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INTRODUCTION

The ostracods are widely recognized
amongst the best microfossils for palaeo-
environmental interpretations. They are
equally valuable as stratigraphical tool for age
dating, correlation and palaeogeography.
Ostracods have several advantages over other
groups of microfossils, e.g. i, they cover the
entire Phanerozoic time scale; ii, they are
metazoans and possess better understood
speciation modalities; and iii, they are present
in nearly all aquatic environments, from
terrestrial (soil, epiphytal plants), freshwater to
abyssal depths in the oceans, thus they can be
used effectively in zoning almost all types of
facies, including brackish or lacustrine deposits
which are not usually frequented by other
groups of fossils. By virtue of these
characteristics ostracods find extensive
applications in petroleum exploration to
answer various geological problems.

In so far as study of ostracods from India is
concerned fairly good works have been done on
the Mesozoic and Tertiary formations during the
past 4 to 5 decades. These are scattered in large
number of publications and often they are not
readily accessible to individual workers. It has
been observed that in many papers, especially
those published prior to 1980, the figures of
ostracods are camera lucida sketches or optical
photomicrographs of poor quality rendering
their recognition difficult. The diagnoses too in
certain cases are inadequate or not precise. To
overcome these lacunae it is desirable to have
atlas and/or index of the known ostracod species
of the country with SEM photographs of high
quality. The “Atlas of Paleogene ostracods of
Rajasthan Basin” brought out by Bhandari
(1996) was the first attempt in this regard. This
was followed by “Atlas of Early and Middle
Miocene ostracods from West Coast of India” by
Bhandari, Khosla and Nagori (2001). The
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present “Atlas of the Middle Jurassic ostracods
from western India” is third in the series.

The Middle Jurassic beds in western India are
extensively developed in Kachchh District of
Gujarat State and Jaisalmer District in Rajasthan
State. These beds represent marine facies and are
rich in both macro and microfaunas. In Kachchh
District the beds crop out in three east-west
trending anticlinal hill ranges and an isolated mass
near Wagad. The three hill ranges are broken up by
transverse undulations into number of domes, the
erosion of which has exposed successive beds in a
concentric series of small scarps, which afford an
ideal opportunity to the fossil collector. In
Jaisalmer District the beds are exposed in a stretch
extending between Thaiyat Village in the east and
Ludharva Village in west of Jaisalmer Town. A
total of 130 Middle Jurassic ostracod species from
Habo, Jhura and Jumara domes, Mainland
Kachchh; Pachchham, Khadir and Bela islands
(part of the Northern Island Belt), Rann of

Kachchh; and Jaisalmer District are included
in the atlas (Figs. 1-2). By and large the type
materials of species described by Khosla and
Jakhar (1993), Khosla et al. (1997, 2003a,
2003¢, 2005, 2006) and some topo type
materials of other species have been
illustrated in the atlas. Brief diagnoses of all
ostracod species, supported by SEM
photographs, are given in alphabetical order.

On the basis of distribution of
ostracods three range zones, in ascending
order: Progonocythere laeviscula Range Zone
(late Bathonian-early Callovian), Majunga-
ella perforata kachchhensis Partial Range
Zone (mid-late Callovian) and Majungaella
perforata kachchhensis - Galliaecytheridea
remota Concurrent Range Zone (mid-late
Callovian) are recognized in the Middle
Jurassic of Mainland Kachchh; five range
zones: Trichordis hadibhadangensis Range
Zone (Bajocian-Bathonian), Cytheropteron
micropunctata Range Zone (Bathonian),
Progonocythere laeviscula Range Zone (late
Bathonian-carly Callovian), Fastigatocythere
(Habocythere) mouwanaensis Range Zone
(Callovian) and Majungaella perforata
kachchhensis - Galliaecytheridea remota
Concurrent Range Zone (mid-late Callovian)
in the Northern Island Belt, Rann of Kachchh;
and four range zones: Trichordis
hadibhadangensis Range Zone (Bajocian-
Bathonian), Majungaella perforata
kachchhensis - Fastigatocythere (Batella)
falcula Concurrent Range Zone (late
Bathonian-early Callovian), Majungaella
perforata kachchhensis - Galliaecytheridea
remota Concurrent Range Zone (mid-late
Callovian) and Majungaella perforata
kachchhensis - Galliaecytheridea remota
Interval Zone (mid-late Callovian) in
Jaisalmer District. The common zones in three
regions compare well with each other and are
extremely useful in correlation. They have
been standardized with foraminiferal and
ammonite zones wherever possible.



PREVIOUS WORK

Kachchh

The ostracods from the Jurassic of
Kachchh did not receive any attention from
micropalaeontologists until 1960 when
Lyubimova and Mohan (in Lyubimova et al.)
described, among others, eight species (all new)
from Khavda and Lodai localities. These are:
Cytherella disjuncta, C. obscura, Cytherello-
idea difficila, Paracypris contermia, Progono-
cythere grumosa, P. implicata, P. laeviscula and
P prolata.

Subsequently, Guha (1977) recorded 18
species, including one new, from the late
Jurassic and early Cretaceous subsurface
succession of well No. 2, Banni, Rann of
Kachchh. The check list of these ostracods is as
follows: Cytherella index Oertli, Cytherella sp.
cf. C. 962 Grekoff, Cytheropteron corrosum
Grekoff, Fastigatocythere accessa (Grekoff),
Fastigatocythere sp., Majungaella brentonensis
Dingle, M. nematis Grekoff, M. perforata
Grekoff, Mantelliana sp., Paracypris contermia
Lyubimova and Mohan, Paracypris sp.,
Pirileberis prognata Grekoff, Pontocyprella sp.,
Progonocythere befotakaensis Grekoff, P.
kutchensis Guha, P. laeviscula Lyubimova and
Mohan, Trichordis sp. cf. T. praetexta crispa
Grekoff and Ostracoda gen. indet. Though all
the species were illustrated, no description was
given of the new taxon - P. kutchensis.

Neale and Singh (1986) re-examined the
ostracod fauna of the previously mentioned well
No. 2, Banni, Rann of Kachchh and reported the
presence of a much richer fauna comprising 34
species. These included following 19 new
species: Cytherella guhai, C. indica, C.
rannensis, Cytheropteron banniensis, C. guhai,
C. kutchensis, Galliaecytheridea wahii,
Hutsonia asiatica, Majungaella biswasi,
Mandawacythere? curvicosta, Metacytherop-
teron posteroacuminata, M. ventrocostata,
Nophrecythere orientalis, Paracypris salmi-

formis, Polycope kutchensis, P. rotunda, P.
unituberculata, Progonocythere banniensis and
Pseudoperissocytheridea indica. Other
recorded species are: Afrocytheridea? sp.,
Bairdia sp., Cytherella aft. C. guhai Neale and
Singh, Fastigatocythere? sp., Galliae-
cytheridea? sp. juv., Metacytheropteron sp.,
Pontocypris sp., Rhadinocythere? sp.,
Trichordis sp. cf. T. triangula Bate, Trichordis
sp. juv.?, Genus A, Genus B, Incertae Sedis sp.
1, Incertae Sedis sp. 2 and Incertae Sedis sp. 3.

Khosla et al. (1992) observed that Bate
(1975) incorrectly designated Procytheridea
ihopyensis Grekoff (1963) as the type species of
the genus Amicytheridea. Therefore, they
approached the International Commission on
Zoological Nomenclature to use its plenary
powers to set aside all designations of type
species made prior to the ruling requested for the
genus Amicytheridea Bate, 1975 and having
done so to designate A. triangulata Bate, 1975
as the type species of that genus. The
Commission passed the resolution in favour of
these authors.

Khosla and Jakhar (1993) described two
species of Amicytheridea - Amicytheridea
triangulata Bate, 1975 and Amicytheridea sp. -
from the Jurassic of the Habo Dome, Mainland
Kachchh. In addition, they established a new
subgenus Paratrichordis to accommodate four
species including one new, Trichordis
triangulata Bate, 1975 (type species), T
(Paratrichordis) devexa, T. (P.) grumosa and T.
(P) parvicarinata n. sp. The occurrences of the
last three species have been reported from the
Jurassic of Kachchh.

Khosla et al. (1997) described 49
ostracod species from the Jurassic of the Habo
Dome, in which two genera - Batella and
Habocythere - 20 species and one subspecies are
new. The new taxa are: Batella clavata, B.
depressa, Cytherella kalajarensis, Cytherello-
idea bhujensis, C. dhrangensis, C. langijar-
ensis, C. paradifficila, Cytheropterina devai,
C. pandeyi, C. sajjaniae,  Habocythere



diluta, H. ventrisulcata, Majungaella perforata
kachchhensis, M. rasilis, Mandelstamia
depecheae, Mesocytheridea? mathuri,
Nophrecythere whatleyi, Procytheridea
kachchhensis, Progonocythere haboensis,
Schuleridea (Eoschuleridea) soodani and
Trichordis (Trichordis) gujaratensis. Other
recorded species are: Acrocythere? sp.,
Amicytheridea triangulata Bate, Amicyther-
idea sp., Batella befotakaensis (Grekoft), B.
falcula (Grekoff), Cytherella disjuncta
Lyubimova and Mohan, C. masuguluensis
Bate, C. obscura Lyubimova and Mohan,
Cytherella sp., Cytherelloidea sp. cf. C.
atlantolevantiana Rosenfeld and Honigstein,
C. ipis Grekoff, Cytherelloidea sp.,
Habocythere bicruciata (Grekoff), H.
malgachica (Grekoff), Habocythere sp.,
Majungaella perforata Grekoff, Mandelstamia
sp., Nophrecythere denticulata (Kulshreshtha
et al.), N. jaisalmerensis (Kulshreshtha et al.),
Paracypris contermia Lyubimova and Mohan,
Pirileberis remota (Grekoft), Procytheridea
ihopyensis Grekoff, Progonocythere laeviscula
Lyubimova and Mohan, Progonocythere sp.,
Trichordis (Paratrichordis) devexa (Grekoft),
T (P) grumosa (Lyubimova and Mohan), 7. (P)
parvicarinata Khosla and Jakhar and T.
(Trichordis) praetexta Grekoff. Khosla and
Jakhar (1997) further gave the stratigraphic
distribution of the above stated species in the
Chari Formation of Habo Dome.

Khosla and Jakhar (1999) recorded 28
species from the Jurassic of the Jumara Dome.
Of these, 25 species have been assigned to taxa
already described from the Chari Formation of
the Habo Dome by Khosla et al. (1997), while
three species have been left in open
nomenclature. These are: Anchistrocheles sp.,
Bairdia sp. Aand Bairdia sp. B.

Khosla et al. (2003a) recorded for the
first time occurrence of a rich assemblage
comprising 54 ostracod species from the type
section of Khadir Formation, Khadir Island,
Rann of Kachchh. Of these 30 species are
assigned to the previously known taxa. Twenty-
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three species are left in open nomenclature and
one species Lophocythere vertipolycostata is
described as new.

Khosla et al. (2003b) recorded 57 species
from the Khadir Formation of Bela Island, Rann
of Kachchh, of which 31 species are assigned to
the previously known taxa from Kachchh and
Jaisalmer, while 26 are left in open
nomenclature.

Khosla et al. (2003c) described three
species of the genus Progonocythere - P
laeviscula Lyubimova and Mohan, P.
sadharaensis n. sp. and P. jaisalmerensis n. sp. -
from the Jurassic of Kachchh and Jaisalmer
districts of western India.

Khosla et al. (2004) reported 49 species
from the Jurassic of the Jhura Dome, of which the
following six have been described as new:
Bairdia badiensis, B. jhuraensis, Cytherelloidea
badiensis, Cytheropterina agrawali, Mandawa-
cythere chariensis and Pirileberis satyendrai.
Seven species have been left in open nomen-
clature. They are: Bairdia sp. A, Bairdia sp. B,
Bairdia? sp. C, Batella? sp., Habocythere sp. A,
Habocythere sp. B and Mandelstamia sp. Thirty-
six species have been assigned to the previously
described species from the Chari Formation of
the Habo Dome by Khoslaetal. (1997).

Khosla et al. (2005) described and/or
recorded 74 species from the Middle Jurassic of
the Northern [sland Belt, including Bela, Khadir
and Pachchham islands, Rann of Kachchh.
Twenty-seven species - Citrella belaensis,
Cytheropteron micropunctata, Fastigatocythere
belaensis, F. elongata, F. flebilis, F. indica, F.
Jjakhari, F. kachchhensis, F. mouwanaensis, F.?
pachchhamensis, Galliaecytheridea gujarat-
ensis, G. lodraniensis, Glabellacythere hussaini,
Mandawacythere kachchhensis, M. multi-
costata, Mandelstamia biswasi, M. kachchh-
ensis, Monoceratina mouwanaensis, M.
rannensis, Morkhovenicythereis rectangularis,
Neurocythere? kachchhensis, — Paracypris



kachchhensis, P. mohani, Pseudoperisso-
cytheridea concentrica, Timiriasevia
khadirensis, Trichordis amraparensis and T.
hadibhadangensis - are new. Seven species -
Bairdoppilata sp. E, Bairdoppilata sp. F,
Cytherelloidea sp., Darwinula sp., Eucytherura
sp., Glabellacythere sp. and Paranotacythere
sp. - are left in open nomenclature. Forty
species are assigned to already known taxa from
Kachchh, Jaisalmer and elsewhere.

Jaisalmer

The ostracods from the Jurassic of
Jaisalmer were first described by Lyubimova et
al. (1960) who recorded following six species
from the upper part of the Jaisalmer Formation:
Cytherella aff. obscura (generic name wrongly
given as Progonocythere), Progonocythere sp.
juv., Progonocythere implicata, P. prolata,
Progonocythere sp. juv. indet. and Bythocythere
Sp. juv.

Thereafter, Singh and Jai Krishna
(1969) in a short note on the Mesozoic of
Jaisalmer District listed six species from the
Jaisalmer Formation. They are: Cytherella sp.,
Cytherelloidea sp., Hutsonia sp., Neocythere
sp., Schuleridea sp. and Veenia sp. Singh and
Kulshreshtha (1973) described a new genus -
Pokornya, with P. kuldharensis as the type
species from the Kuldhar Member of Jaisalmer
Formation.

Bhatia and Mannikeri (1977) recorded
following fresh and brackish water ostracods in
association with charophytes from the Fort
Member of the Jaisalmer Formation: Darwinula
leguminella, Bisulcocypris n. sp.,
Amicytheridea n. sp., Citrella n. sp.,
Fastigatocythere n. sp., Lophocythere
(Lophocythere) n. sp., Mandelstamia n. sp.,
Micropneumatocytheren. sp., Paracyprisn. sp.,
Paralophocythere n. sp, Pichotia n. sp. and
Pontocyprellan. sp.

Kulshreshtha et al. (1985) recorded 34
species from the Kuldhar Member, Jaisalmer

Formation. Of these the following 12 species are
new: Aphelocythere kuldharensis, Cytherop-
teron marusthalum, C. parvexa, Hutsonia
simplexa, Lophocythere denticulata, L.
jaisalmerensis, Macrodentina gowdi, Neo-
cythere rajasthanensis, Oligocythereis minuta,
Orthonotacythere joshii, Pokornya sahnii and P,
sureshi. Other recorded species are: Bairdia
hilda Jones, B. jurassica Jones, Bairdia sp. A,
Bairdia sp. B, Cytherella disjuncta Lyubimova
and Mohan, C. obscura Lyubimova and Mohan,
Cytherelloidea jugosa (Jones), Cytherelloidea
cf. obliquecostata van den Bold, Fuhrbergiella
ctf. arens Bate, Glabellacythere reticulata
Whatley, Krausella sp., Lophocythere
acutiplicata (Jones and Sherborn), L. cruciata
oxfordiana Lutze, Majungaella mundula
(Grekoft), Monoceratina scrobiculata Triebel
and Bartenstein, Paracypris contermia
Lyubimova and Mohan, Pokornya kuldharensis
Singh and Kulshreshtha, Procytherura
tenuicostata Whatley, Progonocythere
implicata Lyubimova and Mohan, P. laeviscula
Lyubimova and Mohan, Veenia sp. and
Uroleberis sp.

Mannikeri (1996) described two new
genera Jainiana including two species, the
genotype J. retusa (Grekoff) and J. grekoffi n.
gen. and n. sp.; and Bhatiana including three
species, the genotype B. indican. gen. and n. sp.,
and two indeterminate species Bhatiana sp. A
and Bhatiana sp. B, from the Joyan, Fort and
Badabag members of Jaisalmer Formation.

Very recently, Khosla et al. (2006)
described and/or recorded 72 species from the
Fort and the Kuldhar members of Jaisalmer
Formation, Jaisalmer. Thirteen species -
Bythocypris rajasthanensis, Cytherella
jaisalmerensis, Cytherelloidea kuldharensis,
Cytheropteron lellapadiensis, C. rajasthan-
ensis, Galliaecytheridea grekoffi, Lophocythere
mannikerii, Micropneumatocythere masurdi-
ensis, M. rasilis, Monoceratina fortensis, M.
parascrobiculata, Neurocythere kuldharensis
and Progonocythere tharensis  are new.
Fourteen species - Acrocythere? sp., Anchistro-

5



cheles sp. B, Bairdoppilata sp. E, Bairdoppilata
sp. G, Cytheropteron sp. A, Cytheropteron sp. B,
Cytheropteron sp. C, Eocytheridea? sp.,
Eucytherura sp. B, Genus A, Fabanella sp.,
Fastigatocythere sp. D, Protobuntonia sp. and
Theriosynoecum sp. - are left in open
nomenclature. Forty-five species are assigned to
already known forms from Kachchh, Jaisalmer and
elsewhere.

Important contributions to our under-
standing of Jurassic Ostracoda from other
countries bordering the Indian Ocean, with which
Kachchh and Jaisalmer ostracods have affinities,
are by Grekoft (1963), Bischoff (1964), Dingle (in
Dingle and Klinger, 1972), Bate (1975, 1976,
1977), Basha (1980), Dépéche (in Dépéche ef al.,
1987), Rosenfeld et al. (1987, 1988), Rafara
(1990) and Rosenfeld and Honigstein (1991).

CLASSIFICATION OF THE
MESOZOIC

Kachchh

Wynne (1872) gave the first
comprehensive account of the Geology of the
Kachchh region. He divided the Jurassic (the
Cretaceous at that time not being recognized and
included in the Jurassic) into lower marine and
upper non-marine units which he designated as the
Lower Jurassic Group and the Upper Jurassic
Group respectively. These divisions were based on
physical differences, therefore, represented the
lithostratigraphic units. Subsequently Stoliczka
classified the entire Mesozoic succession into the
following four groups, in ascending order,
‘Putchum’ (=Patcham), ‘Charee’ (=Chari), Katrol
and ‘Oomia’ (=Umia) which were formalized by
Waagen (1873, Introductory part). These were also
lithostratigraphic units established on physical
contrast as well as palaeontological conside-
rations. Though no type sections were suggested,
their names were apparently derived after
localities or landmarks of those names. Ever since
then, this classification has been widely utilized, of

6

course with certain modifications and/or
refinements and still it is the most favoured
one.

Rajnath (1932) designated the
aforesaid divisions as series instead of groups
and thus changed their status from
lithostratigraphic to chronostratigraphic units.
He also introduced a new division Bhuyj
'Series'/'Stage' for the upper Oomia Group of
Stoliczka including the Zamia beds. Agrawal
(1955), realizing that the beds of the Chari
‘Series' and its topmost horizon, the Dhosa
Oolite do not crop out at or in nearby localities
after which they were designated, renamed
these units as the Habo Series and the Mehba
Oolite.

Many later workers, including Pascoe
(1959), Poddar (1959, 1964), Mitra and Ghosh
(1964), Krishnan (1968) and Maithani (1968),
following Rajnath also assigned chrono-
stratigraphic status to Stoliczka's four-fold
divisions and considered them series, while
other workers namely Mitra et al. (1979), Jai
Krishna ef al. (1983), Mandwal and Singh
(1989), Bhalla and Talib (1991) and Khosla et
al. (1997a, 2004) reverted back to the earlier
lithostratigraphic status and designated these
divisions as formations. Stoliczka's four-fold
classification as modified by Jai Krishna et al.
(1983)1is given here in Table 1.

TABLE 1 : Classification of the Mesozoic of Kachchh
(After Jaikrishna et al., 1983).

Lithostratigraphic
Units

Age

Umia Formation ~ Upper Tithonian - Albian

Katrol Formation ~ Kimmeridigian? - Lower
to Middle Tithonian
Chari Formation ~ Upper Bathonian - Upper

Oxfordian

Patcham Formation Bajocian - Bathonian




TABLE 2 : Classification of the Mesozoic of Kachchh, Biswas (1971).

Time Unit Mainland Pachham Island Eastern Kutch
Paleocene to .
Upper Cretaceous Deccan Trap Formation
Disconformity ——
Albian to
?Santonian
=
S
. Ukra E
Aptian Member §
S
E
sl
Neocomian (Top not exposed)
to Disconformity —
Tithonian
Wagad
Sandstone
Portlandian
to Jhuran Formation
Kimmeridgian
Kanthkot
Sandstone
Argovian Member
Local disconformity
Oxfordi (Dhosa Oolite Member)
xlordian Washitawa Formation|
(Occurs in Central,
. Waged onl
Jumara Formation (Top not exposed) aged only)
Callovian Goradongar Formation
Jhurio Formation )
Khadir
Formation
Kaladongar Formation
— Base not exposed —
Bathonian
? ? 7
Precambrian ? Erinpura Granite
— Base not ex d — . p .
pose and Aravalli rocks exposed in
Meruda Hill and Nagar Parkar




Biswas (1971, 1980) proposed new
lithostratigraphic classifications separately for
the Mesozoic of Mainland Kachchh,
Pachchham Island and Eastern Kachchh
(Wagad, Khadir and Bela islands and Chorad
Hill) and these are given in Table 2. According to
him, Stoliczka's divisions lack a precise
definition of the units with respect to designated
type sections, mappability, regional applica-
bility, ambiguous status in the modern concept
of stratigraphy and improper use of stratigraphic
terminology.

More recently, Firsich et al. (2001)
proposed another lithostratigraphic framework
for the Jurassic of Kachchh, which is given in
Table 3. It includes stratigraphic units partly
those of Stoliczka (in Waagen, 1873) and
Biswas (1980) and partly new, yet to be formally
described.

In the present work the author has
followed Stoliczka's four-fold classification in
so far as Mainland Kachchh is concerned
because it is well established, enriched in
literature and has priority over all other
classifications. For Khadir and Bela islands,
which are separated from the Mainland by
alluvium covered Rann of Kachchh and
physical continuity of outcrops can't be
established, the author has followed Biswas
(1980). The Middle Jurassic here is represented
by Khadir Formation and it is divisible in
ascending order in following members: (i)
Cheriya Bet Conglomerate Member, (i1)
Hadibhadang Shale Member, (iii) Hadibhadang
Sandstone Member, (iv) Gadhada Sandstone
Member and (v) Bambhanka/Gangta Member.
In Sadhara Dome of Pachchham Island, Fiirsich
et al. (1994) have produced a detailed
stratigraphy and their classification has been
followed. They classified the Middle Jurassic
exposed in this dome into three formations viz,
in ascending order, (i) Khavda Foramation, (i1)
Patcham Formation and (ii1) Chari Formaton.
The Khavda Formation was further subdivided
into six members: (i) Sadhara Coral Limestone
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Member, (ii) Eomiodon Red Sandstone
Member, (iii) Lower Yellow Flagstone
Member, (iv) Middle Sandstone Member, (v)
Goradongar Yellow Flagstone Member and (vi)
Gadaputa Sandstone Member.

Jaisalmer

Das Gupta (1975) has given a detailed
account of the Mesozoic of the Jaisalmer Basin
and according to him it is divisible, in ascending
order, into following six formations: Lathi
Formation, Jaisalmer Formation, Baisakhi
Formation, Bhadasar Formation, Parihar
Formation and Habur Formation. Of these the
last two formations are Cretaceous in age, while
the rest are of Jurassic age. Among the Jurassic,
Jaisalmer Formation is faunally very important
and hence included in our study. Das Gupta
(1975) further subdivided the Jaisalmer
Formation into five members. These are, in
ascending order: Hamira Member, Joyan
Member, Fort Member, Badabag Member and
Kuldhar Member. To these Kachhara and
Jodhawat (1982) on the basis of ammonite
fauna added a new member, namely Jajiya
Member taken out from the Kuldhar Member.

Dave and Chatterjee (1966) proposed
integrated foraminiferal and ammonitic
biostratigraphy of the Jurassic sediments in the
Jaisalmer Basin and recognized seven benthic
foraminiferal zones. Of these four zones are in
the Jaisalmer Formation and three in the
overlying Baisakhi and Bhadasar formations.
Besides the authors also recorded number of
ammonite fossils from different horizons. The
subdivisions of the Jaisalmer Formation,
foraminiferal zones recognized in these and
ammonite fauna are summarized in Table 4.

STRATIGRAPHY

A brief stratigraphical account of the
Middle Jurassic of localities included in the
present study is given in the sequel.



TABLE 3 : Lithostratigraphic framework of Middle and early Late Jurassic rocks of the Kachchh Basin, Fiirsich et al. (2001).

Kachchh Mainland

Pachchham Island

Eastern Kachchh

Khadir, Bela and

Member*

Bathonian

Patcham
Formation

Sponge Limestone
Member*

Raimalro Limestone Member

Patcham
Formation

Raimalro
Limestone
Member

Bajocian

Jhurio Formation

Purple Sst./ Echino-
derm Packstone

Gadaputa Sandstone Member

JCL Member*

Goradongar

Formation

GYF Member Goradongar Yellow Flagsone
JGO Member* Member
CL/BLGO Member [Middle LPR Member
Sandstone
Badi White Limestone |Member
Member* Babia CIiff
Lower Yellow
Member
Flagstone
Member

Eomiodon Red
Sandstone
Member

Sadhara Coral
Limestone
Member

Kaladongar
Sandstone
Member

Dingy Hill
Member

Kaladongar Formation

Khadir Formation

Hadibhadang
Sandstone
Member

Hadibhadang
Shale Member

Cheriya Bet
Conglomerate
Member

g
. Gora Dongar Kala Dongar W
.-g B £ Chorar agad
[}
o]
g =
P§ A VAVAVAVAVAVAVAV/ 5
=}
g Dhosa Oolite Member
ded
Dhosa Sandstone (eroded) E [=
M ber* Bambhanka/ .S
=) cmber *g Gangta g E
.2 |Gypsiferous Shale ke
Member § o]
Member* é s ¥
g [2 Ridge Sandstone o)
'g . Member -
= g Shelly Shale g
8 Keera Member* g Gadhada
Golden Oolite Sandstone
Member* Shelly Shale Member

JCL: Jumara Coral Limestone; GYF: Goradongar Yellow Flagstone; JGO: Jhura Golden Oolite; CL/BLGO:
Canyon Limestone/Badi Lower Golden Oolite; LPR: Leptosphinctes Pebbly Rudstone. Terms marked by
asterisk are new and await formal description (Fiirsich et al., in prep.).




Table 4. Jaisalmer Formation and integrated Foraminiferal and Ostracod Biostratigraphy.

Mainland Kachchh

Habo Dome : 1t lies in the eastern part of
east-west trending anticlinal hill range along the
northern margin of the Mainland Kachchh. The
beds in this dome show quaquaversal dips,
steeper on the north but gentle on the south, east
and west. The older beds lie towards the centre,
while they are surrounded on all sides by younger
ones. The stratigraphy of Habo Dome has been
discussed in detail by Kanjilal (1978) and the
succession established by him was adopted by
Khosla et al. (1997) for their study of ostracod
fauna. The latter authors preferred the term Chari
Formation over the Habo Formation for Jurassic
of the Habo Dome in view of its long usage and
familiarity with most of the workers. Kanjilal
gave number 1 to the youngest bed of the
formation and assigned higher numbers to the
succeeding older beds. This was done in view of
the easily recognizable nature of the Dhosa Oolite
(=Lodai Member), which served as a marker
horizon not only in Habo Dome but throughout
Mainland Kachchh, and also to maintain
uniformity with other workers (Rajnath, 1932;
Spath, 1933; Agrawal, 1957; Maithani, 1968) all
of whom adopted the same procedure. Khosla et
al. (1997) also followed the same practice in so far
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Dave and Chatterjee, 1996 Khosla 7 al. 2006 ]
Formation | Members
Foraminiferal Zones Characteristic Ammonites Ostracod Zones Age
Jajiya
. . . Majungaella perforata
4. Epistomina mosquensis Subgrosuvaria aberrans kachchhensis-Galliaecytheridea
Range Zone
remota Interval Zone )
. L - mid - late Callovian
3. Tewaria kutchensis Partial Macrocepalites chariensis, Majungaella perforata
-4 Kuldhar y Subkossmatia ramosa, kachchhensis-Galliaecytheridea
= Range Zone . . L -
= S. opis, & Reineckia reissi remota Concurrent Range Zone
- - L Majungaella perforata
2. Lenticul
< Lenticulina discipiens Sivajiceras congener kachchhensis-Fastigatocythere (B) | early Callovian
%) Range Zone
— falcula Concurrent Range Zone
<«
- Badabag
1. Tewaria sp. - Dorthia Trichordis hadibhadangensis Lo .
Fort poddari Assemblage Zone Range Zone Bajocian - Bathonisy
Joyan
Hamira
as numbering of the beds is concerned but the

samples are numbered in conventional manner
from older to younger horizon. They sampled
five stratigraphical sections of the Chari
Formation from different localities. The
locations of these sections are given below and
alsoinFig. 3.

Section I, exposed along banks of the
Kala Jar (stream) near Dhrang Village (23° 23'
30”N:69°50"30”E).

Section II, exposed along banks of the
Langi Jar, 2 km east of Dhrang Village.

Section III, exposed along banks of a
stream near Habai Village (23° 21' 10” N: 69°
51'19” E) and partly along a tributary of Kala
Jarnorth of the crest of Habo Dome.

Section IV, exposed along banks of a
stream near Kotai Village (23° 23' 247 N: 69°
4712”7 E).

Section V, exposed along banks of a
stream 1 km east of Fulae Village (23° 23'29”
N:69°48'43”E).

Section I is more or less complete and
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Fig. 3. Index map of the Habo Dome showing location of the sections studied.

best developed one where all the 16 beds of the
Chari Formation (=Habo Formation) established
by Kanjilal (1978) are encountered. The
succession as worked out by Khosla et al. (1997)
in this section is incorporated in Fig. 12 and the
distribution of ostracods in the Habo Dome in
Table 5.

Jhura Dome : This Dome is situated
adjoining Habo Dome on its west along the
northern margin of the Mainland Kachchh. Like
Habo Dome the beds in Jhura Dome also show
quaquaversal dips, steeper on the north but
gentle on the south, east and west. The older beds
lie towards the centre, while they are surrounded
onall sides by younger ones. Many workers have
dealt with the stratigrphy of the Jhura Dome.
Except for Biswas (1980) and Mandwal and
Singh (1989), all other workers grouped the
entire sequence of the dome in single
stratigraphical unit, i.e. the Chari (= Habo)
Series/Formation.  As against this, Biswas
(1980) classified the sequence into two units, the
lower Jhurio Formation and the upper Jumara

Formation which he correlated with Patcham
and Chari formations respectively of Stoliczka's
classification. Mandwal and Singh (1989) also
classified the sequence into two units but
designated them in ascending order, Patcham
and Chari formations. Khosla et al. (2004)
assigned the sequence to the Chari Formation
and did not recognize the Patcham Formation.
For stratigraphical distribution of ostracod
fauna they accepted the succession established
by Agrawal (1957), who recognized 18
lithostratigraphical units in the Chari Formation
(=Habo Series). The samples from which the
ostracod fauna is recorded come from two
stratigraphical sections. The locations of these
sections are given below and in Fig. 4.

Section I, exposed along the eastern
flank of Jhura Dome, southwest of Jhura Dome
(23°26'8”N:69°37'E).

Section II, exposed along a north-south
trending stream near Kamaguna Village (23° 22!
23”N:69°33'37”E), Jhura Dome.
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Of'the two sections sampled, Section I is
better developed where 17 out of 18 beds of the
Chari Formation established by Agrawal (1957)
are encountered. This section is incorporated in
Fig. 12 and the distribution of ostracods in the
Jhura Dome in Table 5.

Jumara Dome : The dome lies in the
western part of east-west trending anticlinal hill
range along the northern margin of the
Mainland Kachchh. The ostracod fauna of this
dome has been recorded by Khosla and Jakhar
(1999) and their samples come from the
following section:

Section exposed between the Water
Tank (1/2 km N 50° E of Jumara Village) and
Patcham outcrop in the centre of the dome in
northwesterly direction.

This section has been incorporated in
Figure 12 and the distribution of ostracods in
Table 5. The succession in the section belongs to
two formations viz. Patcham and Chari
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sections studied.

formations and has been compared with
Ammonite zones/ Beds of Spath (1933).

Northern Island Belt, Rann of Kachchh

Pachchham Island : Firsich et al
(1994), among others, produced a detailed
stratigraphy of Sadhara Dome in southeastern
most part of the Pachchham Island. As stated
earlier they classified the rocks exposed in this
dome into three formations viz., in ascending
order, the Khavda, Patcham and Chari
formations. The Khavda Formation was further
subdivided into six members. The succession
established by Firsich ef al. was adopted by
Khosla et al. (2005) in their study of ostracod
fauna of the Sadhara Dome from the following
section (Fig. 5):

Section I, exposed in a dome, north of
Sadhara Village (23°44'38" N: 69°54'40"E), in
the southeastern most part of Pachchham Island.

Khadir Island: This is the type area for
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the Khadir Formation of Biswas (1971, 1980,
1993), who as stated earlier subdivided the
formation into five members. Khosla et al.
(2005) sampled three sections for the study of
ostracods. The locations of these sections are
given below and also in Fig. 6.

Section II, N-S cross-country section
passing through Gadhada Village (23°52°06"N:
70°20°15"E) from  the  Cheriya Bet
(23°56"15"N: 70°20°15"E) in the north to the
Kakindia Bet (23°46°02"N: 70°23"35"E) close to
the southernmost tip of Khadir Island.

Section I11, extending N-S from the Rann
of Kachchh to near Amrapar Village (23° 54' 32"
N:70°27'02"E).

Section IV, exposed in a dome around the
Ravechimata Temple and an old Fort
(23°45715"N: 70°30°06"E) in Gangta Bet,

southeast of the Khadir Island.

Bela Island : The Middle Jurassic in
Bela Island belongs to Khadir Formation.
Khosla et al. (2005) sampled five sections for the
study of ostracods. The locations of these
sections are given below and also in Fig. 7.

Section V, exposed along Lodrani-Kuda
track, north of Lodrani Village (23° 54' 29" N:
70°37'25"E).

Section VI, exposed atabout 1 km NW of
Gadhada Ruins (23°54'17"N:70°41' 30" E).

Section VII, exposed along a stream
about 1 km northwest of Bela Village (23° 52'
35"N:70°48'13"E).

Section VIII, exposed along a north-
south trending stream, northern escarpment of
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Bela Range, near Bela Village.

Section IX, exposed along northern and
southern escarpments of Mouwana Hill, (23° 49’
50"N:70°52'03"E).

The composite stratigraphical sections
for Khadir and Bela islands are given earlier by
Biswas (1993), while the stratigraphical section
of Sadhara Dome by Fiirsich ef al. (1994). These
are incorporated herein in modified form in Fig.
12. For further information, reference may be
made to these works. The distribution of the
Ostracoda in Sadhara Dome and Khadir and Bela
islands are given in Table 6.

Jaisalmer

In Jaisalmer abundant ostracods were
found only in the Fort and the Kuldhar members
of Jaisalmer Formation. Lithologically the
former is composed of hard, compact, yellow
fosssiliferous sandy limestone with bands of
marl and clay in the upper part and thick
sandstone in the lower part, while the latter
comprises yellow compact fossiliferous
limestone and shale/clay with several golden and
brown oolitic horizons and rich ammonites.
Locations of different sections studied from the
Fort and Kuldhar members are given below and
alsoin Figs. 8-9.
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Fort Member:

Section FA: Escarpment of the fort hill
about 1/2 km northwest of Jaisalmer Railway
Station.

Section FB: Escarpment of the fort hill
about 1/4 km west of Section FA.

Section FC: Escarpment of the fort hill
about 100 m further west of Section FB.

Section FD: Escarpment near
Kishanghat north of Jaisalmer Fort.

Section FE: Near lime kiln at the
Junction of Amarsagar-Sam roads.

Section FF: Near chattaries of Vyas
Family 1/2 km SSW of Dedan Sar.

Section FG: Opposite to Indira Stadium/
Town Hall about 3 km west of Jaisalmer Fort.

Section FM: Escarpment of the fort hill
about 1 km NNW of Jaisalmer Railway Station.

Kuldhar Member:

Section KA: Western bank of Masurdi
Nadi (stream) east of Khethari Talab, Kuldhar



70°'55'

}

Scale
ofD 0 Ve 1km
| I I |
Kishanghat

@ Section studied

aAa
8@ Dedan Sar

8® FF JAISALMER

Lime kiln o/ Fg

-o
NN
[N
=
3

Scale 70° 47’ $

\\_l\‘as_u_r_‘,j'? .......... ® Section studied
. sz 1‘-30}_
KC {WF & Kuldhar = - 240m

KE ®:
| 26° 262
52 N\ — KB®=— 52
& ED KA

~ T=glellaradi /'khethari Talab

7
P NL

O

QA 70° 47’

Fig. 9. Index map showing locations of the sections studied in the Kuldhar
Member.

15



Sample Numbers
Columnar Section

Age
Formation
Member

Proposed Ostracod Zone and
Characteristic Species

LEGEND

OSTRACOD SPECIES

. Bairdoppilata jhuraensis

. Bhatiana indica

. Bythocypris rajasthanensis
. Citrella belaensis

. Cytherelloidea bhujensis

-
-

]

1
FAT m——1—

Fort Member
5

Bajocian - Bathonian
Jaisalmer Formation

-----

-----
.....

Trichordis hadibhadangensis Range Zone

. C. difficila

. Cytheropteron micropunctata

. Fastigatocythere (A.) flebilis

. F (4.) jaisalmerensis

10.F. (4.) indica

11. F. (B.) befotakaensis

12. F. (H.) juglandica malgachica
13. Galliaecytheridea lodraniensis
14. Glabellacythere hussaini

15. G. mathuri

16. Lophocythere mannikeri

17. L. vertipolycostata

18. Mandawacythere kachchhensis
19. Mandelstamia biswasi

20. M. kachchhensis

21. Monoceratina fortensis

22. M. mouwanaensis

23. Morkhovenicythereis rectangularis
24. Paracypris kachchhensis ’
25. P mohani

26. Progonocythere jaisalmerensis
27. P, tharensis

28. Trichordis hadibhadangensis
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Fig. 10. Stratigraphical succession of FA Section, Escarpment of the fort hill about %2 km northwest of Jaisalmer Railway

Station.
Village.

Section KB: Western bank of Masurdi
Nadi, north of Khethari Talab.

Section KC: Western bank of Masurdi
Nadiabout 1 km NNW of Section KB.

Section KD: Eastern bank of Masurdi
Nadi about 1/2 km NNW of Kuldhar Village.

Section KE: Western bank of Masurdi
Nadi, in between Sections KB and KC.

Section NL: Western bank of a tributary
near Lellapadi, 2 km west of Kuldhar Village.

The stratigraphical successions in the
representative sections, viz. Sections FA and KD
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of the Fort and Kuldhar members respectively
are given in Figs. 10-11 and distribution of
ostracods in these members in Table 7.

BIOSTRATIGRAPHICAL
ZONATION

Kachchh

Based on the distribution of the
Ostracoda, the Middle Jurassic of Kachchh are
grouped into six zones. These are described, in
ascending order, as follows:

Trichordis hadibhadangensis Range Zone

Authors: Khosla, Manisha Kumari and
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Fig. 11. Stratigraphical succession of KD Section, Eastern bank of Masurdi Nadi about %5 km NNW of Kuldhar Village.

Darwin Felix, 2005.

This is the lowermost zone recorded from
the Sadhara Dome and the Khadir and Bela
islands, Northern Island Belt, Rann of Kachchh.
Of the three regions, the zone is more diversified
in the Sadhara Dome. Earlier it was designated as
Trichordis hadibhadangensis Assemblage Zone
but herein it is renamed as Trichordis
hadibhadangensis Range Zone.

This zone is characterized by the
restricted occurrence of nominative species
because of which it is named as such. The zone
covers Sadhara Coral Limestone to Lower
Yellow Flagstone members of the Khavda
Formation in Sadhara Dome, while lower part of
Hadibhadang Shale Member of the Khadir
Formation in Khadir and Bela islands. In Sadhara

Dome, I hadibhadangensis Zone is further
divisible, into two subzones. They are in
ascending order:

Trichordis hadibhadangensis -
Progonocythere sadharaensis Concurrent
Range Subzone

Type Section: Sadhara Coral Limestone
and Fomiodon Red Sandstone members,
Khavda Formation, in the core of the Sadhara
Dome, north of Sadhara Village, Pachchham
Island, Rann of Kachchh.

The subzone is characterized by the
concurrent occurrence of Trichordis hadi-
bhadangensis Khosla et al. and Progonocythere
sadharaensis Khosla et al. Other restricted
ostracods are:Fastigatocythere (Amicytheridea?)

pachchhamensis Khosla and Darwin Felix and
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Galliaecytheridea gujaratensis Khosla and
Darwin Felix. The predominant associated long
ranging ostracods are: Citrella belaensis Khosla
et al., Fastigatocythere (Habocythere)
dorsoangulata (GrekofY), F. (Amicytheridea)
flebilis Khosla and Darwin Felix, Lophocythere
vertipolycostata Khosla and Manisha Kumari,
Mandelstamia biswasi Khosla et al., Paracypris
kachchhensis Khosla and Darwin Felix and P.
mohaniKhoslaet al.

Trichordis hadibhadangensis -
Progonocythere sadharaensis Interval Subzone

Type Section: Lower Yellow Flagstone
Member, Khavda Formation, Sadhara Dome.

This subzone covers an interval between
the Last Appearance Datum (LAD) of
Progonocythere sadharaensis Khosla et al. and
the LAD of Trichordis hadibhadangensis
Khosla er al. The dominant associated long
ranging ostracods are: Fastigatocythere
(Habocythere) dorsoangulata (GrekofY), F. (H.)
juglandica malgachica (Grekoft), Paracypris
kachchhensis Khosla and Darwin Felix, P
mohani Khosla et al. and Progonocythere
Jaisalmerensis Khoslaetal.

Cytheropteron micropunctata Range Zone

Authors: Khosla, Manisha Kumari and
Darwin Felix, 2005.

Type Section: Upper part of the
Hadibhadang Shale Member, Khadir Formation,
near Amrapar Village, Khadir Island, Rann of
Kachchh.

Other occurrence: Hadibhadang Shale
Member in the Bela Island covering the highly
fossiliferous, reddish-brown shale (lower
Corbula lyrataband).

Earlier, the zone was described as
Cytheropteron micropunctata Assemblage Zone
but herein it is renamed as Cytheropteron
micropunctata Range Zone. It is characterized
by the restricted occurrence of the nominative
species. It is not traceable in the Sadhara Dome
and seems to have been pinched out in the west.
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Other ostracods restricted to this zone are:
Fastigatocythere (Amicytheridea) kachchhensis
Khosla and Darwin Felix, F. (Fastigatocythere)
retusa (Grekoft), Mandelstamia kachchhensis
Khosla et al., Paranotacythere sp. and
Trichordis amraparensis Khosla and Darwin
Felix. Associated long ranging species are:
Citrella belaensis Khosla et al.,
Fastigatocythere (Habocythere) — bicruciata
(Grekoff), Lophocythere vertipolycostata
Khosla and Manisha Kumari, Mandelstamia
biswasi Khosla et al., Paracypris mohani
Khosla et al. and Trichordis jaisalmerensis
(Kulshreshtha et al).

Progonocythere laeviscula Range Zone

Authors: Khosla, Jakhar and
Mohammed (1997).
Type Section: Beds 16-12, Black

Limestone and Dhrang members of Kanjilal
(1978), Chari Formation, Habo Dome,
Mainland Kachchh.

Other occurrences: Basal beds 17-13 of
Agrawal (1957), Chari Formation, Jhura Dome;
Coral, Macrocephalus and Rehmani beds of
Spath, Patcham and Chari formations, Jumara
Dome; Goradongar Yellow Flagstone, Gadaputa
Sandstone, Raimalro Limestone members and
Lower Macrocephalus Beds of Fiirsich ef al.
(1994), Khavada, Patcham and Chari
formations of Sadhara Dome, Pachchham
Island; Hadibhadang Sandstone Member of
Biswas (1980), Khadir Formation of Khadir and
Belaislands.

Khosla et al. (1997) originally described
this zone as Zone | - Progonocythere laeviscula
Zone from the Jurassic of the Habo Dome,
Mainland Kachchh and later on Khosla et al.
(2005) renamed it as Progonocythere laeviscula
Assemblage Zone. However, herein we
designate it as Progonocythere laeviscula Range
Zone.

In the Habo Dome the zone includes five
basal beds comprising a black limestone with



thin bands of grey shales (Bed 16) at the base,
successively overlain by greyish-yellow
limestone with bands of shales (Bed 15), yellow
gypsiferous shale (Bed 14), alternate sequence
of greyish-yellow limestones and gypsiferous
shales (Bed 13) and greyish-yellow gypsiferous
shale (Bed 12). Progonocythere laeviscula
Lyubimova and Mohan is the dominant species
restricted to this zone which is named as such.
Other predominant ostracods confined to the
zone are: Cytherelloidea badiensis Khosla et al.,
C. dhrangensis Khosla and Jakhar, C. ipis
Grekoff, C. paradifficila Khosla et al.,
Cytheropteron devai (Khosla et al.),
Fastigatocythere (Batella) befotakaensis
(Grekoft), F. (B.) clavata (Khosla et al.), F. (B.)
depressa (Khosla et al.), F. (Habocythere)
Jjuglandica malgachica (Grekoft), Neurocythere
denticulata (Kulshreshtha et al.), Procytheridea
kachchhensis Khosla et al., P. ihopyensis
Grekoff, Trichordis devexa (Grekoff), T
grumosa Lyubimova and Mohan, T
gujaratensis Khosla et al. and T. praetexta
Grekoft.

Majungaella perforata kachchhensis Partial
Range Zone

Authors: Jakhar and
Mohammed (1997).

Type Section: Beds 11-5, Jhikadi
Member of Kanjilal (1978), Chari Formation,
Habo Dome, Mainland Kachchh.

Khosla,

Other occurrences: Beds 12-5 of
Agrawal (1957), Chari Formation, Jhura Dome;
Anceps Beds of Spath, 1933, Chari Formation,
Jumara Dome; and middle and upper part of
Gadhada Sandstone Member of Biswas (1980),
Khadir Formation, Khadir Island.

It includes 7 beds, no. 11-5. The lower
four beds comprising in ascending order, reddish
brown conglomeratic sandstone (Bed 11),
highly ferruginous, hard sandstone (Bed 10),
black coral limestone (Bed 9), reddish brown
friable sandstone (Bed 8) are devoid of
ostracods. The succeeding two beds consisting
ofreddish-brown hard sandstone with thin bands
of shales (Bed 7) and yellowish-brown

gypsiferous shale (Bed 6) have yielded a few
ostracods namely, Cytherella disjuncta
Lyubimova and Mohan, C. obscura Lyubimova
and Mohan, Fastigatocythere (Habocythere)
diluta (Khosla et al) and Majungaella
perforata kachchhensis Khosla et al. The top
bed composed of highly ferruginous, hard
sandstone (Bed 5), although abounding in
megafossils, is devoid of ostracods.

Fastigatocythere (Habocythere) mouwanaensis
Range Zone

Authors: Khosla, Manisha Kumari and
Darwin Felix, 2005.

Type Section: Succession of the
Gadhada Sandstone Member overlying the P,
laeviscula Range Zone, exposed north of
Mouwana Village, Bela Island.

It covers that part of the Gadhada
Sandstone Member comprising buff, medium to
coarse-grained sandstones containing Phola-
domya at certain horizons and grey, gypsiferous
shale. Fastigatocythere (Habocythere)
mouwanaensis Khosla and Manisha Kumari is
the dominant, restricted species of the zone.
The other restricted species is Fastigatocythere
(Habocythere) elongata Khosla and Manisha
Kumari. Associated long ranging species are:
Citrella belaensis Khosla et al.,
Fastigatocythere (Habocythere) bicruciata
(Grekoff), Lophocythere vertipolycostata
Khosla and Manisha Kumari, Paracypris
mohani Khosla et al. and Trichordis
Jaisalmerensis (Kulshreshtha et al.).

Majungaella perforata kachchhensis -
Galliaecytheridea remota Concurrent Range
Zone

Authors: Jakhar and

Mohammed (1997).

Khosla,

Type Section: Beds 4-1, Rudramata and
Lodai members of Kanjilal (1978), Chari
Formation, Habo Dome.

Other occurrences: Beds 4-1 of Agrawal
(1957), Chari Formation, Jhura Dome; Athleta

19



Beds of Spath (1933), Chari Formation, Jumara
Dome; Bambhanka and Gangta members of
Biswas (1980), Khadir Formation, Khadir
Island.

In Habo Dome, it includes the top four
beds, no. 4-1. They are in ascending order,
greyish-yellow gypsiferous shale (Bed 4),
greyish-yellow conglomerate full of mega
fossils but lacking ostracods (Bed 3), greyish-
yellow gypsiferous shale (Bed 2) and an
alternate sequence of greyish-brown limestones
and shales, the uppermost band becoming oolitic
(Bed 1). The zone is characterized by the
concurrent occurrence of Majungaella perforata
kachchhensis Khosla et al. and Galliae-
cytheridea remota (Grekoff). Other predomi-
nant species confined to the zone are as follow:
Cytherella kalajarensis Khosla and Jakhar, C.
masuguluensis Bate, Cytherelloidea
langijarensis Khosla et al., Fastigatocythere
(Habocythere) bicruciata (Grekoff), F. (H.)
ventrisulcata (Khosla et al), Majungaella
rasilis Khosla et al. and Schuleridea
(Eoschuleridea) soodani Khosla et al.
Associated long ranging species are: Cytherella
disjuncta Lyubimova and Mohan, C. obscura
Lyubimova and Mohan, Fastigatocythere
(Amicytheridea) triangulata (Bate) and
Majungaella perforata kachchhensis Khosla et
al.

Jaisalmer

In this district one zone is recognized for
the beds of Fort Member and three for the beds of
Kuldhar Member. These are described in the
sequel:

Trichordis hadibhadangensis Range Zone

The zone covers the Fort Member of
Jaisalmer Formation forming escarpments of the
Jaisalmer Fort. It is characterized by restricted
occurrence of Trichordis hadibhadangensis
Khosla et al. Other prominent restricted
ostracods are: Bairdoppilata jhuraensis (Khosla
et al.), Bhatiana indica Mannikeri, Bythocypris
rajasthanensis Khosla and Jakhar, Citrella
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belaensis Khosla et al., Cytherelloidea
bhujensis Khosla et al., C. difficila Lyubimova
and Mohan, Cytheropteron micropunctata
Khosla et al., Fastigatocythere (Batella)
befotakaensis (Grekoff), F. (Amicytheridea)
flebilis Khosla and Darwin Felix, F. (4.) indica
Khosla and Manisha Kumari, F. (4.)
jaisalmerensis Khosla and Jakhar, F
(Habocythere) juglandica malgachica (Grekoff),
Galliaecytheridea lodraniensis Khosla and
Manisha Kumari, Glabellacythere hussaini
Khosla et al., G. mathuri (Khosla et al.),
Lophocythere mannikerii Khosla and Jakhar, /..
vertipolycostata Khosla and Manisha Kumari,
Mandawacythere kachchhensis Khosla et al.,
Mandelstamia biswasi Khosla et al., M.
kachchhensis Khosla et al., Monoceratina
fortensis Khosla and Jakhar, M. mouwanaensis
Khosla and Manisha Kumari, Morkhoverni-
cythereis rectangularis Khosla et al.,
Paracypris kachchhensis Khosla and Darwin
Felix, P mohani Khosla et al., Progonocythere
Jjaisalmerensis Khosla et al. and P. tharensis
Khosla and Jakhar. Besides ostracods, the zone
is also rich in bivalves, brachiopods, echinoids
and foraminifers. In so far as ammonites are
concerned they have not been recorded from the
Fort Member.

Majungaella perforata kachchhensis -
Fastigatocythere (Batella) falcula Concurrent
Range Zone

The zone covers basal limestone and
marl of the Kuldhar Member. It is characterized
by the concurrent occurrence of Majungacella
perforata kachchhensis Khosla et al. and
Fastigatocythere (Batella) falcula (GrekofY).
Other prominent restricted ostracod species are:
Cytherelloidea kuldharensis Khosla and Jakhar,
C. paradifficila Khosla et al., Cytheropteron
lellapadiensis Khosla and Jakhar, Fasti-
gatocythere (Batella) clavata (Khosla et «l.),
Galliaecytheridea grekoffi Khosla and Jakhar,
Micropneumatocythere rasilis Khosla and
Jakhar, Monoceratina parascrobiculata Khosla
and Jakhar, Neurocythere kuldharensis Khosla
and Jakhar, N. whatleyi (Khosla and Jakhar),
Oligocythereis minuta Kulshreshtha er al.,



Majungaella perforata kachchhensis -
Galliaecytheridea remota Concurrent Range
Zone

The zone covers middle shale/clay beds
of Kuldhar Member. It is characterized by the
concurrent occurrence of Majungaella perforata
kachchhensis Khosla et al: and Galliae-
cytheridea remota Grekoff. Other restricted
ostracod species are: Micropneumatocythere
masurdiensis Khosla and Jakhar and
Protobuntonia sp.

Majungaella perforata kachchhensis - Galliae-
cytheridea remota Interval Zone

The zone covers top shale/clay beds of
Kuldhar Member and represents the interval
between the Last Appearance Datum (LAD) of
Galliaecytheridea remota Grekoff and LAD of
Majungaella perforata kachchhensis Khosla et
al.

Correlation of ostracod zones of
Mainland Kachchh, Northern Island Belt, Rann
of Kachchh and Jaisalmer District is given in
Table 8.

SYSTEMATICS

The species included in the present atlas
have been arranged in alphabetical order and
synonymies, locality and horizon, diagnostic
characters, dimensions and distribution are given
in each case. The illustrated specimens are in the
collection of the Micropaleontological Labora-
tory of the Department of Geology, Mohanlal
Sukhadia University, Udaipur, Rajasthan and
they are designated by SUGDMF No. The
abbreviations used in dimensions and
explanations of plates are as follows:

Cms Central muscle scars
DV  Dorsal view

VV  Ventral view

H Height

Int.V Internal view

L Length

Lat.V Lateral view

LV Leftvalve

LVV  Leftvalve view

mm  Milimetre

Mpc Marginal pore canals
RV Rightvalve

RVV Rightvalve view

\W% Width

Taxonomic comments on the Genus
Fastigatocythere Wienholz, 1967

Wienholz (1967) established the genus
Fastigatocythere from the Bathonian and
Callovian beds of north-west Germany on
the basis of species with inverted chevron-
type ornament, pronounced post-ocular
sulcus, entomodont hinge, with
anteromedian element in left valve
composed of 3-5 teeth and 7-8 anterior
marginal pore canals and described
Fastigatocythere rugosa as its type species.
In addition to the type species he also
included the following middle Jurassic
species - Progonocythere juglandica
juglandica (Jones) from Europe,
Progonocythere accessa, P. bicruciata, P
befotakaensis, Progonocythere juglandica
malgachica and Progonocythere 2393
described by Grekoff (1963) from
Madagascar, and Lophocythere interrupta,
L. interrupta directa, L. interrupta
interrupta described by Triebel (1951) from
Germany.

Whatley and Ballent (1996) amended
the diagnosis of Fastigatocythere to
accommodate the species of Amicytheridea
Bate, 1975, Glyptogatocythere Basha, 1980
and Zerqacythere Basha, 1980. These genera
too are characterized by inverted chevron rib
type ornamentation, marked eye tubercle and
post-ocular sulcus. The hinge in
Glyptogatocythere is entomodont, while in
Amicytheridea and Zerqacythere lobodont.
According to Whatley and Ballent (1996) the
lobodont hinge can be seen to be also
entomodont. In fact, the difference between
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the two hinge types is only a matter of degree;
in the lobodont hinge, the denticles on the
anteromedian element of the left valve are
more distally expanded than in an entomodont
hinge. They would not regard this as a generic
character.

The emended diagnosis of
Fastigatocythere Wienholz, 1967 as given by
Whatley and Ballent (1996) are:
Progonocytherinae with subtriangular to
subrectangular lateral outline; ornamented by
ribs in inverted chevron which overreach dorsal
margin and may be broken up centrally into
coarse reticulation creating prominent tubercles.
Ventrally punctate or with ribs parallel to ventral
margin. Eye tubercle and marked post-ocular
sulcus. Left valve larger than right. Anterior
marginal pore canals normally seven to nine, but
range up to 14. Avestibulate. Frontal scar
anterodorsal in position, usually circular.

Whatley and Ballent (2004) further
proposed that Dhrumaella Dépéche (in Dépéche
et al., 1987) created from the Jurassic of Saudi
Arabia with Acanthocythere spiniscutulata
Sylvester-Bradley, 1956 as type species is
probably Fastigatocythere.

During the course of review of work of
Khosla et al. (2005) on the Middle Jurassic
Ostracoda from the Northern Island Belt, Rann
of Kachchh, Gujarat, India, Prof. R. C. Whatley
(personal communication) intimated the first
author (SCK) that the genera Batella Khosla,
Jakhar and Mohammed, 1997, Habocythere
Khosla, Jakhar and Mohammed, 1997 and
Jainiana Mannikeri, 1996 described from the
Jurassic of western India too are junior synonyms
of Fastigatocythere.

More recently, Prof. A. R. Lord who
reviewed the present Atlas of the Middle Jurassic
Ostracods from western India has drawn
authors's attention to the important works of
Mette (2004), Mette and Geiger (2004a-c) on the
Jurassic Ostracoda of Madagascar. Mette and
Geiger (2004¢) because of the difference in hinge
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structure and number of marginal pore canals
classified the genera Amicytheridea,
Glyptogatocythere and Zerqacythere as well
as Fastigatocythere (sensu Wienholz, 1967)
as subgenera of Fastigatocythere (sensu
Whatley and Ballent, 1996). According to
Mette and Geiger (2004c) the genus
Habocythere Khosla, Jakhar and Mohammed,
1997 which also has inverted chevron-type rib
pattern, 2 transverse anterodorsal sulci, a
lobodont hinge and 7-10 anterior marginal
pore canals should be assigned as subgenus of
Fastigatocythere. Further Batella Khosla,
Jakhar and Mohammed, 1997 which was
suggested to differ from other genera of the
Progonocytherinae in the lobodont hinge and
occurrence of 17-21 anterior marginal pore
canals is classified as a subgenus of
Fastigatocythere because of the
ornamentation by subtriangular ribs, the
occurrence of a distinct anterodorsal sulcus
and the lobodont hinge. Mette and Geiger
(2004c) further amended diagnosis of
Fastigatocythere (sensu Whatley and Ballent,
1996) to include Batella species with up to 21
marginal pore canals.

Following Whatley and Ballent
(1996), Khosla et al. (2005 and 2006), besides
others, transferred the species described
under the genera Amicytheridea, Batella and
Habocythere by Khosla and Jakhar (1993)
and Khosla et al. (1997) from the Habo Dome,
Kachchh to Fastigatocythere. However, now
following Mette and Geiger (2004c¢) in this
atlas these genera are regarded as subgenera
of Fastigatocythere on the basis of distinct
differences in details of ornamentation, hinge
structure and number of marginal pore canals.

The hinge in Amicytheridea is
lobodont (sensu stricto), while in Batella and
Habocythere it is entomodont (sensu leto) and
not lobodont as described earlier by Khosla et
al. (1997). In the latter two genera the
anteromedian element in left valve consists
of, by and large, two distinct or prominent
teeth instead of usual 3-5 teeth and in right



valve with two distinct or prominent loculi.

The genus Jainiana Mannikeri with
typical entomodont hinge and 7 anterior marginal
pore canals is regarded as junior synonym of
Fastigatocythere (Whatley, personal
communication). The genus Dhrumaella Basha
with lobodont hinge (sensu stricto) and 6-8
anterior marginal pore canals is regarded as
synonym of Amicytheridea Bate.

In this atlas, the authors have included as
many as 24 species of Fastigatocythere recorded
or described from the Middle Jurassics of India.
These have been grouped into four subgenera as
follows:

Subgenus Fastigatocythere s.s.:
Fastigatocythere (Fastigatocythere)
Jjaisalmerensis Khosla and Jakhar
Fastigatocythere (Fastigatocythere) retusa
Grekoff

Subgenus Amicytheridea:

Fastigatocythere (Amicytheridea) flebilis
Khosla and Darwin Felix

Fastigatocythere (Amicytheridea) globosa Mette
and Geiger

Fastigatocythere (Amicytheridea) indica Khosla
and Manisha Kumari

Fastigatocythere (Amicytheridea) kachchhensis
Khosla and Darwin Felix

Fastigatocythere (Amicytheridea?)
pachchhamensis Khosla and Darwin Felix
Fastigatocythere (Amicytheridea) triangulata

(Bate)

Subgenus Batella:

Fastigatocythere (Batella) befotakaensis
(Grekoft)

Fastigatocythere (Batella) belaensis Khosla
and Manisha Kumari

Fastigatocythere (Batella) clavata (Khosla,
Jakhar and Mohammed)

Fastigatocythere (Batella) depressa (Khosla,
Jakhar and Mohammed)

Fastigatocythere (Batella) falcula (GrekofY)
S.S.

Fastigatocythere (Batella) sp. A
Fastigatocythere (Batella) sp. B

Subgenus Habocythere:

Fastigatocythere (Habocythere) bicruciata
(Grekoft)

Fastigatocythere (Habocythere) diluta
(Khosla and Jakhar)

Fastigatocythere (Habocythere)
dorsoangulata (Grekoff)

Fastigatocythere (Habocythere) elongata
Khosla and Manisha Kumari
Fastigatocythere (Habocythere) jakhari
Khosla, Darwin Felix and Manisha Kumari
Fastigatocythere (Habocythere) juglandica
malgachica (Grekoff)

Fastigatocythere (Habocythere)
mouwanaensis Khosla and Manisha Kumari
Fastigatocythere (Habocythere) ventrisulcata
(Khosla, Jakhar and Mohammed)
Fastigatocythere (Habocythere) sp.

23



sisusjeselnb esplsyifoseljjes €€
sisusweyyoyoed

(¢ BOPLBYIAOILY) 2I8YIA20IEBISES "ZE

sisuseleypes assyjfoouoboid LE

sisusbuepeyqipey sipioydl] ‘0€

ejejoundouoiw uossydossyifD 62

ejiypeled espiojjpioyfo
sisusjeselnb ‘|

8c
L2

esownib | -
exonap ;
sisualauesref sipioyoLy
BJnosinae| aiayfoouoboid -
sisua/Adoyi eaplioyifo0id
sueinbue}dal s1asayiAoIusAOYNION LT
juressny e
unyjew ssoyfoejeqels 61

(s/a0yine 2andadsal a19y) 1335 payipow sSojoyry) Jeielns ‘YUIYIEY| PUBUIEIAl PUE J[OG PURIS] Y3 Ul PIsodXd SUONIIS ANSSLANE IPPIAl JUIIP JO U0NE[.LI0) [eaydeadnensorg podensQ 71 “Sig

BOLIJUBIU0D BBPLIBYIA20SSLI8dOPNasSH
sIsuajuueq elwe)sjopuey

sIsusyyoyoey sisyifoemepuepy

1enap uotsydosayifD
sisusipeq 9
sidj eapjojfayifQ

essaidap (‘g

ueyow sudAoeied

sisuaejaq ejjain

sijises ejjoebunfepy

ejowe. eapuayfoaelies
siIsuayyoyory ejeiouad ejjeebunfeyy
e1eoinsLudA (‘H) 4

eyyel (assypfooqer) aisyjfoojebise
sisusninbnsew D

2In2sqo ejjaIayifD

$3103dS A0OViLlSO

anN3oa

(6661 seuser g eIsoyy Joye)

JNO0A VavNNr

(2561 ‘lemesBy saye) (8261

JNOA vINHr

‘lenfuey; soye)

INOa Om_<I

uonewio
weyojed

auoz abuey

enasineef o
8¢
144

ommm
:

V/?\n } «mﬂ‘

e

auoz abuey
Bjnosinee| o

9T
) S
e WEW

[44 6L

auoz abuey [eiued
ejesopad ‘W

S

auoz obuey [eied
sisuayyoyory ejesousd py

auoz abuey

JUBLINOUOY BJOWa) "9

-sisuayyoyoey gjeiopad

L S
&a@’

EX
eene (g) 4 -
sisuaeyejojeq (ejjereg) alayifooebyse

(ev661 12 0 YoIsind Joye)
ANOA VdvHAvsS

JeqUiB
oU0)SaLWIT (BIO;

)69&2

suoispues
PaYy UopOIOT
—

_moEws_
uojsbe| u

AN YO NGO

Jequisiy
auojspueg
aIPPIN

y

Noquiay
mcoum@mE

— e —
auoz abuey
enosinee of e

Jequiapy
suojspues

Y endepes

t T

HEW

9|BOG [BOIMBA
BUO)SpUES J[}eIaWo|BU0D

QuUOJSpuES SNodIEdIED

ayAp aysj0q
auozqng abuey Juslinouod
sIsuseieypes o

‘q BUO)SaWI
osewiey

.ﬁ. g spag snjeydasosoepy Jomo

au07 9BuBY JUBLINJUOY EJOWas O

-sisusbuepeyqipey ‘|
£e € e 0¢
age @ @ msn» (0861 ‘semsig Jsye)

ANVISI "HIavHM
s

2uozqng [eAIBU|
sisuseieUPES of
- sisuabuepeyqipey |

Yaper >»

/
/

/

Jaquisy Sjeys Buepe:

Sn0JaYI|IsS0 Ajood

~

;I‘i;,

auoz abuey ejnosimeeT o

yad ST

WIS\ BUOISPUE
Buepeyqiper

eunej pooelsO
ul J00d spag

—— Jaquispy duojspuES BpeypeD —— P 4‘—”

\

-sisusyyoyoey ejesopsd Iy

9

Jaquiay elbuen/ejueyqueg

auoispues snouibniia4

auojsawi]

qw ejesswolbuo)
jog eAusy)

auoz abuey sisuabuepeyqipey |
e

III
—

auoz abuey ejejoundosoiu o

~ 62
~

eunej PooBISQ Ul J00d Spag

6 8
R R

2uo0Z aBuey 1uaLINOU0Y ejowal o
-sisuayyoyoey ejeiouad

auosyi

pasodxa JoN

8eys

auojspueg
AD0TOHLM

(0861 ‘semsig 1oye)

anvisivi3ag

auoz abuey
sisuabuepeyqipey ;|

II

auoz abuey
epejoundosoiul D

auojspues - < — soqus|y ofeys BuepeyqipeH — P
enosinae) d |

<!Suepetmu>9|.|

auoz abuey

auoz abuey
2Inosinee] o

sisuseuemnow (‘H) 5

ouoz abuey

<« 1eqwap suoispues epeypes —Jp-




Table 5 : Distribution of Ostracod fauna in the Middle Jurassic of Mainland Kachchh.

Name of Species

HABO DOME

M. perforata kachchhensis Partial
G. remota Concurrent Range Zone

Range Zone
M. perforata kachchhensis-

Katrol Formation

G. remota Concurrent Range Zone

Acrocythere oculata Mette and Geiger

| Anchistrocheles sp. A

Bairdoppilata badiensis (Khosla, Jakhar and
Mohammed)

B. jhuraensis (Khosla, Jakhar and Mohammed)
Bairdoppilata sp. A

Bairdoppilata sp. B

Bairdoppilata? sp. C

Bairdoppilata sp. D

Cytherella disjuncta Lyubimova and Mohan

C. kalajarensis Khosla and Jakhar

C. masuguluensis Bate

C. obscura Lyubimova and Mohan

Cytherella sp.

Cytherelloidea badiensis Khosla, Jakhar and
Mohammed

C. bhujensis Khosla, Jakhar and Mohammed

C. dhrangensis Khosla, Jakhar and Mohammed
C. ipis Grekoff

C. langijarensis Khosla, Jakhar and Mohammed
C. paradifficila Khosla, Jakhar and Mohammed

Cytherelloidea sp. A

Cytheropteron agrawali (Khosla, Jakhar and
Mohammed)

C. devai (Khosla, Jakhar and Mohammed)
C. pandeyi (Khosla, Jakhar and Mohammed)

C. sajjaniae (Khosla, Jakhar and Mohammed)

Fastigatocythere (Amicytheridea) globosa Mette
and Geiger
F. (A.) triangulata (Bate)

+ | P. laeviscula Range Zone
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Fastigatocythere (Batella) befotakaensis (Grekoff)
F. (B.) clavata (Khosla, Jakhar and Mohammed)

F. (B.) depressa (Khosla, Jakhar and Mohammed)
F. (B.) falcula (Grekoff)

Fastigatocythere (Batella) sp. A

Fastigatocythere (Habocythere) bicruciata
(Grekoff)

F. (H.)diluta (Khosla and Jakhar)

F. (H.) jakhari Khosla, Darwin Felix and Manisha
Kumari

F. (H.) juglandica malgachica (Grekoff)

F. (H.) ventrisulcata (Khosla, Jakhar and
Mohammed)

Fastigatocythere (Habocythere) sp.
Galliaecytheridea remota Grekoff

G. satyendrai (Khosla, Jakhar and Mohammed)

Glabellacythere mathuri (Khosla, Jakhar and
Mohammed)

Majungaella perforata Grekoff

M. perforata kachchhensis Khosla, Jakhar and
Mohammed

M. rasilis Khosla, Jakhar and Mohammed

Mandawacythere curvicosta Neale and Singh

Mandelstamia banniensis (Neale and Singh)

Neurocythere denticulata (Kulshreshtha, Singh and
Tewari)
N. whatleyi (Khosla and Jakhar)

Paracypris contermia Lyubimova and Mohan
Procytheridea ihopyensis Grekoff

P. kachchhensis Khosla, Jakhar and Mohammed
Progonocythere haboensis Khosla and Jakhar
P. laeviscula Lyubimova and Mohan

P. tenuisulcata (Mette and Geiger)

Pseudoperissocytheridea concentrica Khosla ,
Manisha Kumari and Darwin Felix

Schuleridea (Eoschuleridea) soodani Khosla, Jakhar
and Mohammed

Trichordis devexa (Grekoff)

T. grumosa (Lyubimova and Mohan)

T. gujaratensis Khosla, Jakhar and Mohammed

T. jaisalmerensis (Kulshreshtha, Singh and Tewari)
T. parvicarinata Khosla, Jakhar and Mohammed

T. praetexta Grekoff

+ + + +

+ + 4+ + + + 4+ + o+

+ + 4+ + 4+ o+

+ + 4+ + +

+

+ + + +

+

+ + + +

+

+ + + +
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Table 6 : Distribution of Ostracod fauna in the Middle Jurassic of Northern Island Belt, Kachchh.

Name of Species

SADHARA
DOME

KHADIR ISLAND

BELA ISLAND

T. hadibhad-
angensis
Range Zone

T. hadibhadangensis-P. sadharaensis

T. hadibhadangensis- P. sadharaensis
Interval Subzone

Concurrent Range Subzone
P. laeviscula Range Zone

M. perforata kachchhensis-G. remota Concurrent

T. hadibhadangensis Range Zone
Range Zone

C. micropunctata Range Zone
P. laeviscula Range Zone

T. hadibhadangensis Range Zone
C. micropunctata Range Zone
F. mouwanaensis Range Zone

P. laeviscula Range Zone

Bairdoppilata badiensis (Khosla, Jakhar and Mohammed)

B. jhuraensis (Khosla, Jakhar and Mohammed)
Bairdoppilata sp. E

Bairdoppilata sp. F

Citrella belaensis Khosla, Manisha Kumari and Darwin Felix
Cytherella disjuncta Lyubimova and Mohan

C. masuguluensis Bate

C. obscura Lyubimova and Mohan

Cytherelloidea badiensis Khosla, Jakhar and Mohammed

C. dhrangensis Khosla and Jakhar

C. ipis Grekoff

C. paradifficila Khosla, Jakhar and Mohammed
Cytherelloidea sp.

Cytheropteron devai (Khosla, Jakhar and Mohammed)

C. kutchensis Neale and Singh

C. micropunctata Khosla, Darwin Felix and Manisha Kumari
C. pandeyi (Khosla, Jakhar and Mohammed)

Darwinula sp.

Eucytherura sp.

Fastigatocythere (Fastigatocythere) retusa (Grekotf)
Fastigatocythere (Amicytheridea) flebilis Khosla and Darwin Felix
F. (A.) indica Khosla and Manisha Kumari

F. (A.) kachchhensis Khosla, Darwin Felix and Manisha Kumari
F.(A.7) pachchhamensis Khosla and Darwin Felix

F. (A.) triangulata (Bate)

Fastigatocythere (Batella) befotakaensis (Grekoff)

F. (B.) belaensis Khosla and Manisha Kumari

F. (B.) clavata (Khosla, Jakhar and Mohammed)

F. (B.) depressa (Khosla, Jakhar and Mohammed)
Fastigatocythere (Habocythere) bicruciata (Grekoff)

+ o+

+ o4+ o+ o+ o+ o+ o+ o+ +

+

+ o+ 4+ + o+ o+
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F. (H.) dorsoangulata (Grekoff)

F. (H.) elongata Khosla and Manisha Kumari

F. (H.) jakhari Khosla, Darwin Felix and Manisha Kumari
F. (H.) juglandica malgachica (Grekoff)

F. (H.) mouwanaensis Khosla and Manisha Kumari

F. (H.) ventrisulcata (Khosla, Jakhar and Mohammed)
Galliaecytheridea gujaratensis Khosla and Darwin Felix

G. lodraniensis Khosla and Manisha Kumari

G. remota Grekoff

G. satyendrai (Khosla, Jakhar and Mohammed)
Glabellacythere hussaini Khosla, Darwin Felix and Manisha
Kumari

G. mathuri (Khosla, Jakhar and Mohammed)
Glabellacythere sp.

Lophocythere vertipolycostata Khosla and Manisha Kumari
Majungaella perforata kachchhensis Khosla, Jakhar and
Mohammed

M. rasilis Khosla, Jakhar and Mohammed

Mandawacythere kachchhensis Khosla, Manisha Kumari and
Darwin Felix

M. multicostata Khosla and Manisha Kumari

Mandelstamia banniensis (Neale and Singh)

M. biswasi Khosla, Manisha Kumari and Darwin Felix

M. kachchhensis Khosla, Darwin Felix and Manisha Kumari
Monoceratina mouwanaensis Khosla and Manisha Kumari
M. rannensis Khosla and Manisha Kumari
Morkhovenicythereis rectangularis Khosla, Manisha Kumari and
Darwin Felix

Neurocythere? kachchhensis Khosla and Manisha Kumari
N. whatleyi (Khosla and Jakhar)

Paracypris contermia Lyubimova and Mohan

P. kachchhensis Khosla and Darwin Felix.

P. mohani Khosla, Darwin Felix and Manisha Kumari

P. salmiformis Neale and Singh

Paranotacythere sp.

Procytheridea ihopyensis Grekoff

Progonocythere jaisalmerensis Khosla, Jakhar, Nagori and
Darwin Felix

P. laeviscula Lyubimova and Mohan

P. sadharaensis Khosla, Jakhar, Nagori and Darwin Felix
Pseudoperissocytheridea concentrica Khosla, Manisha Kumari
and Darwin Felix

Timiriasevia khadirensis Khosla and Darwin Felix
Trichordis amraparensis Khosla and Darwin Felix

T. devexa (Grekoff)

T. grumosa (Lyubimova and Mohan)

T. gujaratensis Khosla, Jakhar and Mohammed

T. hadibhadangensis Khosla, Darwin Felix and Manisha Kumari
T. jaisalmerensis (Kulshreshtha, Singh and Tewari)

+

+

+ + + +




Table 7 : Distribution of Ostracod fauna in the Fort and Kuldhar members, Jaisalmer Formation.

FORT
MEMBER KULDHAR MEMBER
o . . B .
2 2g |28 =
2 1§t 5% | &
-2 = 3 < g =N
| : £8 |55 £
Name of Species % S (é S8 Sk
S ER-IPRIES: S E
S ISP RS 8
fp o |ishite] i
NN S| SUN = U
Acrocythere oculata Mette and Geiger +
Anchistrocheles sp. B +
Bairdoppilata badiensis (Khosla, Jakhar and Mohammed) + +
B. jhuraensis (Khosla, Jakhar and Mohammed) +
Bairdoppilata sp. E + +
Bairdoppilata sp. G +
Bhatiana indica Mannikeri +
Bythocypris rajasthanensis Khosla and Jakhar +
Citrella belaensis Khosla, Manisha Kumari and Darwin Felix +
Cytherella disjuncta Lyubimova and Mohan + +
C. jaisalmerensis Khosla and Jakhar + +
C. kalajarensis Khosla and Jakhar + +
C. obscura Lyubimova and Mohan + +
Cytherelloidea badiensis Khosla, Jakhar and Mohammed + +
C. bhujensis Khosla, Jakhar and Mohammed +
C. difficila Lyubimova and Mohan +
C. ipis Grekoff + +
C. kuldharensis Khosla and Jakhar +
C. paradifficila Khosla, Jakhar and Mohammed +
Cytherelloidea sp. C +
Cytheropteron lellapadiensis Khosla and Jakhar +
C. micropunctata Khosla, Darwin Felix and Manisha Kumari +
C. rajasthanensis Khosla and Jakhar + +
Cytheropteron sp. A +
Cytheropteron sp. B +
Cytheropteron sp. C +
Eocytheridea? sp. +
Eucytherura sp. B +
Fabanella sp. +
Fastigatocythere (Fastigatocythere) jaisalmerensis Khosla and Jakhar +
Fastigatocythere (Amicytheridea) flebilis Khosla and Darwin Felix +
F. (A.) indica Khosla and Manisha Kumari. +
Fastigatocythere (Batella) befotakaensis (Grekoff) +




F. (B.) clavata (Khosla, Jakhar and Mohammed)

F. (B.) depressa (Khosla, Jakhar and Mohammed)

F. (B.) falcula (Grekoff)

Fastigatocythere (Batella) sp. B

Fastigatocythere (Habocythere) juglandica malgachica (Grekoff)
Galliaecytheridea grekoffi Khosla and Jakhar

G. lodraniensis Khosla and Manisha Kumari

G. remota Grekoff

Genus A

Glabellacythere hussaini Khosla, Darwin Felix and Manisha Kumari
G. mathuri (Khosla, Jakhar and Mohammed)

Lophocythere mannikerii Khosla and Jakhar

L. vertipolycostata Khosla and Manisha Kumari

Majungaella perforata kachchhensis Khosla, Jakhar and Mohammed
Mandawacythere kachchhensis Khosla, Manisha Kumari and Darwin Felix
Mandelstamia banniensis (Neale and Singh)

M. biswasi Khosla, Manisha Kumari and Darwin Felix

M. kachchhensis Khosla, Darwin Felix and Manisha Kumari
Micropneumatocythere masurdiensis Khosla and Jakhar

M. rasilis Khosla and Jakhar

Monoceratina fortensis Khosla and Jakhar

M. mouwanaensis Khosla and Manisha Kumari

M. parascrobiculata Khosla and Jakhar

Morkhovenicythereis rectangularis Khosla, Manisha Kumari and Darwin
Felix

Neurocythere denticulata (Kulshreshtha, Singh and Tewari)

N. kuldharensis Khosla and Jakhar

N. whatleyi (Khosla and Jakhar)

Oligocythereis minuta Kulshreshtha, Singh and Tewari

Paracypris contermia Lyubimova and Mohan

P. kachchhensis Khosla and Darwin Felix

P. mohani Khosla, Darwin Felix and Manisha Kumari
Progonocythere jaisalmerensis Khosla, Jakhar, Nagori and Darwin Felix
P. tharensis Khosla and Jakhar

Protobuntonia sp.

Theriosynoecum sp.

Trichordis devexa (Grekoff)

T. gujaratensis Khosla, Jakhar and Mohammed

T. hadibhadangensis Khosla, Darwin Felix and Manisha Kumari

T. jaisalmerensis (Kulshreshtha, Singh and Tewari)

T. praetexta Grekoff

++++ o+ +++ 4+ +

=+

+ + + +

+

+

+ + + +

+

+ + 4+ + +
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Table 8 : Correlation of Ostracod Biostratigraphical Zonation of Middle Jurassic of the Mainland and Northern Island
Belt of Kachchh and Jaisalmer districts.

Kachchh District ] o
Age ; Jaisalmer District
Mainland Northern Island Belt
Majungaella perforata
kachchhensis-
Galliaecytheridea remota
Interval Zone
. Majungaella perforata ;

) Majungaella perforata kachchhensis- Majungaella perforata
mlddle.—late kachchhensis- Galliaecvtheridea kachchhensis-
Callovian Galliaecytheridea remota J Galliaecytheridea remota

remota Concurrent
Concurrent Range Zone R Concurrent Range Zone
ange Zone
Majungaella perforata.
kachchhensis Partial
Range Zone
Fastigatocythere
Callovian (Habocy there.)
mouwanaensis Range
Zone
Majungaella perforata
late Bathonian- Progonocythere Progonocythere kachchhensis-

early Callovian

laeviscula Range Zone

laeviscula Range Zone

Fastigatocythere (Batella)
falcula Concurrent Range
Zone

Cytheropteron
Bathonian micropunctata Range
Zone
Bajocian- Trchz ordis . Trichordis hadibhadangensis
. hadibhadangensis
Bathonian R Range Zone
ange Zone
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