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A fossil fauna of Chironomidae in early Eocene Cambay amber from India is reported for the first time. The fossil
assemblage consists of 192 specimens from five subfamilies. Chironomidae from Cambay amber represent a
fauna whose composition in the fossil record is most similar to Dominican amber, with the exception of the pres-
ence of Podonominae in Cambay amber. Chironomidae genera recorded from Cambay amber indicate the pres-

ence of freshwater habitats and standing water bodies as well as springs. Incorporation of other dipteran groups
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from Cambay amber adds evidence of diverse aquatic and semi-aquatic habitats in the Cambay amber forest and
implies entrapment of the fossils from a wide range of different locally separated areas.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

Chironomidae are diverse and abundant in aquatic and some terres-
trial habitats today with the analysis of the community structure being a
valuable tool for the assessment of modern as well as past environmen-
tal conditions (Matthews-Bird et al., 2016; Armitage et al., 1995). Today,
>7000 species of Chironomidae (Pape et al., 2011) are distributed
worldwide. The family has also left a rich fossil record dating back to
the Upper Triassic (ca. 210 Ma, Krzeminski and Jarzembowski, 1999)
with most amber taxa known from the Eocene, mainly from amber
from the Baltic region (ca. 48-43 Ma). As in most amber deposits from
elsewhere, chironomids are the most abundant dipteran inclusions in
amber from India.

Cambay amber deposits are located in the state of Gujarat, India,
about 30 km northeastern of Surat (Rust et al., 2010). Amber can be
found in several different large opencast active lignite mines. At present
the most important localities in terms of amber quantity and inclusion
abundance are Vastan and Tadkeshwar mines, although new mines
are constantly opening and exposing additional amber layers.
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Sedimentological studies on the early Eocene Cambay Shale successions
depict the setting in Vastan and Tadkeshwar as a nearshore/coastal sys-
tem (McCann, 2010; Sahni et al., 2006), as implied by layers with abun-
dant marine organisms (e.g., shell -rich beds with mollusks,
foraminifers, ostracods, and micro-vertebrates like sharks and rays;
see Sahni et al., 2006), as well as plant fossils (e.g., lignite as remains
of plant material, pollen, in situ roots systems; see Sahni et al., 2006)
and findings of numerous fossil terrestrial mammals (summarized in
Rose et al.,, 2006; Smith et al., 2016). The latter group indicates regular
fresh water influx into the system, whereas low-oxygen tolerant fora-
minifers with dwarfed morphology also suggest shallow waters with
brackish conditions (Sahni et al., 2006). This is supported by findings
of fish otoliths, which also indicate a shallow marine environment
with regular fresh water influx, such as a protected bay with mangrove
systems (Nolf et al., 2006). Generally, deposition of the sediments took
place under predominantly low-energy conditions with quiet waters, as
indicated by articulated shells and the mainly muddy lithologies
(McCann, 2010; Sahni et al., 2006), whereas layers containing
disarticulated and fragmented shells indicate occasionally higher
water energies (McCann, 2010; Sahni et al., 2006).

The age determination of the amber bearing sediments in Vastan is
based on findings of benthic foraminifera (Sahni et al., 2006; Punekar
and Saraswati, 2010), dinoflagellates (Garg et al., 2008) and most re-
cently data from strontium isotopes and stable carbon isotopes as well
as mammal fossils (Clementz et al., 2011). The data suggest an early



