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Introduction

Birbal Sahni Institute of Palacobotany is devoted to fundamental as well as
applied aspects of research on Palacobotany., The research activities encompass various
fields of multidisciplinary specializations in biostratigraphy, palynology, geochronology,
archaeobotany and other branches of plant and earth sciences which have bearing on
Palaeobotany.

The conceptual plan of research activity at the Institue was re-oriented so as to
achieve effective and purposcful interaction as well as collaboration amongst various
Departments of the Institute and with other organizations in the country which are
engaged in related scientific pursuits, Reframing of projects streamlined the objectives
and provided an opportunity for optimum utilization of resources by avoiding duplica-
tion and fixing need-based priorities. In this new scheme of work, monitoring for
accountability was made effective,

The programme of work for the year 1B85-86 was carried out in the 11 depart-
ments under four categories of projects, namely —Inter-Departmental (I.D.) ; Depart-
mental (D.) ; Collaborative (C.) ; and Sponsored (5.). The inter-Departmental projects
were framed to pool the expertise from participant departments in order to deal with
investigations concerning thrust areas effectively, The departmental projects were
concerned with specific topics. The collaborative projects were undertaken with other
scientific organizations having common interest and linkages while the sponsored projects
were the category of programmes funded by other agencies with specific result oriented
goals to meet the R & D requirements of sponsoring agencies.

Some of the important achievements made during the vear under review are as
follows :

Coccoid and filamentous algal forms and spherical acritarchs have been isolated
from the limestone and chert, and shale facies respectively of the Vindhyan sediments
of Chitrakoot and Satna areas.

A megafloral assemblage with a basal Barakar aflinity has been recorded [rom
the Deogarh Coalficld, Bihar, Study of morphographic features of Noeggerathiopsis and
Gangamopteris from Deogarh Coalficld suggests a basal Barakar affinity for the assem-
blage. Megafloristic analysis of the Handapa area in Mahanadi Basin demonstrates
that the flora is equivalent wo the flora of Upper Raniganj. A phyllothecan cone having
branched sporangiophores has been  identified from  the Barakar Formation of Raniganj
Coalfield. The megafloral assemblage [rom the Kamthi sediments of Handapa arca
has elements demonstrating Upper Raniganj affinity.



Two new non-taeniate bisaccate pollen-containing cones have been discovered
from the Triassic sediments near Nidhpuri, Sidhi District, Madhya Pradesh.

The genus Eucalypius supposed to be indigenous to Australia has been recorded
from the Deccan Intertrappean sediments of Mandla District, Madhya Pradesh and
Cuddalore Sandstone near Pondicherry. Two other Australian genera, viz., Tristania
and Callistemon-Melaleuca, have also been identified in the Intertrappean beds of
Mandla District. The genus Antiaris, a constituent ol present day evergreen forest of
the Western Ghats, has been found in the Namsang Bed of Deomali, Arunachal Pracesh,
All these findings throw new light on the phytogeography of the Cenozoic Period.

One of the megaspores from the Permian of Zaire shows an abnormal (tetralete)
mark of cytokinesis. Almost all the megaspores are biodegraded mostly due to observ-
able bacteria.

The subsurface sediments of Rajmahal Basin identified with the Dubrajpur
Formation have been found to be time transgressive as these have yielded Late Permian
to Early Cretaceous palynoflora, The Permian-Triassic boundary has been effectively
established on the basis of new palynological records. A complete palynological sequence
from Talchir-Middle Kamthi has been identified in the Ramagundam and Chelpur
areas of Godavari Graben while leiosphaerids have been found in the subsurface Talchir
Formation near Kancheepuram, Palar Basin. A soft-ware pertaining to literature on
Indian Gondwana palynology has been developed. Fossili ferous coal balls have been
discovered from Permian sediments of Arunachal Pradesh.

The biopetrological and chemical analyses of Singrauli coals show that the coals
in the western part of the Singrauli Coalfield are of better quality. The coal rank in
Kedia Block of Bokaro Coalfield has been found to be higher than in the other blocks.
The Jharia coals contain more liptinite and resin macerals making them more susceptible
to fire in mines, The Tertiary coals from Meghalaya have been found to be better
suited for hydrogenation than the Assam coals,

Palynological data has been successfully used to confirm the Palacocene age of
coals of Langrin Coalfield in Assam and to date the various depth levels in Kharsang
Well—2. The behaviour of reworked spores and pollen in Rokhia Well-1 in Tripura
indicates unstability and rising of land in the neighbouring region.

Dinoflagzllate cyst assemblages have been recovered from index ammonoids of the
Tithonian. A correspondence of dinocysts Gonyaulacysta jurassica and Omatia monigomeryi
and ammonoids Blanfordiceras and Virgatosphinctes has been established for Middle Upper
Tithonian Stage Nannoplankton have been recovered from gypsecous shale containing
phosphatic nodules.

Influence of fluvial discharge affecting depositional pattern in mud-banks of Allepy
Coast is reflected in the dominance of non-arboreal over arboreal pollen. The vegeta-



tion of Tarai Bhabar in Kumaon Division is reflected in the pollen spectra, except for
ubiquitous and extra-regional elements. Seceds of grapes, Fitis vinifera, have been found
in Harappan sites at Rohira and Mahorana indicating that the Harappans in Punjab
practiced viticulture,

Fission tracks in some Vindhyan glauconites from Salkhan Hills indicate an age
ranging from 1,050 m.y. to 1,180 m.y. Radiocarbon dates of Kankar in Kanpur and
Fatehpur areas indicate a rate ol subsidence calculated at 1.7 meter per 1,000 years.
Archaeological sites newly excavated in the Andaman Islands have been dated to 2,200
years B.P,

(B. 5. VENEKATACHALA)
Director
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11.
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Honours and Awards

Ramesh K. Saxena .. He was awarded “Dr P. N. Srivastava Prize” of
Birbal Sahni Institute of Palaeobotany.

X
R S

Dr R, K. Saxena receiving the Prize from the Chief Guest.



Research

Inter-Departmental Projects

Project 1.D.1. + Floristics, stratigraphy and genesis of coals and asso-
ciated Gondwana sediments in Son-Mahanadi graben

Objective s Floristics, phytogeography, palacaecology, palynostratigraphy, corvelation
of coal seams and tracing of coolutionary rends

Swbproject 1.D.1.1. : Morphotaxonomy, flovistics and biostratigraphy of Lower Gondiwana plants
in Son Valley

Objective 1 Comparative morphology and flovistics

Available collections from South Rewa Gondwana Basin at Institute’s repository
have been sorted out, identified and studied. Glossopleris and Neomariapieris have been
recognised and species belonging 1o these two genera are listed out.

Shaila Chandra and A. K. Srivastava

Subproject 1.1D.1.2. 1 Palynostratigraphy of the Gandwara sediments in Son Valley
Objective : Palynological dating and correlation of coal seams and biozonation

Palynological analysis of the samples from Umaria-Korar region in bore-hole
UKD-8(41-39 m) near Dhamokar Village in Korar Coalfield shows the abundance of:
Faunipollenites, Striafopodocarpites, Densipollenites and Gondisporites. Other significant taxa
are: Micrebaculispora, Microfoveolatispora, Callumispora, Lundbladispora, Nidipollenites, Sal-
sangisaccites, Infernopollenites. This composition suggests a Late Permian to Early 'l riassic

age.

Samples representing Parsora Formation in the Johilla River Section and Kach-
charwar area, Korar Coalfield were also processed for palynofossil investigation.

IR, 5. Tiwari and Bam Awatar

Subproject 1.D.1.3. : Classification of coal types, rank determination and investigation of sedi-
mentary organic matler in the Son Valley

Objective 1 Genesis and characterization of coal types

Biopetrological and proximate studies of coals from bore-holes NCSM-3, GMSA-
111 and NCSJ-4 of Singrauli Coalfield have been finalized. Correlation of Purewa
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bottom seam in the eastern part with that of the Tura Seam in the western part of the
Moher sub-basin establishes time transgressive natwie of coal seams from east to west.
This investigation has indicated that better quality coal seams exist in the western part
which may be used for blending purposes.

G. K. B. Navale and B. D. Singh

Subproject I.D.1.4. : Floral succession in the Triassic sediments of Son Valley
Objective :  Morphology, taxonomy and biostratigraphy

Two new coniferous cone genera have be:n studied from Nidhpur (Nidpur)
which contain non-striate bisaccate pollen. Reconstructions of microsporophylls have
been made. The arrangement of microsporophylls is compact.

Taxonomic analyses of 12 seed genera from Nidhpuri (Nidpur) have been done
and significant features that help in their reconstructions have been studied, Recons-
g P

tructions are being attempted.
Shyam C. Srivastava and S. R. Manik

Project 1.D.2, : Palynostratigraphy and biodiagenesis of sedimentary
deposits in East Coast basins of India

Objective t Floristics and identification of stratigraphically imporiant taxa; dating
and biozonation ; elassification and rank determination of dispersed orga-
nic matter, interpretaiion of palacoenvironment, {me boundaries  and
palaeogeography

Subproject 1.D.2.1. - Floral succession in the Mesozoic sediments of Cauvery and Palar basins

Objective i Morphology, taxonomy and biostratigraphy

Morphotaxonomic studies of plant fossils belonging to Sphenopteris, Anomozamiles,
Pagiaphyllum, Brachyphyllum and Arawcarites have been carried out from Cauvery Basin,

Sukh-Dev and A. Rajnikanth

Subproject 1.D.2.2. :  Palynostratigraphy of Gondwana sediments of Falar Basin
Objective 2 Pafynostratigraphy, dating and correlation

Quantitative estimation of palynofossils in the Talchir Formation in bore-holes
PBK-1 and PBK-2 near Kancheepuram demonstrates abundance of monosaccate pollen.
Leiosphaerids are poorly represented, yet the assemblage is comparable with the known
Early Talchir palynofloras of the Peninsula. This confirms the earlier dating and envi-

ronmental interpretations,
Suresh C, Srivastava
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Subproject 1.D0.2.5. : Phytoplankton biostratigraphy of Crelaceous- Tertiary sequences af Cauvery
and Palar basins

Objective : Phytoplankton biosiratigraphy

A rich dinoflagellate assemblage [rom Upper Cretaceous sediments exposed near
Tappy, Kunnam, Kullakantham and Chaitali areas in Cauvery Basin has been
recovered, The occurrence of Alterbin from Kunnam significs a Late Cretaceous age.
Detailed morphological study of this genus demonstrates that the endoarchacopyles,
earlier believed to be of one type, are of two different shapes, wvie., intercalary 2a
attenuated hexa tvpe and intercalary 2a siandard hexa iype respectively. Paratabu-
lation of the genus is worked out for the first time 4, 6%, 3a, 5%, 2", Two new species
of the genus have been instituted, A morphographic key has been prepared to

differentiate various species of the genera Alterbia and Florentinia,

Alterbia tubereulata sp. nov. — A Lower Cretaceous dinoeyst from India,

Morphotaxonomy and photodocumentation of this assemblage has been done
and identified species are: Cyclonephelium brevispinosum, C. asperum, Tanyosphaeridium
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variecalamum, Allerbia minor, Florentinia faciniata, F. deanei, F. mantelli, F. clavigera, Lejeunecysia
sp. A, Chatangiella sp. A. and acritarch Collumosphaera fruticosa.

Lower Cretaceous dinocyst assemblages have been recovered from 25 samples
of an exploratory bore-hole drilled at Puduvoyal, Chingleput District, Palar Basin.
Documentation of the dinocyst taxa is underway., Kleithriasphaeridium simplicispinum
and Exochosphaeridium bifidum are identified.

K. P. Jain and Khowaja Ateequazzaman

Samples from Uttatur Formation exposed in Karai-Kullakantham area have
been processed. Calcareous nannoplankton have been recovered from two samples

of gypseous shale containing phosphatic nodules,
K P Jain and Rahul Garg

Subproject 1.D.2.4. : Tertiary megafossils of Cauvery Basin and their comparison with extant
planis
Objective : Floristics and interpretation of palacoenvironment and palaeogeography

A fossil wood from the Cuddalore sandstone exposed near Pondicherry has been
ascribed to Ewcalyptus. This finding corroborates the occurrence of this Australian genus

from the Deccan Intertrappean sediments of Mandla,
N. Awasthi

Thin sections of 60 pieces of carbonised woods from Neyveli lignite deposits at
Neyveli have been studied, Two woods have been assigned to Sapindaceae and

Anacardiacear,
Anil Agrawal

Subproject 1.D.2.5.  : Palynolagy of the Cuddalore Formation
Objective : Morphotaxonomy of spores|pollen, biozonation and correlation

Processing of samples from shallow wells in Mayavaram and Vedaranyam areas
of Thanjavur District, Tamil Nadu has been carried out.
R. K. Saxena

Subproject 1.D.2.6i, : Biodiagenesis of lignite and associated sediments of Cuddalore
Formation

Objective : Classification and correlation of lignite and associated sediments

Palynological study of an assemblage recovered from three subsuiface samples
of Neyveli Lignite from Neyveli has been completed. Neyvelicolpites, Cuddaloripollis,
Areotipallis, Bacuspinulopollenites,  Fossulatricolporites, Gemmalengiopollis, Tamilipollenites,
Spinotetradites and Tricolporotetradites have been newly designated and circumseribed,
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Forty pellets from three subsurface samples of Neyveli Lignite have been
prepared. Reflectance measurements on 10 pellets have been completed. Observed
reflectanc: value (0.36—0.42%, in oil) suggests that it is a hard lignite type (hard
brown coal).

G. K. B, Navale, B. K. Misra and Alpana Agarwal

Subproject 1 D.2.7. : Calcareous algae from Trichinapoly, Arviyalur and Nimyur formations,
Cauvery Basin

Ohjective : Maorphotaxonomy

More than 9 species of algae have been described from the sediments ol Uttatur
Group exposed at Olaipadi, Govindrajpet, Kallai and Kallaikudi. Six species are
consideredd new. Holothuroid remains have also  been identifiecd. The genera
Solenapora, Parachastes, Thaumatoporella and  Archacolithothamnium are coramon to all the
four localities,

Pramod Kumar

Project LD.3. : Biostratigraphy and bicdiagenesis of Assam Shelf

Objective ¢ Cataloguing of stratigraphically significant taxa ond their vertical
distribution; biozenation, time boundaries, palaecenvironment, palaeo-
reography and evaluation of flora; classification and maturation levels
of dispersed organic matler

Subproject 1.D.3.1. : Tertiary vegetational history of Assam Shelf
Objective : Palacoenvironment, palaeogeographv and evolution of flara

The work on fossil woods of Bischafia and Antiaris from the Namsang beds of
Deomali, Arunachal Pradesh including eritical remarks on fossil wood of Bischafia has
been finalized. Occurrence of Antiaris in Namsang beds of Deomali is of phytogeogra-
phic significance because its closest modern equivalent is found in the evergreen forests
of Western Ghats, Sri Lanka and Burma. The other species of this genus are distri-
buted in Africa, Madagascar and Malaysia.

N. Awasthi and Uttam Prakash

Subproject 1.D.3.2. : Palynostratigraphy (spore-pollen) of the Upper Cretaceous-Palaeocene
sequence in Assam Shelf

Objective :  Palynostratigraphic zonation

Samples from Nongwal-Bibra and Bagmara sections, Tura Formation, Meghalaya
were processed and an assemblage rich in  pteridophytic spores and angiospermic
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Retitribrecicolparites rubra from
I'ura Formation showing

18 ym3I0B KLY

ornamentational pattern and

colporate condition.

pollen recovered.  Relitribrevicolfioriles rubra has bren identified

K. Ambwani

Forty samples of Palaeocene coals of Langrin Coalficld were processed. The
assemblage is dominated by the genera Proxagertites, Dandotiaspora, Couperipotlis, Polypodi-
isporites and Lycopodiumsporites which indicate a Palacocene age.

K. 5. Bingh

Samples froin the Upper Cretaceous of Cauvery Basin were siudied, The
assemblage resembles the Mahadek assemblage; the gencra common to both the
assemblages are:  Triporoletes,  Constantinisporites,  Cricolriporites,  Appendicisporites,
Klukisporites, Gleicheniidites, Coptospora, Tricolpites, Liliacidites and Microfoveolatisporis.

K. 8. Singh

Systematic description of palynofossils recovered from the Kopili Formation
exposed on Jowai-Badarpur Road was completed. The assemblage consists of a
variety of palynofossils, Some of the important palynofossils are Biretisporites, Lygodium-
sporites, Dandoliaspora, Lycopodiacidites, Striatrileles, Malayaeaspora, Polypodiaceaesparites,
Polypodiisporites. Margocolporites,  Retitrescolpites, Verrutricolpites, Pellicieroipollis, Ratitres-
eolpites, Ratariabrevicolporites, Proxapertites and Pinuspollenites.

R. K. Kar and G. K. Trivedi
Spores and pollen asscmblage recovered from 3 Barail coal seams of Ledo

Colliery is dominated by pteridophytic  spores represented by Polypodigceaesporifes,
Polypodiisporites and  Pilamonoletes, Sivialriletes, Dandotiaspora, Osmundacidites and Lyeco-



17

podiumsporttes occur commonly, Common  angiosperm  pollen  are represented by
Pilatricolporites,  Tribrevicolporites,  Retirtibrevicolporites,  Margocolporites,  Meliapollis,
Pellicieroipollis, Polybrevicolporites, Trisyncolpites and Palaeomalvaceaepollis. Gvmnospermous
pollen are a few and mostly represented by Podocarpidites, Penuspollenites  and
Abiespollenites.

R. K. Kar and B. D. Mandaokar

Subprajece I.D.3.3. : Cretaceous- Tertiary phytoplankton biostratigraphy of Assam Shelf

Objective s Phytoplankton morphology, laxonomy and biostratigraphy, interpretation
of palacosnvironment time bowndaries and palacogeograpity

A rich assemblage of Danian dinocysts recovered [rom Langpar Formation
exposcd along Reong- Therria traverse has bezen studied an | 45 taxa have been identified,
of which the important ones are—Deflandrea speciosa, Deflandrea cf. siriata, Deflandrea cf.
oceanica. Lefennecysta hyaling, Condoniclla spp, Cordesphaseidium  inodes, Tityrosphaeridium
exilimurum, Arcoligera coronata, A, senasensis, Fibrogysta el bipolare and  Palaeocystodi-

nium sp.
K. P, Jain and Rahul Garg

Subproject 1.D.3.4. :  Biodingenesis of Tertiary coals of Assam Shelf
Objective : Organic matter classification and maturation level

Coals from Bapung, Sutunga, Jarain and Lakadong coalficlds of Jaintia Hills
and from West Daranggiri Coalficld of Garo Hills, Meghalaya were assessed for their
microconstituents and their rank (reflectance measurements varving from 0,54 to 0.86)
was determined. These coals differ from those of Assam and Nagaland in having a
higher inertinite content. Relatively higher amount of hydrogen-rich microcons-
tituents makes these coals better suitable for hydrogenation in comparison to the Assam
coals, These coals have attained a rank ol high velatile bituminous C-B stage. High
amounts of framboidal pyrite and concretionary calcite associated with the Meghalaya
coals suggest that they were deposited in shallow and back-water lagoons under the
influence of alkaline milieu.

E. K. Misra

Project L.D.4 : Palaeobiology and stratigraphy of Vindhyan sediments
in Son Valley and Rajasthan

Objective i Nearch of Precambrian bista and tieing up of biotas with Fission Track
dates of glawcomte beds

Subproject 1.D.4.1. : Palaeobiology of Vindhyan sediments und their equivalents around Son
Valley and Rajasthan

Objective ¢ Search for the evidence of Vindhyan life and its vole in mineralization

Observations on the microbiota and stromatolites from the Vindhyan sediments
of Chitrakoot and Satna areas have heen completed. The limestone and chert facies
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show dominance of filamentous algal forms whereas the shales show dominance of large
sized spherical acritarchs,

Stromatolites are only known from Nagod Limestone Formation in which Baicalia

is the commen form.

Limestone samples and stromatolites from the Kajrahat, Bargawan and Rohtas
formations of Chopan were studied. Magascopic fossils, Chuaria, Tawwia and
medusoid Sekwia were identified from Rohtas Formation and trace fossils wer~ collected

from the Chopan Porcellanite Formation,

Thin sections and maceration residue of the limestones from the Kajrahat
Limestone Formation were studied, Biological remains are poorly represented,

P. K. Maithy, R. Babu and K. L. Meena

Subproject I.D.4.2, : Fission track dating of glauconite deposits from the Vindhyan
sediments

Objective : Dating and correlation of Vindhyan sediments in Son Valley and
Rajgasthan

Five glanconite samples from Salkhan Hills, Son Valley have been dated as
1,050 Ma to 1,180 Ma. This corroborates with the known age data for Kheinjua
Formation of Semri Group, 'The fission track dates for glauconite samples from Newari
profile, Son Valley range [rom 930 Ma to 1,130 Ma., Lower Vindhyan exposures at
Bullia, Jalashai, Susnai and Chopan in Son Valley were studied. Glauconite grains
isolated from these samples have been sent for thermal neutron irradiation at Bhabha
Atomic Research Centre, Bombay,
A. P. Brivastava and G. Rajagopalan

Departmental Projects

Project D.2.1. : Morphotaxonomy and floristics of Lower Gondwana
plants in Damodar and Rajmahal grabens and their
significance in evolution and stratigraphy

Objective s Floristics, compilation of fossil flovas, phytostratigraphy and evolution

A new species of Sphenophyllum, 8. gondwanensis, showing dimorphic leaves has
been studied from Hura Tract, Rajmahal Hills, Previous records of northern species of
Sphenaphyllum in Lower Gondwana sediments have been reasscssed,

V. K. Singh, A. K. Srivastava and H. K. Maheshwari
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Fossil plants collected from the Lalmatia Open Cast, Hura Tract, Rajmahal
Hills have been studied. The collection includes species of Glossapleris, G. communis,
(7. browniana, G, indica, Glossopteris spp., Neomariopleris hughesii, Lelstotheca sp., scale leaves,

seeds and sporangia.
H. K. Maheshwari and V. K. Singh

Morphographic features of number of Neeggerathiopsis and Gangamapteris specimens
from the Saharjuri outlier, Deogarh Coalfield have been studied. Cuticular studies
indicate the presence of four new species. The assemblage is indicative of basal

Karharbari to Barakar affinity.
Usha Bajpai

Investigation of pteridophytic remains of Sangramgarh and Dalmia collieries,
Raniganj Coalfield has been completed. A phyllothecan cone showing branched
sporangiophore at the nodal region of axis has been identified from the Barakar
Formation. On the basis of the similarity of leafl sheaths and bract whorls it has been

attributed to the genus Phyllotheca Brongniart.
A. K. Srivastava

Sixteen species of Glossopteris have been tentatively identified from the Barakar
Formation of Churulia Open Cast, Raniganj Coalficld. A number of text-figures
of cuticles have been made. Previous records of Glossapteris species have been compiled
and a comparative chart prepared. Patterns of speciation and global distribution of

the genus Glossopieris are compiled.
H. K. Maheshwari and Rajni Tewari

A statistical analysis of the various characters of the genus Trizygia has been
undertaken for study to ascertain their morphological variation, taxonomic position and
inter-relationship of the genus, A comparative chart of venation is under preparation
to show the dichotomy level, pattern aud its behaviour in different leaves.

H. K. Maheshwari, Usha Bajpai and V. K. Singh

A number of fertile ferns have been investigated. Sporangia of Dichotomopteris have
been macerated and its spores processed for Scanning Electron Microscope studies.
Structural variations of different sporangia have been studied under SEM and the
variation pattern in in site spores has been photographed.

H. K. Maheshwari and Usha Bajpai

Project D.2.2, : Morphotaxonomy, Hloristics and biostratigraphy of Lower
Gondwana plants in Malianadi and Pranhita-Godavari
grabens

Objective 1 Floristics, compilation of fossil floras, phytopesgraphy and evolution

Study of Glossopteris from Handapa area has been completed. 41 species, includ-
ing nine new species, have been described. The study indicates that the flora is equival-
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ent to the Upper Raniganj-Kamthi flora. On the basis of this palaecoecological and
palaeogeographical conclusions have been made.

K. J. Singh and Shaila Chandra

Study on a new genus Swrangephyllum from Handapa area has been completed.
A new fertile organ has alsn been found.
Shaila Chandra

Project D.2.3. : Investigation of Lower Gondwana megaspores

O bjective r Morphotaxonomy, affinity based on comparalive studres with modern taxa
and biostratigraphical significance

Nine different type of megasporss from the Karharbari Formation have heen
photographed. A new type of megaspore has been subjected to differential maceration
to study the internal structure,

H. K. Maheshwari and Rajni Tewari

An abnormal megaspore from the Lower Permian Coal Measures near Lake
Tanga nyika, Zaire has been isolated and identified. The megaspore exhibits a tetrara-
diate mark of cytokinesis and its sporoderm shows biodegradation.

H. K. Maheshwari and Usha Bajpai

An infected megaspore from Lower Permian,
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A plethora of sculpture patterns have been observed on the surface of sporoderm
of Lower Permian megaspores from Zaire, They range [rom tuberculate bodies with
spinose tips to doughnut-shaped bodies. Isolated and colonies of rod-shaped, ellipsoid
bacteria have been found both on the surface as well as embedded in the sporoderm
matrix. Some of the bacteria exhibit binary fission stages. The bacterial attack is not
confined to particular loci. This investigation confirms the active role of bacteria in
degradation of organic matter during biodiagenesis,

Usha Bajpai and H. K. Maheshwari
Project D.3.1. : Mesozoic flora from the Satpura Graben

Objective 1 Morphotaxonomy and relafionships

Morphotaxonomic studies on Cladophlebis, Pachypleris, Anomozamiles and Taeniopleris
leaves have been done  Cuticular mounts of some conifers have been prepared.

Sukh-Dev and Neeru Pandya

Project D.3.2. : Mesozoic Horas from the Mahanadi and Pranhita.Godavari
grabens
Objective i Systematic study of foral succession and biostratigraphical implications

Scanning Electron Microscopic photograph of a hexagonal radial wall pit of Aravcarioxylon santalense,



22

Morphotaxonomic investigations of plant fossils: Cladaphlebis, Pachypteris, Plilo-
phyllum, Dictyozamites, Pagiophyllum, Brachyplyllum, Elatocladus, Araucarites, Allocladus and
fossil woods belonging to Araucariaceae, Podocarpaceae, Cupressaceae and Taxaceae
from Gangapur and Kota formations were carried out using scanning and light micro-
!m]'.l?'.

Sukh-Dev and A. Rajnikanth

Two fossil woods belonging to Araucarioxylon and Podocarpoxylon from Kagaznagar
area (Godepalli and Yamnapalli) have been studied.

Shyam C. Srivastava and 5. R. Manik

Morphotaxonomic studies on plant fossils of pteridophytes and gymnosperms from
the Athgarh Formation have been completed. The principal components of the flora
are Fguisetites, Todites, Phlebopteris, Cladaphlebis, Plilophyllum, Brachyphyllum, Araucariles and
Elatocladus,

Sukh-Dev and Neeru Pandya

Project D.3.3. : Mesozoic floras from the Kutch Basin
Objective : Morphotaxonomy and relationships of differant groups
Some plant remains from Bhuj Formation exposed near Trambau have been

studied and fresh water environment of deposition of this bed has been postulated on
the basis of the occurrence of Trambuathallites and Isvetes. Study of Cycadospadix and

Tsoetes janainns n. sp. from Pur
River Section, Kutch,
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Allocladus has also been done. Some fragmentary plant remains have also been found
among whicl Adiantopteris and Slachyolaxus are common in occurrence,
Javasri Banerji

Project D.3.5. : Revision of Lower Cretaceous flora of India

Objective : Tao prepare a monagraph on the Indian Lower Cretaceous plants

Illustrations of pteridophytic remains belonging to Gleichenia, Matonidium, Phlebo-
pieris, Hausmannia and Dictyopliyllum have been prepared.
Sukh-Dev

Project D.4.1. : Flora of the Deccan Intertrappean sediments

Objective 1 Critical repision of the flara in view of phylogeny and evolution of angis-
sperms, phyvtogeography and ecology of Deccan Trap country

Three new fossil woods resembling myrtaceous genera: Eucalyptus, Tristania,
Callistemon-Melalewca and an infructescence resembling Callistemon- Melaleuca have been
described from the Intertrappean beds near Shahpura, Mandla District. All these
genera are native to Australia. Their presence in the Deccan Intertrappean flora throws
new light on the relationship of India and Australia during the Tertiary., Further study
of the assemblage as well as their phytogeographical significance has been taken up.

M. B. Bande, R. C. Mehrotra and U. Prakash

A fossil wood collected from near Chabi in Mandla District has been identified as
Olonephelium belonging to Sapindaceae.
R. C. Mehrotra

Work on a monocotyledonous infructescence Viracarpon hexaspermum Sahni was
completed and the structure and affinities of Viracarpon hexaspermum Sahni have been

analysed a new.
M. B, Bande and N. Awasthi

Project D.4.2. : Tertiary plant megafossils from Kerala Basin

Objective i Morpholaxonomy, palaeoecology, phylogeography and evolution of modern
trapical trees of Western Ghats

Carbonised woods from Varkala and Payangadi have been studied. Most of
them are new for the area and are tentatively assigned to the families Dipterocarpaceae,
Sterculiaceae, Anacardiaceae, Leguminosae and Luphorbiaceae,

N. Awasthi and Rashmi Srivastava
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Reconstruction of complete infructeszence of Viracarpon hexaspermaim
Sahni as proposed by Bande and Awasthi.

Project D.4.3. : Plant megafossils of the Siwalik sediments

Objective : Floral composition of Siwalik Group in Himachal Pradesh, Uttar Pradesh,
Nepal and West Bengal; palacoecology and phytogeography of Himalayan
foot-hills during the Siwalik period

Twentyfive leaf-impressions and eight fossil woods from the Lower Siwalik beds

of Koilabas, Nepal and Kalagarh, Uttar Pradesh have been described.  Studies on some
more leaf impressions from the Lower Siwalik beds of Koilabas have been completed.

Mahesh Prasad
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Project D.4.4. : Studies on Tertiary plants from Jaisalmer and Cambay

basins

Objective : Tobuild up the vegetational history of this region during the Tertiary
period

Fifty fossil woods from the Shumar Formation near Jaisalmer were studied and
identified with the extant genera Dipterocarpus, Afzelia-Intsia, Cynometra, Millettia-Pongamia,
Terminalia and Podocarpus. These genera are typical ol Neogene sediments. The
Shumar Formation, till now considered as sub-recent duc to lack of palacontological
evidence, is now dated as Neogene. A fossil wood resembling Duabanga of Sonneratia-
ceae has been studied from the Tertiary sediments near Surat implying a mangrove

environment.
J. 5. Guleria

Project D.4.5, : Floristics of Neogene sediments in Bihar and Bengal
Objective 1 To work out vegetational history of the Neogene period in Bihar and Bengal

Seventy leal impressions and three new [ossil woods have been studied from
Palamau District, Bihar. Some of the significant taxa are : Mangifera, Butea, Mitragyna,
Flemingia, Lagersiroemia, Sterculia and Ba'leaspermum.

G. P, Srivasiava

Project D.4.6. ¢ Studies on plant fossils from Siwalik sediments around
Jawalamukhi-Ranital, Himachal Pradesh

Objective 1 Morphotaxonomy, palacoecology and phytogeagraphy

Studies on tossil leaves of Diplerocarpus from Balugoloa were completed.

R. N. Lakhanpal and J. S. Guleria

Remains of Bamboo from the Lower Siwalik beds near Ranital, Himachal

Pradesh have been studied.
R. N. Lakhanpal and N. Awasthi

Leal-impresssions from the Lower Siwalik beds near Tanakpur are being studied.
N. Awasthi
Leaf-impressions from the Lower Siwalik sequence of sediments of Oodlabari near
Siliguri were studied and some have been identified with the tropical genera Mallotus,

Calophyllum, Alstonia, Dillenia, Fieus and Shorea.
J- 5. Antal
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Leaf-impressions collected from Mahendra Raj Marg, Surai Khola, Nepal are
under study. Some of the taxa identified are : Diplerocarpus, Bauhinia, Ormosia and
Syzigium.
N. Awasthi and Mahesh Prasad

Project D.5.1. Early Quaternary history of floristic evolution in the

Kashmir Valley

Objective s Tostudy the palacobiogeography of Quaternary period through palynology
and lo interpirel palacoencironment governing the development of vegelation

Acquainted with pollen morphology of representative plants in the Kashmir

vegetation.
R. K. Yadav

Palynological studies of Karewa sediments from Wapjan and Ningle Nullah have
been finalized.

Palynological study of the Karewa sediments (Lower to Upper) from Wapjan
shows that the non-arboreals belonging to Poaceac and Chenopodiaceae predominate
the assemblage. . Artemisia and taxa of Rosaccae are co-dominant. The other non-
arboreal taxa belong to Caryophyllaceae, Asteraceae and Apiaceae. The arboreal
vegetation is representecdd by Pinus wallichiana, Quercus, Rhus, Juniperus and Ulmus, The
Wapijan pattern of vegetation is essentially similar to the alpine scrub vegetation suggest-
ing cold and dry climate,

Palynological study of the Karewa sediments (Lower to Middle) from Ningle
Nullah shows that the arboreal vegetation is predominated by Funiperus, Picea, Abies,
Quercus and Populus,  The non-arboreals are relatively low excepting Cyperaceae which
has high values in upper lignitic samples.  The aquatics such as Nymphaea and Potamogeton
are found in abundance. Ferns also occur in abundance indicating high precipitation.
It is inferred from the pollen spectra that the vegetation might have enjoyed temperate

and humid climate.

H. P. Gupta and Chhaya Sharma

Project 1D.5.2. : History of vegetation and climate in the subtropical,
temperate and alpine belts in Himachal Pradesh and Uttar
Pradesh

Objective i Palaeofloristics and palaeoenvironment of Quaternary period in time and
space through palynological studies

Pollen analysis of a 7 m deep profile from Rewalsar, Mandi District was partly
completed. 'The vegetational history begins with a dominance of arboreal vegetation
over non-arboreal spectra. Pinws roxburghii maintains high values consistently, The
non-arboreal vegetation shows an increasing trend and i dominated by grasses and
sedges. Prominent constituents of the ground llora are Arfemisia, Justicia, members of
Cheno/Ams, Asteraceae and Brassicaccae. Fern spores are also well represented.

Chhaya Sharma and M. 5. Chauhan
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Studies on the relationship between pollen rain and vegetation of a Tarai-Bhabar
in Kumaon Division reveal that pollen spectra are reflected by the vegetation except
for ubiquitous and extra-regional clements, such as pine, fir, spruce, oak and alder
which are drifted from elsewhere. The sal, which is an important constituent of the

forest, is not adequately represented.
H. P. Gupta and R. R. Yadav

The manuscript of “Pollen flora ¢f North-West Himalaya” was revised and
updated. It deals with the pollen morphology of about 1,000 modern plant species
distributed over Kashmir, Himachal Pradesh and Kumaon.

H. P. Gupta and Chhaya Sharma

Diatoms from Kua Tal (Kumaon Himalava) have been studied and 13 diatom
taxa have been described and their absolute and relative frequencics determined. The
study has revealed the preponderance of pennate diatoms,

H. P. Gupta and Asha Khandelwal

Project D.5.3, : History of vegetation and climate in tropical montane
forest in Kerala

Objective s Palynological investigation to build up a complete floral succession in
forest of Annamalai Hills and the Silent Valley

A catalogue comprising the distribution of the floral elements in the Shola Forest

has been prepared.
H. P. Gupta and 5. K. Bera

The study of the vegetational development during 30,000 years B, P. at Colgrain
(Ootacamund), Nilgiri has been finalized. It has brought out that deductions from
study of surface samples do not compare with the picture emerging out of studies on
profiles, The Shola Forest constituents due to inbuilt limitations are represented in
very low frequencies, even in the samples collected from within the Shola Forest,

H. P. Gupta

Project D.5.4. : Depositional pattern of pollen/spores in the Arabian
Sea

Objective : Identification of beach to offshore pollen|spore depositional sequence

Pollen analysis of 10 grab samples from the continental shell of Mangalore to
Calicut reveals that the assemblage is mostly drifted from nearby coastal vegetation.
Common littoral elements recorded are Cocos nucifera, Borassus flabellifer, Pandanus
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and Casuaring equiseiifolia. The pollen of Rhizophoraceae, Avicenmia and Senneralia are

Common rrpr:scntativﬂ of Mmangroves.

R. R. Yadav

Project D.5.5. : Studies in atmospheric airospora in relation to human
and cattle allergy and diseases of crop plants

Objective s (i) To maintain an up-to-dale pollen|spore record atl BSIP and to extend

similar studizs in environ of Lucknow

(ii) To identify bio-poliutants in air in order to work ouft human
and cattle allergy and disease of crop planis

Annual pollen calendar (March, 1985—February, 1986) at BSIP has been
completed recording 24,383 pollen grains and 17,199 fungal spores. Pollen grains ol
Eolygonum, Impatiens and Alternanthera have been recorded for the first time,  Alnus and
Betula are drified from N. W. Himalaya but are present in good frequencies as compared
to the past report. The study has revealed the erratic behaviour of flowering periods
of several plant taxa recorded therein.

Asha Khandelwal
Project D.5.6. : Studies in palaecethnobotany in India: History of

economic crops and other plants from pre-and proto-his-
toric sites

Objective : To trace palacobotanical history of crops and other plants

A—Grape seed; B and C, Transverse and tangential longitudinal section of Grape
(Vitis winifera) wood raspectively,
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The carbonized seeds and fruits from pre-Harappan Rohira (C.2,300-200 B.C.)
have been identified as of Hordeum vulgare L., Triticum sphaerococeum, T. dicoccum, Sorghum
bicolor, Lens culinaris, Dolichos biflorus and Vitis vinifera.

Anatomical studies of some charcoal samples revealed the presence of Capparis
aphylla, Tamarix aphylla, Acacia sp., Jizyphus sp. and Vitis vingfera. The assemblage
of grains from Harappan phase of Mahorana (C. 2,100-1,900 B.C.) consists of Hordeum
vulgare, H. vulgare var. nudwm, Triticum sphaerococcum, T. compacium and Lens culinaris,
Three seeds of grape (Vilis vinifera) have further brought 1o light their consumption in
the subsistence economy of Harappans in Punjab.

The composite evidence of grape seed and charcoal remains is suggestive that
Harappans of Punjab practiced viticulture. This is the solitary evidence of grape
cultivation in Harappan civilization.

K. 5. Saraswat

Investigation of wood remains from different cultural horizons from Ahichchhatra,
District Bareilly, U.P. (C. 1,100-800 B.C.) was completed. It brings out that locally
available timbers of Albizia sp., Terminalia sp., Dalbergia sp. and Shorea robusta were

exploited by the ancient settlers at this site,
Chanchala

Project D.6.1. : Palyno