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SYNOPSTIS

The present study was carried out to provide a chrofology
alaeoclimatic and palaeoenvironmental events of the
te Cenozoilc period in the Kashmir valley using radioactive

d*magnetic polarity dating methods.

;Thé Kashmir valley (Lat. 330 30' to 34° 30“N., Long.
kt6 75O 30' E.) has a continuous and éaéily écqessible
ecéfd[of hhe late Cenozpic lake sediments of about 3000m
kékness. This reiict lake bed which waé drained out due to
iuplift providesvsuitably exposed sections with well

signatures of the various glacinl and interglacial

deposits of the basin can'bé divided into three

Loess, Uppe: Karewa and Lower Karews. 55 the drained
bed presents plateau like burraces, they have been
rmed Karewa in the local Qlalbct This term has now been

epted in the geoloqlcal literature The Lower Karewa

lignite with an alternation of clay, silt and sand
Their total thickness is estimated to be about 2500m.
bper Karewa formation, on the other hand, consists of

ZQQtal beds oi gravel, calcareous clay s, marl-bands ete.



‘35 57£otal thickness of about 100m. Various glacial
1ﬁé5rand Out«washeé intrude into the Karewa fommations
*strat¢gLaph1c mdrker Aécordinc tb-de Terra(and 
e ldke tlnally ‘drained out during the I1 1nterm
z'tﬁus exposing the lake beds on the Himalayan no:thw
sidé}also. The Pir Panjals were continuously ric 1ng and
iéke‘beds ori that side were already exposed when the Karewa

_chrank and shifted towards the Himalayan side. It appears

ﬁ'atfthé*last(?) glacial period is marked by loessic deposition

hich is thicker on the Pir Panjal side, as it was exposed

ier, and thinner on the Himalayan side.

s continuous record of the Late Cenozoic palaeoenviron.-
ptal,events has been a subject of great interest to geologists
Qr‘over 100 vears. The classical methods of geomorphology,

*palaeon tology, and palynology have been applied to these deposits

~bqt not yet in a comprehensive and systematic manner., So far no
hy sical methods were available to the earlier workers and
herefore many controversies remained unresolved. ¥or example,

fthe beginiiing of the Karewa lake has been variously dated from

iocene to kleistocene times.

 Thé Kashmir basin attracted cur attention as it provided

~pnique sediment profile ofw.3000m thickness in a continental



1oﬁ;f~50 far the long palaeoclimatic records were
v’deé?énly by the sea~cores and the lake profiles (for
13;;1aké Biwa ox léke_Van) nave been s0 rar bored only
e a maximum depth of 200m or so. BEut since in the case of
euéaﬁld\go back to perhaps 5 m.y. and sample 3000m
&menﬁ,Without reéourse to boring, I took up the

o _cf dating the Karewa lake sediments by using radio-

_and palaeomagnetic technicques.

Tﬁe results oi these studies are presented in six chapters,
st being introductory and the last summarising the

sions.

In CHAPTER TWO, I have provided an outline o: the geomor—
1 features and their stratigraphic correlations in the

I have described the physiography and geological formations

clﬁdingfthe present day ecology. I have also triad to‘define‘
’belem'of Plio-Pleistocene boundary. The drainage pattern and
 C%§limanifestations have been described in de£a11 as they provide
geomO?phdlogical markers for dating the eventé./‘ihe rolé‘played‘

ectonics has also been explained.

In short, the available evidence on geomorphology, palyno-
"ndmpalaeontology has been sumarised to provide a backdrop
tbblems to be tackled. Though the available palaeontolo-

and\pélynological evidence is not yet adequate, it does



T

e broad chronological pegs on winich a time-frame can

Itgmust be emphasized'that it is a continuous and

;recora”so\it is an ideal location for macgnetic
tigraphy ..
have also shown that the loess represented the last

~tibnal'episode in the wvalley and probably marks the last

;aridity. In the body of the loess there are scveral
,édls which should represent che relatively wetter and

erfepisodes in an otherwise arid and cold phase.

LR THREE deals with radicactivity dating in which

e radiocarbon and uranium/thoriwn methods, I have described

ieory and technigue of both the methods and their limita-

in the context of the samples collected by me. I have also
scribed the methane reactor that was developed by me for prepar-

acdlocarbon samples.

,fﬂé,upper'part of the "Loess'" deposit has been dated with the
Véthdd; both organic and inorganic fractions were extracted
heir radioactivity determined to check on the validity of

f,_ It is gratifying to note that in general there was a

., 14 .
d.concordance between the C dates bPased on organic and

rganic fractions.



. o - s 14
nce the Karewas cannot be dated with the ~°C method,

pted to obtain approximate "ages" using the Ionium

' °dating, Following ikauifman and Broecker's attempt at. .the

dﬁglaciation in the valley. These sites are generally located
éboﬁt C.1600m altitude. This resuit is in accord with the
dat=d pollen profile from a bog at ¢.3120m
deglaciation was in progress there at ¢.15,000
that the last deglaciation in the Central
started around c¢.18,000 . + lOOQ B.r., which is
iﬁ'keeping with the latest ¢lobal evidence as repbrted by
imagic Committee repor£ ot the Australian academy of
yyuf fﬁe lower palaeosols are older than 30,000 ﬁ.P.

ut 10 sites have been sampled for palaeosol-dating.



\DTER FOUR, I discuss the provlems and results of
nagnetic measurements made on the Karewa profile. We have

1fthe.Hirpur section as thae typical representative formation

the Lower Karewa and for the Upper Karewa, Saki Paparian

,01¢hibagh have been chosen. 7The results have been verified oy

ng few other sites. s the Upper Karewa deposit has a

kness of only about 100m, I could &0 an intensive sampling by

ring*all the clay bands present. Thus about 80 ‘samples were
ed for the Upper Karewa. The Lower Karewa samples presented

ble problems of extensive field-work and accessibility of the

ed sections because of their sheer steepness. I have

Ctorily covered only about a 10km long section in the

?a §alley, near Hirpur., As it was essential to cover the
;éWér:Karewa section to detect all the magnetic épochs, 1
idea uan an extensive sampling and collected about 80

S,ét‘broad intervals. Thus my palavomagnetic stratigraphv

aSed upon 150-16¢ magnetic samples.

‘héﬁjChathr, I have also dealt with the principles ad

\besides giving the sampling procedure adopted by

ne.

dsUrements were made with the help or an astatic magneto-

fMounted with Helmholtz coils to neutralize the earth's

t magnetic field; this instrument which was made available
Work was housed at a field station far away from the city

gh?r;Sensitivity measuremant

=
Doe



’hg ﬁagnctlp medsulcmgnt results have been stratigra-
'orrclatpd to the different exposed sections available
; tAli the Upper Karewa samples show normal
O;arlty;i\Neag the top of the Hirpur section (Lower Karewa)
ve some saples ueplctln; a reversed polarity covering a 1Om
ﬁiéééﬁeht of the section. The lower ssctions exhibit

ormalfpoldfity. Keeping in view the geological stratigraphy,

i a od¢tiﬁe dates and the climatic =vents, I f£ind that the
‘eti¢;measurements provide a consistent chronological frame-
f:Qﬁf re31lts thus show that the Karaswa lake sediments
VQver the Brunhes (.« 0.72 m.y.), Matuyama (0,72-2.47
jauss (2.47-3.41 m.y.) magnetic epochs.

,QHAPTEP MIVE makes use or the chronoloyy determnined in the
Séﬂﬁ”wOrk using the radioactive and palaeomagnétic techniques,
O'lbéate various palaeoclimatic and palaeocenvironmental events

the valley in a time-sequence.

-

.- CHAPTER SIX summarizes the results of the present work
lch-clearly points to the availability of a comnplete palaeo-
imat C sequence covering the late Cenozoic. It would be

Nt to check by sampling several sites in the Lower Karewas

detemine the oldest available sequence.
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Thréé condlusions could be drawn from the present work:
u,>65e,topamost palaeosol in the loessic deposit

‘;‘réﬁresents the last deglaciation which started

’é{:ﬂ”\l‘\faoofr'n at 34° N, Lat. at about ¢.1800 + 1000 B.b.

”jgﬁﬁpper Karewa represents Brunhes Epoch (.<0.72 m.y.)

iTﬁéré is good indication that the top-most section

f _bf the’Lower Karewa represents the HMatuyaina Epoch

  (0.72~2.47 m.y.) and the section below probably |

}; indicates the Gauss (2.47-3.41 m.y.) magnetic normal

:?‘Epoch.

These investigations have made available a chronologic
entary sequence covering the late Cenozoic in the Kashmir
which cun now be more extensively studied using conventional

s to delineate palaeoclimatic changes in this period.

It Should ke emphasized that this work provides the first

on the Karewas based on physical dating methods.



’STPTEMENT RIS UIRLD DNDLR ORDINANCE Q. 770

ereby stdte that the work described in this thPS]S has
,Qh submitted to this or any other University fo r‘Ph D.

y‘other degree.

STATEMENT REQUIRED UNDER ORDINANCE 0.771

'tatement regarding the diScoverY and important new factsg

ggté éhrbnologies have been provided to the palaeo-
c and palaeoenvironmental events of the Late_CemoioiC
”d;ih'ﬁhe Kashmir valley. Io ;‘the first time, 1 have used
1¢§l'dating methods for providing chronologies ta exposed

5was‘ (the relict lake beds) in the Kashmir valley. So far

*133310 1 mathods were used to date the Karewas.

tfhe radiocactive dating methods were used for dating the

'eOspls within the topmost loessic deposit and the Upper

3

_ The magnetic polarity dating was employed for the

}nd the Lower Karewa deposits.

:ThE'ﬁopmeSt palaeosol within the loessic deposits dates to
rOOO + 1000 years before present, thus dating the laét
efl@éiation in Kashmir. The Upper Karewa is ascribable to the
hhés Epoch (< 0.72 h.yq). The topmost sediment below the
rﬁv?;;bed iﬂ the Hirpur section probanly belongs to the
V§W§ EPOChv(O,72w2ﬁ47 m.y.) and the section beiow this

ab%jdthe Gauss (2.47-3.41 m.y.) magnetic normal epecch.
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taﬁeméﬁturégardingkcontributicn of the author

Jhe large number of samples of soils (palaeosols) for

arbon dating and samples of clay for palaeomagnetic

'1e$:werp Pollected at several sites in the Kashmir Valley

wére measured by the author. Assistance was provided in

d ’ork by Dr.. D.P. Agrawal, Mr. R.V. Krishnamurthy,

tlyal and DL. R.K. Pant.

‘%e plepdratloﬂ of countlng gas for LadwocaLoon dating and
,extractlons of uranium and thorium were done by the guthor
ith occasional help from Mr. R.V. Krishnamurthy, Dr. S. Krishna-

Dr. R.K. Pant and Dr. B.L.K. Somayajulu.

iocarbon dating. The procedure of preparing contamination

Ihe palacomagnetic measurements were carried out using an
atic magrnetometer housed at Tata lInstitute of Fundamental
Reséarch (Khandala) and at the National Geophysical Research

*tlLute (Fyderabad) in collaboration with Dr. S.D. Likhite and

ES;iRao.

[?he planning of sampling procedures and sampling regions,
Ne in consultation and collaboration with my. guide

Lal and Dr. D.P. Agrawal
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The interpretation of experimental results have been

ied out Ly the author in consultation with my guide

al, Dr. D.P. Agrawal and Dr. C.R.K. Murthy.
In all these phases of investigations the author Carried
a significant share of work.

A list of publications of the author together with a copy
h o:f the bPapers supporting the thesis are attached at the end
the thesis:,

(Sheela Kusumgar)
ﬁy@fhat the above stater

ments are correct

D, Lal
(Guiding Teacher)
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