MINERALS
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étom t/ie Sea

TI‘N years aga, very few persons would
have realised that some  of the largest

treasures of the world lie hidden under the
sca and that the oceans wifl be  put to suchan
extensive use {or oblaining minerals.

The recent energy crisis in the world has
accelerated the pace of sea exploration, and in
recognition of the nced for obtaining more and
more- minerals from . the sea, many countries
are launching programmes to probe into the

mysterics uf the sea bottom and to develop

new resources of materials and fossil fuel.

" The occhri.s contain almost all known
mmcm)s Mw.h are found-onland; but at prc-
sent only a few can be obtained economically
The_mmeral; of the sea can broadly be divided
into (,wo' 3roqps; ‘Hydl"b_carbnn ninerals and
- pon-hydrocarbon mincrals.  Under the hydro-
carbon mmcrals we mdudc petrolesm consist-
ing of both oil and’ g‘w Undcr the non-hydro-

carbon minerals, there ar_c a v:mcty of minerals
such as sand and gravel, shedl, lime, iron, tin,
zinc, alumim‘ux‘n cte,
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Hydrocethon minertls " The question
which is often asked is, how did the petroleum
go under the sea? As probably you are
aware, petroleym, whether found on land, or
in the sea is of organic origin. Its formation
i the canth-crust involves a complicated pro-
cess of geological change, beginning with the -
accumulation of latge quantities of organic'
m.:iuer, that is, plaots and animals deposited:
in layers within the carth-crust. With the
increasing depth, the organic material gets
transformed by chemical processes into hydro-
carbons in the form of oil and gas. You may
ask another question, how can we know where
oil and gas occur inthe sea? The answer to
this question is simple. Whether on land or
under the seabed. hydrocarbons are discovered
by geophysical sueveys and subsequently - by
Arlling eohmigues. RV peoghysion] sorveys
we are able to kpow about the sedimentuy
strata upto a gteat depth. and depending upon
the thickness of the carth-crust, it is possible
to mark the areas where conditions for ¢il and
gas entrapmeny are favourable (sce Figs. 1
and 2).
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Fig. 1. Depth section obtained from seismic profiler In the Gulf of Cambay, has recemtly  been.

N

in the sca was made about 75 years ago in
very shallow waters of the California Coast, it
was only from 1946 that systemauc explomuon

Fxg. Z.--Records .of continuouy 'scisrmc proﬂle from the Indum Oceaa showlns
a series of ridges.

of’ offshore oil began, and within 27 years"or
so, more than 16,000 wells have been- drilled
in the continental shelf at ever-increasing

depths and progressively at a greater distance

from the shore,
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* The Bombay High arca where oil has been struck Is shown between M and N.-

~ Although the first discovery of peiraleum

struck, lies within the

contmemal shelf and it is about 150 kllomﬂm'
away from the coast. ~

At prestnt. more than 80 countries are
engaged in the ex:lurauon of oif from the- sea.
. of these, 28, are pro-
4 ducing or are-ahout:
: to produce -oil “and
~gas from. the -sea.

Offshore production
5 of oil .in the world is
" now 17 per.cent of
“ the total wortd’s daily.
output of 5.5 million:
tonnes. . ..

_ The oﬂ'shnre te-.
serves of oil amoiint
to 21 per cent of the
i tofal world™ reserves
of 60 billion tonnes.
The dcmand of world
' 'pz.lroleum is cxpected
(o dovikile hy 1980 aad
totnpleby]%ﬂ_ ,By ‘
1980, the oﬂ'ahnre ‘ol
is expcc(ed to provndc i of the world's project,
ed daily requ:rcmems of petroleum. Although
the continental shelves arg expecied to mec‘ a
significant need for the future peuolcum
requirements, the oil industry is already
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lookmg ‘towards deepe- waters for future
petrokum suppllts Technology is already
amlnblc toinvestisate not only the contincntal
;hclvcs but alid the’deep ooean basins,

Tt "the: developrent - 6f - offshora drilling,
fioating platforme’ and shipxare conventionalty
e for- ‘deifling “exploratory -wells; Skgar
Samrat,” the ‘drilling < ship vsed in India ut the
‘Bambay High and at other- places; is- 2 good
exanple, The technology fot drilllng sueh
_wells is at present limited 16 a depth 6f about
500 metres, . Onee the-oil is propetly diieovers
,e8, -the. ﬂnatmg veisels abd platféﬂﬁb 1
freplaeed by large fixed struetiires and several
produdiiun-wells are reguired” with daborats

staratie fi  petfolen: The mukimun

_ depth Where such wiructirel hnve bken instalied

“Js anly ‘qbout” 100 1o 200" metes Very “soon,
“they will be instailed upmaoowsoﬁm:m
depth, ‘Duting-the pext 10 yuiFE o8 o, the
“investment of differéint “countries in ‘the

exploration -of " bil"and ‘the development:of

submarine oil fields would bc ot‘ the order of
2R, 4,800 crores, . iy

, Noa-hydmcurbon mirierals 3 "ﬂ\e world
f*'"demand “for non-hydrocarbon ‘minerals is
" gxpected to double by 1985, These minerals
“are found at three different places ia the

“sea ~=at the ocean floor, beneath'tho seabed &
Inthe - °

“and in & dissolved state in’ sen “water, -
" fiest category, sro - included sand, gravel, shells
“and Jime, which are mined in severnl countries
-+ including India. For the very heavy minerala

‘ However. our lbmty to drill sxploratory
for finding oil'is at present very limited,

Indonesia and Malaysia. Iron is being

-zecovered from submerged deposiis of Japan..
Diamonds..are “also - being recovsred, from:
shallow - water dcposns of South—West Aftxca

Surface mineral substances aré also nvaslabie-
in the form of. phosphoruc and. mangmae;
nodules {swe. Figs. 3 & 4) The t;mngancw'

Fis. 3 Phnsphotitc nodulu trom the Pac:ﬁc Oeeam
"A, Large nodule weighiag 128 kg.
B, & C. Smaller nodufes,

_such:as those containing platinum and 30!6.

: ;,,commercial exp)mtanon in..some countﬂel n
_.lnkcly 10 take place soon._.

minerals such as tin, MBNEANSIS; monazite

Losser heavy  kdaes

Fi:. 4. m nmeh pubuciud mmnmmnu ‘
:lmm are e;plmted by India, Thalland,

whiehnnutxm?. %mm&mut ,



nodules have the shape of pouno and are
found mt(ered on the floor of the Atlantie,
Pacific’ and Indiah Qceans: in- decper arcas.

These nodulcs cover ‘millions. of kilometres,”

Very soon, the nodules witk-be exploited from

the sea by the rich wunmes which:, Have

advanch tcchnolagy “The total estimates of
* mingrals made by marisie_geologists from the
‘nodules” of “ilie oceam e mily incredible.

'ﬂzesc m

‘35 biﬂioh tannes of alumintord
358 billion tonaes of ﬁzgngfuﬁm
7.9 billion 'tonne} of copper N
1.00 billion torues of zirconium
14.7 billion tonnes of nickel, and
5.2 billion tonnes of cobalt, *

‘D\m msources, accordmg to our present
needs, are: gomg to last for thousands of

years,

The other iypes of minerals such ‘a8 coal,
mm -and sulphur are found deep ia the sea-
bed. Coal from the sea is being mined ia
.Canada, United kingdom- and Japan; and
simﬂarly iron ore is being mined in Japan,
. Finland and Canada. Sulphur is recovered
through boreholes and is being mmcd by
' Amenca und somie othcr countries.

Thc third xypcs of non-hydrocarbon
miucmls arc in the form of dissolved sub.

stances found in sea water, and it is suid that

e

nf dusolved subsunm could be ¢maeted

from ‘the sea water economaoal}y, thoy would
midc an’ inoxhoustable -rosource. for iotir

nineral- needs, Unfonungtely. only-’-thuie,

aubstanms are - extnﬁed econo:ﬁlcaily\-w(faﬁl

Common salt ig being bbmmod from scn waier
J:unce ancient times, Snmﬂsdy. nwgnomum

and bromm9 are a!so,ncomed ﬁom}h&m
watcr econommuy :

In adaidpn'vo mmmtwhm, MVc M
hehtioned” abiove;’ thie Oéeans’ are 'More. ‘nd
Titre Becoiting a “source of world‘s grow)ng
Treski: War» ‘negds, pamcularly ini desert re-
zhms and “in " highly popuiated coastal areas

: which have irindsquate fresh water supphcs‘

It hds already been. estimated that by ‘the
‘milddle of this decade ie. towards the end of
1975, it would be fecessary to- ptoccss 35‘000
million tonnes of soa water each yeat to meet
the increasing world demands of fresh water,

In concluston, I would Kke to add that

. oceans have .a very great potential, a3 »

source of minerals 1o mest man’s growmg
needs. But, at present, the potential is not
the same for all areas or for all mmerals.
Some of the potemml resonrces are of no
“value unless they can be obtained oconommily.

-~ A variety of. scientific - and- enginebrmg ukills

arr € 2‘-.‘.'“ :‘U,. {

ATy ,"7 Ju-.),

,pardcmarly fedmthe: dcep sen and we hope to
mect this challenge in India by developing a

' lcchnolosy which will’ be used for thc beneﬁt

of our pcoplc as occan lnduatry
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