


THE MOLLUSCA OF THOE RANIKOT SERIES'
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INTRODUCTORY NOTE ON THE STRATIGRAPHY OF THE RANIKOT
SERIES.

RY
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The lollowing brief notice regarding the stratigraphy of the Ranikot beds has
been written at the request of the distinguished authors of the present monograph in
which they deseribe the molluscan fauma of this geological formation,

The annexed table gives a list of the geological formations that occur in Western
Sind. ’

The name * Ranikot series” was seleeted by Blanford in 1876 (Rec., G. S. 1.,
Vol. IX, p. 9), for the lowest of the stratigraphical divisions constituting the eocene of
Woestern Sind.  The name is derived from n large fortified enclosure' in the Laki range,
whete one observesa fine development of the lower beds of the group consisting prin-
oipally of fluviatile sandstones: the series is divisible into two main portions, & lower
thicker one without marine fossils, and an upper oie consistmg o atine beds.  The
upper marine beds are irregularly overlapped hy the Laki reties of middle cocene age,
and there is 2 cerlain amount of erosion unconformity, so that sections occur in the
Lald rango where the upper marine division is entirely absent, this being particularly
the case at Ranikot itself.

Unlike the underlying Senonian and the overlying Middle Focene and Oligocene
which are developed on a vast seale throughout the whole' length of extra-peninsular
India, and in some of the coastal regions of the peninsula, the Ranikot soriesis of very
limited occurrence and is entirely unknown outside of a relatively small area in West-
orn Sind where it outcrops mainly in three disconnecicd patches; these are a very
narrow clongated outerop in the Laki range, this outerop forming the axis of a broken
anticline ; the Band Vera plain north-west of Kotri where the Ranikot series appears
in n shallow, clliptical, dome.shaped anticline; another shallow anticline in the
neighbourhood of Jhirak, of which only the westein portion is visible, tho eastern limb
disnppearing beneath the Indus alluvium. The structure of this lnst outcrop should
perhaps be regarded not really ag an anticline, but rather as a monoclinal flexure, for

1 It Juns well to noticn thut “ Ropkot >* shiould not e 2pelt or pronounced with an accented a, and does
not thorefore sipuify ©*the queen’s castle ’* as one mught be tempted to imagne 1t Ix compoutided with the

word Ran which significs n wildorness or dosolution, o famalior meanimg i e oaro of the desolate area hnown
na the “Rann " of Kachh,  Tho namo meany thercfore ¢ fort-desolation ™ or * the fortiess in the silderness”
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vi STRATIGRAPHY OF THE RANIKOT SERTES.

m the casternmost exposures of this outerop. the stratn are invariably honsontal
without any indication of easterly dips. The flexure wonld then constitute the east-
orn limb of the shallow synclinal bend situated west of Meting and Jhimpir. A
small outcrop of Lower Ranikot beds appears in a subsdiary anticline west of the
Laki 1ange antiehne at Wand Dadu about 4 miles weot of Ranikot. Thewe autcrope
are shown on the accompanying mnp wlich embodies the latest 1eawlts of the peoloyi-
ca1 resenches in Sind,  (Fig. )  The dingram. fig. & exhibits a schome of the min
structural features of the region. showing the postion of the antielinal axes.

Of the thiee principal outerops, the narthern one consists prineipally of Lowet
Ranikot beds, the upper marine bed~ bemmg mostly absent in conseauence of the over.
lap of the overlying Laki semes  The Baud Vera? antichne, in 1ts centtal portion
whete most deeply afiected by erosion. exhibits the upper portion of the lower flivi-
tile series surrounded by an irregulat halo-shaped outerap of the upper marine heds
The southern outerop only exhibits the upper patt of the marine beds, The {full thickns «
of the Lower Rakot is only exhibited 1n the Laki range exposure, the full thirkness of
the Upper Ramkot in the Rand Vera evposure.  The mnximum thickness of the
Lower and Upper Ranikot has been estimated 1espectively at about 1500 and 00
500 feet (about 450 and 200 to 250 meties),

The Lower Ranikot consists principally of saudstonts and elavs often of brightly
variegated colours prine'pally brown and red.  (Fig. 1.) . Exeept for an uyster bank
at 1ts base it 18 destitute of marine fowils, but certain beds contain impressiony of
dicotyledonous leives. sometimes ina fine state of preservation. Towmds the upper
portion of the series, a svam of lignite 0 workable thickuess was accidentally dis.
covered duting the excavation of awell at Leilan in the Rand Vera plain, but it was
observed to thin out within a short distance.  The Laki range is an unsymmetnieal
anticling with very steep dip<along 114 eastern limb, and whose deflected uxis, through-
out a considerable port.on of the range, has been fractured by overthrust.  Consequentlr
a much deeper section is exposed m the western hmb of the anticline than in the mq:.

«1n one where the lower rocks are faulted down ont of saght.  Towards both extremities
of the range, that is north of Laki and from the neighbonthood of Ramkot south.
wards, the Laki 1ange becomes & simple anticline, ~till deflectod {0 <ome extent. but no
longer fractured.

The base of the series is viable only in the more strongly dislocated portion of
the,outerop, for a distance of 13 miles (about 20 kilometres wouthwards from Taki,
and again, in two smaller patehes hetwenn the termination of the fiest outerop and
Ranikot. and Instly, for n space of a few square vards onlv ot Ranikot itself where the
Rani or Mohan river cuts through the axis of the anticline which at that place runs
clear of the fanlt. (g 2,) The fault at Ranikot has greatly deerenced in invensity
and has been shifted a little cast of the auticlinal axi~, The total distauce from Lak
to Ranikot 12 about 22 miles (about 35 Lilomeires). The bise of the series is also ex-
posed in the subsidinry anticline west of Runikot (sec fig, 5).

1 4 Panth Ye-n 18 n dim or «bind ™ acros« n hollon, In- the pu of « i
> tinne water for fertmtio Ger
ral s there 1s o ferge reservorr, but indry ~etvon« there 8 no water l"'l;":‘“" 51,0 Xvi, ;v'l;? A
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FI1G. 2.—ANTICLINE OF DECCAN TRAP AT RANJKOT.

E. W. Vredenburg Fhot.

Looking North by West,






STRATIGRAPEY OF THE RANIKOT SERIES. L vl

Wherever the base of the series is visible, it is observed resting on a bed of basalt
belonging to the Deccan Trap series.. This bed has all the characters of a sub.
adrial flow, and indicates an interval of continental conditions between the underlying
and overlying formations. (Fig. 2).

Under Jakhmari peak, near the northernmost cxtremity of the Laki range exposure,
and in the inlier west of Ranikot, there intervenes, between the basalt and the fluvia-
tile rexies, a thin oyster bank. At Ranikot itgelf, and at many other places, the oyster
bank i3 not observed. Itmay be regarded as the base of the Ranikot serics, representing
a very short return of marine conditions, preluding to the establishment of estuarine or
fluviatile conditions that prevailed during the Lower Ranikot. 1t is as well, however,
to keep in sight the possibility of its being intermediate in age between the basalt
and the true commencement of the Upper Ranikot, and representing therefore a very
short episode of marine transgression, separated by a period of no sedimentation both
from the underlying basalt and the overlying Ranikot. I mention this possibility
because of a similar featurs which recurs in Sind at a subsequent geological period in
the shape of another zone of oyster banks that has often been regarded as constitu-
ting the base of the Manchhars, because it is sometimes found intervening between
them and zocks of much older age, such as eocene limestones. It has been recognised,
however, that the oysters in this sub-Manchhar banks are G4j species, the Manchbais
themselves conbaining, in their lowermost beds, vertebrate remains of Pontian age.
Their appurent connection with the oyster bed is therefore an iliusion due to a short
period of maximum marine transgression probably of uppermost Agnitanian age.
When I visitad the sections exhibiting the sub-Ranikot oysber bank at Jakhmari and
west of Ranikot, and also the sub-Manchhar oyster banks at various points in Sind, I
was still under the impression of the stratigraphical oontinuity of the Gdj and
Manchhar as stated in the official publications of the Geological Survey; I therefore
looked upon the sub-Manchhar oyster-banks as truly connected with the Manchhars,
and unhesitatingly applied the same interpretation to the sub-Ranikot oyster bank
which I regarded as connected with the overlying Ranikot, and did not pay special
abtention to such stratigraphical features a8 might have settled the independence or
otherwise of these formations. The recognition in the districts of Baluchistan adjoin.
ing Sind, of & vast acoumulation of Burdigalian and Helvetion strata intermediate in
age between the Gidj and Manchher, entirely disposes of the possibility of these two
formations being continuous (Ree, G. 8. 1., Vol. XXXIV, pp. 92, 175).

Throughout the Laki range exposure, the Ranikot is overlsid by a massive white
limestone with nummulites and alveolines which Blanford identified with the nummulitic
limestone of the Khirthar range, bub which is in renlity much older and should be
;dentified with the division desoribed by Griesbach in Baléchistin as the Alveolina
limestone,”’ forming, in Sind, the most conspicuous member of the *“Laki group”

~which has now been sepazated from the newer Khirthar.! TheLaki and Khirthar

correspond respectively with the Lybinn and Mokattam of Egypt.
1 «Zonal Distrthution of Indian Namumlites,” Ree., G. 8. T; Vol XXIV, pp. 8594, and srClacaifiontion

of the Terltary System in Sind,”” pp. 172-108.
D2



viin STRATIGRAPHY OF THE RANIKOT SERIES.

The three sections figures 3, 4, and 5, herewith published will help to convey an
idea of the structure of the Laki range and the distribution of rocks constituting 117
They show the northern and southern extremities of the I?ani.kot outerop a.nd ’1ts
central portion at Barra hill where the lowermost beds known in Sind, the Maestrichtian
Orbitoides-limestones are exposed.

W, *  Barrah l'fl“ E.
/] "'T’ Z ,r' 27 s I'," #0¥ /- / -.:. Z E_E_E_—‘-':_!:f' ."'
S i r Y =
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Tig 3 —Section at Barrah Hll,

a—Manchhar (diwalik). b.—Alveolina him—‘ono{Lakh) ¢—Loner Rambhat, 2 —Decean Trap  ¢.~Olne ghales
with Cardita Beaumont1  f —Pab sandstones  g,—Limeatone with Orlifoides

At Barra hill and at Jakhmari, there intervenes between the uppermost beds of the

nv atile lower Rankot sandstones and the overlying Alveolina limestone, a brown

calcareous sandstone constituting a thin representative of the Upper Ranikot series.
1t contains marine shells amongst which Calyptrophorus indicus, Cossm. and Piss,,
s particularly abundant. At Ranikot itself, in the inlier west of that loeality, and

at many other points in the Laki range, the alveolina limestone rests directly on beds

of Lower Ranikot age, in consequence of the overlap and erosion unconformity already
referred to.

T

T'ig. 4 —Sceetion at Jakhmars Peal, (aftcr Blanford)

a-—Manchhar (Stwalih) - &—Aleolnt ime<tone (Laki), e~Lower Ranthot, y—Iowest bedsof Upper Ramhot
with Calyptrophorus indicus  d —Decean “Ieap, e~—Ole shales (r, Cardita Beaumonti bed) /. —Pab swndstones.

A complete representation of the Upper Ranikot is exposed in the Band Vera
anticline (Fig. 6) which foims an irregular ellipse with its major axis running from
north to south, its dimensions being about twenty-five miles by ten (about forty
Jilometres by sixteen). Aninner core of Lower Ranilot beds, of which, in consequence
of the low dips, only the uppermost strata are exposed, is surrounded by concentric
halos of the various subdivisions of the Upper Ranikot, and finally by an amphitheatre
of low searps of alveolina limestone. It is only the lower subdivisions of the Upper
Ranikot whose outerops constitute continuous rings; the upper beds, in the northern
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part of the dome, that is the portion nearest the Laki range, are still affected by the
Laki overlap, and it is only in the southein part of the ellipse, in the neighbourhood
of Kotri and of a camping ground knnwn as Petiani or Pethani, that the uppermost
division is fully developed,

It is in the upper layers of the Lower Ranikot fluviatile sandstones of the Band
Vera outcrop, near a locality known as Leilan, that the bed of lignite was discovered
that first drew the attention of the Geolugical Survey of India towards the
province of Sind. Shortly above the horizon of the lignite, there occurs the same
brown calearcous limestone with Calyptrophorus wndicus that has already been
noticed in the Laki range. Above this zone, the Upper Ranikot whose total thick-
ness in the Band Vera cllipse has been estimated as amounting to as much as 700
to 800 feet (about 210 to 240 metres) consists of numerous bands of dark brown
limestones crowded with marine fossils, interstratified with sandstones and shales
and clays, frequently gypseous which are offen ferruginous and sometimes saline.
The uppermost beds in the southern part of the ellipse are of a much paler tint,
and approximate in appearance to the overlying Alveolina-limestone, with the
result that, in the collections from the locality known as Petiani, theie is a certain
admixture of Laki and Ranikot fossils, which I have tried, as far as possible to
sort ont {see Rec., G. S.1., Vol. XXXIV, pp, 186-188), though o few cases still remain
doubtful. Thisconfusion only sffects the echinoids and does not. extend to the Ranikot
molluses most of which were collected at other localities,

Foraminifera represented largely by alveolines, operculines, and orbitoides,
{Orthophragmina) oceur abundantly thronghout the horizons succeeding the zone
of Calyptrophorus “indicus, but it is only in the upper zones that rummulites appear,
represented at first by a minute Assifing which, in the uppermost beds of the
neighbourhood of Kotri and Petiani, is accompanied by a fossil undistinguishable
from the Buropean Nummulites planulatus,

A feature that greatly puzzied the earlier surveyors is the presence of beds
of iron ore of more or less lateritic appearance intervening befween the Ranikot and
the overlying middle eocene beds. Where the sections are sufficiently complete,
its position at the base of the alveolina limestone is clear enough and was correctly
interpreted. but when denudation has removed the overlying strata and left
outlying patches of the ferruginous beds, their true stratigraphical position was not
always recognised because they capricionsly expand into dark ferruginous sandstones
very dissimilar from the calonreous rocks of the Upper Ranikot and Lower Laki,
and also because similar rocks occurring at the base of the Manchhars are scattered
irregularly over Tower Sind, and when disconnected by denmdation from their
overlying burden become as ambiguous of interpretation as the sub-Laki laterites.

The correct interpretation of these ferruginous accumulations which escaped
the eatlier surveyors, hos proved a most valuable guide in unravelling the strai-
graphy of Sind and Baluchistan. They correspond with periods of continental
emergence  otherwise unrepresented in  the stratigraphy (see Rec., G. 8. L,
Vol. XXXIV, pp. 179-180). The pnrallel stratification of all the successive
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formations in Sind so effectually disguises the deficiencies of the geological
series, that the whole sequence was interpreted by the earlier observers
as perfectly continuous. and none of the stratigraphical gaps were clearly recognised
except that at the upper limit of the Ranikot in the Laki range; but even this
interruption was minimised as it was supposed to entirely fade away in a southern
direction in the Band Vera and Jhirak exposures, an ecrror largely due to a
misinterpretation of the geological boundaries sonthwards from the neighhourhood
of Kotri, south cf the Band Vera ellipse, as far south as the neighbourhood of Tatta,
that is for a distance of fifty miles (about 80 kilometres). Throughout this distance
the rocks which I have distinguished as the Meting shales and which pass conformably
upwards into the Alveolina limestone had been misinterpreted as the upper portion of
the Ranikot Consequently the Ranikot series has been regarded as passing gradually
into the alveolina limestone. The ferruginous layer indicating the true position of
the boundary was overlooked, or when observed, as in the neighbourhood of Jhirak,
it was not followed up and its signification was not realised, it bring regarded merely
as a subsidiary band in the Upper Ranikot,

It will he noticed therefore that between Kotriand Jhirak, the map annexed
herewith (Fig. 9) differs considerably from that illustrating Blanford and Fedden’s
work on the geology of Western Sind. The area occupied by Ranikot beds in
Southern Sind appears now considerably restricted as compared with the previous map.
The line shown in Blanford and Fedden’s map as the upper limit of the Ranikot 1s
a true geological boundary, but instead of corresponding with the upper.limt of
the Ranikot. it corresponds with the upper hmitof the Meting shales. The true
upper limit of the Ranikot must be shifted several miles further east, and the third
of the principal Ranikot outcrops mentioned at the ccmmencement of this note
reduces itself to two small patches about Jhirak and some fifteen miles (about 24
kilometres) north-west of that town, the two patches being severed by an  interval of
Indus alluvium. Another exposure regarded by Blanford and Fedden as a further
extension of the Ranikot outcrop. in the neighbouthood of Tatta has tn be entirely
suppressed, consisting as it does entirely of Meting shales. .

It is gratifying to notice that this serious discrepancy has very little effect on
the stratigraphical distribution of the jossils nalready described by Duncan and
Sladen. It is evident that Fedden hesitated considerably as to the true houndary
of the Ranikot in the Jhirak area, and the fossils have not been labelled in nccorti-
ance with the boundary lines finally decided upon for publication; thus nearly
all the echinoids from the Meting shale- in the neighbourhood of Meting, thouz.h
obtained from an area mappel as Ranikot are labelled as belonging to the middle
eocene and have been described together with the middle eocene fauna by Duncan
and Sladen. The confusion between the two faunas which Thave attempted to
umavel in a notice already alluded to (Rer., G. S. 1., Vol. XXXIV, p. 186), results
plmost entirely from the confusion in the collections from the neighbourhood of
Petiani and Kotii at the southern extremity of the Band Vera outerop, where
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Loki and Ranikot fcssils that have weathered out from the rocks near their june-
tion are promiscuonsly seattered over the surlace of the ground.

The outcrop erroncously referred to the Ranikot in the neighbouthond of Tatta
has yiclded fow fossils, hut one of these is worth mentioning as its inclusion in the
Ranikot fauna, and the viciswitudes of it synonymv have contributed to convey a
wrong impression of the faunal chainetets of the Ranikot. This is an assiline which
was described as an Operculia by Carter, and named by d’Archiac and Iaime,
Operculina lattacns's and regarded asa variely of destlina spira hy Rupert Jones,

. who moreover confirmed Blanford’s attribution to Nummulites Tircqularis of the
true Ranikot nummulite which appems to me undistinguishable fiom Nummuliies
planulatus. The Tatta Assiline is not 4. spri bub A. granwlosa, and as explained
before does not occur in the Ranikot series but in rocks of later age, the Meting
shales. The mention that has frequently been made of Assilina spira and
Nummuletes 1rregularis as characteristic fossils of the Ranikot is apt to give a very erro
neous impression ecither of the age of the Ranikot, or of the stratigraphical value of
these fossils, iy

T have dwelt upon these cocrections not out of any desire to eritieise the
valueble work of my distinguished predecessor, but in order to dispel an
apparent anomely which has found its way into several impoirtant geological
treatises.*

The southernmost Ranikot exposure, as restricted aceording to the above corree-
tions inciudes, as has already been noticed, only a small area in the immediate
neighbourhood of Jhirak and to the south-west of that town. The rock is exposed in
consequence of & very feeble anticlinal bulge, of which the western half is alone visible,
with mueh challower dips than even the Band Vera ellipse. Indeed it is only along
the western border of the anticline, in the outerop of the alveolina Jimestone that the
dips are at all appreciable. Throughout the ontcrop of the Meting shales and Rani.
kot beds, the rocks are almost or quite horizontal, the very gradual descent from
Meting towards Jhirak and towards the banks of the Indus, causing successively lower
horizons 1o appear in 4 seties of miniatmie scarps.

. As o consequence of this disposition, it is only the uppermost subdivisions of the
Upper Ranikot that are exposed in this outcrop. There are two principnl ealearcous
bands, of which the lowest, about six feet (nbout 2 metres) thick, i= the more compact,
and consequently does nobt allow cusy weathering of the fossils. 11 is extensively
quarried. Tt is separated by about 50 feet (about 15 metres) of gypseous shales, from
the upper band, & rubbly limestone luigely consisting of reef-building corals and
fera ’ni:dI::‘:l'x’ix?c;i(ll?c‘n{.‘n\n'gl.llk\' 'h%l:. :fu.folrﬂ:‘r?ig;gn: li‘-:mi::d}:::;::::ﬁ: 1‘}‘-’..1“:‘«01;:;?1(:: :.':ll"::lrln?lll:ll‘l,xi:rlllll'c‘::;.ﬁ;;:ll:;,:r
f10u8 dealng with Smd. 1t follows that Blanford 1- revponsible for the confusion ‘thm prevails with mgnn}to
1he tocene and ohigocene orbitmdes, the onus of wluoh usunlly desohes npon Yelden. (R. Douvillé, M{m,
G. 5. F. No. 32, 1001, 5. 28} Reganding the wulncquen! confiimation by Prol. R Joney of some etroneous
determinntions of nummuhtcy, it may be mentioned that m the collection fon\qrdcd to him, ¢wb Ap.ties way
represented by nn indequately smnfl number of speesmens, whirh were snmutvnncsuryunclmrncle ristie  Thi«
15 porticularly the case with Nummuliles planulatva crroncowsly referred to X, srregulany and represcnted by

a fon almormal overprawn specimens, which, when coneidered apart from the gonerahty of the sunplee musle
¢ 1mly pras Tor the Iatterapecies,
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crowded with the remains of mollusea and foraminifera. Amongst the latter one-
notices a small assiline which uppears to be referable to 4. miscella, @' A. and H., and
Nunmulites planulatus the same nummulite that characterises the uppermost beds of
the neighbourhood of Kotri and Petiani.

Whilst in the exposures of the Laki range and Band Vera plain, the Upper Rani-
kot is immediately succeeded by the Alveolina limestone, there intervenes between
this formation and the Upper Ranikot of Jhirak a group of calearcous shales, that
thin out in a northerly direction where they finally disappear just before reaching
Petiani and that T have distinguished as the  Meting shales.” They are of small
thickness and pass conformably upwards into the alveolina limestone, while they are
separated from the underlying Ranikot by a lateritic layer indicating an interruption
of sedimentation corresponding with a continental interval. They contain a rich fauna
of echinoids whose connection is much closer with that of the fauna contained in the
alveolina limestone than with that of the underlying Upper Ranikot. The charac-
teristic nummulites are Nummulites ataci cus and Aesihina granulosa neither of which
occur in the Ranikot, but which both extend into the overlying alveolina limestone.

The paleontological indications of an interruption in the sequence agree thee-
fore with the stratigiaphical features. The ensiest way of accounting for the interrup-
tions between the various subdivisions of the cocene in Western Sind is by supposing
n series of oceanic oscillatinns in a basin whose depth gradually increased in a southern
direction. The Ranikot represents a slow transgression followerd by a sudden repres-
sion after the deposition of the beds with Nummulites planulatus. The Meting shales
only known in the southern part of the area represent a gradual return of the ocean
culminating in the middle cocene transgression which hiad two maxima correspond.
ing with the Alveolina and Khirthar limestones.

The difference of depth of the Ranikot sea-floor between the Band Vera and
Jhirak exposures must be represented approximately by the small thickness (30 to 40
fect or 9 to 12 metres) of the Metingshales. The presence of a fine series of reef-build-
ing corals indicates that the Ranikot fauna belongs cssentially to the laminaria zone
representing a maximum depth of water of not more than 100 feet (30 metres).

The Upper Ranikot exposures in the Laki 1ange and in the Band Vera cllipse
are somewhat unfavourably situnted for geological investigation owing to the scarcity
of drinking water in ordinary years. Collections of fossils have been obtained only
from the [ollowing small number of localities ;— *

1. From the broken ground among the hills under Jakhmari peak, hills west
of Amri, lowermost bed of the Upper Ranikot, with Calyptrophorus
indicus ; collected by Fedden in 1875-76 (G. 280/137) and Noetliny in
1900 (K. 7/658 to 669). i

2. Totian “lak ™ (pass) 10 miles south of Ranikot, collected by Fedden in
1873-76. (G. 280/134.)

3. Two miles east of Kandaira, Vera plain east , lowermost beds of the Upper
Ranikot, with Calypfrophorus indicus, collected by Fedden in 187473
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(G- 226/156) and 1876-76 (G. 280/131); also fiom btwo successively
higher horizons marked G. 226/156 with operculines. and G. 226/155
(Fedden, in 1874-75), with small agsilines.

4. North of Leilan coal-pil ; lowermost beds with Calyptrophorus indicus (G.
280/1320) ; and from a higher horizon, marked G. 280/129, containing
small agsilines : collected by Fedden in 1875-76.

5. Three miles east of the old coal-pit near Leilan, Vera plain east, amongst
gypseous beds ; two successive zones, one marked G 280/126%a, and a
slightly higher one marked G. 280,126’ both containing operculines; also
from a brown limestone with small assilines at a higher horizon, on
the road to Unerpur (G. 280/127); collected by Fedden. in 1875-76.

6. * Said Lo come from the Zimmiwari dori (ravine). IIills east of the Leilan
coal-pit and west-south-west of Bhian,” (G. 280/128); specimens
purchased ; Fedden, 1875-76.

7. “ Hilly ground, north by east of Petiani, below the big scarp of white lime-
stones, north-west of Kotri ;** uppermost horizon with Nummulites planu-
latus (G. 280/135); collected by Fedden in 1875-76.

8. Below the lower limestone band of Jhirak; collected by Vredenburg in 1900
(K. 8/269). (Fig. 8).

9, Lower limestone band of Jhirak, with small assilines ; collected by Fedden
in 1875-76 (G, 280/124}) and by Viedenburg in 1900 (K. 6/790-840).

10. Uppet limestone of Jhirak ; uppermost Ranikot with Nummulites planulatus ;
collected by Fedden (G. 280/124a) in 1875-76; and by Vredenburg
(K. 7/123-203) in 1900,

11. Same horizon, left bank of Indus opposite Jhirak (X. 7/296-337) ; collected
by Vredenburg in 1900.

12, Same horizon, on the road south-west of Jhirak (G. 226/165) ; collected by
Fedden, 1874-75.

Tt is easy to distribute the jossils f1om these various localities and zones in strati-
graphical order; the loenlities 7, 10, 11. 12, in the neighbourhood of Kotri and of
Jhirak, correspond with the uppermost beds, those characterised by the presence of
Nummaulites planulatus. At the localities 1, 3, 4, thatis the underscarp of Jakhmeri
peak and the northern and eastern parts of the Band Vera plain, the beds charac-
terised by the abundance of Calyptrophorus indicus are stated by Fedden as being the
Jowermost fossiliferous zone of the Upper Ranikof. These Jowermost beds arc des-
titute of fornminifera. The beds intervening between the loweimost fossiliferous zone
vich in Calyptrophorus indicus and the uppermost zone with Nummedlites planulatus.
can be divided into two portions of which the upper one contains numerous specimens
of a small Assilina which ascends into the overlying zone wah N. planulatus, but
does not descend into the lower portion of the intermediate beds where the commonest
foraminifer is a thin species of Operculina. To the upper portion of these intermediate
beds belong the lower limestone of Jhirak, Nos, 8 and 9 of the above lists, the upper-

most beds (G. 226-155) tast of Kandeira (locality 3) and north and east of Leilan
E
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(localities 4 and 5). The available palmontological evidence is insufficient to fix the
exact stratigraphical position of the locality No. 2. The remaining localities are indi-
cated as intermediate between the Assilina horizon and the lowermost fossiliferous
zones. In this way the fossiliferous zones may be distributed through the 700 or 800
feet (210 to 240 metres) of the Upper Ranikot in four divisions which may be num-
bered accordingly in ascending order. The fossils hitherto described are not distri-
buted indifferently through these successsive zones, but certain species are restricted
to special horizons as has been shown in the case of the Echinoidea (Rec., G. 8. I..
Vol. XXXIV, 1907, pp. 187-188).

In the case of the mollusca (gastropoda and cephalopoda) described by Messrs.
Cossmann and Pissaro, the zonal distribution is less evident, the reason being that the
greatest portion of the collection is from a single zone, the zome of Nummulites
planulatus which includes no less than 73 out of 100 forms deseribed in the following
monograph.

A considerable portion of the collection described in the present memoir was
obtained by me duringa search of six days in 1900 at Jhirak, where only zones 3 and 4
are exposed, the latter being by far the most fossiliferous, Amongst the material
obtained in 1900 there are 40 species unrepresented in the older collections. The total
number of species (gastropoda and cephalopoda) represented in my collections from
Jhirak and the immediate neighbourhood is 65. Fedden’s collection from the same
locality includes 30 species of which 10 aie unrepresented in mine. Consequently
the total number of forms collected at Jhirak is 75, including three-quarters of those
heieafter described, and amongst these there are only two special to the lower lime-
stone (zone 3) so that this memoir is practically a description of the fauna of Jhirak.
specially of the uppermost horizon.

Out of 100 forms, seventy-three occur, as stated, in this highest horizon, zone 4. Of
the twenty-seven remaining ones, seven are special to zone 1 (with a total fauna of 12,
species); 11 to zone 2 (with a total fauna of 25 species); 7to zone 3 (with a total fauna
of 15species) ; one, Cerithium subsemicostatum 7 is common to zones 2 and 3,
one, Turritella infrarimata is of doubtful position. The three lower zones have each of
them, therefore, half their species autonomous. With the exception of the above men-
tioned fossil common to zones 2 and 3, all those that are not special to the three lower
zones ocour also in zone 4  The latter has 53 species special to it out of a total of 73,
but this large proportion is due to its preponderating share in the collection.

A representation, in tabular form of the zonal distribution of the mollusean fauna
would, under the circumstances, be premature, as it is impossible to tell to what
extent the apparent zonal distribution depends upon the insufficiency of the muterial
studied.

In the case of the echinoids, although the collections from the uppermost zone are
the richest, the distribution through the successive zones is less unequal than in the
case of the mollusca: they are not particularly plentiful at Jhirak, and I have not
materially added to the previous collections. Their zonal distribution already record-
ed in a previous publication of the Geological Smvey is here reproduced, and, to give
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as complete a picture as possible of the Ranikot fauna so far as known at present, I
have added the corals determined and described by Duncan, also distributed according
to their zonal apparition.

ZONAL DISTRIBUTION OF THE RANIROT ECHINOCIDEA.

VPPER RARIEOT
5. ] g 3
N N N
Cidariasp, D.and 8, p. 25 . . . . . R .- . .
»w  Verneudi & Arch, . . . . . . .- . o I
»  8p,epines, G. 529, D.ond 8,p.50 . . . . -y .
» 8p,spines, G.2% D.ondS,p 50 . . . . . !____
Phyllacanthus sindensis D. and S. . . . . . . . ' . v ]
" Raniloti D, and 8. . . . . .. ——
M 8p., D. and 8., p. 28. . . . . . - . . “—-—-—
. ap.,spines, D and S,p 60 . . . . . . '
Salema Blanfordi D, end 8 . . . . . . . .. .. . l—-——-——
Cyphosoma abnormale D, and 8. . . . . . . . . A p———
" sp., D.and §,p.33 . . . . . . .. .. . —_—
w  BpaDamdB8,p 3 . . . . . . .. . }-—————
Acanthechinus nodulosus D. and 8 . . . . . .
Dictyopleurus ziczac D. and S . . . . . . .. e . i
” HaimeiD.and 8. . - . . . . .
" d'Archiact D. and 8. . . . . . o
Arachmopleurus reticulatus, D, ond S1 . . . . . . . . ———
Progonechmus cocenicus D. and S. . N . . . . . emiem
Durypneustes grandia D, and 8. . . . . . . . . . o
Lolopneusts de Lorioli D, and 8. . . . . . . . o .. e e
Conoclypeus aindensis D.and 8. . . . . . . . .. ! .. e e
- sp,D.and 8,p. 852 . . . . .. ‘.
. declivis D,and 8. . . . . . . . .
Phylloclypeussp.®. . . . . . . . . . = e e
Plenolampag placenla D, and 8. . . . . . . . J . —

YThe lon-r-l desetibed under thit ramo niame In the Laki group (Martin and Duinean Fehinoldca of Knchh and Xothiawar, (158J], p. 113
vredmbum, Da uchivtan Deserl, Mem @ § I, Vol MXXI (1001), p 2061} 18 o very distinet sariety, wiieh might rank perhapsas n sepsrats
“POCyThin gencrio attribution 18 doubtful, -~

E2
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Zonal Distribution of the Rambhot Lehinoidea—contd.
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' minor 1 and S,
Neoatopygue rotun Ius ) and &
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Zonal Distribution of the Ranikot Corals—contd,
UPPER RANrEoOT.
. LLH s l 3L g
Sty'oceenin Ranikoti, Duno . . R R l_ )
Monthwalira Grants, ' A and'H, . .. .
" Lynsani, Dune . . . ‘..__.__.
» Ranaloti, Dunc. . . .. T
Feddema typrca, Dune . . . NS
w  cresteta, Dunc. . . . R
» rlongatz, Dune. ' . . ———
Plo~ophylha tindian:, Daage, . . ..
" finbellatn, Renss. . . . S T
Diplorie flevy ssessime, &* Achizrd: . . .

Leploria hydnophororden, Dune

Steph nig mwrofuberculat ¢, Dune, .

Astro-ang Blanfor dr, Duue.

»  cellulate, Danc.

w  nant, Rouss.

»  giblose, Dape,

o ramost, Sowerby
Isasirea punclate, Dune .
Adtraa Morlots, Reuss,
Prionastroa m hiea, Dunc.

Reussuvirou gran ls, Dune.

Pactyjseris Murchisoni, M Ed. & J.

Trohoscris diffornus, Rouss

Cyathoserin orientnlia, Dune.

Elhploseris aperie, Dune.

Purbinnseris Rawidoli, Duno.
" cptthecntn, Dune.
" Hamer, Dunc

" indica, Dune.

T
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Zonal Distribution of the Ranikot Corals—contd,

Urere RantgoT

<Ey o #8 -.-ES
55 N s38 | siE
L & gt | B
Turbsneserrs elegans, Dunc . . . . . . .. . . —
Oyclolites alpina, @' Orb ‘
»  Ramloti, Dunc
w  Ranikels Dunc var.
»  crenulata, Duse e e e e . .
” Picary:. Haime . . . . . .. -——-——-—!
»  anomala, Dune. . . . . . . b .. ‘ . —_—
»  euperba, Dune. [
»  Haimei, Dunc . - . . . . . '-————-—'
w  altanllensis, Defr. H R
»  8lriata, Dunc. : e
Thamnastrga Balli, Dunc : .
Stcphanophylla indiea, Duno
Intharea grandis, Dunc. . . . . . o fr———|
Poriles superyosita, Dunc !

Only two foraminifera have been identified, Assilina miscella, d’A and H, occurring
in zones 3 and 4, and Nummulites planulatus restricted to the uppermost zone. The
latter fossil is of importance as it constitutes a basis for the correlation of the Ranikot
group: it is the oldest of the common nummulites in Europe where it characterises
a very well defined horizon, that of the Sables de Cuise, slightly newer than the London
Clay. We may therefore conclude that zone 4 of the Upper Ranikot corresponds
with the Cuisian proper, while the three underlying horizons may be taken as
approximately corresponding with the London Clay. The Lower Ranikot might there-
fore correspond with the Woolwich and Reading beds. and its lithological resemblance
to that subdivision is not out of keeping with this assimilation, while the lignite
bed of Leilan also suggests a comparison with the lignitiferous Sparnacian of the
Paris basin. The propriety of uniting with the Lower Ranikot, the oyster bank at
the base of the series requires further investigation. Perhaps have we in it o feeble
representative of the Thanetian,

Beds of lower cocene age are not known anywhere else in Indian outside the
limited area briefly described above. In all instances where certain stratigraphical
groups have been assimilated with the Ranikot, closer investigation has shown that
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they should be regarded as middle eocene. The presence in the Oman coast of
Arabia of Styracotheutis orientalis, Crick, a very characteristic fossil of the uppermost
Ranikot zone, suggests the presence, in that region, of beds of corresponding age.
The scarcity of lower eocene outcrops as compared with the vast development of
the Senonian and Lutetian is by no means peculiar to Indis, but seems to be
shared by most other countries,

Their exceptionally fine development in the Anglo-Parisian basin in the very
focus of active geological work, is apt to convey a mistaken impression of their
importanee,

In connection with the occurrence of the Ranikot just beyond the fringing
folds of the Iranian arc, and also in the unfolded plateau-like region of Arabia, it is
worth noticing that the fullest development of the lower socene appearsto be almost
entirely outside the limits of geosynclinal areas.






THE MOLLUSCA OF THE RANIKOT SERIES.

BY
M. COSSMANN axp G. PISSARRO,

TRANSLATED TROM THE Frunem, sy B, W. VrREDENBURG,

PART L—CEPHALOPODA AND GASTROPODA.

- e —

INTRODUCTION.

' The Geolagical Survey ol Indin have done us the honour of entrusting to our
care, for description and publication, their valuable collection of mollusca from the
Ranikot series of Sind. We have been engaged upon this work dwring the last
few years, and have completed the description of the Cephalopoda and Gastropoda
in 1907.

Before entering upon the detail of our palzontological results, we may briefly
summarise the conclusions that we have arrived at regarding the stratigraphical position
of the beds from which these fossils were obtained. These conclusions are in thorough
agrecment with the classification recently published by Mr. Vredenburg, in Volume
XXXIV of the Records of the Geological Survey of India, pages 172-198.

After reviewing the classifioation of the Tertinry beds in Western Sind as outlined
in 1878 by Blaniord, according to whom the Ranikot beds ate to be regarded as
lower eocene, Mr. Vredenhurg has come to the conclusion that, in consequence of the
stratigraphical interruptions which he hns detected, the age assigned to the imme-
diately overlying beds shonld boslightly raised, and that attributed to the immediately
underlying strata, that is the Cardite Benumonti beds™ slightly lowered. The
“ Cardita Beaumonti beds” are now regarded as undoubtedly cretaccous, reaching
down into the Maestrichtian, a conclusion similar {o that already arrived at by
M. Douvillé in the cose of Persia. In the ¢ase of the Ranikot, Mr. Vredenburg
has noticed that the first appearance of the nummulites (represented by N. planulatus)
aceurs only in their uppermost beds, confirming Blanlo1d’s original attribution of the
marine beds of this series to the lower eocene, that is the Ypresian or Cuisian,

Amongst the fossils which we have examined, there are numerous specimens of
Velales, o genus which specinlly charnctevises the lower cocene of Kurope. The
presence of some species of Calyphrophoyus analogous to those from the eocene of the

United States. the relative abundance of forms of Volutiluthes (or as it is now called
T



2 MOLLUSCA OF THE RANIKOT SERIES.

“ Volutospina ™), the presence of numerous species of Ampullin, & genus scarcely Jnown
in the miocene, the existence of several forms of Rimella related to those of Paris and
Cairo, etc., entircly confirm the conclusions arrived at by the stratigraphers of the
Geological Survey. This fauna is evidently related to a portion of that described by
&’Archine and Haime. It is now well established that the collections described by
these authors were obtained from several totally distinet horizons. but the species
which we have identified with the Sind fossils of the Geological Survey collection
(22 species) are exclusively mentioned as occurring in the yellow limestone of the
*“Hala range”, a name often used by geographeis as a general designation for the
mountains of Western Sind. The yellowish-brown limestone forming the matrix of
our fossils answers olosely to d’Archiac’s description, and it is prohable that the
fossils collected by the Geological Survey were, in many cases, obtained at the
very same spots where Vicary discovered the fossils described in our distinguished
predecessors’ great monograph.

The state of preservation of most of the fossils is satisiactory: in only a few
cases have we experienced any doubt in our gencric references; we hope that the
discovers of fresh material will eventually settle the few points that still remain
uncertain from a paleeontological point of view.

Class: CEPHALOPODA.
Order: DECAPODA.

The Decapoda are represented in the Ranikot beds by the genera Blosepit and
Styracotheutis, of which the latteris particularly interesting owing to its relation to the
Belemnites.

Tamily : SEPIOPHOR.1 Vischer.

Genus: Brroscria,” Voltz, 1830.

BELOSEPIA INCURVATS, sp. nov., PL I, figs. 11-13.

Description.—The size is moderate, the shape compressed. The recurved rostrum
is very short, rounded on the ventral side. somewhat keeled dorsally. The phmg.
mocone does not expand much anteriorly ; its external surface carries coarse granula-
tions. There i3 an obsolete apophysis, scarcely indicated by a bend in the outline.

Dimensions.

Height . . . . . . . . . . . . «  30mn,
Thuhnes . . . . . . . . . . . . . 1,

Occurrence.-~—Found in the uppermost Ranikot beds of Jhirak, (Vredenburg ¥

)
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Comparison with other species.—The short, hook-shaped, laterally compressed
rostrum clearly distinguishes'this species from its congeners of the Paris basin, It
somewhat resembles the claw of a hyena owing to the continuous curve of its dorsal
outline. The dorsal lamells is unfortunately demaged in the type-specimen.

Family; PHRAGMOPHORA Fischer.
(Genus: StyrACOTHEUTIS, Crick, 1905.

The genus Styracotheutis seems 1elated both to Bayanotheutis Munier-Chalmas
(1872), and Vasscurie Munier-Chalmas (1880). According to Mr. Crick by whom it
was lately established,' this genus differs from Bayanotheutis * firstly, by the more
conicnl form of the guaid, secondly, by the presence of the deeply incised groove
on each side of the ventral surface; and thirdly, by the more nearly dorsal position
of the broad shallow dorso-lateral grooves.” Compared with Vasseiria, it s much
larger than this genus, its two longitudinal grooves are deepest at the alveolar marg n,
and do not extend to the posterior extremity, whereas in Vasseuria the longitudinal
grooves extend from the apex and die out on the alveolar region. Vasseuria also does
not possess any dorso-lateral depressions.” Mr. Crick has also compared his new genus
with Belemnitella mucronata of the Upper Chalk:  Well preserved examples of Belem-
mitel'a mucronatg possess, on each side, a double dorso-lateral groove, in which
the groove adjacent to the dorsal area is much broader than the other, and anteriorly
approachesits fellow on the opposite side, imparting to the alveolar region of the
guard a subfriangular cross-section. The other groove on each side, ¢.e., the groove
nearer the middle of the lateral area, is much narrower, and irom it originate the
vascular impressions which pass on to the ventral surface of the guard, where they
form a very conspicuous character.” Mr. Crick goes on to say that in Styracotheutis,
* each dorso-lateral depression appears, tlfen to be comparable with the more dorso-
lateral component of each double dorso-lateral groove in the genus Belemnitella,
while the incised grooves bounding the ventral smface appear to be comparable
with the more nearly lateral component of each dorso-lateral groove in the same
genus.”” Finally itis concluded that Styracotheutis is * generically distinct, and
whilst being more nearly related to such eocene forms as RBayanotheutis and
especially to Vasseurwa, forms a connecting link between these genera and the
Cretaceous genus Belemnitella”

STYRACOTHEUTIS ORIENTALIS, Crick, Pl I, figs. 5-10.

Al

Desciiption.—The sizo is moderate, the shape elongate, belemnitoid, gradually
tapering towards the posterior extremity which terminates in a blunt point. The
section is clliptical, the average ratio between its two axes being five to six. The

1+ 5 0On o Dibranchiate Cephalopod, Styrarotheutis oy entul 5, n, gen, and n sp., from the Tocenc of Arabmn "
Proc. Malac. Sor. Lond., Vol. VI, pp. 274.278 (Figs.)

F2
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dorsal surface 1s coarsely shagreened, simulating a corroded appearance; it: is traversed
by very deep longitudinal grooves which do not reach up to the apex, and between
which are ntercalated finer and somewhat irregular giooves. The ventral surface
distinctly shows the siphuncle situated in a channel limited by a swelling of the adja-
cent substance on cither side. Traces of the transverse septa can be detected on
the mnternal su face.

Dimenstons.,
Horght of hgund fragment . . . . 40 mm.

Caateat divmeter 1,

Occurrence.—fn the uppermost Ranikot beds, vone of Nummubites planulatus
Jhirak (Viedenburg, *): north-east of Petiani (Fedden. “).  Fedden's specimens
are verv fragmentary and are not mentioned in the hsts of foswils published by him
and by Blanford in connectivn with the description of the geology of Western Sind.
Thev must have escaped notice. 01 their real nature was not undeistood. The
matenial studied by us was all eollected at Jhirak in 1000 by Mr, Viedenburg, Both
Mr. Viedenbmg and Dr. Noetling recognised the aflinities of this fossil with helem.
mtes.  [General Report of the Geologieal Survey of India for 1900-1901, page 3,
{1901). Generat Report for 1901-1902 page 36 (1002),)

Rewarks—The Indhan examples are somewhat mote compressed than the solitary
specimen fiom Arabia that constitutes the type of the genus, but this slight diffes-
ence does not scem sufficient to justify a specific distinetion.  The specimen deseribed
by Mr, Crick was obtiined by Colonel Jayakar from the eocene beds of Sharkiyab
in the ferritory of Oman in Awabin. It is abundant in Nind, but usually ina
fiagmentary conditicn, lairly complete specimens with unbroken apex and a perfect,
phragmocone being seldom met with. The occurrence of this fossil in Sind and in
Oman is of great interest as indicating the presence of contemporancous strata of
lower eocene age on both shores of the Arabian Sea.

Order : NAUTILOIDEA.
Family - NAUTILID.E,
(denus: NavriLus, Brevnius,

NAU1ILUS SUBILEURIAUSIANUS, ’Arch., Pl T, figs, 1.4,

1850 D' Archise, Hatorre des prgrye de la G llogie, Vol 111, p 30).
1853 D' Arclne and Hame, loe e ' p 395, I XAXY, figs 1, /a
Description.—Size very variable; shape depressed, not much inflated ; smface
plain, with faintly visible indications of the septa ; umbilicus small, shallow in young
<pecimens, very deep in sdults: siphuncle situated centrally; chumbers numerous ;
septa flexuous exeept near the umbilicus.

tIn tlus and 1n subssquont references, foc. ef stands for o' Archaac and Haime's « Descnption des # umau
fossiles du groupe nummulitique do 1'Inde **



GASTROPODA.

]

Dimensions of figured specimen.

Dinmeter . ’ . . ' . . . . B . 57 mm
T knees . . . . . . . ’ 25 ,

Occws rence.—This is & common fossil throughout the marine beds of the Upper
Ranikot, and has been collected from each of the four zones into which this series
has been divided by Mr. Vredenburg. Zone 1: noith of Leilan coal-pit, one speci-
men, 35 (Fedden). Zone 2: three miles east of the old coal-pit near Leilan, at two
ssuccessive horizons; one fragment from the lower bed (Fedden, {33), and two speci-
mens from a slightly higher level (Fedden, 42%). Zone 3: hilis east of Leilan old

-
Ime

<nnl-pit on the road to Unerpur, four specimens (Fedden, “22.): Jhirak, three specimens

{Vredenburg, *%). Zone 4: Jhitak, nine specimens (Vredenburg, ¥, -F7); left hank

i Tndus opposite Jhirak, three specimens (Viedenburg, ', M)

Comparison with other species.—D’Archiac  has compared this fossil with the
Uenomaninn species N, Flew iausienus, d’Orh. (Paléont. franc.. Vol. I. PL. XV). Our
speeimens seem more compressed than is indicated m the original figure of d’Archinc
and Haime’s monograph. N. Deluci. d’Arch., also from Sind, is still moie com-
pressed, with n subangular knecel, and much more flexuous repte. N. subfleuriaus-
1anus also resembles N. discufus, Desh., srom the Lutetian of the Paris neighbour-
haod, but it is more inflated in the centre, and its septa are less inflected.

Class: GASTROPODA.
Order : OPISTHOBRANCHTA.
Family: ACTLONID.E &Orhigny.
Genus: TorNATELLAA, Conrad, 18060,
TorsarcLL.LA VREDENBURGL 8D, nov., Pl 1, figs. 19-20.

Descrrption,~The shellis small, ovoid-conical. ventricose. The spire is short,
subconoidal, consisting of five slightly convex whorls whose height is less than half
their width: they are separuted by deep canallike sufures, and are ornamented by
six broad thrends between which there intervene deep spiral grooves of the same
width as ihe threads. With a powerful lens, a few weather-worn traces of very
close-set axial lamellw may be distinguished on the floor of these groaves, The
bodv-whorl is large: it includes four-ifths of the total height. It is regularly oval,
not excavated at its base bearing the prolongation of the spiral threads which
Pecome Dbifid towards the anterior extremity. The wmbilicgl slit is almost elosed.
"The mouth is narrow, very {all, oval, anteriorly sinnous (in the type.specimen, a
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beak-shaped prominence issimulated, but this is a deceptive appearance due to the
specimen being damaged) ; anteriorly it is much contracted, and posteriorly angular.
The outer lip when viewed in side clevation appears convex. The columella is
sinuous, with two large, projecting, widely-spaced transverse folds. The columellar
margin is detached anterio.ly.

Dimensions.
Hught . . . . . . . . . . 15 mm
Diameter . . . . . . . . B . . 83

Occui rence.~Tiower part of zone 2 of the Upper Ranikot, amongst the gypseous
shales, three miles east of the old coal-pit near Leilan (Fedden, 757,).

Comparison with other species.~~D’ Archine and Haime have not described any
Opistobranchiate mollusea in their monograph on the nummulitic formation of
India. They merely mention the Indian occurrence of a shell identified as Bulle
Fortisi, Brongn., from the Vicentino, which does not oceur in the Ranikot collection.
Compared with the TBuropean cocene species Tornatellea simulatu, Sol.. which is very
widespread in the Anglo-Parisian basin, 7. Vredenburgi is distinguished by its having
the base more attenuated, the spiral threads closer set, the aperture somewhat more
contracted anteriorly, the last whorl but one noticeably shorter. T. bella, Conrad,
from the Claibornian of Alabama, is more globose than the Indian species, and
its spiral grooves are narrower and shallower. Lastly, in I. parisiensts from the
Thavetian of the neighbourhood of Paris, the dimensions aro much smaller, the shape
mote rounded, and the sculpturing more delieate than that of 7% Vredenburgi, and
of a différent character.

Family : BULLID.L & Orbigmy.
Genus: BuLra, Klein, 1753,

BuLLi Arrciawts, sp. nov., Pl 1, figs, 14-16.

Description.—Size moderate, shape oval, globular, short and thick ; spire involved
in an apical funnel at the bottom of which can be seen a very feebly projecting eap-
shaped protoconch. Body-whotl posteriorly globose, attenuated anteriotly and at
the base; outer lip thin, almost vertical, extending slightly beyond the apical trunea-
tion to which it is attached obliquely, The surface is almost plain but for n few
striee of growth disposed without much 1egularity, curved inward at the base, fecbly
1etrocurrent into the apical funnel.

Dimensions,
Probablo height . . . . . . . . , . . « 23mm,
Diameter . . . . . . . .« L. . » . . 18 ,,

Occun ence.~Uppermost Ranikot, Jhirak (Vredenburg, 32 )
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Remarks.—We have little hesitation in referring this fossil to the genus Bulla

although we have failed fo develop the mouth and observe the columells : the apex

and the strie of growth are feirly characteristic of that genus, but the prosence of

a visible embryonic nucleus at the bottom of the apical funnel is very exceptional.

Neither in d’Archiac and Haime’s monograph, nor in the fauna of the Paris basin
are there any forms allied to this specics.

Fawily : ACERIDAE TPilsbry.
Genus: AcEra, Miiler, 1776.
ACERA STREPTA, sp. nov., PL T, figs, 16-18,

Descriptions,—Small, oveido-cylindrical, involute. The spire is short, clearly
visible, with heterostrophic, scarcely projecting nucleus; it consists of three convex-
depressed whorls, sepatated by a wide and deep canaliculated incision along the
sulure. Body-whorl very large, constituting altnest the whole shell, rounded at the
base, covered with fine spiral strintions rovelving between fairly wide, ribbon-like
bifid bands. Mouth very wide, anteriorly expanded; columella sinuous, limited
anteriorly by a thin anguiar margin which continues as a rim round the apcrture;
inner lip thin, closely fitting to the base, outer lip notched along the sutural channel.

Dimensions,

Height . . . . . . . . . . . . . 12 mm.
Dismeter . . . . . . . . . . . . . 7 »

Occurrence.—~Uppermost Ranikot, Jhirnk (Vredenburg, X1 ).

Comparison with other species.—This shell is muech narrower and rather more
ovoid than A. striatclla from the cocenc of the neighbourhood of Paris; it is also dis-
tinguished by its spiral ornamentation with bifid ribbons,

i

Order: PROSOBRANCIHIA.
Family ; PLEUROTOMIDL Rtolienka.
({enus : Surovra, . and A, Adams, 1853,

SurcuLa Vovseyi, d’Archiac and Haime, P1. T, figs, 25.28,

1850. Pleurofoma indct. A Archine, Histoue des progris de Iy Géologis, Vol. IIT, p. 291.
1833. Plewotoma Voyseyi, 4" Archine and Haimo, loe. ot , p. 303, Pl XXIX, fig 10

Descriptions.~The size is moderate, the shapo bhiconical. The spire is tall,
conical, carrying alits apex a smooth protoconch which consisly of one and a half
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convolutions. The number of whorls in the spire isseven} they are angular, depressed.
their height being equal to one-third of their width. The remarkably elegant orna-
mentation consists of two delicate granular threads occupying the anterior portion
of each whorl, folloned by a row of large tubercles whose breadth becomes propor-
tionately gieater on the later whorls; beyond these tubercles there is a deeply exca-
vated spiral surface, and lastly a series of small crenulations or ot small oblique folds
crowded together i the neighbouthood of the <uture. The surface also shows
smuous strie of growth. The body-whoi! is large, its vertical dimension being
about two.thirds of the total height; its posterior surface carries a ring of blade-like
tubercles, behind which is a concave stuated sprral surtace upon which one obsert es
the snccessive curved lines of gowth of the sinus, which give rise to opligue Jamelize
at their Junction with the suture. The rounded base caves n slightly towards the
neck, and 1s decorated with granular threads which deercase in size. the nearer they
are situated to the anterior extremity; they ate decussated by fine obligue lamellee
of growth. The aperture 15 large, postertorlv angular, ending anteriorly in a long
straight canal : the columella 15 sinuous, the outer lip convex, notched by a deep
sinus at its junction with the penultimate whorl. The innerlip forms a thin eallosity,
closely applicd upon the base.

Dimensions.
Probable lenpth . . . . . . . . . . . . 30 man
Diameter . . . ' . . . . . . . f . 10

Occuirence.—~Uppermost Ranikot, Jhitak (Vredenburg, §7 ).

Comparison with other specres—All the specimens of this remarkably beautiful
shell that we have examined are incomplete, as is also the case with the type figured
by d’Archiac and Haime: the lung and narrow canal is almost always broken fiom
its very origin, but there is reason to believe that it was not inflected. At any
rate, the reference of this fossil to the genus Swurcula is settled by the position of
the sinus in close proximity to the suture. 8. Foysey: belongs to the same group of
spinose species as S, denfale Lamk. from the Lutetian of the Pans region, but difters
from it owing to its coarser and much bolder sculpsure. D’Archisc and Haime
compared the Indian species with Pleurotomarie Thallamgnesi. Alex. Rouault, from
the nummulitic formation of the neighbourhood of Pau. S. Voyseys 1s distinguished
from it by its less clongated habit, the slower rate of increase of its spire, the
granuler threads onits base, the greater prominence and greater number of its
marginal tubercles, the stziated snd pleated swelling which accompames the suture.'
the very fine trellissed stiirtions which cover the sinus-fasciole instead of the rows
of granulations which occupy that same position in the species described by Rouault.
These differences seem ample for distinguishing the two species, especially {rom
two such distant areas and without any intermediate forms to hink them together in
the intervening regions, such as Egypt.
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SurouLa INDICA. 8p. nov., P I, figs. 31, 32.

Description.—The size is moderate, the shape biconical, depressed. The spire is
tall, conieal, consisting of seven convex whorls whose height is less than half their
width. and which are marked off from one another by deep sutures. The anterior
portion of each whorl adjacent to the suture constitutes an undulated swelling
covered with broad, obsolete axial ribs, which are somewhat irregular and are inter-
rupted at half the height of the whorl, where they are succeeded by a concave spiral
fasciole ; these ribs are crossed by three or four thick spiral threads, while finer and
closer-set threads occupy the concave fasciole,

Dimensions.

“

Probable length . . . . . . . . . 15 to 16 mm.

Dinmeter . . . . - . . . . 5,

Occurrence.—Uppermost Ranikot, Jhirak, (Fedden, $2?).

Comparison with other species.—In spite of the fragmentary nature of this fossil,
the canal being completely broken off from its origin, we think it worth describing
because its ornamentation and the position of the sinus with reference to the concave
fasciole, recall somewhat closely Surcula textiliosa, Desh.. and some of its varietics,
especially S. Ramondt, de Boury, from the Bartonian of Paris. Nevertheless, the
Tndian species must have been morc depressed in proportion to its height than
S. Ramondi, while the ribs on the antorior part of the whorls seem thicker, shorter
and less pronounced. S. fndica does not approach any of the varietics of 8. Voyseyi,
&'A. and IL, whose keel is serrated, and whose sinus-band is much more broadly
excavated ; nevertheless, both species belong Lo the same natural group, and are at
once distinguished from S. Predenburgi and S. hypermeces which helong to other sub-

generic sections.

Section : 4210TOM 4, Cossmann, 1889,
SURCULA (APIOTOMA) HYPERMECES, 8p. nov., PL IT, figs. 11-13.

Deser iption.—The size is moderate, the shape eclongate, fusiform. The spire is
1all, slim, conical. Its whorls are slightly convex, posteriorly keeled, and disposed
slop-wise ; their height is equal to two-thirds of their width. Their ornamentation
consists, anteriorly of three spiral threads, irregularly interspaced, with a much finer
thread in each of the intervening spaces ; next comes a well-marked projeoting keel,
beyond which is sitmated a narrow concave surince decorated with very fine spizal
threads, and lastly o bifid {fold covering the suture. The whole surface also carries
regular folds of growth whose combination with the spiral ornaments produces an
elegant lattice. The body-whorl is large, rounded at the periphery of the baso upon
which persist the spiral threads and all the lattice ornamentation of the spire; the

a
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raised plications of growth are sinuous on the concave portion of the neck. The
aperture is narrow. the outer lip oblique, notched by a deep sinus corresponding with
the sinus-band behind the keel. The columella is almost straight posteriorly, scarcely
inflected anteriorly relatively to the canal which must have been thin and very long.

Dimensions.
Probablo length . . . . . . . . . . 27 mm,
Dinmeter of the same specimen . . . . . . . T n
Maximum diameter . . . . . . « . . 10

Occuri ence.~Uppermost Ranikot Jhirak (Fedden, &, Vredenburg, £7 ).

Comparison with other spectes.—Owing 1o the more or less incomplete condition
of the specimens, the diagnosis can only be established by uniting the characters of a
number of fragmentary individuals. This study has established that the canal,
though always broken, must have been very long and slender at its extremity, so
that the fragments do not cnable us to determine the exact ratio between the dimen-
sions of the spire and of the body-whorl. The sinus of the outer lip is situated
behind the keel, and quite close to the suture, so that this species evidently belongs
to the genus Surcnla and not to Pleurotoma. Owing to the combined characters of its -
sinus and canel, we are of opinion that 8. hypermeces, notwithstanding the slender
shape of its relatively elongated spire, should be classed with the section .1piotoma,
rather than with Ancistrosyrinz whose sinus is somewhat further removed from the
suture ; the ornamentation also contributes to confirm this attribution, for it lacks
both the basal granulations and serrated crest of Ancistrosy invr,

Nev ertheless, S. hypermeces is at once distingnished from the other species of
Aviotoma, and particularly from the sub-generic type S. pirulata, Desh., from the lower
and middle cocene of the Anglo-Parisian region, by its greater length, the more
pronounced step-like disposition of its spire. its more conecave sinus-band, and the
coarser lattice of its ornamentation. The outline of the shell is slender and clongated
instead of piruliform.

Section : 4xcrsTrosyrINX Dall, 1881,

SurcuL (ANCISTROSYRINX) VREDENBURGH, sp. nov., Pl. I, figs. 20, 30,

Description.—The size is moderate, the shape narrow. biconical. The spire is
long, slightly conoidal,! terminated by an obtuse protoconch with a smooth terming)
cap. There are cight spire whorls which are 1ather depressed, their height being
equal to half ther width; they carry two keels, and are separated by decp suturesa.
At about onc quarter of the width measured from the posterior edge, each whor]

1 Throughout this Me morr, the terms ““conodal ** and ** cxtraconte *° are n=ed as dufined by
previous publication, [Cossmann, E'ssar+ de Paléoconchologie comparée, Tase 1, (185)5),L Ju 8,) f? ?o ““f"l:nm“n
angle of the spire becomes wider on approzching the apes, the spire 15 said to be * pupiform » op thOuhl'l'n
"When the angle becomes steeper on approaching the apex, the outline of the spire 13 said to be « oxtricome,”
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carries a sharp keel followed by a depressed band, then by a second keel as much
raised as the first one ; this second keel is separated from the following suture by a

narrow sloping band, The depressed band and the flat anterior one arc absolutely

bare of any ornament, the two keels constituting the only seulpture of the spire. The

body-wherl is large, its vertical dimension being two-thirds of the total height; in

lateral outline it is almost rectilinear; its base is concave, and cairies concentric

threads regularly distributed, and continued up to the neck which is straight and

long. The aperture is narrow, fusiform, terminnting anteriorly in a canal which is
long, narrow, and not inflected ; the outer lip is very oblique, notched between the two
keels, The columella is sinuous, the inner lip eallous, closely fitting on to the base.

Dimensions.

Length . . . - . . . . . . . 32 mm.
Diamoter . . . " . . . . . . . 10 ,,

Occurrence.—In the lowermost beds, zone 1, of the Upper Ranikot. Two miles
east of Kandaira, Vera plain east. (Fedden, 3.

Comparison with other species.—Notwithstanding the complete absence of revolv-
ing striations or threads on the anterior region of the whorls, this shell scems to
belong to the section Ancistrosyring owing to the step.like disposition of its spire, and
also on account of its sub-mammillated and scarcely conoidal embryo. In addition
to its smooth surlace, 5. Vredenburgi is distinguished Irom Ancisirosyrinz terebrale
Lamk., from the lower and middle eocene of the Anglo-Parisian region, fustly, by its
two keels enclosing tho sinus band, secondly, by the sirong concentric threads which
only commence with the concave portion of the base, lastly and principally, owing to
the complete absence of crenulations or serrations on the more anterior of the two
keels. If, on the other hand, one seeks points of comparison with S. pirulata Desh.,
type of the section Apiotoma, onc notices that the Indian shell has a longer spire
relatively to the length of the body-whorl, a smooth surface, and the sinus not so
close to the suture. It might almost be regarded as intermediate between the two
sections Apiofoma and Aneistrosyrinz, but we do not dispose of sufficient elements
to cstablish a new subdivision. The relatively low horizon at which it occurs in the
Ranikot series harmonises with its somewhat synthetic characters.

Genus: PreuroToMA, Lamarck, 1799.
PLCUROTOMA DICTYOPRORA, §p. nov., PL IV, figs. 29,30.

Description.—The size is moderate, the shape fusiform. The spire is turretied,
regularly conical, consisting of five or six convex whorls whose height is less
than half their width, separated by deep canaliculated sutures, ornamented with six
thick revolving threads, equal and equidistant; both the foremost and hindmost of

these threads are scparated from the neighbouring sutures’ by a narrow bond. On
! a8
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the middle thread, there are obsolete nodes, effaced by weathering, oniginating from
the intersection of small ribs or folds of growth, of very curved shape, scarcely
visible on the remainder of the spire. The body-whorl is large, oval, attenuated at
its base, somewhat angular posteriorly, with the same ornamentation as the previous
whorls, and also with sinuous and arched folds of growth giving the surface a latticed
appearance. The apelture is narrow, terminated by a canal which must have been
straight and long; the columella is scarcely concave ; the columellar margin is narrow,
closely fitting to the base, and limited by an incised line; the outer lip is convex in
the middle, with sinus distant from the suture, coinciding with the knobs of the
last volution.

Dimensions.
Probable height . . . . . . . . . . 7 mm
Diameter . . . . . . - . B . . 10 ,,

Ocourrence.—Uppermost Ranikot, Jhirak (Vredenburg, '%5).

Remarks.—The only Indian species of Pleurotomide described by d’Archiac and
Haime, Pleurotoma (Surcula) Voyseyi, is easily distinguished from P. dictyophora
owing to the concave fasciole that occurs on the spire whorls, and owing to the
swelling that accompanies the suture; its spire also is more elongated. In both
species, however, the canal is broken, introducing an clement of doubtin their
generic attribution. Nevertheless, in the case P. dicfyophora, the position of the
sinus coinciding with the series of nodosities far removed from the suture, renders
its reference to Pleurofoma (sensu striclo) extremely probable, especially as the canal,
judging by its thickness where it is broken off, must have been longer than that of a
Hemipleurotoma.

Section ; mrarrzruroresrs, Cossmann, 1889,
PrevroTOMA (HEMIPLEUROTOMA) LUCALLISTA, sp. nov., PL I, fig. 36.

Description.—Small conical, rather narrow ; spire pointed at the apex; whorls low,
their height being equal to helf their width, separated by linear and wavy sutures, almost
flat posteriorly, and with a revolving swelling on their anterior region. The elegant
ornamentation consists of a small beaded fold at the anterior margin next the suture,
followed by slightly oblique kmobs with which the thick bulge just mentioned is
conrsely serrated; lastly. on the posterior half of the whorls, there are small straight
ribs ; the latter are more numerous than the knobs and do not in any way coincide
with them : there is no definite ratio, such as two to one, as sometimes observed in
similar ornaments of other shells. In the interval between the ribs and knobs, there
are fine revolving striations. The columella must have been only slightly inflected
and the canal rather long.
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Dimensions.

Probable length . B . . . . B . . 18 mm.
Djamoter . . . . . . . . . . B £ 4,

Occurrence.—~Uppermost Ranikot, Jhirak (Vredenburg, EZ).

Remarks.—This small fragment which was found amongst some sorted specimens
of Sureula Voyseyi, is at once distinguished from that species by the position of its
sinus which is situnted on the median crenulations showing that the species evidently
belongs to the genus Pleuroloma, and probably to the section Hemipleurotoma, More-
over the ornamentation cannot be compared with that of S. Voyseyi though the
latter is very variable, for the small straight ribs cover the region that should be
occupied by the depressed sinus-band characteristic of Surcula,; the outline of the
shell is also much more slender. We have not hesitated therefore to describe it
in spite of the very incomplete condition of the solitary specimen.

Section: xorzruroTouma, Cossmann, 1889,
PrLeunotoyA (EOPLEUROTOMA ?) JIIRAKENSIS, 8p. nov., Pl I, figs. 14, 15.

Description.—Size moderate, shape narrow, biconical; spire eclongated, conieal,
<ongisting of seven whotls anteriorly convex, posteriorly concave, whose height is
equal to half their width, separated by deep sutures, ornamented with broad, oblique
ribs, which become bent, or rather displaced where they first, meet the depressed zone,
and whose terminations constitute wpon the suture a small revolving swelling whose
serrations do not coincide with the ribs of the previous whorl. This axial ornamenta-
tion is everywhere crossed by thin revolving thrends which are granular and rather
crowded. Body-whorl large, equal in vertical dimensionsto about half the total
height, deeply hollowed out at the base upon which the axial ribs cease, while the
1evolving threads become more prominent and further apart. Apeiture narrow, end-
ing anteriorly in a thin, prolonged canal, slightly inflacted towards the right; sinus
situated rather for {rom the suture, at the point of inflection of the ribs.

Dimensions.
Height . . . . . - . . B . . 160 mm.
Dinmeter . . . . . . . . . . . 83

+ QOcewrrence.—Uppermost Ranikot, Jhirak (Vredenburg, 7).

Comparison with other species.—This specicsis only ropresenied by more or Jess
fragmentary specimens, but in a state of preservation quite sufficient for determining
its characters; it belongs to a group represented in the Anglo-Parisian basin by two
Bartonian species, Pleurofoma lepta Edw., and P, contabwlata, Desh., which one of us
had at first classified in the section Oxyacrum (Cossmann, Cutalogue stlustré des
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coquilles fossiles de Péocine des environs de Paris, IV, (1889), pp. 275, 276), and subse-
quently in the genus Drillia, (loc. cit., App. II1 (1902), p. 87), which is scarcely
more suitable considering the great length of their canal. It will probably be impos-
sible to avoid establishing a special subdivision for these two Ruropean species and
for the two Indian species P. jhirakensis and P. amphibola (vide infra), but meanwhile,
they may be provisionally grouped with Eopleuroloma.

P. jhirakensis is at once distinguished from P. lepta and even from P. contabulata
by its thinner ribs, more directly connected with those that form the suprasutural
gerrations ; they do not bifurcate on the last whorl as in the case of P. lepta; more-
over, the depression which, in P. contabulata, intervenes between the 1ibs and serrations-
does not occur in the Indian species.

PrEUROTOMA (EOPLEUROTOMA ) AMPHIBOLA, 8p. nov., PL I, figs. 83-35.

Description.—Size moderate, shape narrow, biconical; spire elongated, conical,
consisting of seven depressed angular whorls whose height is less than half their
width, separated by deep sutures, ornamented anteriorly with axial ribs which are
broad, widely spaced, tubercular, slightly oblique, whose length is about three quarters
the height of each whorl, and which are abruptly interrupted at their posterior ex-
tremity by a revolving depressed band followed by a suprasutural fold; the whole
surface is traversed by reguler revolving threads, finer on the posterior depressed band
than on the anterior ribbed portion of the whorls. Body-whorl large, ventricose.
excavated at its base upon which the axial ribs disappear, while the spiral threads
persist up tn the neck of the canal. Aperture narrow, ending anteriorly in a
parrow canal slightly inflected towards the right ; columella sinuous, feebly callous.

Dimensions.

Probable length . . . . 17 mm
Diameter . . . B . . . . . . . 8

Occurience.—Lower beds of zone 2, three miles cast of the old coal-pit near Leilan
(Fedden, £,2°2 ), and zone 4, Jhirak (Vredenburg, 55

Comparison with other species —P. amphibola belongs to the same group as
P. Jhirakensis so that we may classify it provisionally also with P. lepta in the section
Kopleurotoma ; the sinus is situnted on the depressed region, immediately behind the
terminal swelling of the ribs. P. amphibole is specifically distinguished from
P. Jhirakensis and P. lepa by the complete interruption of the ribs on the posterior-
region of each whorl: there is not even & trace of any serrations answering to the ribs
on the swelling contiguous to the suture, as one observes in P. contabulate. The great
length of the canal which must have been rather slender completely removesall these

species from the genus Drillia characterised by its short and thick canal and by the
callous appearance of the columella,
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Genus: DriLLIA, Gray, 1838,

DRILLIA JHIRAKENSIS, sp, nov., Pl, II, figs. 8-10.

Deseription.—Small, slender ; spire clongated, slightly conoeidal eonsisting of eight
feebly convex whorls, whose height is equal to half their width, sepnrated by deep sutures,
-ornamented with thin axial ribs, either quile straight or very slightly inflected,
posteriorly interrupted by a groove followed by a crenulated cord overhanging the
suture ; the remainder of the surface exhibiting traces of thin spiral threads. Body-
whorl large, its vertical dimension equal to half the total height, excavated at its base
upon which the axial ribs disappear, while a few spiral threads remain visible,
Apertiure oval, columella excavated.

Dimensions.

Probable length . . . . . . . . . . IN'0mm,
Diameter . . . . . . . . - . B 33 .

Occurience.—Uppermost Ranikot, Jhirak (Vredenburg, £.7 ).

Comparison with other species.—Amongst the species of the Paris basin, we are
not acquainted with any exhibiting the same ornamentation as D. jhirakensis; it
somewhat recalls that of D. phlyctiformis, Cossm, and Pissarro, from the Cotentin, but
the shape is quite different. It scems related rather to certain neogene forms, from which
it, is distinguished nevertheless, by the regularity of ils axial ribs persisting up to the
suprazutmal swellin s

Together with the type, we have figured a variety in which the crenulated
swelling that overhangs the posterior suture is somewhat broader, extending to about
-one-quarter of the height of each whorl; in this variety, the axial ribs of the anterior
portion of each whorl end in a slight protuberauce against the groove which bounds
anicriorly the sutural swelling. Both in this variety and in the type, the canal
is broken ; yet these shells secem properly to belong to the genus Drilla.

DriLuiA ADELA, sp. nov., PL I, fig. 387,

Description.—Smal), short and thick, biconical; spire short, biconieal, spire whorls
short, depressed, their height searcely exceeding one-third of their width, separated by
deep sutures, ornamented with thin widely-spaced axinl ribs, interrupted by a gap at
one-guatter of their length from their posterior extremity ; irom this gap up to the
anierior suture, there is no trace of any spiral ornamentation. Body-whorl very large,
its vertical dimension equal to two-thirds of the iotal height, excavated at its base
where the axial 1ibs cense. Aperture nariow, lerminated anteriorly by a canal which
was probably short; columella sinuous, slightly eallous.

Dimensions.

Probablolength . . e . . . . . . «  10mm,
Dinmeter o - - . . . . . . . B 4 ,



16 MOLLUSCA OF THE RANIKOT SERIES.

Occurience.—Lower beds of zone 2. Three miles east of the old coal-pit near
Leilan (Fedden, 5.320).

Comparison with other species.—This speciesis very closely related to Drillia
ghirakensis, and as the type is not in a perfect state of preservation, we should have
hesitated to scparate it, were it not for its more obtuse shape, and its wider-spaced
ribs interrupted posteriorly by & much more obsolete depression ; the absence of spiral
striations may result merely from the weathering of the surface. The canal is broken
just as in the case of the previous species ; yet the portion preserved indicates that it
must have been short as in the genus Drillia ; moreover, the ornamentation being of
the same type as that of other species of this genus, we think it safe enough to include
it amongst them.

Family: CONIDE Adams,

Genus : GENOTIA, H. and A., Adams, 1853.

GEXOTIA MURIOCIFORMIS, sp. nov., PLTI, fig. 1.

Descyiption.—Large, biconical; spire long, regularly conical in outline: seven
spire whorls, angular, depressed, their height being equal to one-third of their width,
imbricated and separated by deep sutures. Towards the anterior third and upon the
angular portion, the ornamentation consists of a ring of prominent tuhgrcles which are
widely-spaced and do nob correspond from one whorl to the next ome, They are
followed by a thick median cord behind whick {here is a broad excavated band,
bounded by & small sutural swelling. Body-whorl large. its vertical dimension being
equal to two-thirds of the total height; it is ventricose, slightly exeavated at its base
which is ornamented with a serics of thick concentric threads, persisting up to the
anterior portion where a keeled swelling is rolled round the neck. Aperture narrow,
anteriorly terminated by a long narrow canal, slightly inflected towards the right;
columella smooth, feebly sinuous posteriorly, inflected together with the canal at its
anterior extremity ; the strire of growth indicate that the outer lip must have been
notched in front of the suture, on the posterior depressed band of the body-whorl. by
a broad ‘¢ pleurotomic " sinuosity.

Dimensions.
Height . . . . . . . B . . - 60 mm.
Dimeter . . B . . . . . . . . 30 .,

Occurrence—Uppermost Ranikot, Jhirak (Vredenburg, %.2).

Remarks.—The classification " of this beautiful shell is particularly puzzling:
externally it resembles a Murez, or certnin kinds of Melongena ; but it is covered with
strie of growth whose sinuosity indicates that it is certainly a member of the families
Pleurotomide or Conide; morcover, the inflexion of the canal _nnd of the columel
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the existence of a swelling on the neck, indicate a real anulogy with Genotia whose
ornamentation somewhat recalls that of the Indian shell. Neverthelese, we are not
acquainted with any European shell with which it can be compared. In their memoir
on the nummulitic of Tndin, d’Archiac and Haime have figured only one species of
Dleurotomidm which does not at all belong to the same group.

Genus : CryrTocoNUs, von Xoenen, 1880.
¥
CRYPTOCONUR SURCULZFORMIS, 5p. nov., Pi. IT, fige. 6, 7.

Description.~Fairly large, 1other slender, biconical; spire clongated, somewhat
conoidal, consisting ol cight or nine low whorls, their height being equal to about half
their width., with flat or slightly convex surface, overlapping for some distance,
bearing posteriorly a narrow unon-depressed band, separated from one another by
deep sutures, and with a tendency to a step-like disposition in full-grown indivi-
duvals. §urface ornamented with numecrous very close-set striee of growth, distributed
without much regularity, and traversed anteriorly by an extremely curvilinear
sinuosity. Body-whorl large, its vertical dimension bemg more than half the total
height, with o xounded base upon which the lines of growth continue up to the neelk
of the canal; they exhibit a double sinuosity posteriorly excavated. Aperthre
narzrow, oval, posieriorly angular, terminated anteriorly by a canal, which, judging
by the inflection of fhe strie of growth upon the neck, must have been narrow
and short; columella smooth, slightly callous, excavated; outer lip with a very broad
crescentic notch in front of the suture which it joins at right augle, very prominent
in its anterior portion where it forms another semi-eircle before joi;ing the extremity

of the columella.

) Dimensions.
Probable length . . . B . . . 60 mm
Dmmeter (Ve nieon of two nicaeuremonts (nkon Irom an mdn xdnnl dlstor(e«l by 18

preasute)

Ocourrence.~In the lowermost beds of the Upper Ranikot two miles east of
Kandaira, Vera plain cast (Fedden £3?), and underscarp of Jakhman (Noetling, 2.7

Comparison with other species.—By its general outline and its almost smooth spire
diversified only by a few obsolete thrends, this species somewhat resembles a Surcula ;
tbut if one considers the vast development of the sinus, its anteriorly prominent
outline, and especially (judging from the indications furnished by the striations of
growth upon the neck), its sinuous juncfion indicating a relatively shorl canal, it
becornes evident that this shell is a Cryploconus, distinet, however, from other almost
smooth species, or from those with only suprasutural Jines such as C. miscus, Sol.,, or
O, clavicularis, Lamk., from the middle and upper eocene of the Anglo-Parisian 1egion.

D'Archine and Xaime hnve not described any fossil of this group.
s
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CRYPTOCONUS PERLIRATUS, sp. nov., Pl I, fig. 24, and Pl VII, figs. 4%, 48,

Descn'plion.—Sm-xll narrow, biconical; spire rather tall, conical or slightly
conoidal ; spire whorls depressed, their height being o little more than one-third of
their width; they are convex and <eparated by deep sutures “with a tendency to a
step-like disposition, ornamented with about ten broad, raised, ribbon.like bands,
gradually wider-spaced towards the posterior suture. Body-\v])orl large, its vertical
dimension equalling about three-fifths of the total height of the shell; the flat
revolving bands persist up to the anterior extremity, and are crossed by very sinuous
lines of growth; base excavated al the neck; outer lip thin. decply notched in front
of the suture, and forming a brondly convex eurve in front of the sinus.

Dimensions.
Height . . . . . . B B . . . . . 20 1nm,
Diameter . . . . . . . . . . . . 8 .

Occurrence.—In the uppermost Ranikot beds,  Jhirak (l‘eddon &5% Vredenburg,
R
) Compartson with other «pecres.—The generic determination of this clegant shell gives
rise to no hesitation: it has quite the general appearance of the species of the Paris
basin, but is essentinlly distinguished by its regular and persistent ornamentation.
Amongst the species of Cryptoconus hitherto described, there are very few in swhick
the whorls do not cxhibit anteriorly a smaoth zone, in front of the suleated posterior
region. In C. perlivalus, this smooth zone i= not developed, at least not up ta the size
of the figured type: at any rate. the only Parisinn fossil whose ornamentation is
comparable with that of C. perliratus. is the Intetian species (. biviriatus, Desh,, whose
spiral sulei punctuated and cancellated by the lines of growth do not bear a very elose
resemblance with the regular ribbons of the Indian species; morcover, the strie of
the last whorl in the lutetian species, are of alternating dimensions—hence the name
—vwhile there is nothing of the sort in C. perliratus ; lastly the height of the aperture
relatively to the spire is much less than in C. bistriatus,

Amongst completely strinted species, one might mention the lutetian Kpeeiey
C. filosus, Lamk., and C. calophorus, Desh., which carry pronounced, wide- -apaced,
spiral grooves, separated by intervals broader than themselves, and therefore very
different from the flat or merely incised grooves of C. perliratus; moreover, iheir
general outline is mueh more inflated. and their body.whorl Intger. The same remmk
applies to an oligocenc species described by Mayer-Eymar as Plenrotoma Duboisi,

Genus : Coxus, Linnwus, 1758,

y avay

Coxvs mruvis, J, de C. Sowerby ?, Pl I, figs, 21, 22

1810 J, de © Sowerdy, Trane Grol Soc, V, P1 XXVI, fip, 23
18%1%. D'Archie and Hamme, lor ent, p 336, PL. XXXIV, fig, 0,

Description.—Size moderate, shape conieal, rather depressed; spire short, searcely
projecting; protoconch small and button-shaped; four whorls, the last of which
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embraces the whole shell whose outline is slightly convex posteriorly, slightly excavated
anteriorly.

Dimensions.

Tongth . . . o . . . . « . . . . 26 mm.,
Dianoter

Occurrence.~Uppermost Ranikot, Jhirak (Vredenburg, .7

18% /°

Remarks.—The geological horizon of the specimen referred by d’Archiac and
Haime to J. de C. Sowerby’s species is doubtful. Sowerby’s type is from the Gaj
beds of Kachh which are not older than uppermost Aquitanian, and whioh, therefore,
differ vastly in age from the Ranikot of Sind. Nevertheless, the Ranikot shell corre-
sponds nlmost exactly in shapo and size with the one figured by d’Archiac and Haime,
Qur specimen is, however, a mere cast without any trace of external ornaments such
as would justify an exnct identifiention. We deem it snfest (herefore not to attempt
any closer determination, especinlly as d'Aichiac and Haime themselves tightly
noticed that their specimen might casily be united with th» one doubtfully referred
by them to Conus malitaris J. de C, Sow. (another Gaj species), though it appears
rather more depressed.

Conus suBBREVS, d’Archinc and Haime?, P1. L fig, 23.

1853. ! D" Archino and Hoime, loc. eil., p. 336, PL. XXXIV, fie. 8

D’Archine aind Haime's description reduces itself to the following sentence:
“Vory much wenathered cast strongly recalling o very shoil undescribed species from
the ‘faluns * of Touraine, where it js very common.” It is of course impossible to
identify our fossil from such a short diagnosis; it resembles, however, the figure
published in the “ Description, ” showing a spire slightly taller than that of C. brevis.
The total height musc have been about 36 mm. for a diameter of 15 to 17 mm,
The spire whorls were probably angular, so far as can be judged Irom the incomplete
cast which we have figured.

Occw rence.—Uppermost Ranikot, Jhirak (Vredenburg, 33).

Remarks.—As in the ease of the previous forms, the exact horizon of d’Archiae
and Haime's specimen is not known. According to Fedden (Mem. G. 8.. XVII, p.
210), C. subbrevis is nlso a Gaj species.  The authors of the ** Description " state that
it occurs in a whitish nodula: limestone full of quartz grains, & rock quite unlike any
of those from the Ranikot, while n matlerial of this description is one of the common-

o3t rocks of the Gaj. .
n
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Famuly . OLIVIN.L, @'Ocbigny.
Genus : AxciLna, Lamaek, 1709,
Section : .4Locasrre 1, Cossmann, 1899,
AxoILLy (ALOCOSPIRA)Y INOPINAT A, 8. nov,, Pl T1, figs, 16, 17.

Deseription,—Size moderate, shape oval, somewhat <hort and thick : spire short,
conoidal, consisting of four flat whorls, whose height cquals half their width, and
which arc bounded by a channelled depiession in the glaze that covers the sutures;
the whorls are anteiiorly ornamented with three or four obwolete hpll‘.tl threads,
becoming gradually fainter as they approach the posterim region which is smooth,
Body-whorl very lurge, occupying three-quarters of the total height, with oval base,
carrying antetionly o broad rim posteriorly hmited by four thieads whose rehief
decrenses as they approach the swelling of the neck which is hounded by an oblique
fasciole, .\perture narrow, columella evcavated canying anteriotly five equal
oblique folde ; columellar margin callou~, very distinet, covering the prolongation of
the threads that border the anterior rim.

Dinensions,

Height . . . . . . . . 23 1.
Mean divneter me wurcd from ana adent slly mmpnm-d mdnnlunl

Oceur rence.—Uppermost Ramkot beds, Jhiral: (Fedden, W 2

Compnrison with other spreies.—The discovery of an Indian species of Mlocospna
comes rather as a surprise, for it belongs to a subdivision wnknown, so far, out of
Australasia ; its characters agree strictly  with those of the sub-genus, particulatly in
the threads that ornament the anterior portion of the spire whorls, above the enamelled
groove that represents the suture. Nevertheless, 1t is distinguished from the sub-
generic type . papillata, Tate, from the Miocene of Australia by its more oval
shape. and its shorter, more conoidal spire. . sublavis, T. Woods, from the Bal-
combian of Victoria, is much narrower, while A, Junghuni, Martin, from the neogene
of Java, is much large:, and differently ornamented.

Genus ; OLIvELLA, Swainson, 1835,
Ourveuna Houraxor, sp. nov,, Pl 17, figs. 21, 22; PI, VII, fig. 49,

Description.—~Size moderate, shape slender, spire short, extraconical! consist.
ing of four flat tall whorls whose height is equal to half their diameter, and which are
separated by deeply channelled sutures. Body-whorl very large, including nearly
three-quarters of the total helght oval at its base. bearing anteriorly a narrow

T 1 Rac foolnote, pae 10
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non-enamelled zone bordered by an incised line in front of which is a large flat revolving
swelling ; a few threads revolve round the neck. The aperture is narrow, angular,
posteriorly notclied, anterioily terminated by a short, broad, notched canal ; colu-
mella excavated in the middle, bearing anteriorly two thick oblique folds, hehind
which is o broad band enclosed between two incised lines, and, posteriorly, two plaits
revolving successively ; columellar mazgin indistinct,

Dimensions.

Heght . . . . . . . . . . . . . °30;mm
\ Dmmeter . . . . . . . . . . . 85 ,,

Occurrence.~Uppermost Ranikol beds. Jhirak (Fedden, 2%9),

Comparison with other specics.—The species from the Gaj beds of Kachh, Oliva
pupa, J. de C, Sow., figured by d’Archiac and Haime as occurring also 1 Sind, is
much narrower and less ovally ventricose than Olivella Ilollandi ; besides, if the
figuro is corvect, the folds are disposed quite differently, and it does not even belong
to the same sub-genus, Fedden has apparently coniounded the Ranikot shell with
Oliva pupa, Sor he mentions Sowerby’s species both in the Ranikot and Gaj. (Mem.

@ 8.1., XV1L,p.210). Amongst thespecies of the Paris basin that seem related to the
Jhirnk fossil, there is first the lutetian species, Olivella nitidula, Desh., which is
nurrower, and has its suture bordered by a raised fold. 0. micans, Desh., which
oceurs at all horizons of the cocene, shows somewhat similar columellar folds, but is
moze veniricose, and has o less extraconical spire; O, Leumonti Lamk., another
species with a similarlv extensive vertieal range, has a shorter spire, its sutures are
bordered by a swelling, and its dorsal fasciole is less prominent.

OnmiveLis VREDENBURGL, sp. nov., P, IT1, figs. 8, 9.

Deseription,—Small, short, depressed ; spire short, subeonoidal; four flat spire
whorls, whose height is equal to half their width ; they overlap one another, and are
separated by deeply channelled sutures. Body-whorl very large, including five-sixths
of the total height, with a rounded base bearing anteriorly a rather narrow rim and
an oblique swelling upon which there are two or three thick revolving columellar
Jolds.

Dimensions.
Height . . . . . . . . . . . . . 170 mm.
Ihamefor . . . . . . . . . . . . . 73 .

Qccur rence.—~Uppermost Ranikot ; Thirak (Vredenburg, 17).

Comparison with other species.— Although this shell s not in a perfect state of
preservation, and although the aperture is half-embedded in the mafrix, its charac.
ters can be made out with sufficient clearness to distinguish it from 0. Hollandi 2 its
spire is much shorter, conoidal instead of extraconienl ; the whorls are narrower and



22 MOLIUSCA OF THE RANIKOT SERIES,

more overlapping; the columellar folds, so far as can be made out, arc differently
arranged. Amongst the ecocene specics of Europe, there is only O. Ripaudi, Vasseur
from Bois-Gouet, that resembles it, but it is more depressed, more oval, and with a
shorter spire,

Family : HARPIDZ Troschel.
Genus : Harra (Rhumphins, 1705), Lamarck, 1799,
Harra MorgAxt, sp. nov., PLTI, fig. 25 ; Pl III, fig. 24.

Deseription.—Size moderate, shape depressed ; spire conical, terminated by a
smooth papillate protoconch of one whorl and a half; seven spire whorls, convex,
depressed. separated by deep sutures, ornamented with thin, lamellar, distant ribs,
slightly spinose posteriorly, regularly coinciding in successive whorls, decussated on
the earlier whotls only, by a few spiral threads which are so thin as to be scarcely
visible. Body-whorl vers large, constituting almost the entire shell, excavated at its
base. The axial lamellw persist upon the body-whorl up to its anterior region, while
two or three axial threads, very thin, and of very slight relicf, are intercalated
amongst them, without spiral striations, It is only townrds the base, in the excava-

ted portion neighbouring the neck, that one distinguishes some very fine spiral
threads.

Dimensions,

Height . . . . . . . . . . . . . 33 mm.
Diameter . . . . . . . N . . . . . 2 ,,

Occtrrence.—Upper beds of zone 3. North of Leilan coal-pit, (Fedden, %2,

Comparison with other species.—The Eocene of Europe contains but few species of
this somewhat rare genus ; the present one is especially closely related to H.
mutica, Lamk,, from the Lutetian of the neighbourhood of Paris ; but its lamellar
tibs are straight instead of sinuous, and its spiral omamentation s resiricted
to the base of the last whorl. H. Jacksonensis, Gilb. Harris. from the Upper
Eocene of the Mssissippi, has a much taller spire, wider-spaced lamelle, and
revolving threads of the same thickness as the axial ones. The Austrahan species

from Victoria have closer-set or more overlapping lamelle, and a strong revolving
ornamentation.

Family : VOLUTIDZ Gray.
Genus: VoLuTosrrxa, Newton, ! 1906,

The generic name TVolutospina replaces Volutilithes, Swainson, the generio type
of which is V. smurieina, Lamk.

Y Note on Swainson's Gonns Volutilithes (Proc. Mal Stc of London, Vol V11, Pt 2, p. 100, D), XTI,
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Voruroseiva Syrosr, d’Archiac and Haime, PI. IT, figs. 32, 33.
1863 Volufa Sykesi, d'A and IL,, loc cit., p. 324, PL. XXXIT, fig 3

Description.—~Size moderate ; shape oval. buecinoid ; spire moderately eclongated,
regularly conical, consisting of six whorls separated by deep sutures, ornamented with
broad oblique ribs cut up into prominent regular cienulations by three broad spiral
grooves. Body-whorl large, oval, occupying thiee-quarters of the total height ; with
oval base slightly excavated behind the neck. Spiral grooves divide the axial ribs
into imbricated cienulations all over the body-whorl. Aperture rather tall ; columella
feebly sinuous, bearing anteviorly a thick oblique fold, succeeded posteriorly by several
small folds, much less pronounced and still more oblique.

Dimensions.
Probable height . . . . . . . . . . 32 mm.
Dinmeter . . . . . . . . . . . I8

Ocouri ence.—Thronghout the Upper Ranikot. Zone 1: two miles east of Kan-
daira, Vera plain cast (Fedden, %%); north of Leilan cosl-pit (Fedden, %&Y);
broken ground among the hills under Jakhmari peak, hills west of Amri (Fedden,
4 20; Noetling, %.5). Zone 2; three miles east of the old coal-pit near Leilan, amongst
gypseous shales (Fedden, 327). Zoned4: Jhirak (Fedden, ° £%; Vredenburg, & 7); left
bank of Indus opposite Jhirak (Vredenburg, %,3. Very common.

Comparison with other specics.—The specimen figured by d’Archiac and Haime,
and regarded by them as full-grown, though it is only half the size of the one above
described, has a more slender ontline than the speeimens which we have roferred to
the same specics; butb the details of its ornamentation agree exactly with the above
diagnosis, and, as d’Archine and Haime were acquainted with only a solitary indivi-
dual theaperture of which, moreover, is not preserved, there seems no doubt that our
specimens belong to V. Sykesi, Moreover, these specimens arc not all alike: some
have o shorter spire, giving the shell o more ventricose appearance; others, not quite
go freshly preserved, exhibit & surface which seems granular rather than rasp-like;
the channelled sutural band varies in width ; the axial ribs of the body-whorl are
more or less crowded, ete. All these specimens have one common character, the
almost uniform degrec of prominence of the crenuletions ; this distinguishes them ecssen-
tially from the Gaj species from Kuchh, V. dentata, J. de . Sow. (Frans Geol. Soc.
2, Vol. V, Pl XXVI, fig. 26, 1840), und its Sind variety (d'A, and H., loo. cit., P1.
XXXII, fig, 2, 1868; ¢ Nari fossil according to Fedden) which have a crown of
tubercles in front of the sloping hand that nccompanies the suture, especiclly promi-
nent on the last whorl, the other crenulations of which are much more obsolele. T.
Sykesi may also be compared with the European species V. elevata, Sow. (lower and
middle cocene), or even V. crenulifera, Bayan (middle cocene); the ficst species is less
regularly crenulated than the Indian one, ilie second onc more so, with less imbricated

ribs.
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VoruTtospixa NOLTLINGT, 8p. nov,, Pl, IT, fige, 23, 24,

Description.-—Liarge. depressed ; spire short, conical ; spire whotls angular, disposed
step-wise, ornamented with thin straight axial ribs decussated by grooves that divide
them into crenulations; the sulure is bordered anteriorly by an isolated erenulated
ring, while another series of spiny crenulations teiminates the ribs on the angular part of
the whorls. Body-whoil large, globose, with thick. slightly spinose ribs, widely spaced
and separated by very broad, smooth intervals, Posteriorly the<e ribs end in a short
spine sueceeded by o broad declivous band without any other ornamentation than the
sutural seties of crenulations. Base rounded. with close-set concentric undulating
threads. Aperture 1ather narrow, pyziform ; columella sinuous, with a thick anterior
oblique fold, beyond which ate other finer ones, still more obligne.

Dimensions,
Pigbable height . . . . . . . o Gl mm
Diani ter N . . - . . . . . . « <30,

Occurrence.~Uppermost Ranikot,  Jhirak, (Vredenbmig, ).

Comparison with other specics.—~This interesting shell does nni resemble any of
the other Ranikot species. Its widely <paced ribs with smooth intervals on the last
whorl, at once distinguish it from the previously mentioned group of V. devata.  Voluta
sihuriensis deccribed by d’Archine and Haime from casts obtained in the Punjab, has
a much shorter spire without the step-hike disposition of the whorls. and its ribs ate
much more numecrous on the body«whorl,

In the Anglo-Parisian basin, V. drpauperata, Sow., from the Bartonian, is the only
form that can be compared with the Indian one. on account of its angular spire
whorls, and its widely spaced ribs on the body-whorl : but the European shell usually
has spiral grooves, and its ribs are not so prominent or sinuous,

VOLUTOSPINA INTERCRENA1A, 5. nov., PU, 11, figs. 18-20; PL 111, figs, 1.3.

11853 Tolwteof cytlare, &'\ and Ho foc. aif , p 325 P XXXIL 6igs 4, 5 {non Lamb ).

Description.~—Sizo moderate, shape oval, slightly ventricose ; spite shott, terraced,
regularly conical ; five spire whorls reparated by deep channelled sutures, ornamented
with oblique, rather prominent thick 11bs, ezossed by two grooves that divide them
into rounded, unequal crenulations: the series surrounding the sutwe is the most
prominent, the other is duplicated by 2 medinn finer groove. Body-whon large, oceu-
pring a little less thon five-sevenths of the total height, oval, somewhat ventricose,
declivous at its base which is ornamented with thick axial ribs decussated by strire
which become more and more crowded as they approach the auterier portion of the
base and the neck; the intervals between the 1ibs are very elegantly crenunlated owing
to the intersection of these striee with slightly projecting small costw, numbering two
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or three in cach interval. Aperture somewhat narrow, anteriorly terminated by a
short canal, feebly notched, as indicated by the shape of the striations of growth on
the neck ; columella sinuous, with two oblique folds anteriorly, followed posteriorly by
several less prominent plaits.

Dimensions.

Height . . . . . . . 33 mm,
Diameter B . . . . . . . . . . « 15 .,

Occurrence.—~Uppermost Ranikot beds, Jhirak (Fedden .2, Vredenburg X7).
PL II, figs. 18-20, represents the typical form, Pl II, figs, 1-3, a variety.

Comparison with other species.—This common species is rather variable, especially
in its shape. Some of the individuals are relatively much shorter than the above-
described specimen : in the thick individual which we have figured to illustrate this
variation of shape, the intercalary crenulstions that characterise the type, have been
obliteiated by weathering. V. intercrenate cannot be mistaken for V. Sykest whose or-
namentation is very different : instead of the regular crenulations of the latter species,
V. intererenata hears thick ribs which are not crenunlated by the grooves crossing them ;
it is only in the intervals between these ribs thai the crenulations exist, and they can
only he discerned on very freshly preserved specimens. It is also these intercalary
crenulations that distinguish it from V. bicorona, Lamk, (lutetien of the Paris region),
which it otherwise resembles owing to its two circles of suprasutural crenulations,
especially that developed round the posterior margin of the body-whorl.

Genus : AurniciNa, Rovercto, 1899,

Avricina Hamxer, d’Archise, Pl II, figs. 27-30; Pl VIII, figs. 2 a, b.

1860. Voluta Haimei, d'Archine, Historre den progris de la Gfologre, Vol, 111, p, 298.
1853  D'Atchino nnd Maime, loe. eit, p 325, Tl, XXXI, figs. 26, £7.

Description.—Large, conical ; spire very short, feebly prominent, its outline vary-
ing according to the age of the individuals; it commences with a very large nucleus
constituting a thick flattened knob ; the five spire whorls are separated by shallow,
finely-incised sutures, and are ornamented with thin concentric threads, somewhat
irregularly distributed, and by a circle of obsolete, flexuous tuberoles, immediately
adjacent to the suture. Body-whorl very large, forming almost the entire shell, orna-
mented with a ring of big spinose tubercles, separating the posterior flattened region
from the basc; the latter is regularly conical, and scems bare of ornament, Aperture
nerrow, with parallel margins; columella rectilincar, bearing at least five folds, of
which the two anterior ones are rather oblique, the three {ollowing ones quite trans-
verse.

1
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Dimensions.

Heght . . . . . . . . . . . . . « 456 mm.
Diametor . . . . . . . . . . . . . B0 ,,

Occurrence.—Throughont the Upper Ranikot. Zone 1: underscarp of Jakhmari
pesk (Noetling, &1); two miles east of Kandaira (Fedden, ¢-332). Zone 2: lower fos-
siliferous band three miles east of the old coal-pit near Leilan (Fedden, %=%). Zone 3:

15wk
enst of Leilan coal-pit (Fedden, $2%); north of Leilan coal-pit (Fedden, 2%, Zonc4:
Jhirak (Fedden, %22; Vredenburg, %7); left bank of Indus opposite Jhirak (Vreden-
burg, 7).

Comparison with other species.—The specimens which we refer to d’Archinc’s
species are unfortunately incomplete; the spire is perfect in most of them, but the
anterior portion of the body-whorl is invariably missing; moreover, the aperture is
almost always buried in a very hard matrix from which it cannot be developed.
Consequently our diagnosis differs slightly from that published by d’Archiac, and our
figures represent much more adult specimens. According to d’Archiac and Haime’s
description and the figures illustrating it. the whole surface is covered with fine
flexuous striations, though, in all our specimens, the infervals between the ribs are
smooth on the body-whorl. The columella and parietal region carry eight folds,
according to d’Archiac, so that three of them would be concealed in our specimens
which is quite conceivable, considering their mode of preservation. Nevertheless, the
specimens seem referable to that species. It had already been recognised by Fedden
as a characteristic Ranikot species. (3Mem. @. S. 1., XVII, p. 209.)

The external shape of V. Haime: closely resembles that of Volutospina strombi-
formis, Desh., and V. athleta Sol, irom the Bartonian of the Paris basin; but
evidently these shells do not belong to the same genus as the Indian species, not
only on account of the transverse and much more prominent columellar folds of
the latter, but especially on account of the large embryonic lmob terminating its
spire. These characters correspond with those of Volufa vesperlilio Lin., type of
the genus Vespartdio Klein (non Lin. 1735). The latter name was replaced in 1899
by Aulicima Rovereto.! Several species of the same genus occur in the Focene of
Australia. Amongst them, 4. Weldi, Tate (eocene), differs owing to its much
more prominent spire, and its ribs persisting on the body-whorl anterioily to the
spines. 4. Jolnstont, Cossm. (V. strombiformis, Johnston, mon Desh.), also eocene,
has quite the same shape, but the columellar folds are fewer.
forms are ribbed and do not resemble 4. Haime:,

The rempining

AvvicrNa pusiona, sp. nov., PL 11, fig, 34, PL III, figs, 4, 5.

Deseription.—Small, depressed, and exactly conical; spire searcely Projecting,
bearing av its summit a big, flattened, obtuse embryonic knob; on the posterior

Prime ricerche sinon. sus Gen dey Gast , Genon, At Soc. lig Sc. nat, Vol. X, 1800, raiede
Pal éoconchologre comparde, Vol IV.p 232 (1001). 7 » 1800 Cossmann, Bstarade
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surface of the body-whorl which is very large. with rectilinear sides, and constitutes
practically the whole shell, there are thin axial ribs, somewhat irregularly distributed,
and rather undulating; they do not reach the excavated portion of the neck; they
are crossed by spiral grooves, which divide them into small granulations or crenula-
tions, whoso size gradually decreases anteriorly. The posterior angular portion
of the body-whorl is encircled by tubular tubercles, followed by an excavated
region, and lastly. a kind of cireular swelling circumscribing the suture of the apical
knob. Aperture narrow, with parallel margins, ending anteriorly in a short, broad,
truncated canal, somewhat reflected outwards; outer lip thin, almost rectilinear,
notched next to the cirele of tubercles; columella rectilinear, bearing a serics of
seven to nine narrow folds, scarcely oblique, almost transverse. especially the posterior
oncs, rather regularly distributed. the middle ones more prominent.

Dimensions.
Hoght . . . . . . . . . . . . 15 inm.
Diametce . . . . . . . . . . 0,

Oceurrence,.—Uppernost Ranikot, Jhirak (Vredenburg, %,7),

Compuarizon with ather species.~This species cannot be mistaken for 4. Haime
which grows to a large size, while the small specimens of A. pusinla which we
have studied, seem full-grown; the ornamentation of the body-whorl. and the number
and diaposition of the columellar folds, are moreover sufficient for distinguishing
A. pusiola without the slightest hesitation. In the diagnosis, we have been unable
to indicnte the number of whoils in the almost flat spire; on the best specimen,
the surfnce of this particular portion of the shell has been weathered away. rather
giving the impression that the embryonic knob is in immedinte contact with the
sutme of the body.whotl, which would represent a most abnormal development,
considering the emall size-of the full-grown shell; the other specimen figured on
account of its well-preserved aperture, is so much weatheied upon the dowsal aspect
and epire, that it nlro fails to indicate the number of whorls. There must have
heen some fwo or three nariow whorls intervening between the apical knob and
bodywhorl,

GGenus: Vornuvrocoxus, Crosse, 1871,
VOLUTOCONTS FUNICULITER, 8p. nov,, PL I1L, figs. 10-12.

Deseription~Size rather shove medium; shape slender, pyriform, spite
consisting of nothing Dut a broad flattened protoconch, with a scarcely convex
cap. Body-whortl vesy large, constifuting the entire shell, excavated at its base,
rounded or slightly angular posteriorly, ornamented with subgranular threads, which
are rather crowded on the flatiened band in front of the suture, broader and further

aparl in the mnterior region. There are no axial ribs. Aperture narrow, ending
' 18

4
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anteriorly in a thin and feebly produced canal. Columella rectilinear, bearing about
ten lamellar folds, first oblique, and then completely transverse on the parietal
region. The most anterior fold is less prominent than the next few following
ones, their importance regularly decreases from the third onward, the posterior ones
being quite obsolete.

Dimensions.

Height . . . . . . . . . . . . 18 mm
Diameter . . B . N . . . . . . 10 ,,

Occurrence.—Uppermost Ranikot, Jhirak (Vredenburg, 7).

Comparison with other species.—Although represented by poorly preserved
specimens, this species is very interesting; like the above-described Awlicine, it
belongs to & genus which is not represented in Burope. It is in the Australian
Eocene that we have to seek our terms of comparison. V. juniculifer resembles
the Australian V. conoideus, Tate, but is distinguished by its spiral ornamenta
tion and columellar folds. There is nothing in d’Archinc and Haime’s Memoir
that can be identified with V. jfuniculifer; the form most nearly resembling
it is Aulicina Haimei, which has almost the same shape, the same folds, and the
same spiral ornamentation, but which grows to a very large size, when it assumes a
strombiform shape guite unrelated to Volutoconus; moreover, even in young shells,
the spire, especially round the body-whorl, is encircled by a row of spiny nodules, of
which there is no trace on the posterior obsolete angle of the body-whorl of V. funiculifer.
As to Adulicina Sismondai, d’Arch,, it is narrower, with a hemispherical embryonic
cap, and sinuous lines of growth on the posterior suprasutural band.

YVoLUTOCONUS ? CORRUGATUS, sp. nov., Pl III, figs, 6, 7.

Description.—Size moderate, shape oval; spite shoit, consisting of nothing but
the protoconch, which constitutes a large prominent knob, with oblique, non-
scaphelloid nucleus. Body-whorl very large, constituting three-quarters of the
total height, oval, posteriorly rounded, ornamented with very sinuous axial ribs, with
a broad sinuosity towards the posterior suture, traversed by very oclose-set spiral
thieads which divide them into imbricated erenulations. Aperture rather narrow, as
tall as the last whorl; columella excavated in the middle, bearing anteriorly four
lamellar folds, of gradually decreasing thickness.

Dimensions,
Hewght . . . . . . . . . . . . 21 mmw,
D.ameter . . . . . . . . . . . 12

Occutsence.—Uppermost Ranikot, Jhirak (Vredenburg, 47).
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Comparison with other specics,.—The ornamentation of this species completely
separates it irom the one previously described; moreover, judging by the striations
of growth, the outer lip must have exhibited a sinuous notch, making it somewhat
uncertnin whether the shell is really a Volutoconus; unfortunately the aperture is
incomplete, so that the generic attribution is necossarily only provisional,

Genus: Lymia, Gray, 1847,

Lyria srurienss, d’Archise and Haime, Pl III, figs. 25, 26.

1853, Folute sifuirienais, &' A, and H, Joc. cit,, p, 327, i’l. XXXII, fig. 7 (non Pl XXXIII, ig. 12)

Description.—Medium-sized, thick-shaped ; spire short, conical, terminated by a
smooth, globular protoconeh, with hemispherical cap; four spire whorls, rather
depressed, slightly convex, terraced, soparated by deeply channelled sutures,
ornamented with thick, oblique, widely-spaced, axial ribs, prolonged beyond the
posterior portion of ench whorl in the form of a series of nodose cienulations,
encircling the channelled sutural band; these ribs do not exaetly correspond from
whotl to whorl. Body-whorl large, constituting three-fifths or a little more of the
totul height, ventricose, excavated at its baso upon which the axial ribs become
attenuated before reacling the anterior region which bears imbricated rovolving strie
disappearing on the posterior portion of the body-whorl; columella with a series of
short folds, equal and close-set.

Dimensions.

Height . . . . . . . . . . . . 21 mm.
Diamoter . . . . . N . . . . . 12,

Occurrence~Uppermost Ranikot, Jhirak (Vredenburg, %.7).

Comparison with oth~r species,—~D’ Archine and Iaime’s description js illustrated
by two figures representing evidently separate species and it is the first one only that
fairly closely answers to the Jhirak specimens which we have figured; moreover,
d Archine and Haime's iypes are cnsts, so that these authors make no mention of
the spiral striations that characterisc our specimens, We have referced them to
the genus Lyrie, although we have succeeded in developing the columella only upon
one of the figuied spocimens; but in fig. 7 of d’Archiac and Iaime’s work, columellar
folds such as characterise the genus Lyria are fairly well shown, and are also mentioned
in their dingnosis, which further confirms its relntionship to our specimens.

Lyria sihuriensis difiexs from L. harpula, Lamk. (lower and middle eocene of
the Paris region), by the stronger crenulations of its ribs in front the sutural shoulder,
and also by its basal strintions; the step-like disposition ol its spire is more
pronouneed, and its length greater. The obliquity and sinuosity of its ribs recall
L. Coroni, Morlet, (middle and upper cocene), of the Paris busin, but the spire is
much longer,
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Family : MITRIDZE.
Genus: Mrrra, Lamarck, 1799.
Section: caxcILz4, Swai;xson, 1840,
MiTrA (CANCILLA) BRACHYSPIRA, 8p. nov,, PL III, figs. 31. 32,

Deserniption.—Small, buccinoid ; spire rather short, conical; protoconch smootl,
globular, consisting of one and a half whorls. The spire consists of five fecbly convex
whorls whose height is equal to half their width, separated by decp sutures, ornamen-
ted with six decply incised spiral grooves, and with slightly sinuous or obligue axial
grooves of equal depth, dividing the whole surface into a series of well-marked small
rectangles. Body-whorl very large, constituting more than two-thirds of the total
height, rounded at its base upon which the ornamentation persists up to the anterior
margin, Aperture oval, narrow, posteriorly channelled, ending anteriorly in a short,
broad canal; columella feebly excavated in the middle, bearing a series of five or six
close-set folds, feebly prominent, and slightly oblique.

Dimensions.

Probablo height . . . . . . . o 12 015 mm
3

Diameter . . . . 5 »

Occuryence.—Upper Ranikot, lower fossiliferous band in zone 2, three miles east
of the old coal-pit near Leilan, (Fedden, &30,

Comparison twith other species.—Although the type-specimen has the aperture
damaged, so that one cannot ascertain whether the canal was short or slightly
clongated, straight or twisied, it appears to us, judging by the ornamentation of the
spire and the columellar plication, that this fossil belongs to the section Cancilla of
the genus Mg, of which two species have been described from the Eocene of the
United States. The Indian species differs from them by its relatively short spire, and
the regularly crenulated plaits that cover its whole surface.

Family : FUSIDL &’Orbigny.
Genus: Fusvus, Lamarck, 1801,
Fusus? uirakExss, sp. nov., PL I1I, figs, 17, 18,

Deseription.—Size moderate; shape narrow and fusiform; spire long, regularly
conical; spire-whorls numerous, depressed, their height being less than half their
width, very convex, separated by deep sutmes surrounded by a small ridge, ornamen-
ted with straight, prominent, thick, widely-spaced ribs, corresponding fairly regularly
from one whorl to the next one, in consequence of which the spire asswmes a rather
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-pyramidal shape; the ribs are crossed by five prominent thin, non-bifid threads, the
two hindmost of which are closer togother than the throe others. Body-whorl large,
including about half the total height, excavated at its base upon which the ornamen-
tation persists up to its anterior portion, Aperture semi-circular; outer lip externally
thickened by the last rib; columella oxcavated, adjacent to a canal which was prob-
ably long and straight,

Dimensions.
Prohablo height . . . . . . . . . . 25mm.
Diameter . . , . . . . . B . . 15

Occurrence.—Uppermost Ranikot, Jhirak ( Vredenburg, £ ).

Remarks.—As sl) the specimens have the canal broken, it is not possible to decide
whether this shell belongs to the genus Fusus, sensu stricto; the columella was per-
haps not enlirely smooth, and the unknown extremity of the eanal may have heen
inflected, so that the shell might perhaps belong to the genus Lathyrus, as suggested
by its coarse ornamentation and polygonal 1ibs, rather than to the genus Fusus where
the 1evolving ornnmentation usually predominntes, Nevertheless, the state of preser-
vation of the specimens is quite suflicient at least for a specific determination. and
ihey do not resemble any of the Iuside figured by d’Archisc and Haime in their
work on the Nummulitic of Indin.

Scetion: raaonvr+, Monterosato, 1884,
Tusug (PAgoDULA) COLPOPHORUS, 8p. nov,, DL I1I, figs, 27, 28; Pl VII, fig, 50.

Description.—Size moderate, shaps Iusiform ; spire moderately elongated, regularly
-conicol. consisting of five slichtly convex whorls whose height is less than half
their width, separated by sutures which are cither channelled or step-like; the whorls
are ornamented with straight axial zibs, compresced, lamellar, coinciding almost
exactly from whoil {0 whorl.  Body-whorl very largo. including rather more than two-
thirds of the total height, exeavated at its base upon which the axial ornamentation
persists up Lo the hase of the canal which also earrios o few concentric furrows becom-
ing gradually closer together anteriorly, .Aperture narrow, pyriform, anteriorly termi
nated by a long, narrow, siraight canal; columella excavated in its posterior region.
npparently smooth ; columellar margin callous, closely adhering to the base.

Dimensions.
Hepht . ' . . . f . . B . . « 156 wm.
Thamoter . B . . . . . . . B o T

Occurrence—Uppermost Ranikot, Jhirk (Vredenburg).

Remarks.~The gencric aflinitics of this shell nre decidedly puzzling: its axial
folds recall certnin forms of Mitreola, but the columella is smooth, and the canal long
.aud rectilinear.  Most of the species of Z'rophon with axial folds reaching the neck of
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the canal, as they also do in Fusus colpopliorus, have an inflected canal and & basal
1idge upon which ate folded the axial lamellee, and differ in these respects from
Fusus colpophorus. Unless we create a new sub-division, which would be unsafe,
considering the poor state of preservation of these fossils, wo are driven to refer it
to the sub-genus Pagodula Monterosato, characterised by a straight canal upon which
persist the axial folds, without there being any basal ridge. Itis true that the
sub-generic type of Pagodula, the Mediterrancan species Alurex wvaginatus, Jan.,
occurring also as a fossil in the Pliocene of Italy, has angular whorls, the exial ribs
carrying spines at their intersection with the- revolving angle; but one of us has
already classified in this same group, a lower cocene species of the United States.
Murex morulus, Conrad, which had erroneously been grouped with Troplhon, and is
not spinose.! This would tend to show that the sub-genus Pagodula originated with
ribbed forms, and did not reach the spinose stage until the Miocene period.

Genus : STREPTOCRETUS, Cossmann, 1889,

StrerrocrETUS ? Pl IIT. figs. 19, 20.

Description.—Size moderate, shape narrow, fusiform ; spire long, conical; whotls
low, imbricated, their height equal to about one-third of their width, separated by
decp undulating sutures encircled by a ridge; the whorls are ornamented with thick
tubercular axial ribs, not reaching the posterior suture, coinciding almost exactly
from whorl to whorl. crossed by ten to twelve equal and regular prominent threads,
which are sometimes bifid, and are much narrower than the intervals between them ;
in addition to these, the entire surface cariies the traces of fine and crowded lines of
growth, Body-whorl very large, excavated at its base upon which the ornamentation

persists up to its anterior portion ; outer lip externally thickened by the last rib;
columella and canal truncated by a fracture.

Dimensions.
Probable height . . . . . . 25mm.
Diamoter . . . . B . . . . . . 10

Occurrence.—Upper Ranikot, lower fossiliferous band in zone 2, three miles east

of the old coal-pit near Leilan { Fedden, )

Remarks.—1t is only from its general appearance, and the ornsmentation of its
nodular ribs, that we presume this fossil to be a Streptocketus ; the canal is broken off
almost at its origin. so that we cannot ascertain whether it possessed the anterior
inflection, and whether the neck emries the ridge that characterises the genus; the
columella, too, 18 embedded in the matrix, so that we do not know whether it is
smooth. Owing to these uncertainties, we have thought it better not to give a
specific name to this shell which, apparently, was not known to d’Archiac and
Haime. Amongst the species of the Paris hasin, it somewhat resembles S.incertus,
Desh, (Lutetian), though its suprasutural ridge is much more conspicuous.

 Ccssmaonn, Essais de Paléoconchologie comparée, V, p. 192, {1003).
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Family : STREPT URI DA Cossmann.

Genus: STREPSIDURA, Swainson, 1840.
STREPSIDURA INDIOA, sp. nov., PL III, figs. 33, 34,

Description,—Size moderate, shape depressed; spire short, extraconical, with
pointed apex terminated by a smooth protoconch of one whorl and half; the spire
consists of five convex, depressed whorls, whose height is scarcely more then one-
third of their width, scparated by deep sutures surrounded by a double crenulated
ridge. The whorls are ornamented with thin curvilinear ribs, traversed by five spiral
threads gradually decreasing as they recede from the anterior suture. combining with
the ribs to form an elegant lattice, further decussated with fine lamelle of growth.
Body-whotl large, globose, occupying about four-fifths of the total height, rounded at
its base upon which the ornamentation persists as far as the neck which is excavated
and geparated from the base by o keel. In front of this keel is a prominent ridge
carrying hooks formed by the suceessive growths of the notch. Aperture large, oval,
anteriorly terminated by a broad canal, strongly deflected to the right, with a deep
notch at the neck; columelle sinuous, excavated in themiddle, deflected anteriorly
together with the canal, with a thick, very prominent fold at the point of inflection ;
columellar margin thin, closcly fitting to the base.

Dimensions.

Height . . . . . . . . . . . . 20 mm.
Dinmeter . . . . .18,

Occurrence.—Uppermost Ranikot beds, Jhirak (Fedden, &0, Vredenburg, o).

Comparison with other species.—This interesting species is much more delicately
ornamented than the eacene S. furgida, Sol., of tho Anglo-Parisian basin, from which
it is further distingnished by the more sphericnl shape of its body-whorl, notwithstand-
ing that its spire is more acute; it has not either the terraced, subspinose whorls of
the above specics, nor of S, brevispira, Cossm., from the eocene of the Loire-Tnférieure
whose canal, moreover, is much more clongated. Equally marked differences separate
it from he oligocenc species, such as S. arcuata, Sow., 8. semicostate, Edw., S. Bolli
Beyrich. It is interesting to find this genus represented in the eocene beds of Southern
Asia, though it has never yet been noticed in Xgypt or in Australia, and the family
Strepturidie is represented in Amerion by the single genus Whitneya, Gabb.

Family : FASCIOLARIID: Chenu,
Genus : Larmynus, Montfort, 1810.

Latnyrus ? Pl III, figs. 16, 10.

Description.~Sizo moderate, shape narrow, fusiform; spire long, regulatly coni-

cal; spire whorls tall, their height being equal to half their width, convex, separated by
R
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deep sutures, ornamented with thick, oblique, wide-spaced, axial ribs, which do not
coincide from whorl to whorl; these ribsare crossed by five spiral threads which are
prominent, regular, the posterior one bifid ; intermediate finer threads, not easy to
detect, are intercalated amongst them. Body-whorl large, apparently constituting
two-thirds of the total height, with rounded base upon which the ornamentation per-
sists up to the anterior region. Aperture narrow, probably with a rather long canal;
outer lip thin, laciniated by the spiral threads; columella sinuous, excavated in the
middle, apparently without folds; columellar margin callous, slightly dehiscent ante-
1iorly.

Dimensions.
Probable hesght . . . . B . . . . . 35 mm.
Diameter . . . . . . . . . . . . 1,

Occurrence.~Upper Ranikot, higher fossiliferous band of zone 2, three miles cast
of the old coal-pit near Lean; Bandh Vera plain east (Fedden, %.29),

Remarks.—The canal of this shell being broken off just at the height where the
deflection towaids the right takes place in Lathyrus, it is impossible to determine
exactly its genus. Its ornamentation is that of a Lathyrus, but there are no folds visible
on the pmt of the columella which is preserved, Thercfore, until better material is
available, we merely mention its presence without giving it any specific name. The
illustrations in d’Archiac and Haime’s Memoir on the Nummulitic of India do not con-
tain anything similar, and the Egyptian fauna does not appear, so far, to contain any
species related to it.

Family : BUCCINID/E Troschel.
Genus: LeviBucerxun, Conrad, 1865,
Section: Egrrocurris, Cossmann, 1896.

EURYOCHETUS. NASSTFORMIS, sp. nov,, Pl III, figs. 21, 22,

Description.—Size moderate, shape ovoid-conical, buccinoid; spite clongated,
regulaily conical, terminated by a smooth protoconch of one convolution and a half ;
the spire consists of six convex whorls whose height is equal to half their width, sepa-
1ated by deeply-channelled sutures, ornamented with thick, oblique, regular ribs,
somewhat attenuated anteriorly, crossed by a dozen threads of the same width as the
intervals between them, regularly spaced, slightly closer together at the posterior
margin of the whorls. Body-whorl very large, occupying two-thizds of the {otal
height, with rounded base upon which the axial ribs disappear, while the revolving
threads persist up to the neck which bears an obsolete ridge. Aperture large, oval,
anteriorly terminated by a short, broadly notched canal; columella smooth, very
much excavated, anteriorly deflected near the notch; outer lip thin, slightly sinuous
posteriorly. internally smooth, columellar margin callous, closely fitting to the bage
separated from the basal swelling by an imperforate incision,
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Dumenstons,
Heght . . . . . . . . . . . « 21 mm,
Diameter . . . . . . . . . B . 10
- ”

Occurrence.—Uppermost Raonikot beds, Jhirak (Fedden, s, Vredenburg, 250

Comparison with other species —Though the type of the sub-genus Euryocheius
(genus Levibuceinum) is n shell without ribs, this is the only group amongst the
Buccinide whose aperture exhibits any analogy with the Jhirak shell. The columella
is perhaps a little more deflected than in the lower eocene E. eylindraccus Desh., but its
anterior termination is similar; moreover, the outer lip is slightly sinuous posteriorly
and inteinally smooth, just as in the Parisian species. Possibly E. nasswformis may
eventually be separated as the type of a distinet section i consequence of its more
slender shape and Nassa-like otnamentetion, but it must remain closely connected
with Euryachetus on account of the relationship indicated by the apeiture, D’Archiac
and Haime have described & certain number of Buccinoid species belonging to various
genera, but none of them agree with B, nasswformis

Yamily : TRITONI DZE Broderip,
Goenus: BuTrrroxuy,! Cossmann, 1904,
Section : 8.19574, Bellardi, 1871,

ButriToxtum (SASSTA) SINDIDNSE, sp. nov., Pl 1II, figs. 29, 30.

Deseription.~Small, narrow, slender, fusiform; spire clongated, conical; protoconch
smooth, globular, of one and a half valutions; five very convex spire-whorls whose
height is equal to half their width, separated by decp sutures, ornamented with cur-
vilinear axial ribs, close.set, coinciding in successive whorls, crossed by four regular
revolving threads in the intervals between which is a smaller interealery thread, form-
ing small nodosities at their intersection with the axial 1ibs; each whorl carries, in
pddition, one projecting varix. Body-whorl large, occupying a little more than half
the total height, ronnded at its base upon which the ornamentation persists as far as
tho excavated neck; a rather prominent varix exists on the side opposed to the outer
lip, at about 120° from the vontral surface. Aporture large, oval, without a posterior
channel, anteriorly {erminated by a narrow, elongated cangl, a small portion of which
has unfortunsately been accidentally broken off on the type-specimen; ouler lip with a
thiek external rib, and, internally, five or six equidistant teeth; columella excavated,
fecbly bent; columellar margin callous, detnched from the base and from the neck.

Dimensions.

' . . . » « 121013 mm,
. - 7 ”

ﬂeight . - » . .
Dinmoter . . . . . . . v .

1 'Che gonerio name Fulritanium, Cossmann (April 1004) has prionty on Septe (Petry), Dall. (August 1001)
k2
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Occurrence.—Upper Ranikot, lower fossiliferous band in zone 2, three miles east

of the old coal-pit near Leilan (Fedden, g2

Comparison with other species.—D’ Archiac and Haime's Memoir, in addition to
two Ranclle with varices diametrically opposed to the outer lip, contains but one spe-
cies of the same genus, Triton Davidsoni (Nari and Gaj according to Fedden) which
does not seem related to the shell above described, as it is shorter, more conical. with
a less clongated canal. B, sindiense, like most of the species of the Paris basin, be-
longs to the sub-genus Sassia : it is narrower than E. Dumortieri, Baudon (Lutetian);
its ornamentation differs from that of &. Lrjeunei, Melleville (lower eocene), being
more regular, and less granose. Itis more distinctly cancellated than the narrow
shaped E. colubrimm, Lamk. (Lutetian).

EuTRITox1UM (SASSIA) PERMUTABILE, sp. nov., Pl. III, fige. 37-39.

Deseription.—Size moderate, shape fusiform, varying according to the age of the
shell; spite rather clongated, conical, consisting of eight whorls, first convex, then
angular, whose height is equal to about half their width, separated by very decp
sutures, ornamented anteriorly with three rather widely-spaced spiral cords, and three
others situated closer together on the posterior band behind the angular portion of
the whorls; they are crossed by small curvilinear, axial ribs, at wider intervals than
the revolving threads, so that the meshes formed by their intersection are oblong;
conspicuous varices, thin and prominent. occur here and there on cach whorl.
Body-whorl very angular, with wider-spaced axial ribs, giving rise to sharp, sub-
spinose nodosities where they meet the posterior angle ; the base is 1apidly attenuated,
excavated behind the neck. Aperture oval, relatively small, with a feeble posterior
channel, anteriorly terminated by a rather long narrow canal, bent at the neck ; outer
lip vertical, externally bordered, at some distance from its margin, by a very promi.
nent, rather spinose varix; the margin is crenulated by the extremities of the
revolving threads; at about one quarter of the length of the outer lip, measured from
the suture, is a small notch, almost reaching the varix.

Dimensions.

Probabls Jength
Diemeter

25 mm,
%,
+ Occurrence—Uppermost Ranikot, Jhirak (Vredenburg, E—:)-

Relations to other species.—This species differs greatly from E. sindiensc not only
by its ornamentation, but also on account of its shorter spire and angular whorls; the
siphonal canal is rather more deflected, and the outer lip bears a small notch like that
observed upon certain kinds of Sussia, but wanting in E. sindiense. Amongst the
Parisian species, it may be compared with E. goniatum Cossm,, from the Lutetinn of
Chaussy, which also has anguler whorls, but with less spinose projections on the last
one; the varices of the Indian species are also more prominent, resembling a knotted
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Tope. In general appearance, X, permutabile is especially distingmshed by the manner
in which the whorls alter with the growth of the shell, the later ones hecoming quite
«different from the earlier ones,

Genus : RanuLARsA, Schumacher, 1817.
Raxvraria? Pl 111, figs. 35, 36.

Deseription.—Size moderate, shape pyriform; spire short, consisting of four or
five low, convex whorls, separeied by deeply channelled sutures, ornamented with five
or six spiral threads, equal and equidistant, narrower than the intervals between
them, crossed by obsolete, curvilinear, axial ribs whioch form small nodosities at their
intorsections ; each whorl also cerries & thick varix, ventrally situated. Body-whorl
large, globose, with rounded base upon which the ornamentation persists, with a varix
at about 110° from the outer lip; the outer lip is externally thickened by a large
swelling; columellar margin wide, callous, fitting closely to the base, traces of the
ornamentation of the body-who1l, being distinguishable through it by transparency.

Dimensions,

Probable height . . . . . ' . . . . 23 mm.
Diameoter . . . . . . ' . . . . 16

Occurrence.—Uppermost Ranikot. Jhirak (Vredenburg, £7).

Remarks.—Althongh the canal is damaged and {runcated at the level of the base,
this shell appears to belong to the genue Ranularia, of which T'riton piraster, Lamk.,
is an eocone representative. The present shell, however, is distinguished by a much
finer and much more regnlar ornamentation.

On account of the totally missing canal and concenled columella, we have re-

frained from naming this form specifically.

Tanily : CAS8/ DI D:E Herrmnaunsen,
Genus ; Scaroassis (Klein, 1753), Morch 1852,

Searoassis Pumviesy, 4’ Archizc and Haime, Pl 111, figs. 42-dd.

1850. Casus, indet., d'Archino, Histoire des prograe de la Géologie, Vol T11, p 205.
1853. Cuwsiz Phillypi , & Archino and Haime, loe. eif,, p 318, Pl XXXI, fig. 5.
Description~—Rather large, short, approximately spherical, globose, buccinoid ;
spire very short though the apex is prominent, conical or somewhat extraconie,
non-varicose; six narrow spire-whorls whose height is scaxcely one-quarter of their
width, very slightly convex, anteriorly subangular, scparated by deep-chaunelled
sutures, bordered anteriorly by & throad imited by a revolving groove ; the remainder
of the surface bears no other ornamentation but very oblique and rather regular striw
«of growth. Body-whorl very Jaige, including six-sevenths of the total height, laterally
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rounded, sub-angular posteriorly, ornamented, like the preceding whorls, with crowded,
curvilinear lines of growth which abut at right angles against the suture; the base,
which is excavated, bearsa few small concentric threads as far as the kecled ridge
accompanying the neck of the canmal. Aperture large, semi-elliptical, anteriorly
terminated by a rather bioad canal which is deflected towards the right, apparently
notched, its successive growths being indicated on the neck by very crowded hooks
outer lip rather sinuous and excavated in the middle, not projecting anteriorly;
columelln feebly deflected, with one thick, simple oblique fold, separated by a deep
depression from a very thick median swelling carrying four or five transverse wrinkles ;
columellar margin constituting a bulky callus spreading over one-half of the body-
whorl, becoming narrower at the anterior extremity where it coats the base and part
of the neck, and obliterates the umbilicus.

Dimensions,
Huoght . . . . . . . . . . . . 48 mm
Dimeter . . . . . . . . . . . -

Occurrence.—Lowest zone of the Upper Ranikot, two miles east of Kandaira,
Vera plain east (I'edden, %37).

Relation to other species.—This beautiful shell which is in rather a fine state of
preservation, lacks the varices which characterise the genus Cassie, while its columellar
swelling is more prominent than is usually the case with Scmicassis. Nevertheless,
it scems unquestionably to belong to the latter genus, and, in parlicular, to the
smooth-shelled group of S. saburon, Linn. 1t is distinguished from the latter neogene
and recent species by its more projecting spire and more angular whorls, the body-
whorl appearing especinlly angular when not quite full-grown; moreover. the medinn
swelling of the columelln is better marked by the marginal eallus in S. safuon than
in S. Philippst whose callus is tumid and more closely applied to the base.

D’Archiac and Haime have deseribed a very fragmentary cast of Semicassis from
Sind, under the name of Cassis sublavigaster ; its spite scems longer and more conoidal
than that of the casts of 8. Philippw; the latter is the one that really agrees with
the specimens from the neighbourhood of Kandaira above deseribed, rather than the
other, supposing that it is 1eally distinet JAs to the undetermined fragments of
Cassis figured by &’ Aichiac and Haime (Pl. XXXI, figs. 7, 8), it is not certain whether
they belong to the same genus, in spite of the longitudinal folds exhibited by the
cast, because the canal scems to be deflected outwards, and the neck more clongated
than in Semicassis Philippsi.

Genus CassIpEy, Swainson, 1840,
Section: Casyuanza, . and A. Adams, 1853.

CassipEA (CASMARIA) GRADIFERA, 8p. nov., Pl VI, figs. 8-10,

Description.—Small, short, globose; spire feebly prominent, forming successive
steps, approximately conical in general outline; four convex spire-whorls separated
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by deep channelled sutures, The sutures are surrounded by a projecting thread
followed by a narrow slightly excavated band, which becomes more accentuated ns
the shell increases in size, Body-whorl very large, constituting almost the whole
shell. partly spherical, with a rounded bese which is excavated only at the neck
where it bears n series of concentric threads rendered subgranular by the intersection
of lines of growth interrupted aginst the serew-like keel formed by the successive
growths of the basal notch revolving round the neck in o flattened zone. Aperture
broad, oval, deeply notched anteriorly ; outer lip feebly slanting, without a thickened
rim; columella excavated, with o few wrinkles behind the spiral keel limiting the
swelling that surrounds the neck; columellar margin constituting u thick callus
posteriorly, indistinet at the level of the wrinkles.

Dimensions,
Hoight . . . . . . . . . . . . 22mm.
Dinmoter . . . . . ' . . . . . PR £t I

Occurrence, — Lowermost zone of Upper Ranikot, undersearp of Jakhmari pealk,
(Noetling, 1;.: )'

Comprrison with other species—The characters of this shell almost exactly agree
with the generic diagnosis of Casmaria, n subgenus of Cassidea, which is characterised
principally by the keel bordering the neck, and the feeble development of the colu-
mellar margin. In both these charncters it is closely related to C. Muelleri, Tate,
from the Miocene of Victoria in Australia,’ which also hag its spire disposed in succes-
give sleps, but is differentinted by its larger aperture, ite less spherical body-whorl,
and the much shallower noteh af its neck.-

Genus : CAsspARIA,® Lamerck, 1812,

JASSIDARIA ARomract, sp. nov., PL IV, figs, 8-10.
1858 Cussidaria k. earinatn, Lamk , ind' A and I, loe. eot, p 817, P), XXX, fig. 1.

Description.—Size moderate, shapo buccinoid ; spite rather clongated, ncuminate,
extraconical, with o smonth protoconch with obtuse nucleus; the spire consists of
five whorls which are at first convex, binngular, depressed, separated by deeply
channelled sutures bordered by a projecting 1idge; the whorls are ornamented with
{wo granular Jeels, one of which is quite close to the nnterior suture, the other situated
further back, in front of the revolving band that extends up to the posterior
sutural rim ; the entire surface is covered with thin rovolving threads of alternating
size, crossed hy oxceedingly crowded fine strie of growth, visible only with a strong
léns. Body-whorl large, with two Iateral angular swellings situated at some distance
ahove one another, and bearing two cqual circles of tubercles; the alternating

1Cossmann, Lwals de Paléoconchologic comparde V, p. 128, PL V, fig. 16 (1003, i
2 Tho valiity of the generic nnme, Cagsidarin Lamk., m proferonos to Jorw, Abntf, has boen disonarcd
in detnd] by one of us. {Cossmann, Eveafs de Paléoconchologic comparée, V, p. 130)
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revolving threads of the spire persist all over the body-whorl, and become more
crowded on the base. Aperture oval; outer lip oblique, limited externally by a thick
swelling ; columellar margin callous, sub-detached anteriorly ; thereisa thick varix
on the ventral surface of the last whorl.

Dimensions.
Probable height . . . . . . . . . . 28 mm.
Diameter . . . . . N . N . . . 18

Occur rence.—~Uppermost Ranikot, Jhirak (Fedden, LR Vredenburg, ) left

bank of Indus opposite Jhirak (Vredenburg, 5 ).

Comparison with other species.—Of the two species referred by d’Archiac and
Haime to the genus Cassidaria, this is the one which they doubtfully identified with
C. cminata, Lamk, (C. nodosa, Sol.) of the * Calcaire Grossier” near Paris. It
differs from the Parisian species by having only two equal rows of tubercles instead
of five gradually decreasing ones; its tubercles are also more spinose, and the spiral
striations much finer. The lower eocgne C. diadema Desh, is8 much more ventricose
than the Indian species, and its three tuberculated keels do not correspond with the
two rows of crowded, spinose kmobs of the Indian species. The other species described
by d’Archiac and Haime, C. Desori is without tubercles, its spire is disposed in
steps and is taller than that of C. 4rchiac:, and, judging from the figure, the revolv-
ing strize that intervene between the five principal spiral threads of C. Desori, are
neither so fine nor so crowded as in O, drchiaci.

Family : DOLIIDZ H. and A. Adams.
Genus: Pirurna, Lamarck, 1799.
Prrona? Pl III, figs. 40, 41.

Description.—Small, oval, pyriform ; spire short, conoidal, consisting of a few
very convex whorls whose height is slightly less than half their width, separated by
deep channelled sutures ; their ornamentation consists of about ten regular thin spiral
threads, much narrower than the intervals between them, crossed by thin, oblique
plications of growth, whose intersection produces an elegant lattice of rectangular
meshes. Body-whorl very large, with 1ounded base upon which the ornamentation
persists. Aperture wide, oval; columella excavated in the middle; columellar mar-
gin concealed ; the siphonal canal seems to have been long and inflected.

Dimensions.
Probable height . . . . . . . . . + 20to 25 mm,
Diameter . . . . . . . . . . . 9 .,

Occurrence.—Lowest beds of Upper Ranikot, underscarp of Jakhmari peak, Laki
range (Noetling, ).
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Remarks.—Judging from its ornamentation, this species is probably a Pirula,
but as the canal is missing, the correctness of this attribution cannot be verified ; at
all events, it differs from P. nexilis, Sol., and P. fricarinata, Lamk. (middle and
upper eocene of the Anglo-Parisian region) by the absence of keels on the Jast whorl,
and by its more elongated spire ; it rather 1esembles P. pannus, Desh., although its
revolving threads are more regular, not alternating., and its plications of gowth
coarser. It is useless to give any specific name to this fragment until its genus can
be ascertained.

Family : CYPREIDZE Gray.
Genus: Cyprxa, Linneus, 1767.
Section : Eooxrraa, Cossmann, 1903.

CyrriA (EooypraA) ELLIPSOIDES, d’Archiac and Haime, Pl IV, figs, 11.13.

1860, Orula incompleta, d' Archunc. Hisl. des progris de la Geol , Vol, I1I, p 209
1853, Drida clltproides, d*Aroluno and Haime, loe, eif., p. 3ad, Pl XXXITI, figs. 0-8
Description.—Large, ventricose, ovoid; spire involved, compleiely hidden;

aperture narrow, with parallel marging; outer lip curved, greatly thickened, inter-
nally crenulated, posteriorly produced beyond the summit, where it is carried round
the cavity of the spire ; columelle sinuous; columellar margin callous. not detached
from the bage, bearing a series of rather regular, oblique, raised folds, continued inside
the aperture as thin horizontal threads whose direction is at a very obtuse angle to
1hat of the folds.

Dimensions,
Height . . . . . . . . . . . » 07 mm,
Diameter . . . . . . . . . . 34,

Occurrence.—Upper Ranikot, lower fossiliferous band in zone 2 ; three miles east
of the old coal-pit near Leilan (Fedden, Tae).

Remarks and comparison with other species.—Amongst the numerous forms jllus-
trated in d’Archiac and Haime’s Memoir, the one which, by its regularly cllipsoidal
ghape, most nearly recalls our specimens, is Owvula ellipsoides. The authors of the
memoir were only acquainted with casts, and, not knowing of the existence of crenul-
ated folds on the outer lip and eolumellar margin, they failed to refer it to its proper
genus Cypreea. The projection of the outer lip beyond the summit shows that it
belongs to the section Focypraa: Tt differs from E. inflate, Lamk. (middle and
upper cocene of Europe), by its more elliptical outline, and by the deflection of its
columellar folds; the internal depression of the columellar margin is slightly marked.
The Indian fossils which d’Archiac and Ilaime had already referred to the genus
Cyprea, are not members of the scction Focypraa to which belongs C. ellipsoides ;
they have their summit notehed as well as their anterior extremity, and are

referable therelore to the seetion Bernayia, Joussepume.
) T,
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Section : BER¥AY14, Jousseaume, 1884,

Cyrrx:A (BERNAYIA) GRANTI, d’Archise, PL IV, figs. 15-17.

1850. Cypraa Granh, @ Archuac, Hisl. des progris de la Géol , Vol 111, p 200.
1833 C Granti, d'Arch. and Hamme, loc. est, p 332, Pl. XXXTI, fig. 11a.

Deseription.—Size moderate ; shape elongated, pyriform, attenuated anteriorly;
spire involved, completely hidden. Aperture narrow, with almost parallel margins,
though it is a little wider anteriorly ; outer lip curved, thickened by a broad swelling,
bearing internally a series of small parallel crenulations, produced posteriorly a little
more than the opposite margin which it joins after encircling the apical notch;
columella slightly convex; columellar margin callous, sub-detached, with twenty
to thirty small raised crenulations, distributed without much regularity, not continued
mside the aperture.

Dimensions.
Height . . . . - . . . . . . . . 45 mm
Diameter . . . . . . . . . . R . . 28

Occurrence.—Lowermost beds of Upper Ranikot, fwo miles east of Kandaira,
Vera plain east (Fedden, 2.5%); Uppermost beds, Jhirak {Vredenburg, %’_:),

Remarks.—This is the narrowest amongst the forms of Cyprea desciibed by
d°Archiac and Haime, and it seems to correspond with our specimens, none of which,
however, are complete. The double notch of its aperture, both anterioily and
posteriorly, indicates that it should be classified with the sub-genus Bernayia, Jousse-
aume.

Genus : GISoRrTrIA, Jousseaume, 1884,

GisortiA Murceisons, d’Archiae, Pl IV, figs. 4-7.

1850, Ouvula Mwrehisont, A'Archiac, st des progras de la Géol , Vol. 111, p 299
1853 Ovula Murchweons, d’'A and H,loc af, p 329, P! XXXIII, fig 4a

Desciiption.—Large, depressed, globose; spire short, not covered by the outer
lip, consisting of six or seven narrow, imbricated, slightly convex whoris. Body-whorl
ovoid, constituting the entire shell. Aperture parrow, outer lip vertical, hounded
by a thick swelling, columellar margin sinuous,

Dimensions.
Height . . . . . . . . . . . . . 70 mm
Dinmetor . . . . . . - . . . - . . 58

»

Occur ence.—Upper Ranikot. Zone 2 : amongst gypseous shales, three miles east
of the old coal-pit near Leilan (Fedden, -$22). Zone 3: north of Leilan coal-pit

(Fedden, .2:2°), Jhirak (Vredenburg, 57, ). Zone 4: hilly mound north by eust of
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Petiani. below tho big scarp of white limestones. north-west of Kotri (Fedden, © 22

18
Jhirak (Fedden, €gat; Vredenburg, 1) ; left bank of Indusopposite Jhirak (Vreden-
burg, £7),

Jomparison with offier species.—I’Archiac nnd Iaime have invariably described
under the generic name Ovula, & series of casts of Cypreidm, which evidently can
only belong tothe genus (fisortiu : the margins of their aperture are not crenulated,
and the spire is invisible whenever the shell is preserved. So far as is known, these
specimens never show, however, those posterior prolongations and appendices that
characterise the species of Gisortia from the neighbourhood of Paris ; but their absence,
and also the iruncated and indistinctly notched condition of the base of the aperture,
are due to the unsatisinctory state of preservation of the specimens. D’Archiac has
compared his species with G. tuberculosa, Duclos, from the lower eocene, which differs
essentinlly by its dorsal protuberances ; also with G. gigantea, Goldiuss, which is more
conieal and more swollen posteriorly. The dimensions given for the type are: height,
83 mm,, dinmeter, 65 mm.. which, it will be seen, correspond Iairly eclosely with
those of the largest of our specimens.

Family - STROMBIDZ {4’ Orbigny.
Gcnus; : RostnLnaria, Lamarek, 1799,
Section ;: Aarrzoeranivs, Cossmann, 1889.
RostoLuariA (AMPLOGLADIUS) MorGANT, sp. nov., PL IV, figs, 24, 25

Description.—Large, slender, ovoid-fusiform ; spire clongated, regularly conical;
spirc whorls flat, their height equal to two-fifths of their width, separated by linear
sutures bordercd by a thin depressed swelling; they bear straight, axial ribs, most
clearly visible anteriorly, rather irregular, constricted towards the anterior suture,
interspersed with coarse varices which do not coincide from whorl to whorl. Body-
whorl very large, ventricose, compressed, gibbhous opposite the outer lip, so that
its width excecds its thickness; its whole surface is smooth. Aperture terminated
at it posterior angle by a long channel, which extends almost as far as the penulti-
mate whorl; columella exeavated; eolumellar margin forming a thin callous swelling,
almost detached from the base ; outer lip sinuous, externally bordered by a brond
callus,

Dimensions.
P'robable hoight N N . . . B . . . . . 83 mm,
Width - . . . N B . . . N . . . 32
Thichnesy . . . . . . . . . R . . 2,

Occurrence.—Upper Ranikot, lower fossilifcrouu band in zone 2, threc miles cast
of the old conl-pit near Leilan (Fedden, %)

L2
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Remarks.—Although the solitary specimen of this species hasits aperture half
broken, yet its generic attribution gives rise to no hesitation. It is of considerable
interest as it indicates the presence in India of a section that hitherto seemed restricted
to the Paris basin, the Loire-Inférieure, and Switzerland. The prolongation of
the outer lip recalls that of the bartonian R. athleta, d'Orb., though with a lesser
degree of curvature; moreover, the spire bears obsolete ribs and shallow varices that
do not exist in the generic type; but the general shape of R. Morgansi is quite identical
with that of the Parisian species, and not nearly so slender as that of Rostellaria, sensu
stricto, whose spireis slightly extraconical. The feeble development of the wing,
which does not even reach the total height of the penultimate whorl, readily distin-
guishes R. Morgani irom the specics belonging to the sub-genus Hippocrene which is
characterised by a widely expanded wing.

The fragmentary cast doubtfully referred by d’Archiac and Haime to Rostellaria
columbaria (loc. eit., Pl. XXX, fig. 12 a) might possibly represent an dmplogadius.
Bat it probably was obtained from a different geological horizon, that of the Laki
or Khirthar limestones in which some at least of these fossils certainly belong to the
genus Hippocrene, and are therefore closely related to Rostellaria columbaria. Alr.
Vredenburg inforris us that in the * Laki limestone” which he regards as Lutetian
and which is newer than the Ranikot, he has observed a similar cast bearing the
impression of a very large Hippociene-shaped wing, which speaks in favour of the
accuracy of d’ Archiac and Haime’s interpretation.

Genus : CaryrrROPHORUS, Conrad, 1857.

CALYPTROPHORUS INDICUS, 8p. nov,, Pl V, figs. 1, 2; Pl. VIII, figs. 3, 3a.

1870, Radtellaria columbaria, Lamh , va1. 2, 12 Blanford and Fedden (nn d Arclvac and Hume), Mem.
@G S1I,XVIL pp 144 and 208.
1906 Caiypirophorua sp , Vredenburg Ree Q.8 L, XXXIV, p 187.

Descript.on.—Large, slender, ovoid-conical; spire elongated, subulate, conical;
whorls scarcely convex, their height not exceeding two-fifths of their width, separated
by superficial sutures almost concealed beneath the callous enamel that coats the
spire. Body-whorl large, oval, compressed at its base, which is convex, and declivous
towards the neck, Aperture nariow, fusiform, anteriorly ending in a sharp rostrum,
which happens to be broken in the specimen selected as thetype; outer lip thin,
aliform, produced backwards along the groove formed by apposition with the back-
ward prolongation of the inner lip, and then merging into the thickened enamel of
the columellar margin which spreads over the whole base, and almost on to the
dorsal surface of the shell, constituting a thick knob, callous and flattened ; this
layer of enamel extends up to the apex of the spire, and crosses over to the opposite
side, till it reunites with the basal callus, so that only a ver:y small circular aren
laterally situated remains free from this coating of enamel.
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Dimensions.
Hoight without the rostrum . . . . . . . . about 60 mm,
Width . . . . . . . . . . . . . 28,
‘Thiohnoss , . . . . e e e e e e s s 2,

Occurrence.~—This remarkable shell occws in great abundance in the lowest zone
of the marine beds constituting the Upper Ranikot, as has already been noticed by
Blanford. The figured type was collected by Fedden in the undersearp of Jalthmari
peak in the Laki range (& 3%) where numerous specimens of the same species were

137
also obtained by Dr, Noetling (-5 7). Other localities are: cast of Kandaira (Fedden,
@ and S28); north of Leilan coal-pit (Fedden, ®2%). It has also been found in

the uppermost beds of Jhirak where, however, it is rare (Vredenburg, 5, ).

Remarks and comparison with other specics,—The cast doubtiully referred by
d’Archine  and Haime to Rostellaria columbaria, Lamk., does not belong to the present:
species as stated erroncously by Blanford and Fedden, but probably to a species of
Hippocrene, as has aheady been mentioned when describing Rostellaria Blorgani, nobis.
Moveover, as alieady mentioned, this cast is not of Ranikot age, but belongs to one of
the overlying Tutetian limestones. The fossils from the Ranikot series included
amongst the material desoribed by d’Archiac and Haime usually have the shell
preserved,

In addition to one form from the Belgian Montian, the species of Calyptroplorus,
so far described, are restricted to the Cretaccous of India and Brazil, and the Eocene of
Alabama. Calyptrophoius indicus when compared with the two American TFocene
species, appears more ventricose and less aciculate than C. welatus, Conrad, less ventricose
and with 8 Jess extraconic spire than . trinodifer, Conrad. The cretaceous species,
C. palliatus, Forbes, from Southern India, has a much shorter spire, and a more
depressed body-whorl than the cocene fossil from Sind, which it nevertheless resembles
owing to the extent of its callosity, and the situation of its callous knob; only its
base is rounded and anteriorly excavated, instead of oval and declivous as in
C. indicus.  C. cheloniles, White, from Brazil, is too incomplete for comparison: its
spire is more conical than thai of C. indicus. Mr. Vredenburg informs us that an
undestribed form resembling €. indicus, but of much smaller size, occurs in the
cretaceous  Curdita Beaymonti beds” of Sind.

Cavryrrroriorus YloLranpi, sp. nev,, Pl IV, fig. 20.

Description.—Size moderate, shape rather depressed; spire elongated, coniesl,
oonsisting of abonut eight convex whorls whose height is a little less than half their
width, separated by deep sutures, ornamented with thin, crowded, curvilinear strie
of growth. Body-whorl large, angular at the base which is rounded; the suture is
surrounded by a more or less prominent swelling upon which the lines of growth are
more pronounced than on the remainder of the whorl; in front of the peripheric angle,
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the base is ornamented with concentric threads of alternating size; the body-whortl
also bears a thick varix, not opposed to the aperture; columella exeavated. The
prolongations of the external lip and, columellar margin constitute & groove with
wide-spaced maigins, "which does not, Teach quite to the apex of the shell, and on
whose external surface the threads of the body-whorl are continuons. The columellar
cnamel invades a portion of the ventral surface of the spire, aud gradually fades away
without any sharp boundary-

Dimen<ions.

Probable height . . . . B . . . 3% wm.
Pimcter . . . N . . . . . . . . . 13 ..

Ocewr rence—Uppermost Ranikot (zone 4), Jhirak (Fedden, %.5:"; Vredenburg, &),
left bank of Indus opposite Jhirak (Vredenburg, i)

Compar wson with other speeics.—Although all the specimens have the aperture
damaged, the Jhirak species scems to be really a Calypfrophorus, Tt diﬁors from
C. vdlatus of Alabama, by its much more depressed shape, its non-gibbous  spire, and
the swelling that surrounds the suture of the body.whorl. The dorsally rituated
varix is very obgolete and does not much resemble the nodosities of C. trinodifer, the
other cocene species from the United States,

Genus : Rivcrra, Agasaiz, 1840,

Rivziia Prestwickr. d*Archiac and Haime, PL IV, figs, 21, 22

1457 Rovrllania Presticachy, 4" Arch e and Hain e, foe ot p 32, P XXX figs. 7.8

Description.—Sire moderate, shape slender, {usiform; spire elongated. conieal or
slightly conoidal. consisting of seven whorls whose height equals seven-tenths of their
width, fecbly convex, scparated by deep sutures, ornamented with thin, constrieted.
rather crowded. oblique, axial mbs. regularly distributed throughout the whotls,
interspersed with a jew thick irregulor varices. Body-whorl large, meluding more
than half the total height. with an oblique varix on the ventral region, oval at its
base which is excavated only behind the meck, and upon which the ribs gradually
disappear and are replaced by spiral grooves revolving round the neck. Aperture
fusiform. narrow. with the posterior angle choked by the columellar callosity nnd the
prolongation of the outer lip, anteriorly ending in nn acute rostrum bent towards the
left ; outer lip thin, rather sinuous, posterioily produced into a broad expansion which
extends up vo the apex of the spire which it completely conceals. and then erosses
over {o the apposite side which it follows nearly to the penultimate whorl; columelln
smooth, approximately rectilinear, oblique: columellar margin very eallous, mther
narrow. with a distinct boundary on the base. but extending also on to the ventral
surface as o thin layer which spreads up to the varix, and completely masks the axial
ribs.
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Dimensions.

Height . . . . . . . . . . . . . 40 mm.
Diameter . - . . . . . . . . . . . 18

Occurrence.—Zone 2, amongst gypseous shales, three miles east of the old coal-
pit near Leilan (Fedden, $.3°). Very common in the uppermost beds (zone 4), of the
Ranikot : Jhirak (Fedden, %3%; Vredenburg, X 7); left bank of Indus opposite Jhirak
(Vredenburg, 7).

Comparison with other species.—Although this shell is very closely related to the
common ecocene species of Furope, R. fissurella, Lamk,, yet it is distinguished by a
whole series of differential characters: the axial ribs are much finer and much more
numerous; the aperture is narrower and taller; the depression adjacent to the rostrum
is not so deeply notched ; the prolongation, upon the spire, of the outer and inner lips,
constitutes a more prominent raised lamella, and extends further down the opposite
side of the spire, The rostrum is broken in all the adult specimens which we have
examined, but it is preserved on some of the younger ones, when it appears sharp and
less deflected to the left than in R fissurella. Even on the most perfectly preserved
individuals, it is:impéssible to detect any 1gvolving striec between the axinl ribs, while
in R. fissurella, these intervals are delicately striated; the only spiral ornaments of
1. Prestwichi are the basal striations of the body-whorl. The axial ribs are continued
upon the wing with a slight increase of width of their spacing; on the posterior region
of this aliform margin, they are replaced by oblique folds, representing the succes-
sive lines of adjustment between the wing and spire before commencing its phase of
genile development after which it envelopes the apex, and advances upon the opposite
side. Lastly the groove which, from the posterior angle of the aperture, very dis.
tinetly separates the callosity of the outer lip from that of the inner one, is continued
all along the crest of the wing which it divides into two adjacent lamellee even beyond
the summit.

None of the above characters exist in R, fissurella.

Compared with R. duplicosta, Cossm., from the cocene of Igypt, or with
R. inwquicostata, Boettg., from the cocene of Borneo, the Indian species is distinguished
by the equal distribution of the ribs all along the spire, while in the two other
species, the spacing becomes about double on the last whorl,

Of the two figures of this species published by d’Archiac and Haime, only one
(fig. 7), represents a fairly well preserved individual, very similar indeed to those that
we have figured, only with the aperture less complete than in our plesiotype.

RimELLA FUsOIDES, d’Archiac, Pl IV, figs. 18, 19; PL VII, fig, 46.

1850  Roslellaria fusordes, Q' Archine, Hislowre des progres de lajGdologie, Vol. 111, p. 204.
' 18%3. R.Jusoids, d'Archine and Haune, loc. cit , p 313, P1 XXX, figs 4, 5.

- Deseription.—Size less than medium; shape fusiform, rather conoidal; spire
tirriculated, not very elongated, with obtuse apex, consisting of seven or eight gyrations
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which are at first feebly convex and smooth. separated by deep sutures, their
height equal to two-fifths of their width; at about the penultimate whorl, numerous
ribs make their appearance : they are narrow, very close-set, scarcely curvilinear, and
the intervals between them are, at first, smooth. Body-whorl occupying nearly two-
thirds of the total height, feebly ventricose, oval at its base, ornamented like the
preceding whorl with the addition of very fine spiral stiiations in the intervals
between the axial ribs, best seen in the neighbourhood of the aliform expansion, on
whose outer surface they expand fanwise: on the base they somewhat abruptly give
place tospiral cords crossing the axial folds which persist as far as the neck. Aperture
obliquely elongate, rather narrow, terminated posteriorly by a groove, and anteriorly
by a beak adjacent to an inflected rostrum ; outer lip thickened and expanded, with a
denticulated crest along its margin, bent in front and to the left of the axis, poste-
riorly produced up to the apex of the spire which it covers; columella excavated, with
a callous margin almost detached, and posteriorly joined on to the opposite lip.

Dimensions.
Heght . . . . . . . . - . . . . 17 mm
Breadth .  «  « v« e e e e e e e 85 ,,
Thichness . . . N . . . . . . . . . 6

Oceurrence.—Uppermost Ranikot (zone 4): Jhirak (Fedden, 95%; Vredenburg, X %),

Comparison with other species —D'Archisc and Haime’s figures only represent
incomplete specimens. Itis by means of the principal character mentioned by these
authors, the obliteration of the ribs on the completely smooth early whotls, that we
have been able to refer to this species, the remarkable neotype which we have
figured. The elegant lattice of spiral threads observable on the body-whorl of this
neotype, is invisible on the other incomplete specimen which, in every other way
resembles tho=e figured by d’ Archiac and Haime,

R. fusoides is casily distingnished from R, fissurella, by its smooth early whorls,
its much more crowded ribs, and its spiral striations. Its depressed conoidal shape,
its spiral striations, and the serrated crest of its outer lip, distinguish it from
R. Prestwichi.

We feel inclined to think that R, Jamesoni, d'Archiac and Haime,.is a more
complete specimen of R. fusoides, in which the ribs only begin to appear on the
ventral surface of the body-whorl. There does not seem to be much need of a distinet
name for this variety.

Rmyewna HoLranpy, sp. nov., PL IV, fig. 23.

Description.—Size moderate, shape somewhat depressed; spire elongated, conical
or slightly conoidal; seven very convex whorls, whose height is half their width,
somewhat depressed at the suture which is deep and bordered by a ridge ; ornamenta-
tion consisting of curvilinear ribs, fine and very crowded, posteriorly interrupted by a
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spiral groove which separates a small crenunlated ridge encircling the suture; the
remainder of the shell is marked with exceedingly fine spiral stiiations which do not
cross the axial ribs. Body-whorl large, constituting nearly two-thirds of the total
height, with a convex base upon which the ornamentation persists almost up to the
neck of the canal, while at the anterior region are some revolving threads producing
square granulntions at their intersection with the 1ibs. Aperture small; outer lip
posteriorly produced into a rather narrow wing reaching the apex, but not extending
very for on-to the opposite side of the spire; columellar edge callous somewhat
ii.eto,ched from the base, coalescing posteriorly with the prolongation of the outer
ip.
Dimensions.
Height . . . f . . . . . . . » 82 mm.
Dmnmeter . . . . . . . . . . . 13

Occurrence.—Uppermost Ranikot, Jhirak (Fedden, £.29),

Compar ison with other species.—This species cannot be mistaken for R. Prestwichi
or R. fusoides, from both of which 1t is clearly distinguished by its depressed shape
and especially its completely different ornamentation: instead of lamellur ribs like
those of R, Prestwichi, R, Hollandi bears thin curvilinear ones; the sutures are encir-
cled by a small*crenulated ridge which replaces the sutural groove of R, fusoides,
Moreover, the ornamentation commences with the carliest stages, while R, fuscides
has its first whorls smooth. Amongst the species of the same group described by
d’Archiac and Haime, we do not find any closely related to R. Hollandi : B, Jamesoni
which somewhat fesembles it in general outline, has the spire smooth, and the sutures
non-crenulate. RB. cf. #imosa, Sow., is represented only by fragments ornamented with
conrser and wider-spaced spiral striations,

Genus: TereBELLUM, Klein, 1753.

TEREBELLUM DISTORTUM, d’Archiac and Haime, PL V, figs. 6, 7, 11.
1853 T distoriam, Q’A. and H, loc. et p. 334, Pl. XXX, figs. 10, 19 a.

Description.—Large, nairow, slender, fusiform; spire long, narrow, conical ;
whorls somewhat convex, very tall, increasing irregularly, separated by very oblique
channelled sutures. Body-whorl very large, conmstituting about five-fifths of the
total leight, with slightly atienuated base. Aperture narrow, columelln feebly
cxoavated.

Dimensions.
Probable h.:ight . . . . . . . . . « 066 mm,
Diameter . . ' . . . . B « 11,

Occurrence.—Upper Ranikot. Zone 3: north of Leilan coal-pit (Fedden, 52
Jhirak (Vredenburg, £9). Zone 4: Jhirek (Fedden, %,{7; Vredenburg, X7 ).

ia ?
M
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Remarks.—With regard to the material at our disposition, we are not much more
fortunate than our predecessors though they described the species only from internal
casts : the specimens which we have examined are still more fragmentary than theirs,
go that they seem to consist of a smaller number of whorls than the ones figured in
d’Archiac and Haime’s work; one of them is more ventricose and conoidal, with
sutures more oblique than the two others; but such differences would not justify the
separation of a species or even of a variety; moreover, the appearance varies according
to the age and state of preservation of the specimens. None of the eocene species
of Europe have such a distended spire as T distortum : the slender and polygyrate
outline of its spire is quite characteristic.

Section: sEr4rms, Montfort, 1810,
TEREBELLUM (SCRAPHS) LANCEOLATUM. sp. nov., Pl. V, fig. 8.

Descryption.—Large, narrow, slender: spire concealed ; body-whorl constituting
the whole shell ; aperture tall, wide, canaliculated at the posterior angle ; outer lip
with a very sharp margin, produced up to the apex, and apparently continued
beyond it on the opposite side. Columella rectilinear.

Dimensions.
Probable height . . . . . . . . . . G0mm.
Dinmefer . . . . . . . . . . . .18,

Occurrence.—Uppermost Ranikot (zone 4), Jhirak (Fedden, $:22),

Remarks.—We have referred this species to the section Seraphs of the gonus
Terebellum, although we have not been able to study the details of the aperture, espe-
cially the anterior extremity. Should this anterior extremity terminate in a sharp
rostrum instead of being truncated like that of Terebelfum, this shell would belong
rather to the genus Semiterebellum related to Hippocrene, which it recalls, indeed,
by the posterior channel of the aperture. At ’any rate, d’Aichiac and Haime’s
Memoir does not contain any forms referable to 7. lanceolatum which is characterised
chiefly by its acuminate spire: T. obtusum J. de C. Sow., for instance, has it 1ounded
and short,

Section : ar4vrrx.y, de Gregorio, 1880.

TEREBELLUM (MAURYNA) PLICATUM, d'Archiac and Haime, Pl. V, figs. 8-5.
1863 T\ pheatum, d'A. and H., loc. ext, p 334, Pl XXXIT, fige. 17, 18, 22,

Deacription.-‘—Lm"ge; ;alonéated, somewhat ventricose towards the posterior third ;
spire concealed ; body-whor! constituting the whole shell, ornamented with straight
oblique ribs, prominent and widely spaced, abruptly interrupted at half the height of
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the shell; outer lip forming a channel which is prodnced up to the apex, but does not
seemn to be continued on the opposite side. In a few individusls the sutures are
distinetly visible. When this occurs, the dorsal ribs of the body-whorl are thicker
than those of the previous whorls, and two or three times further apart.

Dimensions.
Height . . . . . . . . . . . . T0mm,
Dinmeter . . . . . . . . . . . « 16 ,,

Occurrence.—Upper Ranikot : upper beds of zone 3, Jhirak (Vredenburg, %9); zone
4, hilly ground north by east of Petinni, below the big scarp of white limestones,
north-west of Kotri (Fedden, %7F), Jhirak (Fedden, §,2"; Vredenburg, 2.0, left bank of
Indus opposite Jhirak (Vredenburg, %.1).

Remarks.—This fossil is as extraordinarily abundant in the upper zomes of the
Upper Ranikot as Calyptrophorus indious in the lower zomes of this sub-division,
Tnstead of the immature casts figured by d’ Archiac and Haime, we have been able to
study specimens with the shell preserved, reaching the meximum size, and showing
the coarse tibs of the body-whorl, with which these authors were unacquainted. This
species is the original of the section Mauryne, de Gregorio (1880), and the present
specimens enable us to complete its diagnosis : hitherto there had remained some
doubt concerning the existence of the channel connected with the ‘outer lip, extending
up to the summit, and whose external edge gives rise to the axial folds at each
interruption of growth.! It is now ecvident that this disposition indicates a close
relationship to Semiterebellum and confirms the subgeneric distinctness of Mauryna,
at least relatively to Terebellum, sensu stricto.

The Indian species is much narrower and much more elongated than 7', pliciferum

Bayan, from the Prisbonian of Venetia,

Family : APORRHIAIDZE H. and A, Adams

Genus: Crenorus, Philippi, 1836.
Section : asvssenrrr4, Cossmann, 1904.

Cuexorus (MAUSSENETIA) DIMORPHOSPIRA, sp, nov., PL IV, figs. 26-28;
Pl VII, figs. 4, 4a.

Description.—Size moderate : shape ventricose, biconical without the wing; spire
moderately elongate, conoidal, with dimorphous ornamentation ; the spire consists of

1 Cosamann, Essais de Paléoconchologie comparée, VI, p 46 (1604\,
v
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geven or eight whorls, the earliest of which are convex and smooth: the next ones
spirally striate, the later ones angular towards their lower (posterior) third ; the height
of each whorl equals nearly half its width ; sutures linear. The later whorls are orna-
mented with seven coarse spiral threads, of fecble relief, equally spaced, somewhat
wider than the intervals between them. Body-whorl large, globose, gibbous on the side
opposite to that of the wing, slightly excavated beneath (behind) the prominent keel
which corresponds with the third spiral thread counted from the suture; base oval,
dechivous, ornamented with spiral threads which are thicker and moro crowded than
those of the spire. and which persist on to the canal. Aperture very narrow, closely
following the curve of the columella, bearing the remains of a winged expansion which
was probably keeled like the body-whorl, and which is prolonged up to the apex of
the spire; columellar callus broadly spread ont over the base, and bounded by a keel
.along the neck; rostrum and digitations unknown,

Dimensions.
Probable height . . . . . . . . . . . 50 mm.
Dinmeter without tho wing . . « . . . . B . M,
Thickness . . . B . . . . . . . . 2

Occurrence.—Upper Ranikot, Jhirak : zone 3 (Vredenburg, 5), zone 4 (Fedden,
020, Vredenburg, %7). According to Mr. Vredenburg, this species, or one very
closely related, occurs also sbundantly, as casts, in the Laki limestone overlying the
Ranikot group.

Comparison with other species.—The fragments originally sent to us (Pl IV, figs.
26-28) recalled Sulcogladius on account of their ornamentation and keel, both of
which closely resemble the same features in Rostellaria goniophora Bellardi, the type of
the subgenus Sulcogladius, But this impression was dispelled by our examination of
a much more complete specimen subsequently forwaided to us by Mr. Vredenbwg,
showing the columellar callus, and the remnants of a wing extending up to the apex
of the spire (Pl. VIII, figs. 4, 4a): the shell must evidently be classified with the
subgenus Maussenctia, Cossm., (Essars Pal. Comp., 1904, fasc. VI, p. 118), the type of
which is M. Steadti, Cossm., characterised by the same ornamentation, with the same
keel and gibbosity on the body-whorl. Nevertheless. Chenopus dimorphospira is much
more ventiicose than the European species, and its threads are more regular. No
comperison can be established in the case of the wing which has disappeared in the
Indian specimens.

Itis very interesting to find in the Tocene of Indin, a representative of this
paleocenic form of the Paris basin; perhaps it will ultimately be shown that the
species of Sulcogladius from the nummulitics of the Mediterranean (none of which have
yeb been found with the wing preserved), will have to be united with AMaussenetia,
indicating stages in the migration of this form.
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Family: CERITHIDZ Fleming.
Genus: CpriTEIUM, Bruguitre, 1789.
Section: esxuraxizrc, Boyle, 1884,

CerrrEIUM (CAMPANILE) SUBSDMICOSTATUM, d’Archiac and Haime, (?), PL V,
figs. 9, 10,

1853, Cerithium subsemicsslatum, A'A and H., loe. cit., p. 300, Pl XXIX, fig. &

Description.—Large, depressed; spire elongated, conical, consisting of very low
~whorls, whose height is only one quarter of their width; these whorls are feebly convex,
they overlap one another to a considerable extent, and they are separated by deeply
-channelled sutures; their posterior margin has the shape of a narrow step-like band;
they are ornamented with thick oblique ribs, very obsolete, of the same width as the
intervals between them, more prominent on the later whorls. Body-whorl low, with
convex base; columellar margin with two prominent lamellar folds, of which the

anterior one is oblique, the other (the parietal one), very distant from the first, and
horizontal,

Dimensions.
Height . . . . . . . . . . “ . 60 mm.
Diamoter . . . , . . . . . . . .35 .

Oceurrence.—Upper Ranikot, zone 2, three miles enst of the old coal-pit near Leilan
(Fedden, sea); zono 3, same locelity (Fedden, 2,5°), and Jhirak (Vredenburg, ££).

Remarks,—D’ Archinc and ITaime have described C. subsemicostatum from the
«external impression of a crushed fragment showing no remmani of the aperfure.
Their diagnesis does not differ however from ours, except in one particular, relatively
to “the system of very delieate capillary striations occupying the whole surface,”
Owing to the weathered condition of our specimens, it has not been possible to ascer-
tain whether the whorls are really striated in o spiral direction,  Still, in spite of this
small difference, they appear to belong to d’Archiac and Haime's species. It should
be noticed, however, that the type deseribed by our predecessors was obtained from
an entirely different horizon, since, as mentioned by them, it is associated, in the same
matrix, with Nummulites garansensis, and is thereforo an oligocene fossil. We have
thorefore placed a query after our identifisation.

D’Archiac and Haime have compared their species with C. subsemicostatum, Desh,,
from the Thanetion of the neiphbourhood of Beauvais, though they recognise thal it
differs by its folds extending from suturc to suture, while “in the species from the
Seine basin, they stop at half the height of the whorls, tho striations continuing
uninterrupted on the other half” To this difference (supposing, of course, that our
specimens correspond really with d’Archinc and Haime’s species) must be added th
.capital one that the two fossils evidently do not belong to the same sub-genus,
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C. aemicostatum being a Vwlgocerihium, while the Indian fossil is an undoubted
Campanile, as shown by its columellar and parietal folds. D'Archiac and Haime also
notice that “judging by the illustration, which is not quite satisfactory, one might bo
tempted also to compare this Cerithium with C. cornucopie, Sow. (Miner. Conchol.,
Pl. CLXXXVIII, fig. 1), but a comparison with the original specimen shows no real
analogy.” Novertheless, our specimens, belonging as they do, to the sub-genus
Campanile, are truly related to the above mentioned species which belongs to the
same sub-gencric division. and whose last whorls also bear large curvilinear ribs,
which are, however, more nodular and curved anteriorly than those of the Indian
species. The apex of the spire is missing in all our specimens, so that we cannot
verify whether they possessed that dimorphism of outline and ornamentation which
characterises not only (. coi nucopia, but generally all species of Campanile in which
the earlier whorls are flat and ornamented with granular striations, while the later
ones are in most cases convex, teriaced, and tuberculated.

Genus: Rurxocravis, Swainson, 1840,

RmxocrAvis susNuDA, d'Archiac and Ifaime, Pl V, figs, 13, 16

1853 Certlnum subnudum, 4°Arcluac and Hame, foc e, p. 301, T XXVI, kg 17,

Description.—~Size moderate, shape elongated ; spire clongated, regularly conieil
consisting of twelve to fiftcen flat whorls, whose beight is equal fo half their width,
scparated by shallow, almost horizontal sutures; the whorls are omamented with
vertical or slightly oblique ribs, widely spaced. irregularly distributed, crossed by thin,
widely spaced revolving threads, of which there are about ten in each whorl: this
ornamentation nevally disappears on the later whoils where one only notices here and
there some varicose folds. Body-whoil accupying one-third of the total height,
rounded at its base which only bears spiral threads and a varix opposite the outer lip:
there is a sub-carinate basal ridge revolving round the neck. Aperture wide, oval,
ending anteriorly in a wide canal, and posteriorly in a narrow channel which is pro.
duced internally; outer lip sinnous, reflected outwards; columella exeavated, smooth;
oolumellar margin callous, slightly detached from the base.

Dimensions.

Height . . . . . . . . 62mm.
Diameter . . . . . . . o . . . . PO i
Occurrence.—Upper Ranikot, Zone 2: three miles east of the old coal-pit near
Leilan, amongst gypseous shales (Fedden, ?Er%':). Zone 2 or 3: Hotinnlak {pass),
10 miles south of Ranikot, (Fedden %"). Zone 3: Jhirak (Vredenburg, &%), Zone
4: Jhirak (Fedden, S.{v, Vredenburg, ,.seris).
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Comparison with other species.—As already noticed by d’Archiac and Haime, the
fossil which they figured as the type of Cerithium subnudum, is an immature specimen
lncking the aperture, but it agrees fairly well with the earlier whorls of our specimens.
Some of the fragments examined by these authors must have been more characteristic
than the one figured, to enable them to declare that ¢ this species may be regarded as
representing in the seas of that part of the globe, Lamarck’s Cerithium nudum so
common in the “ caleaire grossier* of the Paris basin.” (Loe. cit., p. 301.) Never-
theless, the Indian species is distinguished by its more pronounced exial pleats, and
less distinet spiral siviation. Regarding their further remarks on the species,
&’ Archige and Iaime were at a disadvantage owing to the imperfection of their
material, Far from being rare, as stated by them, the shell seems to be rather
plentiful. and extremely variable, so that one might ensily define a number of different
species, were they not all connected by intermediate gradations.

Like the closely related species from the Lutetian, this shell belongs to the genus
Rhinocluvis, Swainson (Verlagus, Klein), and probably, owing to its non-plicate
columella, to the group for which Mr. Vignal has recently proposed the name of
Pseudovertagus ;* but the latter distinction is very insecure, for there exist many forms
with more or less obsolete folds, We will content ourselves, therefore, with the
reference to Rhinaclavis.

Rmrocravis ANGYSTOMA, (d’Archiac and Haime), Pl V, figs, 12-14,

1853  Rostellw iu angisioma, A’ Archine and ¥aime, loe. eit , p 311, Pl XXX, figs, 14, 15.
Perebra contorln, bd, p 321, Pl XXXI, fig. 18 ; P1 XXXIII, fig. 10.

Description.—Large, narrow, clongated, pupiform; spire long, subulate, conoidal,
consisting of fiftcen to twenty slightly convex whorls, whose height equals or even
exceeds {wo-thirds of their width; they are separated by deep very oblique sutures,
anteriorly bordered by a narrow declivous band; the surface is ornamented with
{welve to fiftcen veiy obsolete, regularly distribuled, close-set spiral threads, ofton
missing on the last whorls; the early whorls also show axial folds, Body-whorl very
tall, oval, attenuated at its base, with a rounded feebly raised ridge round the neck.
Aperture [leebly expanded, oval, anieriorly terminated by a broad sub-canaliculated
depression, posteriorly lLearing a narrow chaunel deeply ocutting into the parietal
cnllus; outer lip thin, without. n distinet rim, sinuous, posteriorly detached together
with the chamnel; columella excavated, apparently non-plicate; columellar margin
callous, feebly spreading, clenily detached from the base and from the basal ridge.

Dimensions.

Probablt height . . . . . . . . . . . ., 85mm,
Dinmter . . . . . . . . . . . . .17,

1 Vigna), Liste des coquilles des environs de Dhbounny, p. 5 (1004), Cossmann, Lsama de Puldoconchelogie com.
parée, VI, p 81 (1000).
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Occurrence.—Upper Ranikot. Zone 2: three miles east of the old coal-pit near
Leilan, amongst gypscous shales, (Fedden, @29, Zonec 4, Jhirak (Vredenburg, o)

Remarks.—The turnieulated shell which d’Archiaec and Haime have deseribed as
* Rostellaria angistoma” is evidently a Rhinoclavis, as indicated, indeed, by the shape
of the aperture in the original figure illustrating it (Pl. XXX, fig. 14, of d’Archiac
and Haime's Memoir) only the sutures aie not diawn sufficiently obliquely in this
fisure in which the penultimate whorl seems very much out of proportion, the
spectmen being, perhaps, accidentally distorted. There is no serious doubt, however,
as to the specific identity of our specimens with the shell represented in figure 14, the
apical whorls of which are axially plicated. Figure 15 of the same plate, which
shows the sutures more oblique and the whorls partly concave, partly convex, pro-
bably represents & weathered specimen. The same authors have also figured under
the name of *“Terebra conlorta™ two more fiagments of the same fossil, in which the
sutures arc 1epresented as more oblique, and the small sutural band is elearly indi-
cated. This species is readily distinguiched from Cerithium subnudum, by its oblique
sutures and by the absence of varices on the last wharls; its hasal ridge Is also mote
obsolete.

Genus indet., sp, indet., Pl VI, figs, 1, 2,

Description.—Large, turriculated, narrow; spire clongated, slender, regularly
conical, consisting of broad whorls whose height is equal to about ane-third of their
width, separated by shallow, feebly incised sutures, ornamented with big nodular
tubercles, spaced wide apnart, rather nearer the posterior than the anterior suture
Body-whorl large, with convex base; its surface is weathered. and there appear to be
some obscure indications of spiral cords, and of sinnous striee of growth, close to the
row of nodular tubercles. The aperture is damaged, but does not appear to have
been anteriorly canaliculated.

Dimensions.
Height of frngment . . . . , . . . . . . . 0 mm.
Diameter . . . . . . . . . . . . . 35,

Occurrence.—Uppermost Ranikot, Jhirak (Vrodenburg.’i.s:).

Remarks,~—This specimen closely resembles in outward appearance d’Archine and
Haime’s figure of Viearya Vernewili, d’Arch. (los. cit., Pl. XXVIII, fig. 4), a fossjl
whose classification still remains ambiguoue., According to Mr. Douvillé, 1lus form
does not seem to helong to the family Cerithiide, but is more probably one of the
Mdlaniide.! Moreover, it is not, as supposed hy d'Archine and Haime, an eocene
form. Jenkins, in 1864, described a closely similar species ocourrine in Java, amongst
beds which he considered miccene, and was led thereby to atiribute a similar post.
eocene age to the Sind fessil (Quart, Journ.. G. S., XX, p. 64). 'This conclusion wag
confirmed by Blanford and Fedden’s survey of Western Sind. In Medlicott and
Blanford’s * Manual of the Geology of India,” (1879), Vicarya Vernewili js.

1 Cosemann, Eais de Pallaconchologre comyparée, VL, p. 05 (1900)
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figared as one of the typical G4j fossils (the figure being merely a copy of that
published by d’Archine and Haime). According to Mr. Vredenburg, the only sreci-
men that can be traced in the Geological Museum in Caleutta, with exact data as
tn ils geological horizon, was obtained by Fedden in beds which he regarded as
nppermost G4j, and which overlie the whole thickness of the typical G#j formation.
Tven supposing that the bulle of the Gdjis upper Aquitanian, this fixes the age
of this specimen as not older than Burdigalian, which entirely agrees with Jenkins’
conclusion, (Jenkins speaks of the Java bedsas ““upper miocene,” but the discre-
pancy is only apparent, beeause the same author speaks of oligocene stratn of the
horizon of Nummulites iniermedius as “lower miocene,” in accordance with the
nomenclatare in vogue at the time when he wrote.)

In consequence of this well established difference of geological age, and of the
imperfeet. candition of the fossil briefly dingnased above. we have refrained from clas.
sifving it.  The shell is broken at the very spot where one would have to look for the
generic criterion of Viearya, that is the peculinr pleurotomid sinus at the margin of
the outer lip.

The number of nodular tubercles is eight ta each whorl, the same as in Vicarye
Verneuddi, but thes seem moro distant from the suture and more rounded (perhaps
as o result of wenthering); after attentively examining the spire, we have failed to
discover any indieation of a sinnous line of growth, or of the band foxmed by the scar
of the'sinus, which is wel! indicated in the figures of d’.Archine and Haime’s monograph :
it is only on the bare thai one can guess the existence of a few oblique and eurvilinear
strintions of growtlh in front of the row of tubercles. There is no indication, either,
of the granular cord aceupying the same position in d’Archiac’s type.  Lastly, on
the ventral fnce on the body-whorl, the shell is missing at the very spot where the
figure of V. Ternewili indicates a greatly developed columellar and parietal eallosity
cextending os fox as the penultininte whotl ; the exislenceof this fenture, consequently,
must rewnin doubtful,

Under the circumstanees, we are compelled {o postpone any final decision regard-
ing thix interesting Inssil which has about the same dimensions as V. Verncuils, but a
more conical shape and more oval base, so that. il it should belong to the same genus
it naust at lonst Tepresent an entirely dislincl species,

Femily : TGRRITELLI DA Gray.
Genus: Trrrrrorra. Lamarck, 1709,

NERRITELLA TALALNSIS, Cossmann, Pl V, figs. 20, 21,

11880,  Turritella mulet., @' Archine, Zidoure des proqres 4. la Géslogiv, Vol, 111, p, 236,

: 1IR63, Turrdells afims, @'Avchiso and Hajme, foe. it p 205, figs, 16-14 (non 2. afinae, Maller
1851, Ifetr, Aach Kreide, 15, p. 31, PL IV, i 11.)

YI00S,  Purntella halaensis, Cossmann, Revne ents Paldoz., Vol 111, p. 197 (Reet. Nomenel.)
Description.—Large, slender, regular: spire clongated, regularly conieal; angle of

the spire, about 10°: whorls tall, their height nearly the same as their brendth, separated
N
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by incunspicuous sutures; the oinamentation consists, antetiotly, of a thick, sub-
carinate 1idge, const tuted by the juxtaposition of two or more cords thicker 1than the
ganular fine threads that cover ihe remaining portion of the whorls. the intervals
between which are occupied by two or thiee much finer thieads, while the whole sui-
face is delicately latticcd with plications of growth which are verv sinuous posteriorly.

Dimensions.
He gin of igured fragment . . . . . N . . 0% mm
Diuncter . . . . - . . . . . . 16,
Occurrence.~Uppermost Ranikot, Jhirak (Fedden %r:ﬁ)

Comparison with other speeies.—This species closely resembles the form figmed by
d'Archiac and Haime under tho name of T. «ffin’s (a vame preocenpied in the nomen-
clatute by « cretaccous fossil described by Muller in 1851). MAccording to their
account. this is however an oligocene species, as it is stated to be associated with
Nuwmmulites garansensis, and in Fedden’s liet, it is mentioned as characterising the
oligocene ** Nari group™ ( Mem. G. 8. 1., XVIIL. p. 206). 11 the figures in d’Archine
and Uaime’s monograph are aceurate. the specimens which they represent difin to
some extent from the Ranikot form: the junicula constituting the anterior sutual
swelling are shown as being much more rounded; the other threads are shown as
more coarsely unequal; the flexunons striwe of growth are missing, and the spiral angle
is more open. Nevertheless, the Ramkot and Nari forms. if not identical, are closely
related to one annther; but instead of comparing our specimens, as d’Archiac and
Haime did theirs, with 7. Deshayes:, d'Arch.. which has five regular threads and the
sutures excavatcd instead of bulging, we think they can far more suitably be compared
with T\ carmifera Desh., which essentially characterises the Lutetian of Westetn Ewope ;
only the Iatter, mstead of a bifid sutural bulge, has a single eharp keel, whieh gives the
whotls a different aspect; morcover, the other thieads of the Ranikot fossil are per-
haps mote equal in size and more 1egulerlv spaced than the somewhat intermived ones
of T. emintfera.  Our specimens do not show the base of the body-whorl.  I).Arching
and Haime state that the base of their specimens is flat and grooved.  Should thie
be the case also with the closely 1elated Rambkot form, it would constitute anothe
difference from 7. carinifia whose hase is slightle convex and bears a few concentric
thieads.

The nodular limestone of the neighbourhood of Cairo. whose age is probably
Lutctinn, contains a fossil which one of us has provisionally refenied to 7. carnefira
(Cossmann. 1901, Add. faunc numm. Lgypt=, p. 11, PL I1, figs 5. 6. of special jssuc);
it differs from the Ranikot fotm hy ite non-hifid, though scarcely keeled hulge. and by
the sub-imbricate declivous shoulder intervening between this bulge and the suture,
while the more rounded swelling of the Ranikot form abuts directly on the suture,

TCTRRITELLA INFRARIMATA, sp. nov,, PL VT, fige, 6, 7.

Description.—Large, slendel, narrow, regular, almost cylindiical: spire l-ng.
1egularly subulate, whorls numncrous, tall, their height equal to alout nine-tenths of
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their width, inflated towards their anterior thivd, posteriorly exeavated, separated by
deep canaliculated sutures; their surface appears to have been ornamented with
numetous, irregularly disttibuted, obsolete thrends, and by a thick ridge, constituted
by the union of several threads smirounding the posterior snture.

Dimensions.

Hoght of o fragient consisting of four whotls - . . . . 00 mm.
Dametur . . . . . . . . . . . 16 ,,

Occurrenec.~Said to be fiom Zimmiwari ravine. Probably zone 2 of the Upper

Ranikot (purchased by Fedden, ¢ *9),

Comparison with other specics.—Although this species is represented by a solitary
fragment consisting of only four whorls and unfortunately rather weathered, it is readily
distingnishable Irom I halaensis, not only on account of its almost cylindrical
outline which indienies a very long spire, but espeecially becanse the prominent revoly-
ing ridge occupies the posterior margin of the wheils instead of the anterior one, which
gives the shell quite a different appearance, irrespective of the outhne of the whorls
which is somewhat swollen anteriorly and posteriorly excavated, instead of being uni-
formly 1cctilinear asin I. halaensis. Some traces of spiral omaments subsist upon the
better preserved parts of 1he smface, but the strice of growth are wvisible,

7. infrarimata somewlhiat recalls 7' kybrida. Desh., from the Suecssonian of the
Paris neighbuuthood, in  which the suture is also encucled by a rounded ridge ; but
the Sneqsonian species also exhibits, hehind the snture, n broad furrow divided by a
spital thread. no trace of which can be seen on the Indian une; moreaver, the 1evulv-
ing {lirends of the latter wote probably less regular than those of 7. ][ybn'da.

TURRITELLY ANQTLATA, J. de U, Sowerby, Pl VI figs. 3-5,

1810, 4, do (. Bowerby, Tranc, Geal. Soc,, Lond,, (2). Vol V, PL XXV, fig. 7.
1842 A, d'Ocbany, Pea lrane, Vol. H1, fAage 20, No 161
1833 D Aiohne and Habme, lor e, p, 296 P XXVIL 62 8,9, 00m 6, 7)

Decoription.—8ize moderate, dhape rather ' naviow, slender, spire clongated. regu-
larly conical ; spire whorls numerous, angular, separated by deep sutures, which are
aven channelled on the initial whorls; they are ornamented anteriorly with a large
subgranular keel and an obsolete thread on the anterior declivity in front of the angle
constituled by thus prominent, Teel; the postwior slope. excavated behind the keel.
hears five or six thin, granular threads, disposed with little regularity ; two of them,
gitunted on the convexity of the posterior region. are usually more prominent than the
others.  Body-whorl with an additional peripheral thread. Aperture subquadran
gular,

’

Probable dimensions.

Heght . . . . . . . . . . . 60 mm.
Dintuete ¢ - . . . . ‘ " ] . . . 16 o
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Occurrence,—Upper Ranikot, lowermost beds (zome 1) east of Kandaira, Vera
plain east (Fedden, £,5) 1 zone 2. amongst gypseous shales, three miles east of the old
coal-pit near Leilan (Fedden, lews); uppermost beds (zone 4), Jhirak (Vredenburg,
Tee); left bank of Indus opposite Jhirak (Vredenburg, *r). This species has a very
extensive vertical range, and occurs abundantly also in the Naii and Gij of Sind.
J. de C. Sowerby’s type was collected by Grant in the Gfj beds of Kachb.

Comparison with other specics. —This species is very variable: it is not surprising
therofore thatin our specimens tha spiral angle should seem narrower than is shown
in ®’Archinc and Haime’s figures. Nevertheless, it is not so varinble as has been
supposed by the authors of the ** Description ', who, according to our opinion, have
erroneously united J. de C. Sowerby’s typical 7, anqulata with his T\ assimilis. The
Iatter lacks the anterior keel which is replaced by two smooth threads. Moreover, the
outline of 7' angulate is mote mesaliiform.

T. figolina, Carez, from the nummulitic of the Pyrences, has a much sharper
keel than the Indian species, and its whorlsare flat. 7' ataciana, d’Orb.,, from the same
region, is also not unlike 7. angulata, but its keel is less prominent, and the threads
decorating the remainder of its surface are more regular.

Turritert.s Hownaxoy, sp, nov., PL V, figs, 17-19,

Description,—Large, narrow, slender: spire long, sub-cylindrical, the spire angle
of very few degrees; whorls convex, tall, their height equal to two-thirds of their
width, separated by deep sutures behind which is a emall sub-angnlar thread : the
whorls are ornamented with thice thin equidistant. prominent kecls, sometimes sub-
granular, separated by concave intervals, with sinuous striations of growth,

Dimensions.
HBeight of largest frazment . . . . . . £0 mm.
Dismeter of the same . . . . . . . . . 12

Occurrence.—~Lowest beds of Uppar Ranikot, north of Leilan coal-pit (Fedden,
% ); two miles east of Kandaira (Fedden, °,5;°). Zone 2: gypseous shales, three
miles east of Leilan coal-pit (Fedden, )., Zome 4: Jhirak (Fedden, $.22; Vreden-
burg, 1»:\:"'1%1 ) )

Comparison with other species,—Althongh this shell appears to be common, it does
not occur amongst the material examined by d’Archizc and Haime, whose memoir only
includes many-keeled species, such as 7. Deshayesi, T. Renevieri, or with a prominent
ridge, like 7. halaensis. Outside of India, we are not acquainted with any eocene species
exhibiting the same shape together with the same ornamentation: the forms already
described, cither in Egypt or in the Pyrences, when they bear three keels, have convex
whorls, or, if the whorls are flat, they are imbricated, and the kecls are unequal,
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TURRITELLA DIASTROPHA, sp. nov., Pl, VI, figs. 16, 17,

Description.—Rather large, narrow, slender, cylindroid ; spire long, regular, with
-spire angle not exceeding 4° or 5°% spire whorls convex, tall, their height being equal to
three quarters of their width, separated by ‘shallow sutures bordered by asmall thread,
-ornamented with four sub-granular, thin, projecting keels, of which the two middle
ones are closer together than the two outer ones which are separated from the suture
by concave intervals. Last whorl relatively low, with a fifth keel round the periphery
of the base, which is declivous and smooth. Aperture subquadrangular; outer lip
sinuous, excavated in the middle ; columella concave, smooth, with a somewhat callous
margin.

Dimensions.
Probableheight . . . . . B . . . . 60 mm.
Diamoter . N . . . . . . . B N 15

Occurrence,—Lowest beds of Upper Ranikot, hill section east of Kandaira, Vera
plain east (Fedden, et

Comparison with other species.—T. diastropha cannot be regarded as a variety of
T. Hollandsi, because it carries one more spiral keel, and because its whorls, which
appear convex in the middle, in consequence of the projection of the four keels, are
distinctly excavated in the sutural region, the shell assuming, therefore, something of
the appearance of a twisted column, on account of which we have given it the specific
name of diastropha. This species is quite baculiform, with = spire angle even smaller
than that of I. Hollandi. Consequently, amongst the eocene species of various coun-
tries, we do not know of any that can be compared with it

Genur : MEsALIA, Grey, 1840,
Mesanra MrcqueNes, sp. nov., Pl V, figs, 22. 23,

Description.—Size moderate; shape depressed, short, conical; spire clongated,
almost conical, becoming slightly conoidalin the full-grown shell, consisting of eight or
nine slightly convex whorls, whose height is equal to half their width, separated by
deep, channelled sutures which are encircled by an excavated band; the whorls are
ornamented with three thick equal and equidistant keels, and with a small thread
encircling the suture; in the intervals between these keels, and upon the sutural hand,
there are delicate, very sinuous striations of growth. Body-whorl large, including a
little less than half the total height, excavated at its base which carries six concentrie
threads which become more crowded towards the neck., Aperture wide, rounded;

-columella excavated, smooth ; outer lip very sinuous.

Dimensions.

Height . « . . . . . . . . . . . 35mm, .
Diameter . . . . . . . - . . 15 ;,
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Occurrence.~Upper Ranikot. Lower partof zone 2: gypseous shales, three
miles east of Leilan conl-pit {Fedden, ¢ Zone3d: Jhitak (Fedden, 530 Zone d
hilly ground north by east of Petiani, north-west of Kotii, below the big scarp of
white limestones (Fedden, %:3¥) : Jhimk (Fedden, §_i%'; Vredenburg,, o).

Comparisun with other sprews.—This shell is evidenily 1elated to M. fasciala
Lamlk.. of the Paris basin (middle and upper eocene) ; nevertheless, it is much less
clongated, less pointed at the apex, more conoidnl towards the base when full grown;
the keels are more regular, and the stmations of growth more concpicuouns. 3, Locardi
Cossm., from the eocene of Dimé in Egvpt is less depressed and carries a fourlh
sutural thiead.  Linstly, M. obrute Locnrd. from Tunisia, differs from M, Mecquenems

both in shape and ornamentation.

Fanuly : MELANH D.E (Lamarck) Gray
Genur: Prncsocens, Rafinesque, 1819,
Pururcerny VARIANS op. nov.. DL, I1, figs. 8.5,

Description,—Size moderate ; shape narrow, elongated , spire turriculated. conieal.
acuminate at the apex, varying according to the age of the shell, consisting of
numerons whorls who-e height equals hali their width, separated by superficial sutures,
eneitcled by a smail beaded thread ; the ornamentation, which i variable, commences,
on the first whotls, with 1ather crowded, small, straight ribe, among<t which are some
broader vatices. intetiupted pocteriotly by an excavated band which extends up to
the sutural thread. and occupies firsi cne quacter, and, latcr on, onethinl of the
width of each whoil; at u further stage. the ribs grow wider apart, and their anterior
extremity ends in a spiny projection, while three or Jour verr obsolete threads wnie
developed on the posterior band s lastly on the latest whorls, the ribs disappeur. and
nothing remans but the spines oceupying approximately the middle of the whols. aud
united by a feebly projecting keel  The aperture docs not appear to have been pru-
vided with a canal,

Iimensions.
Probable haght . . . . . R . . . . & mm
Dinmeter . . . B . . . . . . . . 1]

Occurrener.—Upper Ranikot, lower fossififerous band in zone 2, three miles east
of the old coal-pit near Leilan (Fedden, 5,270).

Compurison with other specres.~14 is on necount of thesimilarsty of the ornamenta-
tion of this fossil with that of Cerithium spinosum. Desh., that we have referred it to the
genus Plewocera : polymorphism of the spire is a charaeteristio foature of the Melaniide,
so that our attribution may be nccepted as correct, in spite of the verv fm g-

mentary condition of thespecimens. The Indian species differs, however, from that
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of the Cuisian of the Paris neighbourhood, owing to its less conical, morc clongated
and move acicular shape, and ils mo1e spinose body-wlorl, which owing to the median
position of its spines, differs so thoroughly from the preceding ones, thit 1ts fragments
might be taken for those of a diflerent species.

Family : SOLARIID/ Chenu.
Genus : SonAnrivn, Lomarel, 1799,

SoLArIUM VREDENBURGI, sp. nov., Pl. VII, figs. 34-3G.

Descriptiony Small, discoidal: spire projecting, conoidal, consisting of four
slightly convex whorls, separated by sutures encircled by sn excavated band; the
whorls are ornamented with numerous granular cords, often bifid, mingled with finer
threads. Body-whorl very large, constituting nearly the whole shell, separated from
the base by a sharp granular keel; base ornamented with granular unequal threads,
which become broader towards the centre ; wmbilical funnel wide open, limited by a
erenulated keol, showing all the spire whorls. Aperture trapezoidal.

13 . -
Dimensions.

Height . . . . . . . . . . . . . . Gpm

Diameter . . . . . . . . . . . . . 13 4

Occurrence,—Uppermost Ranikot, Jhivak (Vredenburg,) % 7).

Compas ison with other species—In their monograph on the Indian Nummulitic,
d' Archine and Haime have described two species of Solariune: one of them, 8. effise,
J.de C.Sow., o Gdj fossil, is distinguished from the Ranikot species by its narrower
umbilicus surrounded by o crenulated ribbon instend of & keel, and by the orna-
mentation of its spire consisting of only a few distant grooves; the whorls of
S. Vredenburgi are slightly convex, while S. affine has them flat, The second species,
8. euomphalides ’Arcl. and Haime, has rounded whorls forming steps; it hasno
peripheral keel, and belongs perhaps to another genus. S. Vredenburgé rather
resembles S, canaliculatum, Lamk,, from the Lutetian of the Paris neighbourhood ; it is
distinguished, howover, by its more numerous basal threads, its more crowded crenu-
lations round the umbilicus, its less caniliculated sutures encircled by a broally
excavated band, while the remainder of their surface is more convex.

Famuly : PYRAMIDELLID& Gray.
Genus  Panyruostodi, Bayan, 1873,
PARYPHOSTOVA OONVEXIUSGULUV, sp. noy., PL. VI, figs. 11, 12,

o Description~Small, narrow, clongated ; protoconch constituting a small em.
bryonic knob, smooth and obiuse; spire clongated, slightly conoidal, consisting of
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eight convex whorls, whose height is equal to half their width, separated by deeply
overlapping sutures, ornamented with six grooves deeply engraved into the shell, the
intervals between them and the sutures constituting seven unequal ribbons whose
width increases towards the posterior suture. Body-whorl short, including less than
half the total height, rounded at its base which is ornamented like the remainder of
the surface. *Aperture wide, pyriform, obliquely situated, anteriorly produced and
rounded, posteriorly angular, circumscribed by o broad swelling; outer lip oblique,
externally bordered by o flattened sulcate margin, with a slight depression at the
posterior angle; columelln smooth, not excavated; columellar margin callous, well
detached from the base.

Dimensions.
Height . . . . . . . . . . . . . . 80 mm.
Dmmeter . . . . B . . . . . . . .23

Occurrence.—Upper Ranikot, lower fossiliferous band in zone 2, three miles east
of the old coal-pit near Leilan (Fedden. 92%),

Comparison with other species.—D’Archiac and Haime have figured in their
monograph, a fragment from the Punjab which they refer to P. marginatum Lam.
(Pl. XXV, fig. 2.) but which is readily distingnished from our new species by its flat
whorls and more conical shape. If that figure is correct. which is not quite certain,
it indicates the presence in India of another species of Pawiypliostoma. P. convexius-
culum differs from P. minus Desh. of the Paris cocene, by its narrower shape, its
convex whorls, the number of its spiral ribbons, and the shallower notch at the
posterior angle of its aperture ; lastly, the swelling round the outer lip seems narrower
and less promiment.

PARYPHOSTOMA ? MUSALLETORME sp. nov., Pl V, figs. 26, 27,

Description.—Small, narrow. elongated ; spire turriculated, approximately conical,
consisting of about eight feebly convex whorls, separated by very deep sub-canalicu-
lated sutures; the ornamentation consists of six concentric threads, regularly increas-
jng in size towards the posterior margin; the last one, next the suture, is bifid and
separated from the others by a brord excavated furrow. Body-whorl large, including
two-fifths of the total height, with a rounded base upon which the threads persist,
becoming more crowded fowards the extremity, and with a thin intercalary thread
in their intervals.

Dimensions,
Heght . . . . . . . . . . . . . . Jomm
Dinmeter - . . . . . . . . . . . . 6,

Occurrence.—~Upper Ranikot, lower fossiliferous band in zone 2, three miles east of
the old coal-pit near Leilan (Fedden, ;%280),

(1]
186 *a
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Remarks.—There is some doubt as to the generic position of this shell ; it is quite
distinct from the one already noticed, figmed by d’Aichiac and Heime as Paryphos-
toma  marginatum Tam,: its whorls are rather convex and ornamented with
inequidistant cords separated by grooves, and not overlapping like the ribbons of a
Paryphostoma ; moreover, there is no indication of the thickened margin of outer lip,
and the general appearance of the shell rather recalls that of a Mesalia. We would
have referred it 1o the latter genus, were it not for the complete absence of any
sinuosity of the strite of growth visible on the largest of the two specimens, where they
seem slightly oblique and feebly convex, Consequently, the generic classification can-
not be absolutely certain, so long as the aperture remains unknown. At any rate it is
specifically distinet from P. converiusculim whose almost perfect aperture leaves no
doubt as to its correct generic attribution,

Family - HIPPONYCIDE
Gexus : Hieroxyx, Defrance, 1819.

Hirroxyx Arcuiscy, sp. nov,, PL VII, figs, 21, 22.

Description,—Size moderate, shape flattened, oibicular, discoidal ; apex small,
very cxcentric, with a minute projecting coiled nueleus; surface ornamented
with concentric lamellm of growth, somewhat irregular, crossed by very crowded, thin,
regulax, radiating ribs,

Dimenstons.

Diamctor. . - . . . . . . . . - . 27 mm.
Occurrence.—Upper Ranikot, upper fossiliferous band in zone 2, threc miles east
of the old coal-pit near Leilan, Band Vern plain east (Fedden, %Y. Only one

specimen,

Comparison with ofher species.~This interesting shell is distinetly 1elated to
H. Heberti, Deshayes, from the bartonian of the Paris basin; it is distingnished by its
more delicate and more equal ribs, and its more marginal summit, with more coiled
nueleus, H, cornufus, Desh. from the Lutetian, is more conical than JI. Arclaaci and
still more delicately ornamented. The Indian shell does not seem to be referable to
the genus Capulus, though we have nut been able to verify whether the embryonio
shell is ornamented, nor have we been able to see the muscular impression : the shell
above deseribed is fixed upon a sort of support externally convex, which bas exactly
the same outline as the shell, and o smooth oxternal surfoce; it perhaps actually

represents the caleareous support seereted by the animal.
o
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Family : NARICIDZ.
Genus: Narica, Recluz, 1839,
(= VanEoRo, Quoy and Gaimard, 1832.)
NArIcA SUBSPHERICA sp. pov., Pl. VII, figs. 18, 19,

Desciiption—~Small, short, globular; spire short, conoidal, consisting of six to
eight low, convex whorls, separated by deeply channelled sutures, ornamented with
numerous deep grooves, distributed with much regularity, more crowded towards the
marging than in the middle of the whorls. Body-whorl very large, sub-spherical,
constituting almost the whole shell, with rounded base ornamented like the remainder
of the shell, and perforated by o shallow umbilicus, which was incompletely covered
by the columellar margin. Aperture wide, semi-circular; columella excavated,
smooth.

Dimensions.

Height . R . . . . . . . . . . . 13 mm
Diameter . . . . . . . . . . . . . 2,

Occurrence.~Uppermost Ranikot, Jhirak (Vredenburg, 3.7).

Comparison with other specics.—Although the apex is damaged, ome can still
1ecognise that the spire must have been lower than that of N. alta, Cossmann, from
the Bartonian of the Paris neighbourhood; moreover, its grooves are much Jess
crowded than in the European species, and it grows to a much larger size. The
Lutetian species N. Bonncti, Cossmann, s not closely related for it has its spire even
taller than N, alta, more convex, and a widely open umbilicus,

Family : NATICIDA& Forbes.
(Genus ; Natios, Adamson, 1767,
Section : x4rserxa, Giay, 1840.
Naroa (Narromns) Hornaxos, sp. nov. Pl VII, figs, 16, 17.

Description.—Small, short ; spire scarcely projecting, conoidal, consisting of four
very nariow, convex whoils, separated by deeply channelled sutures. Body-whorl
very laige constituting almost the entire shell, with very convex base perforated by
2 broadly open umbilical funnel, Aperture broad, semicircular, anteriorly rounded,
posteriorly canaliculated. Colymella almost rectilinear; columellar margin callous,
closely fitting to the base, notthed opposite the umbilicus which shows no trace of a
funiculum,
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Dimensions,
Height . . . . . . . . . . . . . 10 mm
Dinmoter . . . . . . . . . . . . . 8

Occurrence.—Lowermost beds of Upper Ranikot, underscarp of Jakhmari peak,
Laki range (Noetling, £).

Comparison with other species.—The only Natica of d’Archiac and Haime’s Memoir,
that bears any resemblance to the present ome (PL. XXV, fig. 12), has been errone-
ously referred by them to N. rpiglottina, Lamk., which bears no resemblance to our
species which is a Naticing without umbilical funiculum, It is narrower, and has a
shorter spire than the specimen figmed by d’Archinc and Haime. Amongst the
species of the Paris basin, il may be compared with the Lutetian N. pilula, Desh.,
which is wider and has the outer lip more incised behind the umbilicus, N. tenuicula,
Desh. (lower and middle eocene) has a {aller spire,

Narioa (NATIOINA) AMPULLINIFORMIS, s5p. nov., Pl. VII, figs. 6, 7.

Deseription.—Size moderate ; shape rather elongated although sub-globular ; spire
tall, conoidal, with convex, very narrow whorls, whose height is less than a quarter
of their width, sepnrated by deep, though linear sutures, Body-whorl very laige,
globose, constituting mnearly the whole shell, with rounded base perforated by an
inconspicuous umbilical fissure. Aperture wide, semilunar, obliquely inclined, anteri-
orly rounded. posteriorly canaliculated ; columella smooth, slightly sinuous; columellar
margin very callous, broadly spreading over the base, from which it becomes detached
50 as to cover the umbilical fissure, in which there is no trace of a funiculum.

Dimensions.
Height . . . . . . . . . . . . . 25 mm.
Dinmoter . . . . . . . . . . . . . b1 —

Oceurrence.~—Lowermost beds of the Upper Ranikot, two miles east of Kandaira,
Vern plain east (Fedden, 432). .

Comgparison with other species.—By its unusual shape and the absence of . basal
rim, ond specially by the shape of its aperture, not anteriorly expanded, this shell is
related to the genus Natica rother than to Ampullina ; and as it does nof possess any
funiculum extruding from the umbilicus, which is nearly closed, it should be referred
to the sub-genus Naticina. D’Archine and Hrime have not described any shell
resembling this species, Amongst the species of tho Paris basin, there is scarcely any
Naticz with such a iall spixe ; N, turbinate, Desh. (Lutetmn), has a more conical spire,
and wider open umbilicus. N. exerta, Desh (Lutdtmn), has & taller, more pointed

spire, and is at once distinguished by its large umbilical ftmlculum
o8
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Genus: ManiLLs, Schumacher, 1817.
MaMILLA ? BULLOIDLS, sp. nov., Pl, VI, fip. 20,

Deseription.—Size moderate, shape ovoidal, spire very short, searcely raised above
the surface of the body-whorl, consisting of four very narrow, feebly convex whorls,
separated by deep, channelled sutures; the striations of growth on the body-whorl
are but slightly oblique.

Dimensions,

Meight . . . . . . . . . . . 25 m
Diameter . . . . . . . . 23

Occurience.—Upper Ranikot, upper beds of zome, 3, north of Leilan coal-pit
(Fedden, © -

Romarls,—The determination ot this fragment is very ambiguous, as the aperture
is missing. and it is not possible to verify whether the base possesses the subcarinate
umbilicus that characterizes Mamilla mamma, Lea.

The striations of growth are neither oblique like those of a true Nafrea nor
sinuous like those of an Ampullina. It is to be hoped that the discovery of better
material will fix the generie attribution of this shell which possibly belongs to quitea
different group.

Genus : Crrariy, Gray, 1840,
CEPATIA ? OBLIQUISTRIA, sp. nov,, PL VII, figs. 13-15.

Description.—Sise moderate, shape globose; spire short, conoidul, consisting of
six very naiiow, convex whorls, separated by deeply channelled sutures encircled by
a more or less distinct shouldered band. Body-whorl very large, constituting almost
the entire shell, 10unded or torose, ornamented with imbricated, very oblique stiia-
tions of growth; base conves, earrying in 1ts centre an enormous callosity which
probably extended over the whole umbilieal region. but which is accidentally decorti-
cated on one of the figured cotypes. Aperture broad, semi-elliptical, with a fecble
panietal furrow : columella swollen in the middle; collumellar margin constituting n
thick swollen callosity, which probably covered entirely the wmbilical region.

Dimensions.

Heght . . 21 mm,
Diameter . . . . . . . . . . 20 .,

Occurrence.~Uppermost Ranikot, Jliruk (Fedden, 729).
Remarks,—The attribution of this fossil to the genus Cepatia is not quite certain.
‘On one of the two cofypes, the base could not be developed from the matrix. On

the other one the columellar callosity secems to have been decorticated or corroded
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in such & way as to expose the umbilical cavity through a notch whose outling can-
not be interpreted as normal. Even supposing that the base really does exhibit the
characteristic disposition of a Cepatia, it is to be noticed that the spire hasits whorls
Sepatated by deeply impressed sutures, and does not recall the conoidal shape and
confluent whorls of C. cepacaa Lamk. ; moreover, the oblique strie of growth do not
bear much resemblance fo the normally disposed ones of the European species, whose
outer lip is practically vertical. The gencric determination is therefore ouly provi-
sional. The shell cannot be referred to the genus Cernine whose general outline is
different, and whose spire is not striated. D’Archize and Haime’s Memoir does not
contain any figure resembling C. obliguistria : the fossil which they bhave named
N. cepacen is much more depressed, and is only an internal cast.

Genus : S1GARETUS. Lamarclk, 1799,

SIGARETUS OCHEIOPHORUS, sp. nov., Pl. VII, figs. 24, 25,

Description,—Small, globose, expanded ; spire short, conoidal, terminated by 2
smooth flattened protoconch ; it consists of three tall, very convex whorls, whase
height is equal to half their width, separated by deeply channelled sutures, ornamen-
ted with pronounced regular grooves, the intervals between which are double their
width. Body-whorl turbinate, very large, constituting nearly the whole shell, with a
base that seems umbilicate, and upon which the omamentation persists up to the
centre. Aperture wide, oval, exceeding two-thirds of the total height. Outer lip
greatly inclined.

Dimensions.
Teght . . . . . . . . . . 11 mm,
Diameter . . . . . . . . . . 10 .,

Occurrence.— Uppermost Ranikot, Jhirak (Vredenburg).

Comparison with other species.—This species is more globose and less expanded
than 8. clathratus Gmelin (middle and upper eocene), of the Paris region, and its
sutuies a1¢ more deeply channelled ; there are probably further distinctions in that
part of the shell which we have been unable to study owing to its being half embed-
ded within the matrix. It does not seem to be related to the lower eocene Eunaticina
Gouldi, Recluz, which is more oval, with a much more prominent spire, and a very
different ornamentation, so far as can be judged fiom the figure published by Recluz.!

Genus : AMpurnrina, Lamaick, 1821,

AMPULLINA AULACOSPIRA, sp. nov., PL VIL, figs. 3, 4.

Descryption.—Size moderate ; shape rather depressed; spire clongated, cono.idal,
consisting of six feghly convex whorls, whose height scarcely equals half their width,
separated by very deeply channelled sutures, so that each whorl rather overlaps the

1 Journ. de Conoh., 1851, Vol, IT, p. 187, PL. V1, figs 35, 6.
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preceding one.  Body-whorl very large, feebly convex posteriorly. rounded at its base,
with an almost closed up umbilical fissure out of which is extinded s narrow eallous
“limb ” (thespiral ridge that penetrates the umbilicus and is chameteristic of the
genus Ampulling) bordered externally by a keel, Aperture wide. oval, obligue,
broadly channclied posteriorly ; columella smooth, regularly exeavated ;: columellnr
margin broad. callous, almost completely covering the umbilienl fissure, and spreading
anteriorly over the hasal limb,

Dimensions,
Probable Hegglt . . . . . B . . a0 mm,
Diametcr . . . . . . ' 20,

Occunence—~Upper Ranikot.  Lower part of one 2: amongst gvpreous <hales,
three miles east of the old conl-pit near Leilan  (Fedden £2¥), Zone 3: brown

limestones of the hills cast of Leilan coal-pit on the rond to Unerpur (Fedden, 737,
Zone ¢ : Jhirek (Fedden, §:5: Vredenburg, ¥ 7).

st

Remarks ~The spire of this species is similar to that of an Ampullospira : bat
the presence ofa hasal Jimb adjucent to the colimelln fixes its position within the
genus bmpulling, though usually, the suture is not so deeply  channelled amongst the
species of the latter genus, the whorls being merely shouldered in front of the suture
in such a manner as to give the spire a stepped appearancs, The specimens of
4. awlacaspiva ate not in the condition of easts, and the floor of the sutural channels i«
casily observable. which would not be the case if these grooves resulted from the
absence of the test. Tn d’Archine and Haime’s wk, the only shell nnembling this
species is an internl enst which they have referred to Natica longispira Leym. (Pl
XXV, fig. 24 : but it is much more rounded. with the hody-whorl less compressed
Iaterally. the apertme lower : moreover, one cannot ascertain the genns, the specimen
being merely an internal cast, as it is exsential to know the external characters of the
base in order to identify the Naticidre.

AyruLuxy of, sicareniNa, Lam, Pl VIT, fige. 44, 45,
1837, Natier Higarching ¢ 4" Arckiine and Haime, Toe. eif, P 25, I'L XXX, fir I, 10~

The specimen which we have figured corresponds fairly well with the figuro in
d’Archine and Haime’s work : it is not much better preserved, and can only be some-
what doubtfully compared with the middle and upper cocene Parisian species which
it resembles owing to its auriform, capanded aperture, its very short, fecbly project-

ing spire, and the probable abeence of an umbilicus, which seems to have been
covered by a basal limb.

Dimensions.

Heght . . . . . . . . . - « 3T mm.
Dinmeter . v .

- L - - - hd - » :‘2 ”

Occurrence—~Uppermost Ranikot, on the road south-west of Jhirak {Fedden,
G. 228
2=
165
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Section : croxrrva, Cossmann, 1888,
AnrurniNa (CROMMIUNM) PERVICINA, Sp. nov,, Pl, VIL, figs, 9-12,

Description,~Size moderate, shape globose, spherical ; spire pointed, slightly
extraconical, comsisting of seven convex, low whorls, whose height is equal to abous
one quarter of their width, separated by deeply channelled sutures; the whorls show
traces of a few spirel striee. Body-whozl very large, globose, with rounded base feebly
perforated in the centre. Aperture broad, semilunnr, canslioulaved posteriorly, and
somewhat produced anteriorly ; columella swollen in the middle; columellar margin
broad, constituting a strong callosity anteriorly keeled, partly covering the umbilicuy
and reflected in front of it.

Dimensions,

Height . . . f . . . . . . . 32 mm,
Diameter . . . . . . . . N . . 23 ,,

Occurrence —Uppermost Ranikot, Jhirak (Vredenburg, &)

Compartson with other species.—This species unquestionably bears s close relation
to the lutetian 4. Willemeti Desh., type of the sub-genus Crommium Cossm,;it is
distinguished, nevertheless by its shorter and apically less pointed spire, by the
absence of a sutural shoulder, and by its thicker columellar callosity. The lower
eocene A, lignitaium, Desh.,, which helongs to the same group is distinguished from
the Indian species by its wider umbilicus and more elongated spire; the latter
character also distinguishes 4. perviring Irom the Bartonian species 4. ponde osa
Desh. All these species are evidently very closely related, and it requires careful
attention to distinguish them; fhis has suggested the name selected for the sbhove
described species.

AxruLriva (CroMMIUM) SINDIENSIS, sp. nov., Pl VIT, figs. 1-2.

Description.~Size moderate, shape globular; spire elongated, regularly conical,
consisiing of seven or eight very convex, very marrow whorls, whese height is less
than a third of their width, separated by deep sutures, entirely without ornament.
Body-whorl very large, globose, including two-thirds of the total height, with rounded
base. Aperture wide, semi-circular, rounded and narrowly produced anteriorly, post-
eriorly canaliculated; columelln straight; columellar margin callous, detached from
the base. incompletely covering the umbilical fissure.

Dimensions.

Hoight . . . . . . . . . . . . 80 mm.
Diametes . . . . . . . . . . . . 33 ,
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Occurience.—Upper part of zone 2: amongst gypseous shales, three miles cast of
the old coal-pit near Leilan (Fedden, ;). Zone 4 : Jhwak (Fedden, G20y
Vredenburg, 5.7 ).

Remarks.—None of the rather numerous forms described by d’Archinc and
Haime, agree with the one above described: Natica Rouauits which comes nearest in
general appearance, has a much shorter spire, and much narrower whorls, so far as can
be made out from Pl. XXV, figure 23, of their work, The individual represented in
figures 22 and 22a has not such a short spire, yet it differs sufficiently from our
specimen to be considered distinct. Both A. sindiensis and N. Rouaulti belong to
the genus Crommium which 15 chaiacterised by its ieflected columellar margin, and
its deep and nariow umbilical fissure. Most of the Parisian species of this sub-genus
have a more bulky and more spherical body-whorl than 4. sindiensis whose general
sppearance is 1ather that of an Ampullospira; yet its umbilicus and the narow an-
teriorly prolonged aperture completely separate 1t from Ampullospira.

AmpuLLINA (CROMMIUM) POLYBATHRA, sp. nov., PL V, figs, 2425,

Description.—Large, elongated ; spire clongated, regularly conical in outline, con-
sisting of nine low whorls, whose height is equal to one-third of their width; they are
conves, sepniated by deep sutures, and without any trace of ornament. Body-whoil
large, including thiece-fifths of the total height, rounded at its base. Aperture wide,
semi-eliptical, obliquely inclined, posteriotly canaliculated; columella slightly ex-
cavated in the middle; columellar edge callous. wide, reflected over the umbilicus
withoub covering it; umbilical fissure Iairly wide.

Dimensions,

Height . . . . . . . . . . 60 mm
Dnmecter . . . . . . . . . . 33

Occurrence.— Upper Ranikot, upper beds of zone 3, noith of Leilan coal-pit.
(Fedden, 2.

Comparison with previous spectes and remarks.—It requires a great deal of care
to distinguish this species from 4. sindiensis; its whorls, however. are more numerous,
and the body-whorl is much more depressed 1elatively to the height of the spire. Its
base is more depressed, and its umbilical fissure much wider. Like A. sindienste, it
belongs to the sub-genus Crummium rather than to Ampullospiia; nevertheless, its
aperture is less narrowly produced at the junction of the columella with the anterior
edge. Considering that the length of the spire, in tins species is quite unusual for
the genus Crommium which is shaped like an onion and has a short spire with incised
sutures, one is led to the conclusion that these Indian species may belong to an nter-
mediate sub-genus which cannot be diagnosed with perfect certainty so long as per-
fectly preserved specimens are not available,
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Genus: AMPULLOSPIRA, Harris, 1897.

Axpurrosrira CONSTRICTA, sp, nov., Pl. VI, figs. 18, 19,

1853 Natica cepacea ? Lamk d'Archine and Hamme, Tor. cit, p. 280, Pl. XXV, fig 14,

Description.—Size moderate, shape helicoidal; spire short, as if aceidently com-
pressed, consisting of few, convex, very low whorls, with a declivous band in front of
the suture, rounded anteriorly by a rounded-off angle; surface smooth. Body-whorl
rounded in front of the angle, up to the base which is imperforate. Aperture oval,
oblique, holostomatous, though feebly produced anteriorly ; outer lip thin, oblique.
inclined in front of the axis (“antecurrent”) towards the suture; columella thick,
flat, feebly excavated.

Dimensions.

Hewght . . . . . . . . . . . . 30mm
Dinsmetur at the base . . f . . . f . 38 .

Occurrence. —Uppermost Ranikot, left bank of Indus opposite Jhirak (Vreden-
burg, &5,
gRZ;-;arks.——This helicoid shell can only he referred to the genus Ampullospira
Harris (= Buspira Auct.) though its stepped spire is depressed, as if it had been flat-
tened by pressing down its apex, The thickness of the hevelled columella confirms
the generic attribution. The internal cast referred to N. cepaca Lam. by d’Archiac
and Haime, probably belongs to this same species, but is not related to the genus

Cepatin, as has been explained while dealing with C. obliguistria.

AMPULLOSPIRA ADELA, sp. nov., P, VI, figs. 28, 29.

Description,—Rather small, depressed ; spire rather short, regularly conical, con-
sisting of six to eight very narrow convex whorls, separated by channelled sutures.
Body.whorl large, globose, including three quarters of the total height, with rounded
base perforated by a rather broad umbilicus. Aperture narrow, oval, anteriorly
rounded, posterioily cenaliculated; columella straight; columellar margin callous,
closely fitting to the base.

Iimensions.
Height . . ' . . . . . . . . . 13 mm.
Diametor . . . . . . . B . . . .11,

Ocews rence.—Uppermost Ranikot, Jhirak (Vredenburg, s ).

Remarks,—This shell resembles neither N. angulifera d’Orb., nox N. Flemingt
d’Archinc and Haime, figured by these authors in their monograph on the Indian num-
mulitic: the base, unfortunately, is not sufficiently preserved to make quite sure of its

generic affinities, and the specific name selected expresses our uncertainty,
®

-
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Axpurrospira? Owexi, d’Archiac and Haime, Pl VI, figs. 22-23,

1853  Phaunanella Owens, 4" Archine and Humeo, loc eit, p 203, Pl. XXVII, figs. 34.

1896  Natica Owem, Oppenhoim, Monto Postale, Palreontogr, 43, p 176, Pl. XTIT, fige 6 7.
1900 Natica Oneni, Oppenheim, Prinbona, Paleontogr., 47, p. 197, PL X1V, fig. 3.

1906  Natsea (Eusptra) Ouemy, Oppenb. Egypt, Palmontogr, 30, p 205

Description. -—Large, 1ather narrow. very clongated; spire tall, regularly conieal,
consisting of eight to ten convex, low whorls, whose height is less than half their
width. separated by deep sutures, Body-whorl large, including moie than half the
total height, with rounded base, Aperture rather wide, semicircular, anteriorly rounded,
posteriorly canaliculated; columella straight; columellar margin cnllous, detached
from the base, almost entirely covering the umbiliens.

Dimensions.

Probable height . . . . . . . . . 60 mm
Diameter .27

Occurience~Uppermost Ranikot, Jhirak (Fedden, ,5,%).

Remarks.—There is no doubt about the specific identity of this species, which,
indeed, is rather variable, judging by the figures published by d’Archiac and Haime;
the spire in our specimens is slightly more elongated than that of the individual with
the shell preserved. illustrated by our predecessors (fig. 3) who have stated that
P, Owend recalls certain Cretaceous shell~some of which have been classified in the
genus Phasianclla, others in the genus Natica (for mstance X. pralonga Desh.). or
rather dAmpullospira, Harris. The eocenc species so far described as referable to
Phasianella, never reach such large dimensions. The characteristic featares of
Ampullospira  (=Euspira auct., non Agassiz), cannot be recognised with certainty
owing to the imperfect state of preservation of the mouth in our specimens. Never-
theless, the probabilities are in favour of its belonging to Ampullospira 1ather than
to Phasianelle. This is indeed the opinion several times expressed by Dr. Oppen-
heim, who belicves that the same shell can be recognised in the Vicentino, at Monte
Postale, and in Egypt. He has even united with it Phasianella supcrstes, Rauff, and
Natica syrtica, Mayer, which we have omitted from our synonymy for want of
sufficiently precise material, and because P, Owen: is the original Indian form.

According to d’Archiac and Ifnime, the species oceurs commonly in Sind in a
limestone with Nummulites garansensis which is evidently the oligocene Nari rock of
that province ; some of the other rocks eited by them as containing the same fossil
may be of Ranikot age, while others are certainly lutetian, The latter age is {hat of
the limestones from the Punjab and the Alveolinn-limestone from Asia Minor in
which the species is also stated to occur. Tt therefore exhibits in Southern Asia the
syme extensive vertical range which has been recognised by Dr. Oppenheim in the
Mediterranean countries.
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Family : SOALI DA, Broderip.
Genus: Scara, Klein, 1753.

SCALA ¢f. SUBTENUILAMELLA. d’Archinc and Haime, Pl. VII, fig. 20,

' 1853. Scalaria sultenutlamella, d' Archine and Haime, lor. o, p 286, PI XXVI, fig. 0.

Deseription.—Fragment with very convex whorls, ornamented with very unequal,
thin sometimes varicose lamelle, sharply bent and knotted posteriorly, in front of
the band that encircles the suture; the intervals between them appear to be smooth.

Occurrence. —Uppermost Ranikot, Jhirak (Vredenburg, 5.7 ).

Remarks.—The fragment here deseribed, differs from the type figured by
d’Archinc. The angular bend of the lamelle is situated further back, and the
intervals do not appear to bear the spiral threads that punctuate the surface of
S. subtemwilmmella (n G4j species according to Fedden, Mem. G. S. L., XVII, p. 260).
Nevertheless, for want of better material, we have avoided creating a new species,
especially as owing to the absence of the aperture, we cannot even ascertain to what
group of Scalidee the specimen belongs.

Scetion : 4crirr4, Adams, 1860,
SoaLs (Aorinna) CoLrormoRra, sp. nov., Pl. VII, figs. 23, 23a.

Description.—Size moderate, shape narrow, slender; spire elongated, regularly
conical, the spire angle being of o few degrees only ; whorls convex, tall, their height
being equal to seven-tenths of their width, separated by deep, oblique sutures;
ornamentation consisting of thin axial lamelle, widely spaced, oblique, sometimes
sub-varicose, anteriorly inclined towards the suture of the previous whorl, decussated
by extremely delicate, crowded spiral threads, which ornament the whole surface,
but do not rise npon the axial lnmellee. Body-whorl large, with the base limited by
a very obsolete spiral thread ; the basal disc has indistinet boundaries, and is orna-
mented like the spire, the ribs folding over the neek. Aperture broken.

Dimensions.

Hoight of frngment . . . . . . . . « 33 mm,
Width . . . . . . ' . . . . . 10,

Only one specimen,

Occurrence.—Upper Ranikot, upper part of zone 3, Jhirak (Vredenburg, ).

Comparicon with otler species.—This shell is evidently related to S. gallice de
Boury, from the lutetian of the Paris neighbourhood, as shown by its narrow slender
shape; it is distinguished, however, by its still taller whorls, with more oblique

stttures, by its more crowded axial ribs, more unequal and sometimes varicose, by its
’ r2
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less distinctly circumscribed basal disc, the base being more convex. The Wemme-
Iian species S. curvilamella Vine., whose lamellee are almost as crowded as those o
S. colpophora, is difierentiated by the manner in which the lamelle are folded over
the suture, thus producing an encircling ridge, and by its spiral threads which are
much coarser than those of the Indian species. The other Parisian species are
generally more depressed than 8. colpophora, and this 1s the case too with 8. multila-
mella, Bast., from the Burdigalian of Aquitaine.

Famuly NERITIDZ Lmwmaich.
Genus : VeraTes, Montfort, 1810.

Venares NorrTrLixer, sp. nov., PL VI, figs. 24-27.
1853 Nertta Schmndebane 4 Arcliue and Himme, loc af ,p 278 PI AXV, fig 4.

Description.—Large, flattened ; spire non-projecting, forming a small knob made
up of two or three flattened whorls. Body-whorl constituting the whole sbell Aper-
ture large, semi-circular; outer lip externally thin, internally thickened by a laige
swelling rather distinet from the margin; columellar septum wide, slightly convex, not
keeled on the side of the base; columellar margin very slightly convex, with six
unequal bifid tecth. of which the middle ones are larger than the extreme ones,
separated by nairower rrooves slightly prolonged on to the basal callosity; this
callosity encroaches on to the dorsal surface. Umbilical depression feebly indicated in
front of the septum; pronounced semi-citcular callosity bordering the internal portion
of the outer lip, and contributing to contract the aperture,

Dimensions.,

Larger diamoter . . . . . . . . . « 40 mm
Transverse drmoter . . . . . R . . . . 2%,

Occurrence.—Abundant in the three upper zones of the Upper Ramkot. Upper
fossiliferous band in zone 2, three miles east of the old coal-pit near Leilan (Fedden,
$5%). Zone 3: east of Kandaira (Fedden. 92); hills east of Leilan old coal-pit on

120 /e

theroad to Unerpur (Fedden, ® 127 ); north of Leilan coal-pit (Fedden, SEY . Thirak

(Vredenburg, %% ). 7Zone4: Jhirak (Fedden, © 2%, Vredenburg, A51); left bank of Indus

opposite Jhirak (Vredenburg, ™%, ).

Comparison with other species and remarks.—We have very carefully compared
the Ranikot Velates with those of Cuiseln-Motte, and find it impossible
to tefer them to the same species. It is in the characters of the aperture that we
notice the most important differences: the Cuise fossil invaiiably beazs on its
columellar septum, eight small teeth separated by wider, unequal intervals. while
the Ranikot form only bears six large teeth, sometimes bifid, and twice as wide as the
intervals bebween them: this feature is well illustrated in fiome 4. PI. XXV, of
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d’Archiac and Haime’s monograph, which evidently represents a specimen from
the Ranikot formation, The internal callosity of the outer lip contracts the
aperture more than in the case of V. Schmidels, the umbilical depiession is more
excentric, and the shell is narrower than that of V. Sclumideli,

The cast jrom the Salt Range figured by d’Archiac and Haime (Pl XXV,
figs. 3, 3a, of lheir monograph), and the specimens from Sind from Burma figured
by Noetling (Rec., G. 8. I., Vol. XXVII, Pt 3, PL I, II), belong to a later horizen
than the Ranikot. We are nnable to say whether they coriespond with V. Noetling:
or with V. Sehmideli, or whether they belong to a third species, The fosul from
the lutetian of Kachh described by J. de C. Sowerby under the name of Neritina
grandis, was regarded by d’Archinc and Haime as identical with 1I°. Sclmideli; but
Dr. Noetling make: it the type of a new genus “ Provelates”, We aie unable
to concur with Dr. Noetling regarding the establishment of this supposed new genus;
it is8 founded cn specimens whose sole peculiarity consists in |aving the apex
entirely concenled within the posterior margin of the body-whorl., The extent to
which the earlier whorls are enveloped owing to the relative obliquity of the axis
of the final whorl, varies in different specimens of the same epecies : if the nuclens
is pufficiently oblique, its apex must necessarily become concealed, and it 18
doubtful whether this peculiarity is even of specifie value,

VELaTES HALIOTIS, d’Archiac and Haiwe, Pl, VI, figs, 13-15.

1833 Neria halwlis, &’ Avchune and Hoime, loc cif, p 279, Pl XXV, fig 0.

Description.—Small, globose, amygdaloidal, slightly flitlened cn the surface
bearing the spirc. Body-whorl constituting the whole shell, ornamented
dorsally with lIamellar, uxial threads, distributed at wide intervals. crossed by broad,
very obsolete, spiral 1ibbons, whose intersection gives rise to small, rather regular
crenulations, Aperture narrow, semi-circular, Columellar septum apparently
serrated by large denticulations of which the {wo posterior cues alone are preserved
on the type-specimen; basal eallosity feebly convex, covering the whole of the
inferior vential face ol th~ Iast whorl, so that the crenulations cease before reaching

the periphery.

Dimensions.
Probabloheight . . . . . . . . . . 16 mm.
Transversy dinmeter . . . . . . . . . 12 ,,
Thiockness . . . . . . . . B . . 9 ,

Occurrence.—Upper Ranikol, upper part of zone 8, north of Leilan coal-pit
(Fedden, %3%),

Remarks and comparison with other species—The type, from the Punjeb,
figured by d’Archisc and Haime, agrees exactly with the shell above deserjbed;
there is complete identity in the ornamentation of the dorsal surface, but our
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predecessors were not able to observe the aperture, while our specimen shows &
portion of it with the characteristic teeth of the genus Velates; the umbilical
depression at the anterior extremity of the septum, also corroborates this generic
attribution. The Lower Eocene of the Paris basin contains another ribbed species,
V. equinus, Bezangon ; but the Indian species is less hemispherical, more flattened
on the side of the spire, and its crenulations ate thinner, and less granular.

Family - TURBINIDZ Adoms.
Genue: Tureo, Linneeus, 1758,
Section : PARnUCHELUS, Boettger, 1906.
TurBn (PAREUCHELUS) ADELUS, 8p. nov, Pl VII, figs. 40, 41,

Description.—Small, trochoid or turbinate; spire rather long, regularly conieal,
consisting of four feebly ccnvex whorls, whose height is less than half their width,
separated by canaliculated sutures, ornamented with four equidistant raised keels.
separated by broad intervals, Body-whorl very large, including two-thirds of the
total height, with a rounded, imperforate base, upon whick there are about ten
keels becoming more crowded and granular towards the centre, Aperture rounded;
columellar margin raised anteriorly into a smooth ear-shaped swelling towards
which converge the last granular threads of the base,

Dimensions.
Height . . . . . . . . . . . . 10 mm
Dismeter . . . . . . . . . . . 8

Occurrence—Uppermost Ranikot, Jhirak (Vredenburg).

Comparison with other species and remarks.—This shell is related to 7. radiosus,
Lamk,, a well-known shell from the Lutetian of the Paris basin; it is distinguished,
however, by the absence of plications of growth between the keels that ornament
its spire whorls, and by the relatively taller spire, giving the whole shell an elongated
facies instead of the almost globular appearance of the Parisian species ; consequently
the aperture is narrower, and the car-shaped swelling smaller. We consider that
the Indian fossil should be referred to the same group as Turbo cancellato-costatus,
Sandberger, which Mr. Bocttger has made the type of 2 new sub-genus Pareuchelus?.
The aperture is not quite free from the matrix, but on neither of the two specimens
we have cxamined, do we find any trace of the pseudo-canal which exis's on
young individuals of T'. radiosus. The specimens, in spite of their small size, appear
therefore to be full-grown, as the canal of Pareuchelus disappears entirely in aduls
shells,

1 Zut Komntniss der faunt der mittelonocunon Schiolten von Kooty n Krass-Szorenyer Kexmtat
Hermonnstadt, 1900 (Terk. u, MMill, Sienbenb Ver. f. Naturuss, LIV u. LV Bd.)
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Family : TROCHIDZ, Adams,
Genus : D1LLwyNELLA, Dall, 1889.
DiLLWYNILLA AULACOCHILUS, 8p. nov., PL VII, figs, 37-39,

Description.—Small, flattened, rotiform ; spirc short, scarcely raised, regularly
conjcal, ending in a smooth protoconch with flattened nucleus; five convex whorls
slowly ihereasing, narrow, separated by chanmelled sntures, bare of ornament. Body-
whorl large, forming almost the whole shell, rounded at the periphery of the base.
Aperture large, situated upon o very oblique plane; outer lip straight, inelined.
rather thick; columella oxcavated, very obliquely situated inside the aperture;
columellar margin constituting a broad lip impressed with a groove which terminates
in n slope towards the anterior edge, nnd which broadens posteriorly, the outer limit
of the columellar margin diverging widely from the internal curve of the columella.

Dimensions.
Haght . . . . . . . . . . . . 5 mm
Diametey . . . . . . . . . . . 8

Oceurrence.—Upper Ranikot, lower fossiliferous band in zone 2, three miles
east. of the old conl-pit near Leilan (Fedden, 270,

Comparison with other species.—This interesting little shell evidently belongs
to the genws Dithwynella, Dall (=Pluychilus, Cossm.=Simochilus, H, and B.=
Tiburnus, de Greg.) Iis spire is much less prominent than that of the lutetinn
species from Paris, D, labiose, Cossm., and its columellar groove is better marked ;
moreover, the umbilical perforation seems completely obliterated. The solitary speoi-
men on which this species is founded is well preserved, so that there is no possible
doubt as to the genertic classification of the shell.

(enus: Cravcurnus, Montfort, 1810,
CrANOULUS TROBABILIS, sp. Nov., Pl VII, figs. 26, 27,

Description,~Size moderate, shape comical, spire shori, conical, consisting of
convex whorls separated by deep suiures, ornnmented with five equal, equidistant
gronular ihreads. Body-whorl large, constituting almost the whole shell, with a
flattened base upon which the ornamentation persists, though there is a tendency for
the granulations to become obliterated ; in the centre of the baseis a large wmbilieal
funmel, in the interior of which there are also some concentric threads. Aperture
wide. rounded, obliquely siluated, very much uncovered at the base; outer lip
thickened, greatly inclined relatively to the axis; columella straight, loothed, ot an
angle with the nnterior edge.
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Dimensions

Height . . . . . . . . . . . 11 mm
Dinmeter . . . . . . . . . 1n .,

Occurience.—Uppermost Ranikot, Jhirak (Vredenbwug).

Remarks and comparison with other species,~The geneiic determination of this
interesting shell has been attended with some difficulty : by patiently developing the
apertute and base, we have been able to verify that the columelln is vertically placed
inside the umbilicus. which is quite a special chatacter of the genus Clanculus; we *
bave therefore classified the fossil accordingly, though we have not been able to
verify the existence of the other generic features, such as the situation of the columel-
lar folds, the situation of the umbilicus in the mudst of a basal callosity surrounded
by a row of crenulations, or the seriated folds inside the outer lip. It may be
mentioned that immature specimens of the type species of this genus. C. pharaonius,
Linn., have the columella only slightly serrated and a feeble rim round the umbilicus.
The Indian specimen figured is also perhaps immature,

C. probabulis is distinguished from the European species C. pharaonius Lann,,
by its less conmical, more c:panded shape, almost like that of a Solarium. C. Ozennes,
Crosse, from the Upper Eocone of the Paris neighbourhood, has it< aperture more
crowded with the callous prominences, even when immature; moreover the number
of spiral threads is not the same. and the base has a totally different appearance.

Family : DELPHINULID.L, Fischer.
Genus: Liorra, Gray, 1842
Section: zrorixa, Munier-Chalmas, 1677.
Lrorra ? (LIOTINA) TMPERFORATA. 8p. nov., Pl, VII, figs. 42, 43

Description.—Small, turbinate ; spire short, conical; protoconch smooth. of one
whorl and a half. with flattencd nucleus; fom very convex spire whorls, separated
by deep sutures, ornamented with nine spiral threads, of which the four posterior
ones are granular, more crowded than the others and very close to the suture. Body-
whorl large, constituting more than three quarters of the shell, rounded at its base
which bears numerous keels, equal and equidistant up to the centre, where a thick,
crenulated funiculum borders the umbilical region which is scarcely perforate;
anveriorly. this funiculum merges into the anterior margin. Apetture circular, with
slightly detached, bevelled peristome.

Dimensions.

Hoight . . . . . . . . . . . 9 mm,
Diameter o . . . B . . . . . . 8

v»
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Oconrrence~Uppermost Ranikot, Jhirak (Vredenburg).

Remarks.—We hesitnte somewhat in referring this clegant little shell to the
genus Liotia : it somewhat recalls certnin species of Collonin  {(Conochilus), but its
peristame internally furnished with a wide rim, has no external varix, At the same
time, the peristome margin is not raised externally as is usunlly the case with the
eocene species of Liotina of the Paris basin. whose umbilicus is much wider open,
and whose spiral keels are further opart. In spite of these differences, the aflinitics
of our shell appear to be rather with the Delphinulide than with Collonia,

Genus: DrrrrIxcrA, Lamarck, 1803,

Drrerrxuna CorpinRi, d’Archine, PL VII, figs, 30-33,

1850. Delphinela Cordieri, d' Archino, Hisl. des progras de ln Qdol, wol. 11T, p 253,
1853. D. Qordicri, &’ Archine and Haime, Ine. cit,, p. 287, PL XXVI, fips. 11.12.

Description,—Size moderate, spire short, counical, consisting of four or five
rapidly increasing, flat, low whorls, separated by deep, almost horizontal sulures;
arnamentation consisting of four or five thick, regular, equidistant cords, bearing
{ubular nodosities, and, in their intervals, 8 much more delicate intercolary thread;
at the anterior edge of the whorls, is 2 more prominent, sharp keel, with short tubular
gpines. Body-whorl very large, constituting almost the whole shell, with very
convex base ornamented with cight thick cords similar to those of the spire whorls,
and revolving upon the inbernal surface of a broad umbilicus. Apertare smali,
circular; outer lip oblique; columella smooth, excavated; columellar margin thin,
detached from the umbilicus.

Dimensions.

Hoght . . ' . . . . . « . . 13 mm.
Diameter . . - . . . . . . . . I,

Oceusrence —Uppermost Ranikot, Jhirak (Fedden, 22 ; Viedenburg, £.7); left
bank of Indus opposite Jhirak (Vredenburg.

Comparison with other species.—As mentioned by d’Archiac, this species has some
distant resemblance to I). calcar Lamk.. {from the Lutetian of the Paris neighbouthood ;
but its spire is taller, its aperture more rounded, the spines ornamenting its keel arc
shorter, its spiral threads fewer and less granular. In the case of 1. Regleyi Desh.,
also a lutetian species, the spire does not show the grooves of D. Cordirri, and the
base only has a few thick broadly spaced funicula, In their memoir on the Indian
Nummulitic, @ Archine and Haime have also compared the Indian species with Turbo
Damouri. d'Archiae, from the Eocene of Biarrilz, stating that *in addition to the
discontinuous peristome of the latter and the want of an umbilicus, the flat, portion
of the whorls, along the suture, exhibits rounded curvilinear folds, occupying two-
thirds of the surface, and in front of them, two granular threads only, this disposition

)
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being quite different from that observed in the corresponding portions of Delphinula
Cordieri,””

Delphinula Cordieri is a typical member of the genus, while the other species
deseribed by d’Archiac and Baime, Delphinula Coulthardi, is a Collonia with umbilical
{uniculunu,

Family : FISSURELLI DB, Risso.
Genus : Frssurerra, Bruguiére, 1791.
FissurerLA FEDDEXT, sp. nov., Pl VII, figs, 28, 29,

Description.—Size moderate, shape oval, oblong, unsymmetrical. Surface
externally ornamented with thin, radiating, prominent ribs, widely spaced, the
intervals occupied by a thinner intermediate rib; they are crossed by concentric
threads slightly less prominent than the major ribs, and constituting, by their
intersection with both sets of radial ribs, a lattice with square meshes; fissure
elongated, with parallel margins, extending up to the apex.

Dimensions
Length . . . . . . . - . . . 8§ 1am,
Width . . . . . e e e o e .

Occurience.—Uppermost Ranikot, Jhirak (Vredenburg, )

Comparison with other species.—Although this shell is not in a perfect state
of preservation, so that we have not been able to examine it internally, yet it scems
quite distinct from the Parisian species owing to its ornamentation consisting of
square meshes, non-squamose at the intersection of the ribs and concentric thrends 3
morcover its fissure, adjacent to the apex, is more elongated and with more perIectly
parallel edges than in most eocene forms.

Class: SCAPHOPODA.
Genus : DExTALION (Aldrovandus, 1618), Linnmus, 1758,
Dexrawrvy Vroprxpurer, sp. nov,, P I, fig. 23,

Description.—Small, nariow, elongated, very shghtly curved, almost straight ;
section circular ; surface entirely smooth. Tissure invisible,

Dumensione,

Length of portion msible . . . . 15 om,
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Oceurrence.~Uppermost Ranikot, Jhirak (Fedden, 3.

Remarks.—The apex being embedded within the matrix, we have not been able
to observe the fissure, so thatthespecies cannot be accnrately classified.  Nevertheless
it does not scem (o belong to the section Lavidentalium whese species are more
clongated and straighter. It is more probably a Fuctieria, in which case the
fissure should be rather elongated; it differs from D. (Fuetiaria) fissura Degh,
from the middle and upper eocene of the Paris region. principally by its smnller size,
and its less oblique aperture,



Fig. 1—4. NauTILUs SUBFLEURIAUSIANUS d Arch.

PLATE L.

Fig 5—10. STYRACOTHLUTIS ORIENTALIS Crick

Fi . 1118, Berosceiy ixourvaTa Cossm. and Piss,

Fig. 14—15 Burra aricranis Cossm. and Piss,

Tig. 16—18. Acgra <TrEPTA Cossm. and Piss
Tig. 19--20, TORNATELLEA VREDENRURGT Cossm and Piss.
Fig. 21—22, Coxus BREVIS Sow. ?

Fig 23
Frg. 24.

Fig. 26—28. Surcuna Vorxsey: d*Arch. and Haime

Coxvus sunsrevis d’ Arch. and Hmme ?

Cryrroconus PERLIRATUS Cossm. and Piss

Fig. 29—30. Surcona (ANCISTROSYRINX) VREDFABURG! Cossmy and szs .

Fig. 31—32. BorovLa 1DIoA Cossm. and Piss

Fig. 33--356. Prrurorovia (EorLEoRoTOMA) AMPHIBOLY Cossm. and Piss. .
PrLeEvROTOMA (HEMIPLETROTOM ) CUCALT ISTA Cossm  and Piss.

Fig. 36.
Fig. 37.

Drruria Aprra Cossm. and Piss
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1—2. Gexotis Moricirorys Cossm. and I'ss.

. 11—13.
. 1415,

16—17.

. 18
. 19—20.

2129,

. 2324,

2.

. 26—31
. 97—30.
. 32—33. VoruroseriNa Syxest d’Arch. and Haime .
Fg.

34.

PLATE II.

PLEUROCERA vARIANS Cossm. and Piss.

.

CrRYPTOCONUS SURCULZFORVIS Cossm, and Piss. .

DritL1a smraxeysis Cozsm. and Piss
“ » warielas

Surcors (ArioToya) HyYPERMECES Cossm. and Piss.
PreuroTovia (EOPLEUROTOMA) JHIRAFENSIS Cossm. and Piss,
AxciLia (Arocospira) 1NOPINATA Cossm. and Piss.
VorurosriNa INTERCREMATA Cossm. and Piss,

” » varielas
OrrveLn\ HoLn\Np1 Cossm, and Piss.

VovrurosriNa NoeTniNGI Cossm. and Piss.

Harra Moreant Cossm. and Piss.. .
Lyria stnormeNsis d’Arch. and Haime
Avriciva Hamver d’Arxch. . .

Avricira pysioLa Cossm. and Piss. .

<

Nat. size
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