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THE FAUNA OF THE KELLAWAYS OF MAZIr DRIK.





PREFACE.

THE following memoir opens a new series of the Palaeontologia Indica, Series

XVI, comprising a description of the fossils found in Baluchistd,n. It is con-

templated to publish an account of the rich collections of fossils in a series of

monographs, each of which contains the description of the fossils, collected at a

certain locality, in certain beds. By adopting this plan it will not only be possible

to give further additions, if more and better preserved specimens are discovered at

another locality in beds of the same age, without breaking the continuity of the

publication, but as each monograph forms a whole in itself, the former drawback

of years lapsing before the completion of a monograph will be avoided.

The first part of Series XVI comprises the Jurassic Tauna of Baluchistdn, and

the present monograph deals with the fauna of the Kellaways from Mazdr Drik.

The second part of Series XVI will contain the Cretaceous Fauna of

Baluchistdn and the first monograph which will appear shortly, and will contain

the description of the uppermost cretaceous fauna.





INTRODUCTION.

The oldest formation seen in the sections of the Mari hills of Baluchistdn is re-

presented, according to Messrs. Griesbach and Oldham, by a massive limestone

which is generally devoid of fossils, or at most contains some ill-preserved fossils

here and there ; commonest are Brachiopods belonging to the genera Rhynchonella

and Terehratvila.

It is clear that these two genera would not have been sufficient to determine

the age of the " massive limestone " with certainty, but fortunately Lala Kishen Sing

of the Geological Survey discovered a rich fauna of ammonites in these deposits

near Mazdr Drik. It is, however, to be regretted that almost every specimen has

suffered more or less from deformation by pressure, and that the finer structure

of the sutural line has been completely destroyed in every case. Under these cir-

cumstances the specific determination would have been exceedingly difficult

had I not been able to compare this collection with the type specimens from

the Jurassic beds of Kutch, which have been so diligently worked out by Pro-

fessor Waagen. The only fault which I have to find with this fine publication

consists in the fact, that the figures of the specimens described do not always

represent the original in its actual state, but that they are in many cases consider-

ably, and not always happily, restored. The determination from the figures only,

as given in Professor Waagen's publication, is therefore extremely difficult, and it

may be noticed that my figures differ considerably from those of the species of the

same name as shown by Professor Waagen. I have, however, conviitced myself

by actual comparison with the Kutch originals that the specimens here described

under specific determinations attributed by Profess.or Waagen to forms from Kutch,

are really identical with these species, notwithstanding the apparent difference of

the figures. In two cases, however, I felt under an obligation to reproduce two

of Professor Waagen's originals, in order to prove to the reader the identity of the

Baluchistdn forms with those from Kutch, as the published figure of the Kutch

species differs considerably from the type specimen. The Jurassic limestone of

Mazar Drik has up to the present yielded 22 species, of which 17 have been deter-

mined specifically, while of 5 only the genus could be determined. Out of the 17

species specifically determined, 16 could be identified with species already described,

while one form, Perisphmctes baluchistanensis, could be recognized as new.

The 22 species mentioned represent the following classes :

—

Braehiopoia 2 species (two epecifiially deteruiined).

Pelecfffioda, 3 „ (none „ ,, ).

Gastropoda 1 „ (none „ „ ).

Cephalopoda 16 „ (15 „ „ ).



2 INTRODUCTION.

It wiU be seen that the Cephalopoda far exceed the other classes in number of

species, and amongst them the Ammonoidea are represented by a much larger num-

ber of species (12) than the Nautiloidea (3).

The following is the list of the Cephalopoda here described :—

1.
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The older Putchum group has only yielded Macrocephalites macrocephalus, but

inasmuch as this species has its chief development in the Oharee-group of Kutch
I do not think this affects the case, and we may assume that the Folyphemu8'\\m.Q-

stone of Mazdr Drik really represents the Oharee-group of Kutch, and it only

remains to determine which subdivision of the Oharee-group the Polyphemus-

limestone is likely to represent.

Professor Waagen has divided the Oharee-group into four sub-divisions which

in descending order are as follows :

—

4. Dhosa Oolite.

8. Athleta-beds.

2. Anc^ps-beds,

1. Macrocephalus-beds.

From the above list it will be seen that seven species, viz.,—
Nautilus giganieus

Macrocephalites maerocephalus

,,
subcompresstis

Peritphinetes balinensia

,, recuperoi

„ grantanum

characterize the Maerocephalus-beds in Kutch, three species, viz.,—

Nautilus wandaensis

Macrocephalites fransiens

i>
poli/phewius

occur in the upper subdivision, the Dhosa Oolite of Kutch, while the intermediate

Anceps and Athleta beds are represented each by one species, viz.,—
Macrocephalites opis

in the Anceps beds and

Peritphinetes aherrans

in the Athleta beds.

Although the distribution of the species as shown above gives no absolute proof,

the greater majority of the species are represented by those forms which are

characteristic of the Macrocephalus beds in Kutch. Until this is disproved, we
must consider the Polyphemus-limestone to be the representative of the Macroce-

phalus beds in Kutch and to be homotaxial with the lower Kellaways beds of Europe,

The evidence afforded by the two species of Brachiopods together with

Sphceroceras bullatum, d^Orb., which seem to indicate a somewhat lower horizon,

viz., Inferior or Great Oolite, is not at present sufficiently strong to affect the above

view.

Future examinations will, I trust, decide whether the Polyphemus-Mva^iojiQ

of Kutch is capable of being subdivided into divisions similar .tq those of the

Charee-group of Kutch.
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THE FAUNA OF THE KELLAWAYS OF MAZAR DRffi

IN BALUCHISTAN.

I—MOLLTISCOIDEA.

Class: BRACHIOPODA, Cijviei?.

Sub-class: ARTHRa^OMATA, Owen.

Order: TELOTBEMATA, Beecber.

Sub-order: ANCYLOBRACHIA, Gray.

Family : TEEEBRATUMDjS, Gray.

Sub-family :
TEREBRATULIN^E, DalU

Genus: TEREBRATULA, Llbwyd.

Tbbbbratula ventkicosa Zietbn. Plate I, fig. 1-16, •2-2a, 3-35.

(Synonyms: PaWontologie fran?aise, Terrain jurassiqnes, BraohiopodeB, p. 260, pi. 73, fig. 2, pi. 74, 76.)

Dimensions.

length
^^"'°-

Breadth ^^ "

Thickness ^^ "

The oval shell is considerably longer than broad, its greatest breadth being

towards the middle of the length. Both valves are somewhat inflated near the

cardinal margin, and depressed towards the frontal region. Beak thick, rounded

and truncated with a large foramen, deltidium small, almost hidden by the pro-

minence of the beak, lateral ridges indistinct. Marginal line slightly curved and

raised in front,

Surface smooth, showing only irregular striae of growth, but occasionally

numerous longitudinal striae are visible, due to shell structure.

Looq,lity and stratiQraphical position.—M&zikX Drik and Sembar Pass, Poly

P^ewMS-limegtone.

.Ee?Mffr^».-^This speqies is v^ry common at both localities, but it seems that

it never attains a particularly large size. Apparently the mesial fold of the ventral

valve varies but little, and generally remains rather flat.

The specimens from Baluchistan agree in their shape so well with Deslong-

champs' fig. 3, or with Davidson's Terebratula buekmani, var. buckmaniana, that I

have not the slightest doubt that they must be referred to either one or other of

these species, unless M. Deslongchamps' view that both forms are identical is ac-

cepted. I fail to discover any difference between these two species, and therefore

fully agree with M. Deslongchamps, who considers Terebratula buokmani, Dav., to

be identical with Terebratula ventricosa, Ziet.
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SuVorder : ROSTRACEA, Schuohert.

I'atnily: MTNCEONilLLlDm, Gray.

Genus: EHYNOHONELLA, Fischer de Wald.

RjkTNCHONELLA PLicATELLA, Sow. sp. Plate I, fig. 4—46, 5-56.

(Synonytos s Davidson, Monograph of the British Fossil Biaohiopoda, Part III, Oolitic and Liaaic Brachiopoda, p. 86.)

Dimensions.

Length .............35 mm.

Breadth 33 „

Thickness 24 >,

The Bub-globose shell is of sub-trigonal shape, being slightly higher thM wide.

The ventral valve is moderately, the dorsal valvie highly, inflated ; front semi-cireular

;

the beak is short but adnte and father depressed, forainen small, beak ridges- sharply

marked, falsfe area shalloiSr. The mesial fold stnd the sinus are very indistinctly

shown and almost levd with the Istteral parts of the valves; Stirface covered with a

variable number of very regulaa? rounded ribs.

Locality and strdUgraphical position.—Mazdr Drik and Sembar Pass, Pdlyphe-

wws-Jimestone.

BemarJca.—The specimens from Baluchistdn agree so well in character with the

abovenamed species that I have no doubt as to their identity ; they show particular-

ly well the highly convex ventral valve, and a comparatively, flat depressed dorsal

valve. Like the European type, Ehymtonella pUeatella from Baluchistdn varies very

little in its general shape, except that in some specimens the sinus is perhaps some-

what deeper than in others.

II.-]!I[0LLTISCA,

1. Class: PELlCYPODA, Goldfuss.

1. Order: ANISOMTABIA.

Sub-order: PECTlNACEA.

Family: LIMID^.

Genus: LIMA^ Brug,

Lima [Plagiostoma ?] sp. Plate I, fig, 6.

This genus is probably represented by an obliquely trigonal, rather flat shell of

moderate size. The surface is covered with numerous strong, rounded, radiating

ribs which seem to be somewhat narrower than the interstices which separate them

;

excepting, some fine concentric striae of growth, which are seen here and there, the

ribs are probably^ smooth. Only the anterior ear iia visible ; it is, however, very small

and i'ndistinctlf detached.
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Locality and stra tigraphical position.—Maz^r Drik, Polyphemus-limeBtone.

Remarks.—Although fairly common, none of the specimens are well enough

preserved to permit of a specific determination. To judge from its general feature,

this species seems to be closely related to Flagiostoma semi-circulare, Goldf., from

which, however, it is apparently distinguished by much coarser ribs.

Sub-order: MYTILACEA.

Family: AVICVLIDM

Genus : GERVILLIA, Defr.

Gervillia sp.

A few fragments of an elongated shell probably belong to this genus. But

they are too badly preserved to allow of further determination. The left valve is

transversely elongated and slightly inflated, the right valve is flat and somewhat

concave towards the dorsal margin. If any conclusion can be drawn from such frag-

ments it may be said that in general shape this species seems to be related to Gervil-

lia aviculoides,Bow.

Locality and stratigraphical position.—Mazd^r Drik, Polyphemm-\iva.estoTXQ.

2. Order: I>ESMODONTA.

Family: PHOLABOMTIBM, Desh.

Genus: PHOLADOMYA, Sow.

Pholadomya sp. Plate I, fig. 7.

This genus is represented by a very much deformed specimen of apparently

rectangular shape. Anterior portion very short, posterior side elongated. Beaks

low, depressed, very near the anterior margin. Surface covered with 13 radiating

fine ribs, which are apparently closer together on the anterior than on the posterior

side.

Locality and stratigraphical position.—MdiZir Drik, PoZyjjAemtts-limestone.

2. Class: GASTROPODA.

Order: FBOSOBBANGEIATA, Cuv.

Sub-order : ASPIDOBRANCHIATA.

Family : PLEUROTOMARIID^.

Pleurotomabia sp.

The only representative of the gastropods which has been found, is the cast of
a tolerably large trochiform shell, which probably belongs to this'genus. It consists
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of more than five low, flat whorls, which increase very slowly in height and are
separated by a deep suture. The base is flat, the umbilicus narrow.

Locality and stratigrapUcal position.—Mazdr Drik, Polyphemm-\\mB&ioue,

Remarks.—In the absence of any distinguishing features I refrain from any
references to species hitherto known.

3. Class: CEPHALOPODA,

1. Sub-class: NAUTILOIDEA.

Eamily: NAVTILIB^.

Genus: NAUTILUS, Breyn.

Nautilus wandaensis, Waagen. Plate II, fig. 1-la.

1875. Nautilus wandaensis, Waagen, Palseontologia Indica, Jurassic Fanna of Kutoh, Vol. I, p. 17.

Dimensions. L II.

Diameter of shell , . 135 100

„ of umbilictis ......... 14 12

Height of the last whorf from the umbilical suture .... 77 54

„ „ „ from the preceding whorl .... 54 45

Thickness of last whorl 77 F

Tiyhorls rather low, but broad ; general shape very involute with very narrow

umbilicus. The whorls ai?e thickest near the umbilical margin, and have flat sides

which slope very gradually towards the ventral side ; the latter is flattened, with

obtuse edges. The septa are simply curved and cut out on the ventral side. The
siphunole is eccentric and nearer the ventral side.

Locality and stratigrapMcal position.—Mazdr Drik, Polyphemus-limestone.

Bemdrks.—In general shape this species closely resembles Nautilus giganteus,

d'Orb., but it can be easily distinguished from this species by its smaller umbili-

cus ; the position of the siphuncle forms also a distinguishing feature, as in Nautilus

giganteus it is closer to the dorsal, whereas in Nautilus wandaensis it is nearer to the

ventral side.

Professor Waagen founded this species on two specimens, of which only one,

however, the original of pi. IV, fig. 3a, 6, can be traced in the collection of the Geo-

logical Survey Department. The sutural lines are not visible on this specimen,

the drawing of which is considerably restored ; the whole of the upper part of the

right side of fig. 3, b, is restored, so that the cross section is therefore by no means

so clearly seen as one might be led to believe from the figure.

The specimens from Baluchistan, although considerably larger than one of

Professor Waagen's type specimens, agree so well with that form that I have no

doubt that they are identical. They are alike not only in general shapej but also
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In having a small umbilicus, and a flattened ventral side, which, however, is not

quite so flat as in Nautilus giganteus, but is slightly rounded.

Professor Waagen states that this form is closely allied to Nautilus calloviensis,

Oppel, but differs from it by a much larger umbilicus. Having the originals of both

of Professor Waagen's types before me, I think I should have taken another view,

because the original of Nautilus calloviensis is a fragment, only half the size of

Nautilus wandaensis, and it might perhaps be assumed that, if fully grown, would

possess an umbilicus of the same diameter as Nautilus wandaensis.

Nautilus giganteus, d'Orbigny. Plates IV and V.

1842. Natitilus giganteus, d'Orbigny, Pal^ontologie franfaise. Terrains jarsBsiqnes, Vol. I, p, 163, pL 36.

1825. Nautilus giganteus, d'Orbigny, Annales des sciences naturelles, Vol. 5, pi. 6, fig. 2.

1826. Nautilus hexagonus, Sowerby, Min. Conch., Vol. VI, p. 55, pi. 529.

1875. Nautilus Jcumagunensis, Waagen, Pal^eontologia Indica, Jurassic Fauna of Eutob, Vol. I, p. 19, pi. Ill,

fig. la, b.

Dimensions. I. 11. III.

Diameter of tbe shell 223 222 155

„ of the umbilicus >....... 47 40 30

Height of the last whorl from the umbilical suture . . .110 121 91

„ ), ,, from the preceding whorl . . . P 93 68

Thickness of the last whorl 145 142 102

Whorls thick, but comparatively low ; slightly compressed laterally ; ventral

side flatly concave and bounded by obtuse margins. Whorls thickest near the

umbilical margin ; aad sloping gradually towards the siphonal side, but dropping

steeply towards the umbilicus. The latter is very narrow and deep, the umbilical

margin rounded, and the umbilical wall almost perpendicular.

The siphuncle is eccentric and nearer the dorsal side.

The septa are simply curved but rise considerably at the ventral side, where

they are strongly cut out in the middle.

Locality and stratigrapUcal position.—^Mazdr Drik ; Po/g^p^emws-limestone.

Bemarks.—If we consider with d'Orbigny the slightly excavated ventral side,

and the very slightly sinuous sutures as the characteristics of Nautilus giganteus^

then it is quite clear that this form must be united with Nautilus hexagonus

Sowerby. On the other hand, I can see no points of difference between Nautilus,

Jcumagunensis, Waagen, and Nautilus hexagonus. This form has been founded by
Waagen on a single specimen, which apparently represents a young individual.

I think that it cannot be separated from Nautilus hexagonus. Sow., as the ridges on
either side of the siphonal side are sufficiently developed to indicate that type. Nor
do 1 think that any conclusion could be drawn from it as regards the size of the
umbilicus of a full-grown specimen, for, as I have aleady said. Professor Waagen's
specimen is apparently a young one. It certainly exhibits the same characters as
the enormous specimens from Ealuchistdn which undoubtedly show a fairly wide
umbilicus. Por this reason I have considered it identical mih. Nautilus hexagonus^
Sow., which again is identical with d'Orbigny's Nautilus giganteus.
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I may mention here that Professor Waagen's fig. l-J is considerably restored;
the right upper half is wanting, and the posterior portion of the last whorl is some-
what crushed ; the original is therefore by no means so regular as depicted.

Nautilus intumescbns, Waagen. Plate III, fig. l-la.

1875. NautUug intumescens, Waagen, PalseontologU Indica. Jurassic Fauna of Kntob Vol I p 20
pi. Ill, fig. 3 a-b.

• .V
.

Dimensions.

Diameter of the shell 227 mm
„ of the umbilicus

p

Height of the last whorl from the umbilical suture ug mm
» » „ from the preceding whorl .93

Thickness of the last whorl
]^42

As will be seen from the above measurements, which represent a shell without
body-chamber, this species attains a considerable size. The shell consists of highly
inflated, rounded whorls which do not overlap each other completely but leave
a comparatively wide umbilicus. Whether the umbilicus was covered by a shelly
callosity as in Professor Waagen's original, cannot be decided, the specimen under
examination being a cast; it must, however, be stated, that the umbilicus is entirely
filled out, but whether by matrix or not, it is impossible to say. The whorls "attain
their greatest thickness just above the umbilical edge and slope from there in a
gradual curve towards the rounded ventral side. Siphunele sub-central, but some-
what nearer the dorsal side.

Sutural line simple, very slightly cut out on the ventral side.

Locality and stratigraphical position.—Mazar Drik ; Polt/phemu8-]imeBtone.

Remarks.—This species is easily distinguishable from the two other forms by its

inflated whorls, exhibiting rounded sides and a rounded ventral side. It is by this

last feature that this species may be most readily distinguished.

Although much larger than Professor Waagen's original, I think that the speci-

men from Baluchistan must be united with Nautilus intumescens from Kutch.
Both forms agree so well as regards the rounded whorls and the generally inflated

shape of the shell that I see no reason why they should be considered as different

species. The only difference, if difference it can be called, which I can find is that

it is impossible to decide whether in the form from Baluchistan the umbilicus was
open or covered with a callosity, as it unquestionably was in Nautilus intumescens

Waagen. This question must be left open for the present, and unless better pre-

served specimens should prove that the umbilicus remained open, this form miist

according to the general shape of the shell, be considered as identical with Nautilus
intumescens from Kutch.

Professor Waagen has drawn attention to the close aflBnity between Nautilus
intumescens and Nautilus inflatus, d'Orbigny. In this I fully agree with him but
I may add that, notwithstanding their great similarity, both forms can be distin-

guished by the position of the siphunele. If d'Orbigny's figure exhibits this feature
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correctly, the siphtinole is closer to the ventral side in Nautilus, inflatus, while it is

nearer the dorsal side in Nautilm intumescem.

2. Sub-class: AMMONOIDEA.

Order: AMONNITIDM

Sub-order: ANGUSTISELLATI, Branco.

Division : Lanceolatiformes.

Family : MGOCERATIDM, Steinm.

Part I : Carinati, Steinm.

1. Sub-family: HARPOCERATIN.E, Steinm.

Harpooeras, sp. Plate VI, fig. 1.

The assumption of the occurrence of this genus in the limestones of Mazar

Drik is based on the discovery of a medium-sized fragment, which I think

exhibits a suflB.cient number of characters to permit of generic determination. The

shell consisted of very high whorls, laterally much compressed and with a sbarp

siphonal side. The umbilicus is very narrow. The sides are covered with low,

rounded, S-shaped ribs which divide sometimes into two, sometimes into three

branches.

JJocality and stratigrapMeal position.—Mazdr Drik'; FolyphemusAimB^ionQ.

J^emarks.-—There is no species, among those from Kutch, with which the above

specimen could be compared. It differs from all of them by its strongly compressed

whorls, and its rather faint ribs. As it is, however, too badly preserved, I refrain

from identifying it with any European species, trusting that future researches may
perhaps bring more material from which a definite conclusion might be drawn.

Part II : Annulati, Steinm.

1. Sub-family: STEPHANOCERATINJE, Steinm.

1. Genus: SPH^ROOEUAS, Bayle.

Sph^eocbras bullatum, d'Orbigny. PI. VI, fig. 2-2a.

1845. AmmonUei hullatus, d'Orbigny, Pal. Franjaise Terr. Jur., p. 412, pi. 142, figa. 1 and 2.

(J&on Stephanoeeras bullatum, Wsageu, Palseontologia Indica, Jurassic Eauna of Eutoh, Vol. I, p. 129 >

pi. XXXII, fig. 1 a, b.)

Dimensions.

Diameter of the shell 152 nim.

„ of the umbilious at the end of the body-chamber .

„ „ „ „ beginning of the bgdy-chamber

Height of the last whorl at the end of the body-chamber . i

„ „ „ ), beginning of the body-chamber .

Thickness of the last whorl at the end of the body-chamber

„ „ >, „ beginning of- the body-obamber

37 „

13 „

43 „
61(P)„

60 „

88 „
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The sub-globose shell consists of rather low but highly inflated whorls, which
exhibit a considerable deviation from the regular spiral line after the shell has

attained a certain size. They increase slowly in height and rapidly in thickness

apparently, till the beginning of the body-chamber, when they begin to decrease

slowly in height but very quickly in thickness, so that the transverse section of the

mouth of the shell is much narrower than that of the whorl at the beginning of the

body-chamber. The umbilicus is therefore elliptical in cross section, exhibiting an

irregular-shaped portion of the preceding whorl. The umbilical wall is rather steep,

and the sides pass gradually into the broad rounded siphonal side. The ornament-

ation consists of flat rounded ribs, which are single at the umbilical edge and

divided into two or three branches on passing over the siphonal side.

The length of the body-chamber is about three quarters of a whorl.

Sutural line not visible.

Locality and stratigrapMcal position.—Sembar Pass ; Polyphemus-\xmG%ioia.Q.

Remarks.—There is only one specimen from Baluchistan, but ia ornament-

ation and "general features of the shell, it bears such a close resemblance to

d'Orbigny's figure, that I have not the slightest hesitation in identifying it with the

above-quoted species.

On the other hand, it differs considerably from the Kutch form, which Professor

Waagen has named Stephanoceras bullatvm, d'Orbigny. A comparison of the two

front views of the Stephanoceras buUatum, from Baluchistan, and Stephanoceras

bullafum, Waagen, from Kutch, reveals striking differences. In the first-named

species the greatest thickness of the whorls is exhibited at the beginning of the

body-chamber, just a little in front of where the aperture rests on it. In the

second species (Waagen's fig. 1-6) the centre of the body-chamber approximately

marks the greatest thickness. Therefore in Professor Waagen's figure 1-6, two

tangents on either side of the last whorl would converge towards the aperture,

while in the Baluchistan specimen they would diverge from it. The same differ-

ence exists between d'Orbigny's original of Ammonites bullatus and Professor

Waagen's Stephanoceras bullatvm from Kutch. Professer Waagen has apparently

noticed this difference, for he says :
" though I am not sure if the specimens figured

by Quenstedt and Gemmellaro, with which the Indian form principally agrees,

are in reality the same species as that which was understood by d'Orbigny to be

Ammonites bullatus, yet I cannot make a distinction."

If, however, the specimen from Kutch is compared with that from Baluchistdn

it is obvious that the two forms cannot be considered as representing the same

species. On the other hand, the species from Baluchistan agrees with regard to the

abovementioned feature much more with d'Orbigny's Ammonites bullatus than does

the specimen from Kutch. I think that it would have been preferable to give the

latter a new name instead of identifying it t^ith a form from which it is dis^

tinguished by such marked features.

In the absence of sufficient material I do not intend to attempt to decide the

question as to whether Quenstedt's Amm,onUe8 bullatus is in reality identical with
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d'Orbigny's Ammonites bullalus; a comparison of the figures leads to the conclusion

that they represent dififerent species. All I wish to state here is, that the form from

Baluchistan certainly differs from Quenstedt's Ammonites bullatus as regards the

general shape, and that I am doubtful as to whether the relationship of that species

with the form from Kutch is so close as Professor Waagen supposes it to be.

2. Genus: MACROGEPHALITES.Sutn.

Macbooephalites macrgcephaltjs, Schlotheim. PL VII, fig. 1-la, PI. VIII,

Plate IX, fig. 1.

1875. Stephanoceras macrooephalns, Waagen, Palseontologia Indica, Jurassic Fauna of Eutch, Vol. I, p. 10&,

PI. XXV, PI. XXVII, fig. 1, a. b, (non o) PI. XXXIII, fig. 5.

Dimensions. I. II.

Diameter of tlie sbell 2ia 116

„ of the nmbilicns 32 17

Height of the last whorl from the umbilical sntnre . . . . 123 64

„ „ ,, from the preceding whorl ... 70 (?) 50

Thickness of the last whorl (F) (P)

The shell consists of rather compressed moderately high whorls which so com-

pletely overlap each other that only a very narrow umbilicus remains. The sides

are flat and slope from the umbilical edge towards the rounded siphonal side. As

the whorls are laterally compressed and increase only slowly in height the cross-

section is elliptical in shape.

The sides are covered with numerous, very regular fine polytomous ribs, of

which the stems are always effaced in the neighbourhood of the umbilicus, the ribs

pass in a straight line over the siphonal side, where they follow each other at

equal intervals, which are somewhat broader than the ribs themselves. On large

specimens the ribs completely disappear on the body-chamber. The body-chamber

is apparently not large, its length being about three quarters of the last whorl.

Towards the aperture the body-chamber deviates from the regular spiral, the um-
bilicus becoming slightly wider while the mouth is contracted.

Sutural line very indistinct.

Locality and stratigraphical position.—Mazar Drik ; JBolyphemus-\im&&ioiaei.

Bemarks.—Professor Waagen mentions that the chief variations of this species

consist in the differences of the transverse diameter of the whorls and the number

of ribs. The specimens under examination are too ill-preserved to allow of any de-

finite statements as to the number of ribs, but as regards the transverse diameter it

seems that they are generally somewhat more compressed than the specimens figured

by Professor Waagen. I have before me his originals, and a careful comparison of

the two forms shows that the Baluchistdn forms have less inflated whorls than those

of Kutch, the cross-section is therefore slightly different, being more compressed

in the former than the latter ; on the other hand the general shape of the shell, the
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width of the umbilicus, but particularly the character of the fine and regular ribs

which die out towards the umbilical edge, agree so well in both forms that I do not
think that the difference noted above justifies a specific separation.

Professor Waagen has so clearly indicated the characters by which Macrocepha-
Utes macrooephalus differs from related forms, such as Macrocephaliies tumidua
or Macroeephalites transiena, that nothing more can be added.

Macrocephalites transiens, Waagen sp. PI. X, fig. 2.

1871. Stephanoceras macrocephalum (Sclil.) Waagen : Eecords, Geol. Surv. of India, 1871, p. 93 (pars.)

1875. Stephanoceras transiens, Waagen, Palseontologia Indioa, Jurassic Fauna of Kutoh, Vol. I, p. Ill,

PL XXXII., fig. 2 a, b. 3. a, b.

Measnrements.

Diameter of the shell 165 mm.

„ of the umbilicQB ........ 20 „

Height of the last whorl from the nmbilical suture .... 86 „

„ „ „ from the preceding whorl ... 65 „

The shell is discoidal, the whorls overlapping each other almost entirely, so that

a very narrow umbilicus is formed. The sides of the whorls are fl,attened and slope

very slightly from the rounded umbilical edge towards the rounded umbilical side.

The thickness of the whorls being considerably less than their height, and the cross

-

section is therefore of the form of an ellipse with a long vertical axis.

The ornamentation consists of numerous low rounded ribs, which begin on the

umbilical wall and extend to about the middle of the height, with a slight inward

curve gradually becoming broader. Each of these ribs then branches into three or

four, which are very regular equidistant and rounded, and pass over the siphonal

side, where they attain their maximum development.

Sutural line very indistinctly seen.

Locality and stratigraphical position.—Mazar Drik ; Folyphemm-\im.Q^\,onQ.

'Remarks.—The chief distinguishing characters of this species are the moderate-

ly strong ribs extending over the whole of the sides from the umbilical edge to the

siphonal side, and the comparatively narrow umbilicus. The specimen from Ba-

luchistan, although considerably deformed by pressure, shows the above-mentioned

features so exceedingly well, that there can be no doubt as to its identify with

the form from Kutch.

Professor Waagen's figures are in this case entirely misleading, figs. 2a and 25

being found to differ materially from the original. They lead one to believe

that the original is an exceedingly well preserved specimen ; this is, however,

by no means the case, it being considerably damaged. If we take first fig.

2a we notice that (1) the sharp, well-defined umbilicus, as depicted, does not exist in

the original, it being almost entirely filled up with matrix, so much so that there is no

sharp outline, particularly on the left-hand side ; (2) the upper third of the figure is

entirely restored, this portion of the original being weathered to such an extent

that the first four ribs of the figure do not in reality exist ; (3) at the lower left-hand
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part of the last whorl a considerable piece has been broken off in the original, the ribs

being almost completely effaced. As regards the front view (2i) it must be stated (1)

that the fine sharp cross-section of the last whorl is entirely wanting in the original,

in fact it is wholly imaginary, and (2) that the siphonal view of the posterior part of

the last whorl is equally imaginary, inasmuch as in the original a large part of the

right-hand side is broken away, so that the siphonal lobe of the septum is exposed.

I regret the necessity for such strong criticism, but in support of the above state-

ments I give here a figure of Professor Waagen's original Stephanoceras transiens as

it really appears in order to facilitate a comparison between the restored figure and

the type specimen.

Maceocephalitbs poltphbmtjs, Waagen. PI. XI, fig. 1-la.

1875. Slephanoceras polyphemtis, Waagen, Falaeontologia Indies, Jarassio Fauna of Eutoh, Vol. I, p, 116,

PI. XXIX, fig. 2 (non fig. la, IJ !)

Dimensions.

Diameter of tlie shell

„ of tbe umbilicus ....
Height of the last whoil from the nmbilical sutuie

„ ,, „ „, „ from the preceding whorl

Thickness of the last whorl ....

I.
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collection of the Geological Survey Museum, the only specimen there preserved

being that from which the sutural line, fig. 2, has been figured. But this specimen

differs so entirely as regards the shape of the shell from that figured on Plate

XXIX, fig. la, lb, that I am at a loss to understand how these two specimens could

have been referred to one and the same species. The section of the whorls is not

approximately square as in the former, but is elliptical, and the overlap of the

whorls is too pronounced to accord with Professor Waagen's figure. The umbilicus

is therefore much narrower than is represented in fig. la.

As the original of fig. la and 16 cannot be traced, and has apparently been lost,

it is impossible to say how far fig, la and 16, which are drawn to half the natural

scale, represent its features ; we must therefore fall back on the specimen from which

the sutural line has been figured if we wish to study the features of the Stephanoceras

polyphemus, and for this purpose I give a figure of this specimen, PI. XII, fig. 1

and 2, from which its difference from Waagen's fig. la and 26 will be apparent.

Under these circumstances I think 1 am justified in retaining the specific name

"polyphemus" for the form from which the sutural line has been figured, and in

discarding Waagen's fig. la and 16 altogether. Should it, however, be found again,

or should new specimens be found which answer to that figure, and could it there-

fore be proved that the figure is really correct, that form might receive a new name.

If, on the other hand, by means of the original or other specimens, it could be

proved that the figure is incorrect, the above arguments would hold good. As

regards ornamentation and shape of the shell the specimens from Baluchistan agree

so well with the specimen from which the sutural line has been figured, that they

must be considered as identical with that form. On the other hand, they are

entirely different from Waagen's fig. la and 16 of Stephanoceras polyphemua.

Macbocephalites stjbcompresstjs, Waagen. PI. IX., fig, 2.

1875. Stephanoceras suhcompressum, Waagen, Palsontologia Indica, Jurassic Fauna of Kutoh, Vol. I, p.

139, PI. XXXIV, fig. la. 6,

None of the specimens under examination are sufficiently well-preserved to

allow of accurate measurements being taken, but it seems that this form attained

only moderate dimensions, the largest specimen being probably not more than

110""" in diameter. The whorls are high and laterally compressed, considerably

overlapping each other; umbilicus tolerably wide. The sides are covered with very

equal, sharp ribs which rise at the umbilical edge. They are slightly bent forward,

and at about the middle of the height of the whorl they generaUy bifurcate
;
some-

times a secondary rib is intercalated between two primary ones, approximately

taking its origin at their point of bifurcation. All the ribs are of equal strength,

more proniinent on the siphonal portion than on the sides, and follow each other at

equal intervals. On the siphonal side the ribs are still more bent forward than

on the sides. Neither body-chamber nor sutural line can be observed.

Locality and stratigrapUcal position.—Maziv Drik ;
Polyphemus-limestone.

J?e»w«r;fcs.—According to Professor Waag6n this species is easily distinguished
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from others by its larger umbilicus, and the curve of the stronger ribs on the

siphonal side.

Unfortunately the Baluchistan specimens are too much distorted to allow of

the features of the umbilicus being studied, but so far as can be seen, this form

certainly differs by a wider umbilicus from the other species here described. A
much better distinguishing feature, however, is the character of the ribs, which are

well marked and bend slightly forward. I must however state, that owing to the

bad state of preservation of the Baluchistan specimens, it would have been impossible

to identify them with this species, had I been unable to compare them with Professor

Waagen's original. This specimen, which represents a somewhat larger shell than

any of those under examination, seems to differ by somewhat stronger ribs and a

slightly flattened siphonal side ; but considering that the flattening of the siphonal

side does not take place until the beginning of the last whorl, I consider this a

character which can only be noticed in specimens which have attained a certain

size. On the other hand, it can be seen that the ribs become stronger with increas-

ing size, and that the smaller specimens from Baluchistan must necessarily have

finer ribs. It must also be mentioned that these specimens prove that the strength

of the ribs is seriously influenced by the weathering, and that originally the ribs

were stronger than they are now.

Macrocephalites lamellostjs, Sowerby, sp. PI. VII, fig. 3-3a.

1875. Stephanoceras lamellosum, Waagen, Palseoatologia Indica, Jurassic Fauna of Kutch, Vol. I, p. 123,

PI. XXXIII, fig. la, b.

Dimensions,,

Diameter of the shell
, no mm.

„ of the umbilicus . • . • 20 ,

Height of the last whorl from the umhilical suture f .... 50

,1 u » from the preceding whorl 32 „
Thickness of the last whorl 50(?)

The shell consists of slightly inflated and flattened whorls which almost com-
pletely envelope each other, thus leaving a narrow umbilicus. The' whorls are rather

low and increase in size but slowly ; the sides are almost flat and slope only slightly

near the siphonal side. The cross-section is a flattened ellipse. The sides are
covered with very strong, sharp and high ribs which begin at the umbilical edge and
run in a straight line towards the siphonal side ; at a point somewhat below the
middle of the height they divide into two or three branches of nearly the same
strength as the original stem ; these bend imperceptibly forward and pass at equal
intervals over the siphonal side.

One specimen shows part of the inner whorls, which are covered with rather
fine ribs distinctly inclined forward on the siphonal side.

Sutural line very indistinct.

Body-chamber not preserved.

Locality ani stratigraphical position.—Mazav Drik; Polpphemus-limestone,
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Remarks.—Macrocephalites lamellosus is easily recognised by the character of

the ribs ; while all the former species, eyen Macrocephalites polyphemus, pos-

sessed rather fine rounded ribs, this species exhibits thick and sharp ribs, which
are very prominent on the siphonal side.

Professor Waagen compares this form with Maoroeephalites grantanum, Oppel,

a form which is readily distiDguished by its still coarser and sharper ribs.

The original figure of this species has also been considerably restored, parti-

cularly fig. 15, in which the right-hand upper portion has been added. As regards

fig. la, the ribs are by no means so well preserved in the original as might appear

from the figure, I further think that their strength has been somewhat exagger-

ated in the drawing, which represents them as being much thicker than the inter-

stices, while in the original the ribs are much thinner, ribs and interstices being

of nearly the same strength.

Macrocephalites geantanttm, Oppel, sp. PI. IX, fig. 3-3 a.

1875. Stephanoceras grantamtm, Waagen, FalsBOutologia Indica, Jurassic Fauna of Kutoh, Vol. I, p. 123,

PI. XXXVI, fig. 6«, h.

Among the specimens from Baluchistan several belong to a form with very

low depressed whorls of which the height is about double the breadth, and a very

narrow, apparently deep umbilicus. They are covered with very regular, sharp

ribs which begin near the umbilical ed^e, and after having divided generally into

two, sometimes three, branches, pass straight over the siphonal side. Owing to the

bad state of preservation no further details could be observed.

Locality and stratigraphical position,—Mazar Drik ; Folyphemus-\im.e%touQ.

Memarks.—^The specimens which have been examined are with one exception

all deformed by pressure. The only one in which the shape is preserved, is however

so much weathered, that with the exception of a small portion of the siphonal side,

not much can be seen. I have, however, compared these specimens with Professor

Waagen's original, and I am convinced that they agree so well with that form, that

notwithstanding their imperfect state of preservation, they can be identified with

Stephanoceras grantanum, Oppel, sp. Professor Waagen has so clearly stated the

difference of this species from other forms more or less related to it, that it is un-

necessary for me to repeat them here.

Maceocbphalites 0PI8, Sowerby, sp, PI. VII., fig. 2-2 a.

1875. Stephanoceras opii, Waagen, Palseontologia Indica, Jurassic Fauna of Kuteh, Vol. I, p. 140, PL

XXXVI. fig. la, I, 2, 3.

A considerably deformed specimen of Macrocephalites can with all probability

be referred to the above species. The shell consists of high whorls, laterally much

compressed, which overlap each other to such an extent that only a very narrow
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umbilicus remains. The ribs, which are very fine and sharp, begin at the umbilica

edge, and divide into two or three branches at about the middle of the height.

These secondary ribs are of equal strength, are equidistant and pass over the

siphonal side.

Jjocality and stratigrapTiical position,—Mazar Drik ; Polyphemu8-\\mes,toTae.

Remarks.—This species is rather rare at Mazar Drik, and I doubt if I should

ever have been able to identify it with the above species, had I not had Profes-

sor Waagen's original for comparison. This species shows, as Professor Waagen
correctly remarks, a great resemblance to Macrocephalites transiens, Waagen, and

it is rather difficult to distinguish even well-preserved specimens of the two forms

from each other. According to Professor Waagen the chief distinguishing features

of Macrocephalites opis consist in the narrow umbilicus and the smaller curve

of the ribs towards the front on the siphonal side. It is quite clear that such delicate

and minute distinctions can hardly he noticed on a specimen that has been in any

way deformed by pressure. If I were solely to rely upon these two distinctive

features, I should have been unable to identify the specimen described above, the ribs

having been unquestionably squeezed out of position ; it is, however, quite certain

that the umbilicus is very narrow—narrower in fact than it would be in a specimen

of Macrocephalites transiens, Waagen, of the same size.

On comparing it with the original of Waagen's fig. 2, 1 found that the character

of the ribs agrees so well with that form that they must be considered as identical.

It must, however, be noticed that the character of the ribs of this species is

rather variable. One of Professor Waagen's originals, which is of much smaller

dimensions than his fig. 2, but larger than fig. 3, exhibits much more inflated

whorls and stronger and less regular ribs than tig. 2. It must further be men-
tioned that his fig. 2 has been considerably restored in the right-hand upper portion,

and I am of the opinion that the cross-section of the last whorl is not quite in

accordance with the original which is a little more compressed at the umbilical

edge than is shown in the figure.

2. Sub-family : PBRISPHINCTINJS, Steinm.

Genus : PERISPHINCTES, Waagen.

Perisphinctes balinensis, Waagen (non Neumayr). PI. XIII, fig. 1.

1875. Perisphinctes balinensis, Waagen, Palseontologia Indiea, Jurassic Fauna of Kutoh, VoL I p 163
PI. XLV, fig. 2a, b.

'
f

>

Dimensions. I, jj_

Diameter of the shell 67 yj
„ of the umbilicus ,29 29

Height of the last whorl from the nmbilical suture .... 21 23

» » „ from the preceding whorl .... 17 20
Thickness of the last whorl . Ig ^8

The shell consists of more than six flat, low whorls, which very gradually
increase in height, and overlap each other only to a small extent. The umbilicus
is therefore wide and the inner whorls are well exposed. The umbilical wall is very
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low and rounded. The flat sides gradually slope towards the rounded siphonal side.

There are about four not very distinct contractions to one volution. The whorls are

covered with straight rounded ribs, which begin at the umbilical edge and ex-

tend to about half the height of the whorl, where they split up into three finer

branches, which pass in a straight line round the siphonal side. Neither body-

chamber nor sutural lines to be seen.

Locality and stratigraphical position.—Mazdr Drik ; Polyphemus-liraestone.

Remarhs.—This species is fairly common at Mazar Drik, although none of the

specimens are particularly well preserved. However, as I could compare them with

Professor "Waagen's original of Perisphinctes balinSnsis, I was enabled to establish

their identity with that form, which is characterized by its very evolute shell and

the straight ribs, which are fairly strong near the umbilical edge, but gradually

become thinner before they branch into the regular thin ribs, which pass round the

siphonal side. I have therefore no doubt that the Baluchistan specimens represent

the same form as those from Kutch, but I cannot quite agree with Professor Waageh,

who is of opinion that the latter are identical with Neumayr's Perisphinctes

balinensis. It seems to me that Perisphinctes halinensis, Waagen, differs from

Perisphinctes balinensis, Neumayr, by a much more evolute shell and consequently

a wider umbilicus, which allows of the exposure of a larger number of whorls, a

feature which will be at once noticed when comparing the figures of the two authors.

I am rather inclined to think that Perisphinctes balinensis, Waagen, bears a much

closer relationship to Perisphinctes furcula, Neumayr, than to the P. balinensis

of that author. In both forms we have the same evolute shell, and, what is more,

the character of the ribs is the same, inasmuch as the primary ribs split up into

three finer branches. It must, however, be noted that the smaller specimens from

Baluchistan show that on the earlier whorls the ribs frequently divide into two

branches, a character which was probably unnoticed by Neumayr owing to the fact

that the point where the primary ribs divide is hidden in the iuner whorls and only

two specimens were available for examination.

Although I am, therefore, of the opinion that Professor Waagen's Perisphinctes

balinensis would have been better identified with Neumayr's Perisphinctesfurcula,

I retain Professor Waagen's determination, for I think that this question can only

be settled by actual comparison of the type specimens. On the other hand, it must

be understood that, whatever the specific name of Perisphinctes balinensis, Waagen,

nlay be, that form is identical with the Baluchistan specimens which have been

here described.

PeEISPHINCTBS BALTJCHISTANBNSIS spec. NOV. PI. XIII, fig. 2.2a, fig. 3.

Dimensions.

82 ^\
Diameter of the shell

35 29
„ of the nmbilicuB

9!; 94,

Height of the last whorl from the umbilical suture
Z, p

„ from the preceding whorl ' ' * '
] ^ J^

Thickness of the last whorl
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The shell consists of low, slightly inflated whorls, very gradually increasing in

height. They overlap each other to a little more than half their height, thus producing

a moderately wide umbilicus. The umbilical wall is rather high, the umbilical

edge rounded. The sides are flattened and slope from the umbilical edge towards

the rounded siphonal side. The ribs are straight and begin at the umbilical edge,

where they are fairly thick and rounded ; very soon, however, they become flatter,

and a little above half the height they divide into three thinner branches of equal

strength, which pass in a straight line round the siphonal side.

Neither body-chamber nor sutural line is preserved.

Locality and stratigrapMoal position.—Mazar Drik ; Folf/phemua-limestone,

Bemarks.—This species is very closely related to PerispMnctes balinenaisi

Waagen ; in fact, in the case of a single specimen which has been damaged or is

badly preserved, the distinction between the two species is so slight that it is

sometimes extremely difficult to decade to which species it belongs : however, on

comparing a number of both species the difference is at once apparent : Perisphinctes

baluchistanensis spec. nov. has a much smaller umbilicus than PerispMnotea

balinensis, Waagen. In fact, in this respect this species bears a much greater re-

semblance to Neumayr's Peresphinctes balinensis than Waagen'« Perisphincies

balinensis does to Neumayr's species with which it has been identified.

As I remarked above, I should have preferred to identify Perisphincies balinensis,

Waagen, with Perisphinctesfurcula, 'Neumajr,andia. this case the species of Peri-

sphincies here described under the name of Perisphincies baluchisianensis might
have been referred to Perisphincies balinensis, Waagen. I fear, however, that this

would create such confusion that, without actually comparing the specimens from
Baluchistan with those from Balin, in order to make it absolutely certain whether
my view is correct or not, I do not think I should be justified in pressing my
opinion in opposition to Professor Waa gen's v ews. Should my view prove correct,

however, the specimen here described as Perisphincies baluchisianensis, spec,

nov., should be called Perisphincies balinensis, Neumayr, and the form described as

Perisphincies balinensis, Waagen, by myself and that author should be called

Perisphinciesfurcula, Neumayr.

Pebisphinctes recupbroi, Gemmellaro, Plate XIII, fig. 4.

]875. Perisphinotes recuperoi, Waagen, Palseontologia Indica, Jurassio Fauna of Kntoh, Vol. I, p. 173, PI. XLIU,
fig. let, b, 2a, b.

Dimensions.
j_ jj_

Diameter of the shell . ,
t . 56 48

„ of the umbilicus ...... ...23 18
Height of the last ifhorl from the umbilical suture 17 16

» » » from the preceding whorl p p
Thickness of the last whorl •......, 19 16
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The discoid shell consists of low rounded whorls which increase very slowly

in height and scarcely overlap each other. The umbilicus is therefore fairly wide and

rather deep. The sides are rounded and drop very suddenly towards the umbilicus

and the siphonal side, which is slightly flattened. Cross-section elliptical.

The sides are covered with very regular strong and sharp ribs, which rise at

the umbilical suture, and run with a slight curve towards the aperture, till at

about f of the height of the whorl they split iuto two or three thinner branches

which run oyer the siphonal side, exhibiting a slight backward curve in the centre,

with a few rather deep contractions.

Sutural line not seen.

Locality and stratigraphical position.—Mazdr Drik; Polyphemus-livaesione.

Semarks.—This species is easily distinguished from all the others by its evolute

shell consisting of low rounded whorls. Although I have no. specimens attaining

the size of those described by Professor Waagen, those I have examined agree so

well with his fig. 2 that they must be considered as identical with that species.

Professor Waagen mentions that the lobes of the specimens from Kutch do

not quite agree in every particular with Gemmellaro's drawing : as that author lays

special stress on the sutural line of Perisphinctes recuperoi, by which it is distin-

guished from Ferisphinctes euryptyohus, Neumayr, it may perhaps be probable that

the Kutch specimens represent a form different from Gemmellaro's species. How-

ever, whether this view is correct or not, the specimens from Baluchistan certainly

represent the same species as those from Kutch.

Perisphinctes ABBRRA.NS, Waagen. Plate XIII, fig. 5.

1875. Perisphinctes aberrans, Waagen, Palaeontologia Indica, Jurassic Fauna of Kutch, Vol. I, p. 175, PI. XV,

fig. la, h, c, 2a, b.

Dimensions.

Diameter of the shell 223 190 mm.

„ of the umbilicus ......•' 97(r) 70 „

Height of the last whorl from the Timbilical suture ... 77 63 „

„ „ „ from the preceding whorl ... ? P

Thickness of the last whorl ? ?

The shell consists of low whorls, laterally compressed, which very gradually

increase in size and by overlapping each other to a little less than half their height

produce a wide umbilicus, exposing no less than seven whorls. The umbilical wall

is rather high and the umbilicus therefore tolerably deep ; the umbilical edge is

rounded and the flat sides slope very gradually towards the rounded siphonal side.

The ribs which begin on the umbilical wall are rather strong, considerably inclined

forwards, and branch into somewhat thinner ribs which pass round the siphonal

side. On the inner whorls the ribs are very well marked, but with increasing size

they become flatter and more indistinct, till they entirely disappear on large

specimens similar to that figured. So far as could be ascertained, the specimens

under examination exhibit no contractions.
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No sutural line can be seen, but probably part of the body-ehamber is preserved.

Locality and straiigraphical position.—Maz£ir Drik ; Polyphemus-Mmesione.

Remarks.—This species is characterized by its evolute shell having very lovr

compressed whorls gradually increasing in heights a vride and tolerably deep um-

bilicus and strong ribs, which on the siphonal side are divided into two or three

finer branches, but almost entirely disappear in full-grown specimens.

The specimens from Baluchistdn agree in this respect very well with the

original of fig. 1 of Professor Waagen's Perisphindtes aberrans, but they differ from

it by their lateral ribs being somewhat finer and apparently more numerous. On
the other hand, the ribs on the siphonal side are much better marked on the

Baluchistan specimens than on that of about the same size from Kutch. These are

unquestionably differences which must be noted, but I do not think them of

sufficient importance to justify the creation of a new species. Professor Waagen's

figures have been considerably restored, particularly fig. 16, and the ribs on the

posterior part of the last whorl crossing the siphonal side are wholly imaginary.

The original is badly damaged at this particular part, being so much worn away
on either side that only a middle piece of some 18 mm. in thickness remains, and
this does not exhibit the slightest trace of transverse ribs. In the original the

whoris are also much more compressed than is shown in the figure.





Fig.
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PLATE II.

Fiar. 1. Nautilus ^ANDAENSis, Waagen. Polyphemus-limestone, Mazar Drik. Side view.

J. la. „ „ „ „ „ „ „ Front view.
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PLATE III.

Tig. i. Nautilus intumescens, Waagen. Polyphemus-limestone, Mazar Drik. Side view.

J, la.
]> » „ „ „ „ „ Front view.



JURASSIC FOSSILS OF BALUCHISTAN.

Geological Survey ofIndia
Fi.in.

KaJi Dhan Chandra Del S Lith. Printed at the GeolSurv. Office.







PLATE IV.

Nabtilus giganteus, d'Orbigny. Polyphemus-limestone, Mazar Drik. Side viaw.
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PLATE V.

NATJmasGiGANTETJS,d'Orbigny. Polyphemns-limestoiie, Ma^dr Drik. Front view.
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PLATE VI.

Fig. 1. Haepoceeas, sp. Polyphemas-limestone, Mazar Drik, Side view.

Fig. 2. SPHaiEOCEEAS BULLATUM, d'Oibigny sp. Polyphemus-limestone, Mazar Drik. Side view.

Fig. 2a. SpHa)9.ocEEAS bullatum, d'Oibigny ep. Polyphemus-limestone, Mazar Drik. Front view.
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PLATE VII.

Fig. 1. Maceocephalites macrocephalds, Schloth. sp. Polyphemus-limesfcone, Mazar Drii. Side

view.

Fig. la. Maceocephalites mackocephaius, Schloth. sp. Polyphemus-limestone, Mazar Drik. Front

view.

Fig. 2. Mackocephaiites opis, Sow. sp. Polyphemus-limestone^ Mazar Drik. Side view.

„ 2a. „ „ J, „ » „ „ Front view.

Fig. 3. Macrocephalites lamellosds, Waagen. Polyphemus-limestone, Mazar Drik. Side view.

Fig. 3a, MacrocephaIiITES lamellosus, Waagen. Polyphemus-limestone, Mazar Drik. Front view.
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PLATE VIII,

Maoroobphalitbs maobocbphaltjs, Schloth. sp. Polyphemus-limestone, Mazar Drik. Side view.
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PLATE IX.

Fig. 1. Macrocephalitks mackocephalus, Schloth. sp. Polyphemns-limestone, Mazar Drik. Front

view.

Fig. 2. Macbocephalites subcompressus, Waagen. Polyphemus-limestone, Mazar Drik. Side view.

Fig. 3. Maceocephalites gkantanom, Oppel. sp. Polyphemus-limestone, Mazar Drik. Side view.

Fig. 3a. Macbocephalites gkantanum, Oppel. sp. Polyphemus-hmestone, Mazar Drik. Front view.
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PLATE X.

Fig. 1. Maceoobphautes transiens, Waagen. Dhosa-Oolite, Kutchj Type specimen o£ Waagen's Mac.

transiene, Jurassic Fauna of Kutch, Vol. I, pi. XXXII, fig. 2a. Side view,

Fi", i. Maceocephalites transiens, "Waagen. Polyphemus-limestone, Mazar Drik. Side view,
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PLATE XI.

Fig. i. Macrocephalites polyphemus, Waagen. Polyphemus-limestone, Mazar Drik. Side view.

Fig, ] a. Macbocephalites poltphemus, Waagen. Polyphemus-limestone, Maz^r Drik. Front view.



JURASSIC FOSSILS OF BALUCHISTAN.

Geological Survey of India.

Kali Dhan Chandra Del.&Lilh



FOSSILS OF BALUCHISTAN.

PI. XL

Printed at the Oeoi. Surv. Office.







PLATE XII.

Pi. 1 Maokocephautes POLYPHEMUS, Waagen. Dhosa-OoUte, Kutoh. Front view.

Kg! a.
MA0BO0EPHALiTESPOLyPHEMT;s,Waagen. Dhosa-Oplite, Kutch. Side view.
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PLATE XIII.

Fig. 1. Pbeisphinctes balinensis, Waagen. Polyphemus-limestone, Mazar Drik. Side view.

Pig. 2. Pbeisphinctes baltjchistanensis, spec. nov. Polyphemus-limestone, Ma^iar Drik. Side view.

Pig, 2a. Perisphinctes baluchistanensis, spec. nov. Polyphemus-limestone, Mazar Drik. Front view.

Fig. 3. Pekisphinctes baluchistanensis, spec. nov. Polyphemus-limestone, Mazar Drik. Side view.

Fig. 4. Pebisphinctes kecuperoi, Gemmellaro. Polyphemus-limestone, Mazar Drik, Side view.

Fig. 5. Pbeisphinctes abeekanS; Waagen. Polyphemus-limestone, Mazar Drik. Side view.
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FAUNA OF BALUCHISTAN.

Vol. I, Part 2.

THE FAUNA OF THE (NEOCOMBN) BELEMNITE BEDS.





INTEODTJOTION.

It may be safely presumed that the few species described in the following

pages do not represent the complete fauna of the neocomian in Baluchistan,

and it must also be admitted that this fauna is really poor in number of species.

The collection which I examined consists almost exclusively of belemnites, but they

appear in countless numbers, and the strata in which they occur have accordingly

received the name of the belemnite shales. I would have refrained from describing

so small a number of species, and I should have considered it better to await the

collection of more material, but it appeared advisable to arrive at some definite

knowledge of the fauna of the mesozoic rocks in Baluchistdn.

It was of course a fact of considerable interest that beds of neocomian age

should be found between the Jurassic Polyphemus limestone and those strata which

represent the top of the cretaceous formation, while apparently the whole of the

middle and the greater part of the upper cretaceous formations, from the barremien

up to the lower aturien, were missing in Baluchistdn. I do not wish by any means

to say that these stages are not represented there,—in fact there is reason to believe

that they are developed in parts hitherto unsurveyed.

The fauna afforded a double interest when it was discovered, that except one

species of pelecypod, which was new, the remainder could be identified with well

known neocomian belemnites. These are :

Belemnites subfusiformis, Easpail.

Belemnites latus, Blainville.

Belemnites dilatatm, Blainville.

Belemnites pistiliformis, Raspail.

Small as the number may be, it is quite sufficient to fix with the greatest accuracy

the age of the belemnite shales, which must now be considered to be of neocomian

age, and most probably they represent the etage hauterivien of the French geologists.

I.—PELECYPODA.

Order: ANISOMYARIA.

Family : OSTREIB^

Genus : GRTPH^A, Lam.

Gryphjsa oldhami, spec, nov., plate I, figs. 1-le, 2-26, 3-36.

This pretty little species hardly ever grows longer than 30mm., its width vary-

ing somewhat between 20 and 22mm. The left valve, which is much larger than the

right one, is narrow, somewhat triangular in shape, and strongly inflated, generally

dropping steeply in both the anterior and posterior directions; the posterior side is
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usually expanded into a short wing ; the amho is thick, generally prominent and in-

curved, and, if there are no marks of fixing, slightly reversed at the apex ; a more

or less distinct furrow runs down the posterior side; ligamental pit triangular and

long. Surface somewhat foliaoeous, otherwise smooth. Marks of fixing usually

rathe^ large.

Left valve small, irregularly oval, flat or lightly concave, exceedingly thick at

the umhonal region, hut quickly becoming thinner in ventro-posterior direction ;

ligamental pit long and triangular ; surface lamellous, covered with numerous strong

striae of growth.

Locality and stratigraphical position.—Sexnbsiv Pass, and range north of

Ghora Dund ; belemnite shales.

IBemarka.—-This nice little species is easily recognized by its peculiar shape ; in

typical specimens it appears as above described, but it varies a good deal in shape

;

the umbo of the left valve becomes less prominent and the right valve is frequently

much thinner, but still the general character remains the same.

II.—CEPHALOPODA.

Order: BELEMNOIDEA.

A. PHRAGMOPHORA.

Pamily: BELEMNITIDM.

Subfamily : BELEMNITIN^.

Genus: BELEMNITES, List.

1 Section: Notocoeli.

Group: DILATATI.

Belemnites (Duvalia) dilatatus, Blainville, plate II, figs. 1-lJ, 2-25, 3-3&,

4-46, 5-56, 6-66, 7-76.

1827. Belemnites dilatatus, BlainTiUe, M^moire sui- les Bfiletnn., page 99, pi. 3, fig. 13 ; pi. 3, fig. 18. ( For
synonyms see Duval-Jonve, Belemnites, page 54.)

The guard varies considerably in shape ; in fact there are hardly two specimens

which are exactly alike ; its general shape is elongated, but always strongly com-
pressed laterally ; transversely elliptical, rounded or acuminate at the posterior end,

but always with a short point. In some instances it is posteriorly expanded, taper-

ing towards the anterior end, while in others the posterior region is narrow, the an-
terior broad. The sides are generally flattened, but sometimes they are slightly

tumid. The ventral side is rounded, narrow, undulating or straight ; the dorsal side

broadly rounded and convex. Ventral canal narrow and comparatively short.

Sides marked by a double, somewhat indistinct dorso-lateral furrow. Transverse
sections varying, but generally elliptical. Alveolar cavity not observed,
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Locality and stratigraphioal position.—Mazdr Drik, Sembar pass, B^ji valley,

Sonari hill, DungMn mountain ; belcmnite shales.

Memarks.—The specimens under examination are not well preserved, as in no

case can the alveolar cavity be observed ; they chiefly represent fragments of varying

size of the posterior part of the guard, but these are quite sufficient to establish the

identity of this species. Belemnites {Duvalia) dilatatus is particularly distinguished

from others by the strong lateral compression of its shape, the short ventral canal,

and the double dorso-lateral furrow—features which are well exhibited in the speci-

mens under examination.

As already stated, it varies considerably in regard to its shape
;
younger speci-

mens seem to be more lanceolate than older ones, which become broader, and as the

grade of compression also varies a good deal, the transverse sections vary greatly, as

may be seen from the figures, but the chief characters as above defined can always

be recognized.

It is therefore established beyond doubt that this well known species from the

French neocomian is also represented in Baluchistdn, where it appears in as great

a number of varieties as elsewhere.

Belemnites lattjs, Blainville, plate I, figs. 15-15a.

1828. Belemnites latus Blainville, M^m. sur les Bflemn., 121, pi. 5, fig. 4.

There is only a single specimen which, I can refer doubtfully to the above-

named species. The elongated guard measures about 55mm. in length, but it is not

complete at either end. Apparently it was slightly compressed in a lateral direc-

tion. The ventral canal is extremely long and extends quite close to the posterior

end. Cross section nearly circular at the posterior and elliptical at the anterior end.

Locality and stratigrapUcal position.—Jali, Robdar, Boldn pass; belemnite

shales.

Bemarks.—It was chiefly on account of the long ventral canal that I have refer-

red this form to Belemnites latus, BL, but it is impossible to be certain of a deter-

mination based on a single specimen, which is in addition considerably damaged. la

its general shape, but particularly in regard to the length of the canal, it agrees with

the figures given by d'Orbigny and Duval ; but more and better preserved material

is required to set the above determination beyond doubt. There is of course no

reason why Belemnites latus should not also occur in Baluchistan, when those forms

with which it is associated in southern France, have been already recognised there.

2. Gastrocoeli.

Group: HASTATI.

Belemnites pistilliegrmis, Blainville, plate II, figs. 8-86, 9-90, lO-lOa, 11-11«.

1827. Belemnites pistilliformis, Blainville, MA. sur les B^lemn., p. 98, pi. 5, fig, 14. (For synonyms ses Duval-

Jouve, Belemnites, page 72.)
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Guard tolerably long (the best preserved specimen measures 60 mm. in length),

inflated at the posterior end, tapering or cylindrical towards the anterior end

;

posterior end slightly accuminate and pointed. Ventral canal very short. Cross

sections almost circular. Apical line straight and central.

Locality and stratigrapUcal posifiow.— Sonari hill, Khattan, Mazdr Drik, Sembar

pass, Tal Ohotiali, Dunghdn mountain ; belemnite shales.

Bemarks.—This species is characterized by its circular cross section, the short-

ness of the ventral canal, and the spherical posterior end, provided with a short

point. In these features the specimens from Baluchistdn agree so well with those

from southern France that there is not the slightest doubt as to their identity.

This species is a little less common than Belemnitea subfusiformis and

Belemnites dilatatus, and with one exception only all the specimens under observation

are very badly preserved.

Belemnites subptisipormis, Raspail, plate I, figs. 4-4a, 5-5a, 6-6«, 7-7S, 8-8a,

9-9a, 10-lOa, 11-11», 12-12a, 13-13a, ]4-14a.

1829. Belemnites subfusiformis, Baspail, Hist. Nat. des. Bdlemn., p. 55, pi. 8, fig. 93.

This is the most common species in the Baluchistdn belemnite shales, but not

one of the specimens is complete; it is mostly found in fragments of a few centi-

metres in length, the longest being 63 mm., or, if the specimen described as var.

BttlucMstanensis really represents a variety of this species, the longest fragment

measures 83 mm. without a trace of the alveolar cavity being visible.

The guard is elongated and slender, the diameter in the two longest fragments

being about ^ of their length. The under part of the guard is cylindrical and by

tapering slowly in the posterior direction its posterior end becomes sharply accumi-

nate. The ventral canal is short and narrow, its edges are rounded. The cross-sec-

tion is circular ; the apical, canal straight, slightly eccentric, and nearer the ventral

side. The alveolar cavity is slightly eccentric and narrow, but comparatively long.

A double dorso-lateral furrow is always distinctly visible in the better preserved

specimens. This species frequently exhibits a peculiarity which has been previous-

ly noticed in other species,—for instance, Belemnites latus, Bl., or Belemnites bipar-

tiivs, Bl. The surface of the guard presents a curious perforated appearance. In the

Baluchistan specimens these perforations prove to be minute elliptical holes, barely

exceeding 1 mm. in length, the longitudinal axis of which generally runs in antero-

posterior direction ; in some cases it deviates slightly, but I never observed any

of the holes transversely directed. These holes are very shallow and are only

found on the superficial layer of the guard ; I have never observed them in any of

the previous layers. As they cover the whole surface very evenly, and as they are

always separated from each other by a distance of not less than their own length,

and usually more, the appearance of a specimen covered with these holes is rather

peculiar. When not filled out with matrix the holes are perfectly empty, and it is

therefore extremely diflGicult to imagine to wh^t agency their origin must be attri-

buted. Of course the action of boring mollusca or annelids seems to give the most
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natural explanation and Duval-Jouve has discussed this question on page 26 of the

memoir quoted, without, however, arriving at a satisfactory conclusion. To me it

seems beyond any doubt that these holes are produced by some sort of a parasite,

not improbably during the animal's life, and that they have nothing whatever to do

with the structtire of the guard.

Varieties.— Belemnitea subfusiformis includes a number of varieties which are

chiefly remarkable by the varying proportion of the length to the diameter of the

guard. On plate I, fig. 13, two fragments of a specimen are figured, which was

certainly not under 60 mm. in length, while its largest diameter measured slightly

over 5 mm.; fig. 11, on the other hand, measuring 62 mm. in length, has a diameter

of nearly 11 mm. As this observation has already been made by previous authors,

it is useless to dwell longer on it ; it will be sufficient to say that Belemnites sub-

fusiformis from Baluchistdn forms no exception in this respect. It may, however,

be useful to describe in more detail some fragments of a large species which

I have referred with some doubt to this species as var. BalucMstanensis, but which

might perhaps represent a new form. Unfortunately they are too badly preserved

to decide this question. It is sufficient to draw attention to the fact that this

species—if it is really only a variety of Belemnites subfusiformis—must have attained

a considerable size in Baluchistdn. The two largest fragments measure 83 mm. in

length without any trace of the ventral canal or alveolar cavity being visible. The

largest diameter below the plane of fracture measures 19 mm., at the anterior broken

end it measures 16 only. In general shape they resemble Belemnites subfusiformis

^

but we may suppose that the guard tapered slightly towards the anterior and more

rapidly towards the posterior end.

These specimens have been chiefly found in a bed of what is probably volcanic

ash, which has apparently somewhat affected their surfaces : under these circum-

stances nothing can be said for the present as to the dorso-lateral furrows, whether

such were present or not, and the whole question of the identity of these large speci-

mens must be left open until farther and better preserved material has been pro-

cured.

Locality and stratigraphical position.—ChaTpT^av Eift, Sembar pass, B^ji

valley, Bolan pass, Sonari hill, Dunghdn mountain ; var. Baluchistanensis, Jali,

Robdar valley, in volcanic ash.

Bemarks.^As 1 was able to compare typical specimens of Belemnites sub-

fmiformis from Castellane with those collected in Baluchistan, I could convince

myself of the identity of both forms, which differ only in the mode of preservation

the guard of the Baluchistan specimens being black, those from Castellane brown ;

otherwise it would be difficult to tell one from the other. Belemnites subfusiformis

is the most common species in Baluchistdn and far exceeds the other forms in fre-

quency of occurrence.







PLATE I.

Pig. 1. GRYPHSi OLDHA.MI, speo. uov., Belcnmite shales, Sembar pass.

Fig. la. „ „ „ anterior view.

Fig. 16. „ „ „ posterior view.

Pig. le. „ „ „ left valve, outer side,

Pig. Id. „ „ „ umbonal view.

Pig. Ifl. „ „ „ ventral view.

Fig. 3. Gryph^a oldhami, spec, nov., Belemnite shales, S. of Marmand.

Fig. 2a. „ „ „ anterior view.

Fig. 26. „ „ „ left valve, outer side.

Fig. 3. Geyph^a oldhami, spec, nov., Belemnite shales, S. of Marmand.

Pig. 3a. „ „ „ posterior view.

Fig. 3S. „ „ „ left valve, outer side.

Fig. 4. Belemnites stjbfusifoemis. Rasp., Belemnite shales, Beji valley.

Fig. 4a. „ „ J, cross-section.

Fig. 5. Belemnites subfusipoemis, Basp., Belemnite shales, Beji valley, ventral side.

Fig. 5a. „ „ „ cross-section.

Pig, 6, Belemnites subpusipormis. Rasp., Belemnite shales, Sembar pass.

Fig. 6a. „ „ „ cross-section.

Fig. 7. Belemnites subpusipormis. Rasp., Belemnite shales, Sembar pass, ventral side.

Fig. 7a. „ „ „ cross-section, anterior end.

Fig. 76. „ „ „ posterior end.

Fig. 8. Belemnites suBFTJaiPORMis, Rasp., Belemnite shales, Bolkn pass.

Fig. 8a. „ „ „ cross-section.

Fig. 9. Belemnites subpusipormis. Rasp., Belemnite shales, Bol^n pass.

Fig. 9a. „ „ „ cross-section.

Pig. 10. Belemnites subpusipormis. Rasp., Belemnite shales, Beji valley.

Fig. 10a. „ „ „ cross-section.

Fig. 11. Belemnites subpusipormis. Rasp., Belemnite shales, Sembar pass.

Fig. lla. „
' „ „ cross-section.

Fig, 12, Belemnites subpusipormis, Rasp,, Belemnite shales, Sonari hill.

Fig. 12a. „ „ „ cross-section.

Fig, 13. Belemnites subpusipormis. Rasp., vaj.". baluchistanensis, Belemnite shales, Jali, Robdar,

Bolkn pass.

Fig, 13a. „ „ „ Belemnite shales,. JaJi, Robdar,

Bolan pass, cross-section.

Fig. 14. Belemnites subpusipormis, Rasp., var. baluchistanensis, Belemnite shales, Jali, Robdar,

Bolkn pass.

Pig. 14a. „ „ „ Belemnite shales, Jali, Robdar,

Bolan pass, cross-section.

Fig. 15. Belemnites latus, Blain., Belemnite shales, Jali, Robdar, Bolkn pass, ventral side.

Fig, 15a. „ „ „ „ lateral view.
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PLATE II.

Fig. 1. Bblemnites (Duvalia) DitATATus, Blain., Belemnite shales, Beji valley.

Kg. la. „ „ „ dorsal side.

Kg. 16. „ „ „ cross-section.

Fig. 2. Belemnites (Duvalia) dilatatus, Blain., Belemnite shales, Beji valley.

Fig. 2a. „ J, „ dorsal side.

Fig. 84. „ „ „ cross-section.

Fig. 3. Bblemnites (Duvalia) dilatatus, Blain., Belemnite shales, Sonari hill.

Fig. 3a. „ „ „ ventral side.

Fig. S6. „ „ „ cross-section.

Fig. 4, Bblemnit es (Duvalia) dilatatus, Blain., Belemnite shales, Dungh^n mountain.

Fig. 4a. „ „ „ ventral side.

Fig. 4i. „ „ „ cross-section.

Fig. 5. Belemnit.s (Duvalia) dilatatus, Blain., Belemnite shales, Sembar pass.

Fig. ba. „ „ „ ventral side.

Fig. 53. „ „ „ cross-section.

Fig. 6. Bblemnites (Duvalia) dilatatus, Blain., Belemnite shales, Sonari hill.

Fig. 6a. „ „ „ dorsal side.

Fig. 65. „ „ „ cross-section.

Fig. 7. Bblemnites (Duvalia) dilatatus, Blain., Belemnite shales, Sonari hill, young species.

Fig. 7a. „ „ „ dorsal side.

Fig. 76. „ „ „ cross-section.

Fig. 8. Belemnites pistillifokmis, Blain., Belemnite shales, Sonari hill, ventral side.

Fig. 8a. „ „ „ side view.

Fig. 86. „ „ „ cross-section.

Fig. 9. Bblemnites pistilliformis, Blain., Belemnite shales, Dunghan mountain.

Fig. 9a. „ „ „ cross-section.

Fig. 10. Belemnites pistillipoemis, Blain., Belemnite shales, Sembar pass.

Fig. 10a. „ „ „ cross-section.

Fig. 11. Belemnites pistiLliformis, Blain., Belemnite shales, Beji valley.

Fig. 11 fl. „ „ „ cross-section.
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INTRODUCTION.

The description of the fauna of the upper cretaceous strata completes the

first volume of series xvi, and it may safely be said that the species deserihed on
the following pages are of special interest, inasmuch as they shed quite a new
light on the geographical distribution of the upper cretaceous fauna.

The following description includes 77 species, but it is quite certain of course

that this number does not include the entire fauna of the uppermost cretaceous beds

in Baluchistan. Our knowledge of the geology of that country is in its infancy,

and it is more than probable that with the increase of our knowledge of it, more

forms will be added to those described here. However, they are quite sufficient to

admit of some general conclusions being drawn. The following species were identi-

fied :

1. Oriitolites macropora, Defrance.

2. Orbitoides socialis, Leymerie.

3. Trochogmilia jprotectans, spec. nov.

4. CfcloUtes medlicotti, spec. nov.

5. „ regularis, Leymerie.

6. Cidaris suleimani, spec. Dov.

7. OrUopsis perlata, spec. nov.

8. Cyphosoma, spec.

9. Frotechinus pauciiuiereulalm, spec. nov.

10. Echinoconus gigas, spec. nov.

11. Holectypm haluehistanensis, spec. nov.

ISJ. Vyrina ataxensis, Cotteau.

13. 11 gigantea, spec. nov.

14. Bchinanthus grieshachi, spec nov.

15. Cyclolampas helios, spec. nov. .

16. „ vishtm, spec. nov.

17. Hemipnemtes pyrenaicus, Hebert.

18. „ leymeriei, Hebert.

19. J, compressus, spec. nov.

20. Hemiaster hlanfordi, spec. nov.

21. „ oldhami, spec. nov.

22. Ostrea aciitiroatris, Nilsson.

23. ,, pectinata, Lamarck.

24. „ tingulaia, Schlotheim.

25. Gryphcsa vesicularis, Lamarck.

26. Exogyra pyrefiaica, Leymerie.

27. Spondylus santoniensis, d'Orbigny,

28. ,, spec, indet.



FAUNA OE BALUCHISTAN.

29. Hinnites (?) foUaceus, spec. nov.

30. Vola quinqiteangularis, spec. nov.

81. „ quadrieostata, Sowerby.

32. Peeteii dujardini, Roemer.

33. Modiola, spec, indet.

34. „ vishnu, spec. nov.

35. Cardita heaumonti, d'Areh. and Haime, var, baluehistanensu, Noetl.

36. J, suheomplandta, d'Areh. and Haime.

87. Cardium loralaiense, spec. nov.

38. „ hanaiense, spec. nov.

39. Cyprina mazariana, spec. nov.

40. „ desensis, spec. nov.

41. Soudairid erassoplicata, spec. nov.

42. Chama eallosa, spec, nov,

43. Badiolites suhdilatata, Musohketoff sp.

44. „ muschketoff., spec. nov.

45. Pholadomya indica, spec. nov.

46. „ tigris, spec. nov.

47. Corbula harpa, d'Archiac and Haime.

48. Trochus lartetianus, Leyraerie.

49. Nerita pontiea, d'Archiac spec.

50. „ areMaci, spec, nov.

51. Turritella, spec. 1.

52. J, spec, 2.

53. „ (?) quinquecostata, spec. nov.

54. Calyptraa spec,

55. Nerinea queUaensis, spec. nov.

56. J, ganesAa, spec. nov.

57. Cerithium vishnu, spec. nov.

58. „ buddha, spec. nov.

59. „ spec.

60. Pugnellus crassicostatus, spec, nov,

61. „ digitatut, spec. nov.

62. „ giganteus,. spec. nov.

63. Ovula esupansa, d'Archiac and Haime.

64. „ haluehistanensis, spec. nov.

65. Strigatella sp,

66. Voluta sp.

67. „ pseudoeostata, spec. nov.

68. folutilithea latisepta, Stoliczka,

69. „ dulia, spec. nov.

70. Tolutomorpha spec,

71. Conus sp,

72. Nautilus stthleevigatus, d'Orbigny.

73. nautilus subfleufiamianus, d'Areh. and Haime,

74. Indoceras laluchistanensis, spec, nov.

75. Sphenodisctts acutodorsata, spec. noy.

76. Baculifes binodosus, spec. nov.

77. Rani^a griesbacM, spec. ^loy.
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Out of these 17 species 66 have been specifically described, while of the remain-
ing 11 the genus only could be determined. I admit this is rather a high percent-

age, but I think it much better to refrain from the specific determination of speci-

mens which are only known as fragments. I much deprecate the practice of many
modern authors who create new species, new genera, even new families, on frag-

ments which show so few distinguishing features, that uncertainty prevails as

to the main characters of species thus created.

Out of the remaining 66 species 42 have been recognized as new, while 24
species could be identified with forms previously described. It is quite clear that

the chief interest rests with these 24 species, which are :

—

1. Orbitoliies macropora, Defrance.

2. Orbitoides socialis, Leymerie.

3. Ci/clolites regularis, Leymerie.

4. Pyrina ataxensis, Cotteau.

5. Hemipnemtes pyrenaicui, Hebert.

6. Hemipaeusteg leymeriei, Hebert.

7. Ostrea acutirostris, Nilsson.

8. Ostrea pectinata, Lamarck.

9. Ostrea ungulata, Sehlotheim.

10. Gryphma vesicularis, Lamarck.

1 1. Exogyra pyrenaica, Leymerie.

] 2. Spondylus santoiiiensis, d'Orbigny.

13. Tola quadncosta, Sowerby.

14. Pecten dujardini, Kcemer.

15. Cardita leaumonti, d'Arch. and Haime, var. balwhistanemis, Noetl.

16. Cardita suhcomplanata, d'Arch. and Haime.

17. Radiolites siihdilatata, MusehketofE.

18. Corbttla harpa, d'Arch. and Haime.

19. Trockus lartetianus, Leymerie.

20. Neritapontica, d'Arcb. spec,

21. Ovula expansa, d'Arch. and Haime.

22. Volutiliihes latisepta, Stoliczka.

2-3. Nautilus suhlavigatus, d'Orbigny.

24. Nautilus subfleuriausianns, d'Arch. and Haime.

It will be convenient to exclude for a moment those species which are hitherto

only known to occur in Indian or Central Asian beds ; these are :

—

1. Cardita beanmonti, d'Arch. and Haime, var. baluchistanensis, Noetl.

2. Cardita aubcomplanata, d'Arch. and Haime.

3. Badiolites subdilatata, Muschketoff.

4. Corbula harpa, d'Arch. and H»ime.

5. Ovula expansa, d'Arch. and Haime.

6. Volutilitkes latisepta, Stoliczka.

7. Nautilus subfleuriausianus, d'Arch. and Haime.

There remain, therefore, 17 species, or 26 per cent, of the total number, which

the Baluchistan upper cretaceous beds have in common with the cretaceous beds

of Europe ; and it is clear that it is these forms which we have chiefly to consider in

B 2
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seeking information with regard to the age and correlation of the Hemipneustes

beds, as they may be conveniently styled. The following table will show the geolo-

gical distribution of these 17 species :—
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Orhitoidea holds a similar position, this view of the correlation of the Baluchistan

Hemipneustes heds hecomes almost a certainty.

We may therefore take it for granted that the Henaipneustes beds are of upper-

most cretaceous age, and that they are most probably homotaxial to the etage

Maestrichtien of the French authors.

Having thus ascertained the age of the Hemipnevistes beds, we may turn back

to India and examine the stratigraphical position of the seven species known to

occur in cretaceous beds in other localities in India, and see how far the view gained

above tallies with the result obtained from the examination of these seven species.

Of course the view thus gained must be considered to be preliminary only, as

seven species can hardly be taken as sufficient evidence for an exact determination.

It may perhaps be better to exclude Cardifa beaumonti, var. baluchistanensis,

because, as I have pointed out on page 46, the Baluchistan variety is not quite iden-

tical with the typical Cardita beaumonti, d'Arch. and Haime, from Sind. From

the remaining species the following have been found in the Cardita beaumonti

beds :

—

Cardita suhcomplanata, d'Arch. and Haime.

Corhula harpa, d'Arch. and Haime.

Ovula eccpansa, d'Arch. and Haime.

Nautilus sulfieuriausianus, d'Arch, and Haime.

To which we may add Nautilus sublcevigatus, d'Orbigny, described as Nautilus

labechi by Messrs. d'Arch. and Haime, so that the total number of species in

common with the Cardita beaumonti beds amounts to five.

This is certainly no large number, and indicates only a distant connection

;

in fact the connection between the beds of the same age in the far distant

Pyrenees and the Hemipneustes beds of Baluchistan seems to be much greater, as

will presently be seen, than that between the latter and the comparatively near

country of Sind. It must not, however, be overlooked that the fauna of the

Cardita beaumonti beds is very imperfectly known, inasmuch as only the corals

and echinoids have been determined. But from these investigations the undeniable

fact appears that no single species of both classes is common to the Hemipneustes

and the Cardita beaumonti beds. This seems to me significant, and if we

further take into consideration that the Cardita beaumonti beds have hitherto

yielded no ammonites, the natural conclusion that the Cardita beaumonti and

the Hemipneustes beds hold different positions in the sequence of the strata suggests

itself. With every reserve I wish to express my opinion that the Cardita beaumonti

beds are decidedly younger than the Hemipneustes beds and hold a higher position

than the latter in the sequence of the cretaceous beds of Sind and Baluchistan.

With regard to the remaining two species, vis., Badiolites subdilatata,

Muschketoff, aM VolutiWhes latisepta, Stoliczka, the former occurs in strata of

Benonian age in Turkestan and the latter in the AriyaMr stage of Southern

Jndia.

We see, therefore, that the outcome of the critical examination of this species is
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quite in harmony with the results deduced from the examination of the species iden-

tified with European forms. There is no evidence whatsoever to indicate an age

lower than Senonian for the Hemipneustes beds.

Having thus ascertained the age which must be attributed to the Hemipneustes

beds of Baluchistan, the relations which they hold to beds of similar age at other

parts of the globe remain to be examined.

The most natural locality for comparison is of course that of Ariyaliir in

Southern India ; the following species have been found common to Baluchistan

and Southern India.

1. Fola quadricostata, Sow.

2. Gryphaa vesicularis, Lain.

3. Ostrea (Alectryonia) pectinata, Lam.

4. Ostrea (Alectryonia) itngulata, Schloth.

5. Ostrea aeutirostris. Nils.

6. Volwtilithes latisepta, Stoliczka.

That is to say, the two localities share not more than six species in common, out

of which the first five are ubiquitous forms which occur wherever upper cretaceous

beds are developed ; they are therefore of no consequence whatsoever. The only

Southern Indian species, which also occurs in Baluchistan, is Volutilithes latisepta,

Stol., of whose identity with Stoliczka's original I liave satisfied myself by direct

comparison. None of the numerous species indigenous to Southern India occur in

Baluchistan. It may perhaps be supposed that in Southern India beds of the

horizon of the Hemipneustes bed are not developed, but this view seems scarcely

probable, although it requires further examination. Mr. Levill^ ^ has expressed

himself very decidedly on this point, by separating the Niniyur beds as the top-

most cretaceous stage from the Ariyaliir stage. But as yet no list of fossils from the

Niniyur beds is known, Stoliczka's list including of course the species of both the

Ariyaliir and Niniyur beds, so nothing definite can be said for the present ; but we
may take it as established that a comparison of the fauna of the upper cretaceous

beds in Southern India with that of the Hemipneustes beds in Baluchistan is

admissible.

This comparison shows unquestionably that there is not the slightest faunistic

similarity between the upper cretaceous beds of Southern India and Baluchistan.

In fact the difference of the composition of both faunas is as wide as it possibly

can be. I refrain from a comparison with the cretaceous beds in Central India, etc.,

because their fauna has not been sufficiently studied as yet, and it appears also

that no strata above Cenomauian are developed in those parts.

As regards Western India and Turkistdn, the relations between the Hemi-

pneustes and Cardita beaumonti beds have already been discussed. There remains,

therefore, only Turkistan, with which the Baluchistdn Hemipneustes beds share only

one species in common, vis., Badiolites subdilatata, Musch. It appears, however,

that strata of the same age as the Hemipneustes beds are not developed in that part

of Turkistan, of which the fauna has been described by Muschketoff, and that

^ Bulletin de la Soc. G6ol. de France, sev. iii, XVIII, 146.
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therefore a comparison of both faunas is inadmissible. There is, however, a strong

indication of the existence of the uppermost cretaceous beds in Russian Turkistdn

as shown by the discovery by Mr. Ootteau of Coraster vilanovce} I must therefore

leave it to be determined how far the similarity extends between the Coraster

vilanovse beds of Turkistan and the Hemipneustes beds of Baluchistan, and content

myself for the present with having drawn attention to this fact.

The upper cretaceous beds of Asia Minor share only a few species with the

Hemipneustes beds. The fauna of the upper cretaceous beds of the south-western

corner of France bears a strong resemblance to that of the Hemipneustes beds of

Baluchistdn. Except such ubiquitous forms as Vola quadricostata , etc., the follow-

ing species are common both to the Maestrichtien of south-western France and the

Hemipneustes beds of Baluchistan

:

Orhitolites macropora, Def.

Orbitoides socialis,. Ley.

Cyclolites regularis, Ley.

Pyrina ataxensis, Cott.

ffemipneustes pt/renaieui, Heb.

Hemipneustes leymeriei, Heb.

Exogyra pyrenaica, Ley.

Trochus lartetianus, Ley.

Nerita pontica, d'Arch.

and probably also

Nautilus suhlcevigatus, d'A'ch,

It is certainly highly remarkable, that even if we exclude the first and last two

species, as occurring elsewhere in similar strata, there are certainly six species which

have hitherto only been observed in the upper cretaceous beds of southern France

and the Hemipneustes beds of Baluchistan. This seems to point to similar physical

conditions under which the upper cretaceous beds were deposited in south-western

France and Baluchistan. Another most remarkable fact is that the Hemipneustes

beds do not share a single specimen with the upper cretaceous beds of Palestine and

North Africa. It may be doubtful whether strata of the age of the Hemipneustes

beds are developed in Palestine, but they certainly occur in North Africa.

These considerations lead us to the conclusion that the Hemipneustes beds are

of upper Senonian age and most probably represent the i^tage Maestrichtien. The

fauna therein contained bears hardly any resemblance to the fauna of similar

age in Southern India or Northern Africa. On the other hand it exhibits the

closest relationship to the fauna contained in beds of similar age of south-western

France. The fauija of the Hemipneustes beds must therefore be considered as

belonging to the European province of the upper cretaceous sea, living probably

in close proximity to its eastern shores. This sea was most probably divided by a

comparatively narrow lafid barrier from the sea in which the upper cretaceous

fauna of Southern India lived, a view first expressed by Dr. Blanford and not, as

J erroneously stated ^ by the late Professor Neumayr.

^ Bulletin de la Soc. Geol. de France, ser. iii, XVII, 155.

2 Kecprds, Geological Survey of India, 1894, XSVII, l?9.
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PKOTOZOA.

I. Class : RHIZOPODA.

Order: FORAMINIFERA.

Family: NOMMULINIDJE.

Genus : ORBITOIDES, d'Orbigny.

Orbitoidbs socialis, Leymerie. PI. I, fig. 1-la, 2-2c, S-3c, 4fid.

1851. Orhitolites Leymerie, Sur un nouveau type Pyren. : Mem. Soc, Gdol. de France, ser. ii,

IV, 191, pi. A, fig. 5.

The disciform test is sometimes rather irregular but always thin, with a sharp

cutting margin. The largest specimen has a diameter of 12 mm., but the average is

about 7 mm. Generally both sides are convex, but sometimes one is a little more so

than the other, and in this case one is almost flat. The thickness of the test varies

therefore considerably, and it is not always the largest specimen which is thickest.

The centre of each side is raised into a low rounded mamelon, that of the upper

side being usually larger. Both sides are covered with a very fine, shagreen-like

ornamentation, which, however, easily wears off.

Locality and stratigrapMoal position.—Des valley, horizon 2.

Remarks.—Its general shape makes this species easily recognisable, and there

is no doubt as to the identity of the Baluchistdn forms with those of the Pyrenees,

but it seems that in Baluchistan it undergoes certain variations with regard to

the thickness of the test. There are, for instance, specimens which closely resemble

Orhitolites seoans, Leym., but which, on other hand, are so closely connected with the

typical form, that it would be unjustifiable to consider them as separate species.

This species has also been found in Asia Minor,^ where it holds a position

similar to that in Baluchi^tdn and the Pyrenees.

Family: MILIOLID^.

Genus : ORBITOLITES, Lamk.

Orbitolites maceopoka, Defrance. PI. I. 2-2c, 3-3c, 4-4d. fig. 5-56, 6-65.

1825. Orbitolites Macropora, Defranoe, Diet, dea so. natnr., Vol. XXXVI, p. 295.

1851. Orbitolites disculus, Leymerie ; Sar nn nouveau' type Pyr. : Mem. Soe. Glol. de Fi-ance, ser. ii.

Vol. IV, 191, pi. A, fig. 1. .

1866. Orbitolites macropora, Tohihatcheff, Asie Mineure, Paleontologie, p. 103.

The thin test, which attains a diameter of about 10 mm., is orbicular, deeply

concave in the central part of each side, but flattened along the periphery.

* Tchihatehetf. Asie Mineure, Faleoutologie, p. 103.
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When the upper layer of the shell is worn off, the arrangement of the internal

chamhers is exhibited ; these are formed by the crossing o two systems of walls, a

right and a left one. Along the margin the opening of several rows of tubuli can be

seen.

Locality and stratigraphioal position.—Des valley, horizon 2.

Remarks.—The general shape of the test of this species is so characteristic that

there can be hardly any doubt that the Baluchistan specimens are identical with

this form, first discovered in the upper cretaceous system of the Pyrenees,

The generic position of Orbitolites macropora seems not quite certain

;

Leymerie, who described it as a new species under the name of Orbitolites disculm,

has in his subsequent memoir on the Geology of the Pyrenees referred it to the genus
Orbitoides. I take the view of d'Archiac, who thinks that it belongs to the genus
Orbitolites, and that 0. disculus Leymerie is identical with Orbitolites macropora.

Defrance.

II. COELENTERATA.

Class- ANTHOZOA.

ZOANTHARIA.

Eamily: ASTR^ID^.

Genus: TROOHOSMILIA.

Teochosmilia protectans, spec. nov. PI. I, fig. 7-75, 8-86, 9-96, 10-105.

I.
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be made in nearly every individual. After a certain height has been attained the

corallvim increases quicljer in height than in breadth: young specimens have

therefore a triangular cross section in the direction of the larger diameter, while the

section of a full grown specimen seems to be composed of two parts, a more rectan-

gular upper and triangular basal portion.

The calyx is elliptical, and, as' will be seen from the above figures, the large

diameter is more than double the length of the short diameter. The corallum has

therefore a markedly compressed shape. Tossula narrow, rather shallow and

elongated. No columella. There are six complete cycles of septa, of which those

of the first and second cycle are nearly equal in size, but much larger than the.

others. The septa are very thin, straight and closely set, their upper edge being

granulated, Inferior part of the visceral chamber completely filled out by dissepi-

ments. The surface is covered with straight, continuous, very delicate granular

costae of equal thickness at the upper margin of the calyx. Epitheca rudimentary, in

narrow bands, marking periods of stopping in the continuous growth of the corallum.

Locality and stratigraphical position.—Mazar Drik.

Bemarks.—The peculiar shape of the corallum distinguishes this species easily

from the other forms of this genus.

One of the specimens fig. 10a exhibits a curious phenomenon, which is rather

difficult to explain in a specimen of 42 mm. in length. The basal portion of the

corallum is broken off, and imbedded in the visceral chamber there is a complete

specimen of a ModiOla, resting in an oblique position, both valves still together,

with the beaks turned downwards, of not less than 18 mm. in length, the breadth

of the corallum being about 24 mm. From the foregoing remarks regarding the

lower part of the visceral chamber which is completely filled up by dissepiments, it

is impossible that the shell could have been imbedded in its present place as it is

after the death of the animal, and it is equally impossible that the shell represents

a species of Lithophagm which has bored into the corallum, because there

is no sign of a hole in the wall of the corallum through which the shell could find its

way into the visceral chamber. As there is also not the slightest indication of a bore

hole in the calyx or anywhere above the place which the shell occupies, it seems to

me unquestionable that the shell must have got into its present position during the

life of the coral which eventually grew over it and imbedded it in the endotheca.

It is difficult to say how the Modiola originally acquired its present position

;

it is not impossible that it led a parasitical life inside the visceral chamber till it

was eventually imbedded in the, endotheca and died.

Family : TRAMNA&TR^IBJU.

Genus : CTOLOLITES, Lamarck..

Ctclolites meducotti, spec. nov. PI. I, fiigi 11-lld, 12-12J.

The corallum is circular in outline, sometimes rather ovate. The base is flat,

even a little concave ; the epitheca is thin, marked with numerous concentric
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rings, of which stronger and finer ones irregularly alternate. In the centte there

is a slightly raised knob, from which fine lines radiate towards the periphei'y.

The upper surface is very slightly convex, nearly flat, with a shallow oval depres-

sion in the o^ti'e* The septa are numerous, all very elose^ thin, straight dnd
subequal, their edges being gUaaulated,

Locality and stratigrapMcal position—^D6b T&iQUf^s upper cretaceous.

Bemarks.—The diameter of this pretty little sp6de& is scarcely more than 25

mm., while its height never exceeds 4 mm. By its flat, dept^sed Uppet ade^ and

the base marked by radiating strise, this species is easily distinguished from

CycloUtes regularis.

Ctclolites bbgularis, Leymerie. PI. I, fig. 13-136, 14-14a.

1851. CycloUtes semiglohosa, Leymerie, Mem. de Soc. Geol. de France, seij ii, IV, 199, pi. B, fig. 14.

1881. CycloUtes regularis, Leymerie, Mem. G^ol. et Pal. des Pyrenees, p. t74.

The corallum is circular in shape ; the upper surface nearly hemispherical,

slightly depressed in the centre. The fossula is longitudinal, slit like, and very nar-

row. The septa are very numerous, thin, unequal and straight, their upper edges

being probably granulated. The lower surface is flat, sometimes even concave^

covered with a moderately thick, concentrically folded epitheca ; in the centre is a

more or less distinctly marked small circular knob.

Locality and stratigrapMcal position.—Sonari Valley, Mazdr Drik.

Bemarks.—This species is easily distinguished from the former by its hemi-

spherical upper surface, and the absence of radiating strise on the lower surface.

Although I am not quite certain whether the edges of the septa are granulated

as in the original of CycloUtes regularis, Ley., I think that, to judge from the general

shape, and particularly from the tumid upper surface, and the narrow slit-like

fossula, the Baluchistdn form must be identical with that from the Pyrenees.

III. ECHINODEEMATA.

Class: ECHINOIDEA.

Subclass: EUECHINOIDEA.

Order : REGTJLARES.

Family : CWdRIDM

Genus : CIDARIS, Klein.

CiDARIS SULEIMANI, speC. nOV. PI. II, fig. l-lo.

Test circular, inflated, apparently equally depressed at both poles, ambulacral

areasnarrowandflexuous, slightly depressed; filled in the middle with two rows

c 2
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of very closely set, transverse, small tul)ercles, each of wliicli carry two or three

rounded minute granules, of which the inner ones are smaller than the outer ; the

poriferous zones are composed of small rounded holes, which are surrounded by a

low filiform ridge. This is, however, always much more distinctly developed in the

outer row than in the inner one ; the pores are arranged in horizontal pairs, which

are separated by a low but sharp septum.

The interambulacral areas are wide and consist of rather narrow but high plates

of which there are six in each row, decreasing in size towards the periproct and the

apex, those at the equator being the largest. The tubercles are large and promi-

nent, the mamillary eminence is apparently rounded and perforated, the boss is

depressed and destitute of crenulations, the areola is large and encircled by a complete

row of small granules.

The miliary zone is rather large, slightly depressed, and provided with numerous

uniform small granules which are arranged in little, irregular, horizontal lines.

Peristome and opening for the apical disc not seen.

Locality and stratigraphical position.—Des Valley, horizon 2 : rare.

Remarks.—The peculiar ornamentation of the ambulacral area, consisting of

two narrow rows of transversely elongated tubercles, which originate by the

passing into each other of two or three separate rows, still indicated by the secondary

granules, distinguishes this species from all the other known forms.

It shows, however, a close relationship to Cideris mamillata, Cotteau,^ particularly

as regards the narrow interporiferous zone of the ambulacral areas, and the rather

small number of tubercles on the interambulacral areas. Unfortunately no enlarged

figure of a part of the ambulacral area is given, and I am therefore unable to say

whether the ornamentation is the same as in Cidaris suleimani or not. If it were

the same the two species ought to be considered as identical.

Family : GLYPE08T0MATA.

Subfamily : DIADEMATIDiE.

Genus : ORTHOPSIS, Ootteau.

Oethopsis perlata, spec. nov. PI. II, fig. 2-2c.

Test circular, about 38 mm. in diameter, height about 12 mm., upper surface

a little inflated, depressed ; lower surface nearly flat, slightly pulvinated at the

margin ; apical disc pentagonal, rather small, composed of five large heptagonal gen-
ital plates perforated by large holes and five small pentagonal ocular plates perforated

by minute holes ; the madreporiform plate is a little larger than the other genital

plates which bear a few small granules. Anal opening small, subhexagonal.

Ambulacral areas rather broad, but less than half the breadth of the interambu-
lacral areas; poriferous zones straight, composed of small rounded pores; pores ar-

' Pal^ontologie fran9aise ; Terr. cretac4, Eohinides, p. 830 pi, , 1079, figs. 11—14.
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ranged in slightly oblique pairs ; near tlie ambitus three pairs of pores are formed into

obliquely placed groups; this arrangement disappears, however, towards the apex

and mouth. Tubercles small, the mamillary eminence small and perforated, the boss

comparatively large aad not crenulated, the scrobicule narrow but deep, sur-

rounded by a complete circle of secondary tubercles.

On the ambulacral area there are two very regular rows of tubercles, of which

about one comes on every three ambulacral plates. There are about 30 tubercles in

each row, which decrease in size from the equator to either pole ; in the miliary zone

there are two rows of secondary tubercles, between which there are some small gra-

nulations. On the interambulacral area there are twp rows of primary tuber-

cles, slightly larger than those of the ambulacral area, which extend from the

apex to the mouth ; on either side of each of these rows there are two rows of

secondary tubercles, which do not reach up to the apex, but probably extend to

the mouth ; the two lines next to the primary row reach rather high up on the upper

surface, but disappear before they reach the apex. As regards the relative size of

the tubercles, those that compose the outer rows are a little smaller than those of the

inner ones ; fine granules are sparsely and irregularly distributed between the

primary tubercles. Peristome unknown.

Locality and stratigraphical position.—Des Valley, horizon 4.

Bemarks.—The specimen above described is considerably damaged, but those

parts which remain, exhibit the features sufficiently well to allow of its determina-

tion. The chief difficulty arises from the weathered state of the test, as it is not

easy to decide whether the tubercles are perforated or not ; a few tubercles, however,

show minute holes, so that although no traces are left on the majority of them,

it is quite certain that the tubercles were perforated and not crenulated.

Cotteau states^ that the genus Orthopsis forms part of the Diadematidse, with

perforated non-crenulated tubercles. Its chief features are the numerous small tu-

bercles on the ambulacral and interambulacral areas and the regular straight am-

bulacral plates separated by conspicuous sutures, features which are well noticeable

with the above specimen, so that there is no doubt as to its generic identity.

The nearest relation of Orthopsis perlata is Orthopsis ovata, Cott., which has,

however, only 8 rows of tubercles on the interambulacral areas instead of the 10 of

the Baluchistdn species. Orthopsis granularis, Cott., and Orthopsis miliaris, Cott.,

sp., are distinguished by the still smaller number of rows of tubercles on the in-

terambulacral areas and by their generally smaller size.

Genus : CYPHOSOMA, Agassiz.

Ctphosoma sp.

The only specimen by which this genus is represented is a small, much worn,

and deformed test of 22 mm. in diameter, circular in shape, with a depressed upper

surface and a slightly pulvinated lower surface; apical disc destroyed, ambulacral

' PaMpntolpgie franfaise ; Terr, cret., Eohinodermes, Vol, VII, p. 551.
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areas nearly as broad as the interambulacral ones, poriferous zones a little undulat-

ing, composed of small pairs arranged in horizontal non-conjugated pores. Two rows

of rather large tubercles, the same size on both the ambulacral and interambulacral

areas. Mammillary eminence large, rounded, iniperforate, boss low, depressed,

crenulated, surrounded by an incomplete scrobicular circle of small granules, a few

isolated granules in the miliary zones. Peristome large, round, with ten short inci-

sions on the lower end of the five interambulacral areas.

Locality and stratigrapMcal position.—D^s Valley, horizon 2.

Remarks.—It is to be regretted that the specimen is too ill preserved to allow

a specific determination ; and considering the minute differences on which the

numerous species belonging to this genus are founded, it would be rash to identify

a specimen of which hardly more than the generic features can be ascertained.

Subfamily: ECHINIDiE, Wright.

PEOTEOHINUS, gen. nov.

Test thin, large, circular in shape ; upper surface highly inflated, conical

;

lower surface flat, slightly pulvinated at the margin.

Apical disc not very large, pentagonal ; genital plates perforated by large

holes ; anal opening comparatively small.

Ambulacral areas less than half the breadth of the interambulacral ones,

slightly convex; interambulacral areas broad and probably slightly convex in

the centre.

Poriferous zones straight, rather narrow ; pores small, rounded ; each ambulacral

plate carrying three pairs of pores, internal pair composed of minute holes ; in the
two external ones the holes are of much larger size, but equal in both pairs ; outer

pairs arranged in a zigzag line, at the internal angles of which are placed the minute
internal pair. Tubercles small, but uniform in size, imperforated, non-crenulated

arranged in vertical rows, which are most numerous at the ambitus and decrease in

number towards the apex and mouth, but remain more numerous on the lower than
on the upper surface ; two rows of tubercles on both ambulacral and interambu-

lacral areas reaching up to the apex.

Periproct unknown.

StratigrapMcal position.—Upper cretaceous series, Baluchistan.

Bemarks.—^I hesitated for some time as to whether I should consider this

specimen as the type of a new genus or a species of the genus Psammechinusy
with which it shows the closest relationship both in general shape and the peculiar

arrangement of the pores. It differs, however, from all the known species belong-

ing to the genus JPsammechinus, Ag., in which genus the pores are all of equal
size and seemingly arranged in groups of three pairs on each ambulacral plate

obliquely Inclined in apical direction, as can be seen on Desor's plate XVIII, fig. 2a
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or 8a. On the other hand, the figures in the Pal^ontologie frangaise, for instance

plate 1201, fig. 4i, or plate 1203, fig. 6—show distinctly that the triple groups of pairs

of pores are formed not by the pores of one ambulacral plate, but by the pores of

two consecutive plates. If we call the pairs of pores on one plate by numbers 1, 2, 3,

1 being the apical, 2 the median, 3 the peristomal pair, we find that the groups are

composed of numbers 3, 1, 2, while the pairs on each plate are arranged in such a

way that they form an irregular triangle, pair No. 2 being the most external,

No. 3 the most internal one, and taken as a whole the pores are arranged in three

rows, the external of which is formed by pairs No. 2, the median by pairs No. 1,

and the internal one by pairs No. 3.

Now, in the specimen described below it will be noticed that the pores are

seemingly arranged in groups of two, which are inclined ia the direction of the

peristome ; the third pair, however, is so much reduced that it is hardly visible,

but if of the same size as the former ones it would be the lowest in a group, which

consists of pairs 2, 3, 1, of which 2 and 3 belong to one, 1 to the next following

plate in the direction of the peristome. On each plate the pores are therefore

arranged in such a way that pair 1 is the most internal pair, 2 the most external,

and pair 3 the median one. The following diagram will show the arrangement of

the pores on each plate, the arrangement of the pairs in triple groups, and the

direction of inclination of each group in the genus Psammechinus and Frotechinus.

The difference in the arrangement of the pairs of pores in the two genera is too

conspicuous to be overlooked, and I think that it fully justifies the establishment

of a new genus, considering besides that pair No. 1 has become obsolete.

How far the above rule as to the position of the pairs of pores on each ambu-

lacral plate and their arrangement into groups applies to the other genera of the

OUgopori, I am unable say for the present, but to judge from Stomechinua denuda-

tus, Cott. (Pal. franc, pi. 1204, fig. 4), this genus differs from the above two genera

by a different arrangement ofthe pores, which are arranged in pairs inclined towards

the peristome, ia the order of 3, 1, 2, so that pairs No. 2 form the internal, 3 the

external, and 1 the median row.
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Protbchinus patjcitubbrculattjs, spec. nov. PI. II. fig. 3-3A. PI. III. fig. 1-la;

The thin, large test is circular, having a diameter of not less than 95 mm. ; the

upper surface is highly inflated, apparently a little conical, the lower surface flat,

slightly pulvinated at the margin.

Apical disc imperfectly known, hut apparently not very large : anal opening

small.

Ambulaoral area not very broad, slightly convex, poriferous zones straight, rather

broad and trigeminal, pores small, rounded and arranged in a peculiar fashion; the

apical pairs of each plate, which form at the same time the inner row, are composed

of two minute pores situated on a small elliptical plate, which looks as if it were

jammed between two consecutive ambulacral plates ; the two other pairs are com-

posed of larger pores of the same size arranged at the four angles of a rhomboid.

Tubercles very small, but uniform in size, all over the test ; the mammillary

eminence is rounded, low, imperforate ; the boss low, not crenuulated, surrounded

by a flat, rather large areola which is encircled by a low, smooth ridge.

On the ambulacral areas there are about 8 somewhat irregular rows of tuber-

cles at the ambitus which, extending to the mouth, are reduced to about 4 on the

upper surface ; the rows gradually disappear until there remain only the two exter-

nal ones which reach as far as the apical disc ; on the interambulacral areas about

16 to 18 rows of tubercles may be counted at the ambitus; this number is, however,

quickly reduced to about 4 near the mouth and 3 to 4 on the upper surface, of which,

however, only two extend as far as the apex. The tubercles are arranged in horizon-

tal lines on the interambulacral plates in such a way, that beginning from the apex

the number of tubercles on each plate very slowly increases from 1 to about 9

near the ambitus, and then equally slowly decreases to about 4 near the mouth.

Miliary zones perfectly smooth, except some minute sparsely distributed granules.

Periproct unknown, but apparently not very large.

Spines short, very thin and longitudinally striated.

Locality and stratigraphical position.—Upper cretaceous series, horizon 4,

Des Valley.

Remarks.—Unfortunately none of the specimens is completely preserved ; the

thin high conical test was apparently too weak to withstand pressure, and for this

reason they are all more or less deformed. I am therefore unable to say whether

it is an original feature that the interambulacral areas are slightly concave

in the centre ; it is quite possible that this may be so, and then it would be quite in

accordance with the slightly convex ambulacral areas.
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Order: lEREGULARES.

Suborder : GNATHOSTOMATA.

Family: ECEINOCONWM

Genus : ECHINOCONUS, Breyn.

EcHiNOCONTjs GiGAS, Cotteau. PL III. fig. 2-2A.

1836. Eehinoconiit gigas, Cotteau, Paleontolt^e franfaise. Terrain Cr€t, p. 511 ; pi. 994, fig. 6, pi. 99S.

Unfortunately only two specimens of this pretty species have been found, both

of which are so much damaged that I am unable to give a full description; however

they allow of the determination of the chief characters.

Dimengiont.

Length L:=60 mm.
)

Breadth h=5S „ > approximately.

Height h=50 m. )

The test is of a subpentagonal shape, a little broader anteriorly, than

posteriorly, where it is visibly contracted. The upper surface is slightly inflated and
equally rounded in all directions

;
profile line semicircular, apparently a little

more steeply inclined forwards than backwards. Lower surface flat or slightly

convex.

Apical disc slightly excentral towards the anterior margin.

Ambulacral areas narrowly lanceolate, extending from apex to the periproct

;

poriferous zones linear, slightly concav e, composed of minute pores which are

arranged in oblique pairs ; each pair is separated from its neighbours by a low fili-

form ridge, and the two pores are again separated by a vertical septum joined to

two horizontal ones ; each pore opens on the top of a minute boss.

Peristome and periproct unknown.

The ornamentation consists of small perforate tubercles, sunk in deep and

comparatively broad scrobicules, and very minute tubercles of the same kind arrang-

ed in circles round the former ; both kinds are very homogeneous and not much
crowded. On the interporiferous zone of the ambulacral area the tubercles are ar-

ranged in 6 or 7 rows, the two external ones of which are composed of smaller

tubercles than the others, which are of the same size. On the interambulacral areas

the tubercles are arranged in irregularly curved lines, in such a way that one row

extends from the median suture to the poriferous zones over several plates.

Locality and stratigrapMeal position.—Mazdr Drik, horizon 8.

Remarks.—Cotteau states that the chief specific features of Eohinoconus gigas

are its large size, its generally inflated test, particularly its conical transverse section.

Now, if we apply this characteristic to the specimens from Baluchistdn, it fits them
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so well, that I think it would be a mistake to describe them under a new specific

name. Unfortunately in Cotteau's description nothing is mentioned about the

arrangement of the tubercles, nor the peculiar form of the pairs of pores. With

regard to the former, the figures of Echinoconus gigas are unquestionably not trust-

worthy, being apparently more or less diagrammatic. I am unable to say how far the

Baluchistan specimens agree with the original, but as regards the pairs of pores, an

enlargement of which is given on Cotteau's plate995, fig. 4, a marked difference

seems to exist, provided fig. 4 is drawn correctly ; it exhibits two pores separated

by a large rounded tubercle and surrounded by an elliptical filiform ridge, if I

correctly interpret the line which surrounds the pores. Now if only moderately

enlarged, the pairs of pores of the Baluchistdn form exhibit similar features, but

if looked at through a powerful magnifying lens, they show the peculiar arrangement

above described. Whether this may be regarded as a real difference between

the forms from Baluchistan and those from the Pyrenees must remain an

open question for the present. If so, the Baluchistan form must receive a new

name, although it should always be remembered that its closest relation is

Echino'conus gigas from the Pyrenees. But as this question cannot be decided

at present, I prefer identifying it with that form, considering that the general

shape of the test agrees so exceedingly well with it.

Genus : HOLEOTTPUS, Desor.

HOLBCTTPTJS BALTICHISTANBNSIS, SpeC. nOV. PI. III. fig. 3-3B.

Dimensions.

Length L =31 mm, 38 mm.
Breadth b = 31 „ 38 ,

Height h = 20 „ ?

The test is circular, length and breadth being the same ; the upper surface is

moderately inflated, regularly rounded in all directions ; profile line oval, ambitus

rounded, lower surface pulvinated.

The apical disc is small and not distinctly visible, but the madreporiform plate

is large, completely filling the whole centre.

The ambulacral areas are broad, about half the breadth of the interambulacral

areas at the ambitus : the poriferous zones are flush with the test, very narrow and
filiform ; they arecomposed of minute round pores, which are arranged in oblique

pairs.

Peristome central, invisible in all the specimens, but apparently not very large.

Periproct very large, oval and pointed at each end ; situated on the lower

surface and nearly filling the whole space between mouth and ambitus, so that there

exists only a very narrow bridge between its anterior end and the mouth.

The ornamentation consists of very small perforate tubercles, on a non-
crenulated boss, which is sometimes surrounded by an irregular scobicular circle.

On the lower surface the tubercles are larger than on the upper surface, where they
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become so small that they are hardly visible. On the ambulacral areas there are

six rows of them which are reduced to two near the mouth, whilst on the upper

surface they are arranged in such a way that each plate carries one tubercle. On

the interambulacral areas there are at least 14 rows of tubercles of the same kind,

which are, however, reduced to two near the mouth, but continue to the apex,

where they become very small.

Locality and stratigraphical position.—D^s Valley, horizon 4,

Remarks.—Owing to the thinness of the test, all the specimens are more

or less damaged or crushed ; this has, however, the advantage that the internal

side of the test can be examined, which shows that no internal septa exist, and the

specimen under examin ation really belongs to the genus Holectypm, not to DiS'

coidea ; apart from this, thelarge size of the periproct, rather speaks for Holectypus

than for Discoidea.

This form is distinguished from all other known species by its ornamentation

of the test.

Suborder: ATELOSTOMATA.

Family: CASSlBULID^.

Subfamily : ECHINONEIN^.

Genus: PTRINA, Desmoul.

Ptrina ataxensis, Cotteau. PI. III. fig. 4-4c, 4A., PI. IV. fig. 1-la, 2.2b,

3.3a, 4.4A, 5-5b.

IS63. Pyrina ataxensis, Cotteau; Echinides fossilea des Pyrenees, pi, 42,

Dimensions of the different varieties.
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become more rounded, but the upper surface is much more inflated, the test has

become more globular, and the profile forms nearly a complete ellipse.

In the third variety, var. glohoaa, the pentagonal shape has almost disappeare d

and the test has become nearly circular; at the same time, the inflation of the upper

surface has gone still further, the profile forming an ellipse nearly approaching

a circle, the test thus becoming globular.

As may be expected from this description, the lower surface of var. penta.

gonalia is large, flat, and only slightly pulvinated near the circumference; in the

var. tumida it is a little more inflated and in the var. globosa it is nearly as much

inflated as the upper surface. Ambitus rounded in a varying degree,

Apical disc central, very small composed of flve genital plates, four of which

are perforated by large holes ; the fifth imperforate, and flve small ocular plates

perforated by tiny holes ; the two posterior ones nearly overlap the imperforate

genital plate; madreporiform plate a little larger than the other genital plates.

Ambulacral areas narrowly lanceolate, extending from the apical disc to the

mouth ; the poriferous zones are linear, slightly concave ; the pores are minute and

placed in oblique pairs ; in passing around the ambitus and on the lower surface the

pairs arrange themselves in numbers of three, in oblique lines.

The peristome is out of the centre, just a little nearer to the anterior margin ;

it forms an irregular pentagon with its long axis obliquely directed from right to

left. Periproct large, longitudinal and pyriform, just above the posterior margin

but invisible from above ; from below only its lower edge can be seen ; in yar.penta-

gonalis the periproct is hardly above the margin, while in var. globosa it seems to

be right in the middle of the height of the test.

The ornamentation consists of small imperforate tubercles which are deeply

sunk in a very narrow scrobicule; on the lower surface the tubercles are larger and

more numerous than on the upper surface, where they are smaller and more spar-

ingly distributed, with numerous delicate granules between them. On the inter-

poriferous zone of the ambulacral area the tubercles show a tendency to arrange

themselves into rows, of which there are eight altogether ; the three outer ones are

very regular, and their tubercles, increasing in size towards the interior, are arranged

in alternating lines ; the two inner rows are less regular. On the interambulacral

areas the tubercles are irregularly distributed, but apparently they are more crowded

towards the lower lines than in the interior.

LocalUy and stratigraphical position.—Des Valley, horizons 2 and 4, very

common ; rare at Mazar Drik, horizon 8.

Memarks.—It might be more advisable to describe the above three varieties

under three separate specific names, as they are seemingly well characterised by the

differences in the shape of the test, than to unite them under one common name.

I fully admit that if we take, say, fig. I of var. pentagonalis SiU^ ^^. 5 of var.

globosa, this view would be justified, provided we had only these two specimens and
no intermediate links ; but these two extremes are so intimately connected by
imperceptibly varying links, that it is impossible to consider them as separate

species when we have proof that they only form the terminal points of a continuous
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chain. This will be more convincing if we compare the ratio height to length

of some of the specimens. Arranged in ascending order, these figures are

:

•60 -61 '68 71 -72 -73 "80 -81 -83 -86 -92.

We have therefore at one end specimens where the height is barely '6 of the

length, while at the other end there are forms where it reaches more than '9, yet

both these extremes are connected by a series of intermediate forms which are some-

times difficult to classify. I have arranged them in such a way that var. penta-

SrowaZis includes all the forms of which the ratio is below 0*63; var. tumida

includes all those below '80 and var. glohosa all those above '80.

The above arrangement seems to represent the three varieties very well, but if

we sort a number of specimens, there will always be some specimens having

a ratio '64 or '81, which it is difficult to include amongst the one or the other

variety, between which they form the connecting links. However, such speci-

mens must be expected and they only prove that, though there is a large

difference between a specimen of the ratio '60 and one of the ratio '92, it is im-

possible to consider them different species.

The varieties as above described, may be referred to Fyrina ataxensis, Cotteau,

although it seems that the species from Baluchistdn become sometimes more penta-

gonal in plan and globular in shape than the specimens figured on plate 988 of the

Paldontologie fran9aise ; on the other hand, the var. tumida agrees so well in shape

with Cotteau's species, that I have not hesitated to identify the Baluchistan

£orms with it.

Pteina gugantea, spec. nov. PI. IV. fig. 6-6c.

Dimensions.

Length L . ..........=: 61 mm.
Breadth b = 44 „

Height h = 38 „

i
=•««

L
='*

The test has a subpentagonal shape, being slightly broader anteriorly than

posteriorly ; the upper surface is highly inflated, conical ; the profile is much

more sharply curved on the anterior side, than on the posterior one, where it slopes

more gently. The sides are rounded, the lower surface is slightly pulvinated, only

around the peristome it is a little depressed.

The apical disc is small, slightly excentral in an anterior direction ; the four

genital plates are rather small and perforated by large holes, but the madrepore

plate surpasses the others considerably in size and completely fills the centre. The

ocular plates are minute and hardly visible.

The ambulacral areas are narrowly lanceolate, extending from the apical disc

to the peristome ; the poriferous zones are linear, very narrow, and slightly concave.

The minute pores are equally rounded and arranged in oblique pairs, which on the
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ambitus and lower surface form groups of three pairs, which are inclined in the

apical direction.

The peristome is small, slightly excentral, and apparently irregularly pen-

tagonal.

The periproct is large, pyriform, the point being turned in an apical direction,

situated just above the margin in such a way that it can still be seen from below.

The ornamentation consists of small tubercles sunk in deep serobicules, which

are slightly larger, and more crowded on the lower, than on the upper surface

;

they are sometimes surrounded by minute granules. On the interporiferous zone

the tubercles are arranged in 9 vertical rows, which, except the median one, reach

from the mouth to the apical disc, and increase in size towards the centre line, the

tubercles of each row alternating with the others ; the tubercles are therefore also

arranged in apically inclined lines ; on the interambulacral areas the tubercles are

very irregularly distributed, although there is a tendency to an arrangement in

vertical rows.

Locality and stratigraphical position.'—'D6s valley, horizon 4.

Bemarks.—By its larger size and the position of the periproct this species can

be easily distinguished from Pyrina ataxensis^ Cotteau.

Subfamily : ECHINOLAMPIN^.

Genus : EOHINANTHUS Breyn.

EcHiNANTHUS GRiESBACHi, spec. nov. PI. IV. fig. 7-7A, S-8b.

PI. V. fig. I-IA, 2-2b.

Dimensions offour specimens.

Length L = 39 38 37 26
Breadth b = 32 32 28 22
Height h = 20 20 21 16

b
•j^ = -82 -84 -76 -84

h

-jl^
= -51 "52 -56 -61

The moderately thick test is oval, but very slightly narrower in front than

behind ; the upper surface is tumid, varying considerably in the degree of eleva-

tion; in some specimens it is subdepressed, in others subglobular, as will be seen from

the above figures for -r ; the apex generally coincides with the apical disc, but

there are specimens where it is slightly behind it ; the profile forms a regular

semiellipse, but is very slightly truncated at the posterior end; the sides are

rounded and more or less inflated ; the lower surface nearly flat or very slightly

convex.

The small apical disc is excentral and composed of four large genital plates

perforated by large holes and five minute ocular plates.
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The ambulacral areas, flush with the test, are narrowly lanceolate, limited to

the upper surface, subpetaloid, and unequal in size ; the single ambulacrum is short

and broad, the antero -lateral pair broader and a little longer, the postero-lateral

pair considerably narrower, but at the same time longer than the former. In the

single ambulacrum the poriferous zones are slightly curved and consist of an equal

number of pairs of pores ; the inner pores are round, the outer elongated and

conjugated to the former by a fine sulcus ; on the narrow ridges between each pair

of pores there is a row of 3 to 4 minute granules. In the antero-lateral ambulacra

the poriferous zones are more strongly curved, the anterior zone being slightly

shorter than the posterior one ; in the postero-lateral pair the poriferous zones are

only slightly curved, the posterior zone being narrower and considerably shorter

than the anterior one. The pores are the same as in the single ambulacrum. At
the lower end of the petals the pores become smaller, and are set wider apart

as they pass round the border of the test to the peristome.

The peristome is subcentral slightly nearer to the anterior border, pentagonal,

elongated in longitudinal direction and surrounded by a well developed floscelle.

The buccal petals are rather large, broad and nearly closed ; their poriferous

zones are well developed, but have not many pores, which are apparently of the

same number in both rows. The posterior petals are shorter and broader than the

anterior ones, which are the same length as the odd one.

The interambulacra end actinally in short rounded bourrelets which are covered

on the sides with an exceedingly delicate granulation.

The longitudinal periproct is very small, pyriform, situated above the posterior

border in such a way that it is neither visible from above nor below ; the upper

edge is slightly overhanging.

The ornamentation of the upper surface is very homogeneous and consists of

numerous minute tubercles sunk in a deep scrobicule ; on the lower surface the

tubercles suddenly increase in size towards the centre, not covering, however, a

rather broad band which extends from the posterior interambulacral bourrelet

to the posterior border ; in front of the mouth this band is short and not so well

marked as behind ; under the magnifying lens numerous delicate granules can be

seen on this band.

Locality and stratigraphical position.—D^s Valley; horizons Nos. 2 and 4,

Mazar Drik ; horizon No. 8.

Bemarhs,—It will be seen from the above description that one of the peculiar

features of this species is its lower surface ; only in one specimen is it slightly

concave in the centre ; in all the others it is flat, even slightly convex. As regards the

ornamentation of the lower surface it differs in this respect from all the other species

known to me. The peculiar band extending from the posterior border to the

mouth, and for a short distance beyond it, covered with minute tubercles, bordered

on either side by areas covered with rather large tubercles sunk in deep scrobieules,

increasing in size towards the centre, gives this species an appearance quite like a

Ccissidulus,
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Genus : OLTPEOLAMPAS, Cotteau.

CiYPEOiAMPAS HELIOS, spec. nov. PI. V. fig. 3-3b, 4, 5.5A.

Dimensions of three specimens.

Length L =61 58 56

Breadth b =48 50 4?

Height h =42 40 37

J* ....... =-88 -86 -84
L
A =-68 -68 -66

L

The thick test is oval, slightly broader behind than before, where it is a little

contracted ; the upper surface is tumid ; the apex excentral and slightly forward
;

the longitudinal profile declines in a short curve on the anterior side, while it slopes

a little more on the posterior side ; the sides are inflated and rounded ; the lower

surface flat, slightly concave around the mouth.

The excentral apical disc, which is star shaped, is composed of four genital

plates which are perforated by large holes and five ocular plates perforated by

minute holes ; the genital plates are very small, with the exception of the madre-

poriform plate, which is very large and completely fills the centre, nearly overlap-

ping the other plates ; the ocular plates are microscopical and hardly visible.

The ambulacral areas flush with the test are broadly lanceolate, open, straight

and very uniform in their proportions; the posterior ambulacra slightly longer than

the others, the single ambulacrum and the anterior pair equidistant from each

other, but the posterior pair is slightly more distant from the anterior pair and

is placed more closely together. The number of pairs of pores in each zone is

nearly equal, varying from 64 to 66 ; the pores in the inner row are small and
round ; the outer pores are elongated and are joined to the former by fine horizontal

sutures. At the lower part of the petals the pores suiddenly become much smaller

and are set much wider apart as they pass round the border of the test and extend

to the peristome, where they increase again in size. The peristome is slightly

excentral and occupies a slight depression near the anterior border ; it is rather

large, pentagonal and surrounded by a large well developed floscelle.

The buccal petals are only slightly concave, but rather broad and widely open
at their ends ; the poriferous zones are well developed and consist of numerous
small elongated pores in the outer row, and a smaller number of rounded pores in

the inner row which are connected by very shallow grooves. The single petal is

the shortest, the antero-lateral pair the longest.

The interambulacra end in short rounded bourrelets which are covered

at the sides with an extremely delicate granulation and on the top with a few
larger tubercles.

The small longitudinal periproct is situated just above the posterior margin,
but not visible from above, at the lower end of two obtuse, hardly visible keels,

which extend from the apical disc to the posterior margin.
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The omamentatioa of the upper surface consists of very small tubercles sunk

in shallow scrobicules, between which there are numerous minute granules. On
the lower surface the tubercles become much larger and the scrobicules are much
wider, with the exception of a narrow longitudinal band that runs from the post-

erior interambulacral bourrelet to the periproct. The lower surface is entirely

covered with the larger tubercles ; under a magnifying lens it will be seen that the

apparently smooth band is covered with minute granules surrounded by scrobi-

cules ; this feature, however, is only well seen on specimens which have not been

much worn by weathering.

Locality and stratigraphical position.—Des Valley ; horizons Nos. 2 and 4,

Mazdr Drik, horizon No. 8.

Bemarks.—'Clypeolampas helios is so closely related to Clypeolampaa ovum

from the upper cretaceous strata of the Pyrenees that I first considered it

identical with that species, but on closer examination I noticed the following differ-

ences (provided, of course, that the figure of that species in the Pal6ontologie fran§aise

is correctly drawn): Clypeolampas ovum is broader on the anterior side and aceu-

minated behind, while just the opposite features are exhibited in Clypeolampas

helios, which is broader behind and contracted in front. The chief distinguishing

feature is, however, the higher and more conical shape of the test : the ratio -j- is

0'76 in Clypeolampas ovum, while it certainly does not exceed 0*68 in Clypeolampas

helios.

"Whether there really exists a longitudinal band on the lower surface covered

with minute tubercles or not I am unable to say. If it is really absent in Clypeolam-

pas ovum, it would form a good distinguishing feature from the Baluchistan

species.

Oltpeolampas VISHNU, spec. nov. PI. IV. fig. 1-lc.

Dimensions.

Length L =46 mm.
Breadth b =39 „

Height - h =14 „

i =-84
L
h .•• . . =30
L

Only a single specimen of this species has come under examination, and this

has suffered to such an extent from weathering that all the finer details are effaced.

The test is elliptical, a little narrower anteriorly than posteriorly ; the upper surface

is tumid and the apex is considerably excentral, being nearer the anterior margin

;

the profile forms, therefore, an unsymmetrical curve which slopes very gradually

toward the posterior, and steeply towards the anterior margin ; the sides are pretty

steep, slightly inflated, the ambitus rounded, the lower surface is flat, even a little

concave around the mouth.

Apical disc not visible.

Ambulaeral areas lanceolate, open at the end, rather long and unequal in size,

E
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the posterior pair being the longest, the odd one the shortest; poriferous zones

straight, narrow, composed of small pores.

Mouth, pentagonal, transversely elongated, surrounded by a large floseelle, the

details of which are effaced.

Periproct supramarginal, rather large.

Ornamentation not visible.

Locality and stratigraphical position,—Mazar Drik, horizon 2«.

Bemarks.—Although not well preserved, there is no doubt that this specimen

belongs to the genus Clypeolampas. It is easily distinguished from Clypeolampas

helios, by its low, rather depressed test, the ratio of height to length being very

much smaller.

Family : EOLASTERIBJE.

Subfamily : ANANCHYTIN^.

Genus: HEMIPNEUSTES, Agassiz.

\%^1 . SemipneuHes, Agassiz, Catalogue raisonn^ des esp., etc. d'Bchimdes, Annales des sciences natuielles,

ser. iii, ZooL, Vol.| VIII, page 34.

Test suborbicular or elliptical, slightly truncated behind ; upper surface high

and inflated or low and depressed, lower surface flat or slightly convex.

Anteal sulcus extending from summit to mouth ; broad and flat at the begin-

ning, narrow and deep near the mouth.

Apical disc slightly elongated, composed of four genital plates perforated by

large holes, and five smaller ocular plates perforated by minute holes ; the right

antero-lateral genital plate larger than the other, serves as madrepore plate.

Ambulacra open and unequal ; the single one, lodged in the anteal sulcus, is

composed of extremely fine narrow and equal poriferous zones ; pores very small

and obliquely arranged in pairs. Lateral ambulacra broad, flush with the test and

composed of very unequal poriferous zones ; anterior zone very narrow, pores very

small, in horizontal pairs, posterior zone broad ; pores of equal size, inner pores

small and round, outer ones elongated and joined to the former by a narrow furrow.

Basal portion of the postero-Iateral ambulacra long, and marked by a few

scattered pores ; antero-lateral ones indistinct, short, and only indicated by a few

pores at the anterior corners of the mouth.

Peristome near the anterior margin small and semilunar ; posterior lip strongly

developed and projecting. Anal opening just above the posterior margin, at the

upper end of a depression which deeply grooves the posterior margin.

No fascicles.

Tubercles of two kinds ; small homogeneous granules all over the surface ; larger

tubercles surrounded by a scrobicule on either side of the anteal sulcus on the upper

surface, and in two regions, a lateral and a central one, separated by two smooth

bands on the lower surface.
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Eemarks.—The genus Eemipneustes was founded by Agassiz in 1835 on two
remarkable urchins, one of which was the well known Spatangus radiatus. Lam.,

from Maestricht ; the second was M. africanus from the upper cretaceous beds

of Algiers. Agassiz characterises the new genus as follows :

—

" Test 61ev^, trfes epais. Un sillon ant^rieur profond. Ambulaeres pairs a fleur

de test, zones porifferes in6gale8 ; les exterieures ayant des pores allonges transversale-

ment, les int&ieurs de simples trous ronds. Anus au bord post^rieur. Quatre

pores gdnitaux s6pares par une plaque interm^diare. Point de trace de fascioles, ni

p6ripetales, ni sous anal. Deux espfeces de la formation cr6tac^e."

The above diagnosis has been slightly amended by D^sor,' and I fully agree

with that author that a genus thus characterised should be easily recognised. Not-

withstanding this and although fully realising the remarkable feature of lateral am-

bulacra, forbes^ is of opinion that the genus Semipneustes is identical with

the genus Toosaster, but he apparently forgets, as D^sor justly remarks, that the

ambulacra of Memipneustea are open and not petaloid, and that the apical disc is

elongated.

With more apparent justification, d'Orbigny' identifies Semipneustes with Eol-

aster, dwelling in detail on the characters which are common to both genera, but,

as Ddsor remarks, " la profondeur du sillon anterieur, le contraste frappant entre

les deux zones porifferes d'un meme ambulacre " are characters which are quite

sufficient to justify the independence of the genus Semipneustes.

D6sor's view has been generally accepted, and I think that if the characters as

given in the above description of the genus are accepted, the genus Semipneustes

forms so characteristic a group that even in badly preserved specimens its identity

cannot be mistaken.

Up to the present date five species of Semipneustes were known, to which

must be added a new one, so that there are now six species altogether, viz.,

—

1778. Hemipneustes striato-radiatus, Leske.

1848.
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H. delettrei

H. striato-radiatus

H. af

B. pyrenaicus

= 0-92.

= 091.

= 0-90.

• • • • = 0*83 ^" *o8»

We see that in E. leymeriei, H6b., length and breadth are nearly equal, while

there exists a considerable difference between the two measurements in H. pyren-

aicus ; the shape of the circumference of the different species varies therefore con-

siderably, while, so far as my observations go, it is not even constant in individual s

of the same species.

As regards the ratio h-i-L we have the following table :

—

B, afrieanus

E. striato-radiatus

H. delettrei

E. pyrenaicus

B. leymeriei .

B, cornpresBus

•90,

•74.

66.

•64.

•64.

•59.

> We see, therefore, that the height of the various species fluctuates between
considerable limits, so that the amplitude may vary much, though the circumference

remains the same ; for the latter the amplitude is 'lO— -15, for the first 'SI ; in

other words, there exist high conical forms in which the height is nearly equal to the

length, and low depressed forms where the height is only slightly in excess of half

the length. On the plate opposite I have depicted the outlines of the various known
species of Hemipneustes which will convey a much better idea of ' the characteristic

shape of each species than words can do.

If we now consider the geological position of the above six species, it will be

seen that they all occur in the upper beds of the cretaceous system, the 6tage

Danien of the French. This is of great importance as regards the development of

the cretaceous system in Baluchistan, because we may justly infer that the same
species which elsewhere characterise the etage Danien will be found in Baluchistan

at the same horizon.

As regards the geographical distribution of the genus Eemipneustes we have
here one of the strange and well nigh inexplicable instances of the distribution of

animal life. According to various authors the hitherto known five species have
been distributed as follows :

—

1. Hemipneustes striato-radiatus, Lesk., Maestricht, Dordogne(?)

2. „ pyrenaicus, Heb. .

3. „ leymeriei, Heb.

4. ,, a/tieanus, Cott, .

5. „ delettrei, Cott. . .

irrenees.

'
j- Algiers (Prov. Conetantine).

And now we have in Baluchistdn the following species :—

Eemipneustes pyrenaicus, Heb.

„ leymeriei, Heb.

„ eompressus, spec. nov.



MEMORANDUM.

It is much regretted that the accompanying plate was omitted when issuing the

paper by Dr. Pritz Noetling " On the Fauna of the Upper Cretaceous (Maestrichtien)

Beds of the Mari Hills," published in the Palaeontologia Indica, Series XVI, Volume I,

Part 3, Baluchistan Possils. The plate should face page 28 of this paper.

Calcutta,

mth July 1902.

C. L. GRIESBACH,

Director, Geological Survey of India.





G E L G

I

F. Noetlin»".

He-mipneusUs africanu-f-, Bayle
HtrmprLeMsles striaio - rcuOoMis, Lrske

Hewipne.U:sUs dclAir-^. CoqucuU Herrupne^usles pyreruucus. Heheri

(Type, from, the, pyrenc^^s)

BemipneusUs pyrrjixrxcus. Hebrrt

(Baluchistdn type-)

HermprveiLsUs leymerUi. Heheri

{Type from the pyranees )

Hermprve-UisUs leymeri^. He.hert

(BaUu-histxU) type)

Hem.pneM.ites cornprr^ssus NoeUmg



SURVEY OF INDIA. Macstnchtim.

{BalojcKuitarv 'i/pff')

Hi-mipneMsUs aompressijus, Nosilxruj

Herrupn^iJ stcs l&ynu^iei.j Hehert

(Typr Irotn tii^ Pyre^lf^s)

Hi^TniprtKUslRS ilcLeUirai,Coqua/tA, Hcrruprtje-ixsies struxlo-radjAtuSj Lesk£ Memipnajsies cUrtcamLS, Bctyle

HejnipriAU/vi'Cs pi^rej-LcLLcAxs. Hubert

(TypC' frorrv the. Pyrtrvees)

Hfrmipneusies pi^rancucuji, Hehert

(Bahjchuifan, U/pe)





ECHINOIDEA. 29

It is certainly a most startling result that two species hitherto only known
from the cretaceous deposits in the Pyrenees suddenly appear at a distance of

thousands of miles in the cretaceous formation of Baluchistdn. I expect many will

receive this with the gravest douhts, and I may say that I hesitated for a long time

before making such a surprising statement, but I can safely state that the force of

the evidence was quite strong enough to convince me. I have particularly dwelt at

length on the distinguishing features of the different species of ffemipneustes in

order to enable every one to judge for himself whether my determination of the Balu-

chistan forms as Remipnemtes pyrenaiGus and leymeriei is correct or not. I pointed

out that the chief difference of the various species of Eemipneustes lies in the shape

of the test, and as in this respect the forms from Baluchistdn agree absolutely with

those from the Pyrenees, I think that their identity is established beyond doubt.

Although a remarkable fact, there is no reason why European forms should

not also occur in the cretaceous system of Baluchistdn. The well known Janira qua-

dricostata of Central Europe is very common in the same beds in which the

Jlemipneustes species have been found. The strange thing is that Pyrenean forms

which do not occur in Algiers, reappear in Baluchistan. How this remarkable

problem will eventually be solved is more than I can say at present.

Dr. Stoliczka^ has described as Cardiaster orientalis an urchin which, in my
opinion, is probably a Hemipneustes. I have examined Dr. Stoliczka's original, and

was much surprised to find that the specimen fig. 2 to which the name Cardiaster

orientalis was given, has not only lost its original shape entirely by deformation, but

that little more than three quarters of the upper surface of the test is preserved at all.

The whole of the lower surface, the ambitus, and a large part of the posterior side of

the test are worn away. There remains, therefore, nothing but a part of the upper

surface, v^ich exhibits the ambulacra, of which the postero-lateral ones are only

partly preserved. Now, if one may be allowed to judge from such an ill preserved

specimen, I think the poriferous zones exhibit those features which are character-

istic of Hemipneustes ; the deep anteal sulcus would be quite in accordance with this

view ; the geological position also of this species —the Ariyaliir stage, the top beds

of the cretaceous system of Southern India—would agree with this view. I refrain,

however, from expressing a definite opinion, until some better preserved material

comes to hand ; but if I am right, then the genus Hemipneustes would extend as far

as Southern India.^

Hemipneustes pyeenaicus, Hubert. PI. VI. fig. 2.2b, 3-3A. 4-4a. PL VII. fig. 1-la.

1875. Semipneustes pyrenaicut, Hubert, Ball, de la Soc. Gdol, de France, ser. iii. III, page 593, pi. XIX.
Dimensions offoiw specimens.

,

Length L.

Breadth b.

Height h.
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The test is oval, imperceptibly truncated behind ; the upper surface is elevated,

" but somewhat flattened in the middle; anteriorly it falls perpendicularly, while on the

posterior side it slopes very slightly. The profile forms, therefore, a very charac-

teristic curve which cannot be mistaken. The sides are perpendicular, the ambitus

rounded, and the lower surface more or less convex.

The apical disc is nearly central and very slightly elongated ; it is formed of

four genital plates which are perforated by large holes ; and of five small ocular

plates which are perforated by very minute holes ; the right antero-lateral genital

plate, which is larger than the others, serves as madrepore plate.

The anteal sulcus is broad and flat iiear the summit, but quickly becomes

narrow and very deep towards the ambitus ; it is bordered by a rounded keel on each

side.

The single ambulacrum, which is lodged in the anteal sulcus, is composed of

extremely narrow and fine poriferous zones ; the pores are small, obliquely arranged

in pairs, which closely follow each other in the upper part, but become more and

more distant towards the ambitus.

The antero-lateral ambulacra are large, rather long and slightly curved forwards

;

they are composed of two very unequal poriferous zones ; the anterior one is

extremely narrow towards the summit, but becomes a little wider at its lower end

;

the pores are very small, and arranged in horizontal pairs. The posterior zone is a

little flexuous and very broad ; the pores are of very unequal size ; those of the

inner row are small and round, those of the outer row elongated, and joined to the

former ones by a long but narrow furrow. Each pair of pores is separated by a

long but narrow ridge covered with one line of minute granules, which are

easily worn away. Their basal portions are very indistinct and are only marked
by a few pores each situated on a tubercle near the anterior comer of the mouth.

The postero-lateral ambulacra show the same arrangement of the poriferous

zones, but they are a little shorter and less broad, while on the other hand they are

somewhat more flexuous. Their basal portions are marked by two rather broad,

apparently smooth, bands, which extend on either side of the plastron from the

posterior border to the mouth. A few scattered pores are very distinctly seen near

the corners of the mouth ; they are more crowded and situated on a tubercle, which
is surrounded by a deep scrobicule.

The peristome is situated near the anterior border in a depression formed by
the deep grooving of the anteal sulcus ; it is rather small, semilunar in shape, and
possesses a strong upper lip.

The periproct is oval, rounded above, but pointed below, with its longest dia-

meter in perpendicular direction ; it is situated at the upper end of a groove which
deeply indents the posterior border.

The tubercles are numerous and of two kinds ; the whole of the upper surface

except the two edges of the anteal sulcus is covered with homogeneous fine granules •

on the base and on the edges of the anteal sulcus the tubercles are considerably

larger and surrounded by a scrobicule which is particularly well marked, like those on

the edges of the anteal sulcus ; very fine granules are densely distributed between the
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alrger tubercles, btit on the base they are sometimes arranged in scrobicular circles.

The course of the basal portions of the postero-lateral ambulacra divides the base

into a central and a lateral region, which show a marked difference in the size of the

tubercles ; on the plastron they are not only generally smaller than on the lateral

region, but they also decrease in size from the edges towards the centre of the broad

band which extends from the mouth to the posterior border. The lateral region

forms a moderately broad band along the circumference, and the tubercles decrease

in size from the inner edge tovfards the periphery ; it must be particularly noted

that they do not extend above the ambitus. Between these two regions only very

minute granules occur, which easily wear off ; a few tubercles of larger size are also

seen around the periproct.

Locality cmd stratigraphical position.—Upper cretaceous strata of the Pyrenees

very common in the Des Valley ; horizon No. 2, Des Valley ; horizon No, 4,

Maz^r Drik, horizon No. 8, (rare).

Bemarks.—Although it may seem hazardous to consider a species occurring in

the cretaceous strata of Baluchistan identical with one which is found in the

Pyrenees, I think that my views will stand even the most rigorous examination.

The most striking coincidence will be found as regards the shape of the test.

Hebert gives the following proportional figures of H. pyrenmcus :

—

i = -84 -81 -84
L

r = -61 -638 -634

Now, if these figures are compared with the ratios as given for the Baluchistan

form, it must be admitted that they are nearly exactly the same, and I have no doubt

that every one will agree with me that differences of "07 may be considered as

immaterial.

Now, if we compare the profile of the two forms, we notice exactly the same

curve of the upper surface : nearly flat in the middle, dropping vertically on the

anterior sides, while it slopes just perceptibly posteriorly ; the lower surface is

convex, while the sides are nearly perpendicularly inclined ; the test has therefore

a barrel shape which forms the most characteristic feature of this species.

The only differences which I can discover exist with regard to the distribution

of the larger tubercles on the lower surface, and the position of the anal opening.

If Hubert's figure is absolutely correct, the larger tubercles cover also the posterior

part of the smooth bands which represent the basal portion of the postero-lateral

ambulacra; on the other hand, the difference of size in the tubercles of the

plastron are distinctly visible in Hubert's figure, although it is obvious that the

tubercles are somewhat diagrammatical.

As regards the position of the anal opening, it seems a little higher above the

posterior border in Hubert's fig. 4, than it is in the Baluchistan specimens. I am,
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however, inclined to think that, owing to the deep shades, Hubert's figure is a little

deceptive, and the anal opening is really nearer to the posterior margin than it

appears.

Now, we must consider the question whether these two differences, if they

really do exist, and are /not, as I feel inclined to think, accidental features of the

drawings, are of such importance as to justify a specific separation of the two forms.

In my opinion they are not, since, if this view were taken, an otherwise well preserved

specimen, which is perhaps rather damaged at the posterior side, and thus does

not allow the correct position of the anal opening being fixed, nor to ascertain

whether the large tubercles exist all over the posterior part of the lower

surface, could not be identified, one would be always left in doubt whether such

specimens belonged to H. pyrenaicus or to the new species, whatever it may be called,

from Baluchistdn. To reduce specific differences to such minute details would, in

my opinion, be going too far, and would rather harm the true relationship of species

than benefit it.

Hemipneustbs letmeriei, Hebert. PI. VII. fig. 2-2A.

1875. Hemipneustes leymeriei, Hubert, Bull. Soc. Geo), de France, eer. iii, III. page 594, pi. XX.

Dimensions of the single specimen.

Length L =48
Breadth b =47
Height h . . . . ; =31

h /^/>

L
h^

L
^ =-64

Only a single specimen of this species has come under examination, and even

this is damaged on the posterior side, inasmuch as the plates are partly broken off.

The test is suborbicular, slightly truncated behind; the upper surface is

inflated, but the profile is a little unsymmetrical on account of the apex being

behind the centre ; anteriorly it slopes very gradually, while on the posterior side it

drops in a nearly vertical line. Sides slope slightly. Lower surface somewhat
convex on the plastron near the ambitus. The apical disc is small, not elon-

gated, and lies behind the centre, and being partly destroyed its details cannot be
observed, but it seems that there exist also four genital plates perforated by large

holes.

The anteal sulcus begins with a scarcely perceptible depression near the
summit, which gradually deepens towards the ambitus, getting narrower at the same
time. The single ambulacrum which it lodged in the anteal sulcus, shows the same
features as in the other two species.

The antero-lateral ambulacra are large, very long, reaching as far down as the
ambitus, and are strongly curved forwards ; they are composed of two very unequal
poriferous zones ; the anterior one is very narrow near the summit, but gradually
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expands at the lower end. The posterior zone becomes very quickly broad, but gets

narrower towards the end ; the pores are of very unequal size and show a remark-

able arrangement, inasmuch as the outer pores are placed obliquely with regard to

the inner ones; the narrow furrow by which they are joined forms therefore an

obtuse angle with its apex turned upwards. Their basal portion is very distinctly

marked, at the two anterior corners of the mouth, by a series of rather strong

tubercles surrounded by deep scrobicules which are perforated on the top.

The postero-lateral ambulacra exhibit the same arrangement of the poriferous

zones, but they are much shorter ; their basal course is marked by two broad and

apparently smooth bands on the lower surface, which show a few isolated pores ;

near the mouth the pores are arranged in a similar way to those of the antero-lateral

ambulacra.

The peristome is very close to the anterior border, but unquestionably larger

than that of H, pyrenaicus.

Situation of anal opening unknown.

Tubercles the same as in the previous two species, showing the same arrange-

ments,

—

viz.t the larger ones chiefly on the lower surface in two areas divided by

two, apparently smooth, bands, and two series of the same kind, on either side of the

aateal sulcus ; but whether the tubercles are really smaller than in the two preced-

ing species or not, I am unable to say.

Locality and stratigrapMcal position.—Very rare in the Dunghan stage of Mr.

Oldham, Dds Valley.

Memarka.—I identified this species with reluctance with Hubert's Semi'

pneustes leymeriei, but after a careful examination I came to the conclusion, that

it would be impossible to look upon the Baluchistan specimen as a different

species, although it is apparently much smaller than Hebert's specimen. On the

other hand, if we consider the shape of the test, particularly the profile of the

upper surface, the likeness is striking ; among all the known species of Eemi-

pneustes, it is only H. leymeriei that has the apex situated behind the centre.

Besides the general shape there is the less marked anteal sulcus, but parti-

cularly the curious arrangement of the pores in the posterior zones of the lateral

ambulacra. Hebert states that only the pores of the posterior ambulacra diverge,

a feature, however, which is not well seen in his figure ; the specimen which I

examined shows that the anterior ambulacra also exhibit this feature, and, strange

to say, the right antero-lateral ambulacrum in a ;iiuch more marked way than the

left one. As the specimen shows distinct sighs of weathering, I am not quite certain

whether this feature is not perhaps a secondary one, being the result of a partial

superficial destruction of the plates of the poriferous zones.

E. leymeriei for another reason is one of the most remarkable species of this

ffenus for although all the other forms show a considerable difference between

length and breadth, the measurements of both are nearly the same with this species

;

the ratio — is '95 to "98 in the specimens from the Pyrenees and '98 in the

Baluchistan specimen.
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Hemipneustes comprbssus, spec. nov. PL VII. fig. 3-3o, 4, PI. VIII. fig. 1-la,

2-2b.

Dimensions of three specimens.
Length L =66 54 49

Breadth b =60 50 45

Height h . =38 32 29

4 =-91 -92 -91
L

Ji =-57 -59 -59

L

The test is suborbicular, there being little difference between breadth and

length ; the upper surface is elevated, but flattened in the middle ; at either end as

well as at the sides it falls off vertically, lower surface nearly flat or only slightly

convex on the plastron. The test has therefore a vertically compressed appearance

and the profile line in either direction resembles a rectangle with rounded corners.

Ambitus rounded.

Apical disc nearly central, slightly advanced, and only slightly elongated ; it is

formed of four genital plates of nearly the same size, perforated by large round

holes, and five smaller ocular plates which are perforated by minute holes ; madre-

pore plate slightly larger than the other genital plates.

The anteal sulcus is hardly perceptible on the upper surface, where it is indica-

ted by a shallow depression only, bordered by two lines of strong tubercles', but it

rapidly deepens on the anterior side, while it becomes rather narrow towards the

mouth. Ambulacra exactly like those of H.. pyrenaious, but apparently the postero-

lateral ambulacra meet at a less acute angle than with S. pyrenaious.

Peristome and anal opening like those of E. pyrenaious, but, owing to the more

depressed shape of the test, the anal opening is perceptibly nearer to the posterior

border.

Tubercles exactly the same as those of JS. pyrenaious ; on the lower surface the

tubercles in the centre of the plastron are apparently finer than in E. pyrenaious

;

basal portion of the postero-lateral ambulacra covered with fine, minute granules.

LooalHy and stratigraphioal pos2^*ow.— Together with Hemipneustes pyrenai-

ous, but apparently rarer than that species in horizon Nos. 2 and 4, Dds valley

and No. 8, Mazdr Drik.

Bemarks.—I hesitated for a long time in separating this species from E. pyre-

naious, because it seemed to me only a variety of this form : but having a consider-

able number of specimens under examination, which all exhibited the same charac-

ters, I think I am justified in describing them under a new name. The chief

feature, if not the only difference between the two species, rests in the different

shape of the test ; for while E. pyrenaious has a pronounced elliptical shape, E. oom.

pressus is nearly orbicular, the greatest breadth being almost the same as the great-

est length. E. oompresms in this respect follows closely E. Zeymeriei ; on the

other hand the vertically compressed shape of the test distinguishes E. Gompressua

easily from the more inflated E. pyrenaious ; in fact as regards this feature E. com-

presses is the lowest known species of this genus and contrasts strangely with such

forms as M. africanus or E. radiatus.
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Taking all things into consideration H. compressua although very closely

related to H. pyrenaicus may be easily distinguished in well preserved specimens
;

but if these are deformed or crushed in tbe smallest degree, the determination
becomes nearly impossible, since other features, as the shallower anteal sulcus or the
position of the anal opening, are in this case also affected and deformed.

EamiJy: SPATANGIBM.

Subfamily: SPATANGIN^.

Genus: HEMIASTER, Desor.

Hemiasteb blanpordi, spec. nov. PI. VIII. fig. 3-3a.

Length L =27 27 25

Breadth b =25 25 22

Height h =22 21 19

— c =-92 -92 -88

-J* =-81 -78 -76
L

The rather small globular test is subelliptical ir* shape, just a little longer than

it is broad ; posteriorly it is only slightly alluminate ; the posterior side a little

truncated ; upper surface highly inflated ; lower surface tumid, a little flattened

anteriorly ; ambitus rounded ; highest point of the upper surface in the posterior inter-

ambulacrum just above the periproct ; from there the profile line drops nearly per-

pendicularly in a posterior direction, while forwards it slopes a little o^ore gently till

about the end of the single ambulacrum, when it also drops quite suddenly in a

perpendicular direction.

Apical disc central, small and compact ; four genital plates perforated by large

holes. The anteal sulcus is moderately broad and deep on the upper surface, but it

becomes narrow and very shallow at the ambitus, thus hardly indenting the anterior

margin.

The single ambulacrum which is lodged in the anteal sulcus, is moderately

long and open at the end; the poriferous zones are narrow and composed of minute

pores arranged in oblique pairs. The grooves for the antero-Iateral ambulacra are

somewhat shorter, moderately deep, and rather broad at the end, continuing in the

shape of narrow and shallow depressions towards the ambitus. The poriferous zones

are broader than the inter-poriferous ones and composed of rounded conjugate pores

which are arranged in horizontal pairs. The postero-lateral ambulacra are very

short, and lodged in rather shallow grooves, the continuations of which also form

narrow and shallow depressions as far as the ambitus. The inter-ambulacral areas

are slightly swollen, the posterior one rising as a rounded keel. The periproct

is vertically elliptical, and situated at the upper end of the truncated posterior side.

s %
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The peristome is transversely elliptical ; the lower lip projecting. The fasciole

is well developed and peripetalous, rather narrow, and crowded with rows of fine

granules.

The ornamentation is rather peculiar and gives the test a corroded appearance ;

it consists of small tuhercles sunk into deep and wide scrobicules, which are sur?

rounded by a smooth rim ; as the tubercles are very closely set, the rim of each

is pressed by the surrounding ones into a subhexagonal shape. On the upper sur?

face the tubercles above the fasciole are much smaller than below it, where tl^ey

increase in size towards the ambitus. On the lower surface they are largest on the

lateral interapibulaoral areas ; on the plastron they are a little smaller, and increase

in size radially from the blunt plastron point, which is covered with minute tubers

cles only ; the ambulacral areas are set with much smaller tubercles.

Locality an4 stratigraphipal pqsition.—rUpper cretacisous series, horizon 4,

Pes valley.

Remarks.—The nearest relation to this species is ^emiaster punctatus, d'Orb.»

from the upper cretaceous series of the Pyrenees. But the chief distinguishing fea?

tures of Kemiaater blanfordi are its more inflated test, and its peculiar ornamentation,

the tubercles being much more closely se|;, and p|ressing pn eg,ch other, t|jus defoynjf!

jng the circul3.r shape of the scrobicules.

Hemiaster oldhami, spec. nov. PI. VIII. fig. 4i.4d, 5-5A, 6, 7.

Not one of the specimens is sufficiently well preserved to allow accurate mea-r

surements being taken ; the thin test is of moderate size, the largest specimen being

about 35 mm. in length ; it is certainly longer than broad, and broader than high

;

its shape is broadly cordiform, being broader in front than behind, where it is

acuminate; posterior margin slightly truncated. Upper surface not very much
inflated, slightly depressed ; lower flat ; ambitus rounded. Unfortunately no exact

yiew of the profile line can be obtained, but it seems that it slopes backwards and
forwards rather rapidly with the same inclination. The apical disc is slightly

behind the centre, apparently very small, not well seen in any of the specimens.

The anteal sulcus is rather deep on the upper surface, but gradually becomes
shallow at the ambitus, so that it hardly indents the anterior margin.

The single ambulacrum lodged in the anteal sulctig is rather short and not
closed at the end 5 tlie poriferous zones are very narrow, and are composed of small
holes arranged in oblique pairs.

The anterolateral ambulacra, in deep, rather broad grooves, are tjoWably long
and form an angle of about 336° ; they ai;e slightly sinuous and nearly closed at the

end. The rather broad poriferous jzones are composed of elongated, slit-Like pores
which are arranged in horizontal, non-conjugate pairs ; the ridge separating two pair?

is lined with a row of minute granules. The interporiferous zone is considerably less

broad than the poriferous zones. The postero-lateral ambulacra which are consider-,

ably shorter than the others, diverge at ^n angle of about |i5°^ they are also lodged
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in grooves which are narrow and deep near the apex, but quickly widen out and

flatten near the lower end.

The interambulaoral areas are swollen, very narrow near the apex, where the

antero-lateral ones form a sort of short keel, which quickly expands ; the posterior

interambulacral area is very narrow, and was apparently raised into a low keel.

The periproct is apparently elliptical, and situated on the truncated posterior

side, rather high above the border. Peristome unknown.

The fasciole is well developed and peripetalous ; it is rather narrow and marked

with many rows of minute granules ; it is not very much curved, and round the

petals is slightly bent in apical direction on the interambulaoral areas.

The ornamentation consists of small tubercles with low non-perforate mame-
ions which are surrounded by a scrobicula,r circle of minute granules ; on the upper

surface, above the fasjciole, the tubercles are rather sparsely distributed ; below the

fasciole they become more crowded and particularly on the anterior interambulaoral

areas, where they are also much larger ; on the lower surface they are again very

sparsely distributed, chiefly near the margin and on the plastron, leaving two smooth

bands ; the lower portions of the postero-lateral ambulacra are perfectly free.

Locality and stratigraphical position,—Upper cretaceous series, horizon 4,

D^s valley.

Bemarks.—Eemiaster indicus, Stol.j which has some similiarity with the species

described here, is easily distinguished by a shorter test, having a highly inflated

upper surface and a broadly truncated posterior side ; the profile line is therefore

quite different in both species. Semiaster siva is easily distinguished, not only

by its general shape, but chiefly by the different ornamentation and the conjugated

pores of the latero-ambulacral areas.

HI. PELECYPODA.

I. Order : ANISOMYARIA.

1. Family : OSTREIB^, Lam.

Gejius: OSTREA, Linne.

OsTREA ACUTiROS'jCEis, Nilsson. PI. IX., fig. 1-lb, 9-9a.

( SjnoDymy io Coq.uand, Monographie du genre Ostrea, p. 75.)

The shell, which attains a moderate size, is irregularly oval in shape, higher than

long, rather compressed and not strikingly inequivalve. The left valve is moderate-

ly inflated, slightly sloping in anterior, posterior and ventral directions. The umbo is

short but very pointed and slightly turned backwards. Ligamental pit rather short

and narrow. The surface is usually more or less foliaceous, owing to strong striae of

growth, but sometimes, particularly in the central part of the valve, there appear
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irregular rounded radiating ribs, which are only very faintly expressed.

The right valve is flat, the beak very short and pointed. Surface smooth, except

some very strong irrogular strise of growth which make the surface appear some-

what rugose.

Locality and atratigropMcal position.—Mazdr Drik, horizon 8.

Btmurks.—By their general shape and compressed valves, exhibiting a very

pointed umbo, the Baluchistdn specimens are proved to belong to this wall known

species. According to Coquand this form characterises theetage Santonien, but it

appears from his list of places where it has been found, that it probably ascends to

a higher horizon.

OsTREA (Alectrtonia) pectinata, Lamarck. PI. IX. fig. 2, 3-3a.

(Synonymy in Coquand, Mouographie du genre Ostrea, p. 76.)

None of the specimens which have come under examination show a perfectly

preserved shell, but still it may be seen that they belong to a narrow form which

was moderately curved backwards, and which must have attained a considerable size

and thickness. The ornamentation of the valves consists in very strong rounded

ribs, which from being simple in the middle bifurcate at the sides. The posterior

margin is very thick and nearly perpendicular, the anterior margin somewhat

sloping.

Locality and, stratigraphical position.—Mazdr Drik, horizon 8.

Bemarks.—This species is one of the most characteristic fossils of the upper

cretaceous strata, and, as far as known, chiefly characterises the etage Santo-

nien. In Southern India it has been found in the Ariyaliir group.

Ostrea (Alectryqnia) ungulata, Schlotheim sp. PL IX. fig. 4-4b, 5.

(Synonymy in Coqaand. Monographie du genre Ostrea, p. 58.)

The shell is sigmoid, very narrow, and somewhat compressed at both ends. It

attains its greatest thickness at the anterior margin, and the surface of both valves

slopes froni there posteriorly. The anterior side is therefore high and thick, the

posterior side low and sharpened. Both valves show the same ornamentation, which
consists of short single ribs, lining the anterior and posterior margin, but not extend-

ing towards the central part of the shell, which remains smooth : this smooth medial
space is one of the chief features of the species. On the anterior margin the inter-

stices between two ribs take the form of long sharp teeth which deeply notch the
ribs of the opposite valve. On the posterior margin the ribs are somewhat longer,

particularly on the expanded area just below the beaks, where they are slightly

curved, thin and sharp.

Locnlity and stratigraphical position.—Mazar Drik, horizon 8.

.ft«='mflrA« — Stoliczka aptly remarks that this species characterises the upper
cretaceous beds of almost all parts of the world. We may now add Baluchistan
to the countries which Stoliczka enumerates.
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2. Genus : GRYPH.SIA, Lamarck.

Grtph^A VESiCTJLARis, Lamarck. PI. X. 1-la, 2-2b.

(Synonymy in D'Orbigny, Pal^ont. franc. Terr. Crlt., Vol. Ill, p. 742.)

The inequivalve shell attains a considerable size up to 112 mm. in height, but

in its general shape varies considerably. The left valve is irregular in shape ; some-

times it is rather narrow at the umbonal part and gradually expands towards the

ventral margin ; other specimens are nearly as broad at the umbonal region, as they

are at the ventral margiil ; it is, however, always highly inflated and very thick, par-

ticularly in the umbonal region. The umbo is low and depressed, the ligamental pit

deep, broad, and transversely striated. The surface is smooth but more or less foli-

aceous through the irregular striae of growth.

The right valve is more or less circular, flat, or even somewhat concave, much

thinner than the left valve, and strongly bevelled all round, except on the hinge

margin ;
ligamental pit short and triangular ; surface very foliaceous ; whether some

radiating striae on one of the specimens are only an accidental feature or not, cannot

be decided.

Iiocality and stratigraphioal position.—Mazdr Drik, horizon 8.

Remnrks.—The form here described has the greatest similarity with Grypheea

pina, Leymerie," and this author when creating the species states that it has the

oreatest likeness to Ostrea {OryphcBo) vexicularis, Lam., and it is chiefly on account

of its stratigraphical position, which according to him is always lower than that of

Gryphcea vesicularis, that he considers it useful to distinguish it from the latter

species. It seems that its chief features are its considerable size, and its enormous

thickness.

With regard to the latter features the specimens from Baluchistdn agree very

well with Leymerie's species, but there are other and in my opinion more important

features which seem to point to a close relationship of both species. Leym.erie's

figures are compressed ; for instance, with figure la it will be seen that the general

outline of the left valves agrees exceedingly well ; the wing-like expansion of the

posterior side is particularly well developed in both specimens ; there is further the

same thick, rounded, depressed, but not incurved umbo in both species, and the

features of the hinge are exactly the same ; a broad ligamental pit, bordered by

two broad ridges, both transversely striated, flanked on either side by a foliaceous

area more or less triangular,—all these are features which the specimens from

Baluchistan have in common with Ostrea lissa. Ley. On the other hand, I do not think

that to iudge from the general shape of the shell, the Baluchistan specimens should

be separated from Gryphcea vedcularis. Whether Gryphcea spina, Ley., is really

an independent species or not, would, in my opinion, require further examination.

> Desor. QSoL et PaL dcs Pyrdndes, pi. I, fig. 1, a., b.
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Genus : EXOGYEA, Say.

ExoGTRA PYRENAiCA, Leymerie. PI. IX. fig. 6-6b.

1851. Exogyra pyrenaica, Leymerie, Sur un nouv. type pyren. M^m. de la Sec. G^olog. de Prance, 2nd Ser.,

Vol. IV, p. 194, pi. B, 4, 5, 6.

The only ' specimen which has come under examination is of moderate size,

being not more than 45 mm. high. The shell is elongated, narrow, and slightly

curved in posterior direction. The left valve is ventricose, but somewhat depressed

at the back and the ventral margin. A strong rounded keel, from which the surface

slopes nearly perpendicularly in an anterior and more moderately in the posterior

direction, runs down the centre of the valve, beginning at the umbo, but becoming

slightly effaced towards the ventral margin. Beak depressed and strongly reversed.

Surface smooth, except some irregular folds due to the growth of the shell.

Eight valve much smaller, oval and flat. A similar keel runs from the beak in

the axis of the valve, in front of which the surface slopes very steeply ; behind it

the slope is very modera<^e and the valve becomes even slightly concave. Umbo very

small, depressed and reversed. The anterior part, which is more or less foliaceous,

through numerous striae of growth, shows numerous fine but somewhat irregular

transverse striae, which to a smaller extent are also visible on the posterior side.

Locality and stratigrapMcal position,-—Mazar Drik.

Bemarks.—The specimen above described shows such complete accordance

in all essential features with the abovenamed species, that its identity with it is

beyond a doubt. If, for instance, Leymerie's figure 4 is compared with the specimen

from Baluchistan, it will be seen that the similarity between the two figures is

surprising.

This species seems to have a wide distribution, having been first discovered in

the upper cretaceous strata of the Pyrenees ; it was subsequently noticed by
d'Archiao^ in upper cretaceous strata of Asia Minor, and now it has been found in

Baluchistan in the same horizon.

2. Family: SPONDFL/D^.

Genus: SPONDYLUS, Linn^.

Spondtlus santoniensis, d'Orbigny. PI. XI. fig. 2.

1846. Spondylua santoniensis, d'Oibigny, Falcon. Franc, Terr. Cr^t., Vol. Ill, p. 666, pi. 457.

A large shell, unfortunately much damaged, may probably be identified with

this species. The ornamentation of both valves consists of numerous, moderately

strong, radiating ribs, some of which apparently carry large scaly spines, while the

intermediate ribs were only foliaceous.

» Bullet, de la Soo. G^ol. de Prance, 2nd Ser., Vol. XVI, p. 875.
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Locality and straiigraphical position.—D^s valley, horizon 8.

Remarks.—Although the only specimen which has come under examination is

much damaged, partly by weathering and partly through crushing, I have not the

slightest doubt that it represents a Spondylus. As a considerable part of the

substance of the shell is still preserved, its ornamentation, as above described, can be

made out with some accuracy. The only species which has an ornamentation of

the shell answering to the above description, is Spondylus santoniensis, d'Orbigny,

to which species I have therefore referred the specimens from Baluchistan.

Spondtltjs, spec, indet. PL XI. fig. 4i-4a.

Besides the specimen above described, there is an ill preserved cast, which

though belonging to the same genus, certainly represents another species. The shell

was apparently of smaller size than that of Spondylus santoniensis, and the

ornamentation of the left valve consisted of numerous filiform, somewhat irregular

radiating ribs, separated by interstices of their own breadth and crossed by some

strongly marked concentric striae of growth. Whether the ornamentation of the

right valve was the same cannot be ascertained ; there were undoubtedly fine radiat-

ing ribs, but it is impossible to say at present whether there existed also stronger

spines or not. ,

Locality and straiigraphical position.—Mazdr Drik, horizon 8.

Remarks.—It is to be regretted that this specimen is not better preserved, be-

cause it seems to bear the strongest resemblance to Spondylus filosus. Ley. This

form, however, diflFers by the strength of the ribs, which are much broader than those

of the Baluchistan form. The interstices are of smaller breadth, than the ribs in

Spondylus filosus, while they are of the same breadth, or even a little broader than

the ribs in the above species. Leymerie's original is apparently not well preserved

either, and it is quite possible that the two forms are identical ; at any rate they bear

a strong relationship to each other.

3. Family: PECTINID^.

1. Genus : HINNITES, Defran.

HiNNiTBS (?) roLiACBUs, spec. nov. PI. IX. fig. 7, 8.

The shell is irregularly circular, slightly inequilateral, and inequivalve. The

beaks are very small, depressed, and hardly extend above the cardinal margin. The

right (?) valve is only slightly inflated, nearly flat ; the left (?) valve is flat, even

somewhat concave. The ornamentation is apparently the same on both valves ; it

consists of numerous, closely set, fine, irregular radiating ribs, which are crossed by

numerous more or less strong concentric striae of growth, in such a way that the
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continuity of the ribs is interrupted by them, and single parts of the radiating rib

are raised into short foliaceous spines.

Locality and strafigraphical position.—Mazd,r Drik, horizon 8; Beji valley.

RemcMfhs.—It is with hesitation that I include the above species among the

genus Sinnites, because it seems that neither valve was provided with ears. It is

unfortunate that none of the specimens exhibits the inner side of the valves, since

its characters, particularly those of the binge, would have been of particular value

in reference to the generic position of this species. In fact, it is quite possible,

to judge from the irregularly bent valves and the apparent absence of ears, that

this species should be included among the family Fiacunidce instead of Peclinidce.

2. Genus : VOLA, Klein.

VoLA. QUiNQUEANGULARis, spec. nov. PI. X. fig. 3-3a, 4-4a.

The shell attained only a small size apparently, as none of the specimens ex-
ceed 26 mm. in height. The right valve is triangular in shape, somewhat higher
than long, and strongly inflated ; the umbo is short, pointed, and somewhat in-

curved. The ornamentation consists of five strong, high, and moderately rounded
radiating ribs, of which the central one is usually stronger than the lateral ones
which are separated by broad, somewhat concave, interstices. The whole surface is

also covered with numerous, regular, fine radiating ribs, which seem to be composed
of a broader central and two fine filiform lateral parts. The radiating ribs are
crossed by very closely set, fine, undulating concentric '

strise, which are
easily worn off by weathering. The ears are small and were apparently unequal
the anterior one being the larger. The left valve is very imperfectly known but it

is apparently slightly concave, exhibiting a similar shape to the right valve.

Locality and stratigraphical position.—D^s valley.

Bemarks.— This species is so closely related owing to its general shape and
ornamentation to Tola (Janira) sexangularis, d'Orb., that it is only distinguished
by the smaller number (5) of principal ribs.

VolA QTJADRicosTATA, Sowerby sp. PI. XI. fig. 5, 6-6b, 7.7b.

1814. Peoten guadrioostatus, Sowerby, Min. Con., Vol. I, p. 121, pi. 56, figs. 1 and 2.

It would be superfluous to describe this well known species in detail; but a few
remarks as to the peculiar features of the ornamentation will not be out
of place. The difference in strength between the principal and intermediate ribs
becomes in some specimens somewhat effaced, particularly when the left valve has
attained some size, but at the same time the principal ribs remain always dis-
tinguishable. The number of intermediate ribs on the left valve is invariably three

;

there is not a single specimen which shows any deviation from that number
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Stoliczka was of the opinion that regardless of the number of intermediate ribs

all the forms occurring in Southern India should be considered as one and the same
species, for which he adopts the name Vola qmnqueonslata. Inasmuch as the

forms with three intermediate ribs have never been found in any lower horizon than

the Ariyalur series, I do not see why the specific name of quadricostata should not

be retained for these forms. It would certainly not be advisable to call the Baluch-

istdn forms by the specific name quinquecostata, when they exhibit, without ex-

ception, three instead of four intermediate ribs.

Locality and stratigraphical position.—Mazdr Drik, horizon 8.

Genus : PECTBN, Klein.

Pectmn (Chlamys) dujardini, Roemer. PI. XII. fig. 1-lA.

1841. Pectea diijardini, A. Boemer, Norddeutsch. Ereidegeb., p. 53.

1843. Pecten dujardini, i'Orhigny, Pal. franc. Ter. cret., Vol. Ill, p. 615, pi. 439, figs. 5—11.

The only specimen which I refer to this species is unfortunately too badly pre-

served to permit of a description of the general shape of the shell ; all I am able to

say is, that both valves exhibit the same ornamentation, and probably differed very

little as regards their convexity. The ornamentation consists of 8 broad rounded

radiating ribs, separated by interstices of the same breadth. Besides the principal

ribs there are much finer filiform ribs equally distributed over the whole surface ;

there were originally three on each main rib and one in the interstice, but tbe

number gradually increases to 5 on the ribs and 3 in the interstices. Ribs and

interstices are crossed by numerous, very regular lamellar striae of growth, some

of which when passing over the secondary ribs, are generally raised into low sharp

scales, following each other at regular intervals.

Locality and stratigraphical position.—D^s valley, horizon 2.

Eemarks.—It is impossible to discover any difference, as regards the finer orna-

mentation of the valves, between the Baluchistdn form and the well known Pecten

dujardini : the only difference which I can discover is the larger size and an

apparently different number of larger ribs, of which the Baluchi8td,n form exhibits

onlv 8, while there are 11 in the European type. But as the specimen is

very much damaged, it is difficult to say whether it did originally exhibit 11 ribs or

not. One valve most distinctly shows 9 ribs, and it is quite possible that if the other

valve were completely preserved, it would also show the same number. However, I

do not think that too much weight should be put on this deviation, as, according to

GeinitzS the number of the main ribs varies from 9 to 11. Should, however, better

preserved specimens prove that the smaller number of ribs is a constant feature in the

Baluchistan type, the latter might as well be distinguished as var. Baluchistdnensis

from the European type.

' Elbibalgebirge. Palaeontographica, Vol. XX, 2, p. 36.
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Pectbn (Amusium) sp.

A very ill preserved specimen proves at least the existence of this cl^arapterist}^?

type in the cretaceous deposits of Baluchistan.

Locality and stratigraphioal position.—D^s VaUey, horizon 8.

4, Family: MTTJUDM

Genus: MODIOLA, Lamark,

MoDiojiA. sp. PI. S. fig. 5.

A small shell measuring 82 mm. in length and 20 mm. in height probably

belongs to this gerjus ; it is equivalve but very inequilateral, the small depressed

beaks being quite close to the anterior margin ; anterior side short, posterior side

elongated and a little expanded. Valves inflated ; a shallow furrow runs from the

umbo to the posterior end of the straight central margin, thereby slightly cutting

out the latter. The oi*namentation consists of numerous rather coarse concentric

striae of growth, the interstices of which are filled by very delicate, but somewhat
irregular, radiating stripe.

Locality and stratigrapMoal position^—Maz^r Drik, horizon 8.

Bemarks.—By its ornamentation this species seems to be related to Mytilu^

striatocostatus, d'Orb., but it is impossible to say anything further, owing to the bad

state of preservation of the specimen froni Baluchist4n, which does not admit pvei^

of the sjiape of the shell being correctly described.

MoDiOLA viSHNTJ, spec. nov. PI. XL fig. 3.

The shell, which is tolerably large in size, being certainly not less than 8Q mn^.

in length and about 35 mm, in height, is rectangular in shape, slightly narrower ii^

front than behii^d ; it is yery inequilateral, the a,nterior side being very short, the

posterior side elongated, but only slightly expanded. The beaks are low, depressed,

and quite close to the anterior piaygin. A broad but shallow depression runs from
the beak towards the central miargin, which is thereby slightly indented. Posteriorly

the depression is limited by a broad obtuse ridge, on the posterior side of which
the surface slopes more steeply than on the anterior. The orpamentation consists

of somewhat irrpg]ilar conpentric striae qf growth, which are very fine behind the

ridge, but rather strongly marked just in front of it and of the depression ; besides

the concentric stri^ of growth, there are some yery ^ne, closely set, regular, radi-

ating lines, which are limited to the anterior side of the ridge onlv, where they form

a bundle, gradually extending in brea4th fyom the beak towards the central mar»ii}.

Locality and stratigraphical position.—D^s valley, hori^oii 2. .

Bemarks.—The closest relation to thjs form is Modiola typica, Fqrbes, from
Southern India, a species which exhibits the same bundle of thin radiating stride
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on the anterior declivity of the greatfist median convexity of the valves, but this

species is readily distinguishable by its broad, expanded, posterior side, and the striae

of growth, which bear exactly the opposite character to those of Modiola vishnu by

being stronger on the posterior, and finer on the anterior side.

3. Order: HETERODONTA.

Suborder; Conchace a..

A. INTEGRIPALLIATA.

I. Family: ASTARTIDjE.

Genus : CARDITA, Brag.

Cakdita (Venericaedia) bbaumonti, d'Archiac and Haime, var. Baltjchis-

TANENSls, Ifoetling. PL XII. fig, 2, 2A.

1863. Car/Hita beanmpnti, d'Archiac and Haipae, Description des Anim, foss. du Gioupe Numm. de I'lcde,

p. 253, pi. XXI, fig. 14, a, b.

The bad state of preservation of all the specimens which have come under

examination does not permit description of the general shape of the shell. But one

fact seems to be certain, that the Baluchistan form has attained a larger size than

the Sind type ; there is a fragment of a specimen which was certainly not less

than 47 mm. in height, while the largest specimen from Sind, which has come

under examing,tion, measures not more than 33 mm- in height. Both valveg are

highly inflated, the beaks are tumid, and strongly rolled inwards. The ornament-

ation consists of strong and broad radiating ribs, of which those on the posterior

side are much thinner than those on the anterior and central part of the surface.

On the anterior side the ribs aye strongly curved, but they beconje more and more

straight in posterior direction. On the anterior and central part of the surface

the ribs are broad and flat, and carry three keels, two sharp ones on either side

and a broad and rounded one in the middle. The interstices are about one-half to

one-third of the breadth of the ribs, deep and concave. Numerous closely set strige

of growth produce a line of foliaceous granulation on the ribs, particularly on the

median ridge.

Locality and stratigraphical position.—Maz4r Ddk, horizon 8.

Hemarks.-r-lt is greatly to be regretted that none of the specimens collected in

Baluchistan is complete enough to give an idea of the general shape of the shell, as

I suspect that there must exist some constant distinctive features between the types

from Baluchistan and Sind, which cannot be overlooked.

As already stated, the Baluchistan types attain a larger size than the Sind

ones. Full grown specimens of the latter are of very uniform size, which, as

p,lready stated, does not exceed 33 mm. in height. The Baluchistan specimens on
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the other hand, show an average height of not less than 40 mm. In accordance

with the larger size the ribs are much broader and flatter and the interstices generally

narrower thfin in the Sind specimens. It must also be remarked, that the tri-

partition of the ribs is much more distinct in all the Baluchistan specimens than in

the type from Sind.

Now the question arises, are the differences just mentioned, suflacient to justify

a specific separation of the two types or not ? Erom my point of view I contend

that a separation of forms which otherwise agree, on features as detailed above,

would be going too far. I am inclined to think the different features of the two

types represent either local varieties, or perhaps forms belonging to two slightly

difl'erent geological horizons. The latter question can only be settled when the

whole of the fauna of the upper cretaceous systems of Sind and Baluchistan is

known, but it may already be remarked, that notwithstanding a great similarity of

the upper cretaceous fautia of Sind and Baluchistan, the former contains species

which are not yet known from Balucliistdn, while the latter has yielded forms which

are certainly not known in Sind.

The nearest relation to Cardita beaumonti, d'Archiac, appears to be Cardita

inflata, Leymerie, from the etage Garumnien. Unfortunately M. Leymerie's figure

of that species is too defective, and his description too short, to allow of more than

attention being drawn to the close similarity between the two forms. It is quite

possible that on actual comparison, the ilwo species will be found identical, in which

case the specific name beaumonti, d'Archiac, ought to receive the priority.

Cardita (Venericardia) stibcomplanata, d'Archiac. PI. XII. fig. 3-3a.

1853. Cardita subeomplanata, d'Archiac and Haime, Description des Anim. foss da Groupe numm. de

I'Inde, p. 253, pi. XXI, fig. 11, o, b.

Dimensions.

Length 14 mm.
Height 15 „

Thickness 8 „ (?)

The small shell is equivalve, suborbicular in shape, and not very inequilateral.

The beaks are slightly inflated, depressed, and situated close to the anterior margin.

The anterior, central, and posterior margins form nearly a complete circle ; but

there is a distinct angle at the point where the ventral and posterior margins join.

Valves slightly inflated and compressed. The ornamentation consists of 20 radiat-

ing ribs, which are slightly curved in the posterior direction ; the ribs are angular,

of the same thickness and as broad as their interstices ; they are crossed by numer-

ous, regular, closely set, concentric striae of growth, which render them foliaceous.

Lunula well defined, heart-shaped and rather broad, but not deep.

Locality and stratigraphical position.—Des valley.

Remarhs.—The Baluchistdn forms agree so well with d'Archiac's Cardita sttb-

complanata from Sind, that there can be no doubt as to their identity ; it seems that
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they are generally somewhat less inflated, although it is difficult to say whether this

is a rule, since they are all moro or less damaged. Under these circumstances we

must suppose that d'Archiac's original came from the upper cretaceous beds of Sind.

2. Family: CABBIID^.

Genus : CARDIUM, Linn^.

Cabditjm loralaiekse, spec. nov. PI. XII. fig. 5-5A.

The cordate shell is equivalve, but somewhat inequilateral ; anterior side broad

and rounded, posterior side short; beaks inflated, but depressed, closer to the anterior

than to the posterior margin. Valves inflated, sloping steeper in the anterior, than in

the posterior direction. The ornamentation consists of very regular, moderately broad

radiating ribs, which are separated by very narrow interstices. On the posterior

and anterior side the ribs are set with low tubercles, but whether the same takes

place in the central part of the valves cannot be ascertained owing to the bad state

of preservation ; to judge from a few pieces of the substance of the shell, they were

simply crossed by regular, closely set striae of growth.

Locality and. stratigrapMoal position.—Mazdr Drik, horizon 8.

Remarks.—None of the specimens are sufficiently well preserved to permit a

more detailed description at present. To judge from the ornamentation, Car'

dium loralaiense must be a close relation to Gardium moutonianum, d'Orb., which

differs however, by finer and stronger ribs alternating on the anterior side, and by

having the ribs on the central part of the valves covered with fine granules.

Caedium harnaibnse, spec. nov. PI. XII. fig. 4i-4A.

Although a single left valve only, and this partly imbedded in the matrix, has

come under examination, the peculiar ornamentation which it exhibits is sufficient

to recognize in it a new species.

The general shape of the shell cannot be definitely ascertained, but it was un-

doubtedly cordiform, and somewhat higher than long. The ornamentation consists

of very regular, rather broad, radiating ribs, separated by interstices of the same

breadth. The ribs exhibit a roof-like section, with sharp ridges on the posterior

and anterior side, but on the central part of the shell the ridges become flattened

and their sides slightly concave. Each rib is accompanied by a very fine line run-

ning at either side along its basis on the central part of the shell, and a single line

along the posterior side of each rib on the posterior part of the shell. Numerous

closely set, concentric striae of growth produce a thorny appearance on the ribs

while the interstices become more or less foliaceous.

Locality and stratigraphical position.—Maz^r Drik, horizon 8.

Remarks.—The peculiar ornamentation as described above, distinguishes this

species readily from any other forms.
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3. Pamily : CYPBlNrD^.

Genus : CYPEINA, Lamark.

Ctprina mazariana, spec. nov. PL XII. fig. 6-6b.

Dimension!.

Length 48 mm.

Height 34 „

Thickness 22 „

The shell is triangular in shape, equivalve, but inequilateral. The beaks are in-

flated but depressed, and situated in the anterior half of the shell. Anterior margin

rounded and passing gently into the slightly curved ventral margin, which forms

an obtuse angle with the short, apparently slightly convex, posterior margin. The

valves are moderately inflated, and slope very gradually in the ventral direction. A
strong rounded keel runs from the beak to the angle of the ventral and posterior

margin behind which the surface drops nearly vertically. A second more obtuse

keel runs from the beak to the point where the posterior and cardinal margins join

;

behind this angle the surface is concave, the two valves forming a deeply hollowed

ligamental area. Lunula long and broad. Ornamentation only in the shape of

striae of growth often raised into strong wrinkles.

Jjocality and stratigraphical position.—Maz^r Drik, horizon 8.

'Remarks.—This species exhibits a great resemblance to Cyprina forbesiana

from Southern India. But on comparison it will be seen that the two forms are

different. Quite apart from the ornamentation of the anterior part of Cyprina

Jorbesiana, which consists of sharp and strong concentric ribs, the general shape of

the two species differs considerably. Qyprina forbesiana is much longer than it is

high, posteriorly elongated, and rather short in front ; in Cyprina mazariana there

is not such a great difference between length and height, and the posterior side is

rather short, ; the valves are therefore somewhat triangular in shape in Oi/^jrwa

wjasarjaraa, while they are transversely elliptical in Cyprina forbesiana ; in the latter

species the beaks are much more,anteriorly situated than in the former, where they

are more median.

The next European relation is the well known' Cyprina Ugeriensis, d'Orbigny,

but this form is easily distinguished by its more inflated valves, but particularly by

the longer ligamental area.

It also seems that the Baluohistd,n form exhibits a more circular ventral mar-

gin, which is only slightly curved in Cyprina Ugeriensis.

Ctprina dbsbnsis, spec. nov. PI. SII. fig. 7-7b.

Dimensions.

Length ............52 mm.
Height 37 „

Thickness 24 »

The shell is equivalve, transversely elliptical in shape, and rather inequilateral.

The anterior side is short and rounded, the posterior side elongated, but somewhat
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attenuated. The beaks are slightly inflated, depressed, and situated in the anterior

half of the shell. The anterior margin is broadly rounded and passes gradually

into the almost straight ventral margin. The posterior margin is short and straight

and forms an angle of nearly 90° with the ventral margin. The valves are moder-

ately inflated, and gradually slope towards the ventral margin. A rounded keel,

which runs from the umbo to the corner of the central and posterior margin,

divides off a gradually sloping posterior area ; a second more obtuse keel, running

from the umbo to the corner of the posterior margin, limits a long and deep liga-

mental area. Lunula longer than broad, narrow. Coarse, irregular, concentric

striae of growth form the only ornamentation of the surface.

Locality and stratigraphical position.—Mazdr Drik, horizon 8.

Bemarks.—The general shape of the shell is more like that of a Crassatella

than that of a Cyprina. The question of the generic position of this species can only

be settled satisfactorily when the characters of the hinge are known. It was

chiefly the deep groove behind the beaks, probably containiog the external liga-

ment and the apparently non-crenulated ventral margin which led me to assume

that this species belongs to the genus Cyprina, Although closely related in regard to

the shape of the shell to Cyprina mazariana, it is, however, easily distinguished from

it by its more transversely elongated valves. Another distinguishing feature is the

more gradually sloping posterior area of Cyprina desensis.

From Cyprina forhesiana it is easily distinguished by its flatter, less inflated

valves, the more median position of the beaks, a narrow but well defined lunula,

and a long concave area, just above the posterior hinge margin of the valve in

which the ligament is situated.

Genus: EOUDAIRIA, Mun. Chalm.

RoUDAiKiA. CEA.SSOPLICATA, spec. nov. PI. XII. fig. 8-8a.

Unfortunately only a right valve, which is partly covered with young shells of

species of Ostrea, has come under examination. The shell is trigonal in shape and

strongly inflated. The umbo is prominent, attenuated and strongly curved for-

wards and inwards. A strong and sharp keel runs from the apex to the junction of

the posterior and ventral margin. In front of this keel the surface slopes moderately,

while behind it the shell drops very suddenly. There is a second keel on this pos-

terior one, running from the apex to the corner of the posterior and cardinal margin,

in front of which the surface is deeply grooved. Behind the keel the surface of the

shell is smooth, except for some striae of growth, but in front of it the ornamenta-

tion is quite peculiar. Near the umbo it consists of broad and sharp concentric

ribs, separated by broad concave interstices. With increasing size the ribs become

pronounced and sharp, and the interstices grow broader and angular, being divided

into a narrow and steep dorsal, and a broad, but slightly sloping ventral part.

The surface of the shell resembles therefore a flight of low, broad stairs,

gradually narrowing from the ventral margin to the apex.
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Locality and stratigraphioal position.—Maz^r Drik, horizon 8.

Bemarhs.—It is readily distinguishable from other species by its peculiar

ornamentation. In Boudairia cristata, Stol. sp., from the Ariyaldr series, the

horizontal ribs are limited to the anterior part of the valves only, and do not extend

as far as the keel. Boudairia drui, Mun. Chalm., is distinguished by comparatively

longer and narrower folds on the anterior part of the shell, but it is apparently the

nearest relation to the Baluchistan form.

It is highly interesting that this genus, which up till now has only been known

in the upper cretaceous beds of North Africa and Southern India, should appear

in beds of the same age in Baluchistdn, which otherwise have hardly any forms in

common with the cretaceous beds just mentioned.

B. SINUPALLIATA.

1. Family: CEAMIDM.

Genus : GHAMA, Linng.

Chama CAiLOSA, spec. nov. PI. XII. fig. 9-9a, 10-lOb.

The shell is inequivalve, the left (?) valve considerably larger than the right (?)

one ; it is irregularly rounded in shape, and inequilateral. The larger (left ?) valve

is strongly inflated, the beak tumid, but depressed and slightly rolled in. The
ornamentation consists of somewhat irregular, strong, concentric and lamellous ribs,

which are separated by broad interstices. The smaller (right ?) valve is flat, its

umbo very low, depressed and slightly rolled in ; the ornamentation is similar to

that of the big valve, but the ribs are much more closely set, and the interstices

therefore less broad.

Locality and stratigraphical position.—Maz^r Drik, horizon 8.
*

Bemarks.—It is rather strange that the above- described species shows no

particular resemblance to any of the cretaceous forms of this genus, but, on the

other band, bears the strongest likeness to Chama squamosa from the eocene beds,

2. Family : EIPPURITIDM.

Genus : RADIOLITES, Lamark.

Babiolites subdilatata, Eomauowski, sp. PI. XIII. fig. 4-4a, 5-5a, 5A.

1884. Spharulites dilatata, Eomauowski ; Material. Geol. Turkeetan, pi, XX, fig. 4 a (noni and c).

This species is chiefly represented by internal casts of the lower valve. The shell

has nearly entirely disappeared in most of the specimens, and only a few fragments

still adhering to some specimens, permit an idea being formed as to its ornftment'

ation.
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The internal cast of the lower valve is generally short, its length seldom

exceeding 40 mm., diameter at the upper end is not more than 30 mm., and at the

lower end the diameter is ahout half of that of the upper end. The cast is there-

fore short and conical, its lower end being more or less straightly cut off, hut always

somewhat rounded. The lower valve must have spread out into rather a broad

foliaceous rim at its upper end, as some specimens distinctly show. Two rather

long but narrow dental grooves are always well marked. Surface smooth, but

extremely finely striated in a longitudinal direction.

Loeality and straiigraphioal position,—D6s valley.

Remarks.—The species described above is one of the commonest forms in

the Des valley, where there occurs a special bed entirely filled with the curious

conical casts of the lower valve. To judge from Romanowski's figure 4 a, the forms

which have been found in Baluchistd,n must be identical with the species which

he describes under the name of Sphcerulites dilatata, but being unable to read

the description of this species in the Russian language, I cannot say how far my
supposition is correct. But it seems to me that he has described under the name of

Sphcerulites dilatata two species which are apparently different. Eig. 4 a repre-

sents a slightly tapered, nearly cylindrical cast, cut off straight at the lower end,

vrhile fig. 4 b represents a short, conical cast, with a pointed end. In Turkestan

these two extreme shapes may have been connected by intermediate links, but in

Baluchistan the two types are certainly different, not only as regards their shape,

but also as regards the ornamentation of the surface. I have therefore separated

them, and I shall describe the conical cast under the name of Sphcerulites

muschketoffi.

Stoliczka has described as Sphcerulites mutabilis a form from Southern India,

the internal cast of which resembles Sphcerulites dilatata to some extent, but the

ornamentation of the surface of the shell is entirely different in the two species.

Rabiolites MUSCHKETOFPi, spec. nov. PI. XIII. fig. 1, 2-2A, 3-3a.

Like the former species, this form is only represented by internal casts of the

lower valve. These do not exceed 45 mm. in length, having a diameter of about

30 mm. at the upper end. They are conical in shape, and resemble a short, truncated

slightly curved horn. Two rather long dental grooves are always well marked.

The ornamentation consists of numerous rather coarse longitudinal striae,

which are rendered somewhat irregular by concentric strise of growth.

Nearly all the specimens prove that the lower valve expanded in a broad,

probably somewhat foliaceous rim at the upper end, which was well marked off by

a sharp line from the lower conical part of the shell.

Locality and stratigraphioal position—Dds valley.

Bemarks.—This species is as common as the former in the Des valley, but, as I

have already remarked, it is easily distinguished from it by the attenuated conical

shape of the internal mould of the lower valve. Fragments of the surface of the

shell have proved that in Radiolites muschketoffi the ornamentation consisted of

much coarser longitudinal striae than in BadioUtes subdilatata.

H 2
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3. OEDER : DESMODONTA.

1. Family: PHOIABOMYIDM.

Genus: PHOLADOMYA, Sow.

Pholadomya indica, spec. nov. PI. XIII. fig. 7-7a.

The shell is apparently of moderate size only, the length of the specimen being

44 mm. and its height about 32 mm,, transversely oval in shape and very inequi-

lateral. The beaks, which are quite close to the anterior margin, are low, depressed,

and slightly tumid ; the valves are moderately inflated on the anterior part, but

slightly compressed in the posterior direction. The ornamentation consists of about

23 fine radiating ribs, which begin quite close to the anterior margin and extend

over niearly the whole surface of the shell. The ribs are all of equal strength, but by

the numerous strong concentric striae of growth they appear to be divided into

radiating lines of somewhat irregular low granules.

Locality and stratigraphical position.—Dds valley, horizon 8.

Memarks.—The only species which bears any likeness to the s,pecimen described

above, is the tertiary Pholadomya puschif Goldf., if any comparison can be made

with a specimen so badly preserved, where one of the chief distinctive features

is the general outline of the valves,

Pholadomya Tigris, spec. nov. PI. XIII. fig. 6-6a.

Besides the species just described, there is another cast belonging to this genus,

which belongs to a decidedly different species. The shell has apparently attained a

considerable length, as, although damaged at the anterior side, it still measures about

93 mm. in length, the height being 56 mm. Its general shape was apparently

rectangular, the ventral margin being nearly parallel to the hinge margin, but very

inequilateral. The anterior side is very short and apparently cut off straight ; the

posterior side is elongated but not expanded. Although the anterior margin is not

visible, it seems that it was nearly straight and joined the straight ventral margin at

an angle of about 90°
; hinge margin straight, posterior margin rounded. The

beaks are low, depressed, and close to the anterior margin. Valves highly inflated,

but somewhat compressed towards the posterior side. Ornamentation consisting of

18 to 20 coarse radiating ribs which spread over nearly the whole surface, beginning

quite close to the anterior margin, leaving only a small area free towards the

posterior and hinge margin.

Locality and stratigraphical position.—D^s valley, horizon 2.

Memarks.— l:]m species exhibits a great likeness to Pholadomya elliptica^

Miinst,, as regards the transversely elongated shape of the valves, but it differs

apparently by a much shorter anterior side, and the probably straight anteriq?
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margin. Tholadomya esmarcU, Nils,, seems also a near relation, but it is easily

distinguished froni this species by its straight ventral margin.

It is easily distinguished from Pholadomya indica by its larger size, more

inflated valves and the character of the ribs.

2. Family : MTIDM.

Genus : COREOLA, BrugiSre.

CoEBULA HABPA, d'Archiac and Haime.

1853. Corbula harpa, d'Archiac and Haime, Descr. des Anim. foss. da Grroape Nnmm. de I'lnde.

p. 236, pi. X\I, figs 8, a, 6, 9.

This species is only represented by a couple of fragments of the right valve and

they are too ill preserved to allow a detailed description. It would hardly have been

possible to identify them, if better preserved specimens from Sind had not been

available for comparison.

I shall delay a detailed description of this species till I am able to describe the

cretaceous fossils from Sind, but it is as well to remark here, that d'Archiac

has overlooked a very characteristic feature in the ornamentation of the right valve.

He states that it shows nothing but concentric striae of growth. Now, nearly all

the specimens from Sind exhibit on the anterior half of the right valve about six

fine, but somewhat irregular radiating ribs, which are rather widely distant from each

other. Unfortunately these ribs are so delicate that they become effaced if the

surface is in the slightest degree weathered, otherwise they form a very distinctive

feature of this species.

Locality and stratigraphical position.—Mazar Drik, horizon 8.

v.—GASTROPODA.

Order : PROSOBRANCHIATA.

Suborder : ASPIDOBRANCHIATA.

Family : TROCHIBJi.

Genus : TEOCHUS, Linne.

Trochijs laetetianus, Leymerie. PI. XIV. fig. 1-la, 2-2A.

1851. Trochus lartetianus, Leymerie, Sur un nouv. type Pyren., M^m. de le Soc. Glol. d« France,

2nd Ser., Vol. IV, p. 197, pi. B, fig. 10.

There are several casts, which, to judge from bits of shelly substance which still

adhere, probably represent this species. The turbiform shell consists of low, rounded
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whorls, which increase very slowly in height, and are separated by a deep suture.

The surface is covered with numerous fine revolving ribs which have a scaly

appearance from being crossed by numerous striae of growth. If I am right, the

more central of these ribs are generally the strongest.

Locality and stratigraphical position.—Maz^r Drik, horizon 8 ; Des valley.

Eemarks.—The general shape and the ornamentation of the Baluchistaa

s pecimens are so nearly the same as those of the form described by Leymerie, that I

think I am not wrong in identifying them.

Another closely related form seems to be Troehus rimosus, Bink., from the

Maestrichtien, but the Baluchistan specimens show unquestionably more affinity

with the former, than with the latter species.

2. Family : NERITID^

Genus: NEEITA, Linne.

Nekita pontica, d'Archiac spec. PI. XIV. fig. 3-3A, 4-4b.

1859. Nerita pontieum, d'Archiac Note sur 1© genre Otostoma, Ball, de la Soo. Geol. de Prance,

2nd Ser„ Vol. XVI., p. 874, pi. XIX, figs. 2 and 3.

The shell is subglobose, and consists of about three rapidly increasing volutions

;

the spire is depressed, the suture simple. The last whorl, which is highly inflated,

is a little flattened on its posterior side. The ornamentation of the surface consists

of rather strong equidistant longitudinal ribs, which are strongest near the suture,

but die out before they have reached half the height of the last whorl ; in its lower

half only indistinct traces of them can be noticed j ribs and interstices are covered

with fine, closely set, rather irregular striae of growth, which produce a rugose

appearance of the surface. On the anterior half of the last whorl a number
of shallow, equidistant spiral furrows can be seen, but which are very variable as

regards distinctness.

Aperture scarcely seen ; outer lip sharp ; inner lip not seen.

Locality and stratigraphical position.—Mazdr Drik, Hemipneustes beds.

Bemarks.—'Ihe ornamentation of the shell varies considerably ; in one speci-

men the longitudinal ribs are closely set, so much so that the interstices are less

broad than the ribs ; on the other specimens the ribs are rather far apart and the

interstices are therefore broad. Whether the number of the spiral furrows changes

I am unable to say ; one specimen exhibits ten of them ; in the other they are much
less distinct, and probably less numerous. The fine strise of growth which cover

the longitudinal ribs, make it appear as if the former were dissolving into numerous
fine strise at the point from which they become indistinct.

I have not the slightest doubt that the specimens from Baluchistdn must be

identified with this species, as the ornamentation of the shell is apparently exactly



GASTROPODA. 65

the same ; and although d'Archiac does not mention the spiral furrows on the

anterior half of the last whorl, they are distinctly marked on his figures 2a and 3.

Stoliczka has already drawn attention to the fact that Nerita divaricafa, d'Orb.,

in its type from Southern India, is probably identical with Otostoma ponticum. Now
I have before me Stoliczka's originals, and on comparing them with the specimens

from Baluchistan, particularly the original of pi. XXIII, figs. 11, 12, I cannot

discover the slightest difference. The form from Southern India exhibits all the

features of the ornamentation which have been described above as characteristic of

Nerita pontica. Since the Baluchistdn specimens agree so well with Otostoma

ponticum d'Arch., I think I am justified in considering Stoliczka's Nerita

divaricata as identical with that form.

This species must have had a world wide distribution, as it ranges from the

Pyrenees through Asia Minor, Baluchistdn and as far as Southern India.

Nerita d'akchiaci, spec. nov. PI. XIV. fig. 5-5b, 6-6a, 7-7A.

This is one of the most common forms in the upper cretaceous strata of

Baluchistdn; in the D^s valley it apparently occurs in thousands.

The shell, whose transverse diameter reaches 37 to 40 mm., is subglobose and

consists of three inflated whorls which rapidly increase in size. The spire is only

slightly prominent, but not so much depressed as in Nerita pontica ; the Isst whorl

is inflated and just a little concave near the suture. The ornamentation consists

of exceedingly fine, regular, and very closely set longitudinal striEe, apparently re-

presenting strise of growth ; and if the surface of the shell is worn, stronger and

finer striae alternate very regularly.

Aperture not seen ; outer lip sharp ; inner lip not observed.

Locality and stratigrapUcal position.—Very common in the D^s valley, horizon

4 ; rather rare at Mazdr Drik.

Bemarhs.—Tsyis, species is easily distinguishable from Nerita pontica by

its higher spire, but particularly by the seemingly smooth, finely striated surface

of the shell, a character by which it is also distinguished from other species belong-

ing to this genus.

The composite character of the shell which Stoliczka mentions is exceed-

ingly well seen in this species. The outer layer is a black, apparently homogeneous

substance, which shows a conchoidal fracture. The inner layer is crystalline and

looks as if it were composed of an aggregate of crystals of calcite. The latter,

which forms the callosity of the inner lip, is in all the specimens more or less dissolved

and replaced by a rocky matrix which adheres so firmly to it that it is impossible

to lay the inner lip free. But there is not the slightest doubt, that a large

flattened inner lip existed, and that the aperture was rather narrow. If the matrix

which covers the inner lip is removed as far as can be done, it may be seen that the

crystalline layer below it extends to a considerable distance inside, narrowing the

aperture; but ordinarily no trace of this callosity can be seen.
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Suborder: CTENOBRANCHIATA,

T^NIOGLOSSA.

I. HOLOSTOMATA.

Family : TUBRITELLIDM

Genus : TUBRITELLA, Lamarck.

TuRBiTELLA, spec. 1. PI. XIV. fig. 9.

A turreted shell of moderate size, consisting of more than six volutionsj might

probably be referred to this genus. The whorls are rather low, and increase only

very slowly in height, but they are strongly ventricose, and therefore divided by a

deep suture. It seems that they were covered with fine spiral striae separated by

interstices of about double their breadth.

liOCality and stratigrapMeal position.—Mazdr Drik, horizon 8.

Remarks.—I refrain from making any distinct statements as to the relationship

of the above species. Specimens of this description are so inconstant, in their chief

characters, that they might be referred to quite a number of species and probably

several genera. The probability is that these specimens really belong to the genus

Turritella, but they are too badly preserved to permit of any specific determination.

Ttjkeitella, sp. 2. PI. XIV. fig. 8.

A small turriform shell, consisting of flat, moderately low whorls^ proves by
its markings that there is another species which most likely belongs to the genus
Turritella. The ornamentation consists of 5 to 6 equidistant, sharp revolving keels,

which are crossed by fine, sharp, longitudinal ribs in such a way that the points of

intersection are raised into low tubercles.

Locality and stratigrapMeal position.—Mazar Drik, horizon 8.

'Bemarhs.—The only specimen which has come under examination is too badly

preserved to permit of a definite determination, but judging from its ornamentation

it must be different from the other species,

Turritella rigida, Sow., seems its nearest relation, but apparently the number
of spiral keels is larger in that form.

TUKRITEIiLA (?) QX7INQUEC0STATA, Spec.'nov. PI. XIV. fig. 10-lOA.

This is a most remarkable species which I include only provisionally amonff
the genus Turritella, because the striae of growth seem to indicate a rather broad
slit at the aperture.

The shell is turreted ; the whorls, which are moderately high, increase very
slowly in height and are perfectly flat, all in one plane. There are still six whorfe
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preserved, and as the apex and the anterior part of the shell are broken off, it must
have possessed several more whorls. According to the striae of growth, the aperture

was provided with a broad slit. The ornamentation consists of fine ispiral ribs, of

which from 5 to 6 form a rather broad band on the anterior side of the whorls : the

rib next to the suture is generally the strongest, originating in the combination

of 3 or 4 finer ribs, Above this band the surface is just perceptibly concave, and

the spiral ribs become more indistinct, but exceedingly fine undulating lines may
be seen between them. The strise of growth produce a somewhat scaly appearance

of the surface.

Locality and stratigraphiaal position.—Mazar Drik, horizon 8.

BemarJes.—Although the general appearance of this species resembles that of a

Turritella, its general position must be regarded as provisional only, as the slit

at the aperture will not allow its being considered as a true Turritella. Here also

we must wait until better preserved specimens allow this question to be decided.

-Family : CAPULISM

Genus : CALYPTR^A, Lam.

Calyptr^a, sp. PI. XIV. fig. 11-lla.

The cast of a low turbiniform shell probably represents this genus ; it consists

of |pur low whorls which increase very slowly in height ; the surface is slightly in-

flated and the suture deep. The last whorl bears a sharp keel which divides it from

the concave base.

Jjocality and stratigraphical position.—D^s valley.

Remarks.—Although I have no doubt that this specimen belongs to the genus

Calyptrisa, I refrain from giving it a specific name because the surface of the shell

is not known. It seems closely related to Infundibulum {Calypcopsis) cretacea,

d'Orb., but it seems that the latter has rather a higher shell than that of the specimen

from Baluchistan. The resemblance between the species is, however, so great that

it is quite possible that they may be identical.

II. SIPHONOSTOMATA.

A, ENTOMOSTOMA.

Pamily : NEBINEID^.

Genus : NERINEA, Defranee.

Nerinba qijettensis, spec. nov. PI. XIV. fig. 12-12a, 13.

The shell is turriform, consisting of moderately high, flat whorls, which

increase very gradually in height ; the shell appears therefore nearly cylindrical.
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The suture is rather sharp. The only ornamentation consists of numerous strise of

growth, which indicate by their course that the aperture was provided with rather

a deep and broad slit, situated just a little above the middle of the height.

Beginning from the suture the striae of growth are at first bent strongly backwards,

but suddenly with a broad sweep they turn inwards in a slightly curved line.

Aperture unknown ; internal folds unknown.

Locality and stratigmphical position.—Maziv Drik, horizon 8.

Remarhs.—The generic position of this species must remain somewhat doubt-

ful, as it is unknown whether there are any internal folds or not. I based the present

generic position on the course of the strise of growth, which prove the presence of a

slit at the aperture. The slit, together with the turreted form of the shell, render it

inost probable that this species belongs to the genus Nerinea.

Among previously described species there is only one to which this form could

be compared, viz., Turritella haugh, d'Orbigny. This species possesses the same

turreted shell, composed of slowly-growing flat whorls, and the strise of growth

prove that it was provided with a slit at the aperture. But in this species there

are some very regular revolving lines towards the anterior end of the whorls, which

are entirely wanting in the Baluchistan specimens. Nerinea queltemis shows quite

a different feature towards the anterior side of the whorls. Owing to insufficient

material, I am unable to say whether this is only exhibited on the earlier whorls

and disappears in large specimens, or whether it represents a different specific

character. The specimen, fig. 13, which is much smaller than fig. 12, shows that

on the anterior side a slightly concave band runs along the suture, bordered above

and below by an indistinct keel, on which the striae of growth rise in small nodules.

The lower keel, which is generally much less distinct, coincides with the suture.

As I have already stated, I am unable to say whether this specimen represents

a new species, since the earlier whorls of the type of Nerinea quettensis are broken

away, but as in other respects, such as the shape of the shell, and the course of the

strise of growth, it agrees so well with the type, I see no reason why it should be

separated for the present under a different name.

Nerinea ganesha, spec. nov. PI. XV. fig. 1, 2-2a; PI. XVI.
fig. 1-la, 2-2a.

This fine species must have attained a considerable size, as the tallest speci-

meuj which is by no means completely preserved, measures no less than 170 mm. in

length, the diameter of the last whorl measuring about 105 mm. The shell is

turreted, but it seems as if the angle of growth becomes somewhat less with the

advancing size of the shell, but this could not be positively ascertained owing to

the more or less deformed state of the specimens. This species probably consists

of some 20 whorls, of which only 11 are preserved in the largest specimen. The
whorls, which are very low, and which only increase very gradually in height, are
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separated by a deep, grooved suture ; their cross section is rectangular ; on the inside
of the whorls there are five spiral folds, of -which three are considerably stronger than
the other two ; there are two columellar folds of considerable development, the
anterior being larger than the posterior one; the other three are situated on the

posterior wall of the whorl, the middle one being the strongest of all ; the inner one,

very fine and sharp, the outer one broad and rounded. Body whorl somewhat
inflated, aperture not seen. Columella very short, apparently solid ; surface

smooth.

Locality avd stratigraphical position.'—Mazar Drik.

Bemarks.—This beautiful species is easily distinguished by the arrangement
of the internal folds from all other turreted species belonging to this genus.

Nerinea reguieniana, d'Orbigny, is probably the nearest relation to this

species, but it is easily distinguished by having a fold on the outer wall, which is

entirely wanting in Nerinea ganesha, and only one fold on the posterior wall instead

of three as in the latter species.

Pamily: cmiTHlD^.

Genus: CERITHITJM, Adamson.

Ceeithium VISHNU, spec. nov. PI. XV. fig. 3.

This is unfortunately only a fragmentary specimen, which merely serves for de-

scription, but, as the aperture is not preserved, the generic position remains some-

what doubtful. The shell apparently attained rather a large size, as the fragment

measures 65 mm. in height, with a diameter of about 34 mm. in the last whorl.

It is turreted in shape, with numerous whorls, which increase very slowly in height.

The whorls are slightly rounded and the suture is deep. The ornamentation consists

of thick, rounded longitudinal ribs, of which there are six to one volution, extending

from suture to suture. On the last whorl these ribs disappear at half the height.

There are besides some rather broad, flat, spiral bands, separated by narrow furrows

which run continuously over the ribs and interstices. There* are about five such

bands of the same strength on each whorl, and above them come three much finer

ones. On the spire and on the upper half of the last whorl three or four indistinct

longitudinal ribs are found between two primary ribs, producing low, rounded

tubercles on the spiral bands. On the lower half of the last whorl these bands

are, however, perfectly smooth.

Locality and stratigraphical position.—Mazdr Drik, horizon 8.

Remarks.—I cannot find any species that exhibits a similar ornamentation,

although there are undoubtedly forms in the cretaceous deposits of the Gosau

which show a similar diversity of stronger and finer longitudinal ribs.

I 2
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Cerithitjm BUDDHA, spec nov. PI. XV. fig. 4, 5.

The turreted shell attains a height of 70 mm. ; it consists of more than six

moderately high, strongly rounded whorls, which increase very slowly in height.

Just helow the suture the whorls are somewhat contracted, which makes them

appear still more rounded. The ornamentation consists of strong longitudinal ribs,

which rise into short compressed spines. There are about six to seven in each

volution ; ribs and interstices are crossed by numerous fine revolving lines.

Locality and stratigraphical position.—Mazdr Drik, horizon 8.

Hemarks.—All the specimens are very much damaged, but the abovementioned

characters are still recognized; this species is therefore characterized by the

latalU ij)m pressed longitudinal ribs, which rise in short blunt spines, being

arranged in continuous lines from the apex to the last whorl and separated by broad

interstices on which only fine revolving lines can be seen.

This peculiar ornamentation distinguishes Cerithium buddha from all the other

species. I cannot find any other form closely related to it, although there is not

the slightest doubt that Cerithium vishnu, Cerithium buddha^ together with

C. mosperianum, d'Orb., or 0. matheronii, d'Orb. and many others, form a natural

group, which is chiefly characterized by strong knob-like longitudinal ribs, arranged

in continuous lines from the apex to the last whorl.

Cerithitjm (?) sp. PI. XIV. fig. 14)-14a, 15-15a.

Two moderately large casts of a turreted shell belong perhaps to this genus ;

the shell consisted of rounded whorls, which slowly increase in height, separated

by a deep suture. The last whorl, which is just a little higher than those following

the spire, bears a few strong spiral keels ; otherwise nothing is known about the

sculpture.

Besides the two casts there is a fragment of a shell which, judging from its whole

appearance, belongs probably to the same species : to judge from its size it must have

formed part of the earlier whorls. The low rounded whorls are separated by a deep

suture ; the ornamentation consists of four to five rounded spiral keels, of which the

centre one is the strongest. In the interstices there are fine revolving lines, while

numerous moderately strong transverse and equidistant ribs cross them, producing

fine nodules at the point of crossing.

Locality and stratigraphical position.—Maz^r Drik, horizon 8 ; Des valley.

Remarks.—So far as can be judged from the ill preserved specimens, there is

no other species which it resembles ; and if better material were at hand, allow-

ing a more definite opinion, it is quite possible that this form might prove a new

species.

Cerithium maximum, Binlc, bears a distant resemblance, but it certainly

dilTers from the Baluchistan form.
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B. ALATA.

Family: STROMBID^.

Genus: PUGNELLUS, Conrad.

PuGNELLTJS CRASSicosTATUS, spec. nov. PL XVI. fig. 3-3a, 4-4ia.

The shell is fusiform, accuminate at each end, and consists of five or six volu-

tions, forming rather a low spire ; the last whorl, which is ventricose, occupies at

least three quarters of the total height of 45 mm. and terminates in a tolerably-

long canal. The outer lip is much thickened, and expanded into a roundish wing

which is bent somewhat backwards. The ornamentation consists of strong, rounded

S-shaped ribs on the last whorl, which begin near the suture and disappear about

half way across the whorl.

Aperture scarcely seen, apparently longitudinal and narro^'

Locality and stratigrapMcal position.—M.az&r Drik, horizon 8.

Remarks.—Although this form is pretty common, there is only one specimen

which has the shell suflBciently well preserved, to show the wing-like expansion of

the last whorl, and the strong rounded outer lip. All the others are casts which

are, however, easily recognizable by the strong transverse ribs ia the upper half of

the last whorl.

This form is very closely related to Pvgnellus uncatns, Forbes sp., from South-

ern ladia ; in fact, I first thought the two forms to be identical, but on oomparisoa

with Stoliczka's originals I find that Pugnellus uncatus has a larger number of

more delicate ribs on the last whorl, and that the anterior canal is much shorter

than in Pugnellus crassicostatus. Whether the Baluchistan form attains a larger

size than PM^«e/i««s MWC«#MS cannot yet be decided, but it, appears to be the case.

The characters aboveraentioned are, however, sufficient to distinguish both species,

notwithstanding their close relationship.

Pugnellus digitatus is easily distinguished by the horizontal ribs on the last

whorl.

Pugnellus digitatus, spec. nov. PI. XVI. fig. 5-6a, 6'6a, 7.

The shell cannot have been less than 50 mm. in height, and had apparently

an ovoid shape; the short spire is turreted ; the last whorl, which occupies pro-

bably a little more than three fourths of the total height, is ventricose, and accu-

minate towards the anterior end. Suture sharp and deep. The ornamentation con-

sists of a sharp median keel, and very delicate, regular, revolving striae on the spire.

On the last whorl about ten sharp revolving keels appear, which apparently ex-

tended to the outer lip. Interstices on the keel are covered with numerous and very

regular, delicate, revolving striae, which are crossed by fine longitudinal striae of
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growth in such a manner as to produce an exceedingly delicate net-like ornament-

ation. It appears that the posterior end of the outer lip ascended for a short dis-

tance along the spire.

Locality and stratigrapMcal position.—Mazdr Drik, horizon 8.

Bemarks.—All the specimens which have come under examination are, with

one exception, casts in rather a mutilated condition. For this reason the generic

determination seemed somewhat difficult at the beginning. Owing to the strong

keels on the last whorl, which seemed to indicate a digitated outer lip, I first felt

inclined to consider this species as belonging to the genus Pterocera, Lam. This

view seemed to be supported by a posterior canal, apparently ascending along the

spire. The probable continuation of the last whorl, however, seemed incompatible

with this view. All the specimens show distinctly that • the last whorl did not

expand in a horizontally spread wing, but that it continued to run in a spiral line.

This was certainly an indication that the aperture of this specimen must have been

shaped differently from that of Pterocera, Lam., wliether it terminated in digita-

tions or not.

On comparing these specimens with such as undoubtedly belonged to the

genus Pugnellus, I recognized such a strong general resemblance that I have no

longer any doubt, that notwithstanding the peculiar ornamentation of the last whorl,

these specimens must be considered as belonging to the genus Pugnellus. It is to

be hoped that future researches will yield some better preserved specimens, to

decide this question.

For the present I consider, this form as belonging to the genus Pugnellus ; it is

easily distinguished from all the other species of this genus by the horizontal keels

on the last whorl.

PuGNEiLTis GIGANTEUS, spec. nov. PI. XVII. fig. 1-la.

This fine species attained a height of at least 83 mm., but unfortunately

there are only two specimens which have come under examination, and these are

casts, with only traces of the substance of the shell still adhering. The shell has

an ovoid shape and consists of more than five whorls ; the whorls which compose

the spire are flat and rather low, and increase slowly in height ; the last whorl is

rather inflated and increases so suddenly in height that it occupies at least two-

thirds of the total height. The posterior part of the last whorl slopes slightly to-

wards the suture ; the anterior end is somewhat accuminate. The aperture is semi-

lunar and fairly broad towards the anterior canal. The ornamentation consists

of four to five strong revolving ribs on the last whorl, but it is impossible to say

for the moment whether there also existed some finer ornamentation or not.

Locality and stratigrapMcal position.—Sondri bill, near Khattan.

Bemarks.—At the first glance this species seems very much the same as Pug-

nellus digitatus, but on comparing the two some characteristic differences will be

noticed. The latter form never attains the size of the former, but keeps within
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moderate limits; but the chief distinguishing features are, that the posterior

canal does not ascend along the spire in Fugnellm giganteus, and that the aperture

is much broader towards the anterior end in the latter than in the former. Whe-

ther there existed differences as regards the ornamentation of the shell, I am unable

to say at present.

Family : CTFBJEIDJE.

Genus : OVULA, BrugiSre.

OvULA EXPANSA, d'Archiac and Haime. PI. XVII. fig. 3-3c

;

PI. XVIII, fig. 2-2b, 3-3c, 4.4c.

1853. Ovttla expansa, d'Archiao and Haime ; Descr. des Anim. foss. des Groupe Numm. de I'Inde, page 330,

pi. XXXIII, fig. 3.

The shell attains a considerable size, the largest specimen teing 90 mm. in

height, having a transverse diameter of about 65 mm. It is nearly globular, but

slightly elongated in the anterior and posterior direction, attenuated at the an-

terior, expanded at the posterior end ; general shape turbinoid. It is difBcult to

say whether, in specimens which have the substance of the shell preserved, the

spire is completely concealed or not ; to judge from some ill preserved specimens

it was not externally visible, and its position was only indicated by a short pro-

traction of the last whorl. The casts, however, expose a low, nearly flat spire,

composed of at least four slightly inflated whorls rapidly increasing in height and

thickness. The last whorl is ventrioose and strongly inflated towards its end.

Aperture sinuous, very narrow and slit-like at the posterior, but slightly broader at,

the anterior end. Posterior canal very narrow, anterior one short, broad, slightly

turned upwards, and transversely cut ofE. Outer lip smooth, thick and inflated,

apparently bearing a flat ridge on the inside ; inner lip smooth and not crenulated.

Surface apparently smooth.

Looality and stratigrapUcal position.—Mazar Drik, Des valley.

'Bemarhs.—Messrs. d'Archiac and Haime have described six species of the genus

Ovula, but it seems that they themselves were in doubt as to their specific independ-

ence. In fact it seems difficult to understand what difference exists between Ovula

depressa Sow., and Ovula expansa d'Arch. and Haime.

Mr. Fedden^ lin his list of the distribution of fossils described by Messrs.

d'Archiac and Haime considered 0. murchisoni, d'Arch. and 0. elUpsoides, d'Arch.

as eocene species ranging from the Ranikot to the Khirthar beds. The horizon of

Ovnla depressa^ 0. elongata and 0. cyUndroides, d'Arch., is unknown, and Ovula

expansa is with some doubt said to occur in the cretaceous and Ranikot bed.

In the collection of fossils from the Cardita beaumonti beds from Sind, two

species of Ovula are found, which differ distinctly from each other, and which

therefore represent decidedly different species. The latter one agrees in every

detail with the medium sized specimens from Baluchistan, so that there is no

^ Mem. Gaol. Sarv. Ind. XVII. 209.
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doubt as to their identity. Both forms fully agree in their characters with Ovula

expansa, d'Arch. and Haime from Sind, so that no doubt can exist now as to the

geological horizon of Ovula ewpansa, d'Arch., which has already been correctly

conjectured by Dr. Blanford.

"With regard to Messrs. d'Archiao and Haime's other species, I refrain from

expressing any further opinion. Messrs. d'Archiac and Haime have figured a moder-

ate sized specimen of Ovula expansa which apparently has not attained the same

size as in Baluchistan. At Mazar Drik this species is very common and easily

recognizable by its globular shell, but unfortunately all the specimens are casts, not

a single one having preserved the shelly substance. The latter must have been

rather tbin as indicated by traces left on a few specimens, but for the present

nothing can be said about it except that it was probably smooth. The specimens

from Sind leave us in this respect equally in the dark, as they exhibit the same

state of preservation as those from Baluchistan.

Ovula expansa, d'Arch. and Haime, seems to have a close relationship to Cyprcea

kayii Forbes„from Southern India, but this form is easily distinguished by its less

globose shape, and a smaller diameter in proportion to the height. The shell

appears, therefore, much longer than the globose Ovula expansa. This feature is

particularly striking when the two species are held side by side with the aperture

turned upwards.

Ovula baluchistanensis, spec. nov. PI. XVIII. fig. 1-lb.

I have a single cast from the D^s valley, which undoubtedly represents a species

differing from Ovula expansa. The shell must have been of considerable size ; it

measures 82 mm. in height, while its transverse diameter is about 55 mm. It is

ovoid in shape ; the last whorl, although strongly inflated, is much more accu-

minate at both ends than in Ovula expansa. The spire is not seen, but it appa-

rently formed a short process which was almost enveloped by the last whorl. The

outer lip is inflated. The aperture is long, narrow, and nearly straight ; so far as

can be judged, it retains the same breadth throughout its length, and does not contract

towards the posterior and expand towards the anterior end.

Jjocality and siratigraphical position.—Des valley, horizon 4.

Hemarks.—At first glance it is not easy to distinguish this species from

Ovula expansa, but on comparing the two, a marked difference will be noticed in

the shape of the shell. In Ovula baluchistanensis the shell is rather long and

does not present the somewhat longitudinally compressed form of Ovula expansa.

In the latter form the last whorl is much more inflated, particularly on the colum-

ellar side of the aperture, while it is much more flattened in the former. There is

also the difference in shape of the aperture, which is sinuous in Ovula expamsa and

nearly straight in Ovula baluchistanensis.

In addition I may say that it seems that in this species the outer lip is much
less inflated and the ridge on its inside much broader. All these features appear

to justify the separation of the above species from Ovula expansa, d'Arch.



GASTROPODA. 65

It remains to be decided, however, whether this species does not represent

one of Messrs. d'Arehiac and Haime's forms. As far as I am able to judge, it

bears the strongest similarity to Ovula elongata, d'Aroh., in general shape, but it

seems to differ in the generally larger size, the apparently slightly elevated spire

and the more flattened outer lip. Whether these differences really exist or not can

only be decided by comparison with Messrs d'Arehiac and Haime's original. In the

meantime I think it preferable to keep the two forms separate, particularly as

nothing is known with regard to the geological horizon of Ovula elongata, d'Arch.

RACHIGLOSSA.

Family: TOLUTWM.

Genus: STRIGATELLA, Swainson.

Stkigatblla. spec. PL XVI. fig. 12-12a.

A cast of a mitriform shell might be referred to this species. The whorls, of

which there are five still preserved, the apex being broken off, are slightly rounded

and separated by a deep suture. At the beginning they increase very slowly in

height, but the last whorl grows so rapidly that it occupies more than half of the

total height of 50 mm. Aperture unknown, but apparently high and narrow.

Anterior canal short and broad.

Ornamentation of surface unknown.

Locality and stratigraphical position.—Mazar Drik, horizon 8.

Remarks.—The general shape of the shell indicates that it is related to the genus

Mitra, but as no columellar folds have been observed, this position is somewhat

doubtful. Pending the collection of better preserved specimens, I place it provi-

sionally under the generic name of Strigatella, Swainson.

Genus : VOLUTA : Linn^.

VOLUTA spec. PI. XVII. fig. 4.

The pyriform shell attains a height of 100 mm.; the largest specimen, which is

considerably damaged, measures 92 mm. in height. It consists of about 3 to 4 low

whorls, forming a depressed spire and an enormous ventricose body whorl, which is

anteriorly attenuated. As far as can be seen, it ends in a short/broad, anterior canal.

The aperture is high, oval, but rather narrow ; the outer lip is apparently sharp.

Locality and stratigraphical position.-M^ziv Drik, horizon 8 ;
D6s valley,

horizon 4. ,
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Bemarks,—Casts of all sizes which answer to the above description are pretty

common at both localities, but all of them more or less damaged. For this

reason I have decided not to give them a specific name, particularly as the orna-

mentation of the surface is unknown.

The general shape of the shell agrees very well with the species described by

Stoliczka as Melo piriformis, Forbes. It differs, however, by being less broad at

the posterior end of the last whorl, but broader at its anterior end. As the

substance of the shell is not preserved, it is impossible to say whether there existed

columellar folds or not in the Baluchistcin species. Whether Stoliczka's view of the

generic position of Melo pyriformis, Forbes, is correct or not, I am not prepared to

say ; all I wish to point out is, that some casts from the upper cretaceous system

of Baluchistan bear a strong resemblance to it.

VoLUTA PSEUDOCOSTATA, spec. nov. PI. XVI. fig. 13.

The fusiform shell measures about 35 mm. in height, but the apex and part of

the spire being broken off, it was certainly much longer. The spire was pretty

high and consisted of low whorls, which are slightly concave at the upper part.

The last whorl is very high and anteriorly strongly aceuminate. Aperture very

narrow and high, outer lip sharp. So far as can be made out, the ornamentation

consisted, besides numerous fine striae of growth, of short, rounded nodules, slightly

elongated in a longitudinal direction, which were set on a keel which marked the

upper concave part of the whorls.

Locality and atratigraphioal position,—Mazar Drik, horizon 8.

Memarks.—^This species is easily distinguishable from the others by the

elongated, slender shape of the shell.

Voluta gasparini, d'Orbigny, seems a related form, but it is easily distinguished

by the much longer ribs.

Genus : VOLUTILITHES, Swainson.

VoiiTJTiWTHES LATiSBPTA, Stoliozka. PI. XVI, fig, 9, 10,

1868. rolutilithes latisepta, Stoliczka, Cretaceous Pannat)f Southern India, Vol. II, p. 93, pi. IX, figs. 1 and 3.

Two rather ill preserved specimens may be identified with the above species

of Stoliczka's originals. The general shape of the shell was apparently turreted, the
spire rather low, and the last whorl about half the height of the shell. The orna-

mentation consists of numerous long and rather thick, rounded, longitudinal

ribs, which are separated by slightly concave interstices.

Zocality and atratigraphioal posiiion.'—M.az&v Drik, horizon 8.

Bemarks.—According to Stoliczka this species differs from V. caspareoi,

d'Orbigny, by its smaller number of transverse ribs, a shorter spire, but compara«

' Memoirs, Geol. Sur, of India, Vol. XVII, page 209
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tively higher and less numerous whorls. The specimens from Baluchistan agree

so well with Stoliczka's fig. 2 that I have not the slightest douhtthat they represent

the same species. The only difference which I can discover is, that the ribs are a

little more rounded in the Baluchistdn specimens than in those of Southern India.

VoL-DTiLiTHES DUBIA, spec. nov. PI. XVI, fig. 8-8a.

A single cast of a shell, to judge from the ornamentation of the whorls, pro-

bably belongs to this genus. It consists of four whorls, but the apex is broken

off, as well as a good deal of the last whorl. The whorls composing the spire are

rather low, but quickly increase in size, the last whorl occupying fully half of the

total height of the shell. The whorls are rounded, the suture deep. The last whorl

is anteriorly accuminate. As far as can be ascertained, the ornamentation consisted

of rather strong longitudinal ribs, which extend from suture to suture la an oblique

direction, becoming thicker and more rounded in the middle than at the ends.

There are about ten of these ribs to each volution ; the broad interstices are flat,

even somewhat concave. Aperture unknown.

Locality and stratigraphical potition.—Mazdr Drik, horizon 8.

Memarks.-^Thia species bears the strongest resemblance to Volutilithes latisepta,

Stoliczka, but on close examination it will be found that the two forms are

different. As regards the general shape, it is at once apparent that the proportion'

of spire to last whorl is different in both species. In Volutilithes latisepta the

spire is comparatively low and the last whorl rather high, in Volutilithes dubia the

spire is much higher in comparison to the last whorl. There are also a large

number of longitudinal ribs, which are much finer in the species from Southern

India than in that from Baluchistan, and in the latter they are much less pronounced

on the last whorl than on the former.

Genus: VOLUTOMORPHA, Gabb.

VoLUTOMORPHA, spec. PI. XVII, fig. 2.

The cast of an elongated fusiform shell probably belongs to this genus. It

shows four whorls still preserved, but must have consisted of more, as the apex

is broken off ; the spire was pretty high, being composed of moderately high, some-

what inflated whorls, which increase slowly in height. The last whorl, which is

strongly attenuated in front, measures about double the height of the spire, and

owing to its long slender shape forms a conspicuous feature of the species. There are

inclications of a rounded keel at about the middle of the height of the whorls, from

which the surface slopes towards the deep suture. On the last whorl this keel,

leaving the median line, runs high up towards the posterior side of the whorl.

Aperture very long, narrow. Outer lip apparently sharp.

Locality and stratigraphical position.—Mazar Drik, horizon 8.
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Bemarks.—Although this species forms very characteristic casts, which are

easily recognizahle by their peculiar shape, I refrain from giving them a specific

name, as the ornamentation of the shell is unknown. In general this species bears

a strong resemblance to Volutomorpha conradi, Gabb.

TOXIGLOSSA.

Family: CONIBM.

Genus: OONUS, Linn^.

OoNUS, spec. PI. XVI, fig. 11-lla.

A single, and unfortunately very badly preserved specimen indicates the presence

of this genus. The conical shell, which measures 18 mm. in length, consists of five

whorls ; there were probably more, but the apex is broken off ; the angle of growth

is more pointed in the earlier whorls than later on, which makes the profile of this

form quite a peculiar one. The upper part of the whorls is slightly inclined, the

spire, therefore, although low, is not depressed. The last whorl is pretty high, and

accuminate at the anterior end. A round keel, from which the surface slopes

slightly towards the suture, runs some distance in front of it, and marks the limit

up to which the earlier whorls were involved. Striae of growth indicate that the

position of the slit must have coincided with the keel.

Locality and stratigrapMcal position.—Maz^r Drik, horizon 8.

Bemarks.—Although there is not the slightest doubt that the specimen

described above belongs to the genus Conus, I refrain from giving it a specific name

because too little is seen of its distinctive features. So far as can be made out,

it was probably smooth, except for a row of low nodules on the keel, and another

one just below the suture ; but I am not quite certain as regards the latter feature.
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"but the broad and comparatively low, widely overlapping whorls are well represent-

ed. I consider the chief characteristic features of Nautilus sublcevigafua to be its

globose shell, low, rounded, deeply overlapping whorls, and the sudden lateral expan-

sion of the shell towards the end of the body chamber. These features will readily

distinguish this species from Nautilus subfieuriamianus, d'Arch.,to which it is other-

wise closely related. It is, however, almost certain that the species here described is

identical with Nautilus Icevigatus, d'Orbigny, which shows the same characters of the

shell, the globose shape, small umbilicus, and expansion of the end of the body cham-

ber. The only difference seems to exist in the position of the siphuncle, which is cer-

tainly nearer to the dorsal side in the Nautilus labechi than in Nautilus- Icevigatus,

This may perhaps be accidental, and I am by no means convinced that this would

affect the specific identity of the two forms, particularly as Stoliczka has described

under the name of Nautilus sublcevigatus, d'Orbigny, a form from Southern

India which is unquestionably identical with Nautilus labechi, as I discovered by

comparison of Stoliczka's original, pi. V, fig. 3, with those from the Bind and

Baluchistdn specimens. Stoliczka has so ably discussed the differences between

Nautilus bouchardianus, d'Orb., Nautilus sphcericus, 'Foxhes, and Nautilus sub-

lcevigatus, d'Orb., that I need not dwell at length on this subject.

Another form closely related, if not identical, is Nautilus charpentieri, Leym.,i

but I refrain from expressing a definite opinion without having a specimen of this

species for comparison.

Nautilus suBFiETJRiAirsiANTJS, d'Archiac and Haime. PI. XX, fig. 3-3a

;

PI. XXI, fig. l-la.

1854. Nautilus swbfleuriausianug, d'Archiac and Haime, Descr. des Anim. foss. des Groupe Numm. de I'lnde,

page 337, pi. XXXV, fig. 1, a.

Diameter of the shell 120 mm.
Diameter of the umbilicus 8 „

Height of the last whorl from the umbilical suture 67 „

Height of the last whorl from the preceding whorl S9 „

Thickness of the last whorl . .
^ 65 „

Approximate number of septal to one volntion . , 40

The discoid shell is laterally compressed ; at an early age, when the diameter of

the shell was not more than 6 mm., the shell was apparently perfectly globose, the

thickness of the whorls greatly exceeding their height ; with advancing age the

height increases more quickly than the thickness, and the proportion of height to

thickness, which in early stages is 4 : 8, changes later on to 22 : 39 ; thus in adult

specimens the height exceeds the thickness of the whorls. At the same time the

whorls overlap each other so completely that only a very narrow umbilicus remains,

which was probably filled by a callosity. The cross section of the whorls is there-

fore transversely elliptical in younger, sagittate in adult specimens.

The shell attains its greatest thickness at the umbilical edge, and from there

the somewhat flattened sides slope towards the rounded ventral side.

' MIm. de la Soo. G^ol. de Prance, 2nd Ser., Vol. IV, p. 198, pi. C, fig. 2.
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The septa are numerous and follow each other very closely ; Ihe suture line is

slightly curved, exhibiting a moderately deep but broad lobe on the sides, and a

broad, flat, ventral saddle. The siphuncle is eccentric, nearer the dorsal than the

ventral side, about one third of the way along the dorso-ventral line.

The body chamber measures about half a volution, and does not expand at

its end.

The shell is moderately thick, smooth, and covered with numerous ill defined

striae o£ growth, the direction o£ which indicates the existence of a deep ventral

sinus at the mouth of the body chamber.

Locality and stratigraphical position.—Mazar Drik ; D^s valley.

Memarhs.—Tlhe species here described is easily distinguishable from the foregoing

one by its less globose and laterally compressed shell—a character which is best ex-

hibited in the cross section. In Nautilus sublcevigatus the lateral height and thick-

ness exceeds the ventro-dorsal height, while in Nautilus suhfleuriausianua the op-

posite takes place. The cross section of the former is nearly semicircular, while it

is sagittate or ovate in the latter. The body chamber of Nautilus subfleuriamianus

never expands like that of Nautilus sublcevigatus, which is another distinguishing

feature.

I have compared specimens from Sind with those from Bali^chistdn, and have

proved the identity of the two forms. It seems noticeable, that in Sind as well as

in Baluchistan, Nautilus subfleuriausianus is the rarer species of the two.

I agree with Messrs. d'Archiac and Haime that this species is very closely

related to Nautilus fleuriausianus, d'Orbigny, which differs, however, by a still more

compressed shell and a narrower, less rounded, ventral side.

Stoliezka^ has described as Nautilus fleuriausianus a form from Southern

India which, although being somewhat defective, is most probably identical with

d'Orbigny's species. In fact, Stoliczka seems to have expressed his doubts by de-

scribing it as a variety of this species. But whatever its specific value may be, it is

certain that it differs from Nautilus subfleuriausianus in the shape of the ventral

side ; although rounded on the earlier whorls, it is clearly seen on Stoliczka's

original that the ventral side becomes more accuminate, a blunt but distinct keel

gradually forming—a feature wlaidh has apparently not been noticed by Stoliczka.

Pamily; AMMONITIBu^.

2. Order: AMMONOIDEA.

Genus : INDOCERAS, gen. nov.

In. 1876 Meek* established the genus Flacenticeraa for a remarkable group

of cretaceous ammonites, which he subdivided into two subgenera, Flacenticeras

* Cretaceous Ceplialopods of Southern India, page 207.

* Report of the United States Geological Surrey of the Territories, Vol. IX, p. 46S.
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sensu stricto and Sphenodiscus. The latter genus has been characterized by its

author as follows

:

" Shell with periphery cuneate ; umbilicus very small ; volutions each almost

entirely embraced by the succeeding one ; septa with the first five or six lateral

sinuses provided with only a few short, nearly simple, obtuse divisions, while the

others are simple and usually broadly uniform at the ends." Meek considers

Sphenodiscus as a subgenus of the genus Flacenticeras, the most marked features of

which are according to him, the lenticular form of the shell, the very narrowly

truncated or sharply cuneate periphery ; broad, deeply embracing volutions, sagit-

tate aperture, small umbilicus and numerous not very large or very deeply divided

lobes and sinuses, arranged in undulating series across each side, the lateral lobes

increasing in size to the third one, which is always the longest of the entire

series, and those beyond in all cases regularly decreasing in size to the umbilical

margin.

Owen has considered Ammonites lenticularis as the type of the genus Spheno-

discus, but Meek further remarks that it also probably includes Ammonites

pierdenalis, von Buch.

In his memoir on the Ammonitiden der Hilsbildungen' Neumayr apparently

takes a different view. He considers the following species

—

Ammonites placenta, Dek.,

„ guadaloupce, Boemer.,

„ orbiguyanus, Geinitz.,

which Meek has considered as types of his subgenus Flacenticeras, as types of

this auihor's subgenus Sphenodiscus, and those forms which Meek has consider-

ed as types of the latter genus, represent the types of Neumayr's new genus Engono-

ceras. The reason of this was apparently, that Neumayr considered Flacenticeras

a barbarous term which ought to be suppressed, but it cannot be said that Neu-

mayr's suggestions were particularly well chosen. In fact, serious objections might

be raised against changing a name, simply because it is grammatically incorrect.

ZitteP has apparently not accepted Neumayr's views, as he acknowledges the

independence of the genera Sphenodiscus, Meek, and Flacenticeras, Meek, but he

considers the first one as a subgenus of the genus Buchiceras, Hyatt, which accord-

ing to Neumayr belongs to quite a different section of the genus Amaltheus, viz.

those with a normal number of lateral lobes, while Sphenodiscus and Engonoceras

represent the section with a larger number (three and more) lateral lobes.

According to Zittel the subgenus Buchiceras comprised all the forms with a

normal number of lobes, the external saddle of which, although being broad, was

not subdivided by adventitious lobes.

The genus Sphenodiscus includes those forms in which the external saddle was
divided by adventitious lobes into three branches of unequal size.

* Flacenticeras forms an entir-ely independent genus according to Meek.

' Palseontographioa, Vol. XXVII, p. 140.

' Handbuoh der Palaontologie, p. 450.
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It cannot be said that under these circumstances the position of this remark-

able group of ammonites generally known as " cretaceous ceratites " is quite clear

and it is a great convenience that Douville' in his able paper on the " Classification

des Ceratites de la Oraie," has endeavoured to settle the relationship of these forms.

One of the chief facts elucidated by this author is that the relationship of the

genus Buchiceras, Hyatt, is uncertain for the present, and that certainly some of the

forms which have been considered to belong to this genus must be separated

from it. M. Douville distinguishes two groups : the first, the family of the JPuU

eheUid(S, includes the genera StoliczJeaia, ScapUtes, Tissotia, Pulchellia, Neolobiles,

and the second includes the genera Flacenticeras and Sphenodiscus which the

author includes among the family of the Roplitidce, while Neumayr was of opinion

(that they belonged to the family of the Amaltheidce.

Douville has, therefore, returned to Meek's limitation of the genera Placenti-

iceras and Sphenodiscus, but he considers them related to quite a different family

to Zittel or Neumayr. Without touching here upon this delicate question, I must

•draw special attention to two species of Ammonites of the above group which

occur in Baluchistan, as one at least apparently represents a new genus.

If we suppose that in the form described as Sphenodiscus aeutodorsatus the first

lateral lobe is represented by the third lobe, counting from the siphonal lobe, as

being the largest, then the external saddle is exceedingly broad and divided by two

adventitious lobes, the inner one of which is larger than the outer one, and nearly as

deep as the first lateral lobe. Of the three branches into which the external saddle

Is thus divided, the two outer ones rise from a common basis. To judge from this

development of the sutural line, this form must belong to the genus Sphenodiscus.

If, on the other hand, the sutural line of Indoceras baluchistanensis is analysed, it will

be seen that if the same view were applied to this species, the inner adventitious

lobe would be much broader and deeper than the first lateral one—a view which it

•would be rather difficult to accept, particularly as regards the sutural line of the

largest specimen. If, in the case of the latter, the largest lobe be considered as the

first lateral, then the external saddle is divided by a single adventitious lobe into

two secondary branches. In this case, however, a fundamental difference would exist

between the two species here described, and the latter species could not be consi-

dered as belonging to the genus Sphenodiscus, which is characterised by two adventi-

tious lobes and a tripartite external saddle. If we examine the genera defined by

M. Douville, we notice that the genus most closely related to the above form

would be the genus Tissotia, Douville, which is characterised by a bipartite external

saddle : but on comparing the sutural lines of this genus, as depicted by Douville, I

think they differ considerably from the sutural line of Indoceras baluchistanensis ; not

only is the secondary lobe much deeper and more independent in the Baluchistan

specimens than in any of the species belonging to the genus Tissotia, but there

exists also a larger number of auxiliary lobes than in that genus. For this reason

I do not think that this form can be considered as belonging to Tissotia. We are

' Bnlletin de la Society G^olo^ique de Prance, Vol. SVIII, p. 281.
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therefore obliged to suppose that the form described as Indoceras baluchUtanensia

really represents a new genus, which is characterised by a bipartite external saddle,

divided by a deep and broad adventitious lobe, and numerous auxiliary lobes.

I fully realize the inadvisability of establishing a new genus on characters

which have been deduced from a single species only, and are not confirmed by

being common to a number of species ; but following the development of the sutural

line of Indoceras bftluchistanensis, I cannot admit that the largest lobe should not

be homologous to the first lateral of other Ammonites, but should represent a second

adventitious lobe. The diagnosis of the genus Indoceras would, therefore, be as

follows :

Shell discoid, consisting of rather high whorls, enveloping each other so fully

that only a very narrow umbilicus remains. Sides flat, in the earlier stage

provided with indistinct radial ribs, which become effaced in later age. Sipho-

nal side sharp in young specimens, flattened, with an indistinct median keel, ac-

companied by an obtuse rounded keel on either side, in adult specimens. Siphonal

lobe broad and short ; first lateral broad and short, denticulated ; second lateral lobe

much shorter and narrower than the first one ; about six very short ' and narrow

auxiliary lobes, of which only the first two are denticulated. External saddle

rounded, rather broad, divided by an auxiliary lobe of considerable depth into two

branches ; other saddles rounded, short, but much broader than the lobes.

Indocekas baluchistanbnsis, spec.'nov. PI. XXI. fig. 2-2a, PI. XXII. fig. 1-lb,

2-2b, 3-3a, PL XXIII, fig. 1, 2-2a.

I. II. III. IV.

Diameter of the shell 60 mm. 65 mm. 80 mm. 103 mm.
Diameter of the umbilicus .... 4 „ ? „ 4 „ 4 „

Height of the last whorl from the umbilical suture 33 „ 35 ,, 44 „ 58 „
H eight of the last whorl from the preceding whorl 20tP) „ 21 ,. ? j. 31 „
Thickness of the last whorl . . . . 15 / 19 „ 21 „ 25 „
Approximate number of septa to one volution . 26-28 „ ? „ 28-30 „ ? „

The shell is apparently of moderate size and discoid ; the diameter of the largest

specimen, which must be a full grown one, to judge from the closely following

septa at the end of the body chamber does not exceed 125 mm. in diameter.^ It

consists of rather high laterally compressed flat whorls, which overlap each other

so completely that only a very narrow umbilicus remains, which was probably nearly

filled by a shelly callosity.

The smallest well preserved specimen, which apparently retains the body

chamber to its full length, exhibits some interesting features regarding the charac-

ter of the siphonal side and the changes which this undergoes during the growth

of the shell. At the time when the shell barely exceeded 40 mm. in diameter, the

sides were very flat, but showed a line of very indistinct radially elongated

nodules, close to the siphonal edge, apparently the last remains of very flat and

broad radiating ribs, which became somewhat thickened towards the upper end.

> The specimen is not fully preserved, but to judge from the lower part of the end of the body chambei,

it must have been approximately of this. size.
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The siphonal side is very narrow and bears a sharp keel. The sutural line at this

stage is very simple. The siphonal lobe is broad, but very low ; the first lateral

lobe is narrow and short, slightly denticulated at its lower end ; the second lateral

lobe is sinailar to the first one, but a little shorter ; then follow five very short and

narrow auxiliary lobes, which are not denticulated. The rounded external saddle

is low, but very broad, and divided by a short denticulated lobe into two branches

of about equal breadth ; all the other saddles are short, broad, and simply rounded.

At a diameter of about 52 to 54 mm. the sides become slightly tumid and slope

towards the siphonal side, so that the greatest thickness of the whorl is close to the

umbilicus ; at the same time the siphonal side gradually widens out, and the median

keel becomes less sharp, but on either side of it there appears an obtuse, rounded

keel. The tubercles on the sides have either entirely disappeared or have become

so indistinct that they are only visible in a favourable light.

With increasing size the siphonal side becomes more and more flattened, and

the median keel more and more indistinct until it entirely disappears in full grown

specimens. The sagittate cross section of the whorls in young individuals thus

gradually changes into an elliptical one in adult specimens.

The sutural line undergoes very few changes ; the saddles always remain low and

much broader than the lobes ; of the latter the first and second become indistinctly

denticulated. As the shell grows, saddles and lobes increase slowly in size, and the

denticulation of the auxiliary lobes advances further inwards.

In the largest specimen a remarkable change takes place in the shape of the

sutural line, and if the former ones did not exhibit the outline just described, one

might feel inclined to consider this specimen to be a different species. The secondary

lobe, which divides the external saddle, becomes so deep and broad that it attains

nearly the same size as the first lateral one. On the other hand, the two branches

of the external saddle, as well as the first lateral one, become very narrow and high.

At the first glance this sutural line shows a very different form from that of smaller

specimens, but on tracing it back, it may be noticed how, with the deepening of the

secondary lobe, the two branches of the external saddle and the first lateral one gra-

dually stretch, while becoming narrower.

Full grown specimens show hardly any traces of the radiating tubercles, unless

perhaps a slight roughness of the shell betrays their previous existence.

Most of the specimens have the shell almost entirely preserved ; it is very thin,

barely 1 mm. in thickness, and perfectly smooth except for numerous strise of growth
;

beginning from the sutural line these striae first bend strongly towards the aperture

till about two thirds of the height is reached ; then they curve backwards slightly

bat immediately turn to the front, and forming a short projection on^the siphonal side.

If from the run of the striee of growth a conclusion may be drawn as to the shape of

the aperture, it might be supposed, that the latter was provided with two short but

broad, rounded lateral ears, separated by a shallow and narrow sinus from a short,

gquare, siphonal process.

Locality and straligraphical position.—Mazar Drik.

fLemarks.^-This, species is easily distinguised by its sutural line ; the external

L %
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saddle does not show in any of the related species such a large and deep secondary

lobe as in Indooeras haluohistanensis. Tissotia ewaldi shows a suture line which

in this respect closely resembles that of Indoceras balucMstanensis ; but quite-

apart from the fact that Tissotia ewaldi has a smaller number of auxiliary lobes,

the inner branch of the external saddle is much higher and broader than the outer

one, while in Indoceras balucMstanensis the two branches are of nearly the same

strength and height, although the inner one is perhaps slightly higher.

So far as I can judge, Indoceras balucMstanensis exhibits the greatest differ-

entiation of the external saddle of all the specimens belonging to this group.

Genus : SPHENODISCUS, Meet.

Sphenodiscus acutodoksatos, spec. nov. PI. XXI, fig. 3-3A,

Diameter of the shell .
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shows the characters aboye mentioaed, which are sufficient to establish it as a new
species. Unfortunately the exact horizon from which this specimen comes cannot
be ascertained.

The second specimen, which was collected by Mr, Griesbach in his horizon 4,

is still more damaged, but it shows distinctly the sharp siphonal side, so that not-

withstanding it being too imperfect to allow of an examination of the sutural line,

I have no doubt that it belongs to the species here described.

Sphenodiscus acutodorsatus is therefore chiefly characterized by its sharply-

keeled siphonal side, by which it is readily distinguishable from the broader Indoceras

halucHstanensis. The sutural line exhibits also some marked differences ; in the

former the external saddle is divided by a rather deep secondary lobe, while in

Sphenodiscus acutodorsatus it is divided by ^mjo secondary lobes into three branches.

Genus: BAG QLITES, Lamarck.

Baculites binodostjs, spec. nov. PI. XXIII, fig. 3-3a.

A fragment of a specimen 90 mm. in length represents this genus ; as it is

chambered throughout, the complete shell must have been of considerable length.

At the lower end the dorso-ventral diameter measures 24 mm., at upper end 31 mm.,

so the missing part towards the embryonic chamber of the shell cannot have there-

fore measured less than 250 mm., and the complete shell must have attained a length

considerably over 340 mm.
The greatest lateral diameter,which is close to the antisiphonal side, is 14 mm.

at the lower end and 18 mm. at the upper end, but it decreases considerably towards

the siphonal side. The cross section is therefore egg-shaped.

The sides are flat and slope towards the rounded siphonal side; the antisi-

phonal is rather broad and somewhat flattened. On either side of the latter there is

a row of very indistinct, low and broad tubercles, which are, however, only visible

under a favourable light.

The siphonal lobe is rather broad, but not very deep ; the first lateral lobe is

narrow, deeper than the siphonal lobe, and bipartite ; the second lateral lobe is broader

than the first, but much less deep, also bipartite ; the antisiphonal lobe is very short

and narrow, and terminates in one point. The external saddle is narrow and high,

but much less so than the first lateral, which is the highest, and bipartite like the

former ; the anti*<iphoaal saddle is broad and low. Saddles and lobes are deeply

denticulated.

Locality and stratigrapkical position.—Des valley : exact horizon unknown,

but it is most probable that this specimen was found together with Sphenodiscus

acutodorsatus, spec. nov.

Bemarks.—The specimen above described was given by Mr. R. A. Townsend,

who collected it in the Des valley near Khattan, to Mr. Oldham. Its characters are

sufficient to establish a new species. It differs from the other known species chiefly

by the character of the sutural line; BacuUtes baculoides, d'Orbigny, resembles th©



78 FAUNA OF BALUCHISTAN.

above specimen somewhat in its sutural line, but it differs from it in the following

characters : the first lateral saddle is of the same height as the second lateral (in B.

hinodosus the second lateral is higher), and the first lateral lobe is narrow and of

the same depth as the second lateral (in B. binodosus the second lateral is much

shorter but broader than the first lateral).

"With regard to this character, B.faujasi, Lam., is perhaps the most closely re-

lated form to the'iBaluchistan specimen ; in fact, the features of both species are

nearly the same. B.faujasi differs apparently by a more delicate sutural line,^ but

chiefly by its more regularly elliptical cross section and the absence of nodules

along the aitisiphonal side. It is the latter feature, together with the sutural line,

which readily distinguishes B. hinodosus.

VII. ARTHROPODA.

Class: CRUSTACEA.

MALACOSTRACA.

Order: BECAPODA.

Suborder: BRACHYURA.

"Family: BANINOIDEA.

Genus : RANINA, Lg,marok.

Ranina griesbachi, spec. nov. PI. XXII, fig. 4,

Only one specimen of this interesting species has come under examination, and

this is in such a mutilated state that only the anterior part of the carapace is pre-

served. This specimen exhibits the following characters.

The greatest breadth of the anterior part, measured between the second lateral

spines, is 58 mm. The front margin, taken as a wbole fropi the base of the rostrum

to the first lateral spine, is almost straight. The narrow rostrupa, which is unfor^?

tunately a little damaged, must have been short, apparently three-rpointed, and

hollowed by a deep but short longitudinal furrow.

The orbital margin is indented, at about the middle, by two strong incisions,

converging in the posterior direction, the outer one of which is slightly longer but

^ It must be remarked that there are some discrepancies hetween the sutural line of Binkhorst's fig. la and li •

in the former external and lateral saddle are of the same height, while in the latter the lateral saddle is distinctly higher

than the external one. In fig. la the first lateral lobe is distinctly deeper than the second one, while they !|.re of the

same depth in fig. li.
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narrower than the inner one. Between these two incisions the orbital margin forms

a broad rounded lobe, provided with a short spine ; a similar spine appears at either

side of the two incisions. There are three lateral spines, of which the first is broad

and long, projecting straight in front ; this is separated by a deep and broad in-

cision from the second one, which is narrower and obliquely directed ; the latter

is separated from the short third antero-lateral spine by a very short incision.

The whole surface of the anterior part of the carapace is covered with numerous
fine tubercles, which become somewhat coarser in the middle than at the margins.

The specimen just shows the first of the fine transverse ridges which cover the pos-

terior part of the carapace, which seems to have been covered also with extremely

fine closely set punctures.

Locality and stratigraphical position,—Neighbourhood of Khattan.

Remarks.—IRanina griesbachi represents one of the largest species of this

genus ; it is easily distinguished from all the other species by the formation of its

front margin. The deep orbital and lateral incisions divide it into bold lobes, the

antero-lateral one of which is provided with two strong spines. In this peculiar

feature Banina griesbachi differs from all the other known species, while in the

general shape of its front margin it greatly resembles the eocene Banina

marestiana, Konig.

It is possible that the species here described belongs to the genus jRaninella,

Milne-Edwards, but as the chief distinction of this genus from Banina consists in the

shape of the plastron, which is not visible in the specimen under examination, I

refrain from expressing an opinion and take it as belonging to the genus Banina^

to which all the characters of the carapace point.

GoTsrnment of India Central Printing Office.—No.60 D. G. Suryey.—11-8.97.—125,







PLATE I.

Fig. 1. Orbitoidbs socialis, Leymerie, natural size.

Fig. %. Oebitoides socialis, Leymerie, „
F'g' 2«.' „ „ „

Fig. %b. „ „ „ lateral view, enlarged.

Fig. 3. Orbitoides socialis, Leymerie, natural size.

Fig. Za.

Fig. 35.

» » »

« » }>

M J) »> J>

Fig. 3c. „ „ „ lateral view, enlarged.

Fig. 4. Oebitoides socialis, Leymerie^ natural si;ze.

Fig. 4a.

Fig. 46.

Fig. 4c. „ „ „ lateral view, enlarged.

Fig. id. „ „ „ enlarged.

Fig. 5. ORBiTaLiTES ^ACEOFORA, Defrance, natural size.

Fig. 5a. „ ,, „ „

Fig. 5S. » it >> ))

Fig. 6. Oebitolites macrofoea, Defrance, natural size.

Fig. 6a. „ „ „ „

Fig. 6b, „ „ „ enlarged.

Fig. 6c. „ „ „ „

Fig. 7. Teochosmilia feotectans, sp. noy., largest specimen.

Fig. la. „ „ „ „ „
Fig. 7b. „ „ „ „ „ (calyx).

Fig. 8. Teochosmilia feotectans, sp. nov., njedium sized specimen.

I^g. 8«, „ „ „ „ „ „

I'igr- ^*' » » ,t „ ,, „ (caly?.)

Fig. 9. TeochgsmiIiIA feotectans, sp. nov.

Fig. 9a. „ „ „

Fig. 96, „ „ „ (calyx).

Fig. 10. Tbjochosjiilia feotectans, sp, nov, (enclosing modiola sf.)

Fig. lOti.

Fig. 10b.

Fig. 11, CfCLoijiTES MEDLicoT'jri, Sp. noy., natural size.

Fig. 11a. ,, „ „ „

Fig. 115. „ „ „ enlarged.

Fig. 12. CycLOLiTES ifEOLicoTTi, sp. noy., natural si;ze.

Fig. 12a. „ „ „ „

Fig. 135, „ „ ,, enlarged (lower side).

Fig. 13. CycLOLiTES eegdlaeis, Leymerie, natural size.

Fig. IStf.

Fig. 135,

Fig. 14. CxcLOLiTEs RBGULARis, Leymerie, natural size,

fig- 14«- >, „ ,, „

» » »

» » j>
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PLATE 11.

Fig. 1. CiDARiS SULEIMANI, sp. nov., side view; natural siae.

Fig. lA. „ „ „ ambulacrum ; enlarged f

.

Fig. IB. „ „ „ part of ambulacrum; enlarged f.

Fig. IC. J, „ „ interambulaeral plate ; enlarged |.

Fig. 2. Okthofsis psrlata, ep. noT., abactiual view ; natural size.

Fig. 2a, „ „ „ side view ; natural size.

Fig. 2A. „ „ „ apical disc ; enlarged f.

Fig. 2B. „ J, „ ambulacrum ; enlarged 4»

Fig. 2C. „ „ „ inter ambulacrum j enlarged |.

Fig. 3. Protechinus paucitubbrculatus, sp. nov.j abactinal view ; natural size.

Fig. 3A. „ „ „ part of ambulacrum ; enlarged {.
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PLATE III.

Ifig. 1. Peotechintjs paucitubeeculatus, sp, nov., abactinal view; natural size.

Fig. la. „ „ „ side view ; natural size.

Fig. 2. EcHiNocoNUS gigas, Cotteau, side view ; natural size.

Fig. 2A. „ ^ „ „ part of ambulacral and interambulacral area;

enlarged j.

Fig. 3. HoLECTYPUS BALTJCHisTANENSis, sp. nov., abactinal view ; natural size.

Fig. 3a. „ „ „ actinal view ; natural size.

Fig. 3J. „ „ „ side view ; natural size.

Fig. 3A. „ „ „ part of ambulacrum ; enlarged §-.

Fig. 3B, „ „ „ part of inter-ambulacrum j enlarged ^.

Fig. 4. Pyrina ataxensib, Cotteau, var. pentagonalis, abactinal view ; natural size.

Fig. 4a. „ ,, „ „ „ actinal view ; natural size,

Fig. 45. „ „ „ „ ,, side view ; natural size.

Fig. 4c. „ „ V „ „ „ posterior view ; natural size.

Fig. 4.A. „ „ ,, „ „ apical disc ; enlarged f

.
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PLATE IV.

Fig. 1. Pyrina ataxensis, Cotteau, var. pentagona lis, abactinal view; natural size.

Fig. la. ,, „ „ „ posterior view ; natural size.

Fig. 2. Pyrina ataxensis, Cotteau, var. TUMtDA, abactinal view ; natural size.

Fig. %a. ,, „ „ ,,
posterior view j natural size.

Fig. 25. „ „ „ „ side view ; natural size.

Fig. 3. PxEiNA ATAXBNSis, Cottcau, var. tumida, abactinal view; natural size.

Fig. 3a. „ „ „ „ side vjewj natural size.

Fig. 4. Pyeina ataxensis, Cotteau, var. globosa, abactinal view; natural size.

Fig 4a. „ ,, „ „ posterior view ; natural size.

Fig. 46. „ „ ,, „ side view ; natural size.

Fig. 4A. „ „ „ „ ambulacrum ; enlarged f.

Fig. 5. Pyrina ataxensis, Cotteau, var. globosa, abactinal view ; natural size.

Fig. 5a. „ I, „ „ posterior view ; natural size.

Fig. 5S. „ „ „ „ side view ; natural size.

Fig. 6. Pyeina bigantba, sp. nov., abactinal view ; natural size.

Fig. 6a. „ „ „ posterior view ; natural size.

Fig. 6b, „ „ „ side view ; natural size.

Fig. 6c. „ . „ „ actinal view; natural size-

Fig. 7. Echinanthus griesbaohi, sp. nov., abactinal view ; natural size.

Fig. 7A. „ „ „ ambulacral area ; enlarged f

.

Fig. 8. Echinanthus geiesbachi, sp. nov., abactinal view ; natural size.

Fig. 8a. „ „ „ posterior view ; natural size.

Fig. 8i. „ „ „ side view ; natural size.
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PLATE VI.

Fig. 1. Clypeolampas vishnu, sp. nov.j abactinal view, natural size.

Fig, la. „ „ „ side view ; natural szie.

Fig. lb. „ „ „ posterior view ; natural size.

Fig. \c. „ „ „ actinal view ; natural size.

Fig. 2. Hemipne0stes pyrenaicus, Hebert, abactinal view ; natural size.

Fig. 2a, „ „ „ side view ; natural size.

Fig. lb, „ „ „ posterior view ; natural size.

Fig. 3. Hemipnbustes pyrenaicus, Hebert, abactinal view ; natural size.

Fig. SA. „ „ J, ambulaeral area ; enlarged f

.

Fig. 4. Hemipneustes pyrenaicus, Hebert, side view ; natural size.

Fig. 4fl. „ J, „ anterior view ; natural size,
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PLATE VII.

Fig. 1. , Hemipneustes pybbnaicus, Hebert, aetinal view j natural size.

Fig. la. „ „ „ posterior view ; natural size.

Fig. 3. Hemipneustes leymeriei, Hebert, abactinal view j natural size.

Fig. 2a. „ „ „ aetinal view j natural size.

Fig. 2J. „ „ „ side view j natural size.

Fig. 2c. „ ,, „ anterior view ; natural size.

Fig. 2A. „ „ „ part of amubacral area ; enlarged |.

Fig. 3. Hemipnbustes gompressvs, sp. noVo, abactinal view ; natural size.

Fig. 3a. „ „ „ side view j natural size.

Fig. 3b. „ „ „ posterior view ; natural size.

Fig, 3c. „ „ „ anterior view ; natural size.

Fig. 4. Hemipnettstes compressvs, sp. nov., abactinal view j natural size.
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PLATE VIII.

Kg. 1. Hemipnbustes COMPRESSUS, sp, nov., actinal view j natural size.

Kg. la. „ ,, jj anterior view ; natural sizfr.

Fig. 3. Hemipneustbs comprbssus, sp. nov., abaotinal view j natural size..

Fig. 2a. „ „ ,j side view ; natural size.

Fig. 25.
J, J, ,j

anterior view ; natural size.

Fig. 3. Hemiaster blanfordi, sp. nov,, abactinal view; natural size.

Fig. 3a. „ „ ,j side view ; natural size.

Fig. 4. Hemiaster oldhami, sp. nov., abaetinal view ;. natural size.

Fig. 4fl. „ J, J, side view; natural size.

Fig. 45.
,j. J, ,j

posterior view; natural size.

Fig. 4ic. „ j^ „ anterior view ; natural size.

Fig. 4id. „ ^, „ actinal view ;, natural size.

Fig. 5. Hemiaster oldhami, sp. nov., abaotinal view ; natural size.

Fig. 5A. „ J, jj
ambulacra and fasicole; enlarged f.

Fig. 6. Hemiaster oldhami, sp. nov., actinal view ; natural size.

Fig. 7. „ „ „ ornamentation ;, enlarged^
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PLATE IX.

Fig. 1. OsTHEA ACHTiEosTRis, Nilsson, left valve.

Pig. la. „ „ „ right valve.

Fig. lb, „ „ „ posterior side.

Fig. 2, OsTREA (Albctrxonia) pectinATA, Lamarck, left valve.

Fig. 3. OsTRBA (Alectryonia) FECTiNATd, Lamarck, left valve.

Fig. 3a. „ „ • „ „ „ posterior margin.

Fig. 4s. OsTBEA (Alectryonia) ungdlata, Schlotheim, left valve.

Fig. 4fl. „ „ „ „ right valve.

Fig. ii. „ „ „ „ anterior side.

Fig. h, OsTREA (Aleotryonia) tiNgulata, Scholtheim, right valve.

Fig. 6. ExoGYRA PYRENAiCA, Leymerie, left valve.

Fig. 6o. „ „ „ right valve.

Fig. 6d. „ „ „ anterior side.

Fig. 7. HiNNiTEE (?) poLiACBUS, sp. nov,, right (?) valve.

Fig. 8. HiNNiTES (?) lOLiACBUS, sp. nov., right (?) valve.

Fig, g. OsTREA AcuiiROSTBis, Nilsson, left valve.

Fig. 9«. „ „ „ right valve.
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PLATE X.

Fig, 1. GRYPHJiA VESicOLARiSi Lamarok, left valve.

Fig. la. „ „ „ posterior side.

Fig. 2. Geyph^a vesicclaeis, Lamarck, left valve.

Pig- 2a. „ „ „ „

Fig. 25. „ „ „ „ inside.

Fig. 3. VoLA qoiNQUEANQl'LAEis, sp. nov., right valve.

Fig. Sa. „ „ „ anterior side.

Fig. 4. VoLA QuiNquBANGULAEis, sp. nov., rigbt valve.

Fig. 4ia. I, „ „ ornamentation ; enlarged.

Fig. 5. MoDiotA SP.



CRETACEOUS FOSSILS OF BALUCHISTAN
Geological Survey of India

FIX.

W.Putzdir etlith
Pnuted P Bredel







PLATE XI.

Fig. 1. Gryphsa vEsicuLARis, Lamarck, right valve.

Fig. la. „ „ „ „ umbonal view.

Fig. 2. Spondylus santoniensis, d'Orbigny.

Fig. 3. MODIOLA VISHNU, sp. nov.

Fig. 4. Spondylus sp. indet., left valve.

Fig. 4a. „ „ posterior side.

Fig. 5. VoLA QUADRicosTATA, Sowerby sp., right valve.

Fig. 6. VoLA quADRicosTATA, Sowcrbj sp., right valve.

Fig. &a. „ J, „ left valve.

Fig. &b. „ „ „ anterior side.

Fig. 7. VoLA QUADRICOSTATA, Sowerby sp., right valve.

Fig. la. „ „ „ left valve.

Fig. 75. „ „ „ posterior side.
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PLATE XII.

Fig. 1. Pecten (Chlamys) dujabdini, Koemer.

Fig. lA. „ ,, „ „ ornamentation; enlarged.

Fig. 2. Cardita (Venbbicakdia) bbaumonti, d'Arch and Haime, var. baluchistanens

Noetl.

Fig. 3«. „ ), ,. »

Fig. 3. Cardita (Yenericardia) subcomplanata, d'Arch and Haime.

Fig. 3A. „ „ „ „ „ ornamentation ; enlarged.

Fig. 4. Cardium harnaiense, sp. nov.

Fig. 4A. „ „ „ ornamentation ; enlarged.

Fig. 5. Cardium loralaibnsb, sp. nov.

Fig. 5a. „ „ „ posterior side.

Fig. 5A. „ ,, „ ornamentation j enlarged.

Fig. 6, Cyprina mazariana, sp. nov.

Fig. 6«. J, „ „ anterior side.

Fig. 66. ,, „ „ umbonal view.

Fig. 7. Cyprina dbsensis, sp. nov.

Fig, 7«. ,, „ ], anterior side.

Fig. 75. „ „ I, umbonal view.

Fig. 8. ROUDAIRIA CRASSOPLICATA, Sp. nOV.

Fig. ^a. „ ,1 „ anterior side.

Fig. 9. Chama callosa, sp. nov.

Fig. 9a. „ „ „ posterior side.

Fig. 10. Chama callosa, sp, nov.

Fig. 10a. „ „ „ right (?) valve.

Fig. 103. „ „ „ posterior side.
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PLATE XIII.

Kg. 1. Radioiitbs mtischketoffi, sp. nov.

Kg. 2. 1. »

Fig. 2A. „ „ ornamentation j enlarged,

Fig. 3. Radiolites musohketofm.

Fig. 3a. I) i>

Fig. 4. Radiolites subdilatata, Romanowski sp.

Fig. 4fl!. „ ,1 »

Fig. 5. Radiolites subdilatata, Romanowski.

Fig. 5a. „ „

Fig. 5A. „ „ ornamentation; enlarged.

Fig. 6. Pholadomya tigkis, sp. nov., umbonal view.

Fig. 6a. „ „ „

Fig. 7. Pholadomya indica, sp. nov.

Fig. 7fl. „ „ J, umbonal view.
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PLATE XIV.

Fig. 1. Trochus lartetianus, Leymerie, back.

Fig, la, „ „ „ base.

Fig. 2. Trochus lartetianus, Leymerie.

Fig, 2A, „ „ „ ornamentatioa ; enlarged.

Fig. 3. Nerita pontica, d'Archiac, back.

Fig. 3a. „ „ „ apex.

Fig, 3A. „ „ „ ornamentation; enlarged.

Fig. 4. Nerita pontica, d'Archiac, back.

Fig. 4a. „ „ „ apex.

Fig- 45. „ „ „ base.

Fig. 5. Nerita d'archiaci, sp. nov., back.

Fig. 5a. „ „ „ apex.

Fig. 55. „ „ „ front.

Fig. 6. Nerita d'archiaci, sp. nov., back.

Fig. 6a. „ „ „ apex.

Fig. 7. Neeita d'archiaci, sp. nov., back.

Fig. la. „ „ „ front.

Fig. 7S. „ „ „ apex.

Fig. 7A. „ „ „ ornamentation; enlarged.

Fig. 8. TuRiTELLA, SP. 2, back.

Fig. 9. TuRiTBLLA, sp. 1, back.

Fig. 10. TURITELLA, QUINQUECOSTATA, Sp. nOV.

Fig. lOA. „ „ „ ornamentation; enlarged.

Fig. 11. Calyptr^a, SP., side.

Fig. 11a. „ apex.

Fig. 12; Nerinba quettensis, sp. nov.

Fig. 12(t. „ „ „

Fig. 13. Nbrinea qtjettensis, sp. nov.

Fig. 14. Cerithium (?) sp.

Fig. 14*. „ „

Fig. 15, Cerithium (?) SP,

Fig, 15a. „ „ ornamentation; enlarged.
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PLATE XV.

Fig. 1. Nekinea ganesha, sp. nov., front, cast.

Fig. 2. Nerinba ganesha, sp. nov., back ; with partly preserved shell, reduced to f size.

Fig. 2a. „ „ „

Fig. 3. Ceeitbiom vishnu, sp. nov., back.

Fig, 4. Cbeitbium bdddha, sp. nov., back.

Fig. 5.' Cebithium buddha, sp. nov., front.
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PLATE XVI.

Fig. 1. Neeinba ganeshAj sp. nov., cast, back.

Fig. la. „ „ „ apex, to show spiral folds.

Fig. 2. Neeinba ganbsha, sp. nov., part of whorls, cast.

Fig. 2a, „ „ „ cross section to show internal folds.

Fig. 3. PuGNELLua ORAssicosTATUS, sp. nov., cast, back.

'Fig. 3a. „ „ „ „ front.

Fig. 4f. PuGNELliTTS CBASsicosTATDS, sp, nov., shell, back.

Fig. 4«. „ „ „ side.

Fig. 5. PuGNELiiUS DIGITATTJS, sp. nov., back.

Fig. 5fli „ „ „ front.

Fig. 6. PcGNELLUS DIGITAT0S, sp. nov., back ; shell partly preserved.

Fig. 6a. „ „ „ side.

Fig. 7. PuGNELtus DiGiTATUS, sp. nov., cast, back.

Fig. 3. VoLUTiLiTHES DUBiA, sp. nov., back.

Fig. 8a.. „ „ „ front.

Fig. 9. VoLUTiLiTHBS LATiSEPTA, Stoliczka, back.

Fig. 10. VoLTJTiLiTHBs LATISEPTA, Stoliczka, back.

Fig. 11. CoNUs SP., side.

Fig. 11a. „ apex.

Fig. 12. Steigatella sp., back.

Fig. 12fl. „ front.

Fig. 13. VOLUTA PSEUDOCosTATA, sp. nov., frout.
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PLATE XVII.

Kg. 1.
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PLATE XVIII.

Fig. 1.
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PLATE XIX.

Fig. 1. Nautilus sublaevigatus, d'Orbigny, side view.

Fig. la. „ „ „ „

Fig. 2. Nautilus sublabvigatus, d'Orbigny, side visw.

Fig. Za. „ „ ,, front view.
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PLATE XX.

Fig, 1. Nautilus sUBLAEvraATus, d'Orbigny, side view.

Fig, la. „ „ „ ventral side.

Fig. 2, Nautilus sublaevigatus, d'Orbigny, side view.

Fig. 2a. „ „ „ ventral view.

Fig. 26. „ „ „ front view.

Fig. 3. Nautilus subfleuriausianus, d'Archiac and Haime, side view.

Fig, 3a, „ ' ., „ „ frontal view



CRETACEOUS FOSSILS OF BALUCHISTAN,

ggological Survex' of India.
-l.X\'.

Pr-.niei r Bredel







PLATE XXI.

Fig. 1. Nautilus subpleuriausiakus, d'Archiac and Haime, inner whorls.

Fig. la. „ J, „ » )t j»

Fig. 2. Indoceras baluchistanensis, sp. nov,, side view.

Fig. 2a. „ „ „ siphonal view.

Fig. 2A. „ „ „ suture line.

Fig. 3. Sphenodiscus acutodorsAtus, sp. nov., side view.

Fig. 3a. „ „ „ front view.

Fig. 3A. „ ,, „ suture line.
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PLATE XXII.

Fig. I. Indoceras BALUcHisTANENSiSj sp. nov., side view.

Fig. la. J, „ „ front view.

Fig. 16. „ „ „ siphonal view.

Fig. 2. Indoceras bai/Dchistanensis, sp. nov., side view.

Fig. 2a. „ „ „ front view.

Fig. 26. „ „ „ siphonal view..

Fig. 3. Indoceras baltjchistanensis, sp, nov.; side view.

Fig. 3a. „ „ „ front view.

Fig. 4i. Ranuta griesbachIj sp. nov.
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PLATE XXIII.

"Pig, 1. litDOCERAd BAiiVCHiSTAiTEifsis, 6p, Dov., side view.

Kg. 2. Indocebas BAtucHisTANENSis, sp. nov., Bide view.

Yig. 2a. „ „ „ siphonal side.

Fig. 2A. „ „ „ suture line j enlarged.

Fig, 3. Bactjlites biiIodoSus, sp. nov., side view.

Fig, 3a, „ „ |, antisiphonal side-

Fig. 3b. „ '

,, „ siphonal side.

Fig. 3c. „ „ ,y cross section at the upper eitd.

Tig. 3d. „ „ „ ,, „ lower end.

Fig, 3A. „ „ „ suture line.
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KECORDS OF THE GEOLOGICAL SURVEY OF INDIA.

VoM. I TO XXX, 1868 TO 1897.

The Recobds of the Geological Survey are iasued quarterly,—in Febrnary, May, Angnst^and November. They contain
brief reports and paoers; abstracts of more detailed work ; notices of recent discoveries; donations to Mnseam, and additions

to Library, etc. They are of the same size as the ' Memoirs,' but are separaiely paged. Begun in June 1868.

The annual subacnotion for four numbers or parts is 2 Bs. (4«.). Postage additional ; if for India, 4 As., for Great

Britain, 8 As. (1(.).

MISCELLANEOUS PUBLICATIONS.

A Manual of the Geology of India. 4 Vols. With map. 1879-1S87—

Vol: 2. Kpenin^suTar Area. ] «? H. B. Medlicott and W. T. Blanford, Price 8 rupees {out of print).

Vol. 3. Economic Geology. By V. Ball. Price 5 rupees {out of print).

Vol. 4. Mineralogy. By P. K. Mallet. Price 2 rupees.

A Manual of the Geology of India, 2nd edition. By B. D. Oldham. (1893.) Price 8 rupees.

Popular guides to the geological collections In the Indian Museum, Calcutta-

No. 1. Tertiary vertebrate animals. By R. Lydekker. 1879. Price 2 annas {out of print).

No. 2, Minerals. By F. R. Mallet. (1879.) Price 2 annas.

No. 3. Meteorites. ByP. Pedden. (1880.) Price2fnnas.

No. 4. Palseontological collections. By O. Peistmnntel. (1881.) Price 2 annas.

No. 5. Economic mineral products. By F. B. Mallet. (1883.) Price 2 annas.

Descriptive catalogue of the collection o£ Minerals in the Geological Museum, Calcutta. By F. E. Mallet. (1883.)

Fricfi 2 rup66s

An Introduction to the Chemical and Physical study of Indian Minerals. By T. H. Holland. (1895.) Price 8 annaa.

Catalogue of the remains of Siwalik Vertebrata contained in the Geological Department of the Indian Museum. By

B Lydekker Pt I Mammalia. (1885.) Price 1 rupee. Pt. II. Aves, Eeptilia, and Pisces. (1886.) Price 4 annas.

Catalogue of the remains of Pleistocene and Pre-Historic Vertebrata contamed in the Geological Department of the

Indian Museum. By B. Lydekker. (1886.) Price 4 annas.

Bibliography of Indian Geology. By R. D. Oldham. (1888) Price 1 rupee 8 annaj

Report on the Inspection of Mines in India for 1893-94. By James Grundy. 894. Price 1 rupee.

Keport on the Inspection of Mines in India for 1894-95. By James Grundy. (1896 ) Price 2 rupees.

Bepoit on the Inspection of Mines in India for 1895-96. By James Grundy. (189 <) Price 1 '"P^e.

Beport on the Geological Structure and Stability of the hill slopes around Nairn Tal. By T. H. Holland, (1897.)

^™GeotogS'Map of India. (1893). Scale 1"= 96 miles. Price 1 rupee per copy.

Xo te had on application to the Registrar. Geological Survey of India, Calcutta. London : Kegan Paul, Trench, Trubner & Co.



PAL^ONTOLOGIA INDICA.

(Sbbibs I. Ill, V, VI, VIII.)

CEETACEOUS FATTNA OP SOUTHEEN INDIA, hyV. STOLICZKA,ea!ce^* Voi,.I, Ft.I,*^' H. P. BLANPOED.

Voi. I. The CephaloDoda (1861—65), pp. 216, pis. 94 (6 double).

„ II. The Gastropoda (1867—68), pp. xiii, 500, pis. 28.

„ III. The Peleoypoda (1870—71), pp. xxii, 537, pis. 50.

„ IV. The Brachiopoda, Ciliopoda, Bchinodfermata, qorals, etc. (1872—73), pp. v, 202, pis. 29.

(SebieSjII, XI, XII,)

THE POSSII/ PLOEA OP THE GONDWANA SYSTEM, hy O. PEISTMANTEL, except Vol. I, Pt. 1, ly T.

OLDHAM and J. MOERIS.

Vol. I, pp. xviii, 233, pis. 72. 1863—79. Pt. 1; EsEjinahjU Group, Eajmahal Hills. Pt. 2; The tame (eontinued)

.

Pt. 3 ; Plants from Golapilli. Pt. 4 ; Outliers on the Madras Coast.

„ II, pp. xli, 115, pis. 26. 1876—78. Pt. 1 ; Jurassic Plora of Kaeh. Pt. 2 ; Flora of the Jabalpur Group.

„ III, pp. xi, 64 + 149, pis. 80 (9 double) (I-XXXI + lA-XhVllA). 1879-81. Pt. 1 ; The Flora of the Talchir-Karharbari

beds Pt 2 • The Flora of the Damuda and Panchet Divisions. Pt. 3 j The same ^concluded).

„ IV, pp. xxvi, 25 + 66, pis. 35 (2 double) (I—XXV + 1^—XIV4). Pt. 1 (1882), FoRsil Plora of the South BewaJi

Gondwana basin. Pt. 2 (1886) j Possil Flora of some of the Coal-fields in Western Bengal.

(Sebibb IX.)

JUEASSIC FAUNA,OP KACH.

Vol. I (1873—76). The Cephalopoda, by W. WAASEir, pp. i, 247, pis. 60 (6 double).

„ II, pt. 1 (1893). The Echinoidea of Kaoh, by J. W. GBEflOET, pp. 12, pis. 2.

(Sbbies IV.)

INDIAN PEE-TBETIAEY VEETBBEATA.

Vol, I, pp. vi, 137, pis. 26. 1865—85. Pt. 1(1865). The Vertebrate Fossils from the Pancbet poeks, by T. H. HuxLBr.

Pt. 2 (1878) ; The Vertebrate Fossils of the Kota-Maleri Group, by SiB P. db M, Gbbt BeBETOK and

L. C. MiALL, Pt. 3 (1879) ; Eeptilia and Batrachia, by E, Ltdekkbe. Pt. 4 {1885) : The I^sl^frintbodont

from the Bijori Group, by E. Ltdeeeeb. Pt. 5 (1835) ; Tbe Beptilia 9iid Awj^jbia of tiie M»l«i'i and

Denwa groups, by E. Lidbeeeb.

(Sbbibb X.)

INDUN TBETIAET AND POST-TERTIAET VERTEEEATA, iv E. LTDEKKEE, except Vol. I, Pt. 1, by
E. E. FOOTE.

Vol. I, pp. XXX, 300, pis. 50. 1874—80. Pt. 1 ; Rhinoceros deccanensis. Pt. 2 j Molar teeth and other remains of Mam.
malia. Pt. 3 ; Crania of Euminants. Pt. 4 ; Supplement tq Pt, 3. Pt. 5 ; Siwalik and Narbada
Froboscidia.

„ II, pp. XV, 363, pis. 45. 1881—84. Ft. 1 ; Siwalik Ehinocerotidse. Pt. 2 j Supplement tp Siwalik an4 Narbada.Pro-

bosci^. Pt. 3; Siwalik and Narbada Equldse, Pt. 4; Siwalik Camelopardalidie. Pt. 5 ; Siwalik Selenodont

Suina, etc. Pt. 6 ; Siwalik and Narbada Carnlvora.

„ III, pp. xxlv, 264, pis. 38. 1884—86. Pt. 1 ; Additional Siwalik Perissodofltyla and Froboscidia. Pt. 2 j Siwalik and

Narbada Buiiodont Suina. Pt. 3 ; Eodents and new Euminants from the Siwaliks. Ft. 4 ; Siwalik Bir^s.

Pt. 5 ; Mastodon Teeth from Perim Island. Pt. 6j Siwalik and Narbada Chelonia, Pt. 7 ; Siwalik Czooodilia,

Lacertilia and Ophidia. Pt. 8 ; Tertiary Fishes.

„ IV, Pt. 1 (1886). Siwalik Mammalia (Supplement 1), pp. 18, pis, 6.

„ „ Pt. 2(1886). The Fauna of the ^arnul caves (and addendum to Ft. 1); pp. 40 (19—58), pis. 5 (wi—li).

„ „ Pt. 3 (1887). Eocene Chelonia from the Salt Eaiige ; pp. 7 (§9^^5), pl8t 2 («.U-xUi).

(Sbbibs XIII.)

SALT-EANGE FOSSILS, ly WILLIAM WAAGEN, Ph.D.

Frodnctus-Limestone Group : Vol. I, pt. 1 (1879); Pisces, Cephalopoda, yg. 72, pis. 6.

„
„'

„ 2^1880). Gastropoda and Supplement to pt..], pp.111 (73—183), pis. 10(1 double).

(vii—xvi)

„ „ „ 3(1881). Pelecypoda, pp. 144 (185—328), pis. 8 (xvij—xxiv).

„ „ „ 4(1882—85), Brachiopoda, PP..442 (329—770), pis. 62 (xxv—lxxxvi).

„ „ „ 5 (1885). Bryozoa—Annelidae—Eehinodermata, pp. 64, 771—834), pis. 10 (Ixxxvii—

xcvi).

„ „ „ 6 (1886). Ccelenterata, pp. 90 (835—924), pis. 20 (xcvji—cxvi).

„ „ „ 7(1887). Ccelenterata, Protozoa, pp. 74(925—998), pis. 12 (cxvii—cxxviii).

Fossils from the Ce^tite PormaHon : Vol. II, pt. 1 (1895). Pisces—Amnionoidea, pp. 1—824, pis. I—XL.
Geological Besulte : Vol. IV, pt. 1 (1889), pp. 1—88, pis. 4.

„ ,„ „ „ 2 (1891), pp. 89—242, pis. 8.

(Sbbi;bs vii, XIV.)

TEETIAET AND UPPER CRETACEOUS FAUNA OP WESTERN INDIA, ly P. MARTIN DTTNCAN and
W. PERCY SLADEN, except Pt. 1, by^B. STOLICZKA.

Vql. I, pp. 16*110 + 382 + 91 = 599, pis. 5 + 28 + 58 + 13 = 104. 1871—85. Pt.li Tertiary Crabs from Sind and Kach.
Tt. 1 (new 2) ; Sind Fossil Corals and AlcyonRria. Pt. 3. The Possil Echinoidea of Sind : Fas. 1, The
Cardifa l^eaumonti beds. Fas. 2, The Eanikot series in Western Sind ; Fas. 3, The Kirthar Series j Fat. i
The Nari (pligoce^e) Series ; Fas. S, The ,Ga] (MJoceneJ Series ; Fas. 6, The Makrdn (Pliocene) Seri^!
Pt. 4, The Fossil Echinoidea of Each and Eatty war.

(Sebibs XV.)

HIMALAYAN FOSSILS, hy CARL DIENEE, Ph.TTI.

The Cephalopoda of the Lower Trias : Vol. II, pt. 1 (1897), pp 1—182, pis. I -XXIII.
The Cephalopoda of the Muschelkalk : Vol. II, pt. 2 (1895). Trias, pp. 1 -118, pis. I—XXXI.

(Sebies XVI,)

BALUCHISTAN FOSSILS, hy FRITZ NOETLING, Ph.D., P.G.?.

The Fauna of the Kellaways of MaiAr Drik : Vol. I, pt. 1 (1895). The Cephalopoda, pp. 22, pis. 13.
The Fauna of the (Neocomian) Belemnite Beds : Vol. I, pt. 2 (1897). The Cephalopoda, pp. 5, pis. 2.

lbs price fixed tot these publications is 4 annas (6 pence) per single plate.

To be bad at the Geological l^nrvey Office, Calcutta.—London : Kegan Paul, Trench, Triibner & Co.
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