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1856. The price of benzole rose to 20s. a
gallon in 1860, when aniline was 20s. a pound.

Those were empirical days, and Professor
Morgan’s picture of Dan Dawson illuminates
the period. This great Yorkshire personality
was born in 1836 to a Huddersfield dyer,
and his first 10 1b. of magenta, made in the
kitchen-oven, not only realised £100 sterling,
but coloured the succeeding loaves of bread.
By 1874 he had made a fortune, and elected
to study chemistry under Hofmann, whose
researches had laid the foundation of his
prosperity. Accordingly, in 1875 he pro-
ceeded to Berlin, while retaining association
with his Yorkshire factories, Messrs. John
W. Leitch and Company with the Colne Vale
Dye and Chemical Company; and after
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returning from Germany, lectured for several
years on the chemistry of coal-tar products
at the Huddersfield Technical College.

Professor Morgan has laid under deep
obligation all those to whom the early
history and the early chemistry of artificial
dye-manufacture appear momentous and
engrossing. The dramatic evocation of lovely
colours, beneficent drugs and agreeable per-
fumes from a disgusting waste-product must
appeal to all who can savour the contrasts of
life, and can appreciate the importance of
the seemingly wunimportant. In romance
and enlightenment this industry remains
unrivalled, while Professor Morgan brings
both attributes vividly to mind.

Data on Post-Glacial Climatic Changes in North-West India.
By H. de Terra and G. E. Hutchinson.

N the course of explorations carried out
in the Himalayas, in Indian Tibet and
the Punjab foothills, we have come across a
number of phenomena which throw some
light on post-glacial climatic changes. In
view of the growing interest which geologists,
meteorologists and archaeologists have recent-
ly shown in this problem, it seemed desirable
to present our observations and to give a
brief summary of the multiple evidence of
subrecent climatic pulsations.

This evidence may conveniently be classi-

fied as follows :—

(1) morainic deposits lying in an inter-
mediate position between terminal
moraines of the last Pleistocene
glaciation and recent moraines of
existing glaciers ;

(2) terraces connected with post-glacial
movements of valley glaciers ;

(3) lake terraces or raised beaches indi-
cating high water levels ;

(4) data inferred from ancient chronicles
and prehistoric monuments ;

(5) indirect data from observations on
rock engravings, patination, etec.

1. Recent studies on the Pleistocene

glaciation in Kashmir, which were carried
out by the first author and Mr. T.T. Paterson,
show that wvalley glaciers advanced five
times, leaving distinct traces of moraines and
glacio-fluvial outwash deposits in the valleys.
Previously already Oestreich, and especially
Dainelli, had presented proof for a complete
Pleistocene glacial cycle in neighbouring
2

areas, but only through recent work has it
become possible to correlate the glacial and
interglacial deposits of the mountainous tract
with fossiliferous (mainly Upper Siwalik)
formations in the adjoining foothills. This
correlation permits of dating the second
Himalayan ice-advance as being of Boulder
Conglomerate or Middle Pleistocene age, so
that the following third and fourth glacia-
tions would fall into the Upper Pleistocene.
The terminal moraines of the fourth glacia-
tion were observed hetween 7,500 and 8,500
feet above sea-level, and in most cases the
corresponding  trough was  appreciably
smaller than the higher trough scooped out
by the third glaciers. This feature already
indicates a progressive weakening of the
climatic changes so far as their intensity is
concerned. Moreover the fifth ice advance
was so weak, as compared with the fourth,
that hardly any distinct new troughs were
made, the glaciers having formed small ice
tongues which may have looked like recent
glaciers in a somewhat advanced position.
That this fifth ice advance was appreciably
weaker than the fourth, is clearly seen from
the high position of the last terminal moraines
which lie 500 to 2,000 feet higher than the
moraines of the fourth glaciers. Commonly
there is one terminal moraine wall, but
in a few valleys there are two sets, the highest
and latest of which lies only 500 feet helow
the recent glacier snout.

These observations make one suspect a
post-glacial age for the fifth ice advance in
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and to the stratigraphy of deep water
sediments.

Outside of the Himalayas, in the Salt
Range of the North-West Punjab, are a
number of lakes which lie in a region famous
for its arch®ological records. Omne of these
is the Son Sakesar Kahar, in the Shapur
district, near the town of Naoshera. On
its western end this lake is surrounded by a
wide belt of salt marshes, bordered by a
terrace which is four feet above the present
lake level. On this were found the ruined
foundations of an ancient temple-like build-
ing whose architecture suggests its having
been erected during the first half of the
first millennium A.I). This site still showed
a number of limestone slabs lying in step-
like manner on the terrace edge as if a
staircase had led from the main hall to a
lake shore. At present this lake shore is
dry, the lake being half a mile distant from
the edge of the terrace. Although the
villagers admitted that the lake submerged
occasionally a small portion of the salt
marshes, none could recall that the water
had ever extended to the ruins, where a
much travelled path has led, since ancient
times, across the lake basin. It is thercfore
very probable that at that time the lake
extended to the edge of the terrace and in
still older periods it must have swept the
entire terrace, which is made of lake deposits.
This highest level is indicated by various
beach remnants found a few miles east of
the village of Chitta where wave cut cliffs
occur 7 feet above the present lake level of
Son Sakesar Kahar. As the area belongs
to one of the driest regions in North-West
India, it is obvious that this raised beach
must represent a period of abundant water
supply.

Smaller oscillations of elimate leading
to the formation of beaches have occurred
during the 19th century in Indian Tibet, ag
de Terra and Hutchinson (Geogr. J., 1934)
have shown. The water level of Panggong
Tso fell during the first half of the century,
till in 1869 it was about 5-2 m. below the
level In 1932 ; subsequent to 1869 a rise
took place, the present level probably being
established some time after 1900. A very
low shore line, about three meters below the
lowest level of the sixties of the last century,
was observed by Godwin Austen. This
clearly indicates an ancient dry period.

4. The Tibetan chronicle La-dvags-rgyal-
rabs (translation by A. H. Francke, Archaeol.
Survey of India, New Imp. Ser., Vol. 50,
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1926) mentions from the environs of Lhasa
that during the reign of Sron-Khri-lde-btsam
(755-797 A.D.) floods and good harvests
occurred, which would indicate a wet period,
as such always correspond with fertile years
in Tibet at present. Quite possibly, this
humid phase is the same as the one which is
recorded by a raised beach in lake Son
Sakesar Kahar in the Salt Range.

Of greater interest however is the chronicle
of the kings of Kashmir, Rajatarangins.
According to A. Stein’s translation it de-
scribes a vastlake which oceupied the Kaghmir
valley. This lake was drained off by a
heroic act of Khashiap who cut the mountain
barrier with his magic sword, thus draining
the lake towards India. One would think
that this saga referred to the “Karewa lake ”
which existed during the Ice Age and in
which the lake beds were deposited, which
nowadays form the so-called ‘° Karewas ”
or raised terraces. This can hardly be the
cage, for the Karewa lake was drained off at
the beginning of the second inter-glacial,
as recent studies have proved, and no human
tradition is known to date back to the
middle of the Ice Age. It is miuch more
probable that the Kashmir saga refers to a
great and prolonged inundation of prehisto-
ric and post-glacial times. Such explana-
tion is borne out by the following facts :—

(a) Temporary increase of water supply
still leads to disastrous floods in
Kashmir, and the valley is at such
time transformed into chains of
lakes which may ocecupy one-quarter
of the entire wvalley floor. The
survey maps 43J, 12, 13, 15, 16
amply illustrate how easily the flood
plain of the Jhelum river can he
inundated by heavy rainfall.

(b) The rigidly observed rule that ancient
historic sites and prehistoric dwell-
ings are always found on the tops
of ancient river terraces or isolated
hillocks in Kashmir, would indicate
that a lake actually existed in the
valley, flooding all outlets of subsidi-
ary streams as well as portions of
the central valley floor. A megalithic
monument near Srinagar (at Bur-
zahom) is found on the edge of
the crest of a 110 foot terrace which
is made of Karewa lake clays.
Nowadays the terrace projects into
swampy rice fields ; butit is evident
that the Neolithic settlers carefully
avoided the low ground, which at






