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FREFACE

The Kegional Sees Proyromme  wes  initigted by UNCF in 1994, Since then, the
Governiry Louncil of UNEP has repeetedly endorsed a reglensl spproech to e wontrol
of aerinc poillution and the manegement of merine arkl coestal resourres and bas
reguested the develupment of regional actlon plens.

The Hegionel Seas Programme st present includes eleven reninns 1/ and has  over 120
voastul Slates perticipeting in it. It is conceived 55 an sction-oriented programme
haviny concern not only for lhe consequencos but  alse for the causes of
envirormenlel degregation and encompassing e comprotiensive  ospproech to combnting
piwiroieenls!  problems through  the mensgement of marine snd coastel areas. Each
regional ootion plen is formuleted according to Lhe needs of the region as perceived
by the LGovernments concernec. Jb is desiuned to link assessment of the quality of
the merine enviranment and the raoses of its deterioretion with activities for the
monagument and devel oprent of the marine and coasta) environment. 1he action plans
promote the parallel development of regional legel agreements and of action-priented

progremme activities.

Five of the regions in the UNEP progremme include in bLheir geogreaphic scope  coastal
waters of Lhe Indisn Locean or of bthe sess un it's periphery. Thoese are the Easat
Africe, Cost Azian Sess, Kuwait Actiom Plan Fegion, South Asian Sesa, and  Red  Ses
and Culf ot Aden.

The present pepart wes prepared wikth the saim of  assessing  the peesent  level of
pallutjion Iin Lhe Indian Ocesn and bhe extent of informalion availsble on the merine
ervirorment &nd pollution in Lhe erea. In eddition Lto the GSletes of the GLest
African Region [{omoros, Keoyo, Hadecsgscar, Mauritios, Hozembigue, Seychelles,
Somulis and the tnited Republic of Tanzanial, the study covers Baoglaiesh, Burma,
[ndia, FPuekistan and  45i Lanka.  In its prepwration, informetion was ohtained from
most of the marine Lnstitutes ol the States mentioned  sbove. In gdoition, meny
useful documents wevre made availsble by the Library aof the Uegsnogrophic Museum et
Monaco gno the Libracy of the Harine Biologiesl Associobtion of the United Kingdom in
#lwpenth,  The wesistence and co—operation reccived from these institutes as well as
from Govermments end tniversity sources ts gratefully sckaowledoed.
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PERT 1

THE HaR'wt EMYTRTMMERT

1.¢ TMTRINYICT {1

Thiz report rttempts to provide 2 general iden of  the sourcos,
leveels end effects of macrine po!tfutants in the Tndien Mcean as well as the existence
#rd extenr of marime peolluvtion monitoring systems =t presenc available in the
arer, Tt te  intended to 2erve p8 A gouree docoument  for  sventual  progremmes
relating tao pollution momitortng =nd its combstting in the Tadian Ceean Area.

Thiz paper has been divided intoc two parts, Pert  one desls with the
introduction and  description  of the  aree, It provides informetien on the
physicqroaphy of the reagian which covers the physicesl aspects of the ocesn such
@5 current. Systems ang! weter-muss movemenys: the grologlica? Teaturez  of  thr
ocesn hodj an the meteorolony relsted to the ares, Morine chemistry, marine
hinlpay and fisheries of the area are 2T8n ineluded.

Part two dea's with the pollution prablems of  the ares  a2nd covers
industrin? po!'ut ion, pollutien frem municips! end domestic sources, oil
conteminahion, redfosctive  po'lution »nd pellutior telsted to o2griculrursl
nctivites.

Tre  informarion in *his overview hss been  obtainer from psepers  ond
dAncunents provided  from mevera' r=graech centres locatad in the countriez bordering
the Tpdian Mgean es well ns from  the refarances listed in the hiblingrzphy.

2.0 DEFTHTTION OF THE REGTINM

For the purponse of this ropoct, the 'nf'ien  Dceoan hes  been defined as
follpws: Western Poundary, """E and to the sputhzrn border of Mozambigue: Eastern
Pournvisty, TI17"E (tn  the western roast of fustrabilal; Sourhern Boundary, %S, from
Curhon on the Touth African Mpast to Sreen Horn on the West Auscralian Cosst. Tha
two wmajor basins included within these limits nre the flay of Bengal and the
fvabisn Fra. The eres rovered by these bounderics is of the order of 70U million
sguare kilometres and the average depth of the ocean is J0CC metres. Seas opening
irmto and forming e perr of the [cesn but not treaoted specifical'y are, the Persian
GulF, the Red Sea, the Bulf of Oman. the Culf of Aden, rhe Timor Sea and the Malacca
“traits (see fig, ). v

Tountries having bhorders on the Aarea  unvler survey are Mozembicue,
Tenzenin, ¥enye, “omelis, Pakisten, "ndia, Pengladesh snd Bugma, Tz'enda within the
arez are  Mecagescer, Srt  Lenka, the Seychelles, Mauritius, the Comoro Tslands
armd the Maldives #s well as the territgrial is'ands (ere  fino. 7). Despite the
afarerenticned  boundaries, the ocranography studied will cover the whole ares of the
Tndian Doean gn 55 te Ffacilitate the presentatnrion nf features auch A8 CurTenLE
and water masa movement an?  hence the southern boundary will extend to dntarctica.
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ic FHY=T{\GRAFHY OF FHE INDTAN OFEAN HASIM
30 Tt roduct ion

The Indian Ocean is the smallest of the three major oceans. & has unioue
features in it's dynemirc eceanography, meteorology and peo'ogy. There is an owverall
negative water balance in the Tndien Ocean. The Bay of Benga!, on ks own, has
& pogitive water balance due to the input by precipitetion and run-ofF exceading
evaporetion. The dynamic oceanogrphy 1s influenced te s great extert by the
metearology especially in the . Northern Hemisphere. These inter-retated
effects give rise to the soeasonal monacons and monsoonal currents.

3.2 The Cutrent. Systems
1.2.1 Surfece Currents

The current system in the Southern Hemisphere of the Tndisn Oceen  does not
change much from sesson te season and is dominated by the Soputh Equetorial. Current
ond Westwind Orift (see fig. 3). There ims & Jlarge anticyclonic gyre, the
sauthern-most part of which is the Weatwind Orifc lying between 7P9% and 50%S with & °
width  ef 200-22C nauticel miles. It cen reach a speed of 20-30 MM per day near
the Kerguelen Talands, is normally dependent on +he wind and ip seasonally
and  regionally wvarisble. In winter it turns north before Austrslia end joins the
current coming from the Pocific vis  Seuthern Pustralin. In asummer it joins  the
south-bound  current  west of Australia and flows to the Pacific via the southern
OCERn,

The West Australia Current reaches 1€-15 NM per day north  of Equetoriesl
Current at Z3°5 due o the effect nf the Southesat Trade winds. T the southern
pumher the flow becomes eastward and  shifts southesst. The current - is
reinforced in the winter by a flow From the Pacific vie the Arafurg Sea and resches
up tn B 1 knet velocity. Tt divides into thres branches before Madegascar; onz
hranch flows narthwasrd sround the Taland at 50-&D MM per dey and then turns easL,
the  second hranch runs north and the third turns sauth and becomes the Mozambigue
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