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Abstract: This study investigates the petrography and depositional environment of the Bathonian Callovian sediments exposed
along the Kuldhar River section represents the Bada Bag and Kuldhar members of the Jaisalmer Formation in the Jaisalmer
basin.

An integrated analysis of outcrop, microfacies and petrographic features were undertaken to interpret the depositional
environment. Twenty one thin sections were prepared from carbonate beds for detailed petrographic study. The results indicate
that the packstone beds are predominantly composed of ooids and bioclasts, with micrite forming the principal cementing
material.

The combined petrographic evidence and fossil assemblages suggest that these sediments deposited in a shallow-marine
environment.

Keywords: Jaisalmer basin, Bathonian—Callovian, Kuldhar River section, petrography, micrite, depositional environment

L. INTRODUCTION
The Jaisalmer basin a pericratonic shelf basin, well known for its well-exposed fossiliferous sedimentary successions of Mesozoic
period (Pandey et al. 2022). The basin attracts considerable attention from geoscientists because of the diverse and well-preserved
features of its Jurassic succession.
These include abundant marine fossils, well-developed sedimentary successions, well-preserved primary and secondary sedimentary
structures, dinosaur footprints etc. (Kalia & Chowdhury 1983; Pandey & Fiirsich 1994; Mukherjee 2009, 2010, 2017; Pandey et al.
20094, 2009b, 2014, 2018a; Sharma & Pandey 2016; Alberti et al. 2017).
The Mesozoic successions overlying the Precambrian basement rocks (Fig. 1.) of the Jaisalmer grouped into six formations (Lathi,
Jaisalmer, Baisakhi, Bhadasar, Pariwar and Habur formations). Sediments of the Jaisalmer basin displays the variation in
depositional environment, begin with non-marine fluvial, deltaic, and lacustrine deposits (representing the basal part of the Lathi
Formation), followed by marginal marine sediments, and subsequently a sequence of alternating non-marine, marginal marine, and
fully marine deposits ranging from terrestrial siliciclastic to marine carbonate deposits (Pareek 1984, Das Gupta, 1975, Mahendra &
Banerji 1989, Firsich et al. 1992, Pandey et al. 2005, 2006 a, b, c).
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Fig. 1 Geological map of the Jaisalmer Basin (modified after Das Gupta 1975) and study area (¥)

Lithostratigraphically, Jurassic sediments of

the Jaisalmer Basin have been grouped into four formations: Lathi, Jaisalmer, Baisakhi,

and Bhadasar (Fig. 2). The Jaisalmer Formation is a predominantly calcareous and highly fossiliferous Jurassic unit that contains

diverse ammonites, brachiopods, bivalves,

gastropods, echinoids, crinoids, bryozoans, and corals. The age of the Jaisalmer

Formation ranges from the Bajocian to the Oxfordian, and it has long served as a key succession for both palaeontological and
sedimentological studies, as well as for interbasinal correlation with the adjacent Kachchh Basin (Swaminathan et al., 1957; Pandey
and Frsich, 1994). Because of its rich fossil content and well-preserved stratigraphic record, the formation provides an excellent
framework for studying depositional history, faunal succession, and marine transgressive events in western India. Within the
Jaisalmer Formation, the Bathonian—Callovian interval is represented by the Fort, Bada Bag, and Kuldhar members. Bathonian
Callovian sediments exposed along the kuldhar river section has been assigned bada bagh and kuldhar members.
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Fig. 2 Lithostratigraphic framework of the Jurassic strata of the Jaisalmer Basin (modified after Das Gupta, 1975; Alberti et al.,
2017).

In the present paper, twenty-one thin sections prepared which is collected from two locations at Kuldhar river section in the western
part of the Jaisalmer basin. Carbonate succession examined in this study corresponds to the bada bag nad Kuldhar Member of the
Jaisalmer Formation, deposited during the Middle Jurassic in the Jaisalmer Basin (Fig. 2).

1. MATERIAL AND METHODS

The Bathonian Callovian sediments exposed along kuldhar river section in the western part of Jaisamer basin, measured bed by bed
at centimeter scale. After collection of rock samples thin section of well-cemented rocks were prepared in laboratory for
petrographic study. Thin section of 21 thin samples have been prepared and studied. For the petrographic analysis, the classification
schemes for carbonate rocks proposed by Folk (1959), Dunham (1962), Embry and Klovan (1971), and James (1984) were
integrated and applied. For carbonate petrography, the classification proposed by Folk (1962) is considered appropriate, as it is
based on the visual estimation of the relative proportions of allochems; therefore, it has been adopted in this study. For petrography
of the thin sections was carried out using Nikon petrological microscope (Nikon Eclipse E200) and Nikon E8400.
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Fig. 3 Lithologs of the Bada Bag and Kuldhar members of the Jaisalmer Formation measured at Kuldhar River Section (KR), south
of the village Kuldhar, Jaisalmer basin.
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1. RESULTS AND DISCUSSION

A. Lithostratigraphy of Bathonian Callovian sediments exposed along kuldhar river section:

The exposed succession belongs to the Bada Bagh and Kuldhar members of the Jaisalmer Formation. It is approximately 6.8 m thick
and comprises 21 beds, including three prominent hardgrounds. Beds 1 to 3 represent the three hardgrounds, they consist mainly of
rudstone and wackestone and contain abundant bivalves, oysters, brachiopods, gastropods, ammonites, belemnites, and trace fossils
such as Thalassinoides, Rhizocorallium, Chondrites, and Planolites. The hardground surfaces show megaripples, borings,
encrustation, reworked concretions, iron crusts, and stromatolitic crust. Beds 4 to 9 Comprise reddish wackestone, oolitic packstone,
clayey oo-packstone, and ooid-rich packstone. These beds contain trace fossils including Taenidium, Rhizocorallium,
Thalassinoides, and Zoophycos and ammonites. From bed 10 to 21 is 4.2m thick ooid bearing silty marl unit intercalated with
packstone beds. Belemnites, ammonites, oysters, terebratulids, large Kutchithyris, rhynchonellid brachiopods and crinoid ossicles
are present. The other section which located around 100 m south west is 6m thick and made up of mainly gypsiferous clay
intercalated with silty mudstone beds contains the fossils of brachiopods, bivalves, tiny ammonites and belemnites, trace fossils
(Chondrites), plant debris etc (Figure 3 & 4).

B. Petrographic description of Bathonian-Callovian sediments exposed along kuldhar river section:
Petrographic analysis of Bathonian Callovian sediments of kuldhar river section revealed that these carbonate sediments are
characterized by fine to medium grain size and poorly and moderately to well cemented. These Carbonates mainly consist of
skeletal grains (bioclasts), Ooids, embedded in micritic, and ferruginous cement. Ooids have nucleus of bioclasts and quartz grains.
In bioclasts abundant echinoid plates, echinoid spines and shell fragments present. Bioclast outlined by micrite coatings (Table 1 &
2, Figure 5).
TABLE |
PETROGRAPHIC DESCRIPTION OF THE SELECTIVE BEDS OF THE L1 - STRATIGRAPHIC SUCCESSION OF THE
BADA BAGH AND KULDHAR MEMBERS EXPOSED IN THE MIDDLE PART ALONG THE KULDHAR RIVER SECTION,
SOUTH OF KULDHAR VILLAGE, JAISALMER BASIN. CO-ORDINATES: N 26° 51°55.68" E 70° 47°8,15".

Sampl Bed Allochems: Texture: Packing/ Structure,Remark
ample no., Bed no. intra/pel/oo/bio Fossils exture: Packing Cement , Rock type
contact s
2025/02/18/16 (bed i . . .
. . (be . Echinoderm L Bioclast altered, Silty Bio-
21) Bioclastic Bioclast plates, Skeletal Moderately packed Micritic 7
. Quartz present micrite
packstone grains
2025/02/18/15 (bed Echinoderm 00 Bio
19) Oolitic bioclastic | Peloids, Bioclast plates, Skeletal | Moderately packed Micritic Bioclast altered micrite
packstone grains
Bioclast altered,
2025/02/18/14 (bed . Abundant .
. . Echinoderm L . Bio-
17) Shell bearing Bioclast Densely packed Micritic echinoderm L
- plates abundant micrite
oolitic packstone plates and some
quartz present
2025/02/18/13 (bed .
15 (be Echinoderm Bio
), . . Bioclast plates, Skeletal Moderately packed Micritic Bioclast altered .
Oalitic shell bearing grains micrite
calcareous siltstone
2025/02/18/12 (bed
13) . Bioclast Echinoderm Moderately packed Micritic Bioclast altered BI_O-_
Shell bearing plates micrite
calcareous siltstone
2025/02/18/10 (bed . . i N i io-
(be Bioclast, Peloids Echinoderm Densely packed Micritic Blocla§t.altere.d, BI,O .
11) plates abundant Superficial ooids | micrite
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oolitic packstone and echinoderm

plates forms the

nucleous of ooids
2025/02/18/17 . Echinoderm | Bioclastaltered, | Bio-

Bioclast plates, Skeletal Moderately packed Micritic ' ..
(bed 10 a) Packstone . Quartz present micrite
grains

Bioclast altered,
2025/02/18/09 (bed Bioclast forms Bi
10) Peloids, bioclast Skeletal grains Moderately packed Micritic the nucleous of mli(;r(i)toe
oolitic packstone ooids, some

quartz present

Bioclast altered,
2025/02/18/08 (bed . . Echinoderm I Echinodermm Oo bio-

Peloids, bioclast Densely packed Micritic plate forms .
09) Oo-Packstone plates micrite
nucleous of some

ooids

Bioclast altered,
2025/02/18/07 (bed Echinoderm Mostly bioclast Oo bi
08) Bioclast, peloids plates, Skeletal Densely packed Micritic (echinoderm m?crilt(:)
Ooid rich Packstone grains plates) forms the

nucleous of ooids
2025/02/18/06 (bed Echinoderm 00 bi
07) Bioclast, peloids plates, Skeletal Moderately packed Micritic Bioclast altered m?crilt(:)-
Oo-packstone grains

Bioclast altered,
2025/02/18/05 (bed Echinoderm Micritic, EICa T;nf% (:?nr;nm 00 bio--
06) Bioclast, peloids plates, Skeletal Moderately packed ferruginou P 9 _IO

rains s nucleous of some | micrite
Packstone 9 ooids, few quartz

grains occur

Bioclast altered,
o o |
(bed 05) Bioclast P - Densely packed Micritic P - I_O-_

. echinoderm and echinoderm micrite
Oolitic packstone spine spine with hollow

center in micrite

Echinoderm
2025/02/18/02 (bed Echinoderm o plates ak.)undant .

. plates and Micritic and echinoderm Bio-
04) Bioclast - Moderately packed . . .
echinoderm spine with hollow | micrite
Wackestone spine center in micrite,

Bioclast altered
2025/02/18/HG 3 Skeletal grains, Bi
(Bed HG 3) Bioclast echinoderm floating micritic Bioclast altered mli(;-rite
Wackestone plates

. L Bioclast altered,
2025/02/18/HG 2 Skeletal grains, Micritic, . . .
. . . . Bioclast in mud Bio-

(Bed HG 2) Bioclast echinoderm Floating ferruginou .
Wackestone plates s supported micrite

ackes framework
2025/02/18/HG 1 _ _ Echinoderm Micritic, | Doclastaltered, _
(Bed HG 1) Qoids, peloids, lates, skeletal | Densely packed ferruginou | QUaN2 and Qo bio-

.e bioclasts, prains: yp s 9 bioclast form the | micrite
Bio-rudstone 9 nucleous of ooids
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TABLE 11111
PETROGRAPHIC DESCRIPTION OF THE SELECTIVE BEDS OF (L2) ROCKS OF THE KULDHAR MEMBER EXPOSED
WEST OF L1 ALONG KULDHAR RIVER SECTION SOUTH OF THE KULDHAR VILLAGE, JAISALMER BASIN. CO-
ORDINATES N 260 51°55.70” E 700 47°4.46”.

Sample Allochems: . Fossils Texture: Packing/ Cement Structure, Rock
no./bed no. intra/pel/oo/bio
contact Remarks type
2025/02/19/07 Clayey
(PEd 1) Bioclast Echinoderm Moderately packed Micritic Quartz bio-
Silty plates present .
micrite
mudstone
(2;)62d56(;2)/19/05 Echinoderm Quartz Clayey
. Bioclast plates Densely packed Micritic bio-
Silty present .
abundant micrite
mudstone
2025/02/19/04 Clayey
. i — t .
(bEd.O.7) Bioclast Echinoderm Moderately packed Micritic Quartz bio-
Fossiliferou plates present _
_ micrite
silty mudstone
2025/02/19/03 Clayey
(bEd.O.S) Bioclast Echinoderm Moderately packed Micritic Quartz bio-
Fossiliferou plates present .
_ micrite
silty mudstone

Fig.5 Petrographic plate
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Explanation of fig. 5

Fig. 5a Photomicrograph of a thin section of reddish, well cemented, ferruginous bio-rudstone (bed no. 1 of L1) sample no.
2025/02/18/HG 1 showing bioclast, ooids with radial fibrous calcite with quartz and bioclast in nucleus and ferruginous micrite
cement. Scale bar: 0.5mm

Fig. 5b Photomicrograph of a thin section of reddish, moderately cemented Wackestone (bed no. 4 of L1) sample no. 2025/02/18/02
echinoderm spine, plate abundant. Scale bar: 0.5mm

Fig. 5¢ Photomicrograph of a thin section of yellowish brown, well cemented, Oolitic packstone (bed no. 5 of L1) sample no.
2025/02/18/04 showing echinoderm plates abundant, cross section of echinoderm spine with hollow center in micrite. Scale bar:
0.5mm

Fig. 5d Photomicrograph of a thin section of Brownish, well cemented, Ooid rich packstone (bed no. 8 of L1) sample no.
2025/02/18/07 showing ooids with bioclast of echinoderm plates in the nucleus. Micrite cement. Scale bar: 0.5mm

Fig. 5e Photomicrograph of a thin section of well cemented, oolitic packstone (bed no. 10 of L1) sample no. 2025/02/18/09 showing
ooids with bioclast in nucleus in micrite cement with some quartz garins. Scale bar: 0.5mm

Fig. 5f Photomicrograph of a thin section of brownish, well cemented, shell bearing oolitic packstone (bed no. 17 of L1) sample no.
2025/02/18/14 showing bioclasts of echinoderm plates and micrite, ferruginous cement. Scale bar: 0.5mm

Fig. 5g Photomicrograph of a thin section of yellowish, well cemented, Fossiliferous silty mudstone (bed no. 5 of L2) sample no.
2025/02/19/03 showing large micritized echinoderm plates and bioclasts with some quartz grains. Scale bar: 0.5mm

Fig. 5h Photomicrograph of a thin section of yellowish, well cemented, silty mudstone (bed no. 11 of L2) sample no. 2025/02/19/07
showing abundant quartz grains and echinoderm plates. Scale bar: 0.5mm

V. CONCLUSION
Sediments have abundant fossils record and composed of various skeletal grains such as echinoderms, brachiopods, crinoids,
bivalves, gastropods, corals, foraminifera, and bryozoans. Ooids and peloids are main inorganic substances which is poorly to well
sorted. Based on field observations, fossils assemblage and petrography, it has been inferred that Bathonian Callovian sediments of
Kuldhar River section were deposited in open marine environments during fluctuating sea level in high energy shallow depth to
deep marine environment.
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