
550'83 (54)

The Aid of Geophysics in
Mineral Exploration in India
D . N. WADI A

OVER 3J4.hs of a millio o square miles of Ind ia, covered unde r barren superficial
deposits of g reat th ickness, the usual orthodox geol og ical methods of survey
and prospecti ng fo r economic minerals, o res, coal, oil. ere., arc inappli cable.
This j :; because over this vast extent of the surface, the geological formations

co nsist only of a mantle o f minerally barren recent an i sub-recent alluvial silts o f the
Ind us-Ga nges river ~ y stems. their deltas. the sands of deserts and, for an immense: st retch
of th - country, of equall y brrren hva- flows o f an ancient giga ntic volcanic eruption.

2. With th e kno wledge placed at our disposal by the geo logical sciences we cannot
fathom t bis th ick surface mantl e, hundreds, if no t th ousands of feet in th ickness, and
lind out what underlies it. Th ere is a probabi lity that part of th is rock-blank et conceals
extensions of geo logical for malions which are known to be: the parent rocks or carriers
of our gol d, iron and manganese ores, coal measures, and minerals like mica, diamond, ·
beryl, etc. But the re is no means of uceruining tbe exact underground dep th, location
and extent of these possible m;neral-bearicg rocks.

~. The new science of geophysics with its delicate elect rical, magnetic and
gravitational Instrument s has, wi thin the last few years, brough t about a revolution in
the technique of exploring sub -su rface rocks and their structure and constitution . On
the principle tba t the se delicately adj usted mechan isms ar e able to detect and measure
any iabomogeneit y or di sco ntinui ty in underg rou nd rock- b od ies (and the presence of
economicall y useful mineral de posi ts invarhbly cause in th e surrounding roc ks inhom o
gene' ty in their dens ity, electrical or magnetic condi tions), some fat. reaching and impor..
tan t d iscoveries bave been made in the last 10 yerrs, Witb tbe help of th ese inst ruments
geo logists ha ve su cceeded in loca ting workab le petroleum reser voirs at 10 to 15 tho u,
sand fre t de pth , metallic lodes and ore bo lies, salt depos its, p ro lific water-bea ring strata,
coal srarns as well as in detecting and m ippi ng' geological s tructures, such as rock-fold s
and faul ts at critica l poi nts. whic i often serve as guides in the locatiug of mineral
accumulations.

4. The developmen t of geop hysfcal technique in Investig atioo of th e earth benea th
the surface received great stimulus thro ugh the exigencies of the last World \Var.
Air-berne rmgne eomete rs succ~s s fully detected many enemy submarlns . Soon after.
tbi s principle was used for detect ing sub-surface ge ologi cal structure, carrying
cor cen tratlons c f metals such a'S iron, chromium, manganese and nickel. During the
war seism ic and sonic methods were de veloped to locate the position of German guns.
Instruments were devi sed to measure the time taken for sound-waves or minor earth.
tremors from the gun ~ to tr avel to distant points, The same principle was applied t l
seismic prospec ting of underground mineral masses or rock structu res. The principle
is bard on a study r f the elastic sound -waves o r ea rthquake-waves (both are essenti ally
simila r in nature) generated by a blast of explosives at a small depth in the g rou nd .
From the measu rement of times of arrival of the w aves at specified centres it is pos sible
to infer tbe nature of the roc ks throu gh wbicb the waves have pa ned and the depth of
the geolog ical inbomogeneit y, wbich is the chief point to be invest iga ted. T be most
striking d iscove ries of new oilfields of great richness in recent yeatS have been made by
seismic probing of sub-surface st ructure ••
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