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Origin Of The Quaternary Deposits Of
Nepal And Their Neotectonic Significance

-Toran Sharma*

Tntroduction

The earth is at unrest. This fact is very well seen in the various
erotenic belts of the earth. The Himaijaya, fringing the northern part of
the Indian peninsula, 19 one of the youngest oragenic belis of the world.
Conspicuous level changes, gradual as well as abrupt, during the early
and recent times is imprinted in the various landforms of (his drnamic
purtion of the carth’s crust. The earlier events of the Himalavan erogeny_ that
ted somstimz daring the Oretaceous and attained maxniimum Intensity
dunng Adiccsnz to Piusmcclw periods, is preserved in the strucfural featuics
and sedimeznts deposited during this interval, The jater and more recent ovents
are best revouled in the vast network of intermoatane vallay il Sonosits
and fan deposits skirting the SE-NW running mountain fronts of the
Sub-Himulava, Ths various rivers, cufting the Himalayan trend fransvergly,
have yiven rise to a series of terraces on these intermontane vallev—fill

depasizg: the Tan daposits have baen disected and segmented, Thus Quaternary
depoiits o (D mtayr nob only bear a tesctondc history, but i the mean
tises revial phe varions evidencea of the more recent distubances of the
egaril’s crast in thair landforms.

A systematic study of the various Duaternary depozits and the livarsg
Tnvidforms sendatursd on theam are of great sigailicance in 2vabuiting the
ralationsiiip batwren t2ctoniam and geomorphology. The Duanaternary Jderosits

Himalaya, ast only point te the geomorphic activity, buat alss are the
measure of the nature aad thz (ntensity of nsolsctonie srocess s,

* Iyr. Toran Sharma is a geologist associated with the Department of
Mines and Geology, H. M. G. Kathmandu, Nepal,
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Most of the geoscientists who worked in the Nepal Himalaya, devoted
much of their time in the hard rock geology.! Only recently, Quaternary
deposits are being investigated to reveal the neotectonism of thus Himalavun
belt. Very little has been understood about the nature of the Quatcrn'ury
deposits and their geomorphological features. A vast tract of the Mimalay an
Quateraary deposits are still unexplored and those explored ae also sui}jcut
to controversies. The present author during the couise of Lis study, has
come across comnlexly terraced vallev-fill deposits in tectonic dEpI:v:SSi()r}
and along th: principal river courses of central Midlands of Nepal, Simiiar
Quaternary deposiis have been mentioned in the literature from both the
castern the western part of the country, However, an unifying study of the
various causes of the formation and subsequent dissection ofthese vast tract of
the Quaternary deposists is stil! awaited, This paper is an attempt towards
this direction,

Distribution Of The Quaternary Deposits In Nepal

Excluding the Gangetic alluviaom, the Quaternary deposits of Nepal
can be grouped 1into three distinct classes following the orographic and
tectonostratigraphic divisions of Himalaya as under,

1. Sub-Himalayan Quaternary and Recent deposits,
2. Lesser [{imalayan Quaternary and Recent deposiis, and
3. Greater Himalayan and Tethysian Quaternary and Recent deposits,

1. Sub-Iimalayan Quaternary and Recent deposits.

Depending upon the nature and position of the Qualernary of the
deposits; the Sub-Himalayan Quaternary depesits can be described in sub-
headings namely the Bhaber aand Dun Valley deposits,

1. P. Bordet, Rachereches geologiques dap ¥ Himelava du MNepal, repion
du Makatu, Pasis @ Edit. Cent. Nat. Rech. Scic, 1961), p. 275
G. Fuchs ang W, Frank, “The geology of the west Nepal betwecnn the
vivers Kali Ganda%i and Thule Bheri”., Jahrhuchder Geob. Vel 18
(1970, p 103; T 1llagen, “Reports on geological survey of Nepal?,
Densicsehrifter dn Schweiz, Natmf Ges., Vol 1 (19557 ppo 185
Hashimota . o1, (BEd), The Geology of Nepol Plimalelava (lapan:
Hirn. Commit. Hokkaide Univ,, 1973), p. 262; V. A Talalov, “Ges-
logy and ores of Nepal”, (unpublished report to Nepal geological
Survey, 1972, Kathmandu).
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{a) Bhaber depasits : At the southern foot-hills of Siwaliks, Quater-
cary and Recent deposits form 8 more or less continuous beit called Bhaber,
The deposits have a prominent development in the regions where the major
soutie-plunging rivers emerge to Gangatic plain without any ifuterruption
beothe Sio-Himalayan barrier i, e Siwalik hills. The excellent example
31 hiat of DMitran, in Dharan, the deposits extend for 50 km aleng the
rrengetain front, east of Supin Kosi, It has a thickness of more than 300 m.

The Hhnber dcgmsait mainly comprises the loose heterogencus unstrati-

1n i Suxiures o+ RYCH zobbles and pebbles of various descriptions: mate-

Cexciusively dorived i om the Siwaliks and Lesser Himalaya, i hese are the
-.--:‘.}u-sits 1'c5uz:1|_;;|n; alluvial fans or dry deltas,

by trun Valiey deposits: 'This is another prominent deposit of
iz Sub-Teuslayas of Nepal, In areas with two Siwalik  ranges, they
avasvally do ot famve 2 parallel strike, but converge and <dsierce? Lhus
neg s lzfeior wide  valleve hetween the two Siwalik raages, winch ate

cuiad [hins. The largest Duns are from west to east: Joghurn,  Hurkhet,
Fiavealgur, Chitwan, Kamala Khonch, Trijuga and Kuankag,
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Cubowerat dopasils have b“-=" best fie\-'u:h\pcd aiong the iruntw

weua vivevs and in the teetonic depression sones,

The principal river cowses of Karnmali, Gapdaki and Nesi avaizms

wererised by o vast network of Quaternary depnsits. now stinding

'ld'rcn op. cit. p. 20,
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as distinct terraces flanking ihe river, The extent of the deposits is
controlled by the valley configuration and the sysiems of the drainage
pattern. The deposits are wider and cover significant arca in the regions
of the confluence of two major rivers, but are much linear in their distribu-
tion in the regions where no major rivers join them. Characteristically, the
Quaternury deposits in these transverse river courses are conlined only in U
secrion between Mahabharat Range in the south and Greater Himalaya in the
orth. Such a distribution to the Quaternary deposits is of considerabic
impertance.

The Onaternary and Recent deposits of the midland valleys of Nepal
amount] 1o hundreds of metres in thickess. The deposils in the Kali Gandakr,
Seti Gandaki and other tributaries of the Gandaki sysiem co mprise compact,
consulidaied unstratified to weakly stratified heterogenous mixtores of beui-
ders, pebbles and their fines held together by the impure calcarious cementing
material. Similar characteristics of the gravel deposits huve hecrn Jescribed by
Williams for the gravel deposits of Kosi river at Tumbingtar.® 1s the
Kali Gandaki and Seti Gandaki gravels, a large part of the houlders and
pebbles are made up of the Central crystalline gneisses, Dhaulagiri and
Nilgiri limestones, granites, schists of various descriptions and quartzites.
Tt is very interesting to note that all the mentioned rock types are noet seen in
the adjoining areas, but have been derived from the region Iving fur to the
north; only a small {raction of the gravel material is derived [rom the
adjacent areas. Equally surprising is the rolled to rounded nature of the
conslituent bouiders of the gravels.

The ather worth-mentioniny feature of the graveideposits Is o genora
decreass in the grafa sizs of the gravel constituenis [rom north 1o south. i the
Kt Goadaki valley, there is a gradual increose in the graln sive iy Uhe
vertival section, {rom top towards the boitom, However, in soll Guudshe

suick 4 disiribution i1s not ssew. Intorestingly, they show el iy alternating

faver, of coarser and finer graveily materials, resealies ar leasi thrre to fow

times. The latera extent of such glteroating laver i eweve:, doniiiel

Vnlice Kali Clandaid gravel resting directiv on the rocky beds, Seld
2 - - 1

At et et ey RS i T L o ot i R L o dr— o et ==

3V 8 Williams, “Neofectonic implication of the alluvial seoordin the
Sapta Kosi Jdvainage basing Nepalese Flimaliya”, (Uppublished P
dissertation submitted (o the University of Washington, 1977}, p. 80.
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Gandaki gravel is resting over 2 to 4 m thick alluvial to lacustrine soil (near
the coniluence of Seti Gundaki and Phurse Khola). frrespective of minor
differences. their is a homogenity in the gravel constituents in the north-sscuth
section within a depositional valley, There is also certain degree of similarity
in the zrove] constitnents of the nearby valleys, But it should be rememberad
rhat the gravelly wmaterials of the different valleys could be of diverse naturs
d-pending uson the teclonic s=tting and the processes of degradation involved.

Besides these river valiey-fill Quaternary to Recent Jeposits of cravelly
aainre, there are purely lecnstrive and fine alluvial type of deposits, amounting
humdreds of mstres in thicknesses, inthe tectonic depressicn cones of the
L-sser Himalaya of Nepal. Tie deposits of the Kathmandw valley, Tila
vulley, arondi valley, and Diplang, west of Gurkha, are examples.’ These
daposits of the tectonic depression zones are algso situated in front ol the
southern bdarrier-Mahabharat Range,a tectonic situation similar Lo the river

valiey-iill deposits of Lesser imalaya,

The deposits of Kathmandu comprises an alternation of black clay
(tocaily cailed Kalimati), silt and sand with thin lenses of lignites. These rest
wyer the basal houlder beds. The deposits are covered by the mountain wash
sund ad st at the centre and unconsolidated fan gravels along the fringes of
the vallev, ‘Vha total thickness of the Kathmandu valley fill excecds more than
450 . The siady of thc deposits reveal that even the deposits of the {ectonic
fepressica conss were focalised in the valleys of the small streams. The
Toviatite busal boulder beds of the Kathmandu valley ars the unmistakable
preofs of the sxistence of a stream prior to the formation ot the lake.

-

30 Grewer Hmlayan and Tethysian Quaternary and Recent deposits:
Thakihola basin caused by the huge transverse structure, .~ flled by
Tuitiary wid sspesially Pleistocene formations of extrasrdinary  thickness 1t
consists of lake deposits clays sandstones, aad marls with varves and  ure
supernosed by lurge formations of boulder beds.” Analogous luke deposits ure
found in most of the other transverse valleys north of themain runge for
sxample in the Langu basin, in the Manag valley, in the Buri Gandaki vetley,
aorth of Manasulu and Ganesh group, in the upper coursz of Trisult, the

© -

4. Hagen, op.cit.,, pp. 142-143.
3. [bid., pp. 140-142.; Bordet, op. cit.
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basin of Kyirong Dzong and in the upper course of Arun river.”

Besides these lakes and river gravel deposits, the Quaternary and recein:
deposits of the Pleistocene and Recent glaciers are found all along the
southern and nothern valleys of Greater Himalaya. The morainic depasits 1n
the southern slopes of the Greater Himalaya are reported o occur only above
3000 m.7

Origin And Age
Tnorder to uaderstand the true naturc and origin of the Quaternary
Geposits of Nepul, the following features have to be kept in mind,

l. A remarkable tectonic situation ol the Quaterrary deposits,
confined only along certain tectonic belts.

2. Similar lithological characters of ths Quaternary deposits conflned
within one tecionic belt.

3. Mostof thy Quaternary depositiona! basins are coullned in the
majer and minor river valleys; some of the Sub-Himalavan and
Greater [imalayan deposits are exceptional to the rule.

The above mzntionsd characters of the Quaternury deposits of Nepal
Hrmalaya suzozst o tectonic phenomenon. The present author {eels that the
tectonic disturbancss durtng the f{inal phare of the Himulavan apuaavel were
responsible i siving riss to the diverse Quaternary deposis of the Nepal
Humalaya. The dz2poazits ars obviously controlied by thy then enishing dimnage
o ¥

gt thie pugss ol the s

partern. Tenos

rome fas Qaalerasry deposits of Nepal oy the repoonal

set up ong

snciad Gustery of Thmalavan

tpheavet and their ralation to the devalopmens and ovolunion ol
E ;

Lava The studv of the diilerent stage: o b

pattersn of Nopal

evolut'on 1s bey.snd the sonpe of this paper. Thovever, a leriatve
the fiaal stage of HEanalsyvan movements will be discussed kevpine o mind
uiiimatety

svolation of drainige patiern ane

their relationshin with

: leposition of the OQuaternary sedimenis

ths proczssas leading Lo
6, Hagen, op.ocir, po 122
7. ihid, p. 135




Origin OF The Quaternary......... 37

The principalriver system of Nepal exhibits a pattern pointing to their
evolution in four stages, each characterising a period of uplift. The Kal:
Gandaki, Trisuli ansd Arun-Kosi rivers, of Gandaki and Kosi system, eriginate
from beyond the Tibetan Marginal Range (i. e. the main watershed between
the Ganges and Teangpo rivers;. These rivers obviously the oldest and
predating the Himalayua, cross through the deep narrow gerges and fow cue
south acress the Midlands. Then there are rivers like Tiumia Karnali,
Mugu Karnali, Seti, and Bheri of Kuarnali system; Marsyangdi and Bun
Gandaki of Gauwdaki system and Sun Kosi, Tama Kosi Dudh Kest
and Tamur Kosi of Kesi system, that originate on the southern
slope of the Tibelan Marginal Raonge, crossthe Higher Himalayua Rapges
and flow southward. Thess rivess though predating the main Himalayan uphft,
originated during the rise of Tibetan Marginal Range, On the other hand
there are some principal tributaries like Tila of Karnali system; Modi, >eti,
Madi, aud Chepe of Gandaki system and some prominznt ivibutaries of
Kosi system, all point to their origin during the rise of the Greater Himalayva
as these appear on the southern slope of the Lighest hill ranges. These rivers
do not farm conspicuous porges fike those of the rivers originating ir
Tibetan Marginal Bainge and beyend, and also they follow south, southessterly
and southwesterly courses. Till this stags of the Himalayan uphesaval, which
started first in the north and shifted graduoally towards the south, ol the
Himalayan rivers were fiowing directly due south emptving themselves in the
Himalayait fore-deep, later to give rise to the Siwalik Ranges.”

Rivers eriginating in the Tibetan Marginal Range and bevend were
maintaining their southerly course, which can bhe seen in their present
anticedent rziationslin with the Grester Himulava, However, the Tertiary o
Pleistocene depositis in the transvarse course of Kalt Gandaki, Masyangdi,
Triswli, and Arun Kosi, to the ports of the Greater Mimelavan Runce
amoly susnest that (he rivers ware blovke ) by the rising Greatar Hinaiava
(or in oths words, the originul river couises are deformed Tomming depost.
tinnal buasias) The various tivers. though these did not chunue their courses,
have formed lakes at the nosthern foor hills of the Greater Himaluyo.
It is in this peiiod that the Geeatsr Himalayan and Tethys:on Quate-nary
deposits have bzen formed. Lower Tertiary und Pleistocene age is ussigned
to thesz deposits by Hagen. It is likely that, lakes thus formed to the

T —— i, . o

8. Ibid., p. 150.
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north of the Greater Himalaya were majntained for long periods during
the other successive stages of the Himalayan upheaval,

in the next stage, the relative rise of the Mahabharat Range to the
south of the Greater Himalaya brought a drastic change in the then existing
drainage pattern. This rise of the mountain range, not only deformed and
dammed ths aviginal river courses, but also deflected the rivers 1rom east
to west in front of the range. it is doring chis pariod that the various
rivers so far flowing independently due south in the Himalavan fore-deep
joined ecach other in front of the Mahabharat Range. Thus three main
drainage system ol Nepal Himalaya—Karnali system in the west, Gandaki
system in the cenfre and Kosi system in the east were established, 1f
is also in this perind that the midland zone came into existence’

This rise of the Mahabharat Range is also responsible for the formation
of various tectonic depressiom zones and the drowning of the various river
valleys of Lesser Himalaya, It is in this period that the Quaternary deposits
were deposited 10 the tectonic depression zones and in the various deformed
river valleys of Karnali, Gandaki and Kosisystems. Similar origin of the
Lezsser Himlayan Qaaternary deposits have been envisaged by Hagen, Gurung,
Williams, and Sharma et, al.!?

The rise of the Mahabharat Range is thousht to be a late Pleistocene
event.’! Hagen has shown that the Late Pleistocene Upper Siwalik congle-
merates form wide belts only in the regions of supposed prolongations
of the various rivers in front of the Mahabharat Range, while such deposits
are completiy missing in the regions where the present Karnali, Gandaki
and Kost systems mect the southern Siwalik belt. According to Hagen,
the Upper Siwalix congiomerates were deposited as alluvial fans in front
of the various rivers prior to the uplift of the Mahabharat Range. The

9. lbid, p 150.

{9, 1bid., p. 150; 1I. Gurang, “Geomorphology of the Pokhara Valley”,
The Himalayan Review, Vol. 2-3 (1970), pp. 29-49; V. 8. Williams,
op, cit; T. Sharma, ; B. N. Upreti, and N. M. Vashi, “Kali Gandaki
gravel deposits of central west Nepal--their neotectonic significance”.,
Tectenophysic, Vol. 62 (1980).

11, Ihid.
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findings of the vertibrate fossils from the-lower part of the Kathmandu
sediments also support the Late Pleistocene age of the rise of the Mahabharat
Range and the initation of the deposition of the various valley fill deposits
of Lesser Himalaya, The fauna are identical to that described for the

Upper Kerwa formation of Kashmir and Pinjaur formation of the Siwuaiik

Thick heterogenous mixture of gravels with big boulders of the crystal-
lines and limestones of the north in the river wvalleys of midiand bhas
confused earlier workers {(Wegner, Gurung, and Hagen'. The nature of the
deposits 50 far obrerved can not be explained by the simple mechnnism
of alluvial processes. The author in his earlier paper hus discussed the
praoblem in detail.’* Tle had come to the conclusion that the rapidly melling
glaciers of the fligher Himalaya in the Late Pleistocene period, which
accidently coincided with the drowing of the river valleys, provided the
bulk of water that carried huge quantities of morainic and other plucial
materials of the north. The steep north-south gradieat helped the accumuta-
tion of the fluviogiacial sedimeats, Considerable non-glacial meterial (mainly
fluviatile, scrse efc) was also added by various tributaries draining the
adjacent midland areas. A similar concept is also seen in the work of Gurung,

Deposits of the tectonic depression zone, especially that of Kathmandu,
Is purely lacusirine in nature. According to Boesch, the lake of Kathmandu
was not a deep clear mountain lzke, but was amphibious and swampy. !
These deposits differ with the other valley fill deposits of the midjands
even though they are related to the same tectonic episode. This dilicience
resulted from the difference in the tectonic, geomorphic processes To the
present author the nature of the dabris of the Quaternary deposits of the
midlands is dependent on whether the material came frum the snew od

tivers 0 the noceh or was coatribuated by the variods smuller sireams drinine

the midland areas 21 arcuid, To the former citegory beioag the

12, V. 0. Gunte “On the stratipraphic positicn of the Kathmoanda ville
sedimants, Nepal™, Geogra  Rlelv, V, 30 (1970 pp 27 28

3 Sharma, Upnreil, and Vashi, op  cit.

4. Hans  Boosen. “lovestigation on moi‘phogensis in the Kathmandu
Vallev: Untersuchungen zur Morphogenese in Kathmandu  Valley'™,
Geogr. Helv,, Vol. 29 {1974), pp. 15-26, (translated for the U. S
Gealogical Survey by Porothy B. Vilaliane, December, 1977,
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deposits of the various river valleys of Kaumll, Gandaki and Kosi systems
and to the iater Delong the deposits of Kuthmandu and other alleid valleys,

However, lzcustrine to alluvial deposits are encountered at the basal
portion of the gravelsia ths snow fed vivers of Seti Gandaki, Tila Karnali
cte, I8 is assumed that considerable time gap existed bstween the actual
processes of {illing the river valleys by fluvioglacial »zences and the
rise of tite Mahabharat Range. Lacustrine and alluvial deposition are supposed
to have predated the processes of fluvioglacial aggradation.

The cise ol the Mahabharat Range also initinied another zroups
draicage chanuels, Various streams originaled from ke southern slopes
of the Muahabharat Range. Immediately after the rise of the Mahabharat

Range, the vocks of the Himulavan fore - deep were folded, faulted, thrusted
and uplifted, This newly rizing landmass (now called Siwaliks), because of
unequat aplifiment, formed various tectonic valleys calied Duns. Once again
a very new drainage 3 estabiished in the newly emsroed Siwaliks. The
minor amd major rivers coming from and bevond the Mahabharat Range
deflected and gnided by the tectonic depressicns that cive rise to the Dun

[

iy

drposits. Besides, considerabis debris was also added lrom the newly elevated
moiataing in the forn of the mountain talus and mountam  wash,

The rise «f Mahatharat and  Siwalik is also responsible for the
rudation of the Bhaber deposits In the regions where ne major rivers

smcrze. the Bhabar depesits are vary lineusr, bul wher2 the major rivers
find thair velocity checked Dy the Teral plain, hic a!luvisll fans or dry
deitas hazve been developed. This s because of their georraphical situstion and

the lack of the presence of the active degradational and r;msportmg anencies,

raterpary Landforms And Thelr Neotectonic Signiticance

In the preseut st vy, the Qualernary depesits of Sub-ilimalava,
Leaser Thimalaya, Greater [iimaluye and Tethysian sone are subjected
Proremeraiid siosbaraal proocesazs The Sob-limalayan Bhaber deposits are
very uitenstvely stamemont. The Das sedimanis are badonrionsly  sntrenched
and eroded by the muder and misor rivers ilowing throuzh them, Two
to thrzeetasionn]l pajresd river terracas are developed.

Likewise, the Lesser Himalayan valicy-fill deposits and debris of
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the tectonic depression zones are characterised by unique terraced landforms
fn Kali Gandaki, Seti Gandaki,'® Kosisystem!® and Karnali system!? and
in Kathmandu'® three distinct terraces have been recognised. The very {lat
terraces alternate with the successive terrace cliffs of 15 to 200 m. Terraces
stand in puairs flanking the river on either sides. Rivers are entrenched and
channalised along narrow gorges. Some of the rivers like Seti Ganduki and
Bagmatiare still lowing on the fill materials, where as the other rivers like
Kali Gandaki, Arun Kosi and other principail rivers of Gandak, Kurnali
and Kosi systems have just exposed the rocky beds, In such rivers lower
terrace flat is of cut and fill type and are dilferent from the terraces (ormed
within the gravels.

The different terrace levels can be classified from their paired nature,
variation in gravel composition, and the constituent grain size and frem the
stages of soil development on the terrace fats.

In the Quaternary deposits of Greater Himalaya and Tethvsian vone
also similar terraces have been formed, The terrace levels can to some extent
be corralated with the terrace levels of Lesser Himalaya. The difference is only
in their situation at higher altitudes and in the teclonic position.

The similarity of many of the landscape characters of the Quaiernary
deposits of Nepal Hinrelaya indirectly sugges's a common cause of their
sculptur: asd it can bsesplained by the provalont nactectonic activily of
the Himy
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16. Vitliams_ op, cit,

17. Migen, on, cit.

18. Boesch, ar. ¢it.

19, Magen, op. cit.,, p, 150,
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end of the lake deposits.2? The observation of Bordet ulso support the conti-
nuos uplift of Himzlaya; the series of rapids in the various mountancous
rivers and the processes of aggradation at the altitudes of Dolalghat
aleng Sun Kosi river bed is the net result of such processes !

The segmentation of the alluvial {ans and the present day terraced
topography of the Quaternary deposits of Wepal are related to this nestectonic
activity of the Himalayan belt. 1he periodic rise of the mountains relative
to the southern plain initiated the rejuvenation of the rivers and other
degradational processes. As a result the fan deposits were segmented and
the rivers excavated a valley within the gravel deposits themselves,

According fo Williams, the segmentation of Dharan alluvial fan is
because of the periodic tilting. At Dharan tilting events have occured at
ieast four times. He has calsulated the age and average tilting rate for
ihe vlting ovent 1| and 3 Tilting rate of 7.4, 107 years or 4,204 0.50/1¢5
vears for the Dharan fan, 5.4,,0.59/10% years for Punburi fan and 2. 19+0 30103
vears fur the Keriburi fan is suggested.”?

The terraces at three different levels in the vallev fill deposits are
also the result of this ncotectonic activity. The terraces indicate that the
rise of the mountzin rarges was not continuouvs. Sharma et al, from the
study of tributary profil>s of Kali Gandaki, have concluded that in the
Kuli Gandaki valley at laast three periods of major uplift alternated with
bwo itervenng pariods of aon-upift ia the Late Quaternary cycle. They
further miintain that the periods of uplift were esssntially oscillatory,
They noticed oecassional smaller terraces bstween the major terraces which
cearestal the micor flcteaiions with periods of relative non-uplift within
the major upiilt cycle. They did not visualise any wmaior tilting of the
gravel bads, but shey are lified vertically.2? Similar observation were made
by Williams in ihs terrace deposits of Tumtingtar. 11is uplift curve shows
an upiift rate of 1.7 m/1000 vears for the terrace deposits of Tumlingtar.
The uplift occured in three consecutive steps of 76m, 61m, and 23m.2*

20, Wilhams, op.cit., p. 61,

21, Bordet, op. cit., pp. 256-257.
22. Williams, op. cit., p. 45.

23. Sharma, et. al., op. cit.

4. Willams, op. cit., p. 47.



Origin Of The Quaternary......... 43

Such an alternation of the periods of uplift and relative quiscence
are responsible for the formation of the tsrraces. During the  periods
of uplift the deposits ware deeply eatrenched forming high cliffs, where
as in ths periods of relative quiescence the lateral cutting by the rivers
gave rise toy b lesracas. Shwrma et al S1973) shows that the formation
of ths lakes of Pokhara and their shrinking is also reiated to this
neotec{onic activity 2"

These movements are still in play today. The perfect V shaped
gorges of the various rivers of Nepal Himalaya, very narrow ard channalised
river beds, and thrusting of the Siwalik scdiments over the Terai
alluvium at Petkot (west Nepal) and Kherwa (east Nepal) are the current
proofs of the nsotectonic activity.?"

Coaclusion

The evolutionary history of the Quaternary deposits of Nepal points
to a succession of evenis—each connected with the Himalayan upheaval.

The cofiguration of the various deposits is controlled by tectonism,
paleo-drainage pattern and topographic lows. Formition of depositional
basins and their filling up 1s related with the periodic rise of the mountain
chains. The nature of the deposits depended upon the aggradational
processes; tectonic setting and geographical location are the other fuctors
that piayed a vital rolz. Subsequent dissection of the deposits into successive
terraces and segments in the later periods is related to the periodic upliift of
the Himalavan belt with intervening periods of quicscence. All these events
are faithfully recorded in the morphology of these deposits. Thus the
Quaternary deposits of Nepal provide an interesting example of diverse
geomorphic processcs—tectonic, climatic, depositional and erosional—-that
operated at diilerent stages in the uplift of the llimalava,

=

25. T.Sharma, S. S. Mearh, and N. M. Vashi, “The terraced conglomerates
of Pokhara Valley, Central Nepal”, Svmposicm on morphology and
evolution of landforms, Department of Geology, University of Delhi,
Dec. 22-23, 1978, pp. 226, 240,

26. Hagen, op. cit., p. 108.
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