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drainage pattern.
) gAIl?ﬂYsis of water in closed lakes and

estimates of rate of flow into such lakes.

The Karewas of Kashmir.*
By Birbal Sahni, s¢.D., F.G.8., F.R.8,,
Professor of Botany, University of Lucknow.

HE well-known fact that the fossil
remains of sea animals are found on
the crest of the Himalayas frequently con-
veys to the lay mind a picture of mountain
tops submerged in an ocean which rose above
those heights. Similarly, lake deposits con-
taining the relics of aquatic plants and
animals, if found on the elevated slopes of
a mountain, might easily convince the
uninitiated that a lake must have once
existed at that high level.

That this popular fallacy should have
invaded the mind of even a modem scientist
1s the excuse for the present article.

A few days ago my attention was
drawn to a report under the heading “Pre-
historic lake near Gulmarg : abundance of
Jossil plants” recently published in the
Civil and Militaiy Gazette of Lahore.! Dr.
R. R. Stewart of Rawalpindi, an American
missionary and botanist, is reported to have
expressed the view that there appears to
have heen “a lake some thousands of years
ago at a height of 11,000 feet, just above
Gulmarg™.

This opinion is evidently based upon the
fact, well known to Indian geologists, that
lake deposits containing fossil remains, inclu-
ding modern species of aquatic plants and
animals, oceur on the slopes of the Pir Panjal
Range, at altitudes where these species
cannot exist to-day.

This brief article will attempt to explain
to the general reader the significance of
these high-level deposits, known to geologists
as the Karewa Series. The Kashmiri name
Karewa is applied to the more or less flat

terraces or tablelands which cover g great
part of the Valley, specially on the left bank
of the Jhelum. In places these terraces
are found sloping gradually up the moun-
tains on either side of the valley ; excellent

* Except for the introductory reference to the press
report, this article embodies the substance of an extension
lecture delivered at the Punjab University, Lahore, on
March 26, 1938,

1 May 21, 1938, page 5.

examples are to be seen from the rvoadd be-
tween Srinagar and Gulmarg, on the two
sides of the Ferozepur Nala, specially below
Tangmarg. Recently they have even baeen
traced up in a continuous series as far as Um
crest of the Pir Panjal Range, which bounds
the Kashmir valley on the south-west.

For the informatiom of those not familiar with
Kashmir we may say that Gulmarg is a favour-
ite summer resort at about 8,800 ft. altitude on the
densely wooded N K slopes of the Pir Panial Range,
These slopes are thickly covered with the old
moraines of glaciers which several times during the
Pleistocene lce Age, overran the greater part of
Kashmir. Where the moraines are not covered
with forest they form extensive undulating mea-
dows, in the Kashmiri language called marys, as ab
Gulmarg, Khilanmaryg, Sonemary, ecte. ‘The Pir
Panjal Range runs in 2 NW-SE direc_hon, ;ouf_ﬂgly
parallel to the main Himalayan chain which_ lies
east of it. The celebrated Vale of Kashmir, about
84 miles long and 25 mmiles in its broadest pavt,
lies protected between these snowclad ranges, ab a
height of about 5,200 to 5,500 feet a]oove sea-level,
The river Jhelum issues from springs near the
higher SE end of the valley and meandecrs peace-
fully through fertile plains to the NW end which
is a few hundred feet lower. Here it cscapes in
rapids through a. gorge mear Baramula, only ten
milesnorth of Gulmarg in a direct line. See map,
Fig. 1.2

Ordinarily a casual newspaper x'epor‘tﬁ-‘ on
a scientific matter does not deserve serious
notice. But Dr. Stewart has been commis-
sioned by an important scientific body—-the
Yale North India Expedition (popularly
known here as the Karakoram Expedition)—to
identify and describe the fossil plants from
some of these lake deposits on the slopes of
the Pir Panjal. And the conclusion he has
arrived at directly conflicts with one of the
main scientific results of the Expedition and,
in fact, with long established geological
evidence.®

The fossil-bearing sediments near Gulmarg,
like many other deposits of clay, sand and

* This map also illustrates another article in the
present volume of Current Scitnce, shortly to be published
under the title,  “ 7% Himalayan Uplift since the 4 dvet
of Man”,

® Seeeg., Wadia, Geology of India, 1926 ( Macmillan),
pp. 263-264, 383.
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Fig. 1.
gravel on the NE slopes of the Pir Panjal, long ago as 1864, Godwin Austen? drew

were no doubt laid down, ag Dr. Stewart
suggests, in the bed of a lake. But that lake
never existed at the high altitude where its bed is
now seen. Strange though it may seem,
this lake must have been situated several
thousand feet lower, at the same level
as the main valley of Kashmir. Since
the time when the plants and animals, of
which the fossil remains are now found at
11,000 ft. or even higher, flourished in and
around this lake, the sediments have been
lifted out of their origimal horizontal position
and have been wupheaved through at least
five thousand feet with the (geologically speak-
mg) recent upheaval of the Pir Panjal Range.

The story of these fossil plants from the
Pir Panjal Range is briefly as follows. As

attention to the occurrence of fossil leaves
belonging to modern species of plants in
clay deposits at Gojipatri (Gogjipatri) near
Nilnag, and at Ludarmarg, a meadow about
three marches south-east of Gulmarg. Since
then fossil plants have been discovered in
similar deposits at numerous localities in the
Pir Panjal by Middlemiss, Wadia and
others.® In 1932, Dr. Hellmut de Terra, the

4 Quart. Journ. Geol. Soc., XX, 383.

5 Rec. Geol. Surv. Ind., XLI, 120-121, 125 (1911).

8 Wadia, Jor. cit.; Sahni, Presid. Addr. to Bot. Sec.,-
Ind. Sci. Congtess, Calcutta, Proc. As. Soz. Beng. (V.S. ),
XVII (1921), clxix-clxx; Wodehouse, ‘‘“The Pleistocene

Pollen of XKashmir,” WMem. Conn. Acad., IX, Art. I
(1935), 3-18, with Introd. Note by H. de lerra, 1-2.
Hawkes, Hawkes " and de Terra, VYale North India

Expedition: Paleolithic Human Industries in 'N.W,






