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Late Quaternary movements along the faults that de-
marcate tectonic boundaries of the N-S trending
terranes of Biligirirangan and Closepet Granite in the
Southern Indian Shield caused ponding of the River
Kaveri and its tributaries Suvarnavati, Kabini and
Shimsha of the Mysore Plateau. The resulting large
lakes stretched tens of kilometres upstream in their
valleys. Approximately 10 m thick black carbonaceous
clay, characterized by prolific calcareous nodules inclu-
ding rhyzocrections in the top horizon, and covered
locally by overbank fine sediments in {loodways, rep-
resents the lakes that came into existence in the Late
Plcistocene and lasted until Late Holocene. Sub-
sequent fault movements were responsible for vertical
displacement and attenuation of the lacustrine sedi-
ments. On-going movement is indicated by stream
ponding in some segments and accelerated erosion of
the elevated blocks.

THE much-faulted Southern Indian Shield (Figure 1) has
time and again witnessed reactivation of faults of Pre-
cambrian antiquity'. Neotectonic activities on the multi-
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plicity of faults are responsible for the evolution of the
> 1200 m high Biligirirangan—-Mahadeswaramalai Ranges
in the east and > 1800 m Central Sahyadri mountain in the
west. These high mountains bordering the Mysore Plateau
enclose the basin of the Kaveri, an antecedent river of

W | £
| Sahyadr Biligirirangan Kollaimalai  Karaikal
<{oastal -.,l

mu: ot i‘?;;ji:::;:;:-: .........

______
------------------------------------
-------------------------------------------------------------------------------------------

..........
lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

2 ™, .1 + + +
0 4 A AN A e
it R 1 : . __ + -,
C.E l_';:'.' Fa
., ip {‘:'i:f-.;-: + N L
: : g * :
CHAENSY GG ™ ) ™ 7 Do
MY\ ol [ b 0 7 r .
=Y . +Bar?alurtl N Kelar™ _
. Pa Manchenabele ® Vaddarakuppe f“:}"s"
_ §6 d 3 ~Z . |
: ﬂ } / * Ly & “:T
\ .t # ‘é) rl-l..-
d Y\~ 8%y S \\‘ﬁff &fd,'- T P
_-—_a. .ﬂ?' " ﬁxﬂﬁ@ g 1
' oyar ' ' ' !
| Pa |
H (uddapah GRS
e — . {’
i T Unsepet Granite
Charnotkites I
vy Dharwar intluding
et Sarqus

TI Peninsular Gneiss Kechi
*1 & other gneisses

e ful}
———Lineament

C ) Study Area

<
18 ka
A

Figure 1. Much faulted Southern Indian Shicld' showing the faulis
and shear zones that demarcate boundaries of Precambrian terranes,
The profile across the Southern Indian Shield is after V:xidyanudhunt
The Kaveri basin lies between the BR and central Sahyadrt,
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considerable maturity which breaks forcibly through the
mountain barrier of the Biligirirangan—-Mahadeswaramalai
Ranges”™. The Mysore Plateau is drained by the rivers
that are strongly controlled by faults and shear zones'’, as
evident from the remarkably straight courses and abrupt
deflections.

Neotectonic movements on the N-S as well as NE-SW
oriented fault caused blockade of streams, culminating in
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the formation of lakes now represented by black carbo-
naceous clay riddled with calcareous concretions in the
upper part such as seen at Manchenabele in the Arkavati
River Valley, at Uchchivalase in the Antargange Hole and
at Vaddarakuppe in the Rayatmala stream (Figure 1),
south-southeast of Bangalore?

The first author’s fieldwork in the Kaveri basin encom-
passing the talukas of Maddur, Kollegal, Chamarajanagar
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Figure 2. Upstream of the active Kollegal-lggaturu fault the Kaveri and its tributaries are characlerized by nearly 10w thiiek acewmetation of
black carbonaceous clay deposited in the lakes resulting from stream blockade, Lakes were formed also in the Shimsha valley and its tnbutary Hulu
Halla resulting from movements on faults that cross the streams (Jocalities from where samples were cotlected for dating aie shown tn boxes)
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and T. Narasipura demonstrated that what has been des-
cribed® as *black soils in the form of horizontal sea-like
surface almost devoid of elevation contrast and indicative
of their formation in shallow water environment® actually
represents lacustrine carbonaceous black clay resulting
from ponding of the River Kaveri1 and its tributaries
Suvarnavati, Kabini and Shimsha. The black clay grades
downwards and laterally into greyish-brown clay and
mud. Near stream channels the black clay is underlain—
overlain by as well as interfinger with fluvial silt and fine
sand. The top layer of the lacustrine clay i1s characterized
by prolific calcareous concretionary nodules, including
rhyzocretions. Interestingly, a large part of this region of
sedimentary mantle had earlier been depicted as the basin
in the Mysore Plateau''. The present work shows that the
lacustrine deposit is confined only to the floodways of
the rivers (Figure 2). The black carbonaceous clay tran-
sitionally overlie fluvial gravel and sand in channels but
rests directly on weathered countryrocks in wide valley
flanks. Finer sediments brought by recurrent floods cover
the lacustrine deposits as overbank alluvial sediments
closer to the channels. Likewise at the foot of the uplifted
hills eroded material — sheet wash — brought by hill tor-
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rents conceal the lake clay. The lacustrine deposits form
remarkably flat stretches of uniform elevation in the other-
wise undulating terrain of the Mysore Plateau (Figure 3 a).
These are being tntensely used for paddy and sugarcane
cropping.

The Biligirtrangan Range is demarcated by a series of
N-S trending faults registering oblique-slip displacement®.
One of these faults that passes by Kollegal and Iggaturu
(Figure 2) demarcates the downstream limits of the depo-
sits of black clay filling the valleys of the Kaveri and its
tributaries. A linear series of ponds follows the fault line.
Apart from the abrupt termination of the black lacustrine
clay and sharp juxtaposition against brown alluvial
coarser sediments, there 1s marked deflection of "all the
rivers as they cross the fault line. For example, the east-
flowing Shimsha suddenly runs southward at Iggaturu, the
Hulu Halla swerves south near Hadli, the Kaveri swings
north-west of Saraguru and near Hebsur (ESE of Chama-
rajanagar) and the Suvarnavati deflects northward (Figure
2). Furthermore, there 1s accentuation of gully erosion and
channel entrenchment on the block east of the fault
Clearly the Kollegal-Iggaturu fault is active and has
caused uplift of the downstream eastern block. The fault
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Figure 3. @, Flat stretch of black carbonaceous lacustrine clay succession near Nanjangud in the Kaveri Valley; b, Rayatmala stream at Vaddara-
kuppe has eroded its bank and exposed the full succession of the lake deposit. The basement gneisses overlain by fluvial gravel is succeeded by 7 m
thick succession of black clay. The top of the clay sequence is characterized by calcareous concretions; ¢, Closer view of the Vaddarakuppe palaeo-
Jake succession comprising predominant black clay resting on gneisses and grading upward into greyish-brown clay, The top is characterized by
calcareous concretions in black clay. Samples were collected from this succession at a fixed interval of ~ one metre.
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movements must have resulted in the blockade of rivers
and streams and consequent formation of lakes. The lakes
stretch far upstream — 8 km up to ESE of Chamarajanagar
in the Suvarnavati, 14 km up to west of Nanjangud in the
Kabini, 25 km up to NW of T. Narasipura in the Kaveri
(Figures 2 and 3 a), up to Malavalli in the Hulu Halla, and
10 km up to north of Maddur in the Shimsha (Figure 2).
The thickness of the black clay varies from less than 2 m
in the Shimsha valley to 9—15 m in the Suvarnavati valley:.

Similarly, the uplifts of the south-eastern block along
the NE-SW trending active faults resulted in the impound-
ment in the two tributary streams of the Arkavati River —
the Antaragange and Rayatmala — giving rise to lacustrine
deposition at Uchchivalase and Vaddarakuppe, respec-
tively (Figures 1, 3 b, ¢ and 4).

Radiocarbon dating of the palaeolake sediments has
been done by the second author. Samples of black clay
rich in organic matter were collected at intervals of one
metre from a nearly vertical section cut by the Rayatmala
at Yaddarakuppe (Figures 3 b and 4). Radiocarbon dating
of carbonaceous clay gives reliable ages if the organic
matter content is more than 2-3%. Intensely cultivated
and 1rrigated almost round the year for cash crops, the
lake sediments are in the disturbed condition. The sedi-
ment samples were treated with 10% HCI solution to
remove the carbonates. CO, was obtained from organic
matter in the sediment by dry combustion using a standard
procedure. Sample CO, was synthesized to C,H, in a car-
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Figure 4. Antaragange and Rayatmala streams = tributaries of the
Arkavati River ~ were ponded due to movements on the NE-SW ori-
ented faults. Later movements on these and N-S fuults uplifted and
truncated the lacustrine deposits.
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bide reaction vessel supplied by Phonon Corporation, UK
and then to benzene as described by Gupta and Polach'?.
Overall recovery of 75-85% was obtained consistently in
CO, to CcHg conversion. The 'C activity in benzene
(with butyl-PBD scintillator, 15 mg/ml CcH¢) was counted
in the ultra high sensitivity liquid scintillation counting
system, QUANTULUS 1200 of LKB Wallac. The back-
ground and NBS oxalic acid standard (RM-49) counting
rates in the system for 3 ml benzene sample in teflon vial
are 0.453 £ 0.014 cpm and 30.73 cpm, respectively with a
figure of merit of 8854. The dated samples give consistent
chronology of *C ages (Figure 5). Noting that the thick-
ness of various lacustrine successions in different valleys
in the Kaveri basin varies uniformly between 7 and 10 m,
it 1s assumed that they are the products of nearly contempo-
raneous fault reactivation. Being intensely cultivated and
irrigated practically round the year for cash crops, the flat
stretches of palaeolake sediments are in highly disturbed
and contaminated conditions.

The Vaddarakuppe succession (Figure 3 b) provides an
ideal setting for sample collections and the newly dug
canal near Homma (Figure 2) provides good exposure of
the upper part of the succession for sampling and dating.
The life of the Vaddarakuppe palaeolake spanned the
period from ~ 26,000 + 825 to 11,800 + 825 yr BP. Sig-
nificantly, the basal samples from the depth of 7 m below
the surface of the Uchchivalase palaeolake are dated
26,470 + 900 yr BP, indicating that both the lakes came
Into existence at nearly the same time. East of Kollegal in
the Kaveri Valley, the black clay sample collected from a
depth of 25 cm below the surface at Muguru gave a date
of 8290 + 140 yr BP, while the one taken from just below
the surface near Chelukavadi is dated 4420 = 110 yr BP.

Depth from surface (M)

Figure 8. Plotting of measured radiocarbon (°C) Jates of samiples
apainst thewr depths (below surfuce) gives a straight line for the age of
the Vuddarakuppe luke.
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In the Suvarnavati valley, samples collected from depths
of 20 and 140 cm at Homma (Figure 2) yield ages of
3540 + 170 yr BP and 7850 = 140 yr BP, respectively. The
Muguru and Chelukavadi dates of the Kaveri sediments
fall in the isochron of the Vaddarakuppe samples. From
the calibrated age range 1t seems that the end of the
lacustrine phase in the Kavennt Valley was sometime
between 4860 and 5290 yr BP, and in the upper reaches
of the Suvarnavati around 2600 to 3900 yr BP. In the
ArKkavati valiey, the Manchenabele lake vanished around
1900 yr BP and the Mosalehosahalli lake south-east of
Hassan dried up around 1300 yr BP.

It seems that these lakes did not dry up during the same
period. Although substantial draining out of the impound-
ments could have been caused by revival of movements
on the active faults, it was the growing aridity in the later
Holocene that was responsible for the drying up of the
lakes. Presence in abundance of calcareous nodules inclu-
ding rhyzocretions 1n the black clay succession implies
growing aridity in the climate as was the case in the dry-
land of western Rajasthan'’. The Indian subcontinent had
experienced a spell of dryness beginning around 3500-
4000 yr BP and ending at about 2000 yr BP'*'°. The
lakes of the Kaveri basin dried up possibly during this
period. Revival of movements on active faults must have
helped in the draining out of the impoundments as stated
earlier in the article.

The expanse of the lacustrine clay deposit in the Kaveri
valley has been dismembered and vertically displaced by
the NNE-SSW trending fault that is traceable through
Talakad (where the east-flowing Kaveri suddenly swings
SSW) (Figure 2), and then past Malavalli to the straight
N-S course of the Shimsha near Maddur. Not only is
there a ditference in the elevation of the order of 15 m but
also the black lacustrine clay is sharply juxtaposed against
brown fluvial sediment west of Talakad. In the Hulu Halla
and Shimsha valleys, the elevation difference of the black
clay surface 1s 15 m where the eastern side was down-
faulted. Upstream of Maddur the black clay is consi-
derably truncated, there being none on the eastern side.
Likewise in the Antargange and Rayatmala valleys later
movements have faulted up the black clay and exposed the
sheared gneisses of the floor at Sitalavadi.

Ponding of these and other streams in some segments
cut by the active faults suggests that the fault movements
are continuing 1n the present.
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This paper reports pteropod shells (aragonitic) at 100,
200, 270~-277 and 470 cm sediment depths in a core
(EAST) recovered from 3820 m deep water from the
eastern Arabian Sea. Ages of the four stratigraphic
levels showing pteropod presence are estimated as 29,
52, 70-72 and 127 kyr. In normal circumstances
microfaunal assemblages of this core are expected to
be devoid of pteropod shells because the site is situated
far below (~3.5km) the Aragonite Compensation
Depth. Therefore, the recorded pteropod shells are
exotic to the location and may have been transported
from the shallower depths by the turbidity currents.
The plausible reason for the preservation of aragonitic
shells at such greater depth appears to be quick burial
of pteropods resulting from large-scale vigorous
slumping triggered by neotectonic activity.

PTEROPODS are marine holoplanktic micro-gastropods
having aragonitic shells. Living pteropods are abundant in
pelagic environment, but rarely preserved in deep-sea
sediments because of their dissolution-prone shells. Well
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