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Abstract
The Deccan Volcanism during the Late Cretaceous was a globally significant
geological event, coinciding with the Cretaceous-Paleogene Boundary. The
magma outpouring occurred in three phases. The flora that got preserved
during the first phase (30N) was a mixed gymnosperm and angiosperm flora
ranging from dry to moist forest vegetation. The second phase (29R) flora is
mostly represented by pteridophytes and tropical to sub-tropical angiosperm
plant families. The palynofloral records from the third phase (29N) are mostly tropical angiosperms. This floral turn-over is driven by latitudinal shifting
of the Indian plate from sub-tropical to tropical zone. It is surmised that the
latitudinal shifting of Indian plate during the span of 4 Ma during the Late
Maastrichtian led to the development of new ecological conditions favoring
successful dominance of angiosperms over gymnosperms.
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1. Introduction
The late Cretaceous deposits of India preserves the most important Large Igneous Provinces in the world, covering an area of about 512,000 km2 in the western
and central parts of India. The sediments associated with the Deccan Volcanic
Province (DVP) are represented by the infratrappean (Lameta Formation) and
intertrappean beds. The magmatic outpouring occurred in three main phases
with 6% of the total Deccan volume in phase-1 (base C30n), 80% in phase-2
(C29r), and 14% in phase-3 (C29n) [1]. The duration of intermittent volcanic
activity spanned about 4 Ma across the Cretaceous-Tertiary boundary [2]. The
palynofloral records from infra and intertrap deposits from most of the areas are
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poor due to lack of good preservation conditions. Globally, the Late Cretaceous
time witnessed the radiation of angiosperm forming nine phytogeographic
provinces [3], out of which three lie in India. However, the assessment of their
spatial and temporal distribution is difficult due to the paucity of continuous
fossil records. Poor preservation conditions hamper the establishment of biostratigraphy and paleoenvironmental reconstruction of DVP associated sediments. However, we attempt to summarize the available mega and micro plant
fossil data to infer floral transition and palaeoecological reconstruction during
the Late Cretaceous in central India.

2. Palynofloral Assemblages
The igneous basalt flow occurred in three phases. The sedimentary deposits
within the first phase mostly comprised of pteridophytic spores and pollens of
Gymnosperm families like, Araucareaceae, Podocarpaceae, Corystospermaceae,
Cheirolepidaceae and Ginkgoaceae while the angiosperm plant families consist
of monosulcate pollen of Arecaceae family. Aquilapollenites sp., an angiosperm
pollen is an age marker and common pollen of Maastrichtian deposits. There are
also few angiosperm tricolpate pollens of uncertain origin.
The second phase witnessed an increase in the angiosperm diversity along
with the already existing forms of pteridophytes and gymnosperms. The angiosperm families which make their appearance in this phase are Asteraceae, Caryophylaceae, Normapolles Group pollens and few other pollens such as Sca-

brastephanocolpites spp., Scollardiaconferta, Triporopollenites cracentis of unknown affinity [4]. The megafloral record of this phase is richer in comparison
to microfossil record and represented by Flacourtiaceae, Icacinaceae, Euphorbiaceae, Capparidaceae, Boraginaceae and Sapindaceae [5] [6]. There are very
few records of the third phase deposits like, Lalitpur intertrappean of Uttar Pradesh, and Mumbai intertrappean deposits. The deposits at Lalitpur yielded poor
pollen assemblage of Dandotiaspora spp., Spinizonocolpites echinatus, Mata-

nomadhiasulcites sp. and Lakiapollis ovatus [7] while deposits at Mumbai are
completely devoid of plant fossils [8].

3. Paleoclimate Reconstruction
The first (30N) and second phase (29R) of basalt flow occurred during Maastrichtian and the third (29N) and final phase marked its presence in Paleocene
[1]. The second phase of extensive basalt flow of Deccan Traps comprises 80% of
the total basalt flow that coincides with the Cretaceous-Paleogene Boundary
(K-Pg). Fossil flora associated with the DVP consists of mega and micro fossil
records of pteridophytes, gymnosperms and angiosperms. The pteridophytes
mostly grew in waterlogged, swampy and marshy conditions. The gymnosperm
fossils recovered from the DVP were from the Lameta Formation below the 30N
trap deposits. They mostly belonged to mixed ecological conditions from evergreen (Araucareaceae, Podocarpaceae, Corystospermaceae) to dry land vegetaDOI: 10.4236/ojg.2019.910077
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tion (Cheirolepidaceae). As far as angiosperms are concerned, the major part of
the assemblage was covered by brackish mangrove Nypa and Aquilapollenites
pollen. The other plant fossils from the intertrappean localities associated with
the latest Maastrichtian and Danian sequences show dominance of subtropical-tropical angiosperm plant families (Flacourtiaceae, Icacinaceae, Euphorbiaceae, Capparidaceae, Boraginaceae and Sapindaceae, Malvaceae, Meliaceae, Annonaceae, Vitaceae) while some of the pollens belonging to the Asteraceae, Caryophylaceae suggest cool climatic conditions [9]. The transition from gymnosperm-dominated to angiosperm-rich palaeovegetation during Maastrichtian is a
significant floral turnover and can be due to climatic changes as a result of shifting of the Indian plate from the subtropical to tropical zone.
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