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PREFACE

Although the idsa of susmarizing the stats of marine pallution in the warld
oceans i3 probably much older than one might imagine, the epacific idea of raviewing
the health of the oceans seeas ta have firet ariaen in ths report of the

ACMAR/SCOAR/WHO Joint Working Party on Globai Dcsan Ressarch (Fonza and Rose, 2%
April — 7 May 1969). :

This ides wan taken up by the ACMRR/SCOR/ACOMR/LESAMP Joint Working Parby an
the Global Investigation of Pollution in the Harine Envitommant (San Marce di
Castellabatm ami Rome, 11 - 19 Octcher 1971).

The Action Plan mdoptad et the United Nations Conferance on the Human
Emvironment (Steckhalm, 5 - 16 Juna 1972) recomsnded that GESAMP should asaoet]s
scimntific date asd provide advices on  soientific ampects af garine pollution
agpacially thosa of an interdisciplinary natuze.

The IOC Internatiomal Co-ordination Group for GIPME at its firat seasion
{Lendon, 2 = & April 1973} recomsorded that the Secretary af IOC retaln s consultant
Lo bring togethar thm available data into a report o the Health of thes Ocsana.,
Frofeasor E. D. Goldbarg® of the University of California at Sen Disgo wam asked to
do this work, mnd hia report waa puliahed by UMESCO in 1974.

The fifteenth session of the Intar-Secretariat Committee op  Scientirie
Programmea Relating to Oceanagraphy (ICSPRG), rwcommanded ™....... that GESANP
shoild be lavited to wdviss agencias, and UNEP wan asaked bz taks the initiative, in
consyltation with other agencias, far the praparatlon of o detailed requeat o
GESAMP for a gritical examination of pressnt and planmed methods by which to
genarate a continvos  euthoritative raview and assesament af the hemlth of ths
gcaana®. The initietive raquested of UNEP was taken at tha meeting of the GESAMP
Joint jecretariat (Genmve, 4 - 5 June 1977) when it waa decided that tha proegaration
of "pariodic reviewa afF the state of thas marine enviranmant 28 regards merine
pallution™ should become one of the main terma of refersnce for GESAMP=e,

The tenth sesaian aof GESAMP (Paris, 25 February - 1 March 197B) sstahlished the

Working Group an a Review of the Health of the Ocemns, with tha objective of
providirg:

"a periodically updatsd raview of: +the atate af pellution of the world's

cceans;  the globel mass belanca of marines pollukicn; the trenda af
thanges in ocean-related natural processes (s.gq. climate) and living
redourcas, amenitiea and other legitimets uses af tha marine environment
4a well as on the land directly influenced by the oceana".

* [Goldberg, E. D, (1975). The Health of the Ocsana, UMESCE, Paris.
e Pravdic, V. (19Bl}. GESAMP, The First Dozen Years. UNEF, Ganova.
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The Warking Group wes given the following terma of reference:

(i) to provide succinct periodic {3«4 ymarsz} critical reviesws and acisntific
svaluation of the influenwe of pollutanks.on the marine anvironmant;

{14) to advise on tha sxtspt to which potentially harmful aubsterces, processsa or
pctivitiss may affect the health gf the oceans = the varicue usea of the
marire srwironment; '

£iii) to wdviss on aregs requiring further exmmination either becawse of thedr
relatively higher degree of contaminetion ar lack of detelled sccurate
inforeaticn. :

All CESAMP mo-sponsors {IMCO, FAD, UNESCO, wMD, WHO, IAEA, United Hatinne snd
UNEP) expressed their wish ta co-pperate and provide lnpute to the work of tha
Group. UMESCO wea ssked to be the Lesd Agency, providing administratives and
tachnical support for the Group, with major flnanclal support provided hy UNEP.  The
compoaition af the Working Group wes carafully aslected by the co-sponsors of GESAMP
ang the Chairman of the Group, teking into sccount the neceesity of covering most
scientific disciplines as well am having experta fram a9 wany cegions of the world
" ag paasibla. '

At the firat meeting of tha Working Group, held in Copsnhagen {3 - 11 July
1879}, the preliminery outline of the final report was discussed and agreed upon.
The follewing subjects wers selsctad far inteceeasional work by smparate Taak
Groupa: {&) Interfmce Flux Hedelling: (b} Toxic Substancea; {e) Blogecchemical
Cycloa, and {(d) A Reviaw of Geographical Aress.

The approach propoeed by the Broup wes approved by CESAMP at  ite slawventh
session (Dubrovnik, 25 - 29 Febhruary 1579).

The final draft report prepared by the Workding Group was reviewed and reviasd
by tha twalfth assaion of GESAMP (Gensva, 22 - I8 October 19261}, and the ravised
yarsion was endorsed by the GESAMF experts and all the aight co-sponeors of CGESAMP
for publication aa CESAMP's responae to the recomasndatiom af the 1972 Stockholn
Conferance om the Human Environment.
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EXECUTIVE SUMMARY

This presents the Findinga and conclusions of the Group, and in genaral is set
aut ececrding to the tsrme of refecence given in the prefaca.

1. Submtarces, activitiaes, procesase and el fecta

Man's activities contribute subatantially to the fluxma aft cartatin elements. in
the merine envirorwent. Far subotances such as carbon dioxide, cadnium, arsenic,
leed ard marcury, fluxea of anthropagenic meterial approsch ar  sxcsed the rneturml
Fluxes. Incressed concentrations of lead, some radionuclides and carban dicxide can
ba detacted in the open ocean. '

Hany contaminents, particularly carbon dioxide wnd aome metals, eciroculate
widely in the atoosphers, and antsr the oceana on a global scala primarily thraugh
the eir-sea interfses. Carbon dioxide is a significant environmental cantaminant.
Ita principal direct impact is expacted to be in the atmasghers and an the clisats,
ard since this is being intenaively inveatigeted by ssueral intaynatisnal expart
bodias, carbon dloxide has not received detailed attsntion in thia Fipse raporct.

Trends in concentrations of goms - pallutants can ba detectad in tha apsn  pesan
88 illuatratsd by the precenca - of hunmon-dercivad tritium at the Bahamas, of
caeaium-157 at the Arctic bourdariss, and of incressed leveis of laad in open-ccesn
surfanses layers. Incrensed contamination in tha form of tar-balis ang eil-alicks,
and, in some arezs, alsvaeted heavy metal lavele ape being sean along ahipping
routas, transportation hy sea heing a major use of the ocean, There is alsp the
sugoestion of decreaased trenda, for sxampla in DOT anct PCR concentrations, at highsr
latitudes af the northern hemiaphera. On the other hang, thers is tha wypsetatinn,

suppartad by some  evidence, of incressad concentrations of these compounda in the

gouthern hemisphare and Lower latitudes of the narthern hemisphera.

The wcean surface microlayst contrels tha input of many grams and iz a zome of
high concentration of agme subatzncas, including heavy matals, organochlaorinea, emd
petroieum. Mo sarious damage is known ko have been done ta Ehis important interfacse
by contaminants, although fhe potential existas For altering fluxea by the
infroduction of substances caysing surface Films, In this contaxt, data from the
Marinz Pollution (Petroleum} Menitoring Pilot Projact (MAPMOPP} of tha Integrated
Global QOcesn Station. Syatam  {IGOSS)  indicata that of the orea sonitored, which
included the mejor shipping lanes, between .0S ard 0.1 per cent af the se#a surface
was covered by oil films at any given time.

mwamﬂmuswmmunrmthawfmu.ﬂmmmwiMumtwﬂhtm
marina  gediments snd biata ot the sediment-water interfaca. . As yet, serioua damage
is krown to have occcurrad anly in very localized regions.

Some contaminanta, such se radionuclides, halegenated hydroearhons, and Erace
metals, can be detected at considerable distances from their BOLTCes, parTtly becauza
of their worid-wide transport by wind and gcean aystems, and partly becguse
sensitive methoda are aveilebla for their detectian. The controlied gisposal af
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low-level radicactive wastes in coastal and deep oceen wetera is governad by the
guidelines and prokection limits For the general public recommended by the
Internationzl Commizsion on Radialogical Protectlon (ICRP). Tha dumping of packaged
low-level waskes is governed by bthe London Dumping Converntion and khe guidslines and
recommendstions of the- Internetlonal Atomie Energy Agenmy (IAEA). Complimnce  with
the spirit and iptent of these ragulations shauld ensure thet tha redistion exposurs
toc humsn populations does not exceed internationally recognized stendards.

There i= na conficmed record of human iliness having bsen cawed by consumptinn

of merine organisma dus to thelr content of PCBs. Howevar, . the concentrations of

. PEB residues in some marina orcganlsns exceed the lewsl sat by same national
authprities in grder ko saFsguard human heslth. ©On the meological aide, it is
suapected thet eeels in some regione have suffersd  raproduction damage.. The
pathwaya and fate of 0BT end other organochiorines are beeoming Cecoonably  well
urileratood in the marine anviromwent as are the towic effacta of thair mestabolites.
0OOT residues in seafood are not  likely to plece man BE risk hut fear of
contdmination from thia amd obher apurces could damage the marketability of seafood.

Pollution ia gensrally most severe in semi-snclaasd margical eess and coastel
waters bDordering highly populated and induskrialized zones. Such  eresas have
submtantisl concentrations of contaminanta from land-based acurcas. The
ervirommental effects vary from onm part of the cosetal zone to another depending on
the typx and volume of the wastes, and tha nature of coastal activities., Many
pallutants introduced to the cosetal zone cemain there, atb least temporarily.

Mejor chronic irwhore marite pellution problems can often be attributed to the -
digcharges of largs wolumes of wastes that have a local impect. These include
matarials which are partially biodegradable, such ae reaw aswage, sewage aludge, Food
ang bayarage processing wastes, pulp and paper will effliuents, woollen wmnd cotton
mill westea, and suger cefinery effluents. Solid westes such as mine teilinga and
dredge spoils are also in thia category.

For sewege, problem aress are local rather than glabal, and coastel cather than
or#anic. Sewage does present a3 direct risk of infections to humens on some besches,
aspacially during recrsational seascne. Dischargea on or nesr shellfish beds
presentz a3 greater risk to human health thraugh the consumption of contamitated
amafood. . \

Mutrient increase is often associatad with sawaqe, and the impact of this has

been perceptible in wmany coastal regions. The oFfects of nitrogenous wastes are
usually moat obvious, but phosphate may advarsely alker the sgecies compesition of
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