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Plate 1.1. Tectonic zones or belts of Himalaya

Relatively small region of northern Pakistan and Ladakh of India across the river Indus
in the west that belongs to southern part of the Eurasian plate exhibits Himalayan characters
and is designated as Trans Himalaya and remaining all divisions are the part of Indian plate.

These longitudinal divisions of Himalaya are well developed in the east of Kashmir but
in Kashmir and also in Pakistan some divisions disappear, or thinly developed and even in the
western Kashmir alluvium of Indo-Gangetic Plain has come in contact with Tethyan
Himalayan sequence.

In practice, geological workers for clear identity of a region combine together the
longitudinal and latitudinal divisions. For examples, Outer Arunachal Himalaya, or Higher
Kumaun Himalaya or Himachal Tethys Himalaya. Some terms also used to describe location
with specific and non-specific sense e.g. Garhwal Himalaya covers entire Garhwal Division
of Uttaranchal and Shimla Himalaya means region around the Shimla in Himachal Pradesh.

The Himalaya can be best described on the longitudinal basis as good geological similarity
exist between one end to other end of a division and is adopted for subsequent structural,
tectonic and stratigraphical descriptions of the Himalaya.
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A brief account of important geological characters of these divisions is as follows:

1. Indo-Gangetic Plain

It is nearly 2700 km long and approximately 200 km wide in the east but gradually
widens to 450 km in the west and covers nears of 8.0 lakh sq km area in Bangladesh, India,
Nepal and Pakistan. It is a vast, featureless, highly fertile plain formed by deposition of
Quaternary alluvium or molassic sediments brought mainly by the Himalayan Rivers from
the north. '

2. Quter Himalaya

"This 10-50 km wide division is also known as Sub- or Siwalik Himalaya. It is formed
due to upliftment of a part of foreland basin filled up with Neogene Quaternary molassic
sediments brought by the Himalayan Rivers. The Himalayan Frontal Thrust and the Main
Boundary Thrust delineate the southern boundary of Outer Himalaya with the Indo-Gangetic
Plain and northern boundary with the Lesser Himalaya respectively.

3. Lesser Himalaya

It is also known as Lower Himalaya and is 50-80 km wide. It is mainly made up of
poorly fossiliferous, thoroughly deformed rocks of Middle Proterozoic to Cambrian age.
These sedimentary and low-grade metamorphic rocks with fair presence of intrusive and
extrusive igneous rocks are of autochthonous, para-autochthonous and of allochthonous
nature. The Lesser Himalaya also has localized presence of Paleozoic (Permian) and
Palaeogene rocks. The Main Boundary Fault in the south and Main Central Thrust (MCT)in
the north limit this division.

4. Higher Himalaya

Itis also known as Central (Greisbach, 1891), Great or Inner Himalaya. This remobilized
cratonic mass is of mere than 20 km in thickness and its maximum width in Western Himalaya
is 52 km. It is mainly made up of low to medium grade metamorphosed, green schist to upper
amphibolite facies, sedimentary and igneous rocks of Proterozoic age. Higher Himalayan
domain is confined between MCT in south and the Tethyan Thrust in the north. Three
metamorphosed thrusts sheets namely the Chail (low grade), Jutogh (medium grade) and
Vaikrita (high grade) are identified in it. These rocks show inverted disposition of metamorphic
isograds and giving distinction to the Higher Himalaya of world’s largest terrain of inverted
nature.

5. Tethyan Himalaya

This segment is also referred as Tibetan Himalaya and is named after once existing,
now disappeared, intercontinental Tethyan Sea. It is mainly made of nearly 10-12 km thick
fossiliferous sedimentary rocks of Late Proterozoic to Late Mesozoic/ Eocene age. Due to
tectonic overhauling, this supposed to be continuous belt is dismembered into separate blocks
i.e. of Kashmir, Lahaul-Spiti in Himachal Pradesh, Kumaun, Nepal, Bhutan and Sikkim and
is also present in Tibet.
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6. Indus Tsangpo Suture Zone

This division joins the Indian and Eurasian Plates. Indus-Tsangpo Thrust marks its contact
with the Tethyan Himalaya. Ophiolites, high-pressure metamorphic rocks, molassic sediments
and intrusive and extrusive igneous rocks constitute the suture zone. It is mainly developed in
Tibet, however, in India and Pakistan it is present in the Ladakh and Karakoram regions

where it is branches out into two sutures zones namely the southern Indus Suture and the
northern Shyok Suture.

7. Trans Himalaya

This zone is a part of southern Eurasian Plate and in India and Pakistan it is mainly
developed in northern Ladakh (an administrative division of state of Jammu &Kashmir) and
northern most Pakistan. It comprises of Kohistan area, Shyok Suture of Ladakh and
Karakoram Zones of Western Himalaya; workers like Thakur (1992) included the suture
zones in the Trans Himalaya. This zone also continues in the Tibet where ophiolites, flysch
and molasse are grouped into Kailash Range, Yarlung-Tsangpo Belt, further in the east it is
represented by Lhasa Block. The Indus and Shyok Sutures run parallel to each other in
northern Kashmir, pointing to complex evolutionary processes operated in the western
Himalaya. Ophiolites in the suture zones represent oceanic floor of Mesozoic age. Karakoram
Zone is situated in further north of Shyok Suture. The contact between Karakoram Zone
and Shyok Suture is designated as Main Karakoram Thrust (MKT). The Karakoram Zone
has basement of metamorphic rocks over which 5 km thick sedimentary rocks of Paleozoic
and Mesozoic occur with granitic intrusives.

Pamir Knot

Another interesting feature with Himalaya is that it is among one of the several mountains
chain radiating out from the Pamir Knot, located little south of the center of Asia. The
Himalaya is situated to the east of the Pamir Knot, and to the north of the Himalaya, Karakoram
Rarnge occurs. In the further north, the Kunlun mountain range in China making border of
Tibetan Plateau originates from the Pamir Knot. The Altyn Mountains extend northeastwards
from the Kunlun; the Tien Shan is the northern most branches of the Pamir Knot and the
Altai Mountains of the further north. To the west of the Pamir Knot the Sulaiman range
occurs in the south-west direction which continues further west as the Zagros Mountains
along the coast of Iran and the Hindukush runs in the westward direction, the Hindukush is
called Elburz Mountains in the further west along the border of the Caspian Sea.

Another knot also exists to northwest of the Pamir Knot. It is known as Armenian Knot
and is located near the Black Sea. Elburz and Zagros Mountains are part of this knot.

1.4 HimALAYAN PUTRAS

Himalayas has fascinated the men since time immemorial and has been mentioned in
the oldest Hindu scriptures like Vedas, Smritis’, Upanishads, Ramayana, Mahabharat and
literary work of ancient writers like Kalidas and other s. Incidentally, the Mahabharat provides
the first classification of Himalaya into the Outer Lesser, Hi gher and Trans Himalaya perfectly
corresponding with the geographical/ geological classifications.
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Figure 1.2. Pamir Knot

The scientific investigation of the Himalaya started comparatively late. The initial scientific
investigations of the 17th and 18th century had limited objectives i.e. to acquire topographical
and geographical details for trade purpose of the East India Company. Sorkhabi (2005) has
ably summarized the history of geological and geographical investigations in the Himalaya.
This chronological account of geographical and geological survey in Himalaya is mainly
compiled from Sorkhabi’s article.

Earliest geographical information of various regions of the Himalaya are provided by
Keay (1781), Goft (1819, 1825), George Trebeck (1819-1825), Henry Starchy (1846) and
Robert Starchy (1848), Thomas Thompson (1847-48), Andrew Fleming (1848-52), Colebrook
(1867), B. Hodgson (1849), Leadflow (1817-21), G. Everest (1848-50), Voysey (1818-23)
and Dangerfield (1820-23). Many among these workers were associated with the Survey of
India.

P. Cautley (1830s) and H. Falconer initiated geological survey in Himalaya. They
described fossils of Siwalik range. J.D. Hebberg (1842) provided on account of area between
Kali and Satluj rivers and divided the rocks into primary and secondary formations. This was
followed by Golden Age (1850-1890) of the Himalayan Geology, notable contributions in this
period is made by Stuffwood, Delabeche, D. H. William, J. McClelland, R.D. Oldham, John,
G., Henry, B., W. T. Medlicott, H.B. Medlicott, W. T. Blanford, O. Feistmental and R.
Lydikker. Work of these pioneers is followed in detailed area specific investigations. C. L.
Greisbach (1891) described the Central Himalaya, Middlemiss (1910) carried out detailed
survey of Kangra earthquake. R.D. Oldham (1899) first time observed P and S waves, S. G.
Burrard and H. H. Hayden (1907) described Himalayan physiography, G. E. Pilgrim and W.
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D. West (1928) described geology of the Shimla area, Wadia (1931) provided an account of
Kashmir Himalaya, J. B. Auden (1934-37) carried out investigations in Garhwal Kumaun
region, A Heim and A. Gansser (1939) wrote a classical book on Central Himalaya, G.
Dainelli (1922, 59), A. Desio (1930-60), P. Bordet (1960), D. Krummenacher (1956), A.
Lombard, P. Misch, H.J. Schneider (1956) H. H. Hayden and T. Hagen described the geology
of Nepal. Contributions of J. Coggin Brown, C. Diner, E.R. Gee, W. D. Gill, N.E. Odell and
H. DeTerra are also highly praised worthy.

In the post - 1960 period boost to geological investigation in Himalaya is given by the
Geological Survey of India, exploration activities of Oil and Natural Gas Corporation Ltd.,
Wadia Institute of Himalayan Geology and by the various academic and research institutions
of India and abroad. Combined efforts of these organizations yielded enormous volume of
data and better appreciation of geology. Several books, monographs, memoirs and records
have been written in this period and several national and international journals have brought
out specially focused issues on Himalaya and many issues of journals are exclusively devoted
to Himalayan geology and few journals exclusively deal with the Himalayan Geology.

Among important books written on Himalaya geology are: Central Himalaya by A.
Heim and A. Gansser (1939), Geology of Himalayas by A. Gansser (1964), Geology of
Kumaun Lesser Himalaya by K. S. Valdiya (1980), Geology of Bhutan Himalaya by A.
‘Gansser (1983), Geology of Higher Central Himalaya by A. K. Sinha (1989), Geology of
Western Himalaya by V. C. Thakur (1992), Geology of Lower (Garhwal) Himalaya by P.S.
Saklani (1993). Geology of Nepal Himalaya and Adjacent Countries by C. K. Sharma (1990)
Tectonic and Metamorphic Investigations of Kumaun-Garhwal-Himachal Lesser Himalaya
by I C.Pande (1991), Geology of Arunachal Pradesh by G. Kumar (1997), Dynamic Himalaya
byK. S. Valdiya (1998), Geology of Himachal Pradesh by S. V. Srikantia and O.N. Bhargava,
Foreland sedimentation in Himalayan tectonic regime: a relook at orogenic process by V.
Raiverman (2002), Geology of Uttar Pradesh and Uttaranchal by G. Kumar (2005) and
research contributions in many volumes are edited by P.S. Saklani since 1978 and also by
other workers engaged in Himalaya. The Geological Society of India has started a textbook
program on geology of Indian states and in this series three textbooks pertain to geology of

Uttar Pradesh and Uttaranchal, Arunachal Pradesh and Himachal Pradesh states have
been published so far.

The Government of India duly recognizes dedication of many of these workers by
conferring various honors on them. The Royal Society of England conferred honor of fellowship
to Prof. D. N. Wadia for his outstanding geological investigations in Himalaya. However,
positive contributions of thousands of workers have also witnessed questionable research by
a few, for example, fossils reporting by V. J. Gupta.



