
















Foreword

( i )

It is a matter of great delight for me to present the 2015-16 Annual Report of Birbal Sahni Institute of Palaeobotany
(BSIP). Since its inception nearly 70 years ago, this Institute has contributed immensely to our understanding of the
evolutionary history of plants. The Institute has recently been rechristened Birbal Sahni Institute of Palaeosciences
to encourage ongoing efforts to expand the scope of research activities by bringing the much-needed multidisciplinarity
and intergration of all relevant inputs needed for a holistic understanding of the evolution of organisms, climate, ecosystems
and other related aspects. With a number of recently introduced analytical facilities, BSIP is now poised to take a great
leap forward in palaeoscience research, including in palaeobotany, palaeoclimatology, palaeozoology,   palaeobiogeography,
palaeogeography, magnetostratigraphy, palaeoethnobotany, and numerous related fields, all under one roof. Several
additional fields are also in the process of being introduced in the Institute. I am confident that the new name of BSIP
will enthuse new energy and the Institute scientists, with nearly half of them below the age of 40 and over one-third of
them women, will achieve the potential that the exciting field of palaeosciences offers.

I sincerely acknowledge the dedicated efforts made by the Research Development and Coordination Cell (RDCC)
of the Institute to prepare this important document with generous support from scientists and the technical and
administrative sections. Sincere thanks are also due to the Department of Science and Technology (DST), Government
of India and the Governing Body and Research Advisory Council of the Institute for their constant encouragement and
support. On behalf of BSIP, I look forward to the continued support from all of the above in days to come.

(Sunil Bajpai)
Director



( ii )

Birbal Sahni Institute of Palaeosciences (BSIP, erstwhile Birbal Sahni Institute of Palaeobotany), established in
1946, is devoted to development of both fundamental and applied aspects of Palaeobotany and allied Earth System
Sciences, especially focusing on past plant life, palaeoclimate and palaeobiogeography. Research on Palaeobotany and
allied disciplines is being conducted on sedimentary sequences from Archaean to Recent (3200 Ma to 400 AD) with an
integrated and multidisciplinary approach. To achieve the targets of the XII Five Year Plan, 14 research projects have
been initiated under the umbrella of eight identified Thrust Areas, besides documentation and digitization of data. Some
of the significant outcome of scientific research during the year 2015-2016 is summarized as under:

1. Early life and environment: Evidence from Indian Precambrian basins
 Report of a characteristic early Cambrian trace fossil– Treptichnus pedum from the Nagaur Formation

(Rajasthan); indicating the Precambrian-Cambrian boundary in the Marwar Supergroup.
 Record of carbonaceous remains and micro-invertebrates from the Samaria Formation of Bhander Group

(western Vindhyan Basin) in Chambal Valley, Rajasthan.
 Indication of Neoproterozoic age for the upper part of Chhattisgarh Supergroup, based on the occurrence of

eukaryotes Obruchevella–Melanocyrillium from the sediments of Raipur Group.
2. Phanerozoic  terrestria l and coasta l ecosystems: Biostratigraphical, palaeoenvironmental,

palaeoecological and palaeobiogeographical aspects
 Record of the plant fossil assemblage (of orders Equisetales, Glossopteridales & Cordaitales) from the early

Permian Barakar Formation of Sharda mine, Sohagpur Coalfield (MP).
 Report of early Permian megaspores from the Index Seam of the Goutham Khani coal mine, Kothagudem

area (Godavari Graben). Presence of crowded diverse spines on the megaspores indicates their early
appearance during the Barakar Formation.

 Documentation of the spores-pollen assemblages from the Palaeozoic sequences of Wardha-Godavari Valley
(AP), Ib-River (Odisha), Bokaro (Jharkhand), Sohagpur (MP), and Ramkola-Tatapani (Chhattisgarh) coalfields
in order to work out their significance in biostratigraphical and palaeoenvironmental interpretations.

 Recovery of fresh water diatom frustules with the tests of thecamoebians from the Permian sediments of
Chamba and Godavari basins; indicating the existence of diatoms prior to the Permian-Triassic boundary.

 Delineation of the Permian-Triassic boundary at the contact of coal/shale-bearing upper part of the Middle
Member and the lower part of the Upper Member of the Pali Formation (between 1164.10-1075.15 m
depth), based on the palynoassemblages from Sohagpur Coalfield.

 Indication of the Permian-Triassic boundary in the Iria Nala section near Premnagar in Ramkola-Tatapani
Coalfield, based on the macrofossil and palynofloral assemblages.

 Recovery of the pteridophytic spore genus Callumispora in the form of tetrads from the early Triassic
sediments of Talcher Coalfield (Mahanadi Basin).

 Record of the palaeo-wildfire evidence in the form of charcoal (of fragments of tracheids with homogenized
cell walls) from the late Permian Zewan Formation of the Kashmir region.

 Identification of three floral assemblages from the early Cretaceous fluvial sediments of the Gangapur
Formation (Pranhita-Godavari Basin) consisting of ferns and gymnosperms.

 Report of the microsporophyll genus Caytonanthus from the lower Cretaceous beds of Tekan area of
South Rewa Gondwana Basin.

 Indication of warm and humid climatic conditions in western India during the early Eocene time in contrast
to hot and dry climate prevailing there at present, based on fossil woods record from the lignite mines of
Gujarat.

Research Highlights



 Record of dipterocarps from the Siwalik sediments of Nepal Himalayan foot-hills suggests that they have
migrated from the Southeast Asian region during early Miocene, and later on became extinct due to prevailing
of unfavorable condition.

 Discovery of a fossil wood showing resemblance with tribe Oleinae from Jheria, Chhindwara district (MP).
This is the oldest record of the genus Olea.

 Recognition of a pronounced –ve Carbon Isotope Excursion of about 2.0‰, in the middle part of Panandhro
lignite mine succession (Kachchh Basin, Gujarat) which can be well-correlated to the Second Eocene Thermal
Maximum (ETM2) event.

 Documentation of several new peridinioid dinoflagellate species prior to Palaeocene/Eocene boundary from
the lignite-bearing succession of Giral mine (Barmer Basin, Rajasthan); providing clues regarding evolution
of Apectodinium dinoflagellate lineage from low latitudes.

 Recovery of Maastrichtian palynological assemblage from the thin sedimentary beds exposed near the
village Rangapur, Andhra Pradesh (Deccan Intertrappean).

3. Integrative marine micropalaeontology: Focus on high resolution biostratigraphy, sea level changes,
palaeo-oceanographic and palaeoclimatic events
 Evidence of two hyperthermal events– Palaeocene-Eocene Thermal Maxima (PETM) and early Eocene

Thermal Maxima2 (ETM2) in the Ranikor Barsora section (late Palaeocene-early Eocene) of east Khasi
Hills, Meghalaya, based on the carbon isotopic study.

 Generation of elements analysis data of the sediments from Jathang section, east Khasi Hills  to corroborate
with biotic proxy records for better understanding of the then prevailing climatic conditions.

 Recovery of early Cretaceous age calcareous nannofossils from the Ghuneri and Katesar members of the
Umia Formation (Kachchh Basin).

 Indication of a fairly conducive environment for the survival of the algal forms along with other biogenic
components, based on biofacies analysis of the Long Formation exposed near Butler Bay in Little Andaman
Island.

4. Organic petrology: Characterization of solid fossil fuel for depositional and utilizational aspects
 Evaluation of the Tertiary lignites from Valia (Cambay Basin), Gurha (Bikaner Basin) and Surkha (Saurashtra

Basin) mines, and Permian coal from Sravanapalli area of Belampalli Coalfield (Godavari Basin).
 Indication of the potential of lignite-bearing sequences to produce hydrocarbons, based on the types of

kerogen (organic matter) and TOC contents.
 Indication of a significant contribution of high microbial activity and epicuticular waxes from higher plants to

the organic-rich sediments of Warkalli Formation (southern Kerala).
5. Quaternary palaeoclimate reconstructions, vegetation dynamics and relative sea level changes

 Recognition of four distinct phases of climate oscillation, vegetation response and human occupation in
Cachar district of Assam, based on the palynological records from Chatla wetland.

 Evidence showing the mangrove/estuarine ecosystem since 6-7 ka in the north-eastern part of Krishna
River Delta (Andhra Pradesh); indicating palaeo-shoreline about 10 km inland from the present shoreline
and present slightly above the present day mean sea level.

 Documentation of peripheral and core mangroves taxa through palynological study of surface samples
(mud) from the Jharkhali of South 24 Pargana Division (West Bengal).

 Compilation of the granulometric dataset of sediments from the palaeolakes of Ladakh in relation to the
depositional environmental changes within the lakes from post LGM to 5 ka.

 Recognition of four climatic phases and anthropogenic signatures in the Dokriani glacier valley (Wester
Himalaya), based on the pollen analysis of a sedimentary profile covering entire Holocene time.
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 Analysis of phytoliths from dominant grasses and surface soils of four different forest types indicates that
the temperature and evapo-transpiration were the most influential for differential distribution of grass phytolith
assemblages with rising elevation in the eastern Himalayas.

 Indication of rapid glacial retreat during the pre-Holocene, followed by a warmer period during early Holocene
time in Ny-Alesund region (Arctic), based on the quartz grain micro-texture along with 14C AMS dates.
Mid- and late Holocene is marked by a predominantly glacial environment.

 Development of four century (from Cedrus deodara) and seven century (from Pinus gerardiana) long
tree-ring chronologies from the data sparse Kishtwar (J&K) region.

6. Domestication of plants, early farming and ecosystem dynamics during Holocene/ Anthropocene
 Evidence for the exploitation of botanical resources by ancient settlers through remains from ancient sites

Biland Khera (Hardoi district, UP) and from Kanishpur (Baramullah district, Kashmir).
7. Geochronological and geochemical parameters for high resolution dating, correlation, palaeoclimatic,

tectonic and provenance studies
 Dating of sediment samples from the archaeological sites and lake shores and also the standard and background

samples.
 Installation of the GC-MS, IRMS, ICP-MS, and XRD equipments for state-of-the art facilities of geochemical

analyses. Calibration procedure is performed as per the requirement of the individual instrument.
8. India-Asia collision and Himalayan uplifts: palaeobotanical and associated biotic signatures from

sedimentary records of western Himalaya
 Recovery of nannofossils from the Basgo Formation at Taruche-Saspoche section overlying Ladakh batholiths;

hosting stratigraphically mixed coccolith cocktail, with approx. 80-90% late Cretaceous and 10-20% early
Palaeogene components.

 Recovery of ostracodes and fish remains (dentition only) from the samples of Taruche-Saspoche area, Indo
Tsangpo Suture Zone (Ladakh region).

 Integrated collaborative research activities in several
spheres with institutions in India and abroad (Brazil, China,
Germany, Nepal, Netherlands, Sri Lanka, UK, USA, etc.)
have helped to expand scientific knowledge. The collective
research efforts are expressed in the form of 112 published
papers. Four Ph.D. degrees were awarded during the year.
Four scientists were deputed abroad (Brazil, China, Sri Lanka,
USA) for study purposes and two scientists participated in
the Indian Scientific Expedition to Antarctica. Two scientists
were awarded CAS-Presidents International Fellowship
Initiative: PIFI Fellowship to work in China. Nine scientists
were deputed for attending various conferences abroad (in
China, France, Germany, Japan and Russia). Forty six
scientists, 3 Birbal Sahni Research Scholars, 3 Technical
and one Administrative staff, and 7 Project Fellows were
deputed to attend various national and international conferences/ workshops held in the country. About 98 research
papers were presented in these scientific meetings at different centers of India and abroad.

An international conference on 3rd NECLIME Asian Meeting was successfully organized during February 2016.
The conference was attended by scientists from Senckenberg, Germany, USA, and eight institutions of India. A national
conference on Palaeogene of the Indian Subcontinent was also successfully hosted jointly with GSI (Northern
Region) during April 2015 in which researchers from twenty-five institutions of the country were participated. Besides,
a workshop on Depositional Environment Systems was also organized in the Institute, conducted by Prof. I.B. Singh
of Department of Geology, University of Lucknow during August 2015.

Cumulative Impact Factor of Published Research Papers
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