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Lake deposits of the northeastern
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The understanding of past climates, particularly Holocene
climate, changes in continental settings is significant
for improving the predictive capability of models used
for building future climate change scenarios. Continental
sedimentary systems such as lake and river basins
support large agricultural communities; even the desert
margins support a substantial rural population. There-
fore, understanding of the responses of these systems
to future climate changes on decadal, century, and
millennial scales needs to be strengthened in order to
determine the varying limits of land, soil, water and vege-
tation resource structure on the demographic structure.
In this context, we document the lake/pond deposits of
the northeastern margin of Thar Desert along a rainfall
gradient (200—600 mm) from west to east. The potential
of the lake deposits and the associated sedimentary facies
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for the reconstruction of post-Last Glacial Maximum
climate history is discussed, and the need for develop-
ing a chronological database on this important archive
of continental Holocene climate is recognized.

THE Holocene palaeoclimatic history of the Thar Desert
and its margins encompassing over 200,000 km” is of societal
and environmental significance, and has a bearing on testing
the response models of near surface systems to century and
millennium scale climatic changes'. Previous workers
have inferred past climatic changes from lake records in
the Thar Desert’ . These studies indicate heaviest summer
precipitation between 10.8 and 10.0 Ka, fluctuating lake
levels in the early Holocene, maximum lake levels between
7.2 and 5.6 Ka, and desiccation around 5.6 Ka. A dry phase
at around 3 Ka is also inferred on the basis of aeolian/
fluvio-aeolian® ' and lake records of Rajasthan and Gujarat'',
and Haryana'’. Model calculations for the Thar reveal
that between 3.5 and 10 Ka, the summer rainfall was almost
twice the present-day value and winter precipitation about
20% higher’.

Several lakes are present in the western part of India
(Figure 1) and the lake deposits within them are of consider-
able palaeoclimatic significance because of their position
along a rainfall gradient (600-200 mm), and their proximity
to the Himalayan front, the Ganga Plain and the desert
(Figure 2). Here we present the morphology of lakes/palaeo-
lakes, associated landforms, nature of lacustrine deposits
and their regional variability, along a 150 km NW-SE
transect, in three precipitation zones, i.e. up to 300 mm,
300-500 mm and greater than 500 mm, from the Thar
Desert to the Yamuna plains (Figure 2). Fifteen-pit sections
(Figure 2) of the palaeolake deposits up to 3 m depths
have been logged and about 10 well sections up to 10 m
depths in the surrounding areas have also been studied.

The study area has three climatic zones from west to
east (Figure 2). These are dry arid in Rajasthan (including
the Nohar-Bhadra area), semi-arid in Haryana (including the
Riwasa—Charkhi Dadri area) and sub-humid in Ganga
Plain (including the Kotla Dahar area). The Haryana Plain
shows the sharpest precipitation gradient compared to the
Thar Desert and Ganga Plain. Meteorological data" of
the three representative stations of these three zones are
summarized in Table 1.

The Nohar—Bhadra area receives less than 300 mm
rainfall annually, two-thirds of which is received during
June—September. The mean temperature (42°C) is highest
during May and lowest (5°C) during January. The Riwasa—
Charkhi Dadri area receives 300-500 mm rainfall mainly
during summer monsoon, i.e. June—September. The potential
evapo-transpiration is 40 mm in December and 222.3 mm
in June. The Kotla Dahar area has 600-700 mm rainfall,
and the annual average temperature ranges between 18.8
and 31.7°C. A more exhaustive record of 1941-2002 from
Nuh station shows a range of 300-1221 mm rainfall, with
an average of 608.3 mm.
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