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On the Origin of the Great River-Gorges of the Himalayas, as
Evidenced by the Distribution of Fishes. *®

By Sunder Lal Hora, D.Sc., F.R.8.E., F.N.I,
(Zoological Survey of India, Calcuttn.)

T is a general feature of the mountain
ranges of Asia that they are cut across
by rivers whichk form stupendous gorges.
Geographers and Geologists have suggested
many explanations of the origin of the great
river-gorges, but no one explanation has yet
been accepted by all. It is, however, gener-
ally recognised that the gorges have been
siowly carved by the rivers themselves
during the courge of ages. Some of the
views regarding the origin of the Himalayan
gorges are thus suminarised by Burrard,
Hayvden and Heron (1933, p. 261):

““ A gorge mayv bhe carved by water across a
range in many diffierent ways. Firstly, as a new-
born range is rising slowly out of the ccean, 1t
may be cut across at intervals hy the sea and
divided into a series of islands ; the channels cut
thus in early times may subsequently develop
into river-gorges. Secondly, the snow and ran
falling on the front slopes of a range may create
olaciers and rivers, which slowly cut back by
head-erosion and eat through the mountains.
Thirdly, the snow and ice accumulating on the
é¢rest may gravitate towards the lowest points of
the range, and thence flow off in opposite direc-
tions and wear away the rock on both flanks
simultaneously. Fourthly, a river may be
antecedent or older than the mountains, and
have maintained its path across the latter as
they rose. Fifthly, the flow of a river may be
dammed by the rise of mountains across its path,
and the waters of the lake so formed may even-
tually overflow and carve a gorge across the
barrier range.”

According to the latest paper on the
subject by Wager (1937), there are only two
alternative theories which are being discuss-
ed at the present day to account for the
existing drainage pattern of the Himalayas.
He states :

“ One of the theories postulates that at an
early age the Ilimalaya had ordinary copnseguent
drainage, the rivers flowing north and south
from the crest. This simple drainage patfern is
considered to have been modified to its present
form by some of the south-flowing rivers cutting
back througch the range and capturing rivers on
the Tibetan side. The much greater precipi-
tation on the south side of the range and the
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much steeper fall and therefore greater erosive
power are put forward as possible reasons for the
unusual behaviour of the south-flowing rivers.
The alternative theory postulates that the Arun
and similar rivers always had their present
courses which, when they were inaugurated,
were the easiest routes down an irregular surface
sloping towards the Gangetic plain. Subsequent-
ly the Himalayan range is consideved to have
arisen up across the rivers, but so slowly that by
vigorous erosion they were able to keep open
their original channelg.”

The distribution of Himalavan fishes, both
on the Tibetan and the Indian sides, sheds
considerable light on this controversial prob-
lem. Day (1878), Stewart {(1909) and the
writer (1927) have shown from a comparison
of the fish-faunas of the northern and south-
ern faces of the great Himalayan range
that the two taunas are very distinet. The
writer has also Indicated the probable origin
of these faunas and concluded that though
the Central Asiatic and the Indian faunas
are derived from the same source, some-
where in Southern China, possibly Yunnan,
the former became differentiated at a some-
what carlier age when the parent stock was
of a generalised nature, whereas the fauna of
the southren face appears to have been
derived from a younger and more vigorous
stock which had already become specialised
in south-eastern Asia for life in torrential
streams. At any rate, there is no indication
that the two faunas had a chance to inter-
niingle since their origin and the reason for
their isolation is to be looked for in the
origin and the present form of the Himalayas.

It is generally recognised that the whole
length of the great Himalayan range is
of one geological age. There are indica-
tions, however, that the Punjab Himalayas
arose at a somewhat later date than the
other three portions of the range, riz,, Assam
Himalayas, Nepal Himalayas and Kumaon
Himalaxas, This would indicate that when
the present-day fresh-water fish-fanna migrat-
ed from Southern China to India prohably
in the post-Eocene period, a barrier had
already been created between the forms that
spread toward north-west and those that
spread toward south-west. The distribu-
tion of fishes shows that the drainage of the
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Himalayas in the earlier stages was from
east to west along both the faces. In the
north the Tsangpo probably lowed into the
present-day head-waters of the Indus and
the combined river thuy formed probably
drained north-westwards into the Oxus;
while in the south the Tertiary *° Indobrahm’
of Pilgrim (1919) and Pascoe (1919) had
a similar course and drained into the Arabian
»=>ed.

It seems that in the beginning the rise of
the Himalayan foot-hills was probably of a
more or less unitorm nature, which permitted
the formation of long longitudinal valleys in
the foredeeps of the rising range ; but later
orogenic movements were certainly more
marked in some portions of the range than
1n the others. These diflerential movements
caused the dismmemberment of the primary
simple dramage pattern, the streams on
the northern and the southern faces drain-
ing intu their regpective longitudinal basins.
1 have indicated in another place (1937a)
how the distribution of fishes shows the
evolution of the present-day sharp hydro-
graphical divisions of the southern face of
the Himalayas. A continuous stream of
migration of forms like Garra Hamilton,
Glyptothorax Blyth, Amblyceps Blyth, Nangra
Day, etc., was checked by a sharp rise of
the sub-Himalayas in -the region of the
principal peaks of the range near the
border af the Assam and the Nepal I{ima-
layas and diverted along the Satpura
trend to the Western Ghats and thence
to the hills of the Peninsula. Such a route
of migration could only explain the occur-
rence of Bharvania Hora (Family : Homalop-
teridee), Parapsilorhynchus Hora (Family :
Cyprinide), Stlurus Linn. (Family : Siluridse),
etc., In the extreme south of India on the
one hand and of their close allies, such as
fatitora Gray {Family : Howmalopteridee),
Psilorhynchus McClelland (Family : Psilor-
hynchida), DParastlurus Bleecker (Family :
Siluridee), ete., in Bastern Himalayas and
South-eastrn Asia on the other. In this
case we have a clear proof of the sharp
rise of the Himalayas not only in the cluster
of high pesks found in this region, but in
the barrier that wag created against the
migration of fishes to the western portions
of the range and the dismeniberinent of
the mighty river into the DBrahmaputra
Draipage System and the commbined Indo-
Gangetic System,  Another differential earth
movement, probably of a much later date,
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which elevated the Putwar basin info a
plateau (Wadia, 1932) led to the further
dismemberment of the ° Indobrahm ~ 1mnto
the Indus and the Ganges BSystems of
the present-day drainage pattern of the
Himalayas. This division is reflected in
the distribution of such genera as Semi-
plotus MeClelland, Chaca Gray and Ere-
thistes Miill. and Trosch., which are common
to the Assam Himalayas and the Nepal
Himalayas but are absemt from the Punjab
Himalayas. It is thus seen how 2 continuous
westerly flowing river at the foot of the
young Himalayas became dismembered into
three drainage systems through sharp,
localised orogenic movements. These move-
ments also seewm to have affected the drain-
age on the northern face of the Himalayas
and established an easterly-flowing Tsangpo
and the westerly-flowing Indus. Some of
the changes in the draipage pattern of the
Central Asiatiec tributaries of the Indus
studied by de Terra (1931) may have been
contemporaneous with the rise of the
Putwar basin or of that of the Pir Panjal.

From the above the following conclusions
may be drawn with regard to the evolution
of the present-day drainage pattern of the
Humalayas, and consequently of the origin
of the great river-gorges.

The distinetness of the northern and the
southern fish-faunas of the Himalayas deti-
pitely favours the view that at an early
age the Himalayas had ordinary consequent
drainage, the rivers flowing north and
south irom the crest. Had the linnalayan
range risen up across the river so slowly as to
enable the rivers to keep open their channels
by vigorous erosion there should have been
very httie difference between the fish-
faunas of the C(Cis- and 7'rans-Himalayan
portions of such rivers as the Rrahmaputra,
the Arun, the Sutlej, the Indus, ete. There
iy every reason to believe, on the other
hand, that the rise of the Himalayas was
in sharp, sometimes Jocalised, orogenic
movements so that the fishes of the southern
face of the range were unable to adapt
themselves to very turbulent waters and
have, even to this day, remained confined
alung the southern face of the range
to low valleys and are rarely found above
an  clevation of four 1o tive thousand
feet,

In this connection it may also be remen-
bered that the so-called Indian monsoon
conditions—south-west for four months and



496

north east for three or four months—had
begun befors the Hunalayas started 1o mse,
as 1 the Jate Cretaceous period open seas
of great extent existed to the south of India
and some land had been formed to the
north  The mse of the llmmalayas had =2
great nfluence on the distribution of ramn
fall, for most of the mowture 18 now prew
pitated on 1ts southern face, and there 1s
practically no rainiall on the northern face
of the Himalayas Consequently, the rivers
along the southern face are very turbulent
while those on the northern face are placd,
broad valleyed and deep Very different
sets of ecological conditrons were thus
produced on the northern and southern
faces of the Himalayas and these became
accentuated as the mountains rose higher
and hagher

When the south flowing rivers, mainly
through their crosive actions, ecaptured the
rivers on the Tibetan side 1 was natural
that some of the fishes on the Tihetan side
should have been washed down on the
southern side, but they hdad to pass through
such precipitouy channels before ieaching
congental conditions that with the excep-
tion of one genus of the Sehizothoracing—
Orevnus, a spectalised member of the sub
fapiiy fully adapted for fife m rapid
mountam sfreams—no other member of
the Central Asiatic fauna has been abke to
colomise the southern slopes of the Hima
layas

The mgration of torrential fishes along
the southern face of the Himalayas and
from the Fastern Himalayas to the Hills
of the Peninsala ghows that the process
of river capture or ruyer deflection was 2
fairlv commeon phenomenon in this territory
and also mm the region of the contfiguous
il ranges to the east The digtribution
of speaahsed hill stream fishes strongly
suggests that m South castern Agta, as a
rule, the rivers on the west beheaded the
rivers on the east (Gregory, 1925) and thus
effected the trangference of the fish fauna
from the east to the west

Summary

A summary of the wiews regarding the orgin
of the great river gorges of the Himalayas 1s
piven It 1s pomted out that the fish faunas on
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the morthern aund the southern Sslopes of the
Hinwalayas ace quite distinet, and that an expla

naton of this fact 15 to be found in the origin
and the present form of the Hamalavas The
evolution of the present day dramace pattern of
the sauthern face of the Himalayas is traced
from the evidence gfiorded by the distribution of
fishes and 1t 1s concluded that the eariv drainage
of the Himalayas was from east to west along both
the iaces, and that b underwent considerable
changes due to differential orogenic movements
m the region west of the Tista dramage system
and of the Putwar Platean The dhetsnctness of
the northern and the socuthern fish faunasg of the
Himalayas favours the view that at an early age
the XMimalayas had ordinary conseguent drainage

the rivers flowing north and soutb of the crest

Th distmbuation of fishes along the southern face
mdicates that the rnse of the Himalay s accurred
in sharp, sometimes localiced earth movements
sp That the fishes always remaned 1in the valleys
and were unable to colonise the precimtous
hizhor reaches A reference 15 4also rmade o Lhe
ipfluence of the monsoons on the southern face,
and to the process of river captures that prohably
played a great part mn the distribution of fishes
from the east to the west
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