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PREFACE

The ZRegional Seas Frogramne was initiated by UNEP im 1974, Since
then the Governing Council of TUNEP has repeatedly endorsed a regional
approach to the control of marine pellution and the wenagement of marine
and coastal resources and has requested the develepment of regional
action plans. The Regional Seas Programme at present Includeg ten
regions and has over 120 coastal States participating in ir. (1), (23

One of the basie components nf the action plans sponsored by UNEP
in the framework of che Regional Seas Programme 1s the assassment of the
state of the marice environment and of its resources, and of the sources
and trends of the pollution, and the impact of pollution on humsn health,
marine ecosystems and amenities. In order to mssist thase participatiug
in this actlvity and to ensure that the data obtained through this
aSSCEEMent can be compared on a world-wida haziz and thus contribute to
the Globhal Envireoment Monitoring System (GEMS) of UNEP, =z set of
Reference Methods and Guidelines for marine pollution studies are being
developad as part of a programme of comprehensive rechmieal support which
includes the provision of expertc advice, refercncoe mechods and materials,
Craining and data qualicy assurance (3).  The Methsds recommended to be
adopted by Governments partlcipacing in the Regional Seas Programme.

The methods and guidelines are prepared in en-operatiom with the
relevant specialized bodles ol the United Nativnos svstem az well as other
organizations and are cested by a number of experts competent in the
field relevant te the mechods describod.

In the description of the methods and guidelinas the style used by
the International Organization for Standardization (150} is followed as
elosely as possible.

The methods and pguidelines, as puhlished in WNEP'c saries of
Reference Methods for Marine Pollution Studies, are not conzidered as
final. They are planned to be periodically revised taking into account
the development of our wunderstanding of the problems, of analytical
instrumentation and the actual naad of the users. In order to facilitate
theze revisions the users are invited to rconvey their comments and
sugppestions to:

Harlnme Envirommental Studies lLabaratory
Internatienal Atomic Enargy Agpency

International Labaratory of Marine Radicastivity
2, Awvenue Prince Hereditaire Albert

MCSE000 MONACO

vhich is responsible for the teclmical co-ordination of the development,
testing and Intercalibration of Refercnce Mathods.
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(1} 1INEP; Achievements and planned development of the UNEP s
Eegional Seas Programme and comparable programmes
‘sponsored by other bodies. UNEF Eegional Sesas
Eeporls and SLudies Ho. 1 UNER, 198%.

(23 P. HULM: . Strategy for Lthe S&eas. The ERegional Seas
Programme . Past and Future UNEPF, 1983,

£33 UHEFR /TAELTOC: Eeference Methods and Materials: 4 programme of

compprehensive support for regional and global
marine pollucicon assessments. TNEF 1988

Etxtidki

Thigz issur of the Reference Mathod for Marinme Pollutionm Studles Na
43 was prepared in co-operation with the Food and Agriculture Organlization o
the United Nations {FAQ) and the Intermational Atemic Unergy Agemcy (TAKA)
It includes comments recelved from a number of scientists who reviewad th
method and particularly the conclusions of the FAQ/UNEP Consultatiom meetim
on the toxicity of sclected substances to marine organisms held I
Villefranche-sur-mer, Franece, 13-14 Oegober, 1985 The assistance af al
those who contributed te the preparation of this reference method 1
gratefully acknowledged.
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i. XNCOPE AND FIEILD OF APPLICATION

This refercnce melhod deseribes a simpls procedure for comparing  theo
toxiclty of oll, oil dispersansts, and mixtures thereof, to marine animals. It
allows the toxicity ef differen: dispersants toe he rapidly compared ta that
of oil. er of a mixture of oaiil and oil dispersant., It is designed for
Toutiune menitoring and screenlng purpases and [s  wvote appropriate as g
researci melhod.

NOTE ; The physical and chemieal properties of oil and ail digpersants
credte @many difficultles dn the measuraments of their texicity to marine
urganisms ., Sirictly speaking, their texicity ean only ba accurately
estimated uslug complex procedures and apparatus, {& relacively simple
spparatus  for preparing ofl/water or ail/waterfeil dizperzant amulsivns is
described In Appendix B}. Simpler wmethods easn rrovide uszeful infermation,
provided  Lheir Limitacions  are clearly  understood and  taksn into
consideration in the assessment and application of thelr results, Some  of
the specisl considerations relating to the measurement of the toxiciby of oil
and ¢ll dispersanls are descrlbed in appendiz A, The Appendix  alse  oxplains
the ratiorale and Jlimitatlons of the method deseribed here. (Appeadin &
should be carefully read before rhis method is Attempted. )
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3. PHRINCIPLES

Aquecus  extracts of o0il, wul o0il dispersants or of mixtures of ail
and wll dispersantc are mzde., Samples of 10 test animals are expozad to  cacl
of a series of dilulionz of thiz swtract. The concentrations of the cxtracts

which kill half of Che rest smimals within 24 hours are estimated. A zimple
test of significance Iz uzed tu indicate the relative coxicity of the
substances tesCed. Il a standard oil or standsrd ofl dispovsandt 15

avallable, the toxtciiny of an oll dispersant can be compared to that of the
standards.



HMOTE: Irn some countries, oxperlments on living animals are subject to
certain legal zresztricticns. Investigators should ensure that they hold any
necessary licemsss or permissions before commencing any experiments.

4. DPEAGERTS

4.1 Sea Water

This water may be wmatural sea water, artificial sea water made from

commercial sea salt, ov  synthetic sea water made up by disselving the
appropriate chemicals in demincralised water. T& is atrengly recommended that
natural sea water he uscd whenever possible. Commarcial sea salts (e.g.
"instant Ocean" are acceptable as second choiee. Synthetic sea water {=ae

section 4.1.3%% should only be used LI rthere iz ne alternative. Investigators
should be aware that such synthetic sea waler may he contaminated with trace
heavy metals, even when high-grade chemiczls are used.

8.1.1 Maimral soa water: Depending wpan its origin, natural sea
water may require settling andfor filtration before use. it should be drawn
From an uncontaminated arca and should not have hezn in contact with metallic
pipes or pumps.

4.1.% artifieial sca water made from ecosmercial =ca =alts  (as
supplied [or afguarial: Should be made up axmantly according to  Lhe
manufacturer’s recommcndaszions  (some adjuslw=nl to  salinity may be made,
according te local  eonditlions). Sufficizant ses water should be made up to
last for ihe entire duration of the experlment or experiments. Before usme,
the sea water should be aerated vigorously for at least 48 hours to ensure
equilibration with air, and the pH should stabilise ar 8.1 - 8.2, after
equilibratien, any preclplliate which has formed should be removad by settling
or [iltration, Avoid contacl with metallic implements.

HOTE ; Many species do net thrive in freshly-prepasred artificial sea
water. Tdeally, the water zhould he "conditioned" in a recirculating
labaratery aguarivm for a5 long as pessible before 1t Is used for
enperinental purposes.

4.1.3 Synthetic ssa water may be made up from the feollowing

Tormula:
Chemical Quantity {g)
Walll, 23,9246
Nag30, 4,008

XC1 3.677



NaHGO g 0. 196
ERy 0.0%%
H3BOy 0.026
NaF 9.003
MgCly  6HaO 1. 83
CaCls.2Hs0 |
SrClo. 2HaO 0.02
Distilled water to 1liG0g

Dissolve the substances in the order shown in distilled water, and
make up to 1000g. MHote that this formula glves sen water of 35 salinity, If
other salinities are reguired, adjust the amovmt of distilled wator pPLoc  rata,
e.g. for sea water of 37 salinity, dissclve the above chemicals with
disti)led water to %46 g,

Analyrical grade resgents should he wuszed, Sufficient ses water
should be made up to last for rthe entire duration of the experiment or
eXperiments. Equilibrution should be carried out as in section 4.1.3. Any
precipitate formed should be removed by gertling or filtration, Avoid

contact with metal implements,
NOTE: Sea water made by this method 1s Tary eXpensive,

4.2 Qil

If the oil Is required for a telatively small number of tests,
proceed as in 4.7.1, If the oil is to he used as a standard or reference
material in a longel programmne of tescing, proneed as described In 4.2.7.
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