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ABSTRACT

Twenty-four new forms of Ostracoda including new species and varieties have been illus-
trated and described from the Middle Kirthar and Gaj beds of Kutch, Western India. Correla-
tion of the marine Lower Tertiary beds of Western India is possible on the basis of the fossil
Ostracode fauna.

INTRODUCTION

Except a few. cursory remarks made on the occurrence of some Ostracode
genera from the Tertiary rocks of India and Pakistan by Davies and Pinfold (1937),
Jacob and Sastri (1952) and Tewari (1957), no detailed work has so far been pub-
lished from India. A preliminary note on the Lower Miocene Ostracoda of Kutch,
Western India has recently been published, (Tewari, Tandon and Bhargava, 1959)
in which several genera belonging to the families Bairdiidae, Cypridae, Cytheridae
and Cytherellidae have been recorded from the Lower and Upper Gaj beds.

Due to the lack of available literature on the Ostracode fauna from India and
the neighbouring regions, most of the comparisons in the present study have been
made with the European and American species.

The Ostracoda described in this paper come from the Lower Tertiary rocks
of Vinjhan-Miani and Waghopadar-Cheropadi regions of south-western Kutch.
The distance between the two areas is about 30 miles and they are separated by a
tract of land covered by Recent and Sub-recent alluvium. The Lower Tertiary
beds of Kutch have been sub-divided into Laki, Kirthar, Nari, Gaj, Post-Gaj and
Manchar from bottom to top. Tewari (1956) indicated the age determinations
of the beds as follows :

Manchar .. .. .. Middle Miocene to Pliocene
Post-Gaj . .. .. Vindobonian ?
Gaj Upper .. .. .. Burdigalian

,, Lower .. .. .. Aquitanian
Nari .. . .. Lattorfian and/or Rupelian
Middle Kirthar . .. Lutetian
Laki .. .. .. Ypresian

DESCRIPTION OF TYPE LOCALITIES

MIANI
(23°7'33” : 69°5'55")
Type Locality : Two furlongs north-west of the village Miani, on the left bank

of the river Kankavati; surface sample number C5; locality I.

Lithology : Brownish yellow highly weathering marls, belonging to the lower
part of the Middle Kirthars (Lutetian).
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HEMRAI TALAO
(23°6'35" : 69°7'5")

Type Locality : One furlong north-west of Hemrai Talao, near the road leading
to Hajapur; surface sample number C83; locality II.

Lithology :  Yellowish brown, highly weathering marls, overlying mottled
clays, belonging to the lower part of the Middle Kirthars (Lutetian).

VINJHAN
(23°6'10" : 69°4'50")

Type Locality : Half a mile north-east of the village Vinjhan on the road
leading to Khirasra; surface sample number C14; locality TII.

Lithology : Dark yellow argillaceous limestones with casts of Molluses, the
basal members of the Upper Gaj (Burdigalian).

WAGHOPADAR
(23°28740" : 68°47'25")

Type Locolity : About half a mile north of Waghopadar from the plateau
on the road leading to village Julerai; surface sample number W5; locality IV.

Lithology : Cream coloured massive and thickly bedded limestone belonging
to the lower part of the Middle Kirthars (Lutetian).

WAIOR
{23°25" : 68°44" 20”)

Type Locality :  About three furlongs south of Waior in the Waior river section;
surface sample number W18; locality V.

Lithology : Compact, brown foraminiferal marls intercalated with bands of
shales containing fossil Algae and Foraminifera belonging to the upper part of
the Lower Gaj beds (Aquitanian).

WAGHOT
(23°24" : 68°44")

Type Locality : Half a mile south of Waghot in the Waior river section;
surface sample number W25; locality VI.

Lithology : Cream coloured compact foraminiferal limestone, underlain by
a band of shales containing white casts of Twrritella, belonging to the Upper Gaj
beds (Burdigalian).

CHEROPADI
(23°22°10" : 68°44'35")

Type Locality : Half a mile north of Cheropadi in the Waior river section;

surface sample number W29; locality VII.

Lithology : Brownish yellow easily weathering marls, underlain by shales
belonging to the Upper Gaj beds (Burdigalian).

SYSTEMATIC DESCRIPTIONS

Order osTRACODA Latreille, 1802
Suborder PoDOCOPA Sars, 1865 (1866)
Family BATRDIIDAE Sars, 1887
Subfamily BATRDIINAE Sars, 1923
Genus BAIRDIA M’Coy, 1884
Bairdia indica Tewari and Tandon, n.sp.
Text-fig. 1, figure la-b



Chart Showing Distribution of Ostracoda in Lower Tertiary Rocks of Kutch, India.
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In side view subovoid, smooth and punctate carapace; left valve larger and
overlapping the right valve. Dorsal margin arched, ventral margin pronouncedly
convex anteriorly and slightly convex posteriorly. Highest portion of the carapace
in middle. Anterior end of the dorsal side moderately sloping; posterior end steeper
and forming an obtuse angle with the ventral side. In dorsal view carapace ovate,
more compressed posteriorly than anteriorly; highly inflated anterior to middie,
smooth and punctate.

Dimensions of the holotype no. 107, a complete carapace : length 1.12 mm.,
height 0.56 mm., width 0.44 mm.; paratype number 108, a complete carapace :
length 1.01 mm., height 0.50 mm., width 0.40 mm.; paratype number 109, a com-
plete carapace : length 1.11 mm., height 0.56 mm., width 0.44 mm.

Remarks :  The present species differs from Bairdia africana in having a
gentler slope on dorso-anterior side, an obtuse posterior angle and more inflated
walls.

The species is commonly found in the beds of the Lutetian age occurring at
localities I, IT and IV.

Bairdia subdeltoidea var. koteshwarensis
Tewari and Tandon, n.var.
Text-fig. 1, figure 2a-b

Carapace elongate, ovate, subtriangular in side view; the larger left! valve over-
laps the right valve. Dorsal margin arched; ventral margin convex, the :convexity
is more towards the anterior side. The highest part of the carapace is in the middle.
Anterior side broader than the posterior; broadly rounded in the ventral thalf and
angularly rounded on the dorsal half. The posterior end is produced and narrow.
The marginal area distinct with numerous radial canals. Carapace smooth and
finely punctate. In dorsal view the widest part of the carapace in the middie;
anterior and posterior ends compressed.

Dimensions of the holotype number 110, a complete carapace: length 1.08 mm.,
height 0.62 mm., width 0.48 mm.; paratype number 111, a-complete carapace:
length 1.03 mm., height 0.539 mm., width 0.46 mm.

Remarks : The species resembles in shape to Bairdia wauchulensis Swain,
described from the Oligocene of Florida, but differs from the latter in a much higher
ratio of length to height. Bairdia laevicula Bdwards described from the Miocene
of Florida Panhandle resembles the present species in its dorsal outline but the
ventral side of the two are quite dissimilar. Bairdia ocalana from the Eocene of
Florida is more massive and tumid species than the present. The nearest approach
to this species is Bairdia subdeltoidea Miinster from which it differs in having lesser
convexity at postero-ventral angle and higher ratio of height to length of the cara-

ace.
P - The species is rarely represented in the beds of the Lutetian age occurring at
locality IV. '

Bairdia ? kirtharensis
Tewari and Tandon, n.sp.
Text-fig. 1, figure 4a-b

In side view carapace large, subtriangular, dorsal margin convex, ventral
margin slightly concave in the middle but convex at both the ends. Both the
anterior and posterior ends somewhat rounded. Left valve larger and overlapping
the right valve. Highest part of the carapace in middle and surface smooth.
Specimens are always found closed, hence internal structures not seen. .

Dimensions of the holotype number 112, a complete carapace : length 1.50 mm.,
height 0.70 mm., width 0.50 mm.; paratype number 113, a complete carapace:
length 1.35 mm., height 0.63 mm., width 0.46 mm.
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Remarks :  The present species resembles Bairdia chipolensis described by
Puri from the Miocene of Florida Panhandle but differs from it in having a different
length to height ratio. Moreover, Bairdia chipolensis has a straight ventral side
while in the present species it is concave. Bairdia ubaghsi described by Veen from
the Maestrichtian of South Limburg differs from this species in having a straight
ventral side and in details of the dorsal margin.

The species is abundantly represented in the beds of the Lutetian age occurring
at localities I, IT, and IV.

Boirdia sp.
Text-fig. 1, figure 3a-c

In side view carapace elongate and ovate. Dorsal margin arched, ventral
margin curved anteriorly and almost flat posteriorly. Anterior end rounded with
no antero-dorsal angle. Dorso-posterior side sloping and forming angularity with
ventral margin. Highest part of the carapace a little posterior to middle and surface
smooth. Marginal area broad with radial canals.

Dimensions of a right valve : length 0.86 mm., height 0.51 mm., width 0.12 mm.

Remarks : 1t is a very rare form and is generally found badly preserved
making specifie identification difficult ; occurs in the beds of Lutetian age at locality

Genus BAIRDOPPILATA Coryell, Sample and Jennings, 1935
Bairdoppilata rajnathi
Tewari and Tandon, n.sp.
Text-fig. 1. figure 5a-b

In side view carapace large, inflated subtriangular. Dorsal margin arched
but its middle portion straight with concave anterior and posterior ends. Ventral
margin concave in the middle but convex at both ends. The upper half of the ante-
rior end angularly rounded, posterior end is drawn out to a point below the middle
line. Left valve larger than right and highest part of the carapace in middle. Hinge
line in the right valve consists of two crenulated teeth situated at its extremities.
Surface smooth, marginal area broad with pore canals. A few small indistinct
spines on the posterior end of carapace. In dorsal view anterior and posterior. ends
compressed.

Dimensions of the holotype number 118, a right valve: length 1.38 mm.,
height 0.7 mm.; paratype number 119, a complete carapace: length 0.82 mm.,
height 0.45 mm., width 0.32 mm., and paratype number 120, a right valve : length
1.13 mm., height 0.63 mm. .

Remarks : The species resembles in outline to Bairdoppilata triangulats des-
cribed by Puri from Ecphora and Cancellaria facies of the Choctawhatchee stage,
Miocene of Florida. But it differs from the American species in the shape of the
posterior end, which is much more drawn out in the present form. Similarly, the
position of the teeth on the hinge of this species is intermediate between that
of Bairdoppilata triangulate and B. willisensis described by Puri from Miocene of
Florida.

The species is named in honour of Prof. Raj Nath of Banaras Hindu Univer-
sity.

The species is commonly found in the beds of Burdigalian age occurring at
locality VI.

Genus BYTHOOYPRIS Brady, 1880
Bythocypris mianica Tewari and Tandon, n.sp.
Text-fig.2, figure la-b

In side view the carapace is kidney shaped, medium and fragile. Dorsal
margin strongly convex particularly in the middle. Anterior and posterior ends
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rounded. Left valve larger overlapping the right valve dorsally and ventrally
but not so much at the ends. Anterior end somewhat longer than the posterior.
The highest part of the carapace a little anterior to the middle and surface smooth.
In dorsal view it is oval in outline, anterior end somewhat less rounded than the
posterior.

Dimensions of the holotype number 121, a complete carapace :length 1.22 mm.,
height 0.56 mm., width 0.48 mm.; paratype number 122, a complete carapace :
length 1.20 mm., height 0.54 mm., width 0.45 mm.

Remarks : The species resembles Bythocypris goodlandensis Alexander des-
cribed from the Albian of Texas in lateral view but is distinct from it in dorsal view
in having both the ends comparatively more rounded. It resembles Bythocypris
parilis Ulrich illustrated and described by Schmidt from the Eocene of Virginia,
but differs from it in having the anterior side longer than the posterior, which is
just the reverse of what we find in Bythocypris pariis.

The species is abundantly found in the beds of Lutetian age occurring at loca-
lities T, IT and IV.

Family cYPRIDAE Baird, 1846
(Genus PARACYPRIS Sars, 1866
Paracypris wynner Tewari and Tandon, n.sp.
Text-fig.2, figure 2a-b

Carapace large, elongate, in side view and strongly tapering posteriorly. Anter-
ior end obliquely rounded and strongly accuminate postero-ventrally. Dorsal
margin moderately curved sloping gently anteriorly and posteriorly. Surface
smooth and punctate. Larger left valve with a groove on the dorsal side to receive
the dorsal edge of the right valve. (arapace highest a little anterior to the middle
region with distinct radial canals. In dorsal view carapace highly elongated with
anterior and posterior ends compressed.

Dimensions of the holotype number 123, a complete carapace : length 1.38 mm.,
height 0.46 mm., width 0.32 mm,; paratype number 124, a complete carapace :
length 1.34 mm., height 0.41 mm., width 0.37 mm.

Remarks : The species closely resembles Paracypris franquesi Howe and Cham-
bers redescribed by Stephenson from the Eocene rocks of Smithville, Texas from
which it can be distinguished by its subcentral highest region, a slightly more obtuse
posterior angle and the flat ventral side. It is also distinct from Paracypris paci-
fiens described from the recent sediments of Avalon Bay, Santa Catalina Island,
which is characterised by its concavity of the ventral side and sharply pointed but
slightly upturned posterior extremity.

The species is named in honour of A. B. Wynne, the pioneer geological worker
of Kutch. . )

The species is rarely represented in the beds of Lutetian age occurring at
locality IV.
Paracypris gajensis
Tewari and Tandon, n.sp.
Text-fig.2, figure 3a-b

In side view, the carapace large, elongate, sub triangular and lenticular.
Anterior end broadly and evenly rounded, postero-ventrally accuminate and sharp.
The dorsal margin angled and arched in well developed specimens. The posterior
margin suddenly takes a turn and makes an angle with the ventral margin, which
is almost straight. Highest portion of the carapace a little in front of. mldd}e.
Larger left valve overlapping along the dorsal and middle of ventral margins, with
a groove on dorsal margin to receive the sharp edge of the right valve. Marginal
ares broad with straight radial canals, anterior and posterior vestibules visible;
surface smooth and punctate.
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Dimensions of the holotype number 125, a complete carapace : length 1.34 mm.,
height 0.58 mm., width 0.26 mm.; paratype number 126, a complete carapace :
length 1.2 mm., height 0.58 mm., width 0.40 mm.

Remarks : The species differs from Paracypris choctawhatcheensis Puri, 1953
from the Miocene of Florida Panhandle in having more convex and angular dorsal
margin and straight ventral margin, which is gently concave in the former. The
posterior end with its angularity is typical of this species and makes it distinct from
Paracypris wynne: n.sp. and Paracypris chipolensis described from the Chipola
facies of Miocene of Florida Panhandle. Paracypris stolki van den Bold, 1958 from
Oligo-Miocene of Trinidad resembles this species in the shape of the anterior end
but differs in the details of the shape of dorsal margin and postero-ventral angle.
This species also differs from Paracypris aff. limburgensis and Paracypris communis
from the Palaeocene of Trinidad in side view as well as in the posterior end.

The species is rarely represented in beds of the Lower Miocene age occurring
at localities V and VI.

Family cyTHERIDAE Baird, 1850
Subfamily cYTHERIDEINAE Sars, 1925
(Genus HAPLOCYTHERIDEA Stephenson, 1936
Haplocytheridea sourashirensis
Tewari and Tandon, n.sp.
Text-fig. 6, figure 4a—e

In side view carapace elongate and oblong; anterior end broadly rounded,
posterior end narrow but rounded. Dorsal margin moderately arched, ventral
margin almost straight with concavity in front of the middle. Larger left valve
overlapping the right at dorsal, posterior and ventral margins. It shows strong
dimorphism, the females are more inflated and oblong. The hinge in the right
valve consists of two crenulated teeth which fit into the corresponding crenulated
grooves at the ends of the hinge in the left valve. Carapace concave ventrally in
males but convex in females. Marginal area broad with indistinct pore canals;
antero-ventral margin crenulated and posteriorly, the females are highly inflated.
In dorsal view the carapace is widest, a little anterior to the middle.

Dimensions of the holotype number 127, a complete male carapace : length
0.71 mm., height 0.41 mm., width 0.36 mm.; paratype number 128, a female left
valve : length 0.72 mm., height 0.45 mm.; paratype number 129, a male right valve :
length 0.70 mm., height 0.38 mm.; paratype number 130, a left female valve:
length 0.72 mm., height 0.45 mm. '

Remarks : This species somewhat resembles Haplocytheridea subovate {Ulrich
and Bassler) redescribed by van den Bold from the Oligo-Miocene of Trinidad but
differs from it in having pitted surface. Tt also differs from Haplocytheridea nowo-
tnyi described by Stephenson from the Eocene of Smithville, in the outline of
carapace. .

The species is abundantly represented in the beds of Aquitanian and Burdigalian
ages occurring at localities 11T, V, VI and VII.

Genus KRITHE Brady, Crosskey and Robertson, 1874
Krithe indica
Tewari and Tandon, n.sp.
Text-fig. 2, figure 5a~b

In side view carapace elongate, smooth and obliquely truncate at the posterior
end. Left valve overlapping the right. Anterior end broadly rounded, postero-
ventral corner angulated. Highest portion a little posterior to the middle. Posterior
end gently starts sloping from the middle.
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Dimensions of the holotype number 131, a complete carapace : length 0.57 mm.;
height 0.27 mm., width 0.28 mm.; paratype number 132, a complete carapace :
length 0.55 mm., height 0.27 mm., width 0.27 mm.

Remarks : This species differs from Krithe trinidadensis in being less elongate
but somewhat resembles Krithe reversa van den Bold from Oligo-Miocene of Trinidad
in the posterior end of the carapace. Krithe guatemalensis van den Bold, from
the Palaeocene of Trinidad is quite distinct in both the lateral and dorsal views.

The species is commonly represented in the beds of Lutetian age occurring
at localities I, IT and IV.

Krithe indica var. kutchensis
Tewari and Tandon, n.sp. and n.var.
Text-fig. 6, figure 2a-b

This variety is similar to Krithe indica but differs slightly in the slope on the
posterior side which in this case is abrupt and large. Moreover, Krithe indice is
more compressed on the posterior side. Marginal area broad. Internal characters
are not seen as only closed carapace are found.

Dimensions of the holotype number 133, a complete carapace : length 0.80 mm.,
height 0.36 mm., width 0.36 mm.; paratype number 134, a complete carapace :
length 0.55 mm., height 0.25 mm., width 0.24 mm. )

The species is commonly represented in the beds of Aquitanian and Burdigalian
ages occurring at localities III, V and VI. ’

Subfamily PARACYTHERIDINAE, Puri, 1957
Genus PARACYTHERIDEA G. W. Miiller, 1894
Paracytheridea misras
Tewari and Tandon n.sp.

Text-fig. 2, figure 4a—c

In side view carapace subquadrate, upper part of the anterior end obliquely
rounded, lower part broadly rounded, dorsal margin straight and ventral margin
somewhat sinuous. Posterior end truncated and produced in an angularity.
Surface smooth with a prominent ventral edge and backwardly directed alae form
ridge which ends in a spine. Swelling on the posterior cardinal angle with an
oblique ridge and also on the antero-ventral part of the carapace with two sinuous
fine ridges. Eyespot indistinct. Hinge in the right valve almost straight with weakly
developed crenulated teeth at both ends of the hinge. Marginal area moderately
broad and marginal pore canals obscure. In the dorsal view carapace compressed
at both anterior and posterior ends with maximum thickness behind middie.

Dimensions of the holotype number 136, a right valve: length 0.67 mm.,
height 0.33 mm., width 0.28 mm.; paratype number 137, a right valve: length
0.66 mm., height 0.33 mm., width 0.28 mm.

Remarks : The species is quite distinct in shape and ornamentation from
Paracytheridea tschoppi described by van den Bold from Oligo-Miocene of the
Southern Trinidad. It also differs from Paracytheridea chipolensis in outline and
ornamentation of carapace. In side view the species has some resemblance to
Paracytherideas washingtonensis but it differs from the latter species in having a
more inflated carapace, longer alae form spine and characteristic ornamentation
of the carapace. :

The species is named in honour of Prof. R, . Misra of Lucknow University.

The species is rarely represented in the beds of Aquitanian age occurring at
locality V. :
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Subfamily TRACHYLEBERINAE Sylvester-Bradley, 1948
Genus ACTINOCYTHEREIS Puri, 1953
Actinocythereis gujaratensis
Tewari and Tandon, n.sp.

Text-fig. 3, figure la~b

Carapace stout, subrhomboidal in side view, anterior end obliquely rounded,
posterior end round; both the ends crenulated. Dorsal margin jagged, ventral
margin almost straight, anterior marginal rim broad and elevated. Surface with
coarse ornamentation of a few large knobs, occasionally elongated, transverse to
the length of the carapace and arranged in three rows along the length of the cara-
pace. Hinge line straight, holamphidont, consisting of an anterior stepped tooth,
a postjacent socket followed by a groove and posterior rounded tooth. Anterior
marginal area broad and with numerous pore canals.

Dimensions of the holotype number 138, a right valve: length 0.68 mm.,,
height 0.35 mm.; paratype number 139, a right valve: length 0.65 mm., height
0.33 mm.

Remarks : This species differs from Actinocythereis howei Marianos and
Valentine from the Eocene of California in details of shape, with which it has slight
resemblance in ornamentation. Actinocythereis exanthemuates seems to have close
resemblance in outline of carapace to the present species. However, it can be
distinguished from the latter by its coarse ornamentation.

The species is commonly represented in the beds of Aquitanian age occurring
at locality V and in the beds of the Burdigalian age occurring at locality VII.

Actinocythereis waiorensis
Tewari and Tandon, n.sp.
Text-fig.3, figure 2a-b

In side view carapace subquadrate and stout; anterior end obliquely rounded,
posterior end broadly rounded. Dorsal and ventral lines almost straight and parallel
to each other. Anterior marginal rim broad, elevated with small nodules on
its surface. Both the anterior and posterior ends crenulated. Surface covered
by a few small nodules arranged in three rows parallel to the length of the carapace;
posterior end has spiny nodules. Hinge straight, holamphidont, marginal area
broad with few pore canals. :

Dimensions of the holotype number 140, a complete right valve : length
1.04 mm., height 0.48 mm.; paratype number 141, a complete left valve : length
0.95 mm., height 0.43 mm.

Remarks : This species can be distinguished from Actinocythereis gujaratensis
n.sp. by fewer elements of ornamentation and the outline of carapace.

The species is commonly represented in the beds of Aqulta.ma.n age occurring
at locality V.

Genus PTERYGOCYTHEREIS Blake, 1933
Pterygocythereis marhensis
Tewari and Tandon n.sp.

Text-fig.3, figure 3a-c

In side view carapace subquadrate, elongate; anterior end broadly rounded
and posterior end somewhat truncated and pointed. Dorsal margin straight, ven-
tral margin almost straight; eyespot distinct. An alae form rldge on the ventral
side, directed posteriorly; surface reticulated. As seen from the inner side the car-
apace is moderately deep. Hinge almost straight which is typically holamphidont.
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In the right valve there is an anterior stepped tooth, a postjacent socket connected
with & bar. Anterior marginal area broad, pore canals indistinet.. In dorsal view
both anterior and posterior ends compressed: indistinct portion on the posterior
end of the ala.

Dimensions of the holotype number 142, a complete right valve: length
0.94 mm., height 0.57 mm.; paratype number 143, a complete left valve : length

0.93 mm., height 0.57 mm.

Remarks :  Plerygocyihereis cornuta americana somewhat resembles this species
in outline of the carapace but differs in having a smooth surface and presence of
coarse crenulations on the posterior side. Pterygocythereis sp. described by van
den Bold from the Palaeocene of Trinidad has a smaller ventral ala, with another
weaker, thinner ridge below and parallel to it and surface comparatively smooth.
Present species is characterised by a prominent ventral alae and strong reticulation
on the surface. Anterior end of carapace finely denticulate, while the posterior
end has one or two blunt spines.

The species is rarely represented in the beds of Lutetian age occurring at
locality I.

Genus TRACHYLEBERIS Brady, 1898
Trachyleberis ? bhujensis
Tewari and Tandon, n.sp.

Text-fig. 6, figure 3a-bh

In side view carapace subquadrate, small and both right and left valves of
equal size. Anterior end broadly rounded, posterior end narrowly rounded. Both
the anterior and posterior marginal rims prominent; anterior side denticulate and
posterior side with spiny processes. Ventral edge straight, dorsal margin jagged
due to the presence of spines. Surface of the carapace covered by very fine spines.
Eyespots prominent: hinge line straight. In dorsal view the carapace compressed
both anteriorly as well as posteriorly; widest part in the middle region.

Dimension of the holotype number 144, a complete carapace : length 0.55 mm.,
height 0.28 mm., width 0.20 mm.; paratype number 145, a complete carapace :
length 0.73 mm., height 0.33 mm., width 0.23 mm.

Remarks : The species resembles Trachyleberis ?  grigsbyt (Howe and Cham-
bers) in shape and outline of the carapace but differs in ornamentation. 7Trachyle-
beris ? splendens is similar in ornamentation and in the presence of a prominent
eyespot but is quite dissimilar in shape as compared to the present species.

The species is rarely represented in the beds of Lutetian age occurring at loca-
lity 1.

Trachyleberis vinjhanensis
Tewari and Tandon, n. sp.
Text-fig.3, figure 4a-b

In side view carapace elongate, subquadrate, heavy, lower half of the anterior
end broadly rounded, upper half obliquely rounded; posterior end obtuse; highest
portion at the anterior cardinal angle; dorsal and ventral margins jagged. Anterior
end finely and posterior end coarsely crenulate. Anterior marginal rim broad and
elevated with nodes on its surface. Surface of carapace covered by large and small
irregularly distributed nodes. Hinge straight, and in the right valve consists of
an antérior rounded tooth, a postjacent socket and a posterior rounded tooth
connected by a groove which becomes broader in the posterior end. Marginal
area broad with pore canals. '

Dimensions of the holotype number 146, a complete right valve : length 1.00
mm,, height 0.52 mm.; paratype number 147, a complete right valve : length 0.95
mm., height 0.48 mm.

2
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Remarks :  'The species differs from Trachyleberis montgomeryensis (Howe and
Chambers) in having knobs instead of spines on the surface as found in the latter
species. It also differs from T'rachyleberis scabrocuneatea (Brady) in the shape and
ornamentation of the carapaee. Trachyleberis bhujensis n.sp. from Kutch is a smaller
form with more converging dorsal and ventral margins and very fine ornamentation
of small spines, but differs from the latter in ornamentation. It resembles feebly
vo Trachyleberis paucispinate, Marianos and Valentine in the posterior end of cara-
pace.
pe The species is abundantly represented in the beds of Aquitanian and Burdigalian
ages occurring at localities I1I, V, VI and VII.

Genus JUGOSOCYTHEREIS Puri, 1957
Jugosocythereis ? sp.
Text-fig. 3, figure 5

In side view, carapace elongate and subquadrate. Anterior end broadly rounded
in the lower part and obliguely rounded in the upper part. Dorsal margin nearly
straight on posterior end but gently concave in the anterior part; ventral margin
almost straight. Highest part of the carapace at the anterior cardinal angle. Pos-
terior end compressed, truncated and angular near the ventral margin. Anterior
end very finely denticulate; anterior marginal rim narrow and distinct. Subtri-
angular posterior end with three or four small blunt projections. Carapace orna-
mented with two prominent ridges somewhat elevated near the posterior end, the
one on the posterior cardinal angle slightly curved. There are fine longitudinal
ridges all over the surface and the area between them is pitted. There is a small
sub-central tubercle; eyespot distinct.

Dimensions of the specimen number 148, a complete carapace : length 0.76 mm.,
height .41 mm., width 0.31 mm.

Remarks : A solitary closed carapace has been found which prevents us from
assigning it a specific name. However, the species resembles in outline of the car-
apace to Jugosocythereis tricarinata described by Puri from Crystal river formation,
Florida from which it can be distinguished by its characteristic ornamentation.

The species is rarely found in the beds of Burdigalian age occurring at locality VI.

(Genus CYTHEREIS Jones, 1849
Cythereis ? kankawatiensis
Tewari and Tandon, n.sp.

Text-fig. 5, figure 3

In side view carapace subquadrate, stout; dorsal and ventral margins straight.
Anterior end broadly rounded and posterior end attenuated and obtuse. Anterior
marginal rim present, posterior rim very distinct and surface ornamented with
coarse reticulation. The characteristic feature of the species is the inflated wall
a little posterior to the centre and coarse reticulation. Eyespot and muscle scar
indistinct. Maximum height near the anterior cardinal angle.

" Dimensions of the holotype number 149, a complete carapace ; length 0.77 mm.,
height 0.37 mm., width 0.27 mm.; paratype number 150, a complete carapace :
length 0.78 mm., height 0.37 mm., width 0.28 mm.

- Remarks : This species resembles in ornsmentation with Cythereis bursilloides
Stadnichenko redescribed by Stephenson from Eocene of Smithville, Texas but
differs in the shape of the posterior region, which is somewhat rounded in the latter
species but is truncated in the present species. '

The species is commonly represented in the beds of Lutetian age occurring at
localities I, IT and IV.
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Subfamily HEMICYTHERINAE Puri, 1953
Genus HEMICYTHERE Sars, 1923
Hemicythere salnii
Tewari and Tandon, n.sp.
Text-fig. 4, figure la-d

In side view the carapace large, subquadrate, left valve larger than the right;
highest point near the eyespot. -Anterior end broad and obliquely rounded; poster-
ior end lower, bluntly angular. Wall of the carapace inflated ventrally with a ven-
tral alae form expansion with two longitudinal ridges which die out posteriorly.
Eyespot prominent. Dorsal margin moderately arched. sloping posteriorly. Ven-
tral margin somewhat flat with a characteristic antero-ventral angle. Surface of
the carapace smooth with a depression on the ventral line and little anterior to the
middle representing inturned ventral margin. Hinge curved, in the left valve it
consists of an anterior rounded socket. a postjacent smooth tooth. followed by
a narrow bar to the posterior rounded socket. Right valve is. complimentary with
the anterior socket and posterior noncrenulate socket of the left. The ridge or bar
is separated from the dorsal margin by a narrow furrow: marginal areas are fairly
broad with numerous radial canals. In dorsal view the anterior and posterior ends
compressed.

~ Dimensions of the holotype number 151, a complete carapace : length 0.85 mm..
height 0.48 mm., width (.40mm.; paratype number 152, a left valve : length 0.73 mm..
and height 0.43 mm.

Remarks : This species differs from Hemicythere amygdalae described by Step-
henson from Middle Tertiary strata of Texas in the shape of carapace and smooth
surface which is pitted in the latter. There is also absence of alae in the species
of Texas. It also resembles in outline with Hemicythere punctata, described by
Puri from the Upper Eocene beds of Crystal river formation from which it differs
in having a smooth carapace instead of finely pitted ornamentation of Hemicythere
punctata. The posterior end of the present species is dissimilar from it. Present
species is characterised by the presence of two longitudinal ridges on the ventral
alae form expansion which are absent in Hemicythere amygdala.

The species is named in honour of Dr. M. R. Sahni.

1t is abundantly represented in the beds of Lutetian age occurring at localities
I, ITand IV.

Hemzcythere aff. amygdalae Stephenson
Text-fig. 4, figure 2a-b

Hemicythere amygdala Stephenson, 1944, J. Palacont., 18, p. 158, pl. 28, figures 8, 9.

Hemicythere amygdala Stephenson, Puri, 1953-b, J. Wash. Acad. Sci., 43, No. 6,
p- 176, pl. 1, figure 3.

Hemicythere amygdala Stephenson, Puri, 1953, Bull. Fla. geol. Surv., No. 36, p. 266,
pl. 14, figure 11.

In lateral view carapace of medium size and almond shaped with upper half
of posterior end concave, lower half obtuse. Highest portion of carapace in middle;
ventral margin slightly convex. Lower part of the anterior end rounded, upper
part obliquely rounded. Valves of equal size with reticulated or pitted surface:
The hinge of the right valve with a knob like anterior tooth, a broad postjacent
smooth socket followed by a groove and & rounded prominent tooth at the posterior

end, Marginal area broad, pore canals numerous and straight. Carapace inflated

near the ventral side with two longitudinal ridges. In dorsal view the widest part
of the carapace just posterior to middle.
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Dimensions of the specimen number 153, a right valve : length 0.70 mm.,
height 0.45 mm.; specimen number 154, a right valve: length 0.64 mm., height
0.40 mm,

Remarks : This species has close resemblance to Hemicythere amygdala des-
cribed from the Chipola facies of the Miocene of Florida; nevertheless, it has minor
differences with the latter in details of posterior end.

It is abundantly represented in the beds of Aquitanian and Burdigalian ages
occurring at localities I1T, V, VI and VII.

Genus HerMaNIA Puri, 1953
Hermonia indica
Tewari and Tanden, n.sp.
Text-fig. 4, figure 3a-c

In side view carapace subquadrate and elongate. Anterior side broadly
rounded and crenulated; posterior end angular with few spines. Ventral margin
moderately convex on the posterior side; a ridge on the ventral side of the carapace
starting suddenly from the posterior side and gradually dying out at the anterior
end. Anterior cardinal angle well developed. Surface of the carapace pitted
and covered with small rounded nodules. A pronounced subcentral muscle-scar,
node and eyespot visible. Anterior and posterior marginal rims narrow. Internally
the dorsal line is irregular; hinge line is straight and in the left valve consists of
an anterior socket, a postjacent rounded tooth followed by a finely crenunlated bar
and a posterior rounded socket. Greatest height of the carapace at the anterior
cardinal angle, anterior and posterior ends compressed. Marginal area broad
and radial canalg present. ‘ _

Dimensions of the holotype number 155, a complete carapace : length 0.83 mm.,
height 0.46 mm., width 0.45 mm.; paratype number 156, a left valve : length 0.73
mm., height 0.43 mm. .

"Remarks : As seen from the ventral side Hermania reticulota Puri, 1953 des-
cribed from the Chipola facies of the Miocene of Florida, closely resembles the
present species. However, in lateral view the present species is quite distinct
from Hermania reticulate in having dorsal margin more pronouncedly sloping and
sub-central muscle scar node produced in the form of a ridge anteriorly. The
anterior cardinal angle is more pronounced and the dorsal keel fairly well developed.

The species is abundantly found in the beds of Lutetian age occurring at
localities I, II and IV.

Hermania purii
Tewari and Tandon, n.sp.
Text-fig. 5, figure la-b

In side view carapace subquadrate, left valve moderately overlapping the right,
anterior to middle; anterior end obliquely rounded, posterior end somewhat produced
with five spiny processes. Dorsal line slightly wavy, ventral line undulating.
Anterior marginal rim distinet. Highest part of the carapace at the anterior cardinal
angle; surface reticulate. There is a ventral ridge starting one-fourth distance from
the posterior end gradually disappearing at the antero-ventral angle; a faint dorsal
ridge starting from one-fourth of the posterior end disappearing at the antero-cardinal
‘angle with a break in the middle of the dorsal line. Both the ridges are alate. Hinge
on the left valve, consists of a large smooth anterior socket, a postjacent smooth
tooth and a posterior rounded socket connected by a long bar which is slightly
crenulated and straight. Eyespot and smooth sub-central' postule prominent.
In dorsal view maximum width of the carapace a littléodnterior to the middle;
posterior end compressed. Marginal ares broad with pore canals. . ‘
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Dimensions of the holotype number 157, & complete left valve : length 0.66 mm.,
height 0.37 mm.; paratype number 158, a complete left valve: length (.64 mm.,
and height 0.36 mm.

Remarks : The present species closely resembles Hermania reticulata descri-
bed by Puri from Miocene_of Floride Panhandle and occurring abundantly in the
Chipola facies. However, there is a distinct difference between the two species with
regard to the posterior end. In the former species the posterior end is sub-acute,
truncated and produced; stuffed with six or seven ventrally projecting spines in the
ventral half of the posterior end. In the present species, however, the posterior
end is not much truncated and contains only five spines.

The species is named in honour of Dr. H. 8. Puri of Florida Geological Survey,
Tallahassee, Florida.

The species is commonly found in the beds of Aquitanian age occurring at
locality V.

Subfamily cYTHERURINAE Miiller, 1844
Genus PAIJENBORCHELLA Kingma, 1894
Payjenborchella boldr
Tewari and Tandon, n. sp.
Text-fig: 5. figure 2a-b

In side view carapace subquadrate, elongate. Dorsal margm sinuous; ventral
margin somewhat concave. Anterior end obliquely rounded, posterior end
truncated and produced in 2 caudal process at the base of ventral margin. Anterior
marginal area broad and distinct. Highest part of the carapace at the anterior
cardinal angle. A faint vertical sulcus in the middle of carapace; an alae form ridge
starts from the junction of the posterior end and the caudal process, proceeds
sinuously joining the anterior rim. Two hump like swellings near posterior cardinal
angle connected with each other; two swellings in front of the middle near the
ventral margin. The carapace has always been found closed, hence the internal
characters not visible.

Dimensions of the holotype number 159, a complete carapace : length 0.85mm.,
height 0.41 mm., width 0.41 mm.; paratype number 160, a complete carapace :
length 0.72 mm., height 0.38 mm. and width 0.37 mm.

Remarks : The species differs from Paijenborchella marssons described from the
Cretaceous of Rugen and Paijenborchella trigona described by Marianos and Valen-
tine from the Eocene of California in details of shape and ornamentation of the
carapace.

The species is named in honour of Dr. W. A. van den Bold of Bataafsche
Petroleum Maatschappy, The Hague. .

The species is commonly represented in the beds of Aquitanian age occurring
at locality V. .

Subfamily cYTHERETTINAE Triebel, 1952
Genus CYTHERETTA G. W, Miiller, 1894
Cytheretta cheropadiensis
Tewari and Tandon, n.sp.
Text-fig. 5, figure 4a-b

In side view carapacé elongate and ovate. Dorsal and ventral margin almost
parallel, dorsal margin slightly curved. Anterior end broadly rounded; anterior
cardinal angle prominent and posterior distinct. Anterior marginal rim broad,
‘elevated and smooth. Left valve larger, overlapping the right valve at the cardinal
angles and in the middle of ventral margin. Hinge line straight and in the left
valve consists of & prominent anterior socket, a postjacent tooth followed by a bar
and on the posterior end there is a shallow socket. In the right valve, the hinge is
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complementary with the anterior smooth socket of the left valve. Highest part
of the carapace near the anterior cardinal angle. Surface pitted, marginal area
broad with pore canals.

Dimensions of the holotype number 161, a complete left valve : length
0.85 mm., height 0.48 mm.; paratype number 162, a complete left valve : length
0.88 mm., and height 0.50 mm.

Remarks :  This species differs from Cytheretta alexanderi Howe and Chambers
redescribed by Blake from the Gosport sand of the Claiborne Eocene, Clarke County,
Alabama, in the shape of the carapace as well as in the ornamentation. (ytherette
burnsi (Ulrich and Bassler), redescribed by Puri from the Middle Miocene Area
zone of the Choctawhatchee formation of Floride, differs from the present species
in ornamentation and in the absence of any prominent anterior marginal rim.

The species is commonly represented in the beds of Aquitanian and Burdigalian
ages occurring at localities V, VI and VII.

Suborder PLATYCOPA Sars, 1866
Family OcYTHERELLIDAE Sars, 1866
Genus CYTHERELLOTDEA Alexander, 1929
Cytherelloidea kathiawarensis
Tewari and Tandon, n.sp.
Text-fig. 5, figure 5

In side view carapace thick, subquadrate and oblong Dorsal and ventral
margins straight and almost parallel to each other. Highest part of the carapace
at, the anterior cardinal angle. Both the anterior and posterior ends broadly rounded
and smooth. Posterior end narrower, flat carapace, surface ornamented by a
marginal ridge continuous all round it and widest at the antero-ventral angle.
Another ridge starts from the circum-marginal ridge, a little below the middle at
the posterior end and extends towards the antero-cardinal angle. terminating in
a downward slope within the outer ridge. Surface punctate and smooth. In
dorsal view anterior end rounded and posterior end compressed.

Dimensijons of the holotype number 163, a complete carapace : length 0.61 mm.,
height 0.32 mm., width 0.24 mm.; paratype number 164, a complete carapace :
length 0.59 mm., height .30 mm., and width 0.22 mm.

Remarks : The present species resembles Cytherelloidea leonensis, Howe (1928)
from the Miocene of Gulf Coast but differs mainly in the length of the inner ridge
which in the present species extends up to three-fourth of the carapace, whereas,
in the former species it extends only up to one-fourth of the length of carapace.
Moreover, the inner ridge in this species is oblique to the outer ridgé but in case
of Cytherelloidea leonensis, it is parallel. The present species also differs in the
details of outline of the carapace with Cytherelloidea denticulata (Bosquet) described
from the Maestrichtian of Limburg. It somewhat resembles in outline of the cara-
pace to Cytherelloiden subgoodlandensis Wanderpool, 1933, but completely differs
in ornamentation since the latter has two longitudinal ridges within circum-marginal
ridge.

The species is rarely represented in the beds of Burdigalian age occurring at
locality VI.

Cytherelloidea barkhanensis
Tewari and Tandon, n.sp.
Text-fig. 5, figure 6a-b
Text-fig. 6, figure 1

In side view carapace small, oblong; showing clear dnmorphxsm Dorsal msrgih
depressed and wavy, ventral margin slightly curved, particularly in the antero-
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ventral and postero-ventral regions. Anterior end broadly rounded and posterior
end nearly so. Marginal ridge all round the periphery, almost following the shape
of the carapace. Surface smooth and punctate. The carapace in female larger
and more inflated posteriorly than in the male. Two swellings on the posterior
side of the marginal ridge and inside the carapace represented by two depressions.

Dimensions of the holotype number 165, a complete female right valve : length
0.63 mm.. height 0.35 mm.; holotype number 166, a male right valve : length
0.58 mm., height 0.30 mm.: paratypé number 167, a female right valve : length
(.61 mm., height 0.33 mm.; paratype number 168. a male right valve: length
(.57 mm., height 0.29 mm.

Remarks : The species resembles C(‘ytherelloidea williamsonia in the shape
of the anterior side but posterior ends of both the species are quite different.
Cytherelloidea leonensis Howe, redescribed by Puri from Choctawhatchee stage of
the Miocene of Florida resembles somewhat in the marginal ridge but is quite
distinct in the shape of the carapace. Cytherelloidea denticulata from the Maestri-
chtian of Limburg is distinet from the present species in shape of the dorsal and
ventral margins and is characterised by the rectangular posterior end.

The species is abundantly represented in the beds of Aquitanian and Burdi-
galian ages occurring at localities TII, V¥, VI and VIL
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TEXT-FIG. 1.

Magnifieation about 34 x

Fig. 1. Bairdia indica Tewari and Tandon, n.sp.
Complete carapace : a, right valve view; b, dorsal view,
Bairdia subdeltoidea var. koteshwarensis Tewari and Tandon, n.var.
Complete carapace : a, right valve view; b, dorsal view.
Fig. 3. Bairdia sp.
Right valve: &, dorsal view; b, external view; ¢, internal view.
Fig. 4. Basrdia ? kirtharensis Tewari and Tandon, n.sp.
Complete carapace : a, right valve view; b, dorsal view.
Fig. 5. Bairdoppilsta rajnathi Tewari and Tandon, n.sp.
Right valve : a, external view; b, internal view.
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TEXT-FIG. 2.

Magnification about 34 X unless otherwise indicated

Bythocypris mianica Tewari and Tandon, n.sp.

Complete carapace : &, right valve view; b, dorsal view.

Paracypris wynnes Tewari and Tandon, n.sp.

Complete oarapace : a, left valve view; b, dorsal view.

Paracypris gajensis Tewari and Tandon, n.sp.

Left valve: a, external view; b, dorsal view.

Paracytheridea misrai Tewari and Tandon, n.sp.

Right valve, X about 54 : a, external view; b, dorsal view; ¢, internal view.
Krithe indica Tewari and Tandon, n.sp.

Complete carapace, xabout 54: a, left valve view; b, dorsal view.
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TeXT-¥16. 3.

Mégniﬁcation about 34 X unless otherwise indicated

Fig. 1. _Actinocythereis gujaratensis Tewari and Tandon, n.sp.
Right valve : &, external view; b, intérnal view.
Fig. 2. Actinocythereis waiorensis Tewari and Tandon, n.sp.
Right valve: a, external view; b, internal view.:
Fig. 3. Pterygocytherets marhensis Tewari and Tandon, n.sp.
Right valve: a, external view; b, internal view; c, dorsal view.
Fig. 4. DTrachyleberis vinjhanensis Tewari and Tandon, n.sp.
Right valve : a, external view; b, internal view.
Fig. 5. Jugosocythereis ? sp. :
Complete carapace, X about 54 : left valve view.
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TEXT-FIG. 4.

Magnification about 54 x

Fig. 1. Hemicythere sahnii Tewari and Tandon, n.sp.
a-c, complete carapace: a, left valve view; b, ventral view; ¢, dorsal view; d,
internal view of left valve.

Fig. 2. Hemicythere aff. amygdala Stephenson
Right valve: a, external view; b, internal view.

Fig. 3. Hermania indica Tewari and Tandon, n.sp. _
a-b, complete carapace : a, dorsal view; b, left valve view; ¢, internal view of
left valve.
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6o b

TEXT-FIG. 5.
Magnification about 54 X

Fig. 1. Hermania purii Tewari and Tandon, n.sp.

Left valve: a, external view; b, internal view.
Paijenborchella boldi Tewari and Tandon, n.sp.

Complete carapace: a, right valve view; b, dorsal view.
Cythereis ? kankawatiensis Tewari and Tandon, n.sp.
Complete carapace: right valve view.

Cythereita cheropadiensis Tewari and Tandon, n.sp.

Left valve: a, external view; b, internal view.
Cytherelloidea kathi ensis Tewari and Tandon, n.sp.
Complete carapace : right valve view.

Cytherelloidea barkhanensis Tewari and Tandon, n.sp.
Female right valve: a, external view; b, internal view.
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TEXT-FIG. 6.

Magnification about 54 X

Cytherellovdea barkhanensés Tewari and Tandon, n.sp.

Male right valve: external view.

Krithe indica var. kutchensis Tewari and Tandon, n.sp. and n. var.

Compleote carapace: a, left valve view; b, dorsal view.

Trachyleberis 7 bhujensis Towari and Tandon, n.sp.

Complete carapace : a, right valve view; b, dorsal view.

Haplocytheridea saurashtrensis Tewari and Tandon, n.sp.

a-b, male carapace : a, dorsal view; b, right valve view; ¢, male right valve, internal
view; d-e, female left valve: d, left valve view; e, internal view.
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Postsoripr—Hermania Puri, 1953 non Monterosato, 1844 is now included in
the synonymy of Hermanites Puri, 1955 (Pokorny, Vladimir; 1958, Grundziige
der zoologischen mikropaldontologie, band II; p. 270). Consequently, the
species Harmia indica and Hermania purii, n. spp. should now be referred to
Hermanites indicus and Hermanites purii n. spp. respectively under the sub-
family Trachyleberidinae Sylvester-Bradley.



