, and the lateral

cusps are of moderate size and rather distant. All these characters perfectly agree

with the European fossil, which occurs in the Plainer of Saxony and of Bohemia.

( )
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9. Otodus nanus, Er/. PI. XII, Pigs. 25—28.

Eyerton, 1. cit., p. ICO.

Ill addition to Egcrton’s figiu’e, I give representations of two specimens from
Ootatoor and of one from Odium. All these three differ from the typical form by a

larger size, but all agree in general form, proportion of width and thickness, etc.

The specimen from Odium is nearly straight, and on one side show^s the origin

of a small lateral cusp.

10. Otodus minutus, Eq. PI. XII, Pigs. 29—30.

Eijerton, 1. oit., p. ICO.

This is very closely allied to the last, hut somcwdiat more slender and with

proportionately larger cusps. It occurs both at Eondicherry and in the sandstones

east of Ootatoor in the Ootatoor beds. The larger teeth are very like those of

Lamna complanata

,

but arc convex on both sides.

11. Otodus divjeugens. Eg. PI. XII, Eig. 31.

E”'crtoii, 1. cit., p. ICO.

The jteculiarity of this species is said to rest in the great development of the

lateral cusps and in their position close to the cone. The specimen from Mr. Kaye’s
collection is as yet unique.

12. OXVRIIINA TRIANGULARIS, Eg. PI. XII, Figs. 32—33.

Egertoii, 1. cit., p. ICO.

The cones do not appear to differ in the least from those of Otodus nanus,

but are said to have no lateral cusps, and are, therefore, referred to Oxyrhina.

13. OxYRUiNA (Merlstodon), sp. PI. XII, Fig. 31.

Our coUcctiou contains a single tooth from Olapaudy in the Arrialoor group ;

it does not appear to have any trace of lateral cusps. The inner surface is somewhat

more convex than the outer one, and both are longitudinally plicated, the ribs

being very much thinner than the interspaces separating them, and they disappear

towards the end of the cone. The edges are rather sharp and slightly crenulated.

The whole tooth is very much of the type of the English Oxyrhina pai'adoxa, Ag.

14. Odontapsis constrictus. Eg. PI. XII, Figs. 35—37.

Egcrtoii, 1. cit., p. 171.

This species is common both at Pondicherry and east of Ootatoor in the Oota-

toor group. In one specimen from the latter locality, I have been able to trace on

one side a very small lateral cusp
;

it is situated very much posteriorly and low dowm.

As regards the shape of the cone itself, the Indian specimens are perfeetly

identical with some of those described by lleuss as Oxyrhina angustidens from

Bohemia (Comp, lleuss, Boehm. Krcidef., pt. i, p. G, pi. iii, figs. 7—9). Both of

them show the small depression at the centre of the outer basal margin of the cone.
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15. Lamxa complaxata, E(j. PI. XII, Eig. 38.

(39

16. Lamna sigmoibes, Eg. PL XII, Eig. 39.

The peculiarities of these species may he seen from the accompanying figures.

As no specimens exist in our collection, I have nothing to add to Egerton’s notice.

17. Odoxtapsis oxypuiox, Eg. PI. XII, Eig. 40.

This is distinguished from O. rliapliiodon hy the large lateral cusps heing more

elongated and sharper at the points.

18. Exenonrs seriiatus, Eg. PI. XII, Eig. 41.

Egerton, 1. eit., p. 16G.

Egerton, when examining three specimens of an Enchodiis from Mr. Kaye’s

collection, says that they differ from those of E. halocgon, Ag., hy the surface of

the enamel heing more smooth and even, in consequence of tlie fineness of the

longitudinal striie, which in ludocyon are coarser and strongly marked. The trans-

verse hands arc said to he broader and the form of the teeth less attenuated. The

chief diilercnce rests in the finely serrated cutting edge, which in ludocyon is said

to he smooth and entire. No figure is given of any of the specimens, all three

heing said to he imperfect.

Our collection possesses a single tooth from the neighhourhood of Karopandy

in the Arrialoor group. It undoubtedly very closely resembles that of E. ludocyon,

particularly the figures given hy Geinitz in Charact. etc., pt. iii, p. 63, pi. xvii,

figs. 13-14, hut the longitudinal striation is finer, disappearing towards tlie pointed

end and also towards the lateral margins. The enamel is, however, in our specimen

unfortunately so much weathered off that no serration can be traced at the edges.

The tooth is nearly an inch long.

SAURIA.

In his report on the geology of the Trichinopoly District (Mem. Geol. Surv.,

India, vol. iv, p. 139), Mr. H. E. Elanford mentions the occurrence of a Megalo-

saurus tooth together with some hones in the Arrialoor beds at Gulhnoad. I have

seen some fragments of these bones; they are, as 3Ir. Elanford remarks, so very

fragile and imperfect that no reliable determination can he made, and unfortunately

the solitary fragment of the tooth is not at present accessible, so that I am uuahle

to add anything to the information given hy Mr. Elanford.

s (
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PLATE I.

Figs. 1—10. Caryophyllia Arcotensis, Stol., p. 7 ;
1 to 6 and 10^ side views of different

specimens
;

6a, \dew of the calyx, twice the natural size
; 7 and 8, longitudinal

sections
;
9a, small sj^ecimen with the calyx weathered out, tudee the natiu-al

size; 10a, view of a section, twice the natural size; the black lines mark

the septa ; E, of Andoor, Arrialoor group.

Figs. 11—12. Turbinolia Arcotensis, Forbes, p. 8 ;
copies of Forbes’ original figures.

Figs. 13—15. Caryopiiy'LLIA cuPEEiFORMis, p. 8 ; 13, side view; 13a, section, twice the

natural size; 14, ll^a, side and top views, twice the natural size; 15 and

1 5a, same \-iews of another specimen, natimal size; in 13a and 15a the black

lines mark the septa and pali
;
Moravialoor, Ooiatoor group.

Figs. 16—17. Caryophyleia GR.^.xrLiFERA, Stol., p. 9; 16, natural size; 16a and 16^, enlarged

twice the natural size; in 16^ the black lines mark the septa; 17 and 17a, two

Ynews of a cast specimen ;
Odium and Kauray, Ooiatoor group.

Fig. ... 18. Caryophyleia gracilis, Stol., p. 10; 18 and 18a, two views in natural size; 18^

and 18c, tmcc the natural size; Ootat>or, Ooiatoor group.

Fig. ... 19. TROCHOCYATiirs AFFiNis, Stol., p. 11 ;
19 and 19a, two idews in natural size; 19c

and 19(7, same views twice the natural size; 195, a section; 11 est of Kurrihiem,

Trichinogwly group.

Fig. ... 20. Platycy'athl's ixdicl's, Stol., p. 12 ; 20, 20a, 205, 20c, side-, lower, sectional,

and top idews in natural size
; 20(7, a portion of the calyx enlarged; Odium,

Ooiatoor group.

Fig. ... 21. Trociiosiiieia brevicula, Stol., p. 13; 21, side Ydew
; 21(1, a section from very

close to the calyx; the black lines indicate the septa ; 215, a small portion of

the outer surface enlarged ;
Parally, Ooiatoor group.

Fig. ... 22. Trockosmilia c.YiiURA, 57o7., p. 14; same views as of the last species ;
Parally,

Ooiatoor group.

Fig. ... 23. Trocuosiiieia ? CAJiURA, p. 14 ;
side, upper, lower and sectional views ;

the septa

are marked with black lines ;
Moraviatoor,

Ootatmr group.

Figs. 24—28. Trociiosmilia TUBA, Fromeutel, p. 16; specimens of different shajie and size, all

from Parally, Ooiatoor group.
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PLATE II.

Figs. 1—4. Trochosjiilt.v inflexa, Beuss, p. 15 ; 1, la, \h, two side views and a section of a

large corallum, Koloture
;
^ and 3, polished sections; 4, a worn speeimenj

side view
;
Aluadampooram, Trkhmopoly group.

Fig. ... 5. Trochosmilia ? side and sectional views near the calyx
;
Moraviatoor, Ootatoor

group.

Fig. ... 6. Lopliosmilia similaris, Stol.j p. 17; same views as of the last species
;
Odium,

Ootatoor group.

Fig. ... 7. Placosniilia ? p. 7 ;
section in natural size, and a portion of the outer surface en-

larged
;
Parallg, Ootatoor group.

Figs. 8—9. EpisiiiLLv CBASSiSEPTA, Stol., p. 18 ;
side and sectional views of two different

specimens ;
Moraoiatoor, Ootatoor group.

Figs. 10—11. PsAiniosiiiLiA ORiENTALis, Stol., p. 19 ; 10(3!, vciy shoi’t corallum, only round the

calj'x weathered out of a limestone rock; 11, side view of a more elongated

specimen ;
Cooticaud, Ootatoor group.
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PLxVTE III.

1—2. Stylina. MULTiSTELL-i, Siol., p. 20; 1* upper view of a large convex eorallum

;

la, a few calyces in twice the natural size; 2, portion of a flat eorallum,

with the surface much weathered offi^ 2a, a polished section
;
Moraviatoor

,

Ooiaioor group.

;3. Stylin.v graxdls, Stol,, p. 21; 3, a portion of a eorallum, and 3a a few calyces

of the original surface ;
3i, a polished section

;
all figures in natural size

;

Kauraij, Ootatoor group.

4. PiiYLLOCffiXiA JIULTISEPTA, Stol., p. 22 ; 4, a portion of a eorallum, natural size

;

4a, a few calyces enlarged, the ixniform shaded portion is a polished surface ;

Alundanapioorami, Trichimpoly group.

5. Helia.strea? p. 32; upper and side views of a portion of a eorallum, mostly

silicified
;
Penangoor, Ootatoor group.

m
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1—3. Thecosmilia GEjriNATAj Slol., p. 23 ] 1, \a, \ippov and side views of a large

specimen, with only a small portion of a second individuum preserved
; 2, a

young bi-geminate corallum
; 2a, side view of the same ; 3, upper view of another

corallum composed of three individuums
;
Moravlatoor, Ootatoor group.

4—5. Holoccexia KAMOSA, 24; 4, side view of a corallum, natural size; 4«,

small portion of the original surface enlarged
; 45, the same of a polished sur-

face ; 5, sectional view of a broken branch of a large corallum
;
Moravlatoor,

Ootatoor group.

.. 6. Stylina PAiivuLA, Stol., p. 21 ;
G, 6a, 65, top-, side- and lower views of an

agariciform corallum
; 6c, a portion of original surface, and Qd, that of a

polished surface enlarged; Nimgoor, Arrialoor group.

7. Astroc(enia PUiiiLA, Stol., p. 28; 7, la, side- and top- views of a small

corallum, natural size; 75, a portion of the original surface enlarged ; Nin-

iiyoor, Arrialoor group.
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PLATE V.

Fig. .. 1. Holoccenia ixdica, StoL, p. 25; 1, nirper view of the eorallum; la, a portion

of the original surface; 1^, a similar one of the polished surfacCj enlarged

;

Ninnyoor, Arrialoor grovji.

Fig. ... '1. Asteocojsia iiETii'ERA, SloL, p. 26 ; 2, 2a, lb, similar views as of the last species

;

Moraviatoor, Ootaioor yronj).

Figs. :3—4. Astroccexia Revsslaxa, SioL, ]>. 27 ; 3, upper view of a eorallum with rather

small calyces
; 4, another specimen with slightly larger calyces

;
'6b is a polished

surface ; 4a., an original surface, enlarged
;
Kanray, Ootaioor grouj).

Figs. 5— 0. AsTROCfflXiA DECAPHYLLA, MicL, p. 28 ; 5, u])per view of a eorallum from

Ninnyoor

;

5a, a portion of the surface enlarged; 6 and 6a, similar views

of a small specimen from Aluiulanapooram ; the first is from the Arrialoor,

the second from the Trichlnopoly grouj).

Fig. ... 7. ? Mycetophyleia stellata, Stol., p. 30 ; 7, 7a, top- and side- views of the

eorallum, and lb, a small portion of the original surface enlarged ;
E. of

Parally, Ootatoor group.

Fig. ... 8. Stelloria Arcotica, Stol., p. 31; 8, upper, and 8a, lower views of a fragmen-

tai-y eorallum ;
small portion of the upper surface enlarged ;

Rurally,

Ovtatoor yroup.
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PLATE VI.

Fig. ... 1. AIycetophyllia nobilis, ji. 29 ;
1 and la, upper view, and portion of the

side view of a large corallum
; N. of Alunda7iapooram, Trichinopoly group.

Fig. ... 2. Heliastkea oktiva, Slol., p. 31; 2, upper view of a corallum; near the right

end the original surface is preserved, about the middle the surface is wea-

thered off, and at the left end it is polished
; 2i, enlarged original surface

; 2e,

weathered surface
;

2r/, polished surface ; 2c, side view of a portion of the

corallum
;

Odium, Ootaioor group.

Fig-. ... 3. Heliastrea rotunda^ p. 32^ 3, upper view of the eoralluni^ natural sizej

3tf, original, 3<^, polished surface
;
Moraviatoor, Ootaioor group.
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PLATE VII.

1. Pl.\.caste,ea eleg.ans, Sto/., p. 33; a portion of the original corallum in natural

size, and a few calyces enlarged
;
Odium, Ootatoor group.

'2. IsASTREA expansa, SfoL, p. 34 ;
similar figures as of the last species; Odium,

Ootatoor group.

—d. IsASTREA SiVA, Slol., p. 35 ;
3 and 4, upper views of two different specimens in

natural size
; 3«, a small portion of the surface enlarged

; N. E. of Moravia-

ioor, Ootatoor group.

5—0. IsASTREA CYATHiNA, StoL, p. 35 ; 5, 5^, side and upper views in natural size

;

5 b, upjier vuew, enlarged twice the natural size
;
Parallg

; 6 and 6a, side and

upper views in natural size of a specimen from Kullay ; Ootatoor group.

7—S. Is.A.STREA iMORCHELL.A, Reuss, p. 36 ; 7, la, side and upper views of a large, pedi-

cellate specimen
; 8, 8a and Sb, upper, side and lower views of a very much

depressed, almost discoid specimen
;
E. of Alundanapooram, Tricldnopoly

group.

0. IsASTREA [couf.) IIoRNESi, Reuss, p. 37 ;
side and upper views of a specimen with

jxilished upper surface
; Moraciatoor, Ootatoor group.
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PLATE VIII.

Latim^iandka obconica, StoL, p. 38 ; upper, side and lower ^^ews in natural size

;

Ic, a small portion of the upper surface enlarged; E. of Earally, Ooiatoor group.

Latim^andra gyrina, Stol., p. 38 ; 2, %a, \ippcr and lower views of a corallum

in natural size
; 3, a portion of another corallum, enlarged twice the natural

size
; E. of Parally, Ooiatoor group.

Latimacandra crassa, Slol., p. 39; a portion of a corallum in natural size;

Odium, Ootatoor group.

Thamnastrea hieroglyphica, Stol., p. 41 ;
a portion of a corallum in natural size,

and a few calyces enlarged
;
Kauray, Ootatoor group.

Latimaiandra interrupta, Stol., p. 39 ; 6, a portion of the corallum in natuarl size
;

6rt, a small portion of the surface enlarged
;
Parally, Ootatoor group.
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PLATE IX.

1. LathisANDRA [ ? M^iANDRASTREA] CONCENTRICA, Reuss, p. 40 ; 1, upper view of a

eorallum
;

la, a small portion of the original surface
;
li, a similar one of the

polished surface, enlarged
;
Odium, Ootatoor grouji.

—
‘i. Tiiamnastrea brevipes, Sri, p. 42 ; 2, 2a, 26, upper, side and lower views,

natural size ; 2c, a small portion of the upper surface enlarged
;
3 and 3a, side

and upper views of another smaller eorallum ; Ninngoor, Arrialoor group.

4. Tiiamnastrea crassa, Stol., p. 43 ; 4, a small ixirtion of the original surface
;

4a,

an enlarged portion of the same eorallum
;
Odium, Ootatoor group.

5. Tiiamnastrea pullata. Slot., p. 43 ; the eorallum in natural size, and a small por-

tion of the surface enlarged ; Farallg, Ootatoor group.

6. Tiiamnastrea induta, Stol., p. 44
;
polished view of the upper surface of a shortly

pedicellated eorallum
;
Odium, Ootatoor group.
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PLATE X.

1. Thajinastuea. induta, Stol., p. 44; 1 and 1 a, upper and side views of a eorallum

in natural size; \b, a small portion of the polished surface enlarged; Odium,

Ootatoor group.

•Z. DuroRPHASTREA PATEELARis, StoL, p. 45 ;
similar views as of the last s]iecies

;

E. of Foodoor, Oolatoor group.

3. CojiosERis Oediiamiana, 8tol., p. 46; 3 and 3a, upper and lower views of the

entire eorallum in natural size
; 34, original surface, and 3c, polished surface,

enlarged ; A”. JE. of Moravialmr, Ooiatoor group.

— 5. Cyclolites conoidea, 8iol., p. 48 ;
three views of a smaller and of a lar^^er

specimen in natural size ;
Valudayur, Arrialoor group.

•—9. Cyclolites faicata, 8iol., p. 48 ; 6, 6a, 64, three views of an almost perfect

specimen
; 7, upper view with a more weathered surface ; 8a, section ; 9, lower

view of a smaller specimen ; Veraghoor, Arrialoor group.

-12. Cyclolites fil.\.mentosa, (Forbes), p. 49; 10, 10a, 104, three views of a perfect

specimen; 10c, a small portion of the surface enlarged
; 11, horizontal section

below the middle of the eorallum; 12, a weathered vertical section, showing the

thickness of the basal theca; Valudayur, Arrialoor group.
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PLATE XL
Pig'. ... 1. Thecoseuis .'\.g.\ricina, SfoL, p. 47 ; upiier and lower views of a corallum

; Odium,

Ootaloor group.

Fig. ... -z. CvcLOUTES ORBicULUS, Stol.,'\g. 49; Z, Za,Zh, three views in natural size;

uj)per view enlarged
;

Veraghoor, Arrialoor group.

Figs. 3—7. Eupsammi.a varians, Slot., p. 51; specimens of various sizes and shapes; and

la are polished sections; Odium, Oototoor group.

Figs. S—9. Fl'PSammia denotat.a, StoL, p. 5^; 8, 8«, side view and polished section; 9, 9u,

vertical and horizontal section of another corallum
;
Odium, Ootaloor group.

Fig. ... 10. CosciN'AREA conf. JiAM.MiLLAT.A, Jieuss, p. 53 ; a small portion of the surface,

enlarged seven diameters
; Odium, Ootaloor group.

Fig. ... 11. Heliopora Edwardsaxa, StoL, p. 53; 11, side view of the corallum in natural

size; lla, a piece of polished, and \ \b, a similar one of the original, surface;

E. of Kauruy, Ootaloor group.
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PLATE XII.

Figs. 1

—

'Z.

Figs. 3— 5.

Fig. ... 6.

Fig'S.
' 7—8,

Figs. 9—10,

Fig. ... 11

Fig. ... 12.

Figs. 13—14.

Fig. ... 15.

Fig. ... 16.

Fig. ... 17.

Fig. ... 18.

Fig. ... 19.

Fig. ... 20.

Fig. .. 21.

Figs. 22—23.

Fig. ... 24.

Figs. 25—28.

Fig'S. 29—30

Fig. ... 31.

Figs. 32—33.

Fig. ... 34,

Figs. 35—37.

Fig. ... 38.

Fig. ... 39.

Fig. ... 40.

Fig. .. 41,

SiPiiONiA PIRIFORMIS, Gold/., p. GO; 1, 1«, side and upper views of a nearly

complete specimen
; 2, vertical section of a broader and shorter specimen

;

Moraviaioor, Ooiatoor group.

Orbitoides Faujasi, Defr., p. 61 ; 3, 3«, 3i, 3c, two views of a complete speci-

men in natural size and enlarged
; 4, a section of another specimen

; 5,

horizontal section; Ninni/oor, Arrtaloor group.

Serpola filiformis. Sow., p. 63 ;
a portion of a calcareous sandstone showing

the tubes in their original position ; Arrialoor, Arrialoor group.

Serffla eo;?/’. cordialis, Schloih., j). 64; two different specimens; 7 is from

Arrialoor, 8 from Mulloor, Arrialoor group.

Serpula Ootacoodensis, Stol., p. 61; 9 is from Ootaioor, 10 from Odiutu,

Ooiatoor group.

Serpula ? iiamata, Forbe.^, p. 64 ;
copy after Forbes

;
the dotted line indicates the

probable correct outline, and 115 a section of the tube with the shell surface

preserved
;
? ? Ooiatoor group.

Ditrupa ? LOMGissiMA, Forbos, p. 65 ;
cojiy after Forbes ; Fondicliernj

,
? Arrialoor

group.

Neocarcinus ? p. 68 ; 13, fragmentary carapace,? Veragkoor,1 Trichmopoly group ;

14, copy after Forbes.

Haploparia ? a small imperfect portion of a hand
;

Ootaioor, Ootaioor group.

Ptyciiodus lati.ssimus, Ag., p. 66; Olapaudy, Arrialoor group.

Spiiacrodus rugulosus, Fg., p. 66.

Pycnodus ? p. 66 ;
side and upper views of a jaw-fragment

; Ootaioor, Ootaioor

group.

CORAX PRISTODONTUS, Fg., p. 67.

CoRAX INCISES, Fg., p. 67.

Otodus marginatus, Fg., p. 67.

Otodus basalis, Fg., p. 67.

Otodus conf. SEMIPLICATUS, MUiist

;

p. 67 ;
Kunnanore, Arrialoor group.

Otodus nanus, Fg., p. 68; 26 is from Odium, Z1 and 28 from Ooiatoor, Ooiatoor

group.

Otodus minutus, Fg., p. 68; 30 is from the Ooiatoor group.

Otodus divergens, Fg., p. 68.

0x'’RHINA TRIANGULARIS, Fg., p. 68.

OxYRiiiNA (meristodon) ,
ftp., p. 68; Olapaudy, Arrialoor group.

Odontapsis constrictus, Fg., p. 68; 35 is from Pondicherry

;

36 and 37 from

Ooiatoor, Ootaioor group.

Lamna complanata, Fg., p. 69.

LAilNA SIGMOIDES, Fg., p. 69.

Odontapsis oxyprion, Fg., p. 69.

Enciiodus serratus, Fg., p. 69.
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