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ABSTRACT

Upadhyay R & Sinha AK 2001. A note on geological explorations through early expeditions to the
Eastern Karakoram, the Shaksgam Valley and the Western Tibet since early half of the Nineteenth Century.
Palaeobotanist 50(2 & 3) : 213-224.

Based on infonnations available, tllfough early expeditions since the early half of the nineteenth century,
on the Central Asian mountain massifs, the present document is aimed towards depicting the significance of
these poorly known regions in a larger framework of palaeogeography and accretion of the Indian and Peri
Gondwanian microcontinents with the Asian landmass.

Key-words-Eastern Karakoram, Shaksgam Valley, Western Tibet, Central Asia, Karakoram Fault.
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INTRODUCTION

T he Karakoram is an -800 km long, 150 km wide
remote region in Central Asia (Fig. 1) and its geology is
still partially unknown (Searle, 1991; Gaetani, 1997). The

limits of the Karakoram block are still only approximately de
fined. The western limit of Karakoram with east Hindu Kush is
proposed along the Tirich Mil' fault or the Chitral fault where
serpentinized ultramafic rocks have been found (Gaetani et
al., 1996; Zanchi et al., 1997). To the north, the boundary with
south Pamirs is poorly defined, as access to the Wakhan part
of Afghanistan is still difficult for various reasons. But a limit
along the Kilik fault has been proposed (Zanchi, 1993; Gaetani,
1997), as this fault thrusts Permo-Carboniferous sediments
over northern Karakoram Cretaceous sediments, and can be
followed westwards to the western Karakoram (Kafarskyi &
Abdullah, 1976; Buchroithner & Gamerith, 1986). According
to Shvolman (1981) and Ruzhentsev and Shvolman (1981)
the main Karakoram mountain lies between the Main
Karakoram Thrust and the Rushan-Pshart suture zone, which
divides the southeast Pamir from the central Pamir (Fig. 1).
Terrains located on the eastern side of the Karakoram Fault
have been included in the Karakoram by several authors
(Desio, 1991, 1977; Gergan & Pant, 1983; Thakur & Mishra,
1984; Searle, 1991; Sinha et al., 1999). But this interpretation is
still debated, as Gaetani et al. (1990a, b) proposed that the
sedimentary successions of the Shaksgam Valley could be
long to the south Pamirs, as also supported by descriptions of
the Qiangtang area by Chinese scientists. Recently, Sinha et
al. (1999) proposed that the boundary between the eastern
Karakoram and Qiangtang may lie somewhere in the Depsang
Plain. However, most Indian geologists consider the area be
tween the Karakoram Pass and the lower Shyok River as east
ern Karakoram (Thakur, 1981; Gergan & Pant, 1983; Srimal,
1986;Rai, 1991; Bagati etal., 1994; Sinha, 1997; Sinha etal.,
1999). Moreover, it is still open the definition of the eastern
termination and connection of the eastern Karakoram to part
of the Tibetan Plateau (personal communication with Prof.
Gaetani, Italy). To the south, the boundary between the
Karakoram block and Ladakh terrain is defined by a complex
suture zone closed in the Upper Cretaceous (the Shyok Su
ture Zone) and reactivated during the Tertiary (Upadhyay et
al., 1999; Rolland et al., 2(02).

The Karakoram is composed of two east-west striking
belts separated by the axial batholith of Mid-Cretaceous to
Upper Tertiary age (Debon et al., 1987; Upadhyay et al., 1999).
The northern sedimentary belt is formed by Carboniferous to
Cretaceoos terrigeneous sediments and limestones (Gaetani
et al., 1990a, b; Gaetani, 1997; Sinha et al., 1999). The southern
Karakoram belt is known as the Karakoram Plutonic-Meta
morphic Complex (Searle, 1991; Desio et al., 1985; Sinha &
Upadhyay, 1997; Sinha et al., 1999) and the northern sedimen
tary belt is known as the Karakoram Tethys (Thakur, 1981;
Gergan & Pant, 1983; Sinha et al., 1999).
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MMT= Main Manlle Thrusl,MKT=Main Karakoram Thrusl, NP=NangaParbat

Fig. I-General tectonic map of Pamir, Kun Lun, Karakoram, Kohistan
and Ladakh showing the location of Karakoram fault and dif
ferent central Asian microcontinental blocks or terranes (modi
fied after Gaetani, 1997).

The Karakoram, located in a central tectonic position of
central-eastern Asian blocks, is a key region for a better un
derstanding of the geodynamics of Central Asian blocks dur
ing the Lower Palaeozoic (Searle, 1991; Gaetani, 1997; Rolland
et al., 2002). Therefore, a detailed geological exploration of the
eastern Karakoram mountain system is important to under
stand the large scale geological processes, palaeogeographic
distribution and northern extent of the Gondwana-land and
accretion of Peri-Gondwanian Asian microcontinents vis-a
vis India-Asia collision. 11 is noteworthy to mention here that,
as compared to the Himalaya, the geological aspects of the
Karakoram mountains are still poorly known, therefore, in the
following sections a brief recap of systematic developments
of the idea on Central Asian mountain massifs and an under
standing of the initial geological explorations through early
geological expeditions to the eastern Karakoram, Shaksgam
Valley and western Tibet since the early half of the nineteenth
century have been provided to understand recent scientific
activities, led by different international groups, in these re
mote regions.

INITIAL EXPEDITIONS

Since the early half of the nineteenth century the eastern
Karakoram and adjoining mountain ranges of Central Asia
(Fig. 1) have had fascinated the curious explorers and moun
tain climbers to unravel the occult and mysticsm of these mag
nificent group of mountains. Therefore, the early explorations
were made to identify the Karakoram-Turkestan trade route
and to collect first hand information about the large concen
tration of huge glaciers and mountains, several peaks raising
to more than 8,000 m height (K2, 8,611 m), situated in the re
gion.

Systematic record of exploration in the eastern Karakoram
mountain could be recapitulated after 1821, when Moorcroft
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built at Leh in Ladakh by the Geological Survey of India to
salute the soldier of geology- the Stoliczka.

The first topographic work in the Chang-Chen Mo and
Lingzi-Thang regions of the western Tibet had been done as
early as 1858, when Montgomerie of the Survey of India (1922)
carried his triangulation series into the upper Indus Valley.
Godwin-Austin (1884) and various travellers, including Deasy
(190 I) and Hedin (1906) had provided enough data for the
Survey of India to publish a set of maps on the scale of one
inch to four miles. The southern border of the Tibetan Plateau
was touched by Hayden's reconnaissance survey of south
ern Tibet in 1903 and 1922 (Hayden, 1915), and its northern
border by the Russian Tibet expedition under the leadership
ofPevtsov (Pevtsov et ai., 1892-1896). But the geological in
formation of the greater part of the Chang-Thang (western
Tibet) is largely the result of one man's work. During his expe
ditions in the years 1894-1897, 1899-1902, and 1906-1908, Hedin
collected systematically specimens of the rocks encountered
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Fig. 2-Left: Simplified geological skelch map of central Asia showing present geotectonic position of western Himalaya. Karakoram. Hindukush..
Pamir and Kun Lun mountain ranges: their tectonic subdivisions and location of major sutures, microcontinental fragments (modified after
Searle, 1991). Shaded box, study area (Upadhyay eJ 01., 1999); SSZ, Shyok Suture Zone; ISZ. Indus Suture Zone; NP, Nanga Parbat;
"Location of the Early Permian plant fossils and palynomorphs (Upadhyay el 01., 1999). Right: Simplified geological map of the eastern
Karakoram between Saser La and Karakoram Pass showing the geological setting of the plant-bearing Chhongtash Formation and other
geological entities in the eastern Karakoram block (Upadhyay el 01., 1999).

passed near the snout of the Siachen Glacier. He reported the
existence of Siachen Glacier in the Karakoram region. After
wards, Vigne attempted to reach the Bilafond La in 1835 from
the west. It was Strachey who stepped on to the Siachen Gla
cier in 1848 and Drew in 1849. Significant contributions were
made during the second half of the nineteenth century by Von
Schlagintweit brothers (1861-66), Lydekker (1883), members of
Forsyth expeditions and Drew in 1875. These workers gave
the first accurate information on those parts adjoining the
Karakoram trade routes, and revealed the presence of marine
Mesozoic formations in the region. Earlier, Stoliczka (1865)
and later Stoliczka (in Blanford, 1878) for the first time pro
vided valuable geological information collected during his
second Yarkand mission. Unfortunately, Stoliczka died on the
way back from Karakoram pass, during his second expedition,
as a result of his exhaustive traverse (personal communica
tion with Prof. Maurizio Gaetani, Italy) in the most arduous
Karakoram and adjoining Central Asia. A monument has been
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along his routes, carefully recording their exact position and
visible extension, besides preparing the route maps and land
scape sketching (Hedin, 1904 -1907). The results of which
published in his great work in nine volumes between 1916
1922.

Earlier, Ryall of the Survey of India sketched the lower
part of the Siachen Glacier in 1861 and estimated its length as
a mere sixteen miles. It is very surprising to learn that when the
early explorers and mountain climbers were trying to explore
the Siachen Glacier and adjoining region, the neighbouring
Shaksgarn Valley has remained geographically unknown until
1887. It was Sir Francis Younghusband (1887, cf. Desio et al.,
1991) who was travelling with a carvan from Peking, entered
the Shaksgam Valley via the Aghil pass and left it via the
eastern Muztagh pass. There exist no record whether any
other expeditions with scientific purposes had travelled
Younghusband's route in Sinkiang, between the Kun Lun
mountain chain and that of Aghil, before 1926 (Desio, 1936,
Desio et al., 1991). Two years later, Francis Younghusband
had a second journey to the Karakoram in 1889. Approaching
from the Urdok Valley in the north, he surveyed the massive
glacier from Turkestan La and deduced the main axis of the
Karakoram range, which later confirmed by Longstaff in 1909.
Therefore, Longstaff alongwith Neve and Lt. Slingsby were
the first to traverse the length and breadth of the Siachen
Glacier. They further established the size of the Siachen up to
the Turkestan La, its northern limit. Subsequently, Collins and
McInnes of the Survey of India, Worksman and Grant Peterkin
surveyed the region during 1911-1912 and marked prominent
peaks and glaciers in the eastern Karakoram.

A new era began in the exploration of eastern Karakoram,
western Chang-Thang and adjoining Shaksgam Valley with
the reconnaissances and multidisciplinary work carried out
by the trained geologists of the Italian expeditions under the
leadership ofFilippo De Filippi in 1912-14; Duke ofSpoleto in
1929 alongwith Desio and Umberto Balestreri; Giotto Dainelli
(1932, 1933); the Dutch expeditions under Visser in 1922, 1925,
1929-30 (Visser, 1934), the German expeditions under Trinkler
in 1927-28 and De Terra (1932) and the British expedition un-

der Shipton in 1937. These scientific expeditions provided the
first hand geological account of the eastern Karakoram and
adjoining Yarkand region. They further stated the presence of
Mesozoic sedimentary rocks around the Karakoram pass and
adjoining region. In 1926 the northern slopes of the Aghil
were explored by Kenneth Mason's expedition (Mason, 1938).
Trying to define the Shaksgam River, Mason crossed the
Karakoram pass down to Shaksgam, but he was stopped by
the Kyagar Glacier for reaching the upper Shaksgam Valley.
Therefore the stretch of valley between Kyagar Glacier and
Urdok Glacier had remained unexplored until 1929 (Desio et
al., 1991). However, Mason (1938) provided the definition of
Karakoram in a geographic sense which was later modified by
Desio et al. (1991). This definition, though, hardly coincides
with the possible boundaries of the 'geological' Karakoram
(Gaetani, 1997). Interestingly, in 1929 Duke of Spoleto
alongwith Ardito Desio and Umberto Balestreri, however, for
the first time explored the remote and geologically unknown
region of the Shaksgam Valley. The Duke of Spoleto was the
expedition leader and he never crossed the range. He always
remained on the Baltoro Glacier (personal communication Prof.
Gaetani, Italy). This was followed by Wyss expedition in 1935
and Shipton and Auden expedition in 1937.

The scientific expedition led by Filippo De Filippi in 1912
was one among the largest and most comprehensive before
the first world war. It included geodesy, geophysics, geology,
meteorology and climatology. Later on, the multidisciplinary
geological expedition led by Norin in 1932 was one among the
most successful effort as far as preliminary geological and
palaeontological investigations are concerned. They for the
first time covered an area between Yarkand and western Tibet
via Karakoram pass. The detailed geological informations of
these remote region were later published in a monograph by
Norin in 1946. Similarly, the geological and palaeontological
reports and the data obtained from the Shaksgam Valley by
various expeditions were published over a large span of time
(Desio, 1930a, b, 1936, 1979, 1980; Desio et al., 1991; De Terra,
1932; Auden, 1938; Wyss, 1940; Fantini Sestini, 1965; Gaetani
et al., 1990a, b; Gaetani, 1997).

I.

2.

3.

4.

PLATEl

Panoramic view of the Indus Suture Zone and the Indus River
near Leh in Ladakh. Foreground area belongs to the Ladakh
batholith and the background area belongs to Indus Forearc 5.
sediments.
A view of Shyok Suture Zone along the Nubra River Valley 6.
sho~s tectonic juxtaposition of the Shyok Ophiolitic Melange
and the Karakoram batholith.
Location of the Karakoram Fault along the Nubra River and 7.
field juxtaposition of Karakoram metasediments and the
Karakoram batholith.
Snow covered mountains, glacier and glacial lake near Saser La

......
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in the eastern Karakoram. Snow covered mountains belongs to
the Karakoram batholith.
A view of Karakoram batholith with glacier, glacial lake and
moraines in the eastern Karakoram.
Karakoram batholith is intruding into the recrystallized lime
stone of Saser Brangsa Formation (Carboniferous-Permian) in
the eastern Karakoram.
Photograph showing the plant fossil and palynomorphs bear
ing Permian Chhongtash Formation in the eastern Karakoram
(Original photography by RU and present displayed version is
scanned from the cover page of SSlP, Lucknow Annual Report
1998-1999).
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A NEW ERA WITH NEW DIMENSIONS

Followed by the above mentioned preliminary geologi
cal reconnaissance a new era began with the new generation
of geoscientist who carried out detailed multidisciplinary ex
peditions to the remote parts of the Karakoram mountains and
Tibetan Plateau. These detailed multidisciplinary investiga
tions indicate that there exists a number of accreted terranes
and/or microplates between India-Eurasia collision zone. In
the following section a brief highlight of some of these recent
scientific information is given.

The Scientific expedition led by Prof. Desio in 1988 is one
among the most significant one. The scientific reports of this
expedition along with earlier works were published by Desio
etal. (1991).

It is amazing to note that Prof. Desio-a pioneering stal
wart in the geological exploration of the central Asian moun
tains, worked for more than six decades in the most ardous
NW Karakoram and Shaksgam Valley. He is also known for his
contribution to unravel the geological mystiques of K2 group
of mountains. The summit of K2 has been scaled by
Compagnoni and Lacedelli on 31 July, 1954 under the leader
ship of Prof. Desio's expedition to the Baltoro Basin in the
Karakoram. On 18 April 2001 Prof. Desio has acti vely and suc
cessfully seen 104 springs. Unfortunately, on December 12,
2002 the legendary climber, a great geologist and explorer trav
elling all over the world died at the age of 104 years. Prof.
Desio was born in 1897. We salute Prof. Desio-a key figure in
the exploration of central Asian mountain massifs, for his out
standing contribution to the earth sciences as a whole. Amaz
ingly, he was a geologist who has seen developments in the
earth sciences for three centuries i.e., the later half of nine
teenth century, twentiath century and now entered into the
twenty first century.

According to Desio et al. (1991) the geological transect
from Kun Lun to Karakoram could be divided into a number of
microplates. These microplates are: 1. Kun Lun Microplate:
This microplate includes the Kun Lun crystallines and its Late
Palaeozoic granitoid intrusions or pre-Jurassic various
granitoid types (Matte et al., 1996) and the Palaeozoic Bazar
Dara Slates. 2. Qiangtang Microplate: The area south of the
Kun Lun microplate and east of the Karakoram Fault have
been assigned to the Qiangtang microplate (Chang el al., 1988).

But recently Parrish and Tinul (1989) considered this area be-

longing to the Lhasa microplate. However, Desio et al. (1991)
decipher the presence of red sandstones and anhydrites of
the Surukwat Thrust Sheet as one among the significant unit
to represent the Qiangtang affinity. Earlier, Leeder el al. (1988)
assigned that the widespread red sandstone were derived
during the Jurassic from the newly formed Kun Lun Range,
and considered typical for the Qiangtang microplate within
the Shaksgam Valley. 3. SE Pamir-Karakoram Microplate: It
includes Permian to Triassic and Middle Jurassic Shaksgam
Sedimentary belt, the Cretaceous calc-alkaline Suget
Granodiorite and the Sarpo Laggo-K2 Metamorphics. The
Karakoram Fault and associated vertical faults are also dis
secting the Shaksgam Sedimentary Belt in the region (Gaetani
et al., 1990a, b). Desio et al. (1991), however, also indicated
that the Shaksgam Sedimentary Belt is eventually crossed by
the Karakoram Fault alignment east of the Khunjerab pass.
As a consequence they proposed that the Karakoram Fault
does not represent a microplate boundary between the
Karakoram and Qiangtang microplates. They further stated
that, if it exists, should lie eastwards of Shaksgam. This is still
an unresolved question. To find such answer we have to ex
plore the geology of the Chhongtash- Depsang Plain
Karakoram pass-Locqzang mountains region and adjoining
Lingzi-Thang. However, Gaetani et al. (1990a, b) and Desio et
al. (1991) further stated that the Shaksgam Sedimentary Belt
shows intermediate affinities between the Karakoram and
Qiangtang microplate and its evolution moves from a
Karakoram style to a Qiangtang style. In northern Karakoram,
Gaetani (1997) provided a 400-Ma record of the evolution of a
continental block, largely under marine conditions, from the
Ordovician to the Cretaceous. He further identi fied six tectono
sedimentary cycles in the northern Karakoram.

The 1985 Royal Society-Academia Sinica Tibet
Geotraverse was organised, between Lhasa-Golmud by a team
of geoscientists from United Kingdom and China under the
leadership of Profs. Chang Chengfa, Robert Shackleton, John
F. Dewey and Yin Jixiang. This multidisciplinary expedition
has provided very significant information about the tectonic
evolution of Tibetan Plateau. The scientific results of this ex
pedition was published by the Royal Society of London in
1988. According to Dewey et al. (1988) the Tibetan Plateau,
between the Kun Lun Shan and the Himalaya, consists of
terranes accreted successively to Eurasia. The northern most,
the Songban-Ganzi Terrane was accreted to the Kun Lun along
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A camp site in the vicinily of Jurassic-Crelaceous BUrlsa For-
malion in Ihe eastern Karakoram. 5
Panoramic view of Jurassic-Cretaceous Formalions and POSI
Cretaceous Qazil Langer Formalion in Ihe eaSlern Karakoram.
Rimo Glacier, the source of Shyok River near Gypshan in the
eaSlern Karakoram with Jurassic rock formations. 6.
Depsang La and Depsang Plain (5430 m) points 10 weSlern
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terminalion of Tibelan Plaleau.
Karakoram Pass (5575 m). a waler divide belween the southern
Depsang Plateau and nOrlhern Yarkand Valley. Background
mountains belong to Loqzung Group of moulliains of Desio
(1974. 1991)
A close-up view of Karakoram Pass and Locqzang mountains
ill Ihe eaSlern Karakoram.
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the Kun Lun-Qinling Suture during the Late Permian. The
Qiangtang Terrane accreted to the Songban-Ganzi along the
Jinsha Suture during the Late Triassic or earliest Jurassic, the
Lhasa Terrane to the Qiangtang along the Banggong Suture
during the Late Jurassic and, finally, peninsular India to the
Lhasa Terrane along the Zangbo Suture during the Middle
Eocene. They further proposed that thickening of the Tibetan
crust is almost double the normal thickness which may be
due to northward-migrating north-south shortening and ver
tical stretching during the Middle Eocene to earliest Miocene
indentation of Asia by India.

In recent years Wadia Institute of Himalayan Geology,
Dehradun, India has organised some expeditions to the East
ern Karakoram region. The expedition route lies between the
Nubra Valley and Karakoram Pass. Preliminary but significant
results of these expeditions were partly published by Gergan
and Pant (1983), Bagati et at. (1994), Sinha et at. (1999). Earlier,
Neptune Srimal of the Geological Survey of India also pro
vided important information on the Shyok Suture and eastern
Karakoram batholith (Srimal, 1986). According to these expe
dition reports there exists two major litho-tectonic divisions
i.e., (1) Karakoram Plutonic-Metamorphic Complex; (2)
Karakoram Tethyan Facies (Fig. 2, PI. 1,2). These tectonic
divisions are supposed to represent a time span from Carbon
iferous-Permian to Late Cretaceous (Fig. 2, PI. 1,2). The sedi
mentary sequences between the Depsang Plain and the
Karakoram Pass region holds a very close similarity with those
exposed in the adjoining Lingzi-Thang and Loqzung moun
tains. Therefore this region should be considered as one
among the most crucial zone to locate the boundary between
the Karakoram terrane and Qiangtang microplate. Up-to-date
there has been very scanty data available which further en
hanced the missing gaps to compare this region with the east
ern and western part of the Tibet. However, according to
Sinha et at. (1999) the sediments of the eastern Karakoram
Tethyan Zone are more or less similar to the adjoining Permian
Cretaceous Shaksgam Sedimentary Belt of the NW Karakoram
in Sinkiang Province, China and adjoining geological se

quences of the western Qiangtang block of western Tibet.

PLANT FOSSILS AND PALYNOMORPHS IN
THE KARAKORAM, WESTERN TIBET AND

WESTKUNLUN

Significantly, the recent discovery of the Early Permian
(Artinskian, - 270-265 Ma) marine Gondwana sediments with
plant remaips and palynomorphs in the Chhongtash Forma
tion of the eastern Karakoram (Upadhyay et at., 1999) suggest
that during Early Permian time the Karakoram was a Peri
Gondwanian microcontinent at latitudes of ca 35° south, some
where between the Indian Plate and the Qiangtang-Lhasa
microcontinent (Upadhyay et at., 1999). The recorded plant

fossils are Noeggerathiopsis, Samaropsis seed. a portion of
Gangamopteris leaf, some unidentifiable plant types and a
portion of a large equisetalean stem (Upadhyay et af., 1999).
The plant fossil bearing samples have yielded abundant
palynomorphs of Early Permian age (Upadhyay et at., 1999).
The Karakoram microcontinent is not a part of the Indian Plate
because it lies north of the Shyok and Indus Sutures. The
Karakoram microcontinent was welded to Asia around 130
120 Myr ago (Dewey et at., 1988) as part ofPeri-Gondwanian
collage with the southern margin of Asia (Upadhyay et at.,
1999). Unidentified plant remains have also been recorded by
Norin (1946) from the Permian Horpatso Formation of westem
Tibet, deposited -600 kIn further east of Chhongtash.

In a similar breakthrough Tongiorgi et at. (1994) recorded
a sedimentary sequence of the Karakoram microplate which is
overlying a granite pluton near Ishkarwaz (upper Yarkhun Val
ley, ChitraJ, Pakistan). This sedimentary sequence contains
abundant acritarchs of the late early Arenig-early late Arenig
(early Ordovician) interval. The palynological assemblages of
Karakoram show a marked similarity to the cold water Peri
Gondwana assemblages; i.e., to those of Li Jun's
Arbusculidium-COfyphidium-Striatotheca 'Mediterranean'
Bioprovince (Tongiorgi et at., 1994). Similarly, Amerise et at.
(1998) recorded new acritarch samples from Vidkot locality,
close to the Yarkhun River, to the southeast ofBaroghiI. Chitral
in northwestern Pakistan. According to them the acritarch
assemblages confirm the early Arenig age to the lowermost
part of the succession. The upper age limit for younger
stratigraphic levels at Vidkot could extend up to late Arenig
on the occurrence of Dicrodiacrodium sp. cf. D. normate and
Arkonia tenuata. The palynomorph assemblages from Vidkot
also show clear affinity with the cool water Mediterranean
microflora recorded earlier by Tongiorgi et at. (1994) from the
Ishkarwaz.

Interestingly, while going back to the annales of geologi
cal exploration of western Tibet (Norin, 1946) it could be reca
pitulated that still there exists scant information as far as the
floral and palynological records of Central Asian massifs are
concemed. However, significant information regarding the
presence of plant fossil bearing horizons of these remote re
gions have been arrived after the publication of a monograph
by Norin in 1946. According to him, the Qara-Tagh Highland
between the Chipchap Valley and the Qara-Tagh-Su in
northewestern Tibet, Wyss (1940) has collected fossils from
several Middle and Upper Jurassic horizons at a large number
of places but, unfortunately, nothing has as yet been pub
lished about the stratigraphy (Norin, 1946). In April 1932, Norin
crossed the Qara-Tagh over a pass situated only one or two
kIn to the west of the Qara-Tagh-Davan of Visser and followed
the narrow valley of Qara-Tagh-Su and Shu-Lunspo-Lungpa
to the Qaraqash Valley. Near the pass where the tributary from
pass joins the main valley follow black, richly plant-bearing
shales which grade into light grey, gravelly sandstone with a
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basal conglomerates-several meters thick (Norin, 1946). This
plant fossils bearing horizon is situated -50 km NNE of the
Karakoram Pass and -90 krn NNE from the Chhongtash local
ity from where Upadhyay et ai. (1999) recorded Early Permian
plant remains and palynomorphs. The following plant species
were determined by Prof. Halle, Stockholm, in 1934 (Norin,
1946): Neocalamites (?) sp., Klukia exilis, Sphenopteris sp.
(one small fragment rather similar to the Wealdon species
Sphenopteris (Ruffordia) goepperti), Cladophlebis sp.,
Nilssonia orientalis, Nilssonia cf. mediana, Ginkgo digitata,
Ginkgo sibirica, Baiera sp. (B. gracilis), Podozamites
lanceolatus, Pityophyllul11 cf. l1ordenskioldii. This is a typi
cal Mesozoic flora, probably Middle Jurassic (Klukia), though
it may possibly be younger (Norin, 1946). In additional note
on this floral assemblage in 1943, Halle states "According to
Oishi (1940) and others, some of the species occur in beds
assigned to the Upper Jurassic and even Wealdon. The spe
cies determined as Klukia exilis may possibly be identical
with Cladophlebis (Klukia ?) koraiensis Yabe from the Up
per Jurassic Tetori Series".

The development of the western Kun Lun (Norin, 1946)
during the early Mesozoic is registered in thick deposits of
continental sandstones, shales and conglomerates, the
Yarkand Group of De Tena (1932) which are the molasse de
posits of the rapidly decaying Variscan ranges (Norin, 1946).
In the lower part of Yarkand Group occurs a bed of good coal
about 0.5 m thick at the outcrop. The black shale associated
with the seam contains plant fossils abundantly. In 1934, Prof.
Halle, Stockholm, identified the following species (Norin, 1946):
Cladophlebis sp., Nilssonia cf. simplex Oishi, Nilssonia or
Pterophyllul/1 sp., PllOenicopsis speciosa. Pagiophyllum ?

sp. (cf. Elatocladus heterophylla Halle), Problematicul1l. The
age of this flora is undoubtedly Mesozoic, most probably
Jurassic (Norin, 1946). The upper division of the Yarkand Group
begins with reddish sandy shales followed by yellow marls
with a Lower or Middle Jurassic flora (Coniopteris
hymenophylloides, Taeniopteris vittata, T de Terrae,
Podozamites lanceolatus and Phoenicopsis cf. speciosa). The
coal bearing Mesozoic series appears again with entirely dif
ferent facies near the top of the Kun Lun main range at the
head of the TisnafValley below Yangi davan (Norin 1946).

Therefore, on the grounds of above mentioned observa
tions it could be deciphered that up to date there exists two
localities of the Ordovician (Arenig) palynomorphs in the marine
formation ofNW Karakoram (Chitral, Pakistan, Togiorgi et ai.,
1994; Amerise et al., 1998), one locality of Early Permian plant
fossils and palynomorphs in the marine Chhongtash Forma
tion of the eastern Karakoram (Upadhyay et al., 1999), one
locality each of Permian and Jurassic plant fossils from the
marine formations of the western and the northwestern Tibet
(Norin, 1946) and one locality of Jurassic plant fossils bearing
continental deposits in the Kun Lun (Norin, 1946).

REGIONAL TECTONIC FEATURES OF THE
KARAKORAM, THE WESTERN TIBET AND

THE KUNLUN

Based on geological information across western Tibet to
Tarim traverse Matte et al. (1996) depicted that the Kun Lun
was the site of a Mid-Palaeozoic collision. At least three phases
of post-Palaeozoic accretion have thickened the blanket of
sediments that covers western Tibet. A major part of westelll
Qiangtang have remained stable, since the Mid-Mesozoic.
Strike-slip motion along the Karakoram and Altyn Tagh faults
has been coeval with overthrusting in the Himalayas and Kun
Lun. Such slip partitioning and the volcanism, appear to result
simply from northward subduction of India and southward
subduction of the Tarim as Tibet is extruded eastwards by
India's penetration into Asia (Matte el al., 1996).

Recent geological investigations across Nubra-Shyok
River valleys in northern Ladakh (Upadhyay el aI., 1999;
Chandra et al., 1999) suggest that similarity exists between
the Shyok Suture of northern Ladakh and the Northern Suture
of Kohistan. It is likely that the Kohistan and the Ladakh
units evolved as a single tectonic domain during the Creta
ceous-Palaeogene. The Shyok Suture is older than the Indus
Suture and closed sometimes between 100-75 Ma. The accre
tionary processes in the Karakoram region began prior to the
final closure of the Indus Suture. Subsequently, collision, su
turing and accretion of the Indian Plate along the Indus Su
ture Zone (50-60 Ma) and the formation of the Nanga Parbat
Haramosh syntaxis separated Kohistan and Ladakh. The dif
ferent phases of magmatic growth in the Ladakh and the
Karakoram have acted as a role of stitching pluton to bind the
Indian and Asian plates together. The Holocene-Recent dex
tral offset along the Karakoram-fault reshaped and rejuvenated
the tectonic structures and the architecture of the entire
Karakoram, the Shyok Suture and the adjoining Indian Plate
region.

The active Karakoram fault with -120 km dextral offset
can be traced along the Shyok Suture in northern Ladakh and
adjoining Karakoram and extends further north-west to Pamir.
This active, normal-dextral fault is the greatest geomorphic
boundary between the Ladakh, Karakoram and western Tibet.
The northelll segment of the Karakoram fault terminates in the
extensional Muji Basin along the border between Tadjzhikistan
and Xinjiang (Searle, 1996). Based on geochronological data
Zhou et al. (200 I) indicated that the Karakoram strike-slip fault
ing occuned from 6.88±0.36 to 8.75±0.25 Ma. The cumulative
displacement from Muztag Ata to Muji is about 135 km. The
dextral strike-slip offsets of the central part of the Karakoram
fault have been accommodated in the north by three splays
arcing westward through the central Pamir: the Rangkul,
Murghab and Karasu faults (Searle, 1996). In the central
Karakoram ranges of north Pakistan and the Shaksgam region
of southern Xinjiang, the Karakoram fault slices through the
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Permian and early Mesozoic sediments of the north Karakoram
terrain and the Karakoram bathol ith (Desio, 1979; Searle, 1991).
The fault runs along the Shaksgam Valley, north of the highest
peaks of the Karakoram-K2, Broad Peak and the Gasherbrum
range. Across the border in northern Ladakh, the alignment of
the 70 kIn-long Siachen Glacier and the Nubra-Shyok Valley
into which it flows has been controlled by the Karakoram fault
(Upadhyay, 2001). Based on ArtAI' dating of micaceous seg
regation of the sheared Karakoram batholith exposed along
the Nubra Valley, Bhutani and Pande (2002) suggested that
the age of activation of Karakoram fault in this region is 13.9±0.1
Ma. The slip rate on the Karakoram fault as inferred by Gaur
(2002) using GPS Geodesy and cosmic ray exposure ages of
an offset debris flow in Ladakh, are -4 mmtyr. Along the west
ern margin of Pangong Tso Lake, the Karakoram fault splays
into two main branches. The eastern splay appears to control,
by damming, the outflow channel of the lake, which itself is a
drowned river valley (Searle, 1996). There is abundant struc
tural evidence of dextral shear to the south of Pangong Lake
in the Nganglong Kangri range, with foliations swinging into
alignment with the Karakoram fault (Searle, 1996). Armijo et al.

(1989) suggested that the Shiquanhe fault branching off the
Karakoram fault, transferred displacement along the northern
part to a system of minor strike-slip faults and rifts in west
central Tibet.

Further southeast, along the floodplains of the Indus
and Gar rivers, the NW striking, steeply NE dipping Karakoram
fault marks the base of the Ladakh range front. Cumulative
scarps tens of meters high across Late Pleistocene moraines,
2 kIn high triangular facets, and perched glacial valleys attest
to rapid vertical throw on the fault (Matte et al., 1996). Dextral
offsets of 300-400 m of post-glacial fans and channels imply a
Holocene slip rate of the order of 3 cmlyr (Liu Qing, 1993).
Such motion has produced the conspicuous -120 km offset of
the Indus River course (Searle, 1996; Liu et al., 1993; Gaudemer
el al., 1989). Recent uplift along the fault has exhumed strongly
sheared gneisses parallel to the active fault trace in the region.
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