H 5 .C tenn fol-
.1 PETROLEUM o ock oil, is the generic tern Tor g,
9 0 Mr. Pratt, literally ;T and derived from petra (rock) and\g]e&“

ccordi - t coal and CCL_ V> . 40q,

Petroleum, a liquid and solid except ¢ the oil that 1s derived from the Tock of\%
hydrocarbons, ga;:‘«ou& petroleum stands for aseous state. To many of us, th thy
oil). Therefore, the world petro®’= or even in g . el
((:rust where it remains, either 1n hquld icants. Pc,molcum-pLO.Yl_Qf’-s-i- f!.l;lﬂfp‘l;hggg\ng\g

.. ‘ . materials for a p

petroleum signifjes X ; machinery and necessary 5‘%.-. as it is often refmﬂﬁ"’°nr
Lighting, lubricants for Thus, petroleum, or ‘black gold’, diversity of prodycer. .
ma""fécmnng.m dustrics,. A in’the present century, Or g;ant in CIVersity of p ucm.asweu
emerged as an industrial gian te that, although its rise to a pogy f

in i ' is interesting to no
s mc]iustnalhsta:)lll‘e- :tr;el:tt;henomcnon, petroleum has long been knowp to may
industrial giant has been »

: ek histori erodotus noted the trade in Petroleyp, :

: aboyjm%@thc iim")é’ffs‘: of W?;:ﬂ: for various medicinal purposes g didT;E:
sucient Chm(?se, ;‘;’smlammia and the Medieval Europe. But .the large sca¥e C.Olnmerciaj
fgﬁiiigf, %?ﬁ?&xem: started only on(27 August 1859 fqllpﬂgg the exglouanonpf ith
Colonel Edwin L. Drake near TitusvillpLPennsxlxa:l,ma. This incident marked the. beglmling
of the great ‘oil rush” and the commercial exploitation of petroleum really got an impety

9.2 IMPORTANCE AND USE OF PETROLEUM

No other commodity of the present day has 5o close relation with the €Ccono-politiy

atfairs of the world than petroleum and ifs different by-products. Petroleum produsg e
ave the dicf mportant commodities in international trade today,

However, the beginning remained modest for a number of years becauge of the relatiye
simplicity of the oil distillation process and the unawareness of the people regarding the
various by-products of it. Its utilization was then tricted to mere kerosene lamps. It s
Justified to say that the present importance of petroleum is a relatively recent phenomena,

dating back only to the early 20th-century, more precisely following the innovation of
internal combustion engines.

The rapidly expanding production of Petroleurn and jts evergrowing importance in the
sphere of industrial world can simply be attributed to g number of factors : petroleum occuss
in large quantities, it js casily obtained, it hag the widest range of domestic as well &
industrial uses ‘and, lastly, it can pe cheaply distributed via Pipelines. In the recent years,
greatest use of petroleum has beep j the production of Power from gasoline and fuel which
occupy the lion's share of globa] oj) Output. Vast quantities of gasoline are used everyday
dﬁiyf—m"@i}‘“ons of automobiles ang airplanes, jt i also used in enormous qixiﬁﬁﬁﬁ .
propel the meammrwm)ﬂi%m%s and to generate electricity to cater the
demand of factories. It is indeed, petroje : ionized the ent®

nsportation system, be it op : ; jenl
 transportation sy em, land, wager O In the air by Providing the most conven®’

e—
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of the pmsent.-day \\forld.‘Like fuel, lubrican
f‘J‘lb's " dustrial society, since lubrication is of

n‘ . .
Nd;d of machines. As lh(tl:re 1S yet no good substi
o age of the present-day may come to a dead e
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ts, too, play an outstanding role in the
tmost necessity to run the countless
tute for petroleum as a lubricant, the

: nd without petroleum. The various by-

| f‘"c‘::ts of petroleum are equally Important to us. It has been est?riatcd roughly that power,
yﬂ’d jight and lubrication comprises about 90 per cent of its uses. The heavier grades of
w jeurm by.products h lge asphalt, b‘“““enz pitch or tar are used for the purposes like road-
pcu‘;ciﬂg' moﬁng rand W‘ater-prooﬁng‘ etc. P?‘,(Qlﬁum:wéx and benzole are equally important

- -

3

’ W@ﬂﬂ@ﬁ{a}"fqgiety‘ petroleum itself has become the most dynamic raw
=] base for an eNOMOUS TANEE of chemical industries. Petrolewm fractions Tike
tha, ethylene af]d bel.lz‘e St l.lsed to produce varied grades of products like sznthetlc
’ iles, fertilizers, msectlcx.deg__[gglnskadhgsivgsy_ detergents, plastics, synthetic Lubbe; etc.
et = from the above discussion, though it had a very simple beginning, petroleum has,
enctrated deep into every sphere of our life, from the corners of household to the
;ﬁzs'l industrial undertaking. Thus, it has been rightly named the 'modern industrial giant.'

3 THE ORIGIN AND NATURE OF PETROLEUM

Geologists are of difﬂ.arcnt opinions as to the mode of origin of petroleum in nature and,
pesefore, different theories have been put forward with a view to explain the Problem,
pough it 1S assumefi generally to be derived from organic material of marine origin. Some
eologists are of opinion that with the cor.npaction of oceanic sediments under. pressure, heat
Wi generated that con\"eFted the decaying matter into small globules 9f oil. T.he former
ieory argued that the origin of petroleum must be inorganic. That theory 1s now discarded.

0il can be obtained from many different types of sedimentary rocks of different
glogical ages and is very widely distributed. The rocks having greater proportions of pore
spaces and having simple structural formations contain more oil than the others. It 1s,
herefore, sandstone which contains more oil than mudstone, and shale, which have very
sﬁﬂmmpmcspaces compared to-their.volume. Igneous rocks rarely contain oil,
@g@;@y sometimes occur as seepage ﬂowsrwithin the cracks and fissures. It has been

found that undisturbed gently folded strata are the major sources of petroleum, though it may

also occur within fault trap, slat plug and stratigraphic trap. In all such cases, the oil bearing
strata lies within two impervious layers which prevent oil or gas to be escaped.

Petroleum is an inflammable mixture of hydro-carbon with very complex chemical
constitution. It also contains other minerals like sulphur compounds and nitrogeneous
substances. The colour of crude petroleum varies from amber-green to brownish black. On

the basis of its respective chemical composition, petroleum can be classified into three
principal grades : -

(i) Paraffin base oil contains a high proportion of the lighter hydrocarbons such as
methane and is commercially the most important. '

() Asphalt base oil comprises mainly of the heavier hydro-carbons and is of less

commercial significance.

(iii) Mixed base oil is an intermediate group with mixed properties of the lighter and
heavier grades of oils.
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9.4 MAJOR OIL PRODUCING REGIO

Crude oil or petroleum is obtained from almost every continent and

o . [\ .
perhaps, the most important item of international trade. The following table :l:sm“kl
LY . ‘ 0
distribution of crude oil reserves in the world : Wy
Crude oil reserves, 1990
(millions of barrels)
Area m
world totq |
North America 13
Mexico
United States 4
Canada |
South America 6
Venezuela ‘
Western Europe 3
Norway )
Great Britain |
*Eastern Europe 12
CIS .
Africa 8
Libya 3
- Nigeria )
Algeria |
Middle East 50
Saudi Arabia y
Kuwait 0
= 6
Iran
5
Abu Dhabj s
Far East s
China :
Indonesia 1
Sub Total o
World Total 100
It is evident from the above tabje that

about 50 per cent of the world’s proved petrol®

reserves are concentrated in lands encircling the Persi : Arabia Kuwét
Ay . ,&m%namely Saudi Arabia, BI®=
Jdran, Iraqg and Abu Dhabi. Qi bearing tracts cover an area of about 22 lakh squi®

. kilometres, of which only 20 per cent area s presently being used for oil exploration.
l JUAIINITJU VVILh Car
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) ing to note that sor .
" 'ntfe;s:;:gmitain wmcht:‘;‘?:rme?lmdusmal nations in Western Europe, with the
on© s —— I most have very insi iificant oil reserves within
e‘wp:’ﬁﬁwry. This 1s why, they have striven to g .

7. from the Middle Eastern countries which hay ain control of the petroleum industry.

12l

. ¢ overwhelmi e global
%Seﬂes. two otht:tt‘1 l';gl:)t!;ls contfibute significantly botﬂzgr:§$0lt3 vreers?rvci and
ol jcton- These are e% tho Ama-}ca and the former USSR, respectively. The following
o gives 80 estimate of the global oil production of the major countries :

Crude 0Oil
Country Proved Recoverable
. Reserve (million Tons)
1. Africa 9,005
a. Algeria 1,800
b. Libya 3,150
c. Nigeria 2,400
2. Asia 95,137
a. China 52,300
b. Indonesia 1726
c. India 810
d. Iran 12,700
e.Iraq 13,600
f. Kuwait 12,785
g. Saudi Arabia 35,650
3.N & Central America
a. Canada 720
b. Mexico 6,079
c. USA 3,560
4, S. America 9,872
a. Venezuela 8,604
5. Europe 2,145
a. Norway | 1,025
b. UK 538
6. Former USSR 8,000
a. Russian Federation 5,132
b. Kazakhstan - 449
7. Oceania 204
a. Australia 155
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World production of petroleum, 1991
(in million tonnes)

L —
Count ‘ Production
\k

UsaA 370-5

Saudi Arapi, 320:3

Tran 151.7

I@ 1003

China 139-3

Mexico 1387

UK 87-0

Venezuela 112:0

UAE 111.9

Nigeria 86.5 —_—
9.5 NORTH AMERICA

A. The United Sggges of America : The Uniteg States is one of the
!Mportan; Producers of Petroleum in the world. The country was the pioneer in the fielq (:;
o1l €Xploratiop since the world’s first commercial oil we|] was dy
_ennsylvan{a on August 27 1859, In the initia

at Tit usvil,
© Uniteq gy,

' Iddle Easterp Countries and elsewhere, the United Sty lost e,r::
OverWhelmmg Supremacy an her market share dropped Substantially, A¢ Present, the Uniteg
tates Contributes aby¢ 13 per cent of global outpyt of crude oil o :

the Uniteq State

(@) The Mid-Continep; Region”
(b) The Gulf-Coast Region. -

() The Rocky Mountain Region
(d) The Californjan Region, -

(e) The Appalachian ang Eastern Inte

rior Region,
(f) The Alaskan Region,
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o The Gulf-Coast Provipce_ The Gulf-

isi ince comprises of the coastal
gicts Of Texas, Louisiana, Southery M Coast province comp

ippi and South-Western Alabama. Large
o d in South-Eastern Texa: Jarted in 1901 following the discovery of the Spind-lctop
ol ?a story of decline. Some :;\The output rose to the peak in 1905 but since then it has

¢ Tassive o) . tal
qricts of Texas and Louisiana, oy ; fields of the region are confined to the coas

region is POOT in quality becqy ) al_s 0 recovered from the off-shore mines. The oil 9f
‘:;ssissippi, Arkansas and Alabama‘e of its heavy asphaltic base. Minor deposits occur in

180

Mountaj
D Repion— Th: . .
ontana to New Mexico in the Blon— This region stretches extensively from

olated deposits because of the stf,a:te"l‘ Rockies. The oil in this region occurs in few
’ ctura e : s

only difficult but also more expensiye &’Eplexmcs. Exploration of oil is, therefore, not
emain beyond the reach of ex '

ploitati y of the potentially rich oil bearing stratas
nclude the states like Wyoming and Ne‘:‘MT;he most important regions for oil production
(d) The Calif
1l extr:

Xico,
ornian Region— Califn.:. - ~ . _ '
action fr 8 . California is another large oil producing region of

light and asphaltic oils.

(e) Tpe Appalachian and Eastern Interior Region— The Appalachian region
was the pioneer region in oil exploration in the country but has lost its prominence ing the
last few years and has become, perhaps, Ohio. Subsequent to this development, oil
exploration started in Pennsylvania, produced very high grades of oil that contained very’ low
proportions of impurities. Oil production from the region started in 1884 in North-Western
Ohio. Subsequent to this development, oil exploration started in Pennsylvania, Virginia
Kentucky, Illinois, Indiana and Michigan. Output of these fields has declined greatly in thé

recent years. The chief importance of these fields lies in the fact that they are located very
close to the majar consuming centres.

(f) The Alaskan Region— More recent estimate shows that this region is greatly
endowed with vast deposits of mineral oil that may either equal to or surpass the deposits of
Kuwait. Production cost of oil in the region is very high because of transportation deadlock
and cool tundra climate that hinder oil exploration in the }'egion to a great extent. Bulk of
the output of the region comes from the Prudh9e .Bay. region that alone accounts for about
17 per cent of the country's total output. Oil is piped from the region to Valdez for
shipment to the mainland.

9.6 CANADA

‘ . cer of mineal oil in th
. the most important producer 0 e
nited States, Canada 15 : “The o

Next lof :cnlt]\ America and accounts nearly. 4 per cent of global oil g;“opillnat L: du(::“::'y
continent of No! t oil producing nation following the discovery e i ar
Smerged asmanwlmpwoﬁan ountry is fortunate for having enormous depos is
Edmonton i :
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a : o i i
nd the rest j obtained from Saskatchewan. The major oil producing Teglons are Joc,,

around

ner Valley. Smaller deposiy .
found in Brg;

ton, Redwater, Pembina, Calagary and Tur
sh Columbia, Ontario and Manitoba. 0il is transported to the consu;,

c . .1 : '
entres via the well-integrated network of pipelines criss-crossing the country. Iy More

recent years, o] has been struck in the Grand Banks off Newfoundland and in the Alhabaska
Bay region.

9.7 MEXICO

Oil exploration in Mexico started as early as 1901 when excellent grade of o] y,

mined on the coastal plain of Tampico and Tuxpam, which were essentially (o backyy,
agricultural districts. Fo]lowingkthe discovery of oil in these regions the economic characye,

changed almost overnight and the backward agro-economy was radically replaced by modery,
economic infrastructure. Within a span of only twenty years, Mexican output rose to tp,
peak. The annual output was then about 30 million tonnes or nearly 30 per cent of the
global output. Since that period, there has been a steady decline in the output which cap b,

attributed to a number of factors, namely :

(1) high sudden production and early intrusion of saline water with subsequent rapid
exhaustion of the wells,

(2) restriction imposed by the then Mexican government on the operations of the
foreign oil companies,

(3) high amount of government taxes,

(4) nationalizatjon of the oil industry in 1938 resulting in the rapid decline in the oil
output,

(5) slow rate of recovery in oil production under national control.

Mexican output has somewhat been stabilized in the years after the World War,
 Increasing domestic as well as global demand and higher oil prices have favoured a new burst
of development in the last two decades. A few more rich oil reserves have been discovered in
the Southern part of the country and the production is expected to be increased in the future,

9.8 SOUTH AMERICA

In South America, almost all the major countries, excepting Paraguay and Uruguay,
produce oil. From the geological point of view, the conditions that favour the concentration
of oil within the rock beds are not at all favourable. The extensive stretches of the Guinea
shield in the north and the Eastern Plateau flats of Brazil are equally hostile for oil deposits.
The vast stretches of the Andes are so greatly distorted that petroleum can occur in small
isolated pools within the mountains. Debarring all such areas which are not physically
hospitable for oil exploration, commercial exploitation has thus far become successful in
the countries like Venezuela, Colombia, Ecuador, Peru, Bolivia, Argentina and a small area
near Salvador or Baia in Brazil.

Venezuela

Venezuela is the most distinctive producer of oil in the world today. Oil exploration in
Venezuela started in 1918 and by 1930 the country emerged as the second largest producer. I
held its supromacy . 1960. when it was surpassed by the then Soviet Union and
subsequently by a number of Middle Eastern countries.
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1 fields i .
gntry has severa S in the ¢ _ If of
oand the Orinoco Basing. wo important regions, namely, the Gu

¢
e e Gulf : : i
j ) f Maracaibo, the pioneer area for oil
: untry, still bt ' p
jatio” n t:z\cl(;lan i\ltplut pcl;): the leading role in country’s oil arena. Nearly 50 per
e Ve €S from this region. A number of factors favour oil

of 7. Maracaibo region - _
' n the g‘On i 1 . . . .
uaﬁh'_:C;‘ have been very little d-lstu:b"’:wely shallow depth of the principal oil bearing

o ually contribute to the oyt .d by former tectonic movements; a large number

oo ¢ xport; integrated net woﬂfut’ casy transhipment of oil by tankers through the

[fort: from the fields to refineri:sy Stem of pipelines favauring easy movement of
Ties a .

l:eﬁ of the oilfields along the Gy cnd 10 the centres of consumption; favourable

!

f favoured by both the physjcal ang 0ast. The Orinoco Basin, on the other hand, is

©
=
(=]

=
L —3
77Y

ey Mf e oil output of the counr €conomic conditions unlike the Maracaibo region.
flhe * o countries are the pringi :l‘?mers the export market. The United States and the
lnthe oped s constitute neat Pal importers of Venezuelan oil. Crude petroleum and
be fned produc nearly 10 th of the EXport earnings and the various ta th
f source of governmental revenye e A e
Colombian oil fields are located j _
i . 0 four principal reg; : :
Rl e T L e A e
er 1l?og Basin regionyéontr ttl)\ese our regions, the middle Magdalena Valle OZ:; 1;11
aracal hallow depths and 1bute the majority of the country's output. Qil wel}l, 1 :
€ gj Jatively S pths and yield good quality of oil. Oj] 1S piped th ‘ .o Slicata
fineries lying along the Caribbean Sey coast. The bulk be soune e pipelings 1o the
ot ulk of the country's output is sent for
i
Feru
Var,

Peru started its journey as an oil producer in 1896, but her production did n

St ggnificance till 1909 ian oi . ot gain
guificance - Peruvian oil fields are located in Piura Provi gain any

d: . ) rovince of

din | coastal desert. Significant deposits also occur along the coastal belts th:ton.hf;“ part of

Ire, I heavy grades of oil from the shal Yield medium

low continental shelves The ]
' . oldest oil wells are
it Zomitos near Tumbes, but the bulk of the recent output comes from the n oeated

3 ) i ewly d
oilfields of Lobitos and Negritos near Talara. Two new fields have also be Y ceveloped

: en develo
lay, [Maquia and Ganso Azul to the east of the Andes that produce nearly 10 per cent of co\ll): d i.u
tion |output. try's

nea
sits,
nall
ally
['in
Irea

The lack of other mineral resources especially in the desert regions has greatly
txcouraged oil exploitation in the country. Part of the crude oil output of the coumry is
refined locally for domestic consumption and the remainder is sent to Iquitos for refining and
transhipment down the river. Peru is also an important exporter of oil in the world market.

Argentina

' Argentina ranks second amongst the South American countries, next to Venezuela, in

' oll production. Like the other countries of the continent, oil production started in Argentina

in the earlier part of this century. In the outbreak the production was small, but within the

vin - last few decades the country has substantially steadied her production and has become a
rli _ Significant producer of oil. Right from the beginning the Comodoro Rivadavia fields, on the

imd | Patagonjan coast, had been the most important arca of the country. It still tontributies the

i - ‘ Neuquen
| o ‘ Prospective new fields have been built up near
| iy, are of the A X3 pecd in the north-west at Oran and Tartagal. These

In the south: endoza in the west; an : O i
fieldg co;}:{n::afntd“hwm into Bolivia. Argentina 18 self-sufficient in regard to o
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Production, Oil fields
Consumptiop,

Ecuador

are linked with Buenos Aires by pipelines where oil is refingg f

Ecuador has few scattered deposits that yield small amount of oil: The principy] eo:
ies on the north side of the Gulf of Guayaquil that remained the most important region .
Ong period. Ecuador had a very slow growth rate in the initial years that has Stabilizeq o
great extent in the recent times

Bolivia

Bolivian oil fields are located in the remote eastern part of Fh(? country where oil
mined from the fields like Camiri, Rio Barmejo and Sanandita. BollVla s res

to be very large. Oil is piped to Sucre and Cochabamba for refining.
Chile

erve is €Xpegy

In Chile, principal oil reserves can be found in the southern-most corner of the coyy
at Punta Arenas and on Tierra del Fuego. Chilean output is small and usually meqp fo
domestic consumption. Refineries and petrochemical industries are located at Valparig, an
Conception. Other petroleum-producing regions of South America COmPrise a nump, 5
fields near Salvador and in Baia in Brazil. In all the oil-producing countries of Sy

America, intensive exploration are now being carried out. It is, therefore, expected that theg
countries will contribute more in the future,

9.9 WESTERN EUROPE

The European countries are not amon
the most important consumers and imp
countries altogether contribute only 3

g the leaders of global oil output though they gy
orters of oil. Excluding the CIS, the Europea
per cent of world output of oil, The

ope are so distorted that it is seemingly j
that any significant reserves underlie the region. The principal West European Producerg

include : Germany, France, the Great Britain and the Netherlands. In Germany, the princip|
oilfields are situated in the western half of the country in Bavaria and Schoonebeck The ojf

mprobap)

ut. Austria
another important West European producer ' i
Vienna basin. Austria is self-sufficient in oil

export. In France, production comes chiefly from the S
of Lacq and Parentis have been operating for a very | i

the country.

9.10 OIL IN THE MIDDLE EAST

The Middle Eastern countries,
the most important oil producing n
retain their supremacy in the year:

namely Iran, Iraq,
ations in the worl
S to come. Only ;

Saudi Arabia, Bahrain and Kuwait, are
d, and it is quite probable that they wil
n 1908, oil exploration began under the
ian Oil Company at the high rugged, mountainous
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s)id-1-Sulaiman
. of the Masji¢ area. The ¢ . .
0 t also in modernizin Ompany invested a lot of money not only in

o ’ oil bu 8 the economic ; :
JJing early petroley mic infrastructure of the country. Thus, in the
I o East, the ear'y pe ™M cconomy blepgeq resources from two different regions : (a)

adle o s
,uddl, st itself contributed ¢, -
jadle E2 © FaW materia| ang (b) the highly industrialized Western

" es provide the necessary knowled , »
D s controlled exploration 8¢ to explore it. The US, Dutch and British

P?uan, remained an insignificant producer
0

Middle Eastern producers of oj] got a tr

\ ! €mendous j
in pcn-oleum pumping. The region, a5 a whole, em
n roleum in 1960, moving ahea :

mpetus in 1960 following the global

bith / . tive oil-producing region. In the seventies, the supreme
authority of oil production had shifted from the mu

ltinational oil companies and the nations
(hat heavily backed them to the

_ ‘ Primary producers of oil in the Middle East. Britain's
[nstitute for Strategw Studies on'ce commented rightly, “The thread of the burgeoning power
and changing tactics of the Middle East oj] produci

ng countries seemed to overshadow
aimost all military threats to North America, Europe and Japan. US internal oil resources
are nearing exhaustion. The reserves are expected to last not more than 15 to 20 years. For
this important raw material to keep the wheels of

industry and transport moving, it is
expected that by 2005, USA will have to import nearly 90 per cent of its total needs of oil
from foreign countries, about 40 per cent of it from the Middle East”.

In the initial period of oil exploration, the Middle East region suffered greatly from the
lack of technological skill. As a result, they had to depend solely on the foreign companies
of the USA, the UK, France and the Netherlands. But in the recent years, the local
governments have undertaken the charge of the oil fields and thereby have stabilized the oil
production to a great extent. The strategic importance of the oilfields has gr'eatly mounted up
geo-political tensions in the region. Conflict between tpe Arabs and Israt?hcs, Lh(? undefined
nature of many of the desert boundaries and thc*j conﬂlcts between the rival sheikhdoms or
neighbouring rival governments as in the Iraqui-Iranian War‘ of 1980, and the more recent
war between Iraq and Kuwait, make the oil industry of the Middle East Fathf:r insecure. As a
result of massive bombing, pipelines have greatly been d.amaged, 011. rights have ?e:n
contested time and again. All these have tremendous bearing on the oil economy of the
present world.

Nevertheless. radical transformation of the Middle East economy has also taken place

following the exploration of oil in the recent years. Royalty and payment of taxes by

foreig panies, that produce and market the oil, supply the bulk of the revenues of the
n com ,

; and are making possible a variety of' welfare
gOV-ernmems .Of the MldgledE:; t]?i:?nztitfe :he people. Several Arab coumries,.havn:[groclm(::;
projects to ralse’ the sta.n 2: also been economically beneﬁteq through the:lr cod o o
moderate deposits of oil, have 0 B8 A Emiraes, wup s Suce Canal, zzed :’heir
E:“Sportation Ay g Or' CX%::QII:S“, fees and taxes as the pipelines have criss-Cro

banon and Jordan, derive

o .
ountries. Judlilicu VVILI] Car



most every €O ' A . m
. , clude Japan, Australia |-
Middlc B counm?cs)rcx;Zrkct, Other significant buf:al:kct in crude form, mtu[z:lﬂ
Europe constitutes t:]:smlaost of the oil is shipped ‘;’)cawd along the Persian Gulf Coag
and African countries. fined at refineres thern and southern entranceg ,

.« o it 1S re
rather negligible amount of it l§ I an coast of at the no

e X e - v K, mainly because of the f;

ieline terminals on the Mediterran mportant to UK, : act

fh‘e’cm Sea. The Persian Gulf oil is extremely 1MP ts and, pe,rhapshmon:l ;‘:P(’ﬂamly,

that it supplies the bulk of . world markets arc 2 much-needed source ¢
: Jeum products in o ntrated in th

sale§ of oil and other pctr.(z1 e Hasierd silfields are P“”,‘anl,y conce e Middl e south.

foreign exchange. The Middle The major oilfields of the Middle East o,

western and northern portions of the Persian Gulf.

as follows : . ..
(i) Iran - Agha Jari, Haftkel. Masjid-i-Suleiman, Naft Safid, Lali, Nafti-i-Shah, Gach

Saran, Ahwaz.
(ii) Iraq - Kirkuk, Rumalia,
(iii) Kuwait — Burgan and Magwa-Ahmadi.
(iv) Saudi Arabia — Ghawar, Abqaig, Qatif and Dammam.
v) Baharein — Baharein.

(vi) Quatar — Dukhan.
Oil in Saudi Arabia

Saudi Arabia has the largest reserves of oil in the world. Oil exploration in Saud;
Arabia began in 1938 at Dammam oilfield but the area around Dharan has the most
productive fields at present. The most productive Saudi Arabian fields are located at Abqaig
Ain Dar, Ghawar and the offshore wells of Safaniya. ARAMCO leads oil exploration ir
Saudi Arabia. Ghawar field is by far the largest in the country and extends for about 200 kn
from north to south and 25 to 50 km from west to east. Saudi Arabia ranks second in outpu
of oil and her production has risen from 26 million tonnes in 1950 to over 110 milliof
tonnes in 1967, 320 million tonnes in 1991. So far, 38 oilfields have been discovered in th
country but only 13 are now in production. It means that the country has tremendo
potentiality for increasing her output in the future. The bulk of the Saudi Arabian outputi
sent via pipelines to the Persian Gulf Coast for export or for refining at Ras Tanurd
Bahrain. Oil is also piped to the Mediterranean port of Saida by the 1,600 km Trans-Arabi
Pipeline. This saves the 4,800 km long tanker route through the Suez Canal or the mw
longer Cape of Good Hope route. From Saida, oil is exported either in crude or refined for
to various countries of Europe.

® ort oil to al

Zubair, Ain Zaleh, Naft Khaneh.

Qil in Iran

Iran is ther pioneer in oil exploration in the Middle East, since o) exploration starte! 8
Masjid-i-Sulaiman field as early as 1908. However, commercial exploration started 2 ¢
years later. The most produciive fields of the country are located in the south-west of !
country near Masjid-i-Sulaiman, Naft-i-Shah, Lali, Agha Jari ang Bahregan, Apart fi
Masjid-i-Sulaiman and the Haftkel ficlds, others are post Second World War creald
Majority of the oil is refined by the refineries at Abadan and Kermanshah, The Irani2!"
exploration pattern had gone through' a complete metamorphosis in 1a5; 50 years.
continuous tussle between the multinationals and the governments regarding the paymes
royalty posed a greal obstacle in the overa}l ;i;;flzpmem of oil output. Aftef
nationalization of oil sector by Iran government 1n , however, accelerateq the outp™
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od; though subsequen .

f pefl iti
bf"{s:l ¢ Shah, long war w pQ‘Ltlcal unrest, mass movement, revival of Pan-Islamism,
ro‘“:m " unproductive. Gradually 49 greatly disrupted oil production. Several oil well

. . 0 .
et Iran is producing arounq fmalcy restored and production started increasing. At
f

‘;apa“ and other western Eurgpe,, comrlrt\riillion tonnes of oil, the bulk of which is exported to
S.
oil in Irad

{raq is an important Contribytg,

. . to M;j .
catly declined in the lag few Middle Eastern oil output though her production has
itude towards the neighboriy, coy > Mostly as the result of Iraq's aggressive militant
cars for her hostile allitudes, Th mm.:s Producing oil. Iraq has to pay severely in recent
jestroyed or in need of massjye repeairrntz:)]omy of her principal oil fields have either been
become 50 closely assoes .9 Start product i i
t/lf;l ca result of these, )Ilraqsuoicz)aitlcd i lrag thyg war a:‘(:jn': ag:l &X&f;htzlxtstwo —
Kirkuk in the north is the mqg ?,;(;‘:):‘my hés degraded to a very humble statg "ﬁiﬁtﬁ'
in 1927. Other oil fields are locateq ar::::,g‘:gﬁcld of the country which started Pl'OdllCtiOl;
pas started production again, byt it ;
achieve the stage of her previoug gkl;y““dlcss to say that it would take quite a long time to
oil in Kuwait '

e Iraqui missiles. Prior to this conflict Ku

p{  of the world's leading producers and exporters of oil. But she has c’ertai“t’:ll;y't K’as zne
n¢|  supremacy because of the destruction of her most productive oilfields. In 1991, she proiltu :;
;{84 million tonnes of oil. c
[37‘}" Other Producers

K‘TJ . . .

.o Other important producers in the Middle East, however, include Bahrain, Quatar anq
\

o United Arab Emirates. In comparison to th.e l?gding oil-producing countries of the regjop,

' these countries virtualy produce rather insignificant amount of oil mostly because of thejr
poor reserves. Nevertheless, UAE, especially Abu Dhabi, is a significant contributor to
regional output. The country has considerable reserves of about 5 per cent. Oil is the only

source of revenue of many of the countries of the region and, therefore, the regional
economic development of the countries is solely depended on oil. The oil prospects of these

' 1 ' ti oilfields,
countries have brightened greatly following the destruction of Iraqui and Kuwati oilfields

IS
9.11 PETROLEUM .IN THE © m-producing pations in the world.
The CIS holds a pn

de place amongst the petroleu ods of the economic

y i sian geologists in various pen cconomic

\:z‘: According to the csum:ulefs :;a::\i beyml::s geo;aphical . lof m:o:::irs\?h:sa;_::\ow;“

| (‘;. et Dusin a‘mo's:)d Zf six years from 1959-65, the R‘fls'tsl‘eanr%)cess continued even during
y Bk, D P ithin her own geographical area. The P

. many as 430 oilfields Wi
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ECONOMIC GEOGRA™ ihers during Soviet period. Though q;
200 ¢ surpassed many 0 e in principal areas are quiet eagj,
the later years and thus the O“tl?ﬁ nature in the CIS: certal
iquitous 1
reserves are almost ubiqui

distinguishable. They are :
(@ The Volga-Urals Provinc-e.
() Crimean-Caucasian Province.
(c) Dneiper-Donetz Province.
() Ural-Emba Oil Province. |
(©) West Turkmen (Transcaspian) Province.
(f) Central Asian Province.
'(Ii)le ;;:;a:uzl;::: :i‘;:t:;:lds amply indicate the vastness of Russian oil deposits.

ite Sea coast embracin
(a) This province covers a vast territory that str.etches to ;lllle \Z:tlrt;eiivith the Emba Oigl
the Ukhata and Pechora areas; in the south, the region gradually Tatas, Bashkir and Udmur
Province. The bulk of the major reserves of the country lie in th: :tstr,akhan regions. Tatar
provinces; Kuileyshev, Perm, Ulyanovsk, Saratov, Volgograd,

Republic is by far the most important oil producing province of the region, with vast
deposits of high quality petroleum.

(b) In this region the Devonian and Carboniferous strata contains the rich oil deposits,
The oil producing regions, however, are located in a number of areas :

(1) Azerbaizan oil area where oil is chiefly explored from under the sea floor.
(i1) The Terek-Daghestan Area.

(i) The Grozny Area.

(iv) The Kuban Area.

() This province includes Poltava, Cherin

gov, Mogilev, Gomel and other regions. The
most important oil fields of the region are Radchenkovskoye and Glinsko-Rozbyshevskoye
fields.

stratas are found to occur within salt domes, The most important oil fields of th
include Makat, Dossor, and Koschagyl fields

e region

. In more recent years vast reserves of

petroleum have been discovered in number of other areas of Western Kazakhstan along the
eastern shores of the Caspian Sea.

(¢) This oil province is located in Turkmen where oil is explored from two important
areas namely, the Apsheron Peninsula and the south-eastern part of the Caucasus mountain.
The presently operative fields are Cheleken, Kundag, and Nebidag oilfields. In Western
Turkmenia a number of new fields have been explored in more recent times that include the
Koturtape oilfield.

(f) This province covers a large territory in the Uzbek..Tajik and Kirghiz Republics.
The principal deposits are found in the Ferghana, Bukhara Khiva and South Tajik areas.
(g) Oil fields of the West Siberian Plain are of recent dcvelopr?\cms and has about 38
individual oil fields. The oilfields of this province are concentrated in two main oil bearing
areas :

JUAUITITITJU VY
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) middle Ob oil bearing area comprising the 0il fields of the Us
Megionskoye and Lokosovo.

Western Siberian field of Shaim-Krasnolenisk area. In the Far East there &1¢ some

(i) oil fields on Sakhalin island,

growth and development of tin oil fields in the years following the Commupist of
Kcialist Revo} ution was simply spectacular when the relative backwardness of the country
4 egerd 1© oil output during the pre-Revolutionary period was considered. In 1989, the
'nrmer USSR produced about 607 million tonnes. After the fragmentation of USSR, the
fCols has produced 51-5 million tonnes in 1991,
2 O IN AFRICA

The presence of massive crystalline rocks to the Southern parts of the continent has

tly reduced the scope for il exploration in the continent, since the most significant oil
dcposits in the world are closely associated with the sedimentaries. Geological investigations
have prov;ed the fact that some regions have significant deposits of mineral oil. Most
jmportant 15 tbe Sahar.a desert region in the north, where the two north African countries,
qamely Algeria and Libya, are noted for their reserves. Egypt, in contrast, has moderate oil
reserves- Nigeria has large reserves of oil in the Niger Delta region, while Gabon has only

small quantities.

Libya
Libya is the most outstanding oil producer in Africa at present, where oil, after year
jong search for oil under different multinationals, was found in 1957. Since then, the
country had hardly looked back and subsequently several new oil areas were discovered in the
yarious parts of the country. Characteristically, Libyan oil fields are scattered in nature, but ’j
¢ major fields are located to the South of the Gulf of Sirte at Dahra, Beda and Zelton. 1
Some fields are also to be found to the east and west of the country. Libyan oil industry is,
however, not devoid of some basic problems such as hostile desert environments, deeper
occurrence of the oil-bearing strata, high cost of exploration of oil etc., but the basic
advantage of being located very close to the Vast European market has certainly
overshadowed many of the problems. The bulk of the output, which is around 54 million

tonnes a year, is exported mainly to Europe.

1

Algeria

Algeria enjoys a pride position amongst the OPEC countries since her output has risen
in the recent years to a great extent. Unlike Libya, oil exploration in Algeria started in late
1950's. Today, the majority of the country's oil output come from three main regions :
Hassi R'Mel, Hassi Massaoud, and Edjile. The oil is piped to the coast at La Skhirra in
Tunisia and at Arzew and Bougie in Algeria for export. Algerian refineries are located at

Algiers and at Hassi Massaoud.
Nigeria
' i find out oil, they achieved success about two
Despite massive € _ about tw
decade; ‘l):ner in 1960 when oil was struck in the lower Niger D.elta'. Most of the Nigerian oil
fields are located in the Delta area and the offshore regions. Nigerian oil output, per annum,
is around 80 million tonnes and the bulk of it is exported to European and American
countries.

xploration work to
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Egypt :
of the Middle East, the Egyptian deposjy

When compared with its oil rich neigh  onifi
some significant pro

seem to be vel'}'pinsigniﬁcant. Nevertheless, the cour;:z“l‘liil: l::;‘de " cal quantities aasgi.le;st

i : . . 0

in regard to oil production in the recent years. Petr ’nourlol " filds are located in .

discovered at Gomsah as carly as in 1908. The bulk of her T e elds. The oilfields at
Sinai Peninsula, the most important of which 1s the Gaza 01 . Rag

Gharib, Asl. Sudr, Ghardaka, Ras Matarma, Firam, Balai_mparfxieis1 a{;en;:a:gnfof thejr
output. Anglo-Egyptian oil companies carry out the exploration © oil. eries are

located at Suez, Alexandria.

9.13 OIL IN ASIA
r Asiatic producers is substantially low,

Th ¢ of oil of the majo
ough the gross output O ol o of the world, some of the Far Eastery

when compared with the leading oil producers Of / onal
countries are long been noted for their output which i certainly of great nationa’ importance

when the present global crisis of petroleum is kept in mind.

China

Amongst the leading East and South-East Asian countries, China .ranks first in
petroleum production. Chinese output of oil has gone up by many times SInce liberation
and she, in fact, aims at attaining self-sufficiency in regard tf’ production of mineral oil. In
the initial years of petroleum exploitation in the country, China was greatly assisted by the

then Soviet Government in respect of technology, survey techniques and necessary drilling
equipments. But following the withdrawal of Soviet assistance in 1960, China became self-
sufficient in every aspects of petroleum exploration. At present, China is probably the sixth
largest producer of petroleum in the world. Because of her complex geological framework,
Chinese oil fields are rather dispersed in their locations and thereby four principal areas can

be distinguished, which include :
(a) Lenghu and Karamai fields of Sikiang Province, Saidam Basin, Yumen.

(b) Nanching fields of Szechwan Province.
(c) Yanchang of Shanxi Province.

(d) Coastal areas.

In 1991, China produced about 138 million tonnes of petroleum. China exports a little
oil to Japan, Hong Kong, North Korea and Thailand.

Indonesia

Apart from China, Indonesia is another important producer of petroleum and goes
almost neck China in gross output. Indonesian oil mining industry flourished under the
Dutch colonial leadership in the initial phase of development and later both the Dutch and
US companies became highly operative. Several contracts have been signed between the
!ndonesian Government and the different oil companies operating in the area. The mos!
important oil-producing region is Palembang district of Sumatra which raises about 63 Pt
cent of .the country's output. Borneo is also important and accounts for about 20 per cent of
the national output. Being an important south-east Asian member of OPEC, Indonesi3
exports oil to a significant amount. The bulk of her export goes to Japan and other
neighbouring countries.

DUAUIITITU VVIL
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Pmd“cwkkajdo on the north to Na ©. Her petroleum belt lies along the Japan Sea coast
from Ho rincipal ol fields  th Orth'em Honshu, Nearly all the Japanese output comes
from we pbout 15 million t © Akita and the Nigata of Honshu Island. In 1988, Japan
de“wd : PAnes petroleum or only 1 per cent of her demand.

oil in India

ion of oil has increased : -
0 u°“°f oil exploration sin b_y many times since Independence. India has a very long
History © b o ce oil was first discovered in 1867 at Makum in North-East
pssam, but because of lack of communications within the high tainous tracts, oil
ion could not start bef. , - B TOHAMAGNS SCH, O
cxploration COU% ore 1882 when oil was first drilled at Digboi in the
' district of Upper Ass ighoi 8
Lakhimpur € . am. Digboi covers an extensive area and is the most
uctive oil-producing field of India, The Surma V ion i its oi
- though the rogion yields | rma .alley region is also notable for its oil
depost * Masimpur and Pa}t,h > "Ower grades of oil. The principal fields are located at
B.adaIP“ ' ik P S of ana. Naharkatiya is another important oilfield of Assam that
yields very high graces o oil. In recent years, oil has been struck at several other places of
Assam which include Rudrasagar, Lakwa, Galeki, Moran and Auguria.
sinc:e formatign, Oil and Natural Gas Commission has done a great job in carrying out
exploration worl.( in several parts of the country. Vast reserves of very high grade oil has
been discovered in the Cambay Gulf Area which include some of the highly productive fields
of present day, such as Ankleshwar, Kalol, Kosamba, Sanand, Dholka, Wavel, Balol and
many others. With the opening of Bombay High region by ONGC in 1973, a new chapter
had been added to the history of oil exploration in India and the State of Maharashtra has
also been included in the oil map of India. Offshore oilfields are highly productive and
country's output has substantially increased as a result of such explorations. ONGC has
successfully explored oil from the Kaberi Delta region in 1987. As a result, this region has
emerged as an important oil producer in the country. Oil wells are located at Bhubangiri,
Kovilappal, Narimanam and several other places in the delta. India's internal demand for oil
is steadily increasing day by day but her domestic production is much lower even to meet
her demand. Thus, India has to import a huge amount of oil from various sources which
require heavy outlay of valuable foreign exchange. Nevc@e]ess, oil refining industr)f and
petro-chemical industry both play very significant role in the development of national
economy

International Trade

dispersed location of the major oilfields in different parts of the world,
interl::fi:\z (t)rfa;:riyn cr\lx);c oil holds a very pride place. There are 2 1? %e r:;m?;::;:rsez;
where the hope for oil does not seem to be real' at all. Such areas inc : ; ; —ry
North-Western Europe, Australia, most of Afrlca. S?uth America an na; o ncers 0;
Indonesia has, however, large reserves of Wmm] ol. he mnst 'Tﬁo t:e UpSA the CIS
mineral oil tociay are the’refore, very limited in numbers and they include ' ,

Middle and Near-East, North Affrica, Venezuela and Indonesia.

Cas &~ .-
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ECONOKEC d is refined near the

an
Petroleum, these days, is traded in the crude form :

. the pipelines, wh; May
centres of consumption. The bulk of the oil produced moves via the pipe hick -

consumin l
. often rung uninterruptedly for thousands of kilomcti:-‘;f;::c;::f bulk of oilg i?&[zs;noﬂ g
: :rlzlcaﬂ'ied by specially dcsigned ships C#l:ldbt:;m c;f oil include the countries of oy
i the : . trade is overwhelmingly dominaeq , ™
| Japan, Australia, and the USA. Today's export Petroleum Exporting
S OPEC countries, which stands for the Organisation of :’? 1960. Originally cop "%
il Of the world. It was founded at a conference in Ba_ghda {ll‘ nezuc;la. the OPEC :Dn f
! five nations, namely Iran, Iraq, Kuwait, Saudi Arabia and ;3 S incinal oo as
; Mmembership of thirteen countries, which, a,pal:t from the “F ;zcs gcual:i °t Coup ey
l nelude Algeria, Quatar, Libya, Nigeria, United Arab B 1 BEH8C0n Gaboy
Indonesia. The prime objective of the OPEC nations was t0 SOUg ‘ 1p ausible Mechay,
to deal with the multinational companies Wh‘c? had qvcrw .e_ ming SUperiorj, in
controlling the research and exploration of oil in their countnes. Ill;na?Y' the multinau'omd
companies successfully resisted reforms desired by host countries, but following th, owy
of political tensions in the Middle East and rapid development of petroleum eXploratjq,

different parts of the world, the multinational firms were bound to grant maore Concessign,
the members of the OPEC countries. Eventually, the host countries negotiated three-founy,
of the crude price for themselves and thus the OFEC stralegy L9105 gradually bcme
“after cash must come control". Due to continuing dependence c'm the_ OPEC Contro]jg4
supplies by major importing countries in the 1970's and 1980’s, Middle Eagt Politieg
continued to influence prices throughout this period. In.1980, the ol price increaseq by {~
Per cent creating a great imbalance in the economic infrastructure of many X
nations.
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9.14 OIL CRISIS AND THE WORLD ECONOMY

B e e T

Since 1973, shortage of energy has become a problem of major dimensions iy magy §
parts of the world. The countries of Western Europe and Japan, which do not have Sufficiey
volume of domestic oil reserves and depend solely on imported oils, suffer
economic set-back. The USA was much less influenced. The fuel suppl
caused principally by two reasons :

ed the greqry |
Y Problem yy

Firstly, because of the continuing rapid growth in demand for energy, especially ip g,
form of petroleum products, and (b) the absence of comparable incre

ase in the globa) |
refining capacity.

It had been estimated that the consumption of oil in Western Europe rose by 7 tim !
during the period from 1956 to 1973. The situation, however, worsened in late 1973 wiu
the members of the OPEC cut-back their output by 5 per cent and subsequently increased i
oil prices at least four times within a relatively short span of time, in retaliation for the (3
support of Israel during the Arab-Israeli War in December 1973. At that time, an embary
was also placed on oil shipmerits to the USA and the Netherlands by the Organisationd
Arab Petroleum Exporting Countries (OAPEC). Subsequently, this ban was imposed upt
some other countries like Portugal, Zimbabwe and South Africa. The price was i
increased. Anyhow, the Arabian countries most successfully used their oil as a weapo®
fight against the aggression of superpowers in their territories. As a result of ¥
consequences, the economy of the developing and underdeveloped countries has
suffered. The problem will continue since petroleum is a non-renewable resource and i

reserve is exhausting day by day. § N
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NATURAL GAS

sduction: Along with coal and petroleum, natural gas is a fossil fuel. Natural

s is mixture of hydrocarbon of paraffin series, may contains higher as amounts of
hane — upto 85 percent.

Natural gas contains smaller amounts of impurities, including carbon dioxide

(C0;) and hydrogen sulfide (H,S). They are often removed during the refining process
and used as commercial by products.

Natural gas is generally but not always associated with petroleum and is the ideal
fel. It is most convenient and the most readily controllable of ali fuels. It is also the
cheapest source of energy for many purposes.

Natural gas has two modes of occurrence; it is found with petroleum. Gas from oil
wells, known as “wet” gas, is rich in volatile gasoline. Free gas, often known as “dry”
gas, is usually ready to go directly into pipelines. About 30% of all the gas produced in
US.A. comes from oil wells. '

Today 104 countries possesses.natural gas reserves, but out of these only 30
countries produce significant amount of natural gas. Russian F ederation, U.S.A., Iran,
Qatar, Canada, United Kingdor, Algeria, Netherlands, Indonesia, United Arab
Emirates, Norway and Saudi Arabia are Jeading countries in natural gas production.

In the world, natural gas reserves arc }QO}ﬁHiQQ_‘C,l;lb,i_cf_rm_e;t;e_,s;, but according to
. geological experts, there are about 4,285 trillion reservoirs still unproven. About 75
' percent world’s natural gas reserves are located around the Persian Gulf region. Russian

 Federation, Turkmenistan, Iran and Qatar have 47% natural gas reserves of the world.

| HISTORY OF NATURAL GAS USE

Historical records show that natg\ral gas was used tor heating or burned as fuel in
China as carly as 250 AD. In the 17" century, natural gas was used for heating and
'lighting in northern Italy. In the United States it was first discovered in Fredonia, New

' York in 1821.

‘although the gas utility industry dates (o the early 19™ century
| marketing Of its present form — natural gas — only goes back to the Post- Worlrd? 'W?a:tllm .
| . era.
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Besides, natural gas, manufactured gas dominated until natural gas Commema'
~ Mtarted and 1t was produced by heating coal. %

Natural gas, with the development of a comprehensive ?ipehne Detwork e
after World War I1, first in the United States. Until, 1960, only United States yge 4 Na :;Q
ovj

3

z ) al gy

€45 On 4 pigantic scale. In the past 50 years expansion of the natural 8as Indusr, can

discussed only in superlatives, production increased 2000 percent. It has b'een m Ng

on petroleum and coul. MToday natural gas is tranquned through extensive ne[%rkg

pipelines or in liquefied form and is transported by ship. '

T oday use of natural gas as compressed form (CNG) in motor Vehicy g
Increasing wery rapidly.

EXTRACTION AND PROCESSING OF
NATURAL GAS

Once Naiural gas has been extracted from the ground, :t is usually
pipeline 1< a refinery, where it is processed. Natural gas is processed in ar,

16 remove tie non-hydrc-carbon compounds,
dioxide.

tran Spor‘[ed bV
€Xtractiop uny

especiiily kyarogen-sulphide and carbyp

After the impurities have been removed in the exiraz

tion: unit, ihe natura]
lransported {0 a procesuing plant, where compounds such as e

thane, propane, by,
separated and removed for difference uses. For example, ethane and pPropane,
extensively in the petrochemical industry.

8as g
ne
are useq

After being processed, natural gas is transported through pipelines to CoMmMunitjeg
and other markets,

Naturai 225 can aiso pe shipped and stored ac
~16G0% (-25€°T;. Natural gas occupies 600 times Jor

| | 3 veiume as a liquid than as gas,
Liquefied Matural Gas {LPG) is transpcrieq promarily vy ship.

USES OF NATURAL GAS

| "N'au.lvral gas is uss:d ?oth as 4 fuel ai.q as 2 v/ inalenial ir. the mantfacture of -
chemicel:, A5 a residential fuel, it is bumed In turnaces, wate: heaters, cooking stoves |
and clothes dryers. As 2 industrial fue]

oth : i, 1t is Furned in kilns, used to Dbake bricks and |
-ceramic tiles and tc produce cement. Natura: gas js als

' . 0 used for generaiing steam in |
water boilers-and as 4 spurce of heat in glass ‘making, N

Natuzal zas serves as g raw material for creating petrochemicals. In (um, |

petrochernicals (natural as based) are used a5 5 base product for making fertilizer,
delergerts, pharmaceuticals 2nd numerous other goods.

1 iiquid. It s peg liquid a

-

Natural gas s being usec in ‘ransportation and power generation.
‘-\‘—*‘—
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| purren 2] NATURAL GAs
e WORLD NATURAL GAS PESERVES
AND DISTRIEUTION

After petroleum and Coa'l, natural gas ranks third, accounting for about 23% of
world anafy energy PrOde?UOH- Natural gas discovered on all continems’except
sptarctica. Today 104 countries possesses nat

. ural gas reserves but about 30 countries
ave significant gas reserves. —

209

T P

h

Proven patural gas rgserves of the world are about 300 trillion cubic metres.
gussian Federation, Turkmenistan, Iran and Qatar pc et ol Ao e

; : ssesses 47 percent world’s natural gas

eserves. Russian Federation PCESS_%SQS_SLOQO billion cubic metres gas reserves and ranks
. : ’ : 1

fist in the world. While ranking 2" Jran ossesses 33.500 billion

. 2000 | cubic metres natural gas
feserves. Turkmenistan possesses 26,200 billion cubic metres gas reserves and Qatar have
25470 billion cubic metres gas reserves. Saudi Arabia, United Arab Emirates, United
suates of America, Algeria, Nigeria, Indonesia, Australia, Malaysia, Norway, Netherlands,
I Venczuela, Canada, Kazakhstan, Turkmenistan Uzbekstan, Iraq, Kuwait, China, Egypt and

;| Libya are some other countries, which possesses significant amount of natural 84S Teserves.

! TABLE-l: World Natural Gas Reserves — 2012
Pﬁ;, Countries Reserves | No. Countries Reserves
‘t W [|Russian Federation 55,000 2) | 1ran 33.500
z 3 | Qatar 25470 (4) | Saudi Arabia 8,200
(5) | United Arab Emirates 2,250 (6) | United States v 9,000
(7) | Nigeria ' 5,246 (8) | Alge-ia 4,502
IE (9) | Venezuela 5,525 (10) |Irag _ 3,600
(11) | Turkmenistan 26,200 . | (12) | Indonesia 3,001
' T(13) | China 3.100 | (14) | Norway 2313
1 115 [ Malaysia 2350 | (16) | World Total 300,000
Source: World’ Fact book - 2012 Reserves in biliion cubic meters.

IMPORTANT NATURAL GAS PRODUCING
COUNTRIES OF THE WORLD

According to 2012 information 104 countries possesses natural gas reserves but
’ ~ye aTaS A N H ~ . ;e
86 countrizs nroduce natural gas. Among natural gas producing countries following are
importan gas producing countries;

() Russiar Federation

Russian Federation possesses largest natural gas in the world - abogt 18.3% ci
Natural gas reserves of the world. Outranking ali countries in the world, Russia produced

f 669.6 million cubic meters gas in 2012.
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The West Siberian, Tyumen Province possesses more than 2/3 84S reser,
Russia and is outstanding in gas production. Russia cxports gas to GCrmany /Ic" y
France, Turkey, Hungary, Czech Republic and Poland. It exXports its Onc'ff)ur;' taly
output to other countries. h g

(2) United States

United States ranking 5" in the world, have 9,000 billion cubic meter
Its natural gas production during 2011 was 651.3 million cubic meters. U.S.
largest gas producer in the world. In 1820, gas production began at com
Texas, New Mecxico, Louisiana and Alaska states possesses large reserves

(3) Canada

g’dS Tcscnc,)
A. s %Cong
mercial eyl
of gas,

P . rd
Canada 1s 3" largest producer of natural gas 1n the world, During 207
‘. . ¢ ‘ N ”
produced 160.1 million cubic meter natural gas. Its natural gas reserves are 1,754 billio
cubic meters and ranks at 20" position in the world. Most of Canadian gas reserves are .
In

. Alberta province. Canada is producing su as 2 iti
rplus gas and exports large quantities of o
/ United States. K e

(4) United Xingdom

Production of natural gas began in 1967 in the North Sea-off coast. UK, is |g®
largest gas producer in the world. During 2011, it produced 47.4 million cubic meters
natural gas. United Kingdom have 28 off shore gas reserves in the North Sea. Bulk of gas
production is consumed for generating electricity.

(5) Algeria

in the continent of Africa Algeria possesses largest natural gas reserves. It has
4,502 billion cubic meters gas reserves and ranks 9" in the world. During 2011, Algenia
produced 84.81 million cubic meters gas ranking 8" in the world. Algeria is one of the
prominent country in liquefied natural gas exporting country after Indonesia. It
possesses about 35% gas reserves of the Africa.

Algeria’s gas reserves are located in Hassi-R-Mel field and In-Salah region in
southeastern region.

(6) Netherland

Ranking at 23" number in the world, Netherland possesses 1,416 billion cubic
meter gas reserves, in the North Sea. During 2011, its natural gas production was 8
million cubic meters. Netherland is 10™ largest natural gas producing nation in the world.

N
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Masjid-1-Sulaiman, Naft-1.Shat, 1 .1:
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fields in Iran. gha Jari and Bahregan are main gas

(8) Norway

Norway is another outstandin:
& natural gas producer in North ' is 6™
largest natural gas producer and prod Sea region. 1t s €
g g | produced about 103 million cubic meters gas in 2011.
Norway possesses 2,288 billion cubic meters gas reserves in the North Sea

(9) Indonesia

Indonesia has 3,001 billion cubic meters natural gas reserves and ranks 13™

in the
world. Its production of gas in 2011 was 82.8 million cubic meters.

The most important gas producing region is Palembang in Sumatra Island, while
Borneo produces remaining gas production. Indonesia outranks all countries in

liguefied natural gas production, Japan is largest importer of natural gas from
Indonesia.

(10) Saudi Arabia

Saudi Arabia ranks 6™ in natural gas reserves in the world and possesses 8,200
billion cubic meters gas reserves of the world. While in natural gas production, Saudi
Arabia is 8" largest country in the world. During 2011, it produced 99.23 million cubic

meters natural gas.
Saudi Arabian gas reserves lies in the eastern oil region and off-shore in the
Persian Gulf.

Besides Uzbékistan, Malaysia, Turkmenistan, China, U.A.E., Argentina, Mexico,
Qatar, Australia, Egypt, Pakistan, India, Venezuela, Thailand, Nigeria, Ukraine, Kazakhstan,
Gcnmny Qatar, Australia, Egypt, Pakistan, India, Venezuela, Thailand, Nigeria,

Ukraine, Kazakhstan, Germany and Oman also pr

%-. wdl

oduce large quantities of natural gas.
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TABLE-II: Important Natural Gas Producing Countries — 2011
No. Countries Production | No. Countries Pm
(1) | Russian Federation 669.6 (2) | U.S.A. 6513
(3) | Canada 160.1 @) | United Kingdom Eire
(5) | Algeria 84.61 6) [ Netherlands 8100
(7) |Iran 146.1 (8) | Norway 1031
(9) | Indonesia 82.8 (10) | Saudi Arabia 9923
(11) | Uzbekistan 60.11 | (12) | Malaysia EES
(13) | Turkmenistan 59.5 | (14) [ China 1027

World Total: 3,250.00 million cubic meters. Production in millicn cubic meters.
Source: World Fact book II, 2012
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+ o lIntroduction to typcs of inexhaustible resources:
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Types of Inexhaustible Resources

Natuml resources vary areatly in lhcu location /c'uamuy ‘and qualu) For instance a particular
{orest type may occur ox*ly in certain countrics.Also the geogoraphical area covered by forest and

{ wood quality may differ widely in diffeitnt countries .Some resources can be reused after be ing
us\.d once A convxcmcm classmn, ion 01 resourees is bude upon 1hul y\h \Ualablht\ and

ésomccs remain vnlm[ly umffccted by human 1mp'1<,t many other may show some chzmgcs in
thelr quantity .though they quantity remained unchanged Resources like solar energy , wind
Y powcr tide power rainfall and cven atemic energy cannot be exhausted mi[memly at globnl
vcl due to human activitics .such resources may sometimes be locally affected by human

acuvmes for example pollutlon may change quality of air

-

e .Types of Inethaustlble Natural Resources

1~' i

B I ,The types of inexhaustible natural resources are solar radiation , air, water , precipation and

'u li ’ atomlc power.

"";: 1) Air: air is an inexhaustible natural resources .Air is an essential for the survival of human

’J' ‘being and also on entire biota existing on carth existing on carth.In atmosphere 95% of the total
e mr is present up to the height of above 20km above carth's surlace. Ar consists ol a mixture of

.
¢ varlous gases in different proportions.

‘o J)gxound water

Sum mary

| "lhcsc resources are present in unlimited quantity in the nature and they not likely to be
cxhausled by human activities .some of the inexhaustible natural resources are solar radiation

1" air , water elc.
Ly

XY
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oy cl{c50lll | )
austibl

‘, Inexh : Q
e ' : L3

SRR

: . Imroduction:

i banization and advancement in technology has resulted in (he ove
Rapid l:; 7';‘ncl""\’. Not many of these natural resources are unlimited Dring
n ;L si)‘on becoming a limiicd resource. There are also some of i 1lnf,
Iand antivf.l:: kll 1s air, water, soLn cnergy and veothermal cnergy. The word n

: | \hdu “{)}l‘(: C.SOUI(.CS n&.ﬂns lC\OUlCCS W hth arc Unl“nll d ll] nd[UIC or \Vhl(«h Ccln l](‘\’er
' I C
L\hﬂUb“

ted on usage by human activities.
aus

IUSQ of

mzum! resources d

s C
wwaltcr, o

be

: (6] dS ‘CCS ¢ ] >ver ruin out arce Ll“C(l AN iIl-CXhélUSlib]C resoureces

l ‘or resources lhdl \\ l” ne |
I“ Olhcr WOl N : C

/

Fqcts about Inexhaustible Resources

SR __~».

f-" Air is in abundance and is in-cxhaustibic, but yes the quality of the air is definitely dctiorming
) bccausc of human activitics and industrialization.

Solar cnergy is one of the most in-cxhau_sliblc resources found on carth. Besides llus tides and
ocothermal energy is also considered as in-exhaustible resource. Those reseurces which can be &
, ;cplcnishcd naturally by cnvironment, arc the ones known as in- »\hdustlbk resources.
- Geothermal energy is one of the in-exhaustible resources that has not gained much popularity
"due to lack of research carried out in these arcas. Here power is being ocnerated by extracting
. power from heat stored in carth. This scems to be the most cost cffective, efficient, 1el1able
susldumblc and cnvnonmcnldl [riendly for generation of power.

» Wind which is one more in-exhaustible resource can be used for the production of electricity
tlrough wind mils.. . A

'”J ’

: “’alnr Is onc morc in-cxhaustible resource which is veplenisiied by precipitation or rain. This
,5 hould not be confused with drinking water which is an exhaustible resource,
."l .

Y '! |
” “Txdal energy is also a renewable resource or an in-exhaustible resource as there is tides always.
. - and gravitational forces of moon and carth will never cease to exist, However tides are totally
'unpudlctable and electricity can be generated when only tides flow in or out But yes, tides are
mOTC predictable than wind and solar energy.

In other words. resonrees that will never run out are called as in-exhaustible resources.
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- Examples of Inexhaustible Resourccs

0 S
} ool glntroductwn to examples of inexhaustible resources:

? : t
demand at world

A “Inexhaustible resources are those resources whicn would never fall short of

R
/Lscale so long as the planctary systen exists.”
b

, '=* (definition given by O.S owcen) 5

The examples of inexhaustible resources are sunlight. water, wind clc. ;
'Here we will discuss about these resources which we have used inmore scientific ways to make
' p‘u(r-hfc more easicr and to conserve the exhaustible resources.

Solar Energy of Inexhaustible Resources:
1¢ sun energy in photosynt
This is the natural use of
made us devise more
wood. Then came
leum is not a

hesis

. .
../~ 'Sun is the main sourcc of energy. We all know that plants usc tl
- and we eat these plants, so indirectly we are also using the sun cnergy.
sun energy? But as the needs of human beings increased over time, they
rnessing solar cnergy. In ancient times, food was cooked on fires of

Ji3 e : i

;. the’coal, and then, LPG. LPG is the petroleum product and as we all know that'petro
cnewable source. So the need of new invention has risen, which can replace the petroleum

tproducts./Fhe solar cooker, solar water heater, solar calculator etc arc made which derive encrgy

ar batteries arc used in space {lights which continue to su
lie only source of encrgy that helped them 1n

——— A »
- ————— e e

.7 'ways of la

v

¥ RrRy] N
-+¢from sunfays. Sol pply power to the
wsatellite. The solag power cells sctup in Haiti were t
the earth quake /" » -
Y ] _ ) L

d Energy of Inexhaustible Resources:
rom the wind is known as wind energy. The wind
+ It is done with the Tietpofawind mills. When the fast moving

."‘.?féll‘ergy is converted into clectricity
£ wind mills, the blades rotate and then with the help of'a belt system the

- “iyind sirikes blades o

“T“energy is wransimitted to a machine which helps i generating electricity. It is also used in
urinding grains and [ifling watcr. The windmiils in Germany produced so much power during a
storm that storing it became a difficult task:y

.~Tidal Energy of Inexkaustible Resources:
; 'The energy of tides is used in coastal arcas. Rising lides possess-mechanicat-energy. This cnergy
“when harnessed properly gredls ol power generatl n I'rance, power ’

© generation is whlant in France:-

done by tidal cnergy. An artists view of the tidal powe

- S6 these are the few inexhaustible resources. Ifthese resources arce used properly we can Iy
. < ave a

~ more simple life without harming nature.
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TYPCS of Exhaustible Resources

In(xodu
ction to types of exhaustible resources:

YA

The stock of
: of these reso
urces are limited in natere. Lhese, l'C\‘OL”“b natuf \h s v
[ the ¢ ._;-] . mInelt
’ r——

be deo

xcs§:1:S?:?Lll:(gllldlw tity and que ity by the human ‘uu\mu “Some © 7 -c\'um; C

Tovos = IOMII m:;lc“ MId anim: 1[5 103‘)11 fuels(eos 1] i L[]()ldlll]) cte. I Ql, S ----,‘d“c'iumot .

lmkd [ \(:m Iozms.( slow J\ over or millions of vears and i lhu\ for | (;"['01'111.:7 .

not lul(_\kab] _ikewise, the formnul. mon of soil takes thous: ands ol years ¢ S
¢in lhu llfL span of’ many generation of human being.

e

’IImportant Types of Exhaustible Resources:

f f Xl‘ tels
qrvival and

PR .
oil:’ soil is a main exhaustible natural for st N
tsof food,clothing,

Iccd on $! uucll

I 1S

SEa \H
el dev clopment of human beings. Indeed we meet our basic requiremen
and shelter maml\ from the plants that grow in the soil or lrom anima s lh’ll
ls both oi whxclll?

o
pL nts. “Soil'is a stratil It.d ml\tuu of oxuamc "md mnorg mlu malum

resources which is essential

K
g d“CO“’BPPJJLQE_LoduLt

. Mincrals: Mincrals from exhaustible natural resourccs, since, their new materials can

¢ - only be extracted from curth’s crust once. Mineral dej Josits are lormed slowly over , ‘

- millions of years and ones used cannot be ruvmuatcd However, even in the transforme (

state in which minerals are used, they are not lost to the planet ( and so ideally dvallablc 101 |

reuse. Oux under ground reservoir of metals and minera als are limited. i

fcultur Ajsrity of Indian “population lives in |

et sy e oy

Energy: OUr county is"an agricultiral countiy, Mz
villages, A large part of total used in rural Indlia.comes | hom [ucl wood agriculture waste,
COW’S. du” ete.,. whercasmost ol the energy ¢ (.Ol]blll‘](,d b\ mbgm In hml populdllon is

derived from coul, petroleum, natural gascs.
Coul, Z

lypesotthaustbk}RLunuces Different Sources of Power

‘%}enexaUOH

"TABEE: Different sources of power generation:
7 ELECTRICITY PRODUCTION

eI SOURCES
' hl_Ulcrmal power | N o 70,( )OO" o
2 H)’,ﬁiﬁl power - _ o 73 bOO T
"‘,,'3:1}11591@_139\\'01 L L1 .
LAWindpower L o Llso T

S _ ) '736 o -

. :5.Biomass power

N
Ry
X

res of exhaustible resources in FForests and Wildlife:

lv;

\
Vo
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.i;..'amples of Exhaustible Natural Resource ”

Cxamples

1
of exhaustible natural resources:

‘\Iaiui
al resou
Ice are T .
ILSOUICLS cannot ‘b found in nature and they arc cither exhaustible or non exhaustible. I.\atuxa;‘
natura] resourc ]e man-made but some or them can be renewed. There arc various kinds 0
donu,stlcatcd) es like sunlight, air, wind, soil, water, flora and fauna (wildlife that cannot b
'lhdt ‘are needed lf]‘upeldls and fossil fuels. Air, waler, sunlwht are some of the natural resources
0 . )
.V ]‘ I continuous survival of life on the Earth. Oxygen is the most important 11 that

Exhaustlble thurll Resom ces —
M, e bt # st o b b S T

Exh atural r I ossi
. haustible natural resources cannot be renewed after using them. Minerals and fossil fuels are
~examples for exhaustibie natural resources.

I l/MmcanS — Mincrals are the natural solid substances formed by geological processes.
I\/IlnCldIb have a crystalline structure with a well defined chemical composition. A mincral 1s
dlﬂucnt from a rock. Minerals consist of a chemical composition, an ordered atomic structure
and specific physical plOpClUC}/PlCCIOUS stones like Gold and silver are minerals. Various

2 Stoncs like lime stone and mica are also minerals. These are found in various layers of the Earth.

. Som(, are on the outer crust of the Earth but some are found in inner crust also. So the act of
mmm(7 is needed to extract them and it results in exploitation ol nature. :

, ‘7 f@ﬂl‘ fuels — FOSSllb fuels me formed by the organic decay of various ple mts and ammal>

. “m pxoccss ta w\ruﬂls o oet muhf@mmd into lossll fucls. Oil, gases and coal come
UH tceory of fossil {ucls. Most ol the encrgy in the “woild is generated by the fossil fuels,
I= nu Ly from fossm gencraling electricity majorly but along with this it is used for
hc&lmg,, transport, cte. They are ¢ also extracted by mining. These are very cheap as they are from
the xfmturc but extreme usage of these cause ccological disbalance.

v-‘ /—

"

S : i ' i
'.; TO eome extent 5011 4s it takes a very long time tc replace soil or to renew it.
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, , , L . < orest is-
LeFORESTS: Forest is an uncultivated and uninhabited picce of land. Normally forest1s
e : . -the diverse purposc of .
ominated by trees. However, a forest is any land managed for the di purpt | olace
TS R . ' : Sarecle ¥ a SPCCl ac
forestry whether covered with trees, shrabs, climbers cte. Forests oceupy a Special Pie
i the life and throughout of the people |
2._WILDLIFE: The native population of a community make its wildhife. !
means all those_naturally occurring animals, plants and their species \\’111Q11 are not
cultivated.

The term wildlife

[
1

4
D

Scanned with Car



