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PREfACE

By ~801ution '4/103 of 18 Decenbe~ 1979, the United Nations General Aesenbly
requested the Governing Council of lNEP to report to it at ita thirty....htt> ;,ession,
through ~ Economic and Social Council, on the problema relating to ~rine

pallutio........

As 9 response to· thIs request, the [~eoutlve Director of UNEP prepared this report
....."'h ,,,.,, oonsidered, as document UNEP!GC.9!5!Add.J, by the ninth ....seion of
the Governing Counoil (Nairobi, 13 _ 26 Hey 1981).

The Governing Council authori~ed the E~eoutive Direotor of UNEP to subnit the
report, on ite behelf, to the General Aeeenbly, through the Eoonomio and Sooial
Co~li (UNEP!GC.9/15, Decision 9/1DA, paragraph 6).

The Secretery-Generel of the United Nations tran9~ltted the report to the
thirty-sixth eesaion of the General Aee~bly as document A!}6!452.

The d~flnition of merine pollution long employed by the Unite~ Nations, as set
forth in tha General Principles for Asseeenent and Control of Marine Pollution
used at th" United ~tio"" Confer...-.:e on the HuOlon -Envirollllent, is "tha
introduction by men, diractly or indirectly, of aubstancaa or energy into the
marine environment (including estuaries) reeulting in euch deleterious effects
as harM to living resources, hazards to human health, hindrance to marina
activitiee includino fiBhlna._l~alrmentof auality for USa cf aea wster. and
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1 mTROOOCTIlN

1. Pl;1Ibl_ flf /lUin" pollution have net alt"rBd gr....tly in the 1....t decade, but
..an' .. perception of th.... tt.... cl>«lOJed rkedly. I"",roveeantll 111 ncine environmenhl
quality Mve been achieved 1f'I Mny "" tal at".... through pollution control, end
eevere degrad..~cn in ~ are.... "Be been avoided through the application of
stringent re"td"Ucna on .....t.. di""harg..... Regional age_nte aiming at the
protection of enclosed and i......"loead seas, auc:h as the Helsinki, B.arcelona and
Kuwait Conventions, have tered Into fot'Ce previding the legal basis for
co""peration flII<IAg States on this subject,

2. Netinnal prIorities have shifted eince the 19608 and the early 1970s. The
acute energy Shortages in ,...ny parta Gf the world have nee_ltated """"uc"" to
provide new sour(:e$ of ......rgy, and th...... have .......U ..... itltroducad ....... pollution
problaos, and at other times r~uired relaxation of exi"ting strict regUlatory
contrals.

}. Protection of coastal waters, in particular those In closed and s~i_enclosed

seas, agsinst en~iron~entsl d~Sge deserves high priority. The impact on the ~arine

envlrOnQent of conventional anergy sources, fer ~ample through the exploitation of
different ~tions of the continental shelf for fossil fusls, the tranaport of
liquid and gsaeous hydrocarbons by tanker end pipeline, end the use of coal for
tnenlAl power, must be fully understood. The env'ronMental effects of nuclear po~r

reactors located on rivers discharging into coastsl waters, eonatructed on ths coast
or. ~ounted on offshors structures must be carefully svaluated before construction
proceeds, and these i_cta should be minillized by C<lreful selection of sit.... and
developnent of deaign to incorporate en.'ronDental reqUirements.

4. The llain thrust in the 1980s must continue to be towarda protection of coastal
waters, eetuaries and other inland watsrs, along with restoration of already
degraded coastal ~rine environments. Host of the liVing resourcea of the ses are
found in these vulnerable coastal ~nes. Coastal resources could be severely
reduoed by pollution long before adverse trends csn be detected in the npen oceans.
Human populations are generally growing throughout the world, and pressures on the
cosstal ron"" ara 'ncraasing as a lsrger proportion of the population moves to the
coaat. Coastal developments for industry end for human habitation cen pe,manently
destray vital estuarine and inahore coastal habitats for marine organisma. The
impact can be ~peoially.severa in sensitive coastal ecosystegs, such aa sea_qrass
beds, mangrove awanps and coral reefa. Often the effects are of a cnronic nature,
and thair impact can only be asaessed sfter long_te·rm studies.

5. The choice of alterllStivs eoergy ooyrces may lead in tile nut decadll or twe to
utilizatian of the aea as a source of energy. Tidal power 1s already being
harneased in Significant quantities in et least two coastal areas of the ~orld.

Preliminary feasibility stud'ss have demonstrated that energy can also be generated
by wave actien, coastal Winds, sallnity Qradients and vertical tenperature
orad1ents. The utiliratio~ of ~arina biomass (lerae alasel for ~thane oroductiDn
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6. Finally, tns .ff.~t. of aarine pollution On hunan heelth and the quality of
life nust be fully considered. The .11~ln.tion of po.sible transcittal of p&thogens
through sea_weter and seafood ~t rec.iv8 high priority. The aesthetic quality of
caastal Matera should not be ignored. Sewage treatment and improvRd ~.thod8 of
~e disposal into the $B' ahould be introduoed ahanavar nseese.ry to nske the use
of coastal regions eef.r for re&identa and visitor. and more attractive for tourl8C.

II SOURCES Of MARINE POLLUTION AND POSSIBLE TRENDS or CKANGE5 iN THEIR OCCURRENCE

7. The chief 8OUrceo of aarine pollution-·.re land_based and ~ay reaoh the aea
through rivers, direct coastal out_falla, coastal urban and agriculturel runoff, and
precipitation of athospheric emi.sione. Pollutsnta nay also be introduced by
Shipping and by structures Huoh as all drilling rigs .mountad on the continental
shelf.

8. Because of tIllo paucity of rdillble waeline deta on the levds uf maj"r marine
pollutants in the wurld oceans, the trend in their Occurrence is berely understood.
HoMever, intensive regional baseline studies carried out during the laat decade in
SMe arees (e.g. the North Atlantic, the Baltic, the Mediterranean) are ahsddir>g
nore light on the situation in the sreas atudied.

9. The msjor oategories of pollutants whioh nsy have a long_term impaot
global oceans are, petroleum hydrooarbons, halogenated hydrooarbons,
rsdionuolidea and persistent solids.

Petrole~ hydrocarbone

10. Petroleum hydrocarbons reach the ses through vari"ua routea, with only s small
psrt of the totsl ooning fro~ ships, evan though ostsst~phic oil spills from large
tsnkers sre most dramstic •. The total amount of oil intra-duced into the aea annually
hes been estimated at 6.113 nilli"n t"nnea, of which 2.13' million tannes come from
varioua aources involved in transportation of oil by sea; only 0.2 aillion tonnes
of that is attributable to tanker accidents. Rivers introduce about 1.6 million
tonnes annUally, while natural seeps are estimated to contribute 0.6 milli,," tonnes
cf petroleum hydrocarbona annually, the Sarna anount reaching tha saa fron the
atmosphsre. rhs balanca of tha annusl input is contributed by various sources,
including coastal refineries and coastal municipsl wastes.

11. There has been en increasa during the lest decade in the aaount of petroleum
hydrocarbons tranaported on the wor!d oceans. The nunber end volume of apills have
elso grawn. Nevertheless, the anount of 011 introduced into the oceans in 1980 has
probably not increased greatly since the early 19705.

Halogenated hydrocarbons

12. Halogenated hydrocarbona in the
applioation of chlorinated hydrocarbon
T~~~ ~v~h~tj~ ~hAm;~Rl~ m~v rRR~h th~

Beg originate largely from terrestrial
peaticides in agriculture end forestry.
"R~ th-rn,,,,h '..,ri,""lh,,.~l r"nnff An-rl r;VA.... _
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continued, end is nOW being conducted under the auepices of the European Nuclear
Enerqy AQency. Ocean dunping of low_level and interneciete_level radioactive waetea
froll Europeen sources will probably continue ~der the Co"ve"tion for the Prevention
of Marine Pollution by Ounping fr~ Ships and ~ircraft, 15 February 1972 (the Oslo
Convention), and the Convention on the Prevention of ~srine Pollution by Ounping of
~aatea end Other Hatter, 29 Decenber 1972 (the London O~ing Convention).

19. As plane for new nuoleer power reactora are implenented in aany countries to
suppleaent existing energ~ sources, it ia expected that the entr~ of radioactive
aaterials into the aea wili increase. Reprocessing cf nuolear fuel from p~er

reactors .a~ also add sone radioactive materiels to the ssa.

Persistsnt sclide

20. Persistent solidS, such ss plastica, ney have undesirable ecological effecte in
the sea sod hindsr meritine operetione. In general, much of the persistent pIes tics
snd other litter entering the eea from land-based sources ~es from gSrbage
diaposal and ordinar~ human refuse. Solid waates, of wnich persistent plastics fo~

only a pert, are at present
6bein

g introduced into the oceans_ in ever incre~ing

anounts. ~prox~ately 6.4 x 10 tonnes of shipboard litter are dlscardsd annuall~

into the world's oceans. At present, only 0.7 per cent of this litter is plastic.
However, plastics production is doubling every 12 years, so that the smount of
plsetio litter oan be sxpected to inoresse sUbstantiall~ unless oontrole are
epplied.

Other pollutants

21. NearehDre marine pollution prDblems oan also arise from a hoat of other agente
that ere not included in the above oategories. While ha.ing perhaps little impaot
globally, the~ can have serious consequences in looal arees. Theae are the
~terials that normall~ undergo degradation in the natural marine environnent, but
are often introduoed in suoh quantities as to exceed the asai~ilative ospaoit~ of
the loe~l reoeiving waters. lf there is a continuous disoharge of suoh agents,
ohronic pollution oan ariae. These materiala csn be olassified as,

(a) Oiasolvsd organio substanoes;

(b) Partioulate organio mattar;

(c) Partioulate inorganio ~etter;

(d) Soluble inorganio substances, including nutrient oonatltuents;

(ej ~ior<>-organisne;

Nor.all~, these groupa of subetances are not coneidered to have
WIde-ranging iqleot on the ..rine environnent. They also may not
effect on the nearshore envi~t, if they ars effeotivel~ diluted
vollJllle of receiving wster and disperaad. U"fortunately, this is
caee.

a long_tsm,
hsva a serioue
with a lsrge
not alwaY" the
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ClJO.lld arise fcOll such ..tni"'] operat.ioml tl>rouqh disturbance of the bottOil and
crest-ton of turbidity by excavating nodules Or dredging for metalliferous Buds.
Pollution could also result f~ the concentrating process. Whether the Metals are
extracted and concentrated at sea or on land, there wauld ba tailings (pulverized
t<lck) rO"< dlsp""al, ""iell, if discharged into tl\e sell. nay create a turbidity
preble.. Moreover, metals ••y leach frOil the fine particles resulting Fran physical
crushing ond grinding of nodules followed by chellical trea~t.

III EFfECTS or LIVING RESOURCES, ECOSYSTEMS, HUMAN HEALTH AND AMENITIES

Living resources

23. Clear_cut effects of pollution on the li.ing [esources of the sea have not· been
unequlvocably documented. There are no known cases of pelagic species of fish, for
exampla, wnere populations heve been shown to suffer a decline due stzictly to
pcllution. The effects ~f fishing intensity, natural environmental factors, and
success or failure of a particular year_class becauae of a combinetion of favouzable
or unfavourable conditions, have al~ey" dominated the vaziables that deter~ine the
size of a given pelagic fish population. It would be difficult to identify any
impact of pollution superimposed an such fer_r~nging effects of other fectors. ihe
only instance of possible offect of a pollutant on the papulation of a marine
organism wes reported in the reproductive failure of Baltic Sea seals, ~hich .ho~ed

high levals of DOTa oed PCBs ~n their tissues.

24. rhb,..~mpact of pollution On fisheries resources is felt moet in the nearShore
zane. This is wne<e the various shellfiah 'stocks, molluscan and crustae'Ban, .are, ..,
located. AnadromouS"fish spsoies uae the e.tuaries and othar'PeFt~..of the roastal
zone ss nursery grounds before they proceed aut to aea, Adults.eof··bOth aq.ad~~

and catadromoua speciea must ~im through estuar,ea in order to reach thair Spa~nihg
grounds, and ~any coastsl species feed in estuaries. Hence, pollutanta in the
coagtal waters, or develoPll'ents that disrupt 0< duboy' iMhora habItots, can be
dioestrous for various coastal fish and invertebrete species. Long before impacts
of pollution are recognized in offshore waters, the in.hore fisheries resourCes can
be severeiy reduced. This has happened to many stocks of oYsters on both the
Atlantic and the Pacific coasts Of North ~erica, ~hils in Europe and on the aaat
coaat of North Alnerica, salmon and ssa_run trout have vaniahed from strea..s ~here

they were once abundant.

Eoosystems

25. The impact of POllution on marine ecosyste~ tends to be slow and ineidious,
and it is .difficult to identify the mOst sensitive component of the ecosystem. The
impact of pollution on Arctic and Antarctic eco5yate~s can be OIUch more serious than
in tropical and sUbtropical regions.

26. Disruption of food chains can occur in coasta·l waters as a reault of pollution
or coastal ares developm~t. food chains. in estuaries, in p4rticular, are highly
specialized and vulnerable to diaturbance by man. They are e~trSOlely important from
a practical point of vie~ when they lead to 'economically valuable speciee such ss
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Kun80 health and aaenity values

28. ~on health cBn be affected in a variety of weye by pollution 1n the ~rine

environnent. lhe mast dramatic incidents are those where deetha or Bevere illoeaaee
of ~ana are caused by consunption of contaminated seafood. Me~ury. one of the
,"ou hazardous. .."tab because of its neurological effect on I1<nan <:ons""'sn when
ingeatod in·"",tal!argenic r"no, has b""n widely studi..o in the lut decade. Levels
of mercury found in certain long_lived fish species in ~e regions (e.g, the
Mediterranean) are up to four times higher (} ng/kg) than. the levels in the ae"",
species from open oceana. Nevertheless, it seems that these levele are a natural
phenomenon not caused by ..an~ade pollution.

29. Sewage effluantlo, or ...nlaipai wBstewaters ae they BrB 9OIl'leU.... s kno",,_
contribute to perhaps the most universal form of oarine pollution. Their impact is
usually in inshor~ waters, which are uaao for growing an%r havesting of ahellfish
as well as for re~raatian such aa bathing and boating. The effect of aawage on such
filter-feeoars as oysters, olams and ~aals 1S well Known. These shellfish
concentrate bacteris ano viruaes rro~ sewage in the procees of reeoing. Tho
CDn~tlon of rsw or partially cooKeo shellfish which have been e~posed to
untreated sewage can thus 1""0 to the transmittal of viral oiaeases such u
hepatitis.

3U. Sewage pollution in coastal waters affects water_relsteo recraation snd
amenities. While CaSes of serious diseases, a.g. typhoid and'cholera, due to Sea
bathing in aewage~polluted waters have never been conclusively proved, there is
eviden~e of trsns~ittal of certain mild efflictions, such ss r8$piratory infections
and gaotro-entBritis, through this ~ode. The more undesirsble aspeot of
sewage-pollution is its sffsct on amenity value of the watsr and besch. There ~ay

be vieible turbidity, ecum and other floatsbles on the weter surface snd beach, end
an offensive adour, associsted with the sewage discharge.

31. Uil spills are another form of pollution
01factory attributes, adversely affacting
areas, and sonetinas causing severe set_backs

which ~as its undesirable
seas~ore residential and
in tourism.

visual end
re~reaUonal

I IV ACTIO~S TO ALUEVlATE MARl~E POLLUTION PROBLEMS

'2. The approach to solving marine pollution probl~s requires a aaries of steps,
which ~ay be summarized as follows,

(a) Identifioation of pollution probleBS through assas~ent of their sourcas,
amounts, levels, trends and effects.

(b) DevelD~nt of environmental quality criteria, based on levels of
pollutants in sea__atar, marino biota and sediments that are not e~pacted

to daoage ~arine organisms or ecosysteos, or to be harmful to human
health.

(c) Formulation and promulgation of national, regional and global legialation
and regulatioQg to control ~arine pallution, as sn essential instrument of
~nU;~~~gn'n' mnnOnD-.n> ~"~'D_
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V lIfE: ROLE (Jf UNEl' IN ALLEYIATING MARIN( POLLUTIlW

33. I,J;EP, as thot ~fOl:al' point for envirornlOlntal acUon and co-ordinution ~ithin the
United Netiona ayeten~ (Gene.al Assenbly resolution Z9~1 (XKVII» aasiats in, and in
runy CHee ",,_ordinahs. the devel_ant and illPis....ntation at the glotlal, regional
and national levela of ths ateps outlined in paragraph '2 above.

34. Specifically, UNEP canesntratea on problems of the dsrine and coastal
environment of ten oegionol aeaa, thrgugh program.es involving the co-oparation of
dore then 100 coastal States snd eighteen United ~tions bodies and specialized
agenciee, as well as intergove~entsl and non-governnental organizations. These
efforts have lad tg the formal adoption of regional action piana fot the protection
and developdent of ths Mediterrsnean (1915), the Red Sea and Gulf of Ad@n (1916),
the Ku~ait Action Plsn Region (191fl), the West Afiicsn Region (1981), the Wider
Caribbean (1~81l and for the Eaet Asian Seae (1981). (The action plan for the
South~E""t Pacific llay al".,. be adopted in the' aecond half of 1981). In """'" ~aaea,

~Ithin the framework of these· Government~appIOvede~tion planu, regional ~onventiona

for the protection and developnent of the matine envirunment and coastal eresa,
supple8ented by protgcols deeliog more specificall~ ~ith a ~atticu·lar sou,ee of
pollution or envirnn~ental pro~lem, have been adopt,d (Barcelona Convention, 1976;
Xuwa,t Convantion. 197fl; Abidjan Conventlon 1961)_ •

J5. In addition, UNEP actively supports, contributes to. or is associated ~ith, the
efforts of other United' '4aUOfl8 snd non-Unitad Netions organizations related to thr>
proteotion of the marine enVironment, for example through support to the eecretariat
of the Third United Nations Conference on the Law of the See, GESAMP, GIPME, lGOSS,
RIDS, the London ~inq Convention, the Gala Convention, and the Cooventione on the
~roteotion of the Marias Environment of the Baltic Saa Area (Helsinki, 22 March
1974) and on the Prevention of Msrine Pollution fran Land-6a$Sd Sources (Paris, 4
June 1974).

H RECOIf'lENOAUONS

36. It is recomnended that,

(e) the continued esse~ont of the sourcee, amounta and effects of marine
pollutants should be actively pursued by UNEP as a canpcnent of
Earthwatch, through support for national, regional and global efForts;

(b) the oork on the devslopment and implementation gf regional eotion plana
far the pr~tion of enclosed and s....i .....noloaed ...,aa, es well as of
cuaatal waters of regione with. defined COMnOn problems, ahould be
intensiFied as the gast rationsl approach to controlling merine pallutiao
st its sourC" through the Full IlObilizetion of netional rea""rcsa;

_______L'_
Y for a IlIOn up-to-date Achiev.......ta '"' planned



(.c) the trerlda in lIari"" pollution should De kept under eoRStant re~iew UIling
existing mechanisms (e_g. G£S~MP, SCOR, regional artion plene) and
perlodlr· reports prepgre~on the state of the narlne environaent at both
regional and global level~ ;

(d) full aupport should be gIven to the sctivities defined by the Lsw of the
See Conference ao related to the protection of the marine environment.
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