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a. Geochemistry lab showing fume chamber and working space for
palynological processing of samples, b. Hotplate, c. Oven, d.

Centrifuge, e. Mortar and Pestle and f. Weighing scale.

a and b. Sample demineralization in fume hood (HCIl, HF and
HNO; treatments), c. Sample washing, d and e. Sample settling, f.
KOH treatment and washing by centrifuge, g and h. sieving using
10—15-micron mesh, i. Ultrasonicator, j. Slide preparation,
smearing, staining, k. Cooked, permanent slides with coverslip, 1.

Leica DM EP microscope.

a. Sukhbhadar river section showing the shales of Sukhbhadar
Formation and Limestone of the Ninama Limestone. b. Close-up
of the Sukhbhadar Formation shows the thinly bedded mudstone.
c. Ninama well section shows the thick shale with intercalated
lithic sandstone/greywacke. d. Contact between the shale of the
Sukhbhadar Formation and Ninama Limestone near Motamatra,

limestone (mudstone) is thinly bedded to flaggy in nature.

a. Thick limestone of the Linam Limestone overlain the shales of
the Sukhbhadar Formation, Sukhbhadar river section near Ninama.
b. The well section near Motamatra village shows Sukhbhadar
Formation and Ninama Limestone nonconformably overlain the
Deccan lava flow. c. Thick limestone bed grade to flaggy limestone
in Shekhdod hill. d. Thick limestone bed in the Shekhdod hills. e.
Flaggy limestone band exposed as superficial surface near

Motamatra village.

Exposures of the Ninama Limestone around Ninama village and
Ninama hill sections. a. Gradational contact between the marlite

and calcareous shale and cherty limestone. b. Black limestone. c.
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Plate 4.4

Plate 4.5

Plate 4.6

Plate 4.7

d. & e. The thick sequence of Ninama Limestone in the quarried
section shows the bands of the marlite, calcareous shale and cherty

limestone.

a. A freshly quarried section exposes the thick Chotila Chert with
dark shale of the Rangpar Formation near Garida village. b. A
freshly quarried section near Garida village shows an intratrappean
sequence comprising a thick Chotila Chert and Rangpar shale
sandwich between the younger lava flow, bending in the chert and
shale beds is due to differential stress exerted from the different
directions. c. Rangpar Formation and Chotila chert show the
gradational contact near Garida village. d. Emplacement of the
dyke in the Rangpar Formation and Chotila Chert has displaced the

formations on either side.

Photographs of the freshly quarried section near the Rangpar
industry area. a. All three formations of the Chotila Basin are
exposed on the northern side of the industry area. It is capped by
the younger lava flow. b. Well-developed Rangpar Formation and
Chotila Chert are capped by the lava flow. c. Discordant
relationship between the shale of Rangpar Formation and dyke. d.
Gradational contact between the Rangpar Formation, Chotila Chert

and Bamanbor Formation.

a. and b. Chanpa Hill Section, exposing the intratrappean
consisting of mudshale and banded chert of Chotila Chert,
sandwiched between the Deccan Traps. ¢. Thick banded chert and
mudstone are exposed at the Chanpa Hill Section. d. The eastern
part of the Chanpa Hill Section exposes the Chotila Chert, overlain

and underlain by Deccan Traps.

a. Photograph of chert belonging to Chotila Chert, exposed at the
Bamanbor-Navagam Section, which is highly disturbed due to the
intruded Deccan traps. b. and c. Thick 1-1.5m Chotila Chert
exposed at Bhalgam Quarry section, and is exposed as

intratrappeans. d. Pseudo ripples due to the Deccan lava flows
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Plate 4.8

Plate 4.9

Plate 5.1

Plate 5.2

preserved in the banded chert of Chotila Chert. e. and f. Highly
deformed chert exposed at Bamanbor-Navagam Section. g. Thick

unit of chert at Bamanbor-Navagam Section forming a yardang.

a. b. and c. Exposed Chotila Chert in the Vasundhara Hill Section.
d. Chotila Chert and Bamanbor formation exposed near the

Actionwear Industry Section.

a. Bamanbor Road Section exposing the thick sequence of
Bamanbor Formation, overlain by Deccan Traps. b. Physa
containing sandstone of Bamanbor Formation. c. Thick shale unit
of Bamanbor Formation. d and e. Sandstone unit of Bamanbor
Formation consisting of gastropods and bivalves. f. Moderately
thick bed of the Bamanbor Formation exposed at Bamanbor Road

Section.

a. The exposure of grey shale facies (GSH) on the right bank of the
Sukhbhadar River near Ninama village. b. Laminated SH and
Marlite (ML) facies exposed above the shale facies. ¢ and d.
Exposures of the calcareous shale (CSH) and cherty limestone
(CL) facies. e. Thinly bedded silty mudstone (SM) facies shows
gradational contact with shale facies. Photomicrographs of SM. f.
Silt-sized quartz grains in a muddy matrix with iron oxide. g.
Subordinate amount of quartz grains in the mud with iron oxide. h.
Bands of lithic greywacke (LGW) facies are exposed in the dug
well near Ninama village. Photomicrograph of lithic greywacke
showing, 1. Volcanic fragment (basalt), quartz grains with cleavable
calcite and j. Texturally immature shows the cleavable calcite, iron
oxide, broken quartz grains, and volcanic fragments, (Cc-
Cleavable calcite, Qz- Quartz, Vf- Volcanic fragment, lo- Iron

oxide, M- Mud; Scale- person height- 175cm, ruler length- 30cm).

a. Grey black limestone (GBL) facies from the Moti Lakhavad
village showing jointed nature, exposed above the Deccan traps. b.
Relics of a thin bed of highly jointed and weathered GBL at
Sukhbhadar river, Ninama village. ¢. Large bouldery GBL at the
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Plate 5.3

Plate 5.4

top of Ninama hill, Ninama village. Photomicrographs of
mudstone microfacies. d. Sparitization and chertification in the
groundmass. e. Organic matter and f. Chert, Silt-sized quartz grains
and iron oxide, (Ms- Microspar, Om- Organic matter, Qz- Quartz,
Ch-Chert, Io- Iron oxide; Scale- hammer length- 33cm, ruler

length- 30cm).

a. Cherty limestone (CL) facies exposed at the Ninama hill,
intercalated with marlite facies (ML). b. Thinly bedded CL near
Shekhdod village. c. Close-up of CL facies at the top of
Sukhbhadar River. Photomicrographs of peloidal cherty
wackestone microfacies. d. Calcareous sphere of floating
calcareous algae, with replacement by chert and sparite e.
Elongated dark algal filaments, partially replaced by framboidal
pyrite and chert, as well as groundmass is also recrystallized to
microspar and replaced by chert. f. Framboidal pyrite replacing the
algae, pellet centres recrystallized into microspar. Bioclastic
bindstone microfacies, g. Cladoceran shell fragments and pellets
bounded together by microbial mats. Ostracod shell fragment. H.
Algae with sit-size quartz grains. 1. Micritic pellets modified to
microspars. J. PPL view of bioclastic bindstone with ostracod shell
fragments and algae. Cone in cone calcitic microfacies and k. Cone
in cone structures shows the growth of fibrous calcite which
appeared as wavy laminae with organic matter, (Cs- Calcareous
sphere, Ch- chert, Al- Algae, Fp- Framboidal pyrite, Pel- Pellet, Cl-
Cladoceran, Os- Ostracod fragments, Fc- Fibrous calcite, La-
Laminae Re - Recrystallized micrite, Ms- Microspar, Ml-
Microbial laminations; Scale- hammer length- 33cm, ruler length-

30cm).

a. Exposures of the marlite facies (ML) near Ninama village and b.
Thick bedded ML facies. Photomicrographs of cladoceran
bindstone microfacies. c. Algae, ostracod shell fragments and
microspar. d. Elongated diatoms in the laminated organic matrix e.

Cladoceran shell fragments in the algal mats. f. Prefer oriented
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Plate 5.5

Plate 5.6

Fig. 5.7

Plate 5.8

cladoceran appendages and their fragments. g. Algal filaments,
cladoceran and ostracod fragments in well-laminated algal mats. h.
Wavy-oriented organic matter and microspar bound with pellets
and quartz, (Os- Ostracod fragments, Ms- Microspar, Al- Algae,
Di- Diatoms, CI- Cladoceran, Qz- Quartz, Om- Organic matter, MI-
Microbial laminations; Scale- person height- 175c¢m, ruler length-

30cm).

Fossiliferous shaly sandstone (FSS) lithofacies exposed at a.
Bamanbor Road Section, overlain by silty shale facies (SS) and
clay shale facies (CS) with b. Gastropod fossil, c. horizontal
laminations in thin to thick beds of FSS. d. Photomicrographs of
FSS d. and e. showing quartz, chert and muddy matrix embedded
in a calcareous and ferruginous cement, (Gp- Gastropod, Qtz-
Quartz, Ch- Chert, Sh rfx- Shale/mudstone lithic fragments, Mtx-
Matrix).

Clay shale facies (CS) of Rangpar Formation exposed at, a. RGIDC
section, with intercalated mudstone (MS) facies, b. Garida Road
Section where it is overlain by thick MS. CS facies of Bamanbor
Formation, exposed at c. RGIDC section, showing characteristic
fissility, d. Bamanbor Road Section and e. Red CS facies at
Actionware Industry section and f. CS facies overlying laminated

chert (LC) facies.

a. Silty shale facies (SS) and fossiliferous silty mudstone facies
(FSM) intercalated between CS facies exposed at Rangpar GIDC
section. Mudstone Lithofacies (MS) exposed at b. Rangpar GIDC
Section, c. Bhalgam Quarry Section d. Garida Road Section,
showing d. massive, thickly bedded nature and intercalation with
CS facies and e. CS, MS and LC facies of Rangpar Formation,

Chotila Chert and Bamanbor Formation.

a. Fossiliferous silty mudstone facies (FSM) exposed at Rangapar
GIDC Section and b. Valvata and various gastropods embedded in

FSM.
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Plate 5.9

Plate 5.10

Plate 6.1

Plate 6.2

Laminated Chert Lithofacies (LC) exposed at a. Chanpa Hill
Section East, with a closeup of LC (inset). b. Tilted and folded LC
facies at Bamanbor Navagam Section. c. Chanpa Section, d.
Vertebrate fossil (Fish Fin) in LC facies. e. Pseudo ripples in LC
facies. f. Bhalgam Quarry Section showing LC and black chert
facies. Massive Chert Lithofacies (MC) exposed. g. Bamanbor
Navagam Section, h. Chanpa Hill Section East and 1. Black Chert
lithofacies (BC) exposed at Vasundhara Hill Section (close-up in

inset).

Photomicrographs of a. Mudstone facies. b, ¢ and d. Laminated
Chert Lithofacies showing alternate bands of microcrystalline and
cryptocrystalline silica with dark bands of organic matter and iron
oxide. e. thickly laminated chert facies with discontinuous laminae
and dominated by microcrystalline quartz. f. Black chert facies

with microfolds.

Deccanoida conrugis sp. nov. Fig. a, External view of holotype.
Fig. b, Internal view of holotype. Fig. c-1, Paratypes of D. conrugis.
Fig. j, X-ray image of the holotype showing umbonal angle and
hinge plate (hp). Fig. k, Line drawing of the holotype shows
internal morphology (ct-cardinal teeth, aa- anterior adductor
muscle scar, It-ligament tooth, lg-ligament, pl-pallial line, pa-

posterior adductor muscle scar). All scale bars represent lcm

Deccanoida aleta sp. nov. Fig. a-b, holotype: Fig. a, External view;
Fig. b, Internal view. Fig. c-j, Paratypes: Fig. ¢, External view and
internal shell shows the dentition and ligament (Fig. d). Fig. e,
Internal view shows the dentition and ligament. Fig. f-j, External
view. Fig. k. X-ray of holotype with umbonal angle and hinge plate
(hp), Fig. 1, Internal shell morphology illustrated of holotype. (ct-
cardinal teeth, aa-anterior adductor muscle scar, It-ligament tooth,
lg- ligament, pl-pallial line, pa-posterior adductor muscle scar). All

scale bars represent 1cm.
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Plate 6.3

Plate 6.4

Plate 6.5

Plate 6.6

Deccanoida costaria sp. nov. Fig. a-b holotype: Fig. a, left external
view; Fig. b, right external view. Fig. c-d Paratype: Fig. c, left
external view; Fig. d, right external view. Fig. e. X-ray of holotype
(left valve) with umbonal angle and hinge plate. Fig. f Line
drawing of holotype illustrate the internal shell morphology. (ct-
cardinal teeth, aa-anterior adductor muscle scar, It-ligament tooth,
lg-ligament, pl-pallial line, pa-posterior adductor muscle scar). All

scale bars represent 1cm.

Bamanboria oblongis sp. nov. Fig. a-c, holotype: Fig. a, external
view of right valve; Fig. b, internal of right view with umbonal
angle; Fig. ¢, ventral view with highly corrugated commissure and
tubercles. Fig. d-i, paratype: Fig. d-f, internal molds; Fig. g-h,
external and internal view with cardinal teeth. Fig. i, external view.
Fig. j, X-ray of holotype. Fig. k, internal shell morphology
illustrated from the holotype. (ct-cardinal teeth, aa-anterior
adductor muscle scar, It-ligament tooth, Ig-ligament, pl-pallial line,

pa-posterior adductor muscle scar). All scale bars represent 1cm.

Chotilia trappeansis sp. nov. Fig. a-b, holotype: Fig. a, external
view of right valve. Fig. b, internal view of right valve. Fig. c-d,
paratype: Fig. c, left valve view; Fig. d, right valve view and also
shows prominent cardinal teeth fused together. Fig. e, X-ray of
holotype with umbonal angle and hinge plate. Fig. f, illustrated
internal shell morphology of holotype. (ct-cardinal teeth, aa-
anterior adductor muscle scar, 1t-ligament tooth, Ig-ligament, pl-
pallial line, pa-posterior adductor muscle scar). All scale bars

represent 1cm.

Chotilia tuberculate sp. nov. Fig. a-b, holotype: Fig. a, left valve
external view showing prominent tubercles and cardinal teeth of
right valve; Fig. b, external view of right valve. Fig. c. X-ray of
holotype with hinge plate and umbonal angle. Fig. d. line drawing
of the holotype shows the various internal morphological features.

(ct-cardinal teeth, aa-anterior adductor muscle scar, It-ligament
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Plate 6.7

Plate 6.8

Plate. 7.1

Plate 7.2

Plate 7.3

tooth, lg-ligament, pl-pallial line, pa-posterior adductor muscle

scar, tb-tubercle). All scale bars represent 1cm.

Chotilia deccansis sp. nov. Fig. a-e, holotype: Fig. a, external view
of right valve; Fig. b, internal view of right valve with prominent
cardinal teeth and opisthodetic parivincular ligament; Fig. c,
ventral view with distinct coarsely corrugated commissure. Fig. d,
X-ray image with umbonal angle and hinge plate Fig. e. Line
drawing of the shell shows internal morphological features of
holotype (ct-cardinal teeth, aa-anterior adductor muscle scar, It-
ligament tooth, 1g-ligament, pl-pallial line, pa-posterior adductor

muscle scar, cm-commissure). All scale bars represent 1cm.

a. Physa from shaly sandstone, Bamanbor Formation, exposed at
Bamanbor Roadcut section (Scale - 5% coin is 2.4 cm in diameter)
b. Valvata from yellow mudstone, Bamanbor Formation, exposed

at Rangpar GIDC section.

a. Cythidites australis, NL-NB, b. Hammenisporis susannae, NL-
NB, c. Arecipites bellus, NL-NB, d. Palmaepollenites communis,
NL-NB, e. Palmidites sp. NL-NB, f. Longapertites sp., NL-NB, g.
Longapertites retipilatus, NL-NB, h. Longapertites triangulates,
NL-NB 1. Matanomadhiasulcites maximus, NL-NB, j-k.
Proxapertites cersus, NL-NB, 1. Proxapertites crassimurus, NL-
NB, (NL- Ninama Limestone, SF- Sukhbhadar Formation, BF-
Bamanbor Formation, CC- Chotila Chert, RF- Rangpar Formation,
NB- Ninama Basin, CB- Chotila Basin).

a. Dermatobrevicolporites sp., NL-NB, b. Dermatobrevicolporites
dermatus, CC-CB, c. Lakiapollis ovatus, NL-NB, d. Meliapollis
ramanujamii, BF-CB, e. Rhoipites kuctchensis, BF-CB, f-g.
Tricolporopollenites spp, SF-NB, h. Aquilapollenites ovatus, NL-
NB, 1. Araliaceoipollenites  psilatus, ~ NL-NB, j.

Araliaceoipollenites reticulatus, NL-NB.

a. Barringtoniapollenites retibaculatus, NL-NB, b.
Cupuliferoipollenites ovatus, NL-NB, SF-NB, C.
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Plate 7.4

Plate 7.5

Plate 7.6

Plate 7.7

Plate 7.8

Plate 7.9

Cupuliferoipollenites psillus, NL-NB, d. Incrotonipollis neyvelii,
NL-NB e. Cupanieidites flaccidiformis, NL-NB, f. Ephedripites
sp. SF-NB, g. Malvacearumpollis baconyensis, NL-NB, h.
Monocolpopollenites sp. NL-NB, i. Monocolpopollenites plicatus,
BF-CB.

a. Florschuetzia rajpardiensis, BF-CB, b. Mulleripollis
bolporensis, BF-CB, c-e. Rhombipollis geniculatus, NL-NB, f-g.
Yeguapollis sp. NL-NB.

a-c. Perisporiacites varians, a. NL-NB, b. CC-CB, RF- CB, d.
Meliolinites spinksii RF-CB.

a. Ceratohirudispora triradiate, SF-NB, b. Plureicellaesporites
globatus, BF-CB, c. Plureicellaesporites planus, BF-CB, d.
Polycellaesporonites bellus, NL-NB, e-f. Polycellaesporonites
psilatus CC-CB, g. Polycellaesporonites saxenae, BF-CB, h.
Staphlosporonites settyi CC-CB.

a. Frasnacritetrus indicus, CC-CB, b. Frasnacritetrus
taugourdeaui, CC-CB, c. Fusiformisporites sp., NL-NB, d-e.
Papulosporonites multicellatus, d, NL-NB, e. BF-CB, and f.
Dicellaesporites minutus, BF-CB.

a-b. Inapertisporites kedvessi, a, SF-NB, b, NL-NB, c-d,
Inapertisporites maximus, NL-NB, e. Inapertisporites novus, BF-
CB, f-g. Hypoxylonites subrotundus, NL-NB, h. Hypoxylonites
minimus, BF-CB, 1. Monoporisporites circularis, NL-NB, j.
Diporisporites sirmaurensis, CC-CB, k-1 Helicominites salvinites,

CC-CB.

a-g, Polycellaesporonites spp., a-c, NL-NB, d-f, CC-CB, g, BF-
CB, h-l.  Diporisporites  sirmaurensis, CC-CB, m-q,
Pluricellaesporites  spp., m-o, CC-CB, p-q, BF-CB, r
Ceratohirudispora sp. BF-CB, s. Helicominits sp. CC-CB.
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Plate 7.10

Plate 7.11

Plate 7.12

Plate 7.13

Plate 7.14

Plate 7.15

a. Palaeomycites spp., NL-NB, b. Palaeomycites acinus, NL-NB,

c. Udaria saxenae, SF-NB, d. Protocolletotrichum deccanensis.
a-j Palaeomycites sp., a-c, SB-NB, d-f, NL-NB, g-j- RF-CB.

a-f, Centropyxis aculeata, a-c- NL-NB, d-f, RF-CB, g-m, Arcella
arenaria, g-j- RF-CB, k-m, BF-CB.

a. Botryococcus braunii, BF-CB, b. NL-NB, c-¢ Pediastrum sp.
NL-NB.

a. Rotifer, CC-CB, b-d. Cladocera, NL-NB, e-h- Phytoclast e-f.
NL-NB, g. RF-CB, h. BF-CB, i- AOM.

a-f, Lepidopteran Scales, a-d, NL-NB, e-f, CC-CB.
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