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The sedimentary sequence of the NinamaBasin is associated with the latest phase of the continental Deccan
volcanism of the Indian peninsula. It occurs as inter-, intratrappeans with a 39-m thick sequence comprising
Sukhbhadar Formation and Ninama Limestone. The investigation aims to reconstruct its depositional
setting based on the lithofacies and inorganic geochemistry to understand the inCuence of paleosalinity,
paleoredox, paleodepth, provenance and paleoclimate on the sedimentation pattern. It is characterized by
clastic and chemically formed rocks, including shale, mudstone, siltstone, sandstone and limestone. Facies
analysis has revealed seven lithofacies, amongst which four are clastic facies, shale (SH), calcareous shale
(CSH), silty mudstone (SM) and lithic greywacke (LGW), and three are carbonate facies, namely, grey-
black limestone (GBL), cherty limestone (CL) andmarlite (ML).Using geochemical analysis ofmajor oxides
and trace elements, ratios of Ca/(Ca+Fe), Sr/Ba, V/(V+Ni), V/Cr, Fe/(Ca+Mg), Ti/Al, Na/K, K/
(Fe+Mg), CIA-K andMAPwere determined and used to interpret and note the changes in the depositional
system. The combined results of the lithofacies and geochemistry indicate that the deposition occurred in
three phases. Phase 1 is characterized by high energy conditions in the shallow to moderate depth brackish-
saline lake with oxic to dysoxic conditions; Phase 2 is characterized by anoxic deep fresh to the brackish
water basin; and Phase 3 is characterized by semiarid conditions, saline, anoxic waters, high evaporation
leading to shallowing of the lake, and low to moderate terrestrial input. This lacustrine basin in the pale-
otopographic low of theDeccanVolcanic Province is characterized by distinct lithology governed by various
depositional parameters. A composite depositional model is constructed for the Ninama Basin, reCecting
three phases of evolution that are dominantly controlled by the paleoenvironment.
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1. Introduction

The Saurashtra–Kachchh sub-province of the
Deccan Volcanic Province (Mittal et al. 2021)
exposes exemplary intra- and intertrappean

sediments in Anjar (Khadkikar et al. 1999; Bajpai
and Prasad 2000; Parthasarathy et al. 2008; Sri-
vastava et al. 2017), Lakshmipur (Samant and
Bajpai 2005; Bajpai et al. 2013), Ninama (Borkar
1973, 1986; Chiplonkar and Badve 1976; Samant
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A new superfamily of freshwater mussels Deccanoidea nov. 
(Mollusca: Unionida) from an intertrappean deposit of  
Saurashtra province (Gujarat state, western India):  
An example of disjunct distribution
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Abstract

The Cretaceous-Palaeogene intertrappean deposits of the Deccan Volcanic Province of India comprise vertebrate, inverte-
brate and plant fossils of the dominantly continental realm. A 3–4 m thick shaly-sandstone lacustrine intertrappean sequence 
of Early Palaeogene (Palaeocene-Early Eocene) Bamanbor Formation, Chotila Basin (Saurashtra province, Gujarat State, 
western India) has yielded a collection of molluscans (bivalve and few gastropods) fauna. High-resolution digital photography 
and radiography of the recovered bivalves allowed us to gain detailed inferences on shell morphology. In a taxonomical 
context, we herein propose a new unionid molluscan superfamily Deccanoidea nov. represented by a single new family 
Deccanoidae nov. that includes two new subfamilies, that is, Deccanoinae nov. (represented by two new genera Deccanoida 
gen. nov. [including four new species: D. conrugis sp. nov., D. aleta sp. nov., and D. costaria sp. nov.] and Bamanboria gen. nov. 
[including one new species Bamanboria oblongis gen. et sp. nov.] and Chotiloinae nov. [represented by one new genus Chotilia 
gen. nov. and three new species: Chotilia trappeansis sp. nov., C. tuberculata sp. nov. and C. deccanensis sp. nov.]). Inorganic 
geochemistry of host (unionid-yielding) lithologies reveals oxic-freshwater conditions, humid-climate and moderate rain-
fall. The data on historical biogeography reveals that the Indian subcontinent hosted unionids during the late Cretaceous; 
however, the presence of new (at family/generic level) unionid fauna during the Early Palaeogene (Palaeocene-Early Eocene) 
in India indicates changes in the geographic position and ecologic condition linked to northward drift and lava outpouring, 
respectively. A disjunct distribution of unionid fauna in the erstwhile Gondwanan continents and insular India during the 
Cretaceous-Palaeogene interval can be explained in terms of both vicariance and dispersal.
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INTRODUCTION

The fossil record of freshwater bivalves is sparse, particularly 
with limited evidence of their early evolutionary phases due 

to taphonomic constraints in continental depositional 
systems. The early record of the nonmarine bivalve of Pangea 
and subsequent records from the Gondwana exemplify 
vicariant species. The earliest nonmarine bivalve Archanodon 
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