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Prof. V.s. Ramamurthy, Secretary, Dept. of Science &
Technology, having a glance at BSIP publications.

JUBIL ]:' LcrUFE
September 10, 2001 was celebrated as

Foundation Day of the Institute and 'Fifth Jubilee
Commemoration Lecture' was organised. This
lecture was delivered by Shri Y.B.Sinha, Director
(Exploration) Oil and Natural Gas Corporation
Ltd., India, on the topic "Biostratigraphy and its
bearing on hydrocarbon potential of Indian sedimentary
basins". Professor Ashok Sahni, FNA, Chairman,
Governing Body of the Institute presided over the
function. Many guests and scientists attended the
function.
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Entire scientific working of the Institute is
organized under project-based programmes
and mega- and mio-floral studies have been
integrated into one project with focused
objectives. Duplication of work and
inbreeding have been avoided by
implementing basin-wise projects.

A computerised comprehensive database for
palaeobotanical and geological information
is being developed.
Research related with Palaeoenvironment

and Palaeoclimate is encouraged. A project
is being formulated with emphasis to set-up
a Center for Global Climatic Change.

New instrumentation facilities are envisaged
viz., pyrolysis GCMS, Liquid Scintillation,
Stable Isotope Mass Spectrometer are being
arranged step by step.
Scientists at middle level have been

appointed in the disciplines of
Sedimentology and Geochemistry. Efforts
are on to recruit young scientists in other
disciplines.

Two memorial lectures were delivered on the
occasion of the Founder's Day celebrated on
November 14,2001.

c

Dr. (Mrs.) Manju Sharma, Secretary to the
Government of India, Department of
Biotechnology, New Delhi delivered this lecture
on the topic "New Biology towards socio-economic
progress".

1 lbert Charles Seward Memorial
,ectu-e

Shri Ravi Shanker, Director General, Geological
Survey of India, Kolkata delivered this lecture on
"Palaeogeographic evolution of India".

Hon'ble Union Minister Science & Technology, Dr. Murli
Manohar Joshi, inaugurating ILTP Workshop 2002, Goa

participated by BSIP

Visit us at: http://www.bsip-india.org



On the Founder's Day itself, a
number of medals, certificates and

prizes were distributed among the
staff members. Besides, the
Institute publications-Annual
Report, NewsLetter and
Monograph were released. In the
morning Institute's staff and other
guests offered pushpanjali on the
samadhi of Prof. Birbal Sahni. The

Founder's Day function was
graced by eminent scientists and

distinguished citizens of Lucknow. Dr. H.K. Gupta, Secretary,
Department of Ocean Development, Government of India and
Member, Governing Body of the Institute presided over the
function.

Distinguished speakers on
the Founder's Day lighting
the lamp

ORfHCO I G

• Bilingual Annual Report
2000-2001

• BSIP Newsletter 2001

• "Precambrian Stromatolites

of India and Russia" - A
catalogue

• The Palaeobotanist 500),
Special Volume­
Proceedings of
International Symposium on

Multifaceted Aspects of Tree

Ring Analysis, Lucknow
15-19 November 1999

• BSIP Information
Brochure

• The Palaeobotanist
50(2&3)

• Monograph - An
Introduction to

Gymnosperms, Cycas and
Cycadales by Late Prof.
Divya Darshan Pant

• Monograph - Progress of
Coal Petrology in India
by Dr. HS. Pareek

• Inventory of Type and
Figured Specimens - Part
III - BSIP Museum

A
Dr. Manju Sharma, Secretary,
Department of Biotechnology,

New Delhi, releasing the bilingual
Annual Report 2001

Shri Y.B. Sinha, Director
(Exploration) Oil and Natural Gas

Corporation Ltd., delivering the
Fifth Jubilee Lecture and was
greeted by the Chairman GB,

Prof. Ashok Sahni
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Greed comes to conflict with truth and passion to rule lzarnesses science to ignoble ends
-Birbal Sahni
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MEDALS AWARDED ON FOUNDER'S DAY

B.K. Misra

Iyengar-Sahni Medal-200t for the best research paper
published in the Palaeobotanist, 1999-2000was awarded to Dr.
B.K.Misra, Scientist '0'. The research paper entitled "Petrography,
Genesis and Deposition of Tertiary Coal from North-east India"
was published in the thematic volume of the Journal, Vol. 49(2).

Samir Sarkar
Dr. Samir Sarkar, Scientist '0', was awarded Dr. P.N. Srivastava

Medal- 200t for the best piece of research work done by him during
the last two years. He was given a Medal and citation on the occasion
of Founder's Day. He has contributed to the palynology of Shimla
Hills, Himachal Pradesh; Morni Hills, Haryana; Kalekot area, Jammu
& Kashmir and Tal Valley, Uttaranchal.

Anjum Farooqui
Chunnilal Katiyal Award-200t was awarded to Dr. (Mrs.)

Anjum Farooqui, Scientist 'A'. She has brought out significance of
palyno-chronostratigraphy to trace the Palaeoshoreline, about 18
km inland during Early and Middle Holocene in Sulurpet, the playa
of Pulicat lagoon, Andhra Pradesh, 10 km from SHAR (Sriharikota
Island).

Shinjini Sarana
Dr. Pratul Chandra Bhandari Medal-2000 was awarded to

Dr. (Mrs.) Shinjini Sarana, Birbal Sahni Research Scholar for the
best piece of research work during 1997-1999.She worked on the
effect of intrusives on organic microconstituents from the Dhamni
Block, Tatapani-Ramkola Basin, Madhya Pradesh.

RECOGNITION

Anshu K. Sinha

Millennium Medal of the Cell Biological and Evolutionary
Micropaleontological Laboratory, Szeged University, Szeged, Hungary for the
year 2002 was awarded to Prof. Anshu K. Sinha, Director, BSIPin recognition
of his contribution to Himalayan Geology. Professor M. Kedves awarded the
Medal during his visit to the Institute under INSA-Hungarian Academy
Scientific Exchange Programme.

S 1
Dr. S.K.M.Tripathi, Scientist '0' was awarded the Millennium

Medal of the Cell Biological and Evolutionary
Micropaleontological Laboratory, Szeged University, Szeged,
Hungary for the year 2001 during his visit to laboratory under
INSA-Hungarian Academy Scientific Exchange Programme.

Visit us at: http://www.bsip-india.org
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NATIONAL SCIENCE DAY

On 28th February, National Science
Day was celebrated enthusiastically on
the theme "Wealth from waste". A Poster
Competition was held at the Institute for
the students, in which many students
from various schools/colleges showed
active interest. About 350 students from

25 schools participated in the event. An
Open House was observed and a film
slide show was also organised. Besides,
the Day was celebrated jointly with
Regional ScienceCentre, Lucknow, where ~
a number of contests were organised for
the students. General public also took keen interest in the activities. Localmedia, both print and electronic,
covered the activities.
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EXHIBITIONS

NATIONA TECJ-l OLOGY DAY

The Institute celebrated National

Technology Day on 11th May 2001. It
was observed as an open house. Many
students from different schools /
colleges visited the Institute Museum
and Laboratories and intereacted with
scientists. The visitors evinced keen

curiosity and interest in research
activities pursued in the Institute.

An exhibition about the Institute's
activities was erected at Lucknow

University during the 89th Session of
Indian Science Congress. The exhibition
was set up at two places, one was at the
exhibition pandal and the other was erected
at Geology Department, where session on
the Earth System Sciences was held.
Delegates and general public took keen
interest in our exhibition. The Institute also

participated in Swadeshi Mela organised
by centre for Bhartiya Marketing
Development, Varanasi between 18-23
April, 2002. The exhibits of the BSIP were
appreciated and visitors took keen interest
in our activities.

H.E. Acharya Vishnukant Shastri visiting the Institute's exhibition stall
during the 89'h Session of Indian Science Congress
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GOAL OF BIRBAL SAHNI

"... to lift a corner of the veil separating us from the world as it was and view through dimly
illuminated vistas the forests and undergrowth of an ancient continent that is now represented by

afew widely scattered dismembered pieces"
- A.C. Seward
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Unique organic remains
Scale bar = 10 microns

I

positions, consist similar taxa and
corresponding climate
indicating continuation of same
bed at two places. The
chronological comparison and
extension of faunal and floral
zones have established that the

investigated profiles represent
different limbs of the fold.

Asha Gupta

at the region. The data generated
from different investigations
have uniformly indicated that
the order of superposition and
orientation of biozones of these

profiles are reverse to each other.
Besides, their contemporary
Molluscan and Pollen zones,
though situated at different

Gochteosphaera subathuensis

I I
20 flm

New Dinoflagellate Cyst Unique Organic remains
Occurrence of a new dino-flagellate cyst These have been observed in the palynological

genus Gochteosphaera subathuensis gen et sp. novo preparation of the
from gray shales of the Subathu Formation of subsurface coal

Him a c h a 1 bearing strata in the
Pradesh and Patrapara Block,
Haryana is Talcher Coalfield,'
established. The Orissa. The

genus IS palynoflora having
characterized by these organic
cavate cyst with remains have been
a prominent palynologic ally
horn like dated as Late

projection of the Permian. These
endocyst on bodies are dark
antapical side. brown and no
Ass 0 cia t e d internal structure

palynofossils could be seen. The
indicate that it ext ern a I
was probably morphological
associated with a features of the

brackish water environment. This new taxon specimens show
could be a potentially biostratigraphic marker similarity with the
for the Eocene strata in the Lesser Himalayas. coelenterates.

Samir Sarkar & V. Prasad Archana Tripathi

Biocontents - Useful to trace Tec onic Isturbance

Palaeontological and
Palynological investigations
supported with Radiocarbon
dating of the lacustrine
sediments of two profiles (one
each from bore core and exposed
section) from Saria Tal, Kumaun
Himalaya have unravelled
presence of a concealed folding

PROFILE SHOWING REVERSE SEQUENCE
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Diagramatic extension of Molluscan zones of the investigated profiles from Saria Tal, Kumaun
Himalaya indicating presence of fold at the region.

Visit us at: http://www.bsip-india.org
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T.egu i 0 1 f -uit
A cast of Leguminous fruit from the

Middle Bhuban Formation of Aizawl,
Mizoram has been reported. The present
fossil material was recovered from
Edinthar 1.5 km northwest of Aizawl
town near Chandmari (23°44'15" N;
92°43'25"E)on Sairang-Kolasib Road. The
area is covered with the Middle Bhuban
Formation that is considered as Lower

Miocene in age. Fruit compressed,
legume, about 32 cm in length, 2.9-3.3cm
in width and 1-1.7 cm in thickness,
cylindrical in shape, indehiscent; apex and
base rounded; margins straight, more or
less parallel; texture seemingly leathery;
seed chambers ill preserved, 5-15 mm
apart; seeds not seen. The present
specimen iscloselycomparable with Cassia
Linn., (c. fistula Linn.) of Fabaceae and
named Leguminocarpon cassioides sp. novo
This finding establishes its
presence in Mizoram and was widespread
in the Northeast India during the

Leguminocarpon Neogene.
cassioides sp. novo R.c. Mehrotra & B.D. Mandaokar

r S5

Fossil desmids are rarely known
from Palaeogene. The present finding
is from late 't1
Thanetian

coal-bearing
Lakadong
Sandstone,
Jathar'Lg,
Mawsynram,
Khasi Hills,
Meghalaya
possibly their
oldest record
from Late
Thanetian. Its

predominance
below the coal
ban d s

suggests I a
mild acidic,
fresh wa ter

peat bog
environment in a coastal lowland area.

v. Prasad, R. Garg & Khawaja
Ateequzzaman

CONFERENCE REPORTS
BSIP
Newsletter

2002
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Contact Course on Advanced

Training in Palaeobotany

Oc 0 ')e 3 1, .•.0 1
This Course was organized

for the first time by the Birbal
Sahni Institute of Palaeobotany,
Lucknow during October 3-19,
2001 under the Chairmanship of
Prof. A.K. Sinha. The Oil and

Natural Gas Corporation
Limited and Commissioner of

Jabalpur Division, Madhya
Pradesh Government were co­
sponsorers of the Course. The
Course was conducted to
disseminate the latest

knowledge of palaeobotany to
researchers, teachers and
professional scientists. Twenty
five scholars from different
universities, viz., Kumaun,
Garhwal, Allahabad, Lucknow,
Vadodara, Ranchi, palynologists
from ONGC and research
fellows of BSIPwere selected for

the course. While delivering the
inaugural address, Dr. S.c. Rai,

Hon'ble, Mayor of Lucknow
City on 3rd October 2001 offered
to provide a space for the
development of fossil park in
Lucknow. Prof. A.K. Sinha,
Director, Birbal Sahni Institute
of Palaeobotany emphasised the
significance of Contact Course
and presented a brief outline of
the Course. The Course was

arranged at three levels. First
part dealt with the Teaching and
Practical Demonstration at the
Institute from October 3-10,
2001. During this session
eminent scientists of the country
were invited to deliver lectures

on different topics of
fundamental and applied aspects
of palaeobotany. Scientists of the
Institute had also presented
recent research trends in their

respective fields. During the
practical demonstration
participants were imparted
training to study the
morphological, cuticular and

Visit us at: http://www.bsip-india.org

anatomical details of plant
megafossils. The chemical
processing techniques for the
recovery of different types of
microfossils, e.g., spores, pollen,
seeds, sporangia, megaspores,
phytoplankton, nannofossils,
acritarchs, diatoms, and fungi
were demonstrated to the

participants. Knowledge of
Scanning Electron microscopic
technique, tree ring analysis, coal
petrography, geochronological
dating and archaeobotanical
methods were also imparted.
The participants also got an
opportunity to examine the type
and figured specimens preserved
in the Museum. They utilized the
services of library through
consulting relevant literature
and they accessed important
journals using internet facility
provided in the library. The
reprint set of Prof. Birbal Sahni,
catalogue, monograph and other
publications of the Institute were



A view of practical demonstration attended by the course participants

distributed to participants on
complimentary basis.

The Field Workshop
organized at Jabalpur on 12th
October 2001 was the second

part of course, where Institute
scientists, senior members of
forest department of Madhya
Pradesh and geologists of GSI
delivered lectures on fossil flora
of Madhya Pradesh in relation to
present day biodiversity. The
workshop provided an ideal
platform to localpublic to interact
with specialist palaeobotanists.
Large number of academicians
from colleges, universities, and
officials of forest department,
district administration and

common people of city, town and
villages attended the workshop.
The nature, preservation and
identification of fossil plants, the
knowledge to develop and
maintain the National Fossil Park
at Ghughua situated at a distance
of 13.5 km south-west of

Shahpura on Shahpura-Niwas
Road in Dindori District were
also discussed during the field
workshop.

The final phase of course was
related with the Field Training
Programme in and around

Jabalpur District from 13-19
October 2001. Field knowledge
i.e., identification of fossiliferous
horizon, collection of plant
megafossils and palynological
samples, examination of
stratigraphic and lithologic
characters of rock sequences were
amply demonstrated to
participants in different localities,
viz., National Fossil Park,
Ghughua; Lower Gondwana
localityofBarsinghpurpali; Upper
Gondwana-Lower Cretaceous
area of Bachai-Sehora; Deccan
Intertrappean sedimentary
sequences associated with the
Deccan volcanics of Upper
Cretaceous-Palaeocene age of
Lameta, Padwar-Ranipur
sections, BaraSimla and Pat-Baba
Ridge. During the field work
fossil specimens showing small
size egg clusters of dinosaur were
discovered from Lameta Ghat
Section. The valedictory function
of the Course held on 19th October
2001at Jabalpur was presided by
Prof A.K. Sinha and Chief Guest
Mr. R.S. Siddique, Chairman,
Jabalpur Development Authority
distributed the certificates to the

participants.
AK. Srivastava

Integrated Long Term
Programme of Cooperation in
Science & Technology
between India and Russia

(ILTP Workshop on Antarctic
Science)

Ap II 9 - 12, 2002
A joint workshop was

organized by the National Centre
for Antarctic and Ocean Research,
Goa during April, 9 -12, 2002
under the aegis of Integrated
Long Term Programme (ILTP) of
Co-operation in Science &
Technology between the republic
of India and Russia. The

Department of Science &
Technology, Govt. of India, New
Delhi had sponsored this
workshop. Prof. Murli Manohar
Joshi, Hon'ble Minister for
Science & Technology, HRD and
Ocean Development launched the
workshop at the International
Centre, Bambolim, Goa. His
Excellency Md. Fazal, Governor
of Goa was the Chief Guest. Dr.

P.c. Pandey, Director, NCAOR;
Dr. Harsh. K. Gupta, Secretary,
DaD; Prof. V.s. Ramamurthy,
Secretary, DST; Dr. Y.P. Kumar,
Head, International Co­
operation, DST and Dr. Sergey
Priamikov, Head of the
International Cooperation of the
Arctic and Antarctic Institute of
Russia had delivered lectures

about the role of respective
departments and mile stones
achieved so far in the areas of

Oceanography and Antarctic
sciences.

The three day workshop
was attended by 31 leading
Scientists including 9 from Arctic
and Antarctic Research Institute,
St.Petersburg, Russia and 22from
India. The presentations by
participating scientists were
followed up by exchange of ideas,
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"Main problem of organic revolutions stands where it was, but broad fact remains that some of the periods of
the most active creation of new forms of life have coincided with the physical revolutions of the

geological past"
- Birbal Sahni
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detailed deliberations on the

poten tial areas of Antarctic
science and international trends

of polar research. Keeping in
view the scientific capabilities of
two nations and the logistic
infrastructure available in the
Indian station 'Maitri' and
Russian station 'Novo' in East
Antarctica, seven broad themes
in topical areas were identified
for bilateral co-operation. This
incorporates Biological Sciences,
Microbiology & Biotechnology,
Upper Atmospheric and
Geospace studies, Meteorology,
Sea -ice interaction, Human
adaptation and Geological
sciences. Thirteen concrete
projects from these thematic
areas were formulated to be

implemented between the
various scientific laboratories in

India and Russia jointly. The
major Institutions are National
Centre for Antarctic and Ocean
Research, Goa; Birbal Sahni
Institute of Palaeobotany,
Lucknow; Geological Survey of
India, Faridabad; National
Botanical Research Institute,
Lucknow; ~ndian Meteoro­
logical Department, New Delhi;
Burkatullah University, Bhopal;
Goa University, Goa; K.
Banerjee Centre for
Atmospheric and Ocean Studies,
Allahabad; National Geo­
Physical Research Institute,
Hyderabad; National Institute
of Oceanography, Goa and
Defence Institute of Physiology
and Allied Sciences, New Delhi.

The project proposal
entitled 'Palynostratigraphical
and Chronological studies on
lake sediments, Schirmacher
Oasis, East Antarctica' (BSIP
Component) is prepared and
submitted to DST (as
recommended by the ILTP
Committee during workshop)
for implementation and
funding.

In house workshop on
Electron Microscopy

June 27-28, 2002
The basic aim of this

workshop was to acquaint
ourselves, geoscientist and
biologist, with the immense
analytical power that can be
availed through the use of the
Scanning and Transmission
Electron Microscopes.

Mainly four lectures and
three practical demonstrations
were organized during the
workshop. Prof. Ashok Sahni,
Chairman of Governing Body
delivered two lectures.

EM of Biomineralized tissue

and EDX analysis
Preservation and Presentation

of the EM data

The main focus of Prof.
Sahni's lecture was on
Introduction to Electron
Microscopy and image analysis
using SEI and BEl detectors. The
SEM observations are made
using instrument in the
secondary electron mode. The
generation and detection of
secondary electron is partly
dependent on surface
topography and it is largely
through this virtue the user is
able to obtain excellent contrast
images of highly sculptured
specimen. The back scattered
electrons play small part in most

biological applications as they are
mainly generated from the
elements of high atomic number.
He also explained sample
preparation techniques for
oriented and unoriented samples
e.g., leaf, wood (carbonized and
petrified), seeds, fruits, cuticle,
flower, etc.

Dr. V.K. Bajpai, Scientist
Incharge, Central Drug Research
Institute, Lucknow had
delivered a lecture on Basic

Principle and Application of EM in

Biological Sciences. The main
focus was on the working of
Transmission Electron
Microscope for obtaining high
resolution bright and dark field
images. He also highlighted
various approaches for the
sample preparation including the
significance of low temperature
techniques for investigating
chemical entity of biomolecules,
which constitutes the subcellular
organelles of a cell. He had
illustrated many examples that
how different approaches led
him to understand role of
"Tubale mucus" in relation to

bidirectional gamete transport in
fallopian tube and disease
process caused by parasites at
molecular level. Mr. Anand V.
Rao, Director ICON Analytical
Instruments, Pvt. Ltd. Mumbai
has delivered his talk on
Evolutionary techniques in SEM:
The Quanta Series from FE!. He

8

S.K.Bera A view of practical demonstration attended by the EM Workshop participants
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had described one of the latest

developments in Electron
microscopy : Environmental
Scanning Electron Microscope
(ESEM). The ESEM allows
imaging and analysis of
specimens which may be even
non-conducting, out gassing,
dirty, oily or wet samples can be
examined non destructively, no
coating, no cutting, no drying, no
cleaning, no manipulation e.g.,
epicuticular wax layer, soft tissue
like trichomes of leaf, textile
fibres, water droplets attached
to a hydrophilic fibre, live insect
image, etc.

Practical demonstration was
also held on 27th and 2Bth June
2002. The demonstration was
done by Prof. Ashok Sahni, Dr.
(Mrs.) Neera Sahni, Dr. K.
Ambwani, Dr. Usha Bajpai and
Mr. V.K.Singh. Prof. A. Sahni has
demonstrated about the
stereoscopic images, Dr. (Mrs.)
Neera Sahni and Mr. V.K. Singh
demonstrated about the basic

working principles and about the
working of EDX System. Dr. K.
Ambwani and Dr. Usha Bajpai
demonstrated the different
techniques involved in sample
preparation for Scanning
Electron Microscope.

K. Ambwani &

Usha Bajpai

NEW RESEARCH

PROJECT

A New project entitled
Long-term Climate change in
western Himalaya using high
resolution tree-ring data has
been launched in the Institute

.with Dr. RR Yadav as the

Project Investigator. The
project has been sponsored
by the Department of Science
& Technology, New Delhi.

ANNOUNCEMENT

National ConfereI.!ce on Biodiversity
Past and Present

28 - 29 l\Jo re b , 2002

The Palaeobotanical Society, Lucknow is organizing a
"National Conference on Biodiversity - Past and Present"
during 28 - 29 November, 2002 at the Birbal Sahni Institute
of Palaeobotany, 53 University Road, Lucknow 226007,India.
Contributions on any aspect of Biodiversity are welcome for
presentation at the Conference. The scientific deliberations
will include both oral and postal presentations related to
the study of flora and fauna of past and present and their
interaction with environment. For further enquiry and
invitation, please contact; Dr. RK. Saxena, Secretary, The
Palaeobotanical Society, Birbal Sahni Institute of
Palaeobotany, 53 University Road, Lucknow 226 007, India.
Telephone: 0522-324291(0); 0522-780336(R); E-mail:
biodiversityconference@yahoo.com; Fax: 091-0522-381948.

International Conference on Changing Scenario in
Palaeobotany and Allied Subjects

15th & 16th November 2003

An International Conference on the theme - "Changing
Scenario in Palaeobotany and Allied Subjects" will be
organized at Birbal Sahni Institute of Palaeobotany,
Lucknow, India from 15 - 16 November, 2003.

Post Conference Field trip to fossiliferous localities of
Madhya Pradesh will also be arranged from 17-20
November, 2003.

The Conference will cover the new trends in academic

and applied aspects of Palaeobotany including Precambrian
BioticEvents; Gondwana floristics, stratigraphy, correlation
of coal seams, Coal petrography in relation to CBM;
Mesozoic and Tertiary flora, Palynostratigraphy,
Micropalaeontology, Hydrocarbon potentiality; Origin and
evolution of angiosperms; Palaeoclimatic and
palaeogeographic reconstructions; Quaternary vegetation,
proxyclimatic signals, global climatic change and
anthropogenic impact; Palaeobotanical evidence for
accretionary evolution and tectonic history of Himalaya and
Geochronometry & Isotopic dating.

For further information please contact Director, BirbalSahni
Institute of Palaeobotany, 53 University Road, Lucknow
226 007, INDIA. Tel.: +91 522 381948/ 323206,Fax: +91 522
381948, Email: director@bsip.res.in, rpcc@bsip.res.in

Visit us at: http://www.bsip-india.org
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Electronic Data Processing
Proxy, mail, DNS and

backup servers have been
successfully upgraded with new
hardware. The Institute has

procured six new Pentium-IV
systems with all peripherals like
UPS, printer and Cd-writer. At
present 35 Pentium computers
are connected through LAN
which provides 24 hrs internet
facility to the scientists through
the 64 Kbps leased line internet
connection. E-mail accounts for
more scientists have been

opened through Institute mail
server using Institute domain
name (bsip.res.in).

Norton anti-virus software
for Windows NT server version
as well as for 95/98 standalone

machines have been purchased
and installed on all the Pentium

machines which protects the
valuable data from viruses. The
RockWorks99 software is also

provided to facilitate the graphic

FACILITIES ENHANCED

presentations of the scientific
data.

With the help of the new
coloured scanner (HP Scanjet
6300C), scanning and
modification of figures, maps,
charts, etc. has been done for the
scientific publications and
presentations with better quality
production. Slides for the
presentation of lectures in
several Seminars, Conferences
and Workshops are also
prepared and multimedia
presentations are also
performed successfully. The
laser printer (HP LaserJet 22000)
is introduced to enhance the

unit's working. During this year
unit has developed following
software for the Institute:

Herbarium Repository System
This software is developed in
dBase-III. The fields selected as

species, genus, family, locality
and collector. The information

can be searched and retrieved in

any combination of various
fields.

Litholog- This software is
developed in Visual Basic to
prepare litho-column.

Triangle Diagram- This
Software is developed in Visual
Basic to prepare triangular
plotting.

Pollen Analysis Diagram- This
Software is developed in Visual
Basic to prepare Pollen Analysis
Diagram.

Library
The library has recently

purchased a fully integrated
multi-user LIBSYS 4 software

package with addition of Web
OP AC. The computers are
connected through LAN having
24 hours Internet connectivity.
Library is going to convert its
older databases to the latest

user-friendly format.

Van Wagoner,JC

Visit us at: http://www.bsip-india.org
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NEW ADDITIONS TO THE LIBRARY 2001-2002
Author Title

Mathur, SM Guide to Field Geology
Mathur, SM Guide to Field Geology
Jolvet, L et al. Geodynamics
Green, OR Manual of Practical Laboratory and Field Technique in Palaeobiology
Pearsall, BM Palaeoethnobotany: Handbook of procedures
Parrish, JT Interpreting Pre-Quaternary Climate on the Geologic Record
Martin, RE Taphonomy: a process approach
Knox, R W O'B et al. Correletation of Early Palaeogene in North - West Europe
Kroon, 0 et al. Western North Atlantic Palaeogene and Cretaceous

Palaeoceanography
Siliciclastic sequence stratigraphy in well logs cores and outcrops:
concepts for high resolution
Ethnobiology
Plant Galls of India
Green Plants; their origin and diversity
Glaciers and climate change
Research highlights in Earth System Science
Microbial sediments
Indian Ocean Vol. 1
Indian Ocean Vol. 2

Green Politics (Global Environmental negotiations)
Poles apart (Global Environmental negotiations)
Principles and applications of Photogeology
Geosphere - Biosphere Interactions
Mantle Plumes and their record in Earth History
Earth's climate: past and future
Vegetation and the terrestrial carbon cycle; Modelling the first 400
million years.



LECTURES

By Visiting Scientists in the Institute

Dr. T.R. Venkatesan, Eminent Scientist, Chennai
K-Ar dating technique and its extension to Ar-Ar dating

(August 3, 2001)

Professor David L. Dilcher, Florida Museum ~
of Natural History, University of Florida, USA

New information about the early angiosperms and its

bearing on their evolution (February 7, 2002)

Dr. Vladimir N. Sergeev, Senior Scientist, Geological
Institute of Russian Academy of Sciences, Moscow

Proterozoic cyanobacteria and protista: Evolution and

distribution (April 5, 2002)

Mr. Jose Carlos Calazans, Historian, Advanced
School of Studies, Sorbonne, Paris

Changing impact of Climate on European Trade during

16th_17th Centuries (April 12, 2002)

<;;;( Dr. Avinash Chandra, Director General,
Hydrocarbon Board of India, New Delhi

Oil and Gas exploration in the sedimentary basins of

India (April 24, 2002)

By Institute's scientists outside
Shaila Chandra

Permian Plant sequence in

India, at teachers training course,
Botany Department, Lucknow
University, Lucknow.

J.S. Culeria
Deccan Intertrappean flora and

its significance at Field Workshop
on Gondwana Palaeobotany,
Jabalpur (October 12, 2001).

A brief account of Tertiary flora

of India at BSIP in a Contact
Course on Advanced Training in
Palaeobotany on 6th October,
2001.

C.M. Nautiyal
Evolution of Solar System and

Comets, Meteors, Asteroids at
Summer School at Jawahar
Planetarium, Anand Bhawan,
Allahabad. (May 17-18,2001).

Climate change during the last
one lac years or so and predictions

for the future at Rotary Club,
Meerut (Mar 14, 2002).

K.S. Saraswat
Harappan Economy addressed

to the students of Post-Graduate

Diploma in Archaeology,
Institute of Archaeology, New
Delhi, at the Circle Office of
Archaeological Survey of India,
Lucknow (July 9, 2001).

S. Sarkar
Tertiary vegetation and

palaeoclimate of north-western

Himalayan region, India:

Palynofossils evidence (Keynote
lecture) at 18th Indian
Colloquium on micro-
paleontology and Stratigraphy,
Nagpur (January 2002).

Chhaya Sharma
Palaeoclimatic inferences from

Quaternary lacustrine sediments

from Kumaun Himalaya- A Review
(invited talk) at Kumaun
University, Nainital (March 11,
2002).

A.K. Srivastava

Fossil Bryophytes from India
(invited lecture) at World

Conference of Bryophytes held
at NBRI, Lucknow (January 25,
2002).

C.P. Srivastava
Angiosperm Taxonomy a series

of 12 lectures to the M.5c. Plant
Sciences students of Department
of Botany, Lucknow University.

BSIP and its activities at
Kendriya Vidyalaya, Lucknow
Cantt.

Importance of Science Day at
Regional Science Centre,
Lucknow.

Basics of Palaeobotany at
Botany Department, Lucknow
University to the Teachers of
Refresher Course.

New Frontiers in Palaeobotany

at Lucknow Christian College.

Rajni Tewari
Fossil cuticles - Interface

between the plant and the

environment at Physical Research
Laboratory, Ahmedabad
(January 29, 2002).

B I
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Usha Bajpai & Neeru Prakash
24th Annual Conference of

Electron Microscope Society of
India on electron Microscopy
and allied fields, Chandigarh
(July 6, 2001).

R.C. Mehrotra

International meeting on
Climate and biota of the early
Palaeogene, USA (May 3, 2002)

Chhaya Sharma
Holocene climate recons­

truction from lakes of central
Ganga Plain (May 10,2002).

Jyotsana Rai
Discovery of the Bathonian-

Callovian Nannoflora from the

eastern Karakoram Block (May
17,2002).

S.K.M. Tripathi
Status report of collaborative

research between Szeged
University, Hungary and BSIP
(May 24, 2002).

Asha Khandelwal
5th International Conference

on Biodeterioration of Cultural

Property, Australia (May 31,
2002).

C.M.Nautiyal
Palaeoclimate: Applications

of Isotopic Mass Spectrometry
based approach (June 29, 2002).

A.K. Srivastava

Appropriate Sampling Design

for correlating floristics with
Stratrigraphy (February 8, 2002)

Ram Awatar

Palynological study in defining
the stratigraphical problems of

Parsora Bed (February 15, 2002).

A Rajanikanth

Can regional variability of

Environment be attempted in
compatibility with fossil flora?

(February 20, 2002).

DEPUTATIONITRAINING/STUDylVISIT ABROAD I IN COUNTRY
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Ani! Agarwal & Rajni Tewari
Visited PRL, Ahmedabad on

the invitation of Professor D. Lal
and delivered a lecture

highlighting the finding of
dispersed leaf cuticles from
Sindhudurg Formation (Miocene
Age) Ratnagiri District
(Maharashtra), which have
unique kind of stomatal
structure, not reported so far
from any living or fossil plants.
Surface of guard cells show
distinctly marked globular
structures arranged in a row.

S.K. Bera

Attended a special debriefing
session graced by Hon'bl HRD
Union Minister Prof. Murli
Manohar Joshi to honour the
participants of 19th and 20th

Indian Antarctic Expeditions at
INSA, New Delhi on June 18,
2001.

A. Bhattaeharyya
Attended and presented

project entitled "Reconstruction of

palaeoclimate using pollen and tree

ring data in Dokriani Bamak glacier

area, Garhwal Himalayas" for the
approval for funding from DST
before PAC-ES Committee held
at WIHG, Dehradun from
August 20-21,2001.
Ani! Chandra

Visited BGR, Hannover,
Germany for three months
under Indian National Science

Academy-DFG Exchange
Program during 2001.

T.K. MandaI

. Visited the Geochronology
unit of the Geological Survey of
India, Kolkata in connection to
the establishment of a

Radiocarbon laboratory. He
provided technical support to
fabricate a high vacuum glass
system for sample combustion,
hydrolysis, acetylenepreparation,
benzene extraction and
discussed various methods of
sample processing for C-14
dating.

Binita Phartiyal
Visited Institute of Geolog.y

and Palaeontology, University of
Tuebingen, Germany from
November 18 to December 10,
2001to study the continuation of
the work entitled 'Use of mineral

magnetic parameters to decipher
environmental and climatic

changes in the Qua ternary
palaeolakes of Lesser Himalaya'
under the UGC/DAAD
exchange programme (during
October 1999- September 2000).

Jyotsana Rai
Participated in DST

sponsored Contact Programme
cum Field Workshop on
"Structure, TectonIcs and
Mesozoic Stratigraphy of
Kachchh" held at Bhuj from
January 14-20, 2002. The
Programme is organised by
Department of Geology,
Maharaja Sayajirao University,
Baroda.
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A.K. Sinha
Visited Hanoi to attend

International Lithosphere
Program Meeting during August
19-31, 2001 as Chairman,
Committee of National

Representatives. Participated in
the Joint Scientific Assembly of
In terna tional Association of

Geomagnetism and Aeronomy
(IAGA) hosted by Hanoi
Institute of Geophysics, National
Center for Natural S&T of

Vietnam and presented ILP
National Annual Report-2000
(Report 25).

G.P. Srivastava

Deputed to attend the
Annual Conference of Museum
Association of India held at

Nasik (Maharashtra) during
April 2001.

S.K.M. Tripathi

Visited Cell Biological and
Evolutionary Micropale­
ontological Laboratory, Szeged
University, Szeged, Hungary
under Exchange of Scientists
Programme between Indian
National Science Academy and
Hungarian Academy of Sciences

for a period of two and half
months. During this visit work
on partially degraded pollen and
leaf cuticle of Cycas rumphii was
conducted.

R.R. Yadav

. Attended Project Advisory
and Monitoring Committee on
MONTCLIM and ICRP held at

Indian Institute of Tropical
Meteorology, Pune during
November 21-22,2001 to present
the project proposal "Climate
variability in the Western
Himalaya".

PARTICIPATION IN SCIENTIFIC MEETS

A.K. Sinha

16th Himalaya-Karakoram­
Tibet Workshop held at Graz
Schloss, Austria from April 3-5,
2001.

R.C. Mehrotra
International Conference on

the Climate and Biota of the

Early Paleogene held at Powell,
Wyoming, USA from July 3-8,
2001.

Anjum Farooqui
6th International Conference

on Biogeochemistry of Trace
Elements held at University of
Guelph, Ontario, Canada from
July 29-August 2, 2001.

A.K. Ghosh

7th International Phyco­
logical Congress held at
Aristotle University of
Thessaloniki, Thessaloniki,
Greece from August 18-25,2001.

G.P. Srivastava

National Symposium - Plant
Diversity and Biotechnology
held at Patna University, Patna
from October 9-10, 2001.

A.K. Sinha, Chhaya Sharma &
Amalava Bhattacharyya

National Symposium on Role
of Earth Sciences in Integrated

Development and Related
Societal Issues held at GSI,
Lucknow from November 1-3,
2001.

Asha Khandelwal

5th International Conference
on Biodeterioration of Cultural

Property held at Sydney,
Australia from November 12-14,
2001.

Majority of the Scientific &
some Technical staff of the
Institute

89th Session of Indian

Science Congress held at
Lucknow University, Lucknow
from January 3-7, 2002.

Samir Sarkar, M.R. Rao, B.D.
Mandaokar & Ratan Kar

XVIII Indian Colloquium on
Micropaleontology and Strati­
graphy, held at Department of
Geology, Nagpur University,
Nagpur from January 14-16,
2002.

A.K. Srivastava & Asha Gupta
WorId Conference of

Bryology held at National
Botanical Research Institute,
Lucknow from January 23-30,
2002.

Visit us at: http://www.bsip-india.org

Chhaya Sharma, Asha
Khandelwal, G.K. Trivedi,
Anjum Farooqui & Anjali
Trivedi

Second International
Conference on Plants and
Environmental Pollution (ICPEP­
2) held at NBRI, Lucknow from
February 4-9, 2002.

K. Ambwani & Usha Bajpai
XXV Annual Conference of

the Electron Microscope Society
of India on Electron Microscopy
and Allied fields held at lIT,
Mumbai from February 19-22,
2002.

Chhaya Sharma, R.R. Yadav, A.
Bhattacharyya, Binita Phartiyal,
Vandana Chaudhary &
Jayendra Singh

International Conference on
Quaternary Climate, Tectonics
and Environment of the
Himalayas: Comparison with
other regions held at Kumaun
University, Nainital from March
11-15,2002.

A.K. Sinha, A.K. Srivastava,
Neerj a Jha, Ram Awatar,
Vandana Prasad, Rajeev
Upadhyay & P.S. Katiyar

17th Himalaya-Karakoram­
Tibet Workshop held at
Gangtok, Sikkim from March 25­
27,2002.
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Appointments

Dr. Anupam Sharma, Scientist
'C' w.e.f. 15.10.2001.

Dr. Supriya Chakraborty,
Scientist 'C' w.e.f. 16.11.2001.

Dr. Rajeev Upadhyay, Scientist
'C' w.e.f. 20.03.2002.

Dr. (Mrs) Binita PhartiyaI,
Scientist 'A' w.e.f. 08.10.2001.

Dr. Ani! Kumar Pokharia,
Scientist 'A' w.e.f. 22.03.2002.

Dr. Ratan Kar, Project
Investigator (under SERC Fast
Track Scheme) w.e.f. 28.05.2001

Miss Debi Dutta, JRF
(Sponsored Project) w.e.f.
25.09.2001

Miss Bhasha Dubey, JRF
(Sponsored Project) w.e.f.
07.02.2002.

Mr. ]agdish Prasad, Field
Assistant (Sponsored Project)
w.e.f. 27.12.2001.

Retirements

Dr. G. RajagopaIan, Scientist 'G'
retired on 31.07.2001.

STAFF NEWS

Promotions

Dr. ]agannath P. MandaI,
Scientist 'E' w.e.f. 01.04.2001.

Dr. Brijendra N. lana, Scientist
'D' w.e.f. 01.04.2001 (subject to
further / final orders of the

Hon'ble High Court).

Dr. Amiava Bhattacharyya,
Scientist 'D' w.e.f. 01.04.2001.

Dr. Samir K. Bera, Scientist 'D'
w.e.f. 01.04.2001.

Dr. Madhav Kumar, Scientist
'D' w.e.f. 01.04.2001.

Dr. Rakesh C. Mehrotra,
Scientist 'D' w.e.f. 01.04.2001.

Dr. Mahesh Prasad, Scientist 'D'
w.e.f. 01.04.2001.

Dr. Annamraju Rajanikanth,
Scientist 'D' w.e.f. 01.04.2001.

Dr. Dinesh C. Saini, Scientist
'D' w.e.f. 01.04.2001.

Mr. Raja Ram, Attendant III (Spe­
cial Grade) retired on 31.07.2001

Dr. Omprakash S. Sarate,
Scientist 'D' w.e.f. 01.04.2001.

Dr. Mukund Sharma, Scientist
'D' w.e.f. 01.04.2001.

Br. Kamal J. Singh, Scientist
'D' w.e.f. 01.04.2001.

Dr. (Mrs) Vandana Prasad,
Scientist 'C' w.e.f. 01.04.2001.

Mrs. Indra Gael, Technical
Officer 'C' w.e.f. 01.04.2001.

Mr. Prem Prakash, Technical
Officer 'B' w.e.f. 01.04.2001.

Mr. Madhukar Arvind,
Technical Officer 'A' w.e.f.
01.04.2001.

Mrs. ]agath ]anani, Private
Secretary w.e.f. 01.04.2001.

Mr. D.K. Misra, Driver II
w.e.f. 13.09.2001.

Mr. J.c. Singh, Accounts Officer
retired on 31.03.2002.
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Short Notes

Impulse and direction to
scientific enquiry are provided
through progressive thoughts
that adapt to changing demands.
Progress of any science is
measured by its ability to meet
newer needs of society. 21"t
Century put an additional
challenge to science pursuits
since technological growth
fastened development process.

Innovations consonant with
transformed expectations of
time go a long way to build a
new brave world. Unpre­
cedented development in Science
in recent years necessitated
rational use of scientific
knowledge. Any nation is
ensured of sustainability only
when science stands upto the
global competitiveness and by
creating invigorated techno­
logies.

Science culture with quality
consciousness revitalizes the
scientific temper. Being at any
sort of cutting edge in science
often reflects relevance of that
branch of science in modern
times and its impact on societal
change and its salability to
different sections of
development. It is suggested that
areas such as superconductors,
biotechnology, atomic energy,
space, defence, electronics,
informatics and other
technology related chemical,
material and agricultural sciences
have an edge over other
branches of sciences. This is
reflected in the seemingly
endless enthusiasm of public and
industry. Active promotion of
such scientific pursuits makes
science relevant.

Exciting advancements and
opportunities in any field of
science attract fertile brains and

CUTTING EDGE SCIENCE

contribution to cutting-edge
research is refined. Since the
barriers of imposed specia­
lizations are disappearing in
different branches of science,
formidable challenges are ahead
to focus on cutting-edge
research. Each branch of science
has its own potential to grow
and expand cutting its own
limitations, and thus grows out
of itself. Recent developments in
various disciplines - Biology,
Chemistry, Bio-Medicine,
Astrophysics, Astronomy,
Atmospheric Sciences,Computer
Sciences, Earth Sciences,
Mathematical Sciences, Physics,
Genetics, Material Sciences,
Neurosciences, Pharmacology
and others are but a ground
reality of global awareness and
competitiveness. Frontiers in
these respective fields are a
measure of emerging newer
demands. To cite an example
even in Antarctica computers
and sophisticated instruments
became standard tools for
scientific investigation. Projects
in Earth Sciences, Astrophysics,
Meteorology, Glaciology, Bio­
logy, Oceanography, Aeronomy
and related aspects carried out
in remote Antarctica are eye
opener to pace of change coming
up.

Emergence of powerful
analytical tools, new
technologies, new conceptual
approaches and related
empirical evidences opened new
fronts in palaeontological
research. New developments of
global and regional databases,
computer modelling and novel
statistical methods have
transformed the discipline of
fossil studies. Fossil
investigations integrated with

related life sciences and
geoscience disciplines made
significant inputs particularly in
the areas of Ecological
Geobotany, Historical
Geobotany, Molecular Palaeo­
biology, Palaeoenvironment
i~dicators, Taphonomy,
Palaeoclimates, Functional
Biology and related aspects.
Emerging frontiers including
Biodiversity Dynamics,
Sedimen tary-Geochemical
Transitions, Environmental
Concerns, Earth history database
approach, Isotope Chronology,
Earth-Ocean Systems, and other
pertinent areas opened new
vistas. It is time to do
retrospection of past knowledge
and plunge into the gamut of
cutting edge.

There is a need for scientists
and scientific organisations to
rebuild their ability to adapt to
progressive developments. The
single boss concept in scientific
research is a foregone notion.
Series of dotted line
relationships are being adapted
to face new challenges emerging
out of new demands. Risk
taking, innovations and agility
are key words along with TIME
to meet constant technology-led
changes. Balance between
individualistic goals and
organisational objectives can be
achieved through providing new
thrust to creativity, intra­
preneurship, result reorien­
tation, re-learning and
transparency. It is high time to
build up partnerships to enhance
competitive advantage and
pursue cutting edge science.

A. Rajanikanth
raj anikanth@bsip.res.in
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ISOTOPES TELL THE STORY OF NATURE
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Isotopes are the nuclides
of a single element that have
different atomic weights. There
are two types of isotopes, stable
isotopes and radio isotopes. As
the name implies stable isotopes
are stable, do not decay with
time. But there are other type of
isotopes which spontaneously
change to form atoms of
different elements. These

isotopes are radioactive and are
called radio isotopes. The
change, called radioactive decay
occurs through one of the three
nuclear processes: by emitting
alpha particles, which are
essentially helium nuclei
composed of two protons and
two neutrons; by emitting beta
particles, or high energy electron,
or by capturing electrons.

The nuclear reactions

within radio isotopes occur
almost instantaneously. Although
it is impossible to predict when
particular atom will disintegrate,
scientists have determined how

long it takes for a specific
quantity of atoms to decay. This
rate of decay is determined by
the number of atoms (n) that
disintegrate in a specific period
of time, usually per sec or per
year, relative to the total number
of atoms (N) of that isotopes in
any given amount of material.
The ratio n/N, called the decay
or disintegration constant and is
fixed for a given isotope.

Rates of decay, which have
been experimentally determined
for most radio isotopes, are
defined in terms of half-lives.

The half-life of an isotope is the
time required for half of the

original number of parent atoms
to decay. The remaining parent
atoms disintegrate at the same
rate, being diminished by half
during each half-life period until
their number approaches zero.
Half lives range from a fraction
of a second to billions of years.

Depending on the half-life
a particular isotope can be used
to date various events. For

example C-14 has a half life of
5730 yr, hence it is suitable for
dating events up to 40,000 yrs.
Similarly K-Ar is suitable for
events of 105 yr to Earth
formation. 87Rb'sdating capacity
ranges from 5 my to Earth
formation.

Radio isotopes such as C­
14 can also be used to track the
ocean circulation. It has also been

successfully used to estimate the
carbon dioxide exchange rate
between atmosphere and surface
ocean. On the other hand stable

isotopes are very useful in
understanding various natural
processes. Oxygen isotopes are
widely used to determine
changes in ocean temperature in
time scales ranging from several
decades to several hundreds of

thousands of years. Scientists
have discovered striking
similarities between oxygen
isotopes and pollen distribution
in certain areas, which
establishes a link between the
climates in terrestrial and marine
environments. The combined

analysis of oxygen and hydrogen
isotopes of polar ice has revealed
that the temperature of the polar
region during the last glaciation
(about 18,000yrs B.P.)was about

lOoC lower than today. These
records also demonstrated that

the glacial maximum in the
southern hemisphere approxi­
mately coincided with that in the
northern hemisphere, dooming
climate models that predicted
that the ice ages would be out of
phase between the hemispheres.

The isotope analysis is a
powerful tool in identifying the
sources and sinks of different
kinds of reservoirs in the earth

system. For example, oxygen
isotope versus hydrogen isotope
plot can tell whether a pool of
ground water originated from
the rain water or from the sea
water. Similarly the sources and
sinks of some trace gases in the
atmosphere such as CO, CH4,

N20 can be identified which
helps in estimating their budget.
Carbon isotopes on the other
hand tell about biological
processes. For example it is a
sensitive indicator of oceanic

productivity. It helped ecologists
to learn about the food habits of
the dinosaurs. It can tell about

vegetation pattern of the remote
past. Other than carbon, oxygen,
hydrogen there are many other
isotopes such as sulphur, provide
powerful tools in understanding
the biogeochemical processes.
Study of noble gas isotopes and
some metals are very useful in
understanding the extra
terrestrial processes such as
origin of the solar system. In a
nutshell isotopes unfold the
mysteries of nature.

Supriya Chakraborty
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fcmr TfllT ~ ~ ~ cfj~

~~.m~c€r~~

~ TfllT I

~~17~, 2001

c€r ~ ~~ ~ ~ fcmr TfllT,

~ \31&f&lill ~ cfj ~~lCI? sIT.

13t~ ~ ~ ~ ettl ~ cfj

~ ~ ~ cfj &:l,Rl(T1~

<ilffi~CfJI( Qff 'Bl. ~~, ~

cfj ~ ~~lCI? tt. ~ % qr$r

~I

~ Cj)f ~ ~ cfj

~ ~ tt. Tfur ~l;1IRlll ~

fcmr I ~ ~ 'l1["qUf ~ ~ cfj

~~TCfJ ];f). 13t~ ~"l1T{" fWm ~
~ I'iCfJf44f Cj)f ~ ~ CfJT4m
~ \31lECfR fcmr Cl~ ~ ~ \JfliT

~ ~ ett Wt-Wt ];f~iBr

ettl~~tt. ~%qr$r

~~ Jm "CR ~ ¢t G:flTT ~

~TT~"CR ~ ~ an&lR
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28 ~, 2001 eN ~ "Wf ~ ~ ~, ~ ~ 13m etr ~ ~ 4 ~ fl\4i~el ~ 1

~ ~ M rr::IT, ~ t:R cpr iJ{tq ~tR ~ t:R \3m ~ ~R1<:ilj7lell if m m~ ~
\3l&f~ ~ cf; ~~TCfl m. \3l~ >fl1Tq~TTffia:rT&1R ~ ~ ~ ~ ~~ crerr m fcA1G: ~ ~ ~

~ ~ ~ etrl ~ ~ cpr qfNFJ1'"il~~~~~ ~ ~ ~ MI tf. ~

~ tf. ern ~m~ ~ ~ ~41R1l{f cf; IclfcrtT ~'* eN ~ ~ ~R1<:ilj7lell etr ~ m I

MI~cf;~~~ ~ fct'1T1 ~ ~ t:R C% ~iftf.~~~~~

cp:r ~ ~R1qllflCf), \3".~. "fRCf)R tf. ~ ~~ ~R1<:ilj7lell ~ fct'1T 1 .

~

CfiT& '&r 'K 11rf ~Jit ciPr& Wsrrrr ~ CfiT(iff ~

'Jftrr?: fit IJff¢t i/'"fCh~/( r:rff '4t qr( ~ ~

~ lfCirfft r:rff ~ cit CfiT(iff Cfif ~ ~

~ iJfWlif ~ ~ JFIiT~T .#r rfxrrrrrr ~ ~ I

CfiT& '&r 'K 11rf ~Jit ciPr& Wsrrrr ~ CfiT(iff ~

fR, qffp:ft, If!T.#r rwt c(j \3frr q;f ciPr&

F ~ .#r I31frr ~ iJ{tq '"IT ~ .#r ~ ~ ciPr&

~ ~ q-~.#r ~ '4t CfiT(iff ~ I

CfiT& '&r 'K 11rf ~Jit ciPr& Wsrrrr ~ CfiT(iff ~

~ G]5{ fl¥T wrr it ~ arr:r JWfr itw

fmr it ~ ~ rmcRfrr '4t ~ ~ itw
~ ~ if \ifrlfT ~ ~ cfFm qqr citfr '4t CfiT(iff ~

CfiT& '&r 'K 11rf ~Jit ciPr& Wsrrrr ~ CfiT(iff ~

<i-eft ~ if ~ ett frcrrc CfiT ~ ~

~ ~-~ '&r W ~ ~ r:rw:r JfTChIT

ryr#t '&r Wi ~terwr 'K fiR" '4t ciPr& CfiT(iff ~

w fmrm ~ ~ fipr ~ m .#r '"fRT gq

~ c(j 'Jftrr?: {t§rft fm m, m<r cit ~ gq
~ ~ 7:ff&: ~ ~ >3FTl!lT CfiT(iff ~ I

CfiT& '&r 'K 11rf ~Jit ciPr& Wsrrrr ~ CfiT(iff ~

\lttlffi '11 ~
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ll&f ~~T if ~ ~ ~ if

~ J"l~~cf)q ~ cf; ~~ll

~~if~~~I~

CflWT ll&f ~~T ~~ ~ ~ ~

m cf; ~ B Wfl11T 20 ~ ~

~ ~ eN ~ ~~ll \3E:l"R~

MI21~B~~if

~ ~ \3E:l"R ~lWTT B 13.5 fcl?1ft.

ftitft ~ cf; ~lWTT -f1cIm l1Pf t:R

~ ~ 1~~ crerr ~ \3l~

cf; ll&f if ~ ~ cf; CflWT ~

~ etr ~ B \3m liQ~l[ul ~ 1

~ if ~ cf; liU$lfIlgcR1 ~

ll&f ~~T ~~ ~ ~ mrn if

Frt~ ~ wr ~ ~ ~ (~

~ ~(ICl;:H""lR1fc1$1I'i~, ~)

cf; ~~TCfl B ~ -Frtll~f M, ~

If)1fI«l «\q -qif cf; ~ $11f.i q)f ~ \3E:l"R

~ \3lfB- qrn cf; ~ cpr f1ft~ Cf)("

~ mrn cf; ~ m liQ{qr1

~~I

\3E:l"R if J"ll CJelcsll \Jft '1T ;rqtnit

M cf; CflTl"C) ~~ll ~ 11T?IT if
~~~,~ m m cf; ffi9,

"fTftqlfl" , ~ "ClTtT, ~ lfI"T, q~ '"'~m,
i[cfi8llCfl, ~, ~, ~R'laf.iql,

R(~ql, "CfiTffiT,~ ~ ~, ;;ft

l3iSUlCf)R:csj~ ~ ~ fl~liSlQI{l

CJ~ cpr ~ G:~~ ~ I it ~~ll

Wfl11T 6-6.5 ~ ~ (~ ~

- q~ ~'hll'i Cf)flfI")~ ~ I ~ cf;

~$1If.i<:pl ~ ~ ~~.ncpr \3l&flR

Cf)(" ~ cf~T ~ ~ cf; ~ etr

~ WTCl'R ~ \3E:l"Rif C% mer

~ vftqr~lf \mR, ~

fi%llfIq mm-cr CO{ liQ~l[ul M
cf; ~ if \i11'iCflI{l~ ~ g(llil'iRl:n

etr BWrcTI B \3"B Cf)flfI"if 'qffif etr

~ ~ crerr TT-~ ~
cf; ~ if ~ \i11'iCflIRqj ~

m~ m liQ~l[ul ~ ~I

~ etr ~ B liQ~l[ul ~

cf; CflRUT<W; ~ ~ ~ cf; ~ if

mm-cr M \i1Tit ill ~ \3lfl1 \i'f'i"ill

cf; ~ cpr ~ ~ B'Cflill ~ crerr

~ ~~.ncf; Wd ~ \iimCf etr \i1T

wncft ~ 1

18
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m. ..Jf~ eg. ~ ~til~i%~ {1\1ilql<1 "?r ~ ~

J:l']\{fm~

Abaxial ~Dictyostelefu;;:f~

Adaxial

\31'R1~Enation'3fIq

Acolpate

i3"jCbl0HflEncrustation~

Actinostele

-3ffi"1Gametophyte9)'~c€ls.~

Aerenchyma

~Heterosporyfc1~~41IJ1I~1

Alete

~Index fossil~ ;;ftcrr1l11

Algae

~
Integument

~

Annulus

CK'r1Leaf skeletonquf~

Barren rock

;;ftcrrll~ ~LeptophyllGjquf

Bitegemic

~MegasporeTl~
Brachyparacytic

<1~q{Ic€l~~Oblanceolate~R1eg'"f1ICflI{

Brevicolpate

~~Ornamentation~

Bulk maceration

~~Palisade~~

Campanulate

EiRCflICflI{Palynogram~~

Cardiocarp

~S.lf)~CflIPetrifaction\31l1~~irsr

Circinate

egO$~dPollen chamberq-wr Cf)~

Decurrent

..Jflllflti'lI41ReticulodromousIJ1I~CflI'IIJil

Diad

~Sediment~

~

~ cfi ~ ~, ~ CAffi ~tlR

~, ~; ~ f11Tl:r ~; Jfr\ ~

~ ~1If;:tt~, ~ &RT ~ ~

~ ~lIm if ~ m Jfr\ fcl<rcf ~ ern "?r

~ ~ cIit B&IT if ~ ~ cfi ~ eN

~ ~:slt WM1T 70 ~ ~ fcml

(25 q~, 26 ~ ~ 19 ~) ~ Cfl'f ~

cfi ~ qftm- eN ~ &RT ~ ~

cfi >rcrt if flcfl(i'Q1SC':~ ~ J:l']\{f Si31f,

~ m \3"fr ~ ~ ~ w;R cIit lf4T ~

Jfr\ WM1T ~. 4000 cIit ~ "{"Ifu 'BT J:l']\{f

~, ~ ~1ITCf) ~ ~ ~ \je<I{dl,!4Cfl

~ cfi"fl"'BT ~ if ~ mffilti'il~ fcrnitl

Cf)"{" WIT I

Sporal dispersae fcrcttuf ~

Sporoderm

~~

Sporophyll

~quf

Tectate

~~

Tetrad

~
Tracheid

{iq li%CflI

Trilete

f3r~

Unditegillate

~~

Vallecular

~ <m'f

canals Velum

~

Ventral

\31'R1~

Vesiculate

i31f1l~

Vestibulum

~

Wilcox flora

fc10ifCffi

q'ifYR1lJ1ldXylem

~

Zonate

~

~ ~*11f{1l1
B8I1

NewsleflE

2002

Hm~~~, ~~ct5t~

~ m ~ ~ cf; ~ ;r fW1 ct5t~"
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1.~

2. I3ildCflCjI~ ~ ~

3. I3ildCflCjI~ Cfjf ~ ~

4. I3ildCflCjI~ m ifi m
5. I3ildCflCjI~ -B Fcrl{q eN ~

6. I3ildCflCjI~ -B ~ f.1qZ

7 . I3i Id CflCjI~ ifi fuK;rrq:j "l{Cfl'1pil

~"
8 • 'qffif ifi ffi ~ 4tCfiT

9.~

I3i Id CflCjI~ cp:rr ~?

CfffiTCf if \WR ~ \iWl, m ~ Cfjf

"l~ ~ "'q<l lIT S\" ~ Cfjf "l~ ~

~ "l~ "1lf lIT m CITffi

~~~~I~

Cfjf RR'AT ~ ~ ~ \ffi ~ if

~ ~ ;;ft ;:r m ~ l{Ttf(r -B ~ ~,

;:r ~ eN ~ ~ ~I 'qffif ~

,ji Id CflCjI~ -B qr:jf -B ~ \3WIT ~ I

~ ~ CR ~ Fcrl{q ~ lffiR

l{~ ifi BTlR (~, ~, ~)

-w:R ~ eN -nsIT, CR M '4T ~T

~ \ffiifi ~:~ eN .m ~ I ~

'qffif I3i Id CflCjI~ ifi ;:flit ~ m
~ mr m ~I I3ildCflCjI~ QCf) ~

Cfjf ~ ~, ~ ~ ~ I3ildCflCjI~ if

GI9T ~~ ~ mm ~I ~ ~l{T ~

mem~~I\Wfi~~~

~, ~ ~ ~l{T Cfjf Fcrtcffi Cf)""{~

~, ~ I3ildCflCjI~ if ~, ~ Cfjf

1"ffi\T ffiUSCf mm ~ I ~ ~ ~

~ urn ~ ircfi ~ fcp ~ -w:R

BTlR ~ ~ -B \3Nft l{m lAClT

WIT ~ I \3=Kf: ~ ~ ~ fcp I3ildCflCjI~

~ Cfjf ~ 1f?J ~ t ;;ft M
'4T ~ eN WST -B.m Wt ~I

2. -3mfCflClI~ ett ~:- I3ildCflCjI~

~ ~ {"l;"m~@\i1 ~ -BM '4T

~~l{mneN~~~

~ ffiiIT if ~ \i1T ~ ~ I

~ -B ~ I3ildCflCjI~ eN -w:R ~

ifi ffi ~ m ~I ~ ~

~m ~ ifi \3Wffi CR -w:R
W101" cnl i3m Cf)""{~ ~ ~ \ffi

~ ifi ~ l{mn ~l{R m
wffi ~ Cf~ l{Ttf(r *r m -mt ~ I

~ -B ~ I3ildCflcM cnl \1fril ~ ~ I

~ ~ ~ ~ fcp ~ -3lldCflCjI~ \Wfi

~ ifi ffi t m iffi ~ qftqcfq

m ~,iffi ~-~ CflT~ ~

~,mm ~ ~,00 WST Wi"tWt ~t CR ~ ~ ~ fcp qtt I3ildCflcll~

\Wfi ffi ~ ~ m ~ \ffiCflT ~

Cf)""{ ~ ~ I

~ ~ ~&1I~Cfl

W101" BGffi TAT W101" ~ I ~

~~ll&l~~~l{Tf~

~ ~ -B ~ ~ I -3lldCflCjI~ CflT

\1fril WJ: 1928 if ~ if si31T ~ I ~

W101" CflT"lTl1 /I ~-i]ff-!j?"f(if4)'1!J

~ I ~ W101" cnl ~ ~ QCf)

~ ~ I \ffiifi ~ QCf) W101" ~

\3WIT I ~ "lTl1 II~JJ ~ I ~

W101" ifi ~ ~ ~ if "lTl{~

ett ~ m ~ rn fcp WTo;:r ifi

~ ~ '4T ~ ifi ffirr ~, ~

I3li& ~ Cf)""{~ ~ CflT ~

m ~~ ~ m ifi ~o~HICjI8

CflTW101" m lIT ~ ~ CflT~

~ W101" lIT enl{1ffi" CflT ~«1I~Cfl

W101", B'4T ~ W101" ifi ~ cnl

~~I

qrq ~:-

1. ffiiIT if £llf ~ 'l=fTCFIT\J11lT'iTI

2 . -w:R tt £llf ifi ffiiIT -B ~

~I

3. ffiiIT if ~ ~ \J11lT'iT fcp ~

£llf \WfiT ~l{lf1 ~ I

4. -w:R £llf cnl BGffi ~ ~ I

5. -w:R £llf ifi ffi ~-~ ifi

~ ~ W"'iT1

II~" W101" ifi ~ QCf)

W101" ~ \3WIT \ffiCflT "lTl1 ~ "\3F7
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CWNl" ~ W101" ~ ~ Fcrl{q ifi

ffi ~ GFf TflfT ~I ~ ~

<3fmTqr frFr ~ Cf)""{ m~I ~

m ~ ~ WJ: 1996 if ~ W101"

eN ~ Fcrl{q ifi l{rfuil{nm ~l{Tf ifi

fuK;rrq:j 'ER'fTlITI WJ: 1969 if ~ ~

~ ~ ~ 13ilf)'I1~«1I'i CR ~

fcplfT ~ m %T CR ~ -B ~ ifi

ffi ;;ft ~ ~ 'lit ~ ~ ~ ifi

~ m.~.l{. ~ ~ -B -w:R

~~~ll (f ifi BT~ ~ m ~
m \3WIT ~I ~ m ~ QCf)

l'BfcRr ~ "11~ II ( ~ I \ffiifi W101" eN

60 ~l{Tf ~ mem ~ Cf)""{-dt ~ I

~ ~ I3ildCflCjI~ Cfjf ~ ~ I

4. ,jilelCflClI& m mtifi:-

en . "l1T'i"ClGfl1 &m: - ~ Cf)ll ill{ ifi

~cnl~~tcR~~
Cf)""{W:rr \i1Till ~ ~ \Wfi Wwr if

-w:R lf1 ~ ~ 'q{ ~ ~I

m ~ a:rfcRf -w:R ~ ~ Jmrr

CflT ~ m ifi ffi ~ Will ~ I

~. ~,(I{"llllfTICfl ~ ~

l{Tffi &m:- ~ ~ ~ ~ ~
~ W1~ ~l{Tf -B Cf)""{~ ~ I

If. ~,~ Gfl1 &m:- ~

~ ~ fcp ~ CR, Rl{RT CR ~

tt ~ ~ lIT ~IPJiR( ~

~ ~ ;;ft ~ ~ -B tt fclfllilRd m
~~I

t:r. ~~~~&m:­ri d'Cf) ;;ft I3iIdCflCjI~ ~ ~ ~

~ ifi mm ifi &m ~, CR I3iPt

\31R ~ Blflf if ~ ~ ~ ifi

~~ifi&m~1

'5. -3llelCflClI& -B ~ fcr~ ~ ~:
~ ~ ~ -m ~ fcp ,jildCflCjI~ -B ~

Fcrl{q cnl ~ m TflfT ~ I Fcrl{q CflT

l{rfuJl{mrlT ~l{T ~ ~ CR "l'4T

~ if ~ ~ cnl ~ Cf)""{ ~ WTffi



~ fct ~ ~ ~ Cf{Q CfiT~ ~I

dIRlGlI'i ~-B e:~T \3i4?'IIf1«1I'i if
\3ildCflql<n ~ ~ 'CK'IT~ ~ I

~ Cfl~1ffi"if qlfcb@41 ~ ~

~ -wr ~ I QTfTUe:~T ~ ill ~

-B \3ildCflql~ CfiT~ ~ ~

\3w:rT ~ \R ~ ~:rsr95T M '4Te:~T

~ ;ffif ~ I i31'4T ~ m if i31RfCfl

~. ~ ~ "CfiTifiIcrf' ~ 95T Cfl'lfi

~ ;ffif \iff WfidT I Cj?~1ffi"if 12

~-Bm~.m-\iff~~\R

i31f\il Icf~cr ~ ~ ~Tftn~TKift e:~T

~~~~~Cf~WT

j&1IW"I ~ 95T \3ildCflql~~l ~

~ ~ -B \39T fe.<ITI i31fq ~

irr fct w crrnm m qrffi ~

~ ;ffif ~ m ~ ~,;;ft

~ettm~~I~~~~

fct \3ildCflql~ -B it Icf~cr 95T ~ m
'P1T ~ I

6. \3ilctCflql& ~ cf;ij ~ :- Icr~cr

CfiTwf~~ e:~T ~ ~ ~

ill~ri~~\R~:@t~, crm

~~~m~~ett

\3iPT if ~ -wr ~, ~ m ~
"f ~ ~ cnRUT i31'4T~ ;ffif ~ m

qr:rr ~ I ~ ~ m \I?t Icf~cr ~ tr'4T

e:~rr ett rr:T '4T ~ ~ I \31'4T'EfR ~

q Ifcb«11'i ~ i31RfCfl~ ~ B"Ert if

~ ~ ett ~ ett ~ I tr'4T e:~rr ~

Icre:~T l$r:if ~ ~ ~ ~ '1rit

e:~rr ~ IOH?If1~q -B ~ \3ildCflql~

-B~~~rtt~e:~~1

~~~~'4T~~CfiT~

M ~I ~ 95T it Icf~cr -B

\3iRlCf) 95TfBcRr ~ I ~ ~ Cj?~~

CfiTm <:IT\3i4?'IIf1«1I'i CfiTI ~ ~

~95T~~~~

~ I \I?t tr'4T W ~ e:~rr 95T ~

rn ~ ~ I ri \JfI\1f ~~T ~

Cflm ~ "~ ~ ~ ~ ~

0Rf if ~ m ;ffif Icr~cr ~ tr'4T

W-~ \11'idi8lCfl e:~rr ett ;;fur ~" I

7. ~G q; ~ " 1l'¥dT
fa:cR:i":. m iWR e:~T if \3ildCflql&

~ ~ "QCfl'1Cdl ~" 18 ~

2001 95T ~ 10:30 ~ 2 ftRc -4A­

~ m lAT<:fTI ~ tr'4T ~ \3ildCflql~

~~~ettCf1Wl~~~

~ M fct ~ \3ildCflql~ 95T iWR

e:~T m ;ffif, it Icf~cr -B ~ ~ I

8. 'qffif cf; ~ ~ ~ ;;ft

~ fWRsTI ~ jfl(i1lOil11 if lfiCt

;ffif \JfT'l tfCfiT, Cffi ~ ~ I:fltf

wf~ ~ 1cf'qfT[ ~ im ~
'qR -'qR ~ '%T\il ~ Cf)"{ ~

~, crtt~~~~m
95T i3'?JR if ~ Bffi CfiTBlf<1 11M -wr

m, crtt~ m if ~ ZTIT~rr95T

~ if ~ ~ CfiTBlf<111M -wr

m, ~ ~ 95T ~ \JfT'l WIT

~ fct ~ ~ ~ tm'f ;ffif
~ I ~ ~ ~ ~ ~ I Qlfcb«1I'i

~ ~ ~ CfiT~ ill Cf)"{fe.<IT~ \R

~ ~Cfl~8i'1 -B ~ 95T mcrm'i'

'WlT ~ ~ 'qffif ~ 95T ~

~ ~ ~ ~~T~~lRR \R ~
G/'''fT1Z \~T"fT ~T'TT I Rtr CfCfCf

\3i4?'1If1 «11'"1 if i31~ ~ ~ Cf)"{

m m, QIfcb«11'i if \Rett i1f1"dT ~

Cf)"{ ~ ~ ~ ~ BP:rr \R ;;ft

~~~crm~tr'4T~

\3i4?'IIf1«1I'i ~ ~ m, iJ:B if ~

~ 95T BP:rr \R \3ildCflql~[jl ~ ~

\R mcrr ~ \I?t ~ Cf)"{ ~

~, ffiT ~ ~ '4tcnr m
Cfl'lfi ;ffif fl:rWrr I

"JildChQIQ ~ CfiWfT ~ C?Pff if ~

Cfi! \FW; rm Cffif{ ~ f0'!J Cfi'Jft

~ J1TCfif ~ rytf Cffif{"

~ \}!ldCflql~ -B e:~T ett

\31~ ~ m \ifTffi ~ I ~ CfCf)

\3ildCflql~ ~ ;ffif ~ CfGjCfCf)e:~T

ett i31~ ifclJ ;ffif ~ I ~

m'4T~m~,~~m '4T ~ ~I \31Cf: ~ ~

fct ~ Icf~Cf-B \3ildCflql~ 95T ~ cR

~ ~ ~ ~ \11'idi8lCfl ~m
~ m ~ \3iId CflqI~ CfiT tfTl1'iT

~, ~ ~ \3ildCflql~ ~ ~ Cf~

~ wsr ~Ttfcf -B w m I i31f\il it
Icf~cr if Cf%f '4T ~Ttfcf ;ffif ~, ~

~ '4T ~ ~ ;ffif ~, M ~'4T

~ m~ ~ ~ ~ CfiTWITm'i'

;ffif ~I ~ ~ ~ ~ ~ fct

~ ~ i3'1 \R ;ffif JWMt itm
BRRr 1fWf ~ I ~ m~ fct Icf~cr

CfiT ~~~nffi' e:~T ~ '4T ~

~if\31T'P1Till~ill~W

e:~T ~ ~ I 0Rf if if ~ ~ fct ~

CfCf)tr'4T ~ ~ ;ffif irr, CfGjCfCf)

~ ~ CfiT~ ~ ;ffif ~,

~ CfCf)~;ffif ~, ~ ~
;ffif Cf)"{ m ~ "f m ~rtc=r w
ml \31Cf: ~ ~ fct ~ ~

~~m~~CfiTtfTl1'iT

cR~~~~cR~iWRe:~T

ett \31~ 95T ifclJ cR, ~ ~

~Ttfcf -B w m I
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u~ m ~ ~mftij \1fT ~ fqCfjfttCi m ufi~,~ ~T et ~R90lJ{lfq4f CfIT m.- Ji~tq,!uf

~ ~ ~ 1 ~ ~ ~ q5f ~q~ ~ \1Rm q5f WtI~It'flcpr I3WIT{ ~ 1 ~ ~ ~

m~ '4T fi)){ ~ fcfqf{ Cf){11WIT ~ \ffi ~~ ~$lIPlCfj~ ~ (1Ji$l11 WIT I tfM ~
\ffi" m CfIT ~ ~ ~ (1IJilfGlCfj ~ et tfM (1JiPcfCi Cf){11WIT I"

- ~.qr.~.~~
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~~rn ~ (Wl'+l'T 6.5 ~ qr:f

~) cfi \3Ri q<f) sl~'1lfil { ~ m
Wli "Rf{f: it ~ cfi 1f4 if 00-00

cfi ~ w:rr 'TQ;, ~ ijff ffli<l ett

Cl'1{"qRl4f if fcmllR tr :A ~ cfi

itCJ~~~~~~~~
~(1Ii)(11 ett ~ U fErtt ~

"ElRt if I ~ ~ if ~ ~ qffi

it CJ~ cRT9T ern ett "lfT?lTCf<1 Cf)"{

~~~~cfi~if

Wff Icr~q cfi ~ ~ ~ ~

~ I ~ '4t 00 qffi it CJ~ \3Wf

~ ett 'qTlSITif ~ ;;ftcrr~lf

(Living fossils) cfi ~ U ~ ~

~I

~~ <fiT ~lfR % fcn

sl~'1lfil{ ~ ~e;:jt 1:R U ~ it

~ ~, 1:R Cf<n "CfdTCfltt sl ~ '11fi1{ CfiT

~~~~~lfcfi~if~

~ <n GfrTI ~Cf'11(11"11&m ~ ~ U

~ it ~I ~ itm ~-3lT, ill
~~~~~fcn~

~ 1:R ~ ~ sl~'1lfil{ cfi w:r

WQfu CfiTCf<n i3FWsrr wo;q irTT !
"l$rr ~

~ ~ cfi ~ cfi q{IIICfloTi

q \3F1 q{IIIIOIFclCfl~ e& ~

~ lil?ll,liCfl Icr~WTuTcfi furir ~

~, ~~ ett ~ U rcr~~
fc8rr <rIT 1 qrn WIT \3F1 ~-'Rl'Cfffi

cfi q{IIICfloTi ett ~ WIT fk\

~ cfi ~ ~ q{IIICflOI q iffitqm ett ~: ~ U !fQ

m it <rIT fcn !fQ ~ iffitq ~

'1tf % WIT ~ c€t ~ ~

~, f.1lTIur Cflrt Tf: ~ ~

~ "BCfldT% 1

~~~~~<1,~~

~ ~ fcMR e& ~ 'flIT -3WWr

~ WIT ~ ~ '!fur{ if
~~ 'l1Cf'11if wfr 'l1cR ~

ett wqfu e& ~ 1:R ffl U m
if, ~ li~~~ul ~ ett ~

~I

cfi ~ ~ U Rro qffi ~ I <:ffiT CfiT

€II {~lilfil ~ q ~m~ <:ffiT

~ ClTffi WIT J1A ClTffi cfi If'1 e&

~ WIT %1

'R'ffi '1RilT ~ U ~ %

Cl~~~m~~

~%I~~ett~~

if~~~~~CJ~,~

~ fcmAt \3Wf 'qTlSITif tr :A cfi

~ U ~ Cfl"ffl~ 1~ ClI'1{"qRlCfl

~ l.!&Wf?h&7 ~ WIT ~

fYlifi<i1 % I ~ (~) ClldICl{OI

if ~ CJ~ CfiT~ fcl"m m
e& ~ % I it CJ~ Cfltt-Cfltt 1:R 10

w: q<f) ~ ~ I ~ <:«? \1fl"'1Cf)\
-3lT~~ ~ fcn it sl~'1I«\{ U ~

~ U ~ ~I CffiWf if ~ tr:A

~ CfiT~ ¥T % sl~'1lffl {

cfi ~ ~ U I lfT'1T \JfTW % fcn

lilfi'I"1l~Cfl ~ ~ ~~rn-~
"TTif~~cfiCJ~~if~

~ ~ 1 ~Fl":-~Fr:~ ~'*
~ ~e;:jt cfi 'lfuR ~ ~ ~'*

cfi 4?(1t<l«\q ~Cfl ~ ~ I

If&f ~~T <fiTiffiR ~, \i1T

~ {1\i1;:j)RlCfl~ 1:R '1Cl~Md

~~ l:§\11<i11q>if ~ ~ BCPclf %,

~~~cfi~~%1

~~R(1" ~ :%Cl(1q~oc ~R

~ ~ ~~mU <:ffiT ett ~(1Ii)(11

~if~~qffi~~

cfi ~ cfi l$r if cormr -m % I

4?WCl«\q ~ l$r if <illilR!Cfl, i3iTf$p

~ q~lCl{dfl~iFlfcf ~ \3lR ~

% I 1~(1Ii)(1I', ~ fcn ~ U fcOOr

mm %, ~ cfi ~ cfi Jm if

~ % I ~ ~ CfiTFclttrR ~

~ cfi ~ if Wl'+l'T 55 ~ ~

q 5 ~ ~ if 18°30' ~ 19°5'

i3W ~ 81°10' ~ 81°15' ~ if
~ ~ "BCfldT% I

<:«? ~ ~ (Kif U Wl'+l'T

3000 ~ U 5185 ~ cfi If&f ~
1:R ~ ~ I ~(1Ii)(11 ett ~ "ElRt if

~ % 'R'ffi '1RilTI ~ Wl'+l'T 2000

w: ~ ~ 1:R J1TCf)f~T"'1'R U

~ ~ "BCfldT% I CffiWf if J1TCf)f~T

"'1'R cfi ~ ~-~ J1TCf)f~T

Q{IJICf)°I: ~ ~ ~ ~

Q{I-ICflOI ~ ett ~ ~ ~R ~ ett ~ GR ~I

~- ~ ~ ~ \3TItlR ~ Q~kHoIFcl<u ~ ~ ~ cfi ~ 'Tfq

10 ~rn U 40 ~rn q<f) mw % I ~ cfi ~ ~ ~ (72935.02

~-~ ~ ~ ~ mffl crt fl e& ~ cfi ?It if SR'f ~

%, ~ \3TItlR 1:R ~ e& ~ ~ I \Flcfi ~ ~ qfNI\i1 '1I

\JfTW % I q{I-ICfloTi <fiT wm-\ffiCRUT, qffi ~ ~ 1:R 'l1cR f.1lTIur Cf){'1l

\Rett cw:r, ~, ~, ~ ~ ~ ~~, ~ !fQ iffitq ~ %,

~TT,* if ~ ett ~ ~ CflTill % 1 ~ ~ ett we u ~
it \1R'f, ~, ~ ~ B'4t m if -nsAT tt ~ irTTl ~ ~ e&

~ lll?IT if fcmllR @ ~1 ~ ~ cfi ~ ~ mew ~

~ 3){ld'1CflIJn'1 ~ if cRT9T fcMR <fiTtffif{T fWrr ~ ~ m
qr:f ~ u WR ~ q<f) crWwr e& ~ fc8rr 1 m ~~
~.tKf~U¥T%I~~ ~ cfi ~ cfi ~ ~ ~

~ cfi -3l~ e& ~ fcMR q{I-II~<U e& ~ ett ~ ~ I

(Palynology) ett ~ ~ ;rnm % 1 ~ ~ 3){ICl'1fYRlFcl$1I'1~,

~fcMR, ~fcMR ~ e& q{IIICflOn cfi Icr~WM cfi

ett ~ li~~~ul ~msrr %, ~ 00<mT furir ~ <rIT 1 ~ cfi ~ ~

U ~ if \Wf~TIfur Cl'1fYRl<?i,~ (fiMI(1~~. 6037) ~ e& ~

~ \3F1 ~ ~~TT,* <fiT$1R B\ffiT ~ ~ ~ fcMR ett ~ U

U fc8rr ~ BCPclf %1 ~ if ~ ~ ~ ett ~ ~ m fcn !fQ

qTI'TCfluTf etr CflmT ~~ ~ ~ iffitq ~ % <n '1tf?
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~ ~ TT-~ FcrnR B

~~~ltq~~B~~

~ if ~ ~ fct i?1~ilCflI4'i

~ if q'i tGRl<ll ~ uWIT ifi ~~

~~ (Micro fossils) Cf)f~ ~

~ I ~ ;fmcft ~~ ifi mt+r B tt

~~ iJlTcrr~ll1ifi \31&rR ifi ~ c€t

~~W1Ten,~~~~

ifi mm ~lCfl B ~ fcrsr1 ifi ~ltq c€t

~ ~ Wl{f ~I ~ ~ltq

~ ~ c€t 00 ffi ~ ~ fct eWm

~ ~ ~ ~ if ~ fcrsr1 ifi ~ltq

Cf)f J1i?'ti:1~uf ~ B~ ~ I ~
\31&rR B ~ ~ M \JfT"ffCf)(IT

~ fct ~ ~ \JfT "dT mr:r ~
fcRl TT ~ ~ ~ \RCPf ~

(\1flW.T) fcRl m ifi qldlq{OI if

~,*IeWm ~ ~ ~ ~ if ~

~Cf)f~~~~l~

CR ~ ~ ~ iJRif t<IT tf{ \ifJfcft

~ ~ ifi BM" m >lCflR ifi ~

~ ~ q'itGRl~i ~ Mwar ~ I

\if~ ~ ~ ifi BM" ~ ~

>lCflR ifi ~~ ~ ~ Cf'WIfu \Jfffi~r:1

~ ~ tf{ \Jfl1T ~ ® ~I ~

Cf)f~~~~if~tf{

\:5ilm\i1'i 1" ~ qR ifi emur ~

~ ~~ ifi CflOR ~ ~

-&R B ~ ~ ~ ~ iJlTcrr~l1Gf1

~~I~~~~~

if~~tf{~~~cnq

ifi emur ~ ~ if <m ~

«lfuf ~ if qf{qRfd if \i1Kft ~ I

«lfuf ~ Cf)f \31&rR CR

~~B~~~~~
~ m~lK'fT if ~ ~ >lCflR ifi

~~~B~CR~~
iJlTcrr~l1 Wl{f CR ~ ~ ~ I Wl{f

;JfTqr~.n Cf)f \31&rR ~~~ff IDU
m~lK'fT if M \i1Tffi~, ~ ~

~ M \i1Tffi~ fct «lfuf ~

B Wl{f ~~ iJlTcrr~l1fcRl TT ifi ~

\311""{ \3"1" :q~cT1"l CflT \31g~T~1"

(sedimentation) ~ qldlq{OI if ~'*
-m- ? ~ \31&rR B ~ '4t ~

fun ~ fct ~ ~ ifi ~ ifi

WP1 \3ffi1-l:l'm" ifi ~ ~ ~

Cf'WIfu ~ >lCflR ifi ~ ~ ~ ~

>lCflR ifi qldlq{OI if ~ ~ I

(1) ~~ uWIT (Micro-organism) &m
i?1~ilCflI4'i ~:- ~ q'if4Rl4f

ifi q{I'ICflOI qrm B ~ ~ CR

qldlq{OI if '* ~ ~~ tScITifi BM"

~ if ~ ~I ~ ifi BM" it

q{I'ICflOI ~ tf{ '* ~ ~~ 'iTZiIT

~mtr~ifiBM"~~~

~~~CR~~ClCfi+

~ ~I ~ ifi BM" ~ ~ ifi

BM" J1Tit q {I' ICfloI iJRif if ~ CJT€t

~ q'if4Rl<ll ~ uWIT ifi BM" ~

~ ~-~ ~~ ~ crTCf)f ~

m~, ~~~~~
q'itGRl\i1ld ifi 'iTll B ~ ~ I ~

fcRffi ~ ~ B Wl{f ~ ~

~~ff &m ~ B ~ q(ff ~ ~

fct~B~~T~~~~

~, ~ ~ 1WFf) (Phytoplankton)
~ ~ I qCf)f~T B~~lSfUT (Photo

synthesis) ~ M &m iJRif (HP)
~ CflT4'i" ~ ~ (C02) Cf)fm CR it ~ CflIcsf1i?I~~c Cf)f

~ m ~~ ~-~ (Solar

energy) c€t ~ ~ ~ CR

Wt ~ I qCf)f~T-B~Wrur ~ M if

31ICfftI\i1'i (02) biproduct ifi ~ if

~~~~ifilJCfif~

tf{ ~ ~ ~ 31ImCfl{OI M

&m f1fifcf if \i1Kft ~ I ~ >lCflR

CflT4'i"~ I[U if \i1Tffi ~, ~ ~

Mifiq~~'4t~~m

~ ~ \i1Tffi ~ ~ \Jfffi~r:1 \31~

~~~tf{~~~ifi

~ if \Jfl1Tif \i1Tffi~ I q ~Ri ~ J1 ffi
ifi ~ ~ >lCflR ifi ~ m Cf)f

~ ~ 3ifcf J1TCf~<rCfl~, ~

~M~B~ifi~<m

~ m qilRi~J1 if qf{qRfd if

\i1Tffi ~ I ~ ~ tf{ \ifJfcft ~

~ ~TeT ~Cflf3r"d" CflTG!'f1Cfl q~Tef

\:5i1cffil Cfl{OI lW1T IDU ~ Cf)11

~ -m-, \3CAt tt ~ "CfQi tf{
i?1~ilCflI4'i ffi ~ B'l1TCRTirrTt I

M '4t \Jfffi~r:1 if \i1if ~

1WFf) ~ "l1f3ITif ~, ~R;~oc ~

~ ~ J1TCf~<rCfl€tffi t \ill fct

~&m~~~B"d"en\3A
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lJCf q'itGRl4f ~ uWIT ifi 3l'fcffllCfl{OI

~ M &m Wl{f €tffi ~ ~I W
~~TT if qCf)f~T-B~Wfur ~ M &m

~ ~ ~ ~ ClCfi~ 1WFf)

~m®~lw~ifi~

~ 3l'fCfftI\i1'i ~ "l1f3ITCf)11if ~ ill
~ ~ ~ ~ 3l'fmcgd ~

'i"ISC -&R B ~ \i1TCMt ~ ~ tf{
~ ifi BM" \Jfl1T if CR ~ W
tf{"d"Cf)f~ -m- \ill i?1~ilCflI4'i ifi

ffi ifi ~ ~ ~ irrTt I

wtt~~~ifi~ifi

mar \3lR ~ ~ \i1Kft~ CfGfqilRi ~J1

ffi ~ ~ Q ~ if \i1Kft

~ I ~ M if ~ iJlTcrr~lf ifi

mtR ~ CflICSl1i?I~~c~~ ~

~&m~~*~if

qf{qRfd if ~ ~, ~ ~ ~

~. I ~~ m<lT CflI ;;fig \11"1"1"

(diagenesis) ~ ~ I ~~ ifi ~

~~~if~tf{~

cnq ifi emur ~ (catagenesis)
lW1T IDU ~ ~(SlfU$d ~

\31~ w.r if ~. \i1Tffi ~ ~

i?1~ilCflI4'i ~ ~ I W M ifi wI
-&R if cnq Cf)f ~ ~ fun ~

~ ~$1IPlq)f Cf)flfR'iT ~ fct 50°C B

IS0°C Cf)fcnq W M ifi ~ ~
fun ~ I

qilRi~J1 Cf)f ~ cpR CJT€t~~

~ ~ Cf'WIfu 300 ~ ifi ~ ~

~~~~~~m
~ ~ €tffi ~, \ill JlffiFft B 'i"ISC -m
€tffi I <m emur ~ fct ~~T ~

~ if ~ iJlTcrr~l1~ "l1f3ITif

qrit ~ ~ I CflI(1Ij)~J1 ifi '*~ tf{

~ «lfuf ~ B Wl{f ~~

~~1l1 Cf)f \31&rR CR ~ ~

crT-~ if ~ M \i1Tffi ~

~ qilRi~J1 ffi ifi ~ ~

qldlq{OI if f1fifcf ~ «lfuf ~

~ ~ ~ \i1Kft ~ I ~ >lCflR ~

~c€t~ifi~~ft~
ifi \31&rR ifi ~ tf{ \3A ~J1Cfllctl'i

«lfuf ~ ~ ~ ~ \i1Kft t
~ ~ \Rfi >lCflR ifi qldlq{OI

if ~'*if I
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llfcl5 &r Cfif ~ ~ fcB 4twr

W~%, ~GJftit~m~

CTiffl t ~CRill ~ ~ 1tt 1

~~C;-~~Cfif~~

lW:rr \iff1Z m 4twr ~ m \i'ITffi"% I

~ cw:RR ~ ~~ t~' it %

1tt, ~ JW ~ I:JCR cfi ~-~

cw:RR ~ Cfif ~ ~ %1

cw:RR cfi \3RR U ~ Gffifi %,

WR i30ffl %, tit ~ % ~ Wt U
~ ~ ~I ~ ffi cfi ~

\3Wf~<:fCn Cff&f '4t qr;ft cfi <rt ffi U

i3WTt % 1

~~c;-~~u4twrit

m -w qRClcf;fj ett ~ WAT \31fl1

~ m ~ %1 B1: 1976 cfi ~ ett
tt:z~ f.FfT' ~~TT tt:z~ ~;rT' Clft

-3"l~1I~<1<11~ '4t 4twr fc1$1I~4f ~

~ it SR'K1T m ~I t~ m'
~cfi~~it~~

\31TtIT ~ ."4t . m \j19Jf iJR'ftITU cfi

CflT\Uf U ~ \3""B trc.1T Cfif 1111 t ;;TI

~ cfi \31ffi-qffi i31CKffur ~

~ Jl1100 ~ cfi % ~
~ ~~iTit ~, ~ ~ ftiit
ett~~~mm%1

t~ f.1;rr', ~ fcl1:rfuf ~ cpR

~ trc.1T % I i31T\TfII(? )1~;r '4t ~

'JfR WIT % fcB cmff ~ q~ 'j;flSC ~

Cfif CflT\Uf nR ~ 1tB m 1tt ~ ?

~ fcrnR Cfif C% ~~

~%:~~~~
ett ~ % I ::?){I\Jj(ifClI9)fc1<;.~ ~,

~ ~ ttli$JCfl{ ~ ~ ~ 1

::?){I\Jj(ifClI9)fcmR ~ ~

1tt % 1 ::?){I\Jj(ifClI9) ~ ~ CflT\Uf ~

>MTCr cfi WT it ~ OR ~ cfi

qRCl cf;fj Cfif ~ WTr:IT ~ WI?ill

% 1 -31R cn#r q RCl cf'1l "llT \31TYGJ-m Cfif

~ \FfCflT ~ cpR ett ~~TT it

-mW'l1Cfl ~ %, ~ ~

crftcrcf.:f ~ 4twr 1::?){I\Jj (ifClI9)fc1en ett

tt ~ Cfif 1tt %; CRT ~ fcr~

(~/~) ~~ J1~~ffi?ft '4t ~

&l1 '3O"R cfi ~ ~ tt ~ ~ 1

II(? ~ ~ ~ cfi CflT\Uf ~ fcB

1997 cfi t~ f.1;IT' cfi ~ % it

~ -3"llq~m«1 ~ U ~ U ~ OR

~ m ~ tt~; 4twr cfi \31W

~ GlT OR ~ &l1 '4t \Rjf

~I

~ \3lWT-\3lWT ~ ett ~

\3lWT-\3lWT ~ cfi m ~ ffi
cn#r qRClcf;ff it % I m ~ u ttlilll~ {

it ffi cn#r qRClcf;fj it ~'4t ett ~

~ t ~ )W:f: ::?){I\Jj(ifClI9)fcl<;.ett

~ ~, ~, M, cnU?1ern

"llT ~ '4t ~ TR qRClcf'il it

~%I~~U~~~
ern (Cfi.l16i€l) ~ \3""Bil '4t fcr~:

~ 20,000 ern it ~ qRClcf;:ff it

~~m%1

lWfCf ~~ ~ Wfl11T 40 ~

crsf ~ J1flIT I ~ U \315f ~ ~

5lR £!if ett ~ ~ %1 ~

WIT ~ ~ Cfif ~m ~ ett

~ U ~ 1J<IT % 1 \3""B ~ it

~ tit if.ft 131W'q ~ ~ II(?

~ i31T\Tf U Wfl11T 18,000 crsf ~

'q{ll~~~I~~~

~ ~ ~ ~ Cfif 'q{ll ~

(Last Glacial Maximum) W \i'ITffi"

% I ~ ~ i31T\TfU Wfl11T ~ ~

crsf ~ ~ ~ -3"lW'q ~ ~~

t ~ ~I(jl'i ' Cfl%"'JfR cn#r ~ ~ it

~~~~~~I

~ 10 ~ crsf ~

~TRf -W l ~ ffi '4t ~ ~ it

cw:RR ~ (~ CflT\Uf) Cl'i~~~l

it ~ ~ ~I ~ U m
crftcrcf.:f ~ ~ I Wfl11T 8500 crsf

~ cw:RR it 2.5° U. ett ~ m

~ li$'Ci:l'iOl~, ~ ~ J1fdfun

1700 crsf ~, 13clf, 14clf ~~ it

~ B1: 1600-1860 cfi ~ cw:RR

it Wfl11T 1° U. ett 9?"4t ~ (~

~) ~ 1000 crsf ~ ~~ 70 crsf

~ cw:RR ~~T: 1-2° U. ~ 0.5°

U. ~ 1J<IT ~ 1cw:RR Cfif mtIT >MTCr

~ ~ \J1"lft ~ ~ ~ %, ~
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1R'R U ~ Cfif ~ WR \R) \i'ITffi"

% I II(? ~ ~ fcB fcr~q cfi ~

~ Tf1T{"CRcrcff ~, ~ Cfif Cfif"{"Uf

~ \31T \i'ITffi" % I

II(? \JjI'i Cfll€I ~ t:zCfi tt "ffi<1"

U ~ 1tt ~ %1 ~$1I~chf ~ ~

~ ~ \31TCfif~TU 'l"lC1R'f ~ t9R

liT{f 1~ ett Gf1t, ~ ett ~

Clft ~~it, ~rT"{" ~ J1~ ~~

qil{I~~'fi{1 ~ qcffi cfi ~ ~

\J1"lft ~ - it ~'4t ~ \JjJ'iCfJl€I ~

~ \3R"{" ~ ~ ~I

)1~;r\jOffi % fcB iJK'fClT9)~

m- CflI1 ~? ~ crftcrcf.:f m -3"l~ 1I~ <1

~ ~ ~ Cfif"{"Uf'4t \3lWT -\3lWT ~ I

~~~~m~~1
~~~'4t~~~
'4t I ~ CflT\Uf '4t ~ ~ 1 it

iffi~fcB~%~~~cR

~ ~ ttlilll~{I(if cfi ~ 5lR-5lR

m 1 it crftcrcf.:f ~~ ett 1ffc1 J1~

~ it crftcrcf.:f U m ~ ~ I

~~ ett ~ U ~ t:zCfi ~

crsf cfi ~ it qRClFcl<1 ~ % I ~

Cfif"{"Uf~~ ~ ~ ClTffi fcrFcRur '4t

~ ~ %1 ~~ ett ~ ett

(CflI(iq~Cfl) ~ 41000 crsf cfi ~

~ U 21.50 U 24.50 ett -m.rr-m it

~ ett ~ J1tf'iT ~ ~ ~

% 1 <:JtT 1tt ~ ett ~ ~ ett

~ RslttCfl\1! ~ % I ~ II(? ~

~ f.f~rr;r ~ trrcft, m Qif 21000

W it t:zCfi 'B ~ 1

\3RR-mft<1 ~ ~ ~ ~

~-m U i3WTt %1 ~ ~

1tB ett ~ CflTlPIllf?IT it ~ ~

~ 1 \iW ~ ett ~ it iffi cnuiT

ett ~ it 1 ~ crsf Cfif ~ ~

1J<IT, m WIT fcB ~~ ~ ~

~..q ~~ ett Cf)m cfi ~ it crftcrcf.:f

U % 1 ~ ffi ~ 1J<IT fcB \iW

~~ ett Cfl!ill Cfif ~ ~ % ~

~ ~ Cfl11 ~ I ~ ~ ett Gf1t

U ;;TI \Jj1'i Cfll€I f11ffi %, ~ trill ~

% fcB ~ ~ ett ~ it ~ cfi Cf)Uf



~ it CfCf)~ 1~ WRf it '~'

~ ett ~ it ~ Cf)11ml ~

(fl!:IT \3"l'""CICfi~CfJIett ~ CflR'f ett

~ if ~ ett ~ if lOumftcfl<1

m ett ~ 30 Tft ~I J#wr ~

ifi il FjCfJI<1it \31~ Wfl1Tr 18 ~

qq~ett~it~ett~it

5 ~ \3"llCfR ett ~ cntf ~

~ 1 ~ ~ ~~~ \31'lfr ~ ~

fcl:; ~ tit ~ ifi COWT (~

iJf<1"~, Cf)1101ltill, m) ~ "CfJT

~~<IT~ifiCOWT~if

~ S\31T1 ~ if fibf&lql~'ii if

cfl11 ~ \1i:l1<11~ Icrffic if ~

~ "CfJT~'l1JCf ill ~ Cf)@ WI ~

~ W'l1CI(f: ~ ifi CflllTtifi \3"llCfR,

~, ~ (fl!:IT ~ 1:1\ 'lfr

f.1~ Cf)@ ~ 1

~~G:~~Bill~

nA- QT\m rmt ifi COWT ~ cn-&t

ffi'!l1R -~ ett GfT(fCf){ \% ~ 1 ~

~ifi~ifim~5~qq

~ w $r if ~ ~ \3"fW'q ~

1f{ m I 2m 'lfr ~ Q:B CflR'f if ~ ~

~ ~ ~ ~"CfJT 11&f ~I ~ fcl:;.

"4t. ~ ~ "CfJTI:[Ol\ 9:~ 1:1\ $r

ifi~if5TIT~~~

~ifiam~ifm~l~

COWT CJldlCHol ett 00 ~~
"CfJT~ Jl~T 'lfr ~ ~ WI ~ ~

COWT ffi'!l1R ~ ett ~ mffi

~~I

~~ett~~

~ 1\31'lfr ill 0fR t?rit -t?rit ~ 'lfr

~ ~ cn-&t ~ 1 \3e<I~{oll~ ~

M COWT ffi'!l1R Cf)11~ ~ ill

~ $r ~ ~ 1 qf{olllOid: 'I~
Cf)11 ~ ~ (~~T fc1fcRuT

q{ICJRld ~ ~) (fl!:IT"& 0fR ~

~ I ~ ~ Cf)G[ ~; m~ l CfI:lWt "& ~ 1:1\ 0fR ~

~ 1 ~~ \1i:l1<11~@ Icrffic ~

~ 0?&iIe<I<ll~ W ~ c€r M I

<ffit GfT(f- 'B * nA- QT\m' ifi ffi
"BtT ~ 1 ~ <p:ff \31~q: ~
CJII9:Ojlcf){ol1~ \31~ 0fR 'nA- QT\m'

\31\UT(fT f~:nrB \311"\ Cf)11 Cf)T~~

~~ CJldlCJ{olB ~ ~ I

WI?"!ffi ~ ~ ~ ~I ~

ett ~ 'lfr ~: ~ ~ ~ 1

~ ~ B \31R ~ fc1fcRuT c€r

q{ICJRld 'lfr m~,Brem 'lfr ~ 0fR

9:~ # cCfJUCfJ{ ~ ~ fc1fcRuT

c€r 'lfr ft <ITBrem ~ I

~, H <IT ~ BKif

~ ~ ~JTI c€r ~ trAT ill

-m"\ 'lft Cfift;:f ~ 1 ~ ~ ~

iJlfu;rw -3TI ifi it~ s~'lft \31~Cf)

~ /fcl1¥IT ifi fct~ ~ ~ c€r

~ if Wt ~ ~I ~ ifi ffi
~ ~ it ~ CfiIGRett ~

\3"B CflR'f if ~ ~ "CfJT~

~ ~ 1 ~ (f'lfr W~ ~ ~ \3"B

Blr1~~~~I~~
\iflfft ifi ~ $11f.'1c€f ~ ill ~ fcl:i<n

~fcl:;~qGjf~~~ill~

ifi ~ tRCf) if (~ qrm B \31Tffi

~) CfiIGRifi ~ ~ ett ~

Cf)11~ ~ ~I <ffit ~ ~

~~tRCfT~~ill~

~"ff ~m "CfJT"I:l"11TUT% fcp ~~

~~ ~ 1f{ ~I ~ if

'lfr ~JTI (fl!:IT~m ifi WTq

B ~ ifi CJI"W1RlCfJ (fl!:IT

~-qf{CJd'1l "CfJTqm m ifi ~

~~lfC!:~1

~ ~ if 1fcf ~ ifi

iJ"\l1 CflR'f if ffi'!l1R ifi 5-6° B. ett

fTmqc 1:1\ ill \31TlOi~ m ~

WJ: 1995 CfCf) w fcrsr:l 1:1\ ~

fclcrTG:~ WI l!:ITfcl:;cp:[f 'lff&f ~

~ if 'lfr ~ tit ~ m?

COWT l!:IT cbl {IRif.'1q;{1 if \3"llcffil\i1'i

~ ifi \31tzr:r'i" "CfJT~ fcl:;

~ ffi'!l1R ett fTmqc ~ 2° B. m 1

~ ~ qcffi ifi ~ B 18,000

qq~ett~ifi~~(fl!:IT

fct~#rsrur Cf)\ifi ~ fct~CJfcltll<1<1 ifi

:iU\i1<1CJI~~ ~ ~ Cf){ W1T fcl:;

~&f ~ ifi qrn ifi $r w ~

~ B Cf)11~ ~ \%1 ~

~ ~ fclcrTG:"CfJT\3f'(f S\31T, CfI:lWt

~ ifi ~JTI ifi qAt it ~ ~

rmt ifi \31Tm\ 1:1\, ~ B ~ lfC!:
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11ft if ~~m (fl!:IT ~~m ifi

~ ifi \31Tm\ 1:1\ (fl!:ITqcffif 1:1\

W1 ~ ifi -..ftit (fl!:IT~ ~ ifi

WlMt ifi CfCfiB ~ <1'rT ~ tt

w 11Cf ifi ~ 1

~ :iU\i1<1CJI9)ett w w if

,\31'lfr ~ m ~ m ~I ~

q)1{IRif.'1q;{1 1:1\ \31T~ ~ 2°#.

ett ffi'!l1R fTmqc cp:[f ~ {IRif.'1~ {I

ffi ett ~ it 0i1Cfff1\i1'i~

ifi \311l:H(f Cf)T ~~~ ifi Cf)T\UT

(fractionation) ~ ~ ~, CF1T ~

"CfJT~~~~if~

~, <IT:i<lq{IIII'jJTI ifi \3TIm\ IR ~

1:1\ ~ Cf)11~ Cf<TIwful ~ ~?

Q:B 0fR ~ "I:l"H ~ 1 ~

~\3m~ill~~m

~ett~0fR~~~

~ l:fT'"fCj"\Jflfd ifi ~ c€r 'lfr 0fR

~ ~ (fl!:IT~ ~ Cfllt1tI

~ ~ 4lR:<11<1

~lil~4~~

ftlit4l~
fi:r?IT,fct~q ~ ~ ifi \31Cfffi

1:1\~~~~~

fcl:;<:rr 'P1T, ~ ~ if ~Cf\UT

~~llWT ifi ~~TCf) .<QT ~. 1ft. ffiQ

uft c€r tRTCJTC\~ ~ 1 ~ ~~T

mCfJR ifi ~ $fr ~ 'lfr

m G/fq ~ l w \31CfW IR if

~ 'lfr ~ Cf)@ ~ I itu \31T\Jj"

"CfJTa:rr&IT'"1m ~~T ifi lffifCf) \31~

~ ifi ~ IR \31T~ ~,

~ tf ~ ett q<1TCJ{Oft <1 ~

~~ B ~ ~ wwr coB \JfT

WI ~I

~ qq 5 ~ c€r fct~q ~

~ ~ \JfTill ~ 1 30 qq ~

United Nations ~ General

Assembly ~ Human Environment
1:1\ ~ Stockholm Conference

ifW~c€r~~~

~fcl:i<nl!:ITlwqq~~

ett \jq'1lrldl ~ ~ ~ CfI:lWt

~ World summit on sustainable

development ifi ilcn ~ ~ \JfT
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~tt~~tlOmd~m~
cfi TR -GlW CfiTf1TtR ~ ~ ~

~ etT \3lT~ ~ ~ qAt ~

~~~~I

UN etT ~ fMli cfi ~

~~T qcffi, Ch{lcN{Xi ~ ~

~ cfi I:ffiJ9 ~ ~ ~

ww:rr B ~ ~ ~I ~

fM(r~~it~~fcp~

if M ~ ~ (Disaster) B
~ 1'tf ~ iJfT BCfi(f[ I

~~~~~ww:rrl ~c& ~ if it ~ mcrcR,

~ Glacier ~ Ice caps ~

~ ~ I ~ Research B ~ ~\3lT ~

fcp BTft ~ cfi mountain regions
cfi Glacier cover ~ iJfT ~ ~,

~ 'T4T ~ m ~I ~$1If.1ch'1CfiT

l:Jl'RT ~ fcp Green house gases cfi

~ ~ B Global warming it m
~, ~ mountains cfi low lands

if qAt c& availability ~ hydro­

electricity c& ~ ~ -&t<Tt 1

~ vegetational belt -m shift it
wncft ~ ~ ~ if ~ B mcrcR

it~~1

~

~ Ch1 ~ if "Wl CfiT

\3lTWf" \3l~ ~ CfiT"ER~ ~ I (ffl"

north-west if m-~~ B ~ east

1f ~~~?f ~ (fCf) ~'qlT 2600

fct\'1;I41c:{area if ~ ~\3lT~ 1~

range c&width 320 B 400 fct<'fiJ:lk{

(fCfi ~, ~ <Mr cfi ~ B ~

~ (fCfi ~ ~ 1~ mountain

belt CfiTnorthern part ~ cfi qQR

if ~ ~ 1~ cmft CfiT~ ;:p:rr

~ ~ ~ mountain system ~,

~ 3 B 5 CflU9 BR'f ~ ~ stages

B m f.1fitr ~\3lT ~ I In fact ~

range Asian continental plate cfi

Indian plate Ch1press m cfi qftUJ111

~ sit earth movements B create

~\3lT ~ I ~ earth movements ~

Ancient Tethys sea 1f ~ ~~

deposits Ch1 i3)q"{"i30T W:rr, ~

~ CfiTtll'R iJfT "ffcfiI ~ (UN)
~~~~~~-m~
~~~~mrrtRf
B ~ m I:ffiJ9 ~ WI" if

~ ~ W wf;, ~ mtt "ill

Background cfi ~ ~ it \3lfqCf)f

&lR ~ ~ cfi ~ c& ~'*
etT ~ ~ ~ 'tWffi t ~
m~cfiOOfUf~~~

~~I

I:ffiJ9 <Rffi etT ~ cfi 20 ~fcl

~ if ~ ~ ~ Clm (ffl"Bit OOR cfi

~ etT ~ ~ cfi 10~ ~ Ch1

~-11T'R etT ~ ~ m
~ 1Indirectly ~ ~, ill I:ffiJ9 Bit

OOR etT \3lT~ B ~ \JF1<"i~1 Ch1

\JR'f Q;Cf ~, ~ ~ ~ ill
~ m tt ~, ~ tt ~ (ffl" ~

\3lT~ murr -m ~ ~ I i3i'"'R _

cfi ~ B ~ \1fTlf ill WM'T 50

CflU9etT~CfiT~WcrI:ffiJ9

tt~I~B~~m~

~~I~~it~~

WI"~etTWATif~Ch13B

4TIT~~~~~,

~ it ~ TR-~ cfi ~

~etT~~CfiT~B

~CR~~I

~ Bio-diversity ~ ~

fcrfcrqffi cfi ~ ~ I ~ ~~TI

QlllcH°ftll ~ Clm flif'QRNi Fctfcr~

etT ~~~ fclm:rcf ~ ~ 1~

~ B tt ~ R~~ ~"ITM1etT

m cfi f¥t ~ CfiT~ m~~,
€lfcA ri~ tt if United Nations

~ OOR cfi ~ CfiT ~ Health

check-up FcPlIT~, ~ qc:rr 'qffi ~

fcp ~ B I:ffiJ9 ~ Xi{OIlW'i it ~

~ ~ ~ ~ Qlllcl{°ftll ~ B

m etT ~ ~I ~ ~ emur

~ - ~ ~ ~ crm Natural

disasters etT _ CfiT"WlTill{ ~,

~ - Land slides, Avalanches

~~~I~~~

~ ~ ~, ~ 1:ffiJ9, ~ fcp it

m~I (ffl"summit ~ 00f1r etT

~~TT if ~ 10 mffi if ~ ~

~CfiT~~Clm~

10 mffi cfi f¥t ~ cpr:f ~ fctcnfWr

~I

q<1fcl{OI ~ ~ ~ ~

~csq q){ffiT ~ fcp ~ cpt 'if{ if

~ cfi 00f1r etT ~TT if ~ ~

~ CfiT~ oR Clm ~

00f1r ~ \if1-fITtlWT Ch1 \jff1ffiC/)ml ~ cpt cfi ~ ~ CfiT

~ wr ~ "~ Ch1 ~ ~

~", ~ fcr~WM m ~
UNEP cfi Executive Director Klaus

Toefer ~ ~ ~ 0 ~~if

arcRf ~ ~ -

"~ cpt etT fcr;r:r ~ "~erft Ch1

~~~"~, ~Jwffi~
CRCft ~ fcp \31TCf~ ~ ~ B %
crm ~ f.1cllffi~l ~ ~ qffi

~ cfi ~ cfi fcr;r:r if ~ Q;Cf

~ cfi 00f1r ~ WWf~fR;r m I"

(ffl" ~ ~erft cfi ~ Ch1

~ m ~ ~ CfiTtll'R ~

m if "ff~ ~ I ~ cfi 00f1r

~~~qp:f~~~
m~wm:ltClm~~

cfi ~ ~ ~~TT if ~ w:lffi m
WI" etT i3Wi~~ ~ I

~ cfi ~ Xi~'(Cjl[ul~ ~,

~ - ~ ~ ~ \ffiCfi m,
emur, ~, f.1cR Clm ~ ~

~I ~ ~ ~ ~ ill \Rffi
!1FfCf Clm ~ "ff-m ;;Wr ~ ~

~ ~~, €lfcA ~~if
Mm etT ~ "lIT~ \3lT

\JfTffi"~ ill ~ ~ indirect WI" B

~ mcrr ~ 1i31f\i1~ cfi ~

cfi emur ~ if imbalance ~
iJfT "® ~ ~ ~ if ~ \3lT

~ ~, BtT Blflf ~ GflfuT 1'tf ~ ~,

~ wsrr ~ \JfTffi"~ ill ~ ~ \3lT

~ ~, com ~ ~ ~ ill com

~I
United Nations ~ cpt 2002 Ch1

tt~ CfiTcpt" ft ~ ~fi. ,
~ cfi ~ etT fTRcfT ~TT ~
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east it northern India ~ Qlfcb«lI'1

~ ~, ~ it ~ border
ffi? ~ ~ form m 1J<:1tI i31f\1f

'4t mountains ~ develop JlR

change m w ~1 '1tt cwur % fcO

mountain ranges it ~ ~
i3W'r~ ~ I ~ Central Asia it
131Ft CfRift~ QClT\3TIit Indian

sub-continent c€r protect ~ ~

ett ~ c€r ideal m ffi if

helpful % I ~ range ~ ~ cfi
monsoon \311"{ rainfall q"{ 'l:ft

influence STffi % , ~ monsoon

clouds c€r fertile plains q"{ ~T

m ~ force ClmIT% 1 ~ ett

m ett climate higher elevations

q"{ subtropical, warm temperate,

cool temperate -B cold alpine

climate % I 4800 ~ it ~ ~

q"{ climate ~ cool % JlR ~ Cf)f

temperature below freezing point

ffi? "WIT % 1 ~ cwur ~ Cf)farea

permanent Wl it snow JlR ice it
covered "WIT% 1~ cfi eastern

partit~~TMt~

~ western part wsrr "WIT % 1

~ ett BGffi ~ ~ ~ % fcO
~ ett ~ ~~TT ~ it 'l1ft @ft

~ ~ it South Asia c€r ~ ett

supply Cfi\Cfi~, Spiritual aspect

cfi ~ ~ ett ~ hydro

electricity ~ generate m if

capable ~ 1

\J1'1~{§41~ cfi~-~ ~

if industrial Cf~TTcommercial

activities '4t ¢ ~,~ ~ cfi

ecology system c€r 1F~ ~ ~

it <rn % 1 'fbt9 1J;&:r ~ if
deforestation soil erosion \311"{

restricted land q"{ q~;f cn~fT

pressure ~ % 1 ~ if m
~T cfi~ forest Cf)f1/3 (one third)

forest area Icm11R % 1 ~ cfi ~

it soil erosion JlR land slide Cf)f

~ ~ \J1Tffi% 1 ~ ~ area cfi

rainfall if '4t cmt \31ffiT% I ~-~

Icrtlfllc \311"{ unmanaged road

constructions it '4t soil erosion m

m %, *tT-~ ~ it ~ BR'f
3 ~ C'1"ftK;c \J1l1TM % ~

ratio OOR it BGffi ~ % 1 ~

~ Cf)fslopes ett ~ overflow

~m\J1Tffi%~~~it

~~TT ~ 131FtCf)f~ GRT"WIT% 1

~ ett ~ it ~ ett \3mm

Cf)f JlT1R ~ ~ it WTP1T\JfT
BCf)ill % fcO ~ ett ~ cfiwater

flow if area wise ~Cf \31~
variation % 1~ it err *tT Cf)f~

ratio 70:1 % I

~ err "B'4t mountain glaciers

recede cg W ~, 1=f1R~ cfi

glaciers ett receding €kH'1ICficrtfcf;
-B Q"T "{ttT ~ 1 International

Commission for Snow & Ice (ICSI)

~ \31'4tQRTfm it ~ ~ \31erR it
~~~%fcO~cfi

Glacier OOR cfi ¢ ~ ett

Wf'1T if BGffi \31ftlcn~ it ~ w
~ 1\WK ~ present trend continue

"WIT % err, ~ 2035 ffi? ~ ~
m\J1RCf)f~mm%l~

cfi ~ Wfl11T 30 ~ ~

area \31e.FlT mountain area CfiT

17 ~~TCf ~ cover Cfi"@~, ~

Swiss Alps it ~ 2.2 ~~TCf m % I

Polar caps cfi ~ BGffi ~ Ice

~ qr:jt \J1TCft% I ~ if ~ \J1R

en#[ 15 Q\J1R~ if ~ Cf)f~

~ ~ %, "iT Cllt 'lIT ftr~

*tT JlR ~ c€r water supply

Cfi"@~ I it ~ ~ m ett life

line ~ I ~ Gangetic Basin it m

Wfl11T50 $ ffi1T~ ~ "iT "Bft

OOR ett ~ ~ Cf)flOcIT~
%1

~:~'"IIW'l~~
~

QI1 "B'4t ~ ~ fcO i31f\1fit

Wfl11T5 it 6 $ Cllt ~ Indian
JlR Asian Plate cfi collision it

~ ett ~ ~ wTt JlR \Rj<g
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~ if convert m 1J<:1tI ~

Cf)f~ JlR ~ ~ ffi? \31T

~ ~$ tl'R'iTit ~ m qr:rr

%, ~ mountains ~ permanent

snow line cfi \ffl"{ ~ wfcf ~, err

~ ~ CfWsnow JlR ice it ffi
wfcf ~, ~ ~ cpm \J1Tffi% I

~ 20 ~ tl'R'iT it ~ q"{

~ f1fi:Rr m w ~ JlR human

history c€r ~ cg w ~ I ~

cfi ~ it Wfl11T12 Q\J1Rcubic

fcR;TI~ ~ qRt Cf)f~ ~

%, ~ ~ mountain region if

~ ~ ~ %, ~ cwur ~

~ mcfi~-~ ~ iiTtq-~\3TI
Cf)fJ1TG:~ff1clTB"~ % I ~ ~

~ it 131FtCfRiftwm JlR ~ am
~ lJit qRCld;fl it ~ ~ ~,

1=f1R~ Cf)f "EfC'1T-~ ~

Wl it green house gases cfi \ffl"{
f1'4\ % I

~$1If1chf~ ~ 1997 cfi ~~

cfi ~ fcOit lJit ~ ~ it ~

JlT1R WTl'1T ~ fcO 13mdil c:1 cfi
\j('Cf"{- q~''qlft ftl1T~Pl if ff~TCf

5 fcb~14k{ ~ slCfiRlOwl, GfT11CP

~ if ~ m, 1=f1R~ ~

1998 if 20 ~ tR 1fIOIT,~

~ 5 tl'R'iT Cf)f ~ ~ ~

16.5 ~ Cf)f~ I

ilCfiRlll;ofl~ ~ *tT ~

c€r ~ ett supply m en#[ ~

it~%lm~'4t~

~ tl'R'iTit tR m % I tR 1842 it"'

~ observe fcl?<:rr\JfTm % fcOsnout

it recession Cf)frate ~ BR'f ~ m

% ISnout ClQpoint mc:rrt ~ q"{

~ ett ice ~ M %1 B1
1842 -B 1935 ~ Gft'q l~~TIOH

7.3 ~ ~ Cllt cfi ~ it tmrr

m %, ~ 1935 it 1990 cfi ~

~ ~ 18 ~ ~ Cllt m 1fIOIT1

\3ft"BCf if <n? <i~ ~"BR 'JR if
temperature cfi ~ JlR ~ if

~ m ~ ett ~ cfi cwur

m wnill %1 ~ WPR ~ ~T

Cf)fGI9TWrft ~ 44.3 ~ ~
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Cffl, \:1mdil('j Cf)f00 ~ 13.3

~ md" Cffl ~ \:Imdil('j Cf)fm

fW\ ~ 23.5 ~ md" Cffl cfi

\3lttrcf "# -qc \QT ~ I ~ wr"#

precipitation tr{ effect ~ ~, iiTI

~ cfi ffi Cf)f~ m ~I
~ ~ cfi~winter ~

summer cfi precipitation cfi m
~ ~, lffi ~ ~ 11~ ~ cfi

~ cf;q('j-summercfiprecipitation

"#m~~I~it~~~

mer BT~ it ~ cfiecology

system tr{ ~ ~ Sf('j" B9?ill

~,~~~~~~

it W"M'T 15 ~ ~ @ ~~
~m~it~~~
~ W"M'T 30 ~ ~ I ~ it
~ ~ qRClct;fl "# ~ cfi f.1ClIRi-n

Cf)f>Mlfcm N1T ~ ~ I

~~~cfiqtijit~

~~~~itcRt~

~ CRFf ~~, ~ soil erosion

~~~~.m~
~m~~I~~~
it err deforestation ~ ~ B1WIT

~,~em~~~~
demand ~ I ~ ~ border

areas it ~ m ~ ~-~
mcfi~~~"#~~

CRFf ~ ~ ~ I ~ cRt Cf)fIcRr~T

S'* ~ ~ ~ ~ it land slides Cf)f

~ ~ ~ I \Jj'1fi~1 cfi ~ # 'lft

~ ~ it pollution ~ ~ I ~

~ areas, \Jfif CfJlft iJ'f1R;r~

~~~~,~~
~ cfi m m ~ ~-Cfiilt

#q?:~~~I~~Cf)f

~~~m1p1T~fcp~~

cfi~ Clif cfif1cn"m~ (Dysentery),

~ ~ cllllf)l~s ~ "llliIR4i #

mtrcf m ~ ~ I ~-~ m, ~ ­
Cfl~1ffi"~ w ~ ~ ~ ~
~~'lft~cfiCW{#~~
~I

Wi'BIT Tr {" I tfIlR cRf

qlllCl{uftll B1WIT-3TI# ~

BBT~ Cf)l1W ~ ~ m \Flcfi

~ cfi ~ ~ it Wrrt 00 ~,
~ flllilPlCfl ~ Cf)f CllctICl{UI

~~~~~~~~~

~ "1Tcfi ~ I ~ ~ BIt ~ cfi

~itm~Bt~~
"df ~ lffi m 'lft m~ ~it

~ ~ tZm Specific Social ~cf

Economical Problems ~, ~

B"liTt:lT'1"em cfi localised ~ # m

fcl?<:rr\ill B9?ill ~ I ~ ~ m cfi

lWt %Anthropology (llRCf fcMR),

Social Science (flllilPlCfl ~) ~

Human Geography (llRCf ~) cfi

~#~~~I~~
mountain region Cf)fmanagement

~ ~ fcl?<:rr~ ~ fcp em cfi

~ ~ TR-GfW ~ cfi IcRr~T# .,

m, ~ \Flcfi lWt Q:# m q-~

icfcl?fWr ~ \1fR ~, ~ ~

~ <fit ~ ~ ~ I31'Rt

~-Uit ~ w61 ~ ~ Ql1

wft <fit ~-~ ~ it ~-~

~ # wm=r m ~, Cflft Ql1

~cfi~~~WT

CRml
~ cfi ~ CflfcrCflI81<:;1fl~

~Cf)f~~ ~~it~m

t!~{ct114Cflfcl?llT~:

JH~'d{«1i ~ ~ I
~~~:II

~ cITllf1tft CfllT& I

~:~~:II
"In the northern part, there is a

mighty mountain, Himalaya by
name, the abode of perpetual snow­
fittingly called the Lord of
Mountains, animated by divinity as
its soul and eternal spirit or, in
other words, Divinity Incarnate.
Spanning the wide land from the
scale of the earth, sea, he stands as
it were, like the eastern to the
eastern"

(Olschak, Gansser & Buhrer,
1987)

"'3'd\ ~~TTit ~ ~~ #

~~~#~~~,
~ ~~ \31~~, ~ Cf)f\31lCffi11

~ ~ cfi ~ # 'lft ~ \ilfill

~, ~ ~~Cf\ ~ I31'Rt JlliqT ~

\3"l1'"fHlfllCflctl# ~ BlfJT ~ it

~ fcl?<:rr~ I ~ ~~ it ~ BrercJ:

~~m\31Cfffi\ ~ I ~ ~ ~~TT

it~~~~%g~~
f1qffuf Cfi«fT ~"

lIT. i3l~ ~ fWm

(Fcl~q~ Wrn, 5 ~
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~~~··**~***'~~*~*~~~~~~***~~~*···~l

~ 'I'/ffif m<li1\,~ ~ fcM'T, ~ ~,
T, ~~~~,

~ <f;;stTq ~ ~'-lR ~, ~,.
,.

~ I·
~ -~-¥i-Io-I-~
~

~ ~~~~~~~~~1ft.~. i
1'Ii.~~2.~~.l ...<t\~6'lm3l'lfO>l~;~.'V ~

. l'IUll'ftlI'f.Tllf<l;ln~I_~~~mt;rq~~~ •• S
~ lI'ml 31<'Rl ~ ~ I

~ ~ k~y

I (gro ~ 'll"111l"lilmtT; (£~rli;.'!'l. T'l"

.,.. -
~"!1'Jt"R~¢bf1 """tl'">"w:Fm~

~ ~"- -
~~::::~::~**..~;u*.~~:::~:~~~

'qffif ~ m.~.qr.it. ~.
WM'T cfRf cffi it ~/~''1I~c

ett~tzcf~if~~I~

~ ~ ~ ~ ~ ~lfcl&:f)l(f tzcf 'iClR
dCfl41fcb<ll ~ ~ ~ m.~.qr.it.
~. ~ ~ ~ ~ ~ (10-11

~,2002)~~~,~

~m"~ ~ ~~~fli~R:f9?Cfl

~Cfl41Cffi" (~dCfl41etl ~ 'iClR~)

~ I ~ cor ~ ~~'lf ~ tzcf

~ ~ ~, ~, qftlWJf tzcf

~-~ \31Tf?; ~ ~ ~ ~itq
cprf, ~ dCfl41fcbl{! ~ CflR>'1I~~1

tzcf f.1?J;:r l:f{ ~ Cf){1T ~ I ~

~ BQ-~ ~- ~ ~

~,~~~~,

~-~~~~, \3m
~~~,~~~

~,~~~~
~ d"~ ~ tzcf ~ fro
\3WWr I ~ if ~ ~ 32 :q~rmf.1cn

tzcf f1\ifi mJ1t ~ ~ ~

~ ~ WM'T 115 Cfl4i1IRl{! ~

~ fWITl

~ cor ~ ~1{(5l°s
""\

~~mm~-*~.~
(~ .~.~ .) am fcni:rr 1flIT d"~

~ cor ~'q m.~.qr.it.~.
~ i31tz1~-~q ~~TCfl -* ~. ~

d"~ ~ fcMrT ~ ~~TCfl -* ~.

l:A. fii-'>lT~ CllI&lI'il am Si31T1m.
~ .qr .it .~. ~ d'Cflfi fcNrlf ~

~~mwf-* ~~, i31l\.l:A.

~Tl1f ~ ~.qr. ft.ffi" ~ '4t ~ it
~~l:f{~~~~

~ wI ~ ~ CfJIl1'1T~ I

'qRB?l1~~~~

~~~~B?l1~ 'qffif~~

~TT<IT ~ i31T~ ~iTtTCflffi i31T aTU

~-~, ~CflI4\1Cfl-~ d"~

~-~ lft~ fro it ~

~~~~~B?l1~~d"~

~-\If\Tf BmtR-~tR *itfr ~it~
J:RWf ~ ~I

fl~lli:

.1fct 'qffif ~ ~ ~ ~

it ~: ~ ~, i31Cf: 'qffif ~

~ cor i31~ Cf)'{" iFfCfiT

lil'1etlCfl{OI ~ \jff'1f ~ ~, ;:rft

i3TI\il CfCf)~ ~ ~ ~ qffi

~~~~~~~I
• ~-Bm lft~ ~ ~ if ~

~ cor i31~ Cf)'{"~ it

~ ~ tzCfl3ffcfiD:~ ~ I

• ~ cor ~ful~ Icr~~ m ~

fWr 'iClR ~ qil~f9?Cfl ~

~'11<11~~{ (qr.~.~.)cor m Cf){1T

~I

.~-~ lft~ fro ~ ~ ~

fWr~~~~~it

~~~it~~cor

w:rm Cf){1T ~ I

• ~~ I~iq i31TR ~ f.ll1fuT ~

qR~I\J1'1IJ1t c€t ~ it m ~
~if q'lff cd" ~l-d"Cf);fic6T ~q'

~-~ ~ cor ~Cfl::llCfl{OI

J1fdi31fCf~'lfCf)~ I ~

~ ~~.~
IcrM IDU wnfOrd"

"&Ft ~I

• ~-\If\Tf ~ {lfllll\1Cfl

~ ~ i31TttR l:f{

1~q:, ~ l1T~ iH

l1Fl~?f ~'1"Frr

~ ~, ;:rft i31P1

\Jf'iCfTc€t '4t \rCR'l~

ml

~ fl~Rl<ll ~

i31fdhcfCf i31~<1

fl~Rll{! ~ m.~.
qr.it.~. ~
~~~~

~ ~ Bfi1fcl ~,

\IfT B1fTl>iT Cf)T

ff~ eft ~

mcor~~d"~

~it~~~if~

~ ~ tzcf ~ ~ ff~J1t

cor ~ ~ fl'IO'1I(i"lCfl~

~ ~ Tl: :qw'q cR-1

~ ~-~ffif1cp ~~ ~
~~TCfl -* qr.m.llUW ~

~ ~'4tfl~l{! it ~ ~ I ~

WWit ett ~ l:f{ ~'4't eft

~-~ ~~-ell
~: ~ %'i"T ~ €rlT

fcb 'qffif c€t '1ell '1d Ii ~ Cf)11-wcT

~ cor m Cf)'{"~, ~

tzcf lft~ cor ~ it ~ ~

Cf){1T ~I ~ WT tt ~ ~
~-\If\Tf cor ~ Cf)'{"'i"f~, ;:rft
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BIRBAL SAHNI INSTITUTE OF PALAEOBOTANY, LUCKNOW
PUBLICATIONS AVAILABLE FOR SALE

1. The Palaeobotanist

Volume 14, 1965, Rs. 60 ($ 13.50)
Volume 15 (1,2), 1966, Rs. 40 ($ 09.00)
Volume 21, 1972, RS.100 ($ 18.00)
Volume 22, 1973, RS.100 ($ 18.00)
Volume 23, 1974, Rs.100 ($ 18.00)
Volume 24, 1975, Rs.100 ($ 18.00)
Volume 25, 1976, RS.150 ($ 45.00)
Volume 26, 1977, RS.120 ($ 30.00)
Volume 27, 1978, RS.120 ($ 30.00)
Volume 28, 1979, RS.240 ($ 60.00)
Volume 29, 1980, RS.240 ($ 60.00)
Volume 30, 1981, RS.120 ($ 30.00)
Volume 31, 1982, RS.120 ($ 30.00)
Volume 32, 1983, RS.120 ($ 30.00)
Volume 33, 1984, RS.200 ($ 54.00)
Volume 34, 1985, RS.300 ($ 80.00)

2. Revision of the Indian Species of Glossopteris 1979

Volume 35, 1986, RS.300 ($ 80.00)
Volume 36, 1987, Rs.600 ($150.00)
Volume 37, 1988, RS.900 ($ 90.00)
Volume 38, 1989, RS.900 ($ 90.00)
Volume 39, 1990, RS.900 ($ 90.00)
Volume 40, 1991, RS.900 ($ 90.00)
Volume 41, 1992, RS.900 ($ 90.00)
Volume 42, 1993, RS.900 ($ 90.00)
Volume 43, 1994, RS.900 ($ 90.00)
Volume 44, 1995, RS.900 ($ 90.00)
Volume 45, 1996, RS.750 ($105.00)
Volume 46 1997, RS.750 ($105.00)
Volume 47, 1998, RS.750 ($105.00)
Volume 48, 1999, RS.750 ($105.00)
Volume 49, 2000, RS.1600($120.00)
Volume 50, 2001, RS.1600($120.00)

Rs. 300 ($ 60.00)

3. Indian Gondwana Annotated Synopsis 1994
Volume I (Palynology-Biopetrology) Rs. 150 ($ 15.00)
Volume II (Permian Megaplants, Mesozoic Megaplants) Rs. 150 ($ 15.00)

4. Coaliferous Resources of India

5. Precambrian Stromatolites of India and Russia

(A Catalogue of Type-Form-Genera)

6. A Catalogue of Fossil Plants from India, (11Nos.)l991

1. Archaean & Proterozoic Palaeobiology
2. Palaeozoic & Mesozoic Megafossils
3. A. Palaeozoic & Mesozoic spore & pollen

B. Palaeozoic & Mesozoic Megaspores
4. Cenozoic (Tertiary) Megafossil
5. Cenozoic (Tertiary)

A.Spore & Pollen; B.Fungi
6. Cenozoic(Quaternary)

Palynology & Palaeobotany
7. Dinoflagellates
8. Diatoms & Silicoflagellates
9. Nannoplankton

10. Calcareous Algae
11. Archaeobotany

1995

2001

1991
1991
1991

1991

1991

1991
1991
1991
1991
1991
1991

Rs. 550 ($ 30.00)

Rs. 300 ($ 30.00)

Rs. 95 ($ 10.00)
Rs. 160 ($ 15.00)
Rs. 320 ($ 25.00)

Rs. 110 ($ 10.00)

Rs. 290 ($ 20.00)

RS.ll0 ($ 10.00)
RS.115 ($ 10.00)
Rs.100 ($ 10.00)
Rs. 80 ($ 05.00)
Rs. 55 ($ 05.00) •
Rs. 80 ($ 05.00)
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I) 50% DISCOUNT ON PUBLICATIONS PRINTED UPTO MARCH 1993

ii) 20% Trade Discount only from Vo1.49(2000) onwards subject to the condition that the Agents
should provide their Client's address.

Payments be made by BANK DRAFT in advance in favour of DIRECTOR, BIRBAL SAHNI
INSTITUTE OF PALAEOBOTANY and send to Registrar, Birbal Sahni Institute of Palaeobotany,

53 University Road, Lucknow 226 007
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1950-Pandit Jawaharlal Nehru along with Mrs. Indira Gandhi looking at fossil
specimens at the old building.
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1/ A man who pursues
his work in such a devoted

manner follows the right
path, his work is good, the
man is good. fI

- J awaharlal Nehru
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Golden Jubilee
The institute celebrated Golden

Jubilee during 1995-96. The Jubilee
Lecture Series were initiated during
this period and so far 5 Jubilee
Lectures were delivered by eminent
Scholars. The sixth Jubilee Lecture
will be delivered by Dr. Lalji Singh,
Director, Centre for Cellular &
Molecular Biology, Hyderabad on
Science of establishing individual identity:

Past, Present & Future on September
10, 2002 on the occasion of
Foundation Day. His Excellency
Governor Uttar Pradesh Shri
Vishnukant Shastri will be the chief

guest.
Institute decorated for Golden Jubilee celerbrations on September 10, 1995.

We are grateful to the Department of
Science & Technology, Government of India,
New Delhi; to the Chairman and Members of the
Governing Body, Research Advisory Council and
Finance & Building Committee of the Institute
for continued support and encouragement. I am
grateful to all scientists, technical and
administrative staff for their kind co-operation.

o/f(~{A

'l13M{ 'fl()./J1Ijtli?HMI t:J.

Prof. Anshu K Sinha,
Director
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