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SCIENTIFIC CORRESPONDENCE

and G. ruber from the east Arabian Sea’
and (11) Yack of evidence® for a comparable
magnitude of negative §'*O excursion from
active monsoonal upwelling region of the
Arabian Sea (core CD-17-30; where the
amplitude of the observed negative
50 excursion at LGM is onty half of
that observed in SK-20-185). Therefore,
while we cannot rule out the possibility
suggested by Naqvi that the enigmatic
&'%0 shift reflects local thermohaline chan-

ges in the surface water, we believe that

this may not wholly account for the ob-
served signal.

1. Gupta, S, K. and Sharma, P., Curr. Sdi,
1993, 64, 107-110.

2. Sarkar, A., Ramesh, R., Bhattacharya, §.
K. and Rajagopalan, G., Nature, 1990, 343,
549-550.

3. Dupiessy, J. C., Nawre,
494--498,

(982, 295,

4, Krishnamurthy, R. V.. Narure, 1990, 348,
118.

5. Guptha, M. V. §., Divakar Naidu, P. and
Muralinath, A. S., J Geaol. Soc. India,
1990, 36, 654-660.

6. Sarkar, A., Ph D Thesis, Gujarat University,
Ahmedabad, 1989,

S. K. GuPTA
P. SHARMA

Physical Research Laboratory
Ahmedabad 380 009, India

OPINION

Latur earthquake of 30 September 1993:
implications and planning for hazard-preparedness

K S Valdiya

The moderate earthquake (M 6.4, depth
7 km) of 30 September 1993 in the Latur
area in Maharashtra {Figure 1) has once
again demolished the thesis that the
Peninsular India is a geodynamically
stable shield. It has also strengthened my
belief and postulation™? that southern
India did not and cannot escape the
impact of northward drift of India and its
collision with Asia. The resistance of the
Indian plate to sliding under the Asian
Plate is manifest in neotectonic move-
ments and attendant seismicity in the
Himalaya as well as in the Peninsular
India. The earthquake-affected Latur belt
has been exhibiting microseismicity for
quite sometime — 1962, 1963, 1967,
1983, 1984 and in 1993 from 2 to 29
October. Obviously, internal strain has
been progressively building up all
through the time. Our mability to heed to
the nature’s loud signals is not only & sad
commentary on our apathy, but also on
the inexplicable failure of our seismo-
logical network to give timely waming of
the uncommon occurrences (tremors)
leading to a calamity of unimaginable
proportions

Seismicity in southern India

The 1764 Mahubaleshwar and the 1343
Bellary earthguakes are among the muny
that have rocked southern India since

time immemorial*®. The seismicity is
related to neotectonic movements on the
NNW-SSE and E-W trending faults and

24

72° 76°¢

fractures® (Figures 1 and 2). For example,
the 8 February 1900 Coimbatore
earthquake (M 6.0, hypocentral depth

Figure 1. Seismicity in the Peninsular India is related 1o eplsadic movements on
wanscurrent faults (From Valdiya®, based on the Annual Report of the NGRY,

Hyderabad, 1977).
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lava caver, and scem to be the result of
slow vertical uplift, according to Powar!?,

As 8 matter of fact, the whole of
Maharashtra, Kamataka and the
adjoining regions have been in tectonic
ferment throughout the Quatemary
, Period’, as evident from the uplift in
several pulses of the entire Western
Ghat, the reactivation of the NE-SW
onented faults and resultant uplift of the
paris of Kamataka craton'4, the dramage
pectthanties in  upland north-western
Maharashtra'®, and geomorphic devel-
opment in the East Coast's.

Since the drit of the Indian
subcontinermt  continues, the Permsular
1egion 1s hikely to be rocked repeatedly by
tremors and earthquakes originating n
the faulted belts, In view of these facts, it

would be desirable to eslablish/sireng-
then a network of closer seismological
stations under an independent organiza-
tion-carved out of the India

Meteorological Department — to function
in close collaboration with the National

Geophysical Research  Insaitute  at
£ 2 Much-faulted 1 f southern India Parts of the deep, long fault Hyderabad, the Earthquake Engineering
igure 2. Much-fau errain of southe 13 Parls of the deep, long faults are R b Institute at Roorkee and

. . g 18 and Grady’ ﬂSEﬂl'F '1ue Flﬂl' a
active and seismogenic (From Valdiya® based on Borodin e o/.'® and Grady'®) other institutions commanding requisite

facilities.
70 km) is related to a NNW-SSE  Maharashtra and Raichur in Kamaiaka Southern Indis, south of the Mysore-
trending fault in  Kerala® the controls the courses of the Ghod and Mafiras line, the Koyna-Karad-Latur
Bhadrachalam earthquake of 13 April Bhima nvers'?. The limeament reflects region in southern Maharashtra, the

1969 (M 5.7, depth 10-15 km) onginated influence of the Kurduvadi rifi on the  OGodavani-Wardha valleys in  Andhra
in the NNW-SSE stnking fault of the

Godavani nft!, the 10 December 1967
Koyna earthquake (M 6.4, depth
11-I14km) s related to  the
N10°E-810°W trending fault®”, and the

hypocentre of the Bharuch earthquake of
23 March 1970 (M 5.8, depth 25 km) was
at the intersection of the faults of the
Narmada and Sabarmati grabens’.

[t has been supgested that the Koyna
tremors are the result of reactivation of
the fault delimiting 8 50-km wide nft
valley recognized by Krnishna Brahman
and Neg'® under the thick ple of the
Deccan lavas (Figure 3). The recent Latur
earthquake seems to be related to the
fauit of the other hidden nft valley ~ the
Kurduwadi graben'?, which seems to be
linked with the Koyna graben north of
Pune. Although deep seisrmc soundings
done by Kaila et al.'! do not prove the
existence of these grabens, the occurrence
of recent earthquake and period:c \remors
in the belt demonstrate that an active

fault does cut the region. The sirong Figure 3. According to Knshna Brahmam and Negi'®, there are two nft valleys,
NW-SE  lincament, discermuble 1 possibly filed with Protefozaie (Purana) and Gondwana sediments underneath the
satelhite i1mageries between Junnar 1n thick pile of lavas of the Deccan Volcanic province (From Vaidiya®)
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Pradesh and adjoining Vidarbha, the
Bharuch-Kachchh belt in Gujarat, the
Doda-Kangra sector in NW Himalaya,
the Kaunk-Utiarkashi belt in north-
eastern Himachal and adjoining Garhwal
and the Dharchula—Bajang region in the
Indo—Nepal border, besides the eastern
Arunachal Pradesh and Assam need to be
mcluded in  this network of close
seismological stations,

In my perception the Dharchula-Rajang
region m the ceniral sector of the
Himalaya 1s under critically stressed
condition and must be taken up for
intensive Investigation without delay
Likewtse, the Palghat-Salem region south
of the Nilgirm massif nceds to be
comprehensively studied.

Coping with natural hazards

Natural hazards {such as earthquakes,
floods, cyclones, avalanches, landslides)
cannot be prevented from occurning, but
their impacts can be reduced and nisks
mimimized if effective measures are taken
in time. This calls for advance planning
for disaster preparedness. For this
purpose, a national agericy — to be called
the Natural Hazards Management
Commission!” — can be formed. Function-
ing in the manner the Election
Commission does during elections, this

agency would (1} make appratsals of the
magnitudes of nsks of vaned hazards
(carthquakes, floods, coastal storns,
landshdes) on the Dbasis of past
occurrences and monitoring of geological,
geophysical and physiographic changes in
the wdentified vulnerable zones or areas;
(n) prepare and publish hazard-zoning
maps, (ii1) dissemunate relevant informa-
tron through media and popular
publications. The hazard-zone mapping
can be pursued through academic
institutions, and if need be, on contractual
basts; and (iv) the Commission would
mobilize  personnels (drawn  from
different orgamzations, including volun-
tary agencies) and resources for
coordinated  operations related to
evacuation, rehef, sanitation, medicare,
food, shelter, resettlement, loans for
€CoTomIC recovery, ete.
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COMMENTARY

A quick look at the Latur earthquake of
30 September 1993

Harsh K. Gupta, Indra Mohan, B. K. Rastogi, M. N. Rao and C. V. Ramakrishna Rao

A majonty cf people in the western and
central parts of Peninsular India were
awakened in the early hours of
30 September 1993 by the shaking caused
by the Latur earthquake. We, at the
National Geophysical Research Institute
(NGRI), Hyderabad, rushed to the
Seismological  Observatory on  our
campus. We were all worried that the
earthquake mighl have occurred in the
Koyna region as there was an enhanced
seismic activity in that region and a
couple of earthquakes' exceedmg magm-

tude § occurred on 28 August and 3
September 1993. A guick analysis of the
seismograms at the NGRI Seismic Station
revealed that the epicentre was some
220 km west—north—west of Hyderabad in
Latur district. The NGRI seismograph
system having a high magnification, the
seismograms were saturated and the
magnitude of the carthquake could not be
estimated immediately. However, it was
clear that the carthquoake must have a 6+
magmitede.  Finally, the  following
earthquake parameters were estimated for
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this earthquake:

Origin time 03 h 55 m4668 sIST
Epicentre. 18°N7632'E

Depth: 5-15&km

Magnitude: MS=64,m, =613

Scismic moment, Mo =1 8 x 10?* dyne ¢cm

This euarthquake was followed by a
number of aftershuxchs, Tuble 1 gives
detanls of these aftershocks and thewr
magnitudes as estumated wt the NGRI
Observatory.
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