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Technical education in India — An identity crisis

L. S Srinath

In the context of o<conomic and
tndustnal development and s impact
on society, the role played by engincers
and engincernng activitics 15 o\treniely
cructal. The social changes taking place
tn any country depend lo a conmderable
extent on 1its technological progress.
This 15 so because developments in
technology  offer the people new
opportuniiies to achieve new goals and
do things in new ways, bringing about
improvement in economic f{actors and
hence in the quality of life. These
changes in lifestyle are reflected as
social changes, the primary agents res-
ponsible for these being engineers and
engineering activities. In the context of
Indian economy, for enample, statistics
show that 33% of the industnal 1nvest-
ment, 33% of the total industrial
outpul, nearly 30% of employment and
more than 30% of nontraditional
exports ar¢ accounted for by engineer-
ing 1ndustnes,

There was a time before the advent of
space age, computer age and manu-
facturing age when lhfe was much
stimpler and technology was mnot as
complex as it is today. In those days,
solutions could be achteved by indi-
viduals working at their own pace with
a munimum of risk. But today the
situation has changed enormously The
world of today belongs to teams of
professionals and specialists who can
design, produce, operate and control
highly complex technical equipment.
An enginecr is a professional Ile has
gone through a carefully planned
system of learmning and trainmg, which
enables him to acquire a specific body
of knowledge - all this being nccessary
to solve a host of engineering problems,
which are an integral part of the deve-
lopment process. limigation  systems,
industrial operations, manufacture of
goods, transportation and communic-
alion systems, electric power gencrat-
ion and its distnibution ar¢ some
examples of engincering problems

I am mentioming these aspects to
create  a framework withimm  which
technical educatron institutions  and
industnies, whether Government-run or
privately managed, must function in
order to discharge their responsibililies
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efliciently Because of the tremendous
opportunihes that engincering provides,
there 1s a tendency among the young
aspyrants {0 go 1 for technical educat-
ion. The opportunities that exsted 30
years ago 1n the field of engineermg are
nothing compared to those availuble
today. The shrinking of the world today
due to technological developments n
transportation and commumcation has
provided tramned engineers  oppor-
tunities even further. The limited
number of Government-run technical
institutions that were available 1n those
days were able o meet the require-
ments that prevailed then. However,
with the rapid mcrease 1 opportunities
in the ficld of engneening, the
Government, both at the State and at
the Central level, was unable to heep
pace with the demand for adnisston to
technical education Added to this was
our earlier concept of pseudo-socialism,
which demanded that all promotional
and developmental activities, parti-
cularly in the economuc and related
sectors, have to be either government-
sponsored or government-controlled.
Since suflicient resources were not
available with the governments to start
new technical institutions, the society
was compelled to look for altermatives
1o meet the demand. Over a perniod of
time, private enterpreneurs discovered
this as a business opportunity, and
today, as we all know the number of
privately managed mstilutions far out-
strtp the number of government-run
institutions A series of cham-hke
factors aided in the starting of these
institutions. To start with, the Governs-
ment could not accept the fact that
technical nstitutions can be run and
managed by private agencies Thus, the
subsidy that was available to govern-
ment-run and -aided institutions 1o
mahe technical education atfordable
was not available to these privately
managed mstitutions Consequently, 1n
order to provide the basic infra-
structural facilities, the managements
of the institutions had to collect
additional funds from students i the
{orm of donation and capitation fees
This aspect was ablorrent to the
Ceniral Government, smice education

began to assume the form of business.
Simce donation was critical to run these
mstitutions, the admissions to privately
managed institutions became divorced
from the performance standard and
quality of students seehing admissions
Poorer the quality of students adnutted,
ligher were  the capitation  fecs
collected Further, the meoney that was
collected n the form of donation did
not go entirely towards the infra-
structural developments In many cases,
only a fraction found 1ts way towards
this aspect, thus, these mstitutions did
not qualfy for affthation due to a lack
of proper training {acilities. When the
concerned  Universities demied  afhib-
ations, a nexus formed between private
management and pohtics, and a few
coverniments at the State level look
over the right of alfiliation from the
Universities Thus, atfiliation of a
college or an institution became a
political decision rather than bemng
based on quality and standard of a tech-
nical institution. This aspect also was
highly unacceptable to the Central
Government. Consequently, the aim at
the Centre was to bring in legisiation to
Limat the functioning and éexpansion of
privately managed mshtutions This
was rather unfortunate, stnce the nature
of the problem was totally diilerent,
demanding altogether a totally diftcrent
hind of solution The AICTE act that
was enunciated about four years ago
has become totally hamstrung Inaction,
coupted with a lack of understanding of
the real nature of the problem, has
created today a messy situation Simple
solutions are no langer possible. Mere
legislative action withoul appreciating
the true nature of the issues wvolved 1s
gomng to complicate the situation even
further Politics has become closely
mtervwoven with the management of
technical education It 15 1n ths content
that one has to vicw the state of
technical cducation in our country
Today, the number of privalely
managed technical mstitutions m the
States of Kamataha, Maharashtra, Tanul
Nadu and Andhra Pradesh is five to sin
times the number of government-run
techmical institutions. More than 30%
of our national technical manpower
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comes from these institutions This
manpower finds s place m defence
services, R&D laboratories, manu-
facturing indusiries, mamntenance orga-
nizations and a whole lot of productive
sectors The quality and standard of
these Institutions, as far as their
laboratory and other nfrastructural
facihties are¢ concerned, vary over a
wide range of spectrum, a majority of
them lying towards the lower end of the
spectrum. This 1s truc not only for the
privately managed or scli-financing
mstitutions, but alse for a good number
of government-run nstitubions  Simce
the degrees are given by the concerned
umversities, the quality of the inst-
tution where the student studies 1s
totally hudden. QOver a pertod of about
10 years, more than 200,000 graduates
have come out of these 1ll-equipped and
poor-quality institutions  and  these
eraduates have found places m our
geonomice and productive scelors, mai-
tenance orgamzatons, defence esta-
blishments, etc.

An 1mpression may get created to the
effect that given sufficient financial
resources, laboratory buildings, class
roomis, equipment, workshops and other
facililies, ete., can come o exasience,
thus makiug the mstitution meet the
quality and standards required. While
these kKinds of hardware and building
facilities are no doubt necessary and
can be made up through sulficient
financial inputs, they are not the matn
critical issues The main 1ssues concern
the curriculum, 1its subjeclt contents,
(caching of design methodologies,
problem-solving approaches, exposure
to industnial and manufacturing proce-
sses, etc.. which make technical edu-
cation distinctively  diflerent  from
others About 30-35 years ago, when
technology was not as complex as st 1s
today and the amount of malerial that
one had to study 1n engineering
mnstitutions was quite limited, the type
of educational training that was provi-
ded had a degree of compleleness and
well-roundedness, in the sense that a
person soon alter graduation could take
up a job and fit well into the stream of
activities  Institutions  hke  Roorhee
College of Fugimecring, Poona Enginecr-
ing College, College of I'ngmecring -
BI{U, Bengal Fngmeermg College,
College of Enginecring — Gumdy, VTI
~ Bombay, Engmeenng Collepe -
Bangalore, cte,, stand testimony 1o s
aspect  Unginecring  graduates commng

from thesce institutions in those years
were well known for their competence
and abihties The first LT that came
1to existence, at Kharagpur, had also
its cducational pattern structured on the
traditional lines of these institutions
Over a period of time, with more
imdustries coming mto the scenc with
advanced technologies, the pattern of
technical education started changing. It
was I[T-Kanpur, which came 1nto
existence n the [ate DNities with the
collaboration of a consortium of ten
lcadmg American instilutions, that
inlroduced a new curricular structure
with a heavy science base to engineer-
Ing education. ‘Science-based engineer-
ing’, ‘a knowledge of know-why is
better than merely a knowledge of
know-how', etc, became the catch
words. With the slow induction of
computers and introduction of engineer-
1ing science subjects (hke mechanics of
sohids, mechamcs of flmds, electrical
sciences, materials science, systems
dynamics, elc ), engineering education
began to assume a more glamorous
front Traditional workshop practices,
engimeering drawing, ndustrial tram-
ing, etc, began yielding, making way
for the introducthion of newer courses
Sull, one should give credit to -
Kanpur, since there was a strong
conviction that design, which 1s the
essence of engineering, should find a
prominent place in the curricula, and
hence design engineering was made a
compulsory subject for all branches of

engineering. And this subject, i1e
design engineering — whose atm 1s to
teach students how to tackle open-end
problems, which do nol have unique
answers, but multple answers, out of
which one has to judiciously select the
most appropriate ones keepmg in mind
the severe constramnts that prevail in a
given environment — was carefully built
into the curricula However, in spite of
its tremendous importance 1 engineer-
g education, as curricula underwent
changes after every lew years, the
design-oriented courses soon found
their way out, and today the cngmeer-
ing educalion has become a second-rate
scrence education resembling more an
applied-physics course, and completely
devord of 1ts characteristic Teatures and
dentity

Several factors hastened this process
of making cngineering cducation tose
its tdentity, One was  the plamounr
assoutated with the so-called scientihic
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rescarch in our country While liberal
amounts of funds were made available
to individual branches of science (like
physics, chermustry, etc.), all branches
of engineering were clubbed together
for funding purposes Further, oppor-
tumties were available for persons
working in ‘frontier areas of research’
and for those engaged 1 ‘razor-edge
research’ to go abroad and participate
in imternational conferences When our
scientists are secend to none in the
world, particularly in USA or UK, how
can one deny sufficient funds and
liberty to (ravel for meamngful mfer-
actions? Surely, for the decision makers
at the State level and the Central level,
the choice was made very obvious!
When engineers and technologies
needed funds for their research, they
had to call themsclves engineering
scientists and submut suitable pro-
posals This was also convenient since
doing software research was much more
comfortable When Mr C. Subramaniam
was the Minister of Science and
Technology, and Is department
brought out the Science and Technology
Policy document for discussion, there
was meore write-up on science and very
little on technology. At several places,
when the word “science” was used,
there was written 1n parenthesis that
‘science includes technology™ It was
also proposed in that preliminary
document that a ‘Science Research
Council” be established. When this
policy document was being discussed at
the Indian Institute of Science,
Bangalore, I argued that the concept
was 1ncorrect and that science did not
include technology or engineering
While technology makes use of science
and scleatific principles, to say that
science 1ncludes technology 1s equiva-
lent to admitting a total lack of under-
standing of the meamng of technology
and the role it plays 1 the nation-
building process Fortunately, when or
A Ramachandran assumed the ofTice of
the Secretary of the Minstry of S&T,
the *Science Rescarch Counctl’ became
the ‘Science and Engmeenng Rescarch
Council”. But, unfortunately, the buck
stopped there, and science and scientific
advisors continied to dominate It is not
so much the scence that one s bothe-
red about, but the [act that in the pame
of screnve, engieering was deliberately
destroyed Thus was the first great iy
1 would be a mastahe if all the blamwe
were {0 be put on scientists and
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scientiiic advisors., Ah opportunitly was
given to these persons and, like any
ordinary human being, they tried to
pretect themselves and protection was
given to them! The quesuion s what
prevented the engincers and tech-
nologists from putting their points of
view? To start with, thé engineers and
technologists never had a foothold 1
the field of decision making As is the
case with many developing countnes,
the glamour of science and the
trumpeting that invanably goes along
with it, Kkept the decision makers
obhvious to the realities and the real
factors that are responsible for the
economic development and mdustrializ-
atton of our country. One should
remmember that our defence ministry has
a ‘Scientific Advisor’, notwithstanding
the fact that what defence requires is a
‘Technical Expert’ for the promotion of
design, construction and operation of
major nation-protecting devices hke
missiles, tanks anti-aircraft guns,
combat atrcraft, etc.f Further, when
funds were denied for engineering
research and developments, the faculty
members i1 the IITs and other good
instaitutions had already transtormed
themselves into engineer scientists!

Two agencies that could have come
forward and asserted themselves were
the Indian industries and the engineer-
ing professiona) societies. Both these
agencies have been silent spectators to
the gradual deterioration of technical
education. In India, we have today, a
fairly large number of engincering pro-
fessional societies, like the Institution
of Engineers, Institution of Electrical
and Electronics Engineers, the Acro-
nautical Society of India, Indian Society
for Technical Education, Computer
Society of India, etc. Each society, with
considerable membership, constitutes a
reservoir of intellectual power. One
would 1magine that such a reservoir
would be able to exercise enorimous
influence in shaping the society, or in
influencing the decision-making pro-
cesses of the Government. But, unior-
tunately, our Engineening Societjes are
totally ineffective, Most of them are
preoccupied with their membership
drives and their own examnation
systems. None of the societies have
long-range goals or objectives enun-
ciated and a plan of action to achieve
them. They have exhibited mammum
interest or concern in the field of
technical education. When the number
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of technical institutions grew -like
mushrooms, the professional socicties
did not express theirr views either in
support or against. When there 1s a
continuous eroston in the standard of
technical education, these societies
have not taken a single step to rectify
it. When the five-year degree pro-
gramme was changed to a four-year
degree programme (a reduction of
20%!)}, none of the societies expressed
concern. When the M Tech/ME pro-
grammme was reduced from 2 years to
1% years (again a reduction of 23%!),
the societies Kept absolutely mum The
indifterence that is being exhibited
ecven today 1s alarming for the simple
reason that these societies do not have
a view ©or an opinion on any critical
issue. Naturally, the decision makers,
both at the State and the Central level,
have totally ignored these professtonal
societies. This 1s the second great pity.
The industries, which are the user
agencies of the tramed technical man-
power, have also remained aloof. But,
business being their main objective, as
soon as they realized that the type of
education that 1s being provided n our
technical institutions would not be able
to provide them with any techmcal
innovatton or edge, they started adopt-
img imported technologies on a mass
scale, and as any industnalist today
would say, they need persons only to
keep their machines running and
interpret correctly the blue prints
supplied. Whether we call it screw-
driver technology, or ready-made spare
parts maintenance, the fact remawns that
the industries do not care whether 1t is
a three-year degree programme or a
four-year degree programme. A univer-
sity degree certificate 15 all that one
needs to get employment When
seminars and discussions take place on
industry-technical-institution collabo-
ration, the first question that the
industries ask the technical mnstitutions
is- What do you have to offer that 1s of
interest to us? The answer is yet to
come! While the technical education
has remained stagnant and totally
cutmoded, industries have advanced by
leaps and bounds, To realize this, one
has just to visit the engineering trade
exhibitions and then visit any technical
institution 1 our country. Of course,
one does not expecl by any means that
our technical mstitutions should be
extensions of our manufacturing ndu-
stries. But then, wheu there is absolut-

ely no rtelation whatsoever between
what 1s being taught and the needs of
the mndustry and the country, the
sifuation is frnightening. Today, one
speaks a great deal about ISQ-9000,
9001, and our products competing in
international markets with products
coming from USA, Japan, Gemmany,
ctc.! How 1s this going to be achieved?
With borrowed technelogy? With mm-
ported  machinery? With  betier
materials coming from abroad? Do we
have a choice? How rnidiculous can a
situation be!

Recently, the Government of India
has signed a contract with World Bank
for Rs 4000 crore loan to improve the
facalities and conditions in a few
polytechnics in our country. A large
contingent of experts came from the
Canadian Community Colleges to
advise the State Governments and the
Central Government [t has been
poinfed out time and again that poly-
technic education in our country, as it
exists today, has become totally
urelevant, Engineering industries have
indicated that they do not directly
recruit polytechnic diploma holders to
the technician supervisory cadre by-
passing their .own senior shop-{loor
technician Many industries prefer [TI-
certificate  holders, train them and
promote them later to supervisory
cadres. Consequently, the polytechnic
diploma holders have been pressing
State Governments that they be allowed
to join degree level colleges at the
sccond-year level and become degree
holders. What was urgently nceded was
a complete reorganization of the poly-
technic education 1n consultation with
industrnies Instead, the action taken
now has not only perpetuated the
existing unsatisfactory situation but
also committed the nation to an
enormous debt and waste,

The question that naturally comes 1s:
What can one do now? Should we lat
the present state to continue and allow
nature to take its own course or should
we take some immediate steps to rectify
the situation? The answer, of course, 1s
no to the first question and a definite
yes to the second But, then, the solut-
tons are not going to be simple. We
will have to go to the basics to wdentify
the causes for the malady and apply
corrective measures at various levels.

To begin with, we should never forget
that engineering is a goal-oriented acti-
vity, the goal being to produce physical
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artefacts by judicions use of materials,
men, {ime and energy for the benefit of
mankind. This process by which ideas
about needs are projected into ideas
about thmgs, and which in turn are
translated tnto engineering prescriptions
for transforming suitable resources intg
useful physical objects i1s called the
design process. This act of designing is
the essence of engineering. Sometimes
a subtle difference 1s made between
engineering and technology, where the
former 1s said to deal with detailed
planning involving crealivity and
mnovaiive skills, whereas the latter
deals with the tools and techniques for
carrying out the plans. But such a
distinction 1§ neither desirable nor
always possible since one i1s closely
related with the other. If engineering
education 1s to be distinctively different
then the design content in the curricula
should be substantial. In USA, Canada,
and UK, the professional societies have
prescribed a minimum design content,
and if any programme fails to meet this
minimum, accreditation is denied. In a
developing country like India, where
the industries do not yet have an R&D
culture, the design content in our
cwricula should be quite substantial.
This design methodology should not
be confused with the traditional courses
in which problems have unique
answers. Real design problems deal
with open-end problems. From among a
group of feasible solutions available to
any particular problem, the ability to
choose the right one which meets our
constraints (matenals availability, manu-
facturing capability, financial limi-
- fations, time frame, societal eXxpec-
tations, cultural bounds, etc.) is the
hallmark of a well-trained engineer.
Our engineering curricula and training
programmes should amm at this.
Without this, engineering education
becomes meaningless. It 15 only when
this ability coupled with creahvity 1s
inculcated in our students can the
industries interact, develop and adopt
newer technologtes, and become com-
petitive in international markets. While
science definitely has a role to play in
the engineering curricula, it caanot be
at the expense of design traning.
Governments at State and Central level
have been trying to promote éntre-
preneurial development and indigenous
development of technology for many
years. Most of the industries that have
come up either in the small-scale sector

"this depends 1s our

of in the medium-scale sector have
merely adopted the existing outmoded
technologies or used imported tech-
nologies. Large-scale industries have
been doing this all along. When the
much needed design culture is not there
im our technical education system,
entrepreneurial  development cannot
take place.

Secondly, when one says that the

products coming out of our industries
need 1o compete with those coming

fromr industrially advatnced countries,
one of the most basic factors on which
manufacturing
abilities. Manufacturing engineering has
become highly sophisticated and ex-
posure to this subject has become
absolutely essential, In today’s context,
design, materials and manufacturing
have become closely integrated, and a
mastery of this alone can make our
engineering Indusiries intermationally
competitive. These three subject mater-
1a] have to be carefully interwoven in
our engineering curricula to give it a
shape, form and strength.

Thirdly, the curricular patterns that
are followed in IITs today are poor
imitations of those prevailing in USA,
but devoid of the much desired design
content. This needs rectification since
IITs alone can provide the desired
leadership. Today, the resource materi-
als needed for technical education are
imported fext books and foreign
journals. The industrial development is
also taking place on imported
technologies. It 1s for this reason that
these two bodies, namely, the technical
institutions and the industries, have
been growing in parallel without much
interaction. Development and pro-
motion of quality text books 1is
absolutely essential if we have to stand
on our own feet. The Quality Improve-
ment Programme (QIP) of the Ministry,
which was started during the fifth Five-
Year Plan, bhas remained almost
stagnant, with no imagination or modi-
fication. Funds made available for this
scheme are quite substantial. For a
fruitful return, this scheme badly needs

" a complete overhaul,

Fourthly, meaningful projects should
form the culmination of an engineering
education programme, In foreign tech-
mical institutions, these are called as
‘capstione’ projects, without which the
engineering  programmes  are  not
complete. These problems should be
realistic and should have relevance.
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Industries should come forward putting
forth the problems that need creative
and 1nnovative solutions. Societal pro-
biems which need engineering solutions
should be specified and sufficient
financial resources should be made
available. Without funding, creative
solutions cannot see the daylight.

Next, those technical institutions
which do not have the necessary
infrastructural facitities and qualified
faculty should be closed down; as
otherwise, the till-trained gradnates
from such institutions will not only
form a national drain on the limited
resources of our country but also
become ineffective when they join our
industries, defence establishments and
other service sectors. In this context,
the All India Council for Technical
Education should wake up and consti-
tute the National Accreditation Board
and charge it with the responsibility of
certifying institutions in a time-bound
frame. This step is very essential since
most of the universities in our country
have become totally ineffective in
maintaining quality and standards. The
problems of universities belong to a
much larger issue, which have to be
tackled independently.

Many industrialists and Chairmen
and Managing Directors of several
industries have mentioned that the
present M Tech/ME degree programmes
are meaningless, and do not meet the
needs of the industries. This appears to
be true since the current MTech/ME
programmes are merely deficiency-’
make-up prograrnmes for students com-
ing from ordinary engineering c¢olleges.
The current trend of starting integrated
ME programmes cannot be substituted
for disintegrated BE degree progra-
mmes. Since MTech/ME degree pro-
grammes are fully financed by the
Government of India, thesg¢ programmes
Tequire a thorough re-examination, with
strong participation from industries. Dr
Nayudamma Commitice report on post-
graduate engineering education was a
lame duck from the beginning. All the
five institutes of higher learming, 1e.
the [ITs, had strongly opposed the re-
cammendation of the conmunittee reducing
the four-semester MTech/ME  degree
programme to three semesters, which
means cutting down substantially the
time available for project work. But the
scheme was pushed through with no
intellectual discussions; consequently,
the programme today is merely 8 poor
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make-up programme for the short-
comings of the degree programmes
Further, pohvtechnic education nceds
a through shake-up The World Bagpk
loan wi1ll seal the fate of these
institutrons, unless the programme 1s
stopped immediately and detailed dis-
cussions ore held with the Conlfederat-
ion of Indian Industmes, and employment
opportunities for the diplema holders
from these institutions are carcfuily
evaluated The number of polytechnics
which are extremely ill-equipped,

poorly staffed and that are run in make-
shift sheds are so large that unless
some cofrective measures are taken
immediately the situation, which s
already serous, will go out of hand.
Since polytechnic education as it exists
today has lost 1its relevance, the
diploma holders from these institut-
ions put pressure on the Government
for admissions to degree level pro-
grammes, thus overburdening the al-
ready fragmented degree level insti-
tutions.

Lastly, professional societies should be
allowed to continue enjoving them-
selves doing whatever they are doing
now. They are good associations for
relaxation and social evening hours.

L. 8. Srinath (former Direcror, IIT-
Aladras) lives at 291/69 Il AMain, 38th
Vill  Block,

Cross, Jayanagar

Bangalore 560 070.

Geophysical and geodynamical aspects of the
Maharashtra earthquake of September 30, 1993

L. N. Kailasam

The Indian subcontinent is under severe
compressive stress resulting from the
colliston of the northward moving
Indian Plate with the Eurasian Plate
about 50 million years ago, under-
thrusting the latter and producing the
Himalaya mountain range and the
Tibetan platean. Whereas the Himalayan
earthquakes are assoclated with plate
collision, the earthquakes of peninsular
India in the interior of the Indian Plate
are primarily intra-plate earthquakes
caused by crustal faults and epeirogenic
vertical movements of crustal blocks.

The strong Koyna earthquake of 1967
with magnitude 6.7 on the Richter scale
had unsettled the long-held view of the
earth scientists in India that the Indian
peninsular shield was a seismically
stable region with a low order of
seismicity. Both the XKillart-Latur and
the Koyna earthquakes had a very
shallow focal depth of 5~10 knu

The vast Deccan Trap region is
covered by basaltic lavas over an area
of roughly 600,000 sq km in Pennsular
India. The present author and his
colleagues in the Geological Survey of
[ndia conducted geophysical nvesti-
gations over an area of roughly
400,000 sq km in the Deccan Plateau of
Maharashtra, parts of Gujarat, Madhya
Pradesh, Andhra Pradesh and Kamataka,
from 1965 to 1978 first under the
[nternational Upper Mantle Project
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(1964-1973) and continued under the
International  Geodynamics  Project
(1973-80).

The Koyna earthquake region was
investigated by us immediately after the
carthquake 1in 1967 employing gravity,
seismic and magnetic techniques which
brought out a deep crustal north-south
fault zone passing through the western
neighbourhood of Koyna whiclk had
apparently caused this earthquake. This
fault z2one comprising a system of
paralle] faults was subsequently traced
all the way from the north Bombay
coast to Ratnagin on the coast in the
south over a distance of 500 km
traversing the Koyna region as reflected
by the steep gravity gradient of 34
mgal/km (Figure 1). These first results
were published earlier'=.

The results of the regional gravity
surveys conducted in the. Deccan Trap
region to the south of the Narmada
river with the Bouguer gravity map
were first published in 1972 by
Kailasam and colleagues®. The Koyna-
Karad region is brought out as a decp
tectonic sag bounded by the Koyna deep
crustal fault zone to its west. A number
of prominent gravity ‘highs’ and ‘lows’
appear in the Bouguer gravity map
(Figure 1) The pronounced gravity
‘high® in the Nasik area 1n the
northwest and Sangola area in the
southeast indicates zones of marked

uplift while the gravity ‘lows’ to the
north of Nasik, and in the Kurudwadi
area, Kaladgi Basin and the Koyna
regiont indicate zones of marked
subsidence™ 4. The residual gravity
anomalies in these zones of subsidence
are negative, suggestive of lower
density segments underlying the traps,
corroborating and confirming the
Bouguer anomalies. These zones of
marked uplift and subsidence of crusial
blocks (Figure 2) are deep seated and
subcrustal mm nature, related to pro-
cesses within  the mantle*?. The
setsmi¢ depths to the base of the traps
as computed by deep refraction seismic
soundings at a large number of suitably
located points all over the tfrap lerritory
support this inference from the gravity
data, nasmuch as relatively large
thickness of traps is indicated in the
zones of subsidence and smaller thick-
ness of trap in the zones of uphfl,
suggesting that the strong gravity
anomalies are due to deep crustal and
sub-crustal effects, and not due 10
varying thickness of the high density
trap (2.95 gfcc), the contribution of
which is only small being of the order
of 2-3m gals generally 1n the area
The thickness of trap as computed {rom
the seismic data is of the order of
100 m in the marginal portions in the
south and eastern fringes, increasing to
more than 1000 m in the eastern
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