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The first assemblage of lower vertebrates comprising fish,
crocodilians and snakes is recorded from subsurface
beds of the Akli Formation sampled from the Giral
Lignite Mine about 40 km NNW of Barmer in Rajasthan.
The fish comprise sharks, rays, lepisosteids, osteoglos-
sids, pycnodontids and enchodontids and include among
others Squatina, Ginglymostoma, Jaekelotodus, and
Gymnura, which previously were not known from the
subcontinent, an unnamed new species of Dasyatis,
and two unidentified ?pycnodontid-like teleosteans. Rep-
tiles are represented by crocodilians and ?boid snakes.
The fauna supports a Late Palaeocene-Lower Eocene
age and a coastal marine deposition under tropical-
temperate conditions.
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IN western Rajasthan, the Lower Tertiary successions of
shallow marine sediments occur in vast peneplained, sand
covered tracts in three major basins, namely Jaisalmer,
Barmer and Palana-Ganganagar' . These shelf sediments
have attained great importance during the last four decades
in view of encouraging prospects of occurrence of hydrocar-
bon, bentonite, and fuller’s earth deposits. Despite this,
their biotic content in general and vertebrates in particular
remain inadequately studied apparently because of paucity
of surface exposures. Open cast mines of lignite, bentonite
and fuller’s earth in several areas of Rajasthan and neighbour-
ing Gujarat offer an easy alternative to this handicap
though collecting sites often vanish by the next field season.
Recently we sampled subsurface beds of the Akli Formation
in a lignite mine at Giral and recovered rich vertebrate
fauna that formed the basis for this contribution and is
significant on four counts: (i) it is the first systematic record
of vertebrate fossils from the Akli Formation, (ii) it includes
four selachian taxa previously unknown from the subconti-
nent, (iii) it provides corroborative evidence on age and
palacoenvironment of Akli lignites, and (iv) it expands
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our database of Palaeocene—Eocene vertebrates, which are
important for palaeobiogeographic appraisal in the context
of India—Asia convergence and widespread formation of
lignite coals.

The Akli Formation comprising sandstone, clays, lignite
seams and bentonite is about 265 m thick. It overlies the
Fatehgarh Formation, which was earlier considered as of
Cretaceous age with a hiatus as long as the Late Creta-
ceous'™. The nature of contact and the extent of hiatus, if
any, between these two formations is not clear, but a fauna
of lower vertebrates suggests a Palacocene age for the
Fatehgarh Formation®. The Akli Formation is overlain by the
Mandai Formation, where no vertebrates are known. The
Kapurdi Formation (fuller’s earth) with a varied Lower
Eocene selachian fauna overlies the Mandai Formation®®,
The Akli Formation forms plains of the Barmer Basin and its
outcrops are rare. A lignite mine at Giral-Thumbli (lat.
26°04’N: long. 71°16’E) provided a good representative
section and our sampling was limited to this (Figure 1).

The Giral mine is situated about 40 km NNW of Barmer
and 13 km NW of Barakha, which lies on the Barmer—
Fatehgarh road (Figure 1). The dug-out thickness of the
Akli Formation in the mine is about 52 m. It consists of
bentonite, variegated clay, carbonaceous clay, dark grey-green
clay, and several grey-green clay bands alternating with
up to 1.5 m thick lignite seams and containing chert nodules.
So far 10 seams have been dug through and the eleventh is
being worked over. A 7 m thick grey-green clay band lying

between the seventh and eighth seams yielded the whole
collection of fossils treated in this paper.

The vertebrate remains recovered by screen-washing of
bulk samples are all well preserved and comprise mostly
isolated teeth, but also include spines, scales and vertebrae.
Twenty genera belonging to six selachian (Squatinidae,
Ginglymostomatidae, Odontaspidae, Dasyatidae, Gymnuri-
dae, Myliobatidae), five teleostean (Lepisosteidae, Pycno-
dontidae, Osteoglossidae, Enchodontidae, Siluriformes
indet.), two crocodilian (Crocodylia indet., Crocodylidae)
and one snake families have been identified. Several of these
have been known from elsewhere in the country hence only
representative specimens are documented here. All speci-
mens referred herein are registered (GV/R/GU Giral Verte-
brates/Rajasthan/Garhwal University) and housed in the
Department of Geology, HNB Garhwal University, Srina-
gar, India.

Squatina sp. (Figure 2; 1-4): Teeth wider than high
with a stout cusp; labial face cambered with a distinct apron;
heels long with low cutting edges; lingual protuberance
distinct; root massive, basal face flat with a triangular
outline. Teeth compare well with those of Squatina cf. S.
prima from the Eocene of Uzbekistan’, but differ in having
smaller cusp. Squatina is widely known in Mesozoic-
Cenozoic deposits and presently occurs in all tropical and
temperate seas'”

Ginglymostoma sp. (Figure 2; 5-6): Lateral teeth have
a posteriorly bent main cusp flanked by broad robust dis-
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Figure 1.
Akli Formation, Giral Lignite Mine, Barmer District, Rajasthan.
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Geological and location map of the area around Giral, and measured log of vertebrate fossil-yielding section of subsurface beds of the

1607






