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1 OPENING OF TUE MEETING

The Chamnan, W. Cofmo, opened the meeting of the
Marine Chemistry Working Group (MCWG) at 09.45 hrs
on 3 April 1995. Mr J. Jakobsson, Director ofthe Marine
Research histitute arid former President of lCES,
welcorried the participants..

Working Group members introduced themselves and
briefly described their main area of research interestS arid
responsibilities in the field ofmarine chemistry.

The list ofparticipants is given in Annex I ofthis report.

'.' .,.- \

M. Lebeuf, E. Nixon, T. Nunes, P. Roose, W. de Waal,
E. Yngvad6ttir.

3 REPORT OF TUE 82ND ICES
STATUTORY MEETING

Tbe Chairinan iIiformed the participants thai all of the
tasks requested for consideration by the MCWG at the
1994 Statutory Meeting were incorporated in the draft
agenda. .

4 REPORTS ON RELATED ACTIVITIES

2 ADOPTION OF TUE AGENDA 4.1
.-',

OSPARCOM

At the meeting, lCES provided additional agenda pointS
arising from requests from the Helsinki Commission to
lCES for 1995. These additional agenda poirits inchided:

I) to provide advice on analyticai methods and choice
of matrices for the measurement of the presence of
orgariotin compounds in the marine environment;

2) to provide iriformation conceming the transfer of
halogenated organie compounds through the food
chains;

3) to provide, to the extent possible, information on
the concentra.tions that eire not harmful to man er
nature of the contarninants specified in the
HELCOM list of. priority heavy metals and
persistent organie polluteinis on the basis of existing
scientific knowledge.

Points I and 3 were included in the agenda of the Trace
Metal Subgroup, points 2 and 3 iIi the a.genda of the
Organie . Subgroup. With these modifications, the
MCWG adopted the agenda distiibuted by the Chaimian.
The agenda is provided in AriDex 2.

Plenary presentations were scheduled for Wednesday,
5 April (J. Boen, J. Biscaya and J. Klungsayr).

Tbe work was done in three subgroups. The members
and guests were grouped as folIows:

Chenlical Oceanography (Chairman: S. Carlberg): A.
Amino~ D. Kirkwood, M. Krysell, K. Mäkelä, O. Vagn
Olsen, S. 6lafsd6ttii;

Trace Metals (Chairman: B. Pedersen): G. Audunsson, S.
Berman, J.F. Chiffoleau, W. Cofmo, G. Ducastel, J.
Olafsson, J.R. Larsen;

Organic Subgroup (Chairman: D. WeHs): A. Abarnou, T.
Alsberg, J. de Boer, J.P. Boon, J. Biscaya, S. ErnarSson,
M. Cleemann, M. Haarich, J. Khings"yr, R.J. Uiw,

lCES has been requested by OSPARCOM to "review the
Report on Background Concentrations of Natural
Compounds and to supplement it with additional
mformation, if available. Tbis review also needed to
consider commenis made on this report in OSPAR
working groups and in the NSTF". Tbis item was put on
the agenda of all three subgroups.

4.2 Intergovernmentai Oceanographic
Commission (IOC)

Owirig to amistake of the Chairman, 110 attempts had
heen made to have an IOC observer present at the
meetmg. lt was agreed that the Chamnan should take
contict with the IOe in order to discuss their
participation at next year's meeting.

4.3 ICES

, "
4.3.1 Participation of scientists from developing

countril;s in ICES working groups

Tbe Council decided at the i994 Arinual Science
Conference to allow .participants from deveIoping
cOUntries to attend lCES meetmgs (excluding those of
Advisory Committees) m order, tri unprove the
contiibutiol1 of ICES towards the training and education
of developing country scientists. Tbe accepted procedure
is that access may be. granted ori a person-by-person
basis for specified meetings, arid thai developirlg country
scientists may be "introduced" .under the auspices of
lCES Delegates (i.e., Member CoimtrY delegations), or
thfough accepted international organizations (e.g., FAO)
requesting the Council to grant, via the. General
SecretMY working in consultation with the President,
access to mdividual developing country scientists. hi line
with current practice, staff of international organizatiol1s
will not normally be able to participate in Study and
Working Group meetings.

The MCWG noted these new guidelines with interest.
The MCWG emphasized. however, that a single visit to a
meeting is not very efficient and recommends that
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structural, long-tenn relationships are buHt up to the
extent possible.

4.3.2 Overviews on marille contaminantS

OSPARCOM has. dfopped itS fonnal reqüest for
overviews on marine contaminants, but is sÜll very
interested in receiving anything that ICES produces.
HELCOM has retained its fonnll1 request for overviews.
ACME has decided not to publish entire overviews, but
would like them to be published elsewhere or, at a
minimum, provided as pa.per, to the Annual Science
Conference. The OSPARCOM Erivironmental
Assessmeni and Monitoring Committee. was not very
satisfied with this arrangement. The ICES Environment
Secretary, Jariet Pawlak, suggested äs a cOlnpromise that
the MCWG report coritains an extended summary of the
overview aJong the lines of those in the 1994 ACME
report, including additional key information and several

, of the most important references. Only material thai the
MCWG aS a whole agi'ees to should be contained iri this
extended sümmary.

4.3.3 ACME primary ami secondary shadow
members for MCWG

Stig Carlberg and Jon 6laffson are also in 1995 the
primary and secondary shadow members of ACME for
theMCWG. .

• ,I'

.4.3.4 Chairmanship of ICES Working Groups
underACME

The ACME has agreed on the following rules goveming
the chamnanship of working and sttidy groups reporting
toACME:

"the chairmanship of each ACME working or study
group should be reviewed every three meetings arid a
decision should be made on the basis of situation at that
tune; the maximum period of chäirmanship is tWo tenns,
i.e. six yem; the ACME will accept nominations for
new chairman frÖlIl the working group, but will not bei
bound by them."

The present Chairman was appointed in 1990, the f1l'St
meeting being chaired in 1991. This implies that next
year the maximum. of tWo tenns will be completed. In
1996 the nomiriation ofanew MCWG chairman will be
on the agenda.

4.4 EU~S, M&T QA pilot project
"QUASIMEME"

The three strands of the QUASIMEME programme, viz,
a) management; b) operation; arid c) commUnication
have continued to develop during 1994-1995. The
QUASIMEME Steering Group niet in CopeIthagen in
May 1994. to agree the future programme for the
remaining two years ofthe present phase ofthe project.

2

. .. - I •
Laboratory Testing and Learning Programme

t
. . . I

Two further rounds of the scheme have been completed
during January-May 1994 (Round 2) I arid - June­
November 1994 (Round 3).

ROUnd 2 included:

• Nutrients in sea water (nitrite, nitrate, ammonia,
phosphorus); . . .

• Metals in sediment and biota (all for sediments, Cd,
Cu, Hg, Pb, Zn, As, Ni and Cr); .

~ Chlorobiphenyls ,(CSs) and Organochloririe
Pesticides (OCPs) in fish oil and sedi~ents.

In addition sediment digests were prepared as part of the
stepwise leaming programme to improve the
measmement of metals in sediment.

ROUnd 3 repeated most of the exercises of Round 2 with
different sampies. Some sampies were blind duplicates e
from Round 2. Total-N and total-P were added to the
nutrieniS; As, Ni and Cr were requested as part of the .
whole suite of metals. Full tissue homogenates were used
for the biota sampies in place of the fish oil previously
used.· I

Tbe analysis for PAli was introduced into the scheme
with two sets of standard solutions. Full assessment
repoits from both RoundS 2 arid 3 are currently available
from the QUASlMEME Project Office.

In general there would appear to be a gradual
iniprovement in the analysis although many of the data - . ,
sets. are spoilt hy mis-reporting. Transciiption errors,
errorS in reporting the wrong units and faciors of 2, 5, 10
arid 1,000 were common amongst these data.

In the future rounds, the project wiiI consolidate these
schemes lind continue the. stepwise ,improvement a
programme for each .of these matrix-determinand .,
combinations, but especially for OCPs, PAH arid lipid
detenninations. Additional detenninands· in the future
will most likely include: non-ortho CBs, metal species
e.g., TBT, methyl Hg and matrices e.g., metals arid
HCHs in sea water.

QUASIMEME Database

In response to the requests from participarits, a database
and däta collector have been developed to erlable
laboratories to transfer the resultS. of eachexercise
electronically. After the usuat difficulties of developing
and using. a product at the same time, it is now fully
operational. It is faster and. considerably less prone to
errors in data transfer at least at the Project Office. The
initial period of two-to-three rrian-morlths of data
logging and checking has been transferred into two to
three days of work. .



•

Video

A second video has been produced as an initial step
towards ci series of training videos. This video covers the
principles and "ractise of "Sampie Handlirig of Biota"
aIld gives advice on the problems which can arise from
sampling to the laboratory analysis.

Copies are avaiIabie for distribution from the
QUASIMEME Projeci Office.

QUASIMEME Links

Links between QuÄsn.1EME arid the Baltic State
laboratories have beeR taken a stage further by providing
materials for the laboratofy testing schemes. These links
have been. coordmated by .Dr Uwe Harms. An
assessment can be made on the. data provided by these
laboratories and all QUASIMEME repörts arid
information have heen made available.

Further linkS hilVe also been established between
QUASI~1EME and the new emergmg QA progi-amine
for the NAFTA coimtrles (Mexico, USA and Canada).
QUASIMEME was represented at the project
development meetirig in QUl:retero, Mexico in November
1994.

4.5 Quatlty Assurance in tbe Baitic Ses

In March 1995 the ICESIHELCOM Steering Group on
Quillity Assufance of Chemical Measuremenis in the

Baltic Sea met m TaiIinn. Draft guidelines were prepared
for QA for trace metals and organie contaminants in
biological tissues and nutrientS in sea water. A list of

.persons responsible for QNQC in the different Baltic
laboratories participating in the Baltic Monitoring
Programme and the Coastal Monitoring Programme has
been compiled. These people will review the guidelines
arid fmil1ization will he done by correspondence. A large
meeting involving all reporting laboratories is erlVisaged
within about tWo years.

,
S. Carlberg reported that HELCOM has adopted a
quality. a.ssurance policy very similar to the one adopted
by OSPAR a few yeiMS ago.

4.6 . Other Activities

S. Berman discussed the deveiopments regardirig quality
assurance in North America. The nationallaboratories of
Mexico, the United States and Canada started about two
years ago to cooperate. intensively in the field of quality
aSsurance. The progrnmme expanded from physical
measurementS to chemical measurements. QA of
environmental monitoring has heen given a high priority,
although no runds have been set aside for this topic. In
November 1994,-a workshop was organized to discuss
the design of the QA programme. D. Wells was also
invited to this workshop aS the representative of the
QUASIMEME project.

The MCWG noted with great mterest the developments
in North Anlerlca. Thc MCWG emphasized thc need to
maintain aIld preferably expand the participation of
No[-th Amerlcans in the group. MCWG can play an
unportant role as a platforIn where developmentsin
North Anlerica and Europe (North Sea, Atlantic, Baltic
Seal come together.

~. , '.
5 REPORTS ON PROJECTS AND

ACTIVITIES IN MEMBER COUNTRIES

No reports were submitted under this heading.

,'. '"

6 . REQUESTS FROM ACME AND
REGULATORY AGENCIES

. (; ).

Requests from ACME were iricluded in the agenda.

) .,.~ , c ""

7 PLENARY PRESENTATIONS

Plenary preseiÜations were given byJ. Biscaya, J. Boon
and J. Klungs")T. These presentations were highly
valued by an participants.

3



8 SUBGROUP ACTiVITIES AND
DISCUSSIONS

8.1 Trace Metal Subgroup

8.1.1 . lrivestigate the possibilities oro~anizing
an ICES baseline sttidY on contamiriants
in the near future

Existing and earlier international and national
programmes were reviewed as backgfoimd information
for fulther discussion in the group.

Several international baseline studies in EUrope have
already been initiated and organized by the Oslo and
Paris Commissions, and the Helsinki Commission in
cooperation with ICES.

There has been a baseline study for trace metals in:

• biota in 1985 (hoth converition areaS);
• a supplemenciry stUdy for biota in 1990

(OSPARCOM area); __
• sea water (1986-1987, OSPARCOM area);
• sediment (1990-1991, OSPARCOM area);
• sediment (1993, Helsinki Convention area, in

progress).

Many difficulties have been encountered during the
assessments of the different baseline studies (e.g., poor
comparability of the resultS due to different or lacking
QA procedures; different fish speCies were used; lack of
a suitable common procedure for nonnalization of
sedinient data ofdifferent qualities from different areas).

In pririciple, the baseline studies should have been repea­
ted every fifth yeai for the different matrices accordiDg
to the earliest guidelines of OSPARCOM. These
guidelines have successively been changed resulting in
aperiodic baseline stUdies with time. For the Helsinki
Convention area, each baseline study haS been decided
upon separately.

Various national baselirie stUdies also exist, especially
for biota.They are more like time trend studies, as they
are repeated aMually. This is the case for the large
mussei watch programme in the U.S.A, where musseIs
from some ISO stations have been analysed annually for
the last 9 years _with only relatively few labciratories
contracted to do the analyses. In Iceland, musseIs from 8
stations are analysed annually. Also, France has a very
large musseI watch programme.

'Tbe new monitonng programme of the OSPARCOM
will presumably focus on time-trend studies for the trace
metals as the most _effident strategy for following arid
understanding changes in the marine environment. 'Tbe
time-trend monitormg programme is and will be to a
great extent based on the national prograrriines. These

4

time-trend programmes (or the anilUal baseÜne stUdies)
have been coordinated to a large exterit. thi"ough the use
of the same guidelines, participation. in ICES
intercomparisons and, now, the QUASIMEME
programme.

Even though the group realizes that there is still are a
lack of infomlation for some metals of interest includUlg
organometallics , (e.g., the distribution of _various
organotin compounds, Ag (especially around point­
sources», the members feit that it would not be possible
at present to organize an ICES baSeline study outside the
existing international. monitoring programmes
(OSPARCOM and HELCOM) especially considering the
present economic restrictions at several potential
participating Ulstitutes and laboratories. They also feIt
that the different national. programmes. are now
somewhat coordinated through the piu-ticipation of their
countries in the international programmes although the
chciice, of fishlshellfish speCies which are monitored in
the different countries is not hannonized.

The group also stressed the importance of hannonizing
as much as possible any new or revised national •
programme with international guidelines especially
conceming the areas to be monitored,. the choice of
species, inatrlces arid QA procedures. This would make'
the results from different countries more comparable in
the future. '

8.1.2 Review Sild report on the progress with
resped to a project on estuarine
behaviour of metals

A workshop on estuarine behaviour (or at least the
distribution) ofmice metals iri estuarles was to have been
held in Reykjavik the week ~ before this meeting.
UnfortunateIy, S. Westerlund who was in charge of the
organization of the workshop has verY recently changed
his job and country of residence and was not able to .
convene the workshop. ~ .

The scieniistsconcemed" with . this project are still
interested iriCIudirig, we believe, those who were not able
to be present at this meeting. It was deCided to prepare
once more. for such aworkshop intersessionally, to be
coordinated by J.F. Chiffoleau. This study will, be

. pllinned with a few colleagues USUlg their oWn national
data sets and also, if possible, the.ICES estuarine data .
sets. The strategy will be to try testing the data sets with
common prograrßs, e.g., a commerCially available
prograßi like the ECoS program from the Plymouth
Maririe Laboratory.

It is anticipated that the group wi1I .consist ,of J.F. :
Chiffoleau, a Dutch representative, P. YeatS'and P.Balls.
'Tbe workshop will be held in conjunctioit with the 1996 '
MCWG meeting. '

'«•
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8.1.3 Need ror developing methods ror tbc
determinaÜon or speciated metals in sea
water

There was no report preseiiied tö the glaup. it wouid
appear, however, that there are growmg, pressures upon
regulatory agencies toregulate ernuents according to the
"toxie species" (e.g.• the free metal ion. Cu...... Ag) rather
than total metal concentrations. Also. it is very obvious
that speciation measurements are required for metal
transport arid biologicäl effect studies.

In the marine environriient metal ion coneentrations are
usually only a" small proportion ,of total, metal
concentrations. The group noted that there are still many
problems m many laboratories regarding the analysis of
sea water for total metal concentrations and that it would
be premature to focus now on metal speCiation other than
for well-defmed and envirorÜnentally iniportant species
such as organotms lind organomercury. .' "

8.1.4 interlaboratorystudy on analyse; orsea
water ror trace metals

foitY-eight laboratories repiied to the questiormaire
regarding this proposed interlaboratory study. forty
laboratories indicated adesire to participate. This was
considered a sufficient degree of interest to wammt the
planning of än exercise. '

The question arose as to whether the exercise shouid be
coordinated by ICES or by, QUASIMEME. The major
advantage of the latter would be the greater possibilitY of
periodic studies rather than the irregular pattern of past
MCWG studies. This would be a necessaiycondition for
many laboratories to maintliin their accreditaÜon for this .
type of analysis. The group prefers the QUASIMEME
alternative but is doubtful that this snidy can be iriserted
into the QUASIMEME agenda iri the near future and is
concemed about its continuation < in general. A
disadvaiitlige of an ongomg periodic ICES exercise is the
growmg ,uncertaintyregarding the abilitr. of expert
laboratories to volunteer perSonnel time and laborntory
resources to this type ofactivity.

After some discussion it was determined thai there were
.experienced ICES laboratories available arid willing to
cooperate in carrymg out an initial exercise ifoperiitional
funding . could be obtained" thiough plirticiplint
subscription or funding from ICES. A possible scenario
for the collection and processmg of sampies iri 1996 for
this exel'cise was discussed as weil as a tentative
timetable which could result mareport presented at the
MCWG meeting in 1997. The decision was made ,to
submit a proposal to the ICES Council calling for ICES
sponsorship ofthis exercise.

However. it was feit that it would be preferable to be
able to transfer responsibility feil' the future studies in this
eirigoing programme to QUASIMEME. ifpossible.

The exereise will be eoordinated by Dr D. Pedersen
(Denmark) with the cooperation of Dr J. Olafsson
(lceland), Dr J.F. Chiffoleau (france) arid Dr S. Berrnan
(Canada).

Dr Wells offered the use of the QUAsiMEME facilities
tö süpport the exercise.

8.I.S Acomparison orthe general performance
ofthe NOAA and QUASIMEME
interlaboratory studies ror trace metals

Areport was .presentc:d by Shier Berman which
attempted ,to eompare the proficieney of European
laboratories "participating .iri the QUASIME~1E

programme and North Amei'ican laboratories in the
NOAA quality aSsurance programme regarding the
analyses of sediffients and biological tissues. for trace
metals. This was done for each of the two sedinientS and
biological .tissues used. in . the second round of
QUASIMEME eompared with two sedimentS arid
biological tissues used in reeent NOAA exercises.

NOAA and QUA~)lMEME use different methodS of datli
evaluation. . In order to eompare results. the
QUASIMEME data were recalculated iri, the same
manneT as NOAA data. The results for Cd. Bg. Zn. As.
Cu. Pb. Cr arid Ni were compared for the tissues and the
same analytes plus Al for the sedimentS. This is the
QUASIMEME list of analyies. The NOAA list is rather
longer with 13 and 18 metals for the tissues and
sedirilents, respectively. The annual NOAA exercises are
now entering their ninth year.

The mam problem in the compcirison lies with the
differences in the analyte coneeritrations of the sampies
used in the two studies.

The conchision. based on these limited number of
sampies. is that there is no significant difference between
the abilities of the .wo setS of laboratories to analyze the
above list of analytes in sediments. The "NOAA
laboratories'; . may be somewhat, more proficient
regarding the analysis of biological tissues for trace
metals.

It was suggested that it would be mteresting to arrange
fOT, the two studies to use identical sampies for one of
their exerCises in the near future.

The report is attached as Arißex 4.

8.1.6 Review tbe "Report on Background
Concentratioiis of Natimil Compounds"
and supplement it with additional
information, if available

The report on this topic has beeil iricofporated in areport
ofthe entire MCWG given in Section 9. below.
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Behaviour ofmetals in estuarine areas.

No review oforganomercury was presented.'.

Norwegian-Icelandic study group which would address
these associations. ~

8.1.8 Review the overviews on organotin and
orgäriomercury compounds

'.

-...'

•

I

Any other business raised by the subgroup. , .
Thc subgroup dlscüssed the possibility' fOf plenary
presenuitions coveMg the"llletal" area at the next
MCWG meeting. SubjectS suggested were;

ResultS of the baseline survey of metais iri Atlantic
waters, a project supported by IOCIUNESCO;

8.1.10

•

TrlphenyltiJi (iPn was raised as a "new", contaminant
by the suhgroup. Through J.F. Chiffoleau, PierTe Michel
of IFREMER. Nantes agreed to prepare areview on TPT
for the next MCWG meetiIig.

The possibiÜty of a review for organo-Hg, covering the
niost reeent developmentS, will be investigated by Dr G.
Ducastel, Belgium. '

8.1.9 Review "new,i contä'minants arid
determhie where overviews would be
wärränted

,
" . ' . ~ j

The overview shöiJld inchide a small paragraph
conceming the.analysis, of butyltin, compounds
(methodology, detection limits, analytical problems).

\

In the section "Conclusions arid recommendations", a
recomrneridation should be made that future monitoring
progcirrinies should include, in addition to the analysis of
tributYltin, also the analysis of the degradation productS
(dibutyltiri and monobuiyltin) arid other organotiri
compoWiciS such as triphenyltin., ._ !'...

The subgroup therefore only reviewed an overView on
butyltin compounds (Evers et al., March 1995). The
paper was provided by W. de Waal and was based on a
summary of the Rijkswaterstaat report (RIKZ • 95.007
(lSBN90-369-0473-0».. The group found that the
overview covered. the .most important aspectS of the
environmental chemistry lind toxicity of tributyltin
irichidmg a reference list with key references. The group
haS therefore only very few comments which are given
below. '

It was suggested that a paragraph should be added to the
section "Occurrence in aquatic systems" that there are
indications for the occurrence of tributyltin in the'
shippirig lanes of the North Sea. This is irnportant as it .
shows that it is also necessll.ry to monitor buiyltin
compounds outside the usual point sourees..

There is a need for. a bettel' understanding of the
chemical associations betWeen various metals and liver
lipid types and also of the chemical associations between
metals and the lean tissue components. There appears to
be' a possibility for Nordic support of a Danish-

The seeond item discusserl was the presentation by
Gudjon Atli Audunsson: ','The relationship between traee
metal concentra.tions and lipid contenis m eod liver".
These Icelandic data from one laboratorY demonstrated:
i) a strong linear relationship betWeen fat weight änd dry
weight. and ii) a good linear log-log relationship betWeen
liver size arid the amount of liver fat. When expressed on
a wet weight basis,. fairly strong log-log relationships
were apparent between Cd and Zn concentrations and the
liver fat contents, but no such relationship coiJld be seen
for copper.

in the discussion which fOllowed, it was apparent that the
relationship between metals and lipids is not resolved.
Issues mentiom~d included the metal bUrden cf the whole
fish and relations between metal concentra.tions iJi the
muscle tissue and in the liver. It was recognized that the
choice of Iiver as a matrix for monitoririg metals had to
some extent been ,based on an historie eaSe of
measurement since higher eoncentrations in livers made
the analyses more feasible for many laboratories a
decade ago. It was also suggested that fish species
showing smaller variations in liver fat eontent might be
more suitable for, monitoring purposes. The pros and
cons of using fish livers for monitoring metals were
discussed, but without conclusions other than noting that
analysis of iridividual livers is still recommended and
that the use of pooling based on liver size should be
explored. It was agreed that in any revision of the
monitoring guidelines, aceount should be taken of
knowledge gathered over recent years.

8.1.7 Relationship between trace metal,
concentratioiis arid lipid cOllterits in
biological tissues

Jan Rene Ürsen presented infonnation on progress ma.de
within the Working Group on Statistical Aspects of
Environmental Monitoring (WGSAEM) which had met
in March. WGSAEM had focused itS attention on metals
in eod liver and examined data from Sweden arid
Norway. The liver waS viewed as, composed of thnie
prim:iry components: fat. water arid lean tissue. The data
demonstrated that the greatest variability was associated
with changes in fat content and that water and lean tissue
were usually in nearly constarit proportions. With respect
to copper. their data sho\\'ed no, clear association
between this metal and any of the prirrlary components.
However, time trend data on Cd iri cod from the Kattegat
confonn bettel' to a proposed model when either
expressed on aleanIdry weight basis 01' when ädjusted
for fat content and expressed on a dry 01' wet weight
basis. .
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8.1.11

It was decided that the subgroup chainnan and Dr ii:'.
Chiffoleau should work on the subject mtersessionally.

Dr Britta Pedersen. rienmark. was appointed as chaimian
to deal intersessionally with matters which may arise.

Advice to "ELCOM cODcernlng the
request to ICES in 1995

In addition to the original agenda, the subgroup also
dealt with two requests from HELCOM to ICES for
1995 for advice: .rJ

Io proyide adyice on analytical methods Md choke of
matrices for tbe mea$urernentS of tbe preSence of
o~ariotjn compoUnds in thC marine envjronment.

The subgroup recoriunended the following:

A prelimmary survey of the existing concentrations of
organotin compounds should be made before a new
monitoring programme is started. For this pUrpose,
sedunent .santples should bC analysed. The highest
concentrations in the marine environment are expected to
be found in the sediments, as the organotm compouOdS
are accurnulated here and onlY. very slowly degi-aded.
Sediment sarnples from coastal areaS including areas
elose to and in different types of marinas and also from
an important shipping lane (e,g.~ a major shipping laDe
between S",'eden arid Finland) should be arialysed. Also,
existing sampIes from the 1993 sediment ba.seline study
should be analysed, if possible; mussei tissue sampIes
from the sante areas could form a supplement to the
sediment santples.

From the geogrnphiclil surVey, suitable sites for further
trend monitoring should be chosen. It is recom.mended
that abiological tissüe sampIe (MacoITul balthica) should
be chosen as a matriX, as models have shown that the
concentrations in musse! tissues reflect a recerit exposure
which will make it possible to follow a change iIi the
load by measuring the concentrations in a biological
tissue. The sediment concentration represents an
integrated exposure.

It is lmportarii to fmd a gooel biological indicator for less
saline areaS for effect monitoi'ing. Here more research is
needed.

Only ä few specialized laboratones should be used for
theanalysis of all sampIes, duc to the rather difficult
analysis.

Io proYide, to extend posSjble. irifoWatioD on the
concentrations that are not banriful to man o[ nature of
tbe contarninantS specified in the HELCOM Ijst Qf
priorjty heayY metals and persistent or~anjc poUutants 00
the basis ofexistin~ scientjtjc knowled~e.

The subgroupconelud~d that it was not really possible to
provide or to extend this information within a sbört time
frame. The subgroup could therefore only recornmend a
way to proceed to get the wanted mformation.

It was the opinion of the group that there already exists
good compilations of scieniific data on harmful effects
ofmetals on the marine environment. These are, e.g.,
,

• a. Ijst compiled by, the U.S. Enviro.nmental
Protection Agency (U.S. EPA) (official name to be
provided by Dr S. Beiman);

• the report of the OSPARCOM Workshop on
Assessment Critena for Chemical Data of the Joint
Monitoring Programme (JMP);

• anational report of tbe Netherlands calied
"Zeewaardig" ("SeaworthY").

Data from these reports (and others) are suggested to be
further aSsessed and compiled by the ICES Working
Group on Biological EfTects of Contarninants for
HELCOM.

8.2 Organic Subgroup

8.2.1 Organic parameters which tan be
monitored on aroutine basis
(OSPAR 1.1.)

A preliminary list of organie coniaininarits which can be
monitored in biota and sediments on a routine basis was
prepared during the MCWG meetiDg of 1994 (MCWG,
Brest, 1994). This list has beeri updated, using the most
recent iIifcirIDation from. several. mtercomparison
exercises. Thc MCWG will update this list annually.
Where information was available from intercomparison
exerCises, starldard deviations and reproducibilities are
given imder the heading "laboratory capability" in Iable
l. Cnly a few specialist laborlltories are able to produce
reliable data for a number of compounds at present. In
addition to the compounds mentioned, polychlorinated
naphthidenes, chlorinated paratrms,. polybrommated
diphenylethers, Polybrominated bipheriyls, polychlorinaied
terphenyls, tris(4-chloropheny1)methanol, chlorophenols,
tris(4-chloropheriyl)methane and volatile short-chain
(C1-C3) alkaries can also be determmed by. some
specialist laboratories. However, for. these compounds
there are neither intercomparison exercise datä, nor are
CRMs or certified Starldards available. Laboratories
should be encouraged to measure such compounds since
there is a lack of inforIDation on them, and also
consideringtheir relativeIy high production figures and
bioaccumulative properties. The production of CRMs for
such cOlnpounds is also. recommerided. The subgroup
stressed that ACME and the Commissions should be
aware that the. pröduction .of CRMs, establishing
acceptable QAJQC and conducting intercomparison
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00 Table I. Organie contaminants that can be monitored in biota and sediments on a routine basis.

Organic contaminant Recent I/C data QCmaterial Laboratory capability°
available I) available

\. Chlorobiphenyls, CBs Yes (sediment, lean and fatty fish CRMs (SRMs) and certified sediment: CBs 118, 138, 153 SR 15%,
101, 118, 138, 153, 180 tissue, seal oil)2) standards R50%

sealoil: CBs 138, 153,180 SR 15%, R50%
fish oil: CBs 101, 118, 138, 153, 180 SR 15%, R50%
lean fish: CBs 118,138, 153, 180 SR 50-
70% R 2000/0-330%

2. Non-orlho CBs Yes (fish oilr' No Some specialist laboratories; SR 20-50%, R 65-200%,
77,126,169 (fish oil)

3. Organochlorine pesticides Yes (sediment, fish oilr' CRMs and certified standards fish oil: SR 15-30%, R 50-100%
HCHs, DDT, 000, sediment: SR 35-100%, R 130-800%
ODE, HCB, dieldrin,
Irans-nonachlor

4.PAHs No CRMs and certified standards Unknown,

5. Chlorinated dioxins No CRMs and certified standards Some specialist laboratories
and furans

6. CHBs (toxaphene) Yesu
, No: Some specialist laboratories; SR ca. 50%, R 200% (fish oil)

7. Organotin (TBT, TPT) No CRM(TBT) Some specialist laboratories

8. Methyl mercury No" No Some specialist laboratories

I) This column refers to work carried out with regard to marine environmental analyses
2) Refs: ICES Cooperative Research Reports on ICESIIOClOSPARCOM CB intercomparison exercise; QUASIMEME reports on CB intercomparison exercises (1993-1995)
3) SR standard error; R; reproducibility.
4) Refs: Voogt, P. de et al. (1994). Anal. Chem 62,1012-1016; Wells, D.E. Report on ICES intercomparison exercise on non-ar/ho CBs, MCWG 1994.
5) Ref: QUASIMEME reports on CB and OCP intercomparison exercises (1994-1995)
6) Ref: Andrews, P.A. (1994).lnterlaboratory study on the analysis oftoxaphene. Proc. 24th Intern. Symp. Environ. and Chem., May 16-19, Ottawa, Canada; a second study is under way.
7) Recently information from an intercomparison exercise in sediment carne available in the EU (S,M&T). A CRM (sediment) is in preparation.
8) Where the between laboratory coefficient of variation exceeds 50% it is reasonable to conclude that there is insufficient agreement for the group of laboratories, as a whole, to undertake these

measurements. A selection ofmore experienced laboratories would be recommended. .

'.....
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•

exercises for these compouluh can take at least thfee
year-s. Apart from the CBs mentioried in the list, several
laboratories eire able to analyze a ninnber of different
CBs, for whieh in some cases CRMs are also available:
There is, however, no information on the comparability
of data on these additional CBs from the different
laboratories.

8.2.2 Review im assessinent of inethodology for
the determination of lipids in biological
tissues and consider the need roi- an
intercomparisciii exercise ror

.measurements of lipids in marine sampIes

First of all, the group was informed of the work
conceming thc determination of lipids that has been
undertaken within the QUASIMEME project. The
project includes an origoing lipid intercomparison
exercise whieh has already included a workshop. This
resulted in areport which contains the resultS of the first
step of the lipid intercompanson exercise, the outcome
of the various discussions, copies of the posters
presented arid a sUmmafy of ci questionnaire that was
circulated to the participariis beforehand. This report is
available on request from the QUASIMEME Project
Office. The results obtained. in the intercomparison
exercise compared weil, especially for those laboratories
usirig the Bligh arid Dyer total lipid extraction method,
considering that most laboratcides were applying this
method for the frrst time. This method was, as a result,
recominended for the deteriniriation of total lipids and
participantS were asked, dui'ing the next step of the
intercomparison exercise, to determirie total lipidS
accordirig to Bligh and Dyer alongside the determination
of extractable lipids using their routine laboratory
method. This intercompaiison exercise will continue for
the duration of the project, and should provide both an
indication of the .overall laboratory peifonnance, and an
assessment of the Bligh arid Dyer method and the
extractable lipid methods, However, the fact thai the
Bligh. and Dyer methOd iS consider~ to be the best
available creates an additional problem, aS it involves the
use of chlorofomi, produciion of which could cease iri
the near furure undee the Montreal Protocol. A number
of laboraiones are therefore working on alternative
methods that do not requiie the tise of chlorinated
solvents. It was suggested that this werk should. be co­
ordinated, so that effort is not duplicated. Anothee
suggestion was that the group shöuld reconsider the
applicabilitY of lipid proportion as anom1l1lizing factcir
for organiccontaminant data.. The lipid content of an
organizm is, forinstance, dependent on itS physiological
state and may therefore influence the validity of lipids as
a cofaetor, for iristance during fish spawning.

To conCiude, three different topics. can bC defmed,
namely: the intercomparison of lipid deteimiriations, the
seeirch for altenuitives to the Bligh and Dyer methcid, arid
the impörtance of. lipids as a co-factor. An
intercomparison exercise is cUrrently running under the

QUASIMEME project. The outcome ofthis exercise will
be made available so there is no need to duplicate this
effort.

Reconsidering the need of lipids as a co-factor, different
topics may be discussed:

• Why use a normalizirig factor? What is the function
of lipids as ci norrnalizing factor?

• Advantages and disadvantages of using lipids as a
normalizing factor.

• Alternatives or additional co-factors to lipids as a
normalizing factor.

• Advantages, or disadvantages of using a selected
class of lipidS as a normalizing factor.

FOllr laboratorles represented at this ~1CWG meeting1

are currently working on alternatives for the Bligh and
Dyer method:

Netherlands Institute for Sea Research, NIOZ, NL
National Institute for Coastal and Marine
Management, RIKZ, NL
Fisheries Research Station, Belgium
Institute of Applied Envirorimental Research,
Stockholm University, Sweden.

Representatives of. these laboratories agreed that
arrangementS should be made by Wilfried de Waal to
facilitate the traltsfer of information betWeen the labs
with a view to preventing unnecessarY duplication of
experimentS. It was agreed that the individual labs will

. forWard a short overview of their. lipid research
progfamme to the coordinaior before .the end of April
1995. The combined overview will be distributed
therea.fter and the pärticipating labs will keep ea.ch other
informed through the coordinator on a. regular basis. An
update on the progress of this work will be presented on
behalf of the gTOUP of labs by the coordinator for the
MCWG meeting in 1996.

Another ieam will consider the importance of lipids as a
co-factor. AlaiIi Abamou, Eugerie Nixon, Michael
Haarich, .ThomaS Alsberg and Patnck Roose will
consider this topic iritersessionally arid pn~pare areport
for the next meeting. Patrick Roose will act aS co­
ordinator.

Addition3.I labs working in this area. will be
identifiCd by QUASIMEME by includirig .. a
eeference to this MCWG action iri their nexi
meetiIig.
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This document was an updated version of the paper
submitted at MCWG 1994, with additional data included.
Some minor changes were recommended. The gfOUP
approved this overview for transmission to ACME and
appended it to the MCWG report (Arinex 6). Dr P. Roose
was thanked by the group for his hard work in preparing
these tWo documents.

This document was an updated version of the paper
submitted at MCWGI994, with additional data included.
Dr Boon asked whether these compounds were
mutagenic in their action, or eareinogens as a result of
influencing gene expression. This information will be
sought and added if possible. This group agreed that this
document was now ready for submission to ACME arid,
accordingly, deeided to attach it as an annex to this
MCWG report (Annex 5).

Action: Tbe iriforination should be sent to W. de Waa!
before I September 1995.

,
Only a few remarks were made on the contents of the
paper:

• R. Law had a question about the Eeological Quality
Objective (EQO) stated for sediment in the paper.
On p. 3 (last sentence) a quality objective of 1.5
mg/kg dry weight is mentioned. However, on p.2,
item 5 it is mentioned that the river Rhine at Lobith
contains relatively high levels mounting up to 122. ~
mg TBT/g sediment. On p. 4 it is stated that the ~

Dutch EQOs are exceeded on average by a factor of'
400 for inland water sediment. In view of both
statements, it would seem possible that the EQO on
p. 3 ShOll1d read I.S mg;g dry weight.

E. Nixon
J. Klungs"Yl'
J. Biscaya
T. Nunes
T. Alsberg
R.J. Law (who already presented sorne
information at the meeting)
S. BermanU.S.A.

Ireland .
Norway
PortUgal
Spain
Sweden
U.K.

Benzene and its C1-C1 Alkyl derivatives in
tbe Marine Environment

Chlorinated Alkane! in the Marine
Environment

Overveiws of Contaminants in the Marine
Environment

8.2.3.2

8.2.3.1

8.2.3

Thc: subgroup agreed that the review document on
"modern" pestlcides presented to the last MCWG
meeting should be updated with more background
information from arecent Dutch publication by W. de
Waal and presented at next year's meetirig.

The paper presented by W.· de Wul was based on the
summary of aDutch RijkSwaterstaat report (RIKZ-9S­
007). This is areport of a serles of overviews that eaeh
summarlZe the irifonnation' on different Classes of
contarninants.

1t was tbe general opinion of the group that the report
contains a lot of very thorough scientific information on
enviroriniental cbemical and toxicological processes, but
at present the. poliey paragraph .. is restrleted to the
situation in the Netherlarids. The Organic Subgroup
made the recommendation that the national situation
should be investigated for eaeh ICES Member Country
before this report is to be forwarded to ACME. The
information for the different countries will be collected
by the following persons:

., .' . " ',' l . '
The classifieation system, of IMO was described. The
hazard assessment of the chemicals trllnsported is caiTied
out by the EHS group of GESAMP. An e~trY from the

Sources oi data on ~hemicals transported
atsea I

• ...... !.,' t'.,,' .,. ,.

• J. Boon mentloned with respect to statements on p.
4 (3rd paragraph) and p. 6 (2nd paragraph from
bottom). that the first dose-effect relationships have
now been established also for the coinmon whelk
(Buccinum uTuJatum). In this species; the juvenile
stages seem to be most sensitive. I

The document was presented by R. Law. Abrief
iritroduction lists the main types of tränsport arid the
categonzation of noxious liquid substarices. It is
mentioned that action ,is currently Underwäy to
harmonize regulations within IMO, tbe regu!<ltory body
for this activity, under the Marine Pollution Convention
(MARPOL 73/78) •

• , 1

R. Law and J. Klungs"Yl' prepared a note on existing
sources of information and systems of data management
in relation to potential hazards in the transport at sea of,: •
chemieals, which can as a consequence be discharged '
into the marine environment. I

This sUbJect was presented in a response b; members of .
the group to have the required information at hand in
case of an emergency spillage at sea or along the coast.
This paper can be used to identify the action necessafy to
deal with sueh an mcident. . ;

8.2.3.5

P. Roose
M. Lebeuf
M. Cleeinan
A.Abamou
M.Hllaricb

Evaluation of review notes: mödern
pesticides

Overview on blltYltin compounds

8.2.3.3

8.2.3.4

Belgium
Canada

'. Denrnark
France
Germany
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GESAMPIEHS Composite List of Hazard Profiles was
given as an exarnple. This composite list is available
from IMO Oll paper (ca. 50 pages) and mayaiso be
available in software fomi, but it is recommended to use"
the hard-copy, as the software is not very user-friendly.

The iriformation on ships' cargoes, according to the
document, is held by the iridustrial companies which

. produce and ship the materials, and possibly by trade
associations such as the European Chemical Industry
Council. IMO has no responsibility for the compihltion
of such information.

In caSe of an iricident, the fIrst source of information is
the ship's manifest, held by the shipper or agent at the
port of departure. This is often oflow qualitY for reading
and is subject to mistakes, but the implementatiori of an
EC Directive in September 1995 will improve the system
to a great extent.The Directive aims at giving seacch and
rescue organiZations rapid access to information. Each
EU Member State will have to appoint anational contact,
from which . information . on ariy vesseI within
CommUnity waters can be obtained.

,
Another useful source of mformation· is the AQUIRE
Database, available on-line at the U.S. EPA laboratory in
Duluth, which contains (screened) infoririation on
toxicity, bioaccumulation arid sublethal .effects of
chemical substances on aquatic organizms. The database
covers literatUre published since 1970.

Thc document includes some literatUre references. For
ul'dating it in the future, the authors recommerided to ask
for infOnlllltion froin the Chemical Industries
Association.

The subgroup agreed that this is a very. useful
information document. It was suggested to complete it
by including a list of the relevant national authofities that
should be contaeted in case of accident. Each member of
the subgroup should obtain the information from his
country and send it to R. Law before 20 April 1995.

i. \.

Tbe subgroup agreed that after these .additions the
docWnent should bei sent vhi the MCWG ChaiririaIi to
ACME for information.

8.2.4 Investigate tbe possibilities of organiZing
an ICES baseline study on contaminants
in tbe near future

The subgroup feIt that prior to organizing such a baseline
study it was essential to have dear objectives and a dear
structUre for such an exercise. Ad hoc integration of
infonnation was unlikely to produce a coherent
overview.

In most cases the chemical measurements made in
baseline studies are at or near the limits of detection for
many laboratories and it would be imPOr1llnt to have a

fuH QA programme tounderpin. any such activity. The
l~t ICES bas~lin~ study. in 1985 produced a large
amount of data, but considerably less real information
due to different laboratory expertise and lack of QA data.
It was pointed out that the laboratories invited should be
able to demonstrate that their performance was suitable
for the taSk and that blind sämples should be inchided in
any such study.

Dr Jan Boon emphasized that data for toxicological
studies should be inCIuded with any study on chemical
measuremimtS, i.e., a biological effectS study should be
camed out along with the chemical measurements.
.
8.2.5 Review or results of the lJitercomparison

Programme on the Analysis or CBs in
Marine Media

A drift liSSeSSment report was presented by Jacob de
Boer.Tbe report showed that Ci measurable improvement
had beeil obtained over the foUr steps of the study in the
participants' ability to analyse chlorobiphenyls (CBs).
Much better results were obtail'ied in comparisoll with
other interlaböratory studies on CBs occurrlng at siriiilar
concentrations. On the. other harid, the demanding
requirementS of. international monitoring progi-ammes
still necessitate further unprovements if the whole group
of laboratories is to be iricluded. Standard errors of
aroUnd 15% were obtained in seal oil and sediments for
three CBs, corresponding to reproducibilities of around
50%. The detennination of CBs in leaD. fish tissue
resulted in standard errors of around 100%. The results
obtainedin the laboratories iri the laSt three steps of the
study (steps 2, 3b and 4) were assessed and the values
for the Euclidean distance were .plotted to demonstrate
the improvement in the laboratory's perforrriance.
Laboratones with deviating resultS were identified for
each matrix. Tbis report should not serve aS aselection
niechanism for laboratories for possible futUre
monitoring progranlmes or bäSeline studies since the
performance of ci laboratorY may differ from tirile to
time. Also there is additional irifonnation which should
be considered in the reports on the iridividual steps, such
as chromatographie conditions and information from
pnncipal component analyses. During baselirie studies or
monitonng progrninmes, blind sampies should be
distributed for analysis alongside the environmental
sampies, and laboratories should. demonstrate their
ability. to meastire CBs by delivering quality control
(QC) chartS.

The group thanked Jacob de Boer for his presentation
and for the preparaÜon of the report. Tbe group also
conveyed its apprecilition to Jaap van der Meer. The
infonnation was considered to be very valuable. Tbe
group fully agreed with cind stressed the need for quality
assUrance (QA) äs an integral part ofbaseline studies and
monitoring prograIDrnes. This observation was judged to
be of particular importance to the ASMO and SIME
gfOUps. With regard to baseline studies arid mcinitoring
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It was recommended that this assessment report should
be published in the lCES Cooperative Research Report
series, if possible with the' report on step 4 of the
intercomparison programme. It was also recommended
that the iIiformation should be prepared for publication
in open literature.

. "

Participants: J.P. Boon and J. van der Meer (NIOZ, NL),
R.J. Law and C.R. Allchin (MAFF, UK), J. Khingsoyr
(IMR, Norway), P.E.G. LeonardS (IES, NL), E., Storr­
Hansen (NERI, DK), H. Spliid (Techn. Uriiv., DK), J.
Utne-Skaare (Vet. Inst." NOrWay), D.E. Wells arid C.
McKenzie (SOAFD, UK).

This research project involves the iIiterpretation of data
on concentrations of PCBs in fish-eating mammals of a
number of laboratories participaiing in the work of the
MCWG. A large nuinber ofcalculations had been carried
out intersessionally and the team working on this project
also met for a workshop from 18 to 20 February 1995 at
NIOZ.

programmes, it was stressed that prior to the organization
of such programmes it was necessary to ,establish if there
is any disparity between what should bemeasured, (or
what information is asked) and what can be measured by
laboratories in terms of precision and accuracy. For
example, even when only 6 or 7 selected laboratories
with good performance are considered, their best
performance would still give standard errors of around
10%, corresponding to reproducibilities of25-30%.

',- e

[CB - Xl (in J-lg. g -I lipid)

[CB -153J (in ~g.g-l lipid)

Congeners with vicinal H atoms Qll.Ix in the ortho­
and meta-positions in combination with ~ 2 ortho­
Cl substituents. (e.g., CB·99, CB-128, CB-138,
CB-163, CB-158, CB·170).

Ratiom =

IV. Congeners with vicinal Hatoms in the meta- and
para-positions in cömbination with ~ 2 ortho-Cl
(e.g., CB-44, CB-49, CB-52, CB-IOI).

III. Congcmers with viciIial H atoms in the ortho- and
meta-positions in combination, with ~ I ortho-Cl
(e.g., CB-28, CB-I 05, CB-118, CB-156, CB-I57).

VI. Congeriers with vicinal H atoms both iIi the or/ho­
and meta-positions arid meta- and para-positions in
combination with ~ I ortho-CI (e.g., CB-31).

V. Congeners with vicirial Hatoms in the meta- and
para-positions in combination with ~ 3 ortho-Cl
(e.g., CB-149). ' ,

I. Congeners without any vicinal hydrogen (H) atoms.
(e,g., CB-153, CB-180, CB-183. CB-187, CB.194).

..... :

The calculations carried out were based on absolute
concentrations (level I; Principal Componerit Analysis'~ •
(bi-plots» ,arid on peB ,patterns which! were made
independent of absolute concentrations by normalizirig
the data' to the coricentration of CB-153, the CB
congener present in the highest concentrations and
belonging to stnictural group I, arid thus highly resistarit
to enzymatic attack:

The great majority of sampies used for the calculations
were blubber sampIes of which the data on the
concentrations of PCBs were already available at the
different laboTlltories. Some previously published
compansons of PCB patterns in different tissues of
marine mammals have shown that the PCB pattern in
blubber is a good representation for the pattern in the
majority of other tissues. For the discussion of the resultS
ofthe calculations, all,PCB congeners have been divided
into different, strUctural groups with regard to phase I
metabolism by the cYtochrome P450 system, as derived
from previously published experimental and field studies
on seals and cetaceans. I

11.Investlgations on CB-patterns in
mammals and fish

l\lCWG Research Project "'rite '"
development of PCH patterns in different
species of fish-eaiing mammal! iti relation
to food and biotransformätion capacitY"

8.2.6.1

8.2.6

J.P. Boon gave a presentation on the resultS, obtained
intersessionally. The data made available to this project
by the different laboratories together bad involved a
number of years of an81ytical effort., These results from
the different laboratories were merged without any
problems related to the chemical analysis. The,
intercalibration exercises carried out within the
framework of, the MCWG have been supportive in
obtaining reliable data for the project. For logistic
reasons this amount of data could not have beeri gathered
by a single laboratory. Last, but not least, the team
involved experienced a high level of mutual cooperation
arid stimulating discussion which has largely contrlbuted
to the success of the work and which has also directed

,new research within the individuallaboratories.

The hypothesis of, the ,project cari be ,stated as:
differences in CB patterns between maririe miunrrials and

, fish can be explained in terms of availability iIi food arid
biotransformation by the cytochrome P450 system.
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" .

Subsequently, the CS-patterns in tissues of the fish-from
eating niamnials were compared with cod liver oil
(CRM-349) as a general model fOf the CB-pattern in fish
the North Seli by calculation of R...•• R...I is the relative
ratio of a given congener (CB-X) in a tissue of a marine
mammal in comparison to its diet, i.e., fish:

:. ~"oo I .. ,

7) Tbe resistance ,to biotransformation .of congeners
belonging to the same strUcturil1 grotip differs:

• Group 111 (o,m/~l): CB-28(3)<CS-lt8(5),
CB-I05(5)<CB-156(6). The latter sometimes
behaves as a conipletely persistent compound.

The results were presented in the form of a box-and­
whisker plot (level 2 calculations).

For individual congeners, some plotS combining data on
absolute concentrations and pattern analysis were also
made (level 3 calculations).

Although the proJect is still going on, the preluninary
conclusions can be summanzed as folIows:

4) The R.el values of meciboÜzable congeners often
relate in a concentration-deperidertt manner to the
absolute concentration of CB-153 (level 3
calculations).

5) The metabolie capaCity .especfally for congenerS
with m.p vieinaI H-atoms mereases in the order
whale, delphiniclae, Phoca groenlatia'ica<harbour
porpoise<grey seal, harbour seid < otter. Thus, the
more strongly a species is associated with the
terrestrial environment, the better its metabolic
capacitY for this type of congener seems, to. be. In
rat, this type. of congener is metabolized by the
cytocbroine P450B farnily, possible exception is
Phoca groenlatia'ica.

6) There is a considerable difference in pattern in the
population ,of grey seals fröm Afctic waters arid
waters around Scotland.

Rrel (CB - X) =

1)

2)

3)

Ratiom (CB - X in mamma/s)
Ratio/si (CB - X in CRAf - 349)

For the PCS co'ngeriers expected to be persistent,
i.e., those belonging to the structUral groups I arid
11, the cod Iiver oil ,CRM-349 provides a vefy
reasonable sOÜrce pattern from which the PCB
pattern in predators can be derived.

The majority of the PCS patterns show a strang co­
variance in co-variance bi-plots. Such congeners
sh0',V mostly, but not always, R.el values around
unity.

.'- j' ,

Congeners with R.... values < 1 often vary in a
different mariner than the persistent, cClngeners,
resulting m an increasmg angle ci in, level 1
calculaticins.

• Group IV (m.p/S'2):
CB-44, CB-49(4)<CBI01(5)<CS-52(4).

~ Group V~m.pr~j): CB-149(6) is persistent m
cetaceans but appears to be degradable by
grey seal, otter and cormorant.

• Group.vI (o,m+ m.p/~I): CB-31(3) is
degradable in all species investigated.

. , , , .
In the discussion afterwards, Jacob de Boer meritioned
that there are two or tbree different sources of CB-70
standards on the, market but that they. are in. reality
SUPplYulg different compounds arid that analysts can
thereforehave rio confidence in ariy of them. Jan Boon
suggested that in view of this he might exclude the data
for CB·70 from consideration altogether. The authors
intend to submit apaper summanzing this work to the
journal Environmental Science lind Techßology.

FoÜowlng the fmaÜzation and publicatiori. of the joint
data stUdy prepared by Boon et al.• a second study will
be undertaken to compare änd contrast different
multivarlate methöds such aS PCA, Discriminant
Arlalysis, arid SIMCA on acommon data set of a wide
range of different species. This is aco-operative project
among 6 MCWG institutes.

8.2.6.2' Distribution of peR congeners in two flsh
species froin Swedish waters

Tomas Alsberg presented a statUs report on a work
caIried out jOultly. at Stockholm University and the
Swedish Museum of NatUral History. The aim of the
project was to produce a model for predicting the
concentrations of planlir CBs from the measured
concentrations of the non-planar congeners. Hemng of
different ages (2 arid 5 years, and 2 and 6 years) taken
from two different locations, and. pike from a single
location but collected mdifferent years (1971 and 1992)
were used for the model cldculations. They concluded
that it might be possible to construct a model uSulg data
for CB-126 and/or CB-169, but that for CB-77 the data
wer<: more variable and model1ing would probably be
both more difficult arid less successfuI. It waS stressed
that these were only preliminarY resultS and that further
work was needed.
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8.2.6.3 . Report oe tbe investigation on CR patterns
in marine mammals

DavidWells presented the doctiment "Chlorobiphenyls
m Marine Mammals from Scottish COaStal Waiers".

1) Non-o;'t~o. aIi~" mono-a;'t~? CBs; occur at
significantly lower concentrations (x 10-1.000)
thaD. the usual CBs that are inoriitored.~cf CB-153.
Therefore, the int3ke mass required is
proportionally higber.

, .
These notes eire only a general summary of these studie:'.
A full report is currently in preparation and will be
available later during 1995.

2) Thc greater intake of mass also results in a greater
amouni of co-extracted materials. e.g.• lipids, to be
removed. This mÜSt be Widertaken by well-established
methods. '

5) Each fhlction should be measured: using high
resolution capillary GC and either ECD cr MS as a
detectör. Where MS is used Le.• either PICI or NICI
it is advisable to use 13C analogues as internal
stciridards. This can reduce interfererice effects. and
mcrease sensitivity arid specificity. ECD may be
used provided the sampIe has undergone sufficient
c1ean-up.· Detl:cticiri limitS are likely to be lower
wheit usmg MS. " _

Organochlorine residues (including chlorobiphenyls
(CBs)) have been detennined in blubber sampies taken
from marme mamrnals stranded iri Scotlarid since 1990,
in order to assess their exposure to toxic conta:rninants.
Data for a small number of individuals (ca. 3-25) from
each of eleven species of seals and cetaceans are now
available, and a multiveiriate statistical technique,
discriminarit arialysis, has been applied to the data in
order to investigate differences in the CB patterns. The
raw data are flfst nonnalized. to a smgle persistent
compound (CB-153) to reduce the effects of co-factorS,
such as age, sex,. condition arid locatiori. As outpüt from
the . statistical ariillysis. the' discrimmimt factorS. are
ploned io display the speCies differences m relation to
the uptake. from food arid metabolism of the CB
congeners. Differences in the CB patterns in the different
species result in spatial separation oft e.g.• cephalopod
and fish eaters, with sufficient resolution to distinguish,
e.g., bottlenose dolphms .from strlped dolphins from
harbour poi-poises. Overlam. vectors indicate the major
CBs coritributing to thc spatial separation in each case,
and can point to sigfiificant differences betWeen the diet
or metabolic capacity ofdifferent spedes.

8.2.7 Plans ror an intercomparison exercise on
non-ol1ho CD! in marine media .

This item was bascid on arequest from OSPARCOM to
ICES to develop a QA progranime, for non-ortho and
mono-ortho substituted CBs. includmg guidelines for
sampling and analysis arid to organize an
intercomparison exercise for these Cbs.

Dr Wells introduced a summary report of work carried
out by three laboratories under an EU-ftit1ded S, M&T
programme and poinied oui that an informal
intercomparison exercise waS requested at the 1994

.MCMG meeting.

3)

4)

Great care must be made to remove all but the
smaller tTaces of lipid a) to reduce. subsequent
interference on the GC, and b) to prevent a loss of
LC coluIIm perrormance when separating the
mono-ortho and non-artho CBs.

, , .
Separation of CBs from other organochlorine
groups e.g., OCPs is essential, e.g., silica gel
separation.

. " ..
Thc CH thlction should be separatedmto at least .;.'
tMee fnlctions containirig the di- and tri-ortho CBs,
mono-ortho CBs (arid some di-ortho CHs), and the
non-ortho CBs. This is best effected by using either
a porous graphitic carbon column or a pyrenyl­
silica (PYE) column. In general. other methods
such as active alumina and carbon columns are less
robust, repeatable and are ll~ss superior in terms of
resolution arid durability. :

..

. Summary report oe tbe development of metbods for
the determination of non-ortho CD' in inärine
sampies

Over the last 18 months the labomtories of the InstitUte
for Environmental Studies. Alnsterdam, RlVO-DLO,
IJmuiden and SOAFD Marine LaboratorY, Aberdeen,
have been engaged in the deve!opment arid validation of
methods for the detennination of mono-ortho and non­
ortho CBs in environmental sampIes for the EU S. M&T
programme.

The methods currenily available have been critically
evaluated (Hess et a/.• 1995). As a result, the following
general conclusions have been made:
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From these stUdies the following conclusions can be
reached:

1) The methodology to reliably measure mono-ortho
and di-ortho CBs is currently. available and haS
becn published. Further. specific details will bei
available later durUig 1995.

2) The detennination of mono-ortho and non-ortho
CBs should be developed as part of an overall "
stnltegy of CB measurement ,and not as aseparate
arialysis. The value of obtaining data on as many
CBs as possible, Le., extending the monitoring
congeners, is a preferred approach to .focusing on



the non-ortho CBs in isolation. The methods of
arialysis should reflect this approach.

3) There should be a systematlc, stepwise approach to
developing these methods in as many marine
laboratories as possible using the valuable
infonnation from previous exercises, e.g., the ICES
UC series arid the QUASIMEME project.

4) The stepwise UC shouid be deveIoped into ci
continuous laboratory testing scheme to extend the
existing CBs which are currently being detennined,
e.g., in QUASIMEME to include the non-ortho
CBs.

It wasnotedthat QUASIMEME will start a programme
for. the stepwise improvement of the amilyses of non­
or/ho CBs iri marme matrices in June 1995. All
laboratories, including non-QUASIMEME laboratories,
will be able to pafticipate provided that they, have thc:
equipment and capability for analysis~ that they agree
to participate. in. all steps. This is. sirililar to the
arrangements for the previous ICES arid QUASIMEt\1E
QA programmes. The outcome ofthis initial step and thc:
continuation of the programme will be reviewed by
MCWG in 1996.

8.2.8 Report on Background Concentration of
Natural Compounds

5) In view of the current interest in arid requirements
to provide a QA system for these additional .
compounds, the programme sholJld include ca. 1-4
stages .over a two-year period, i.e., six monthly
developinent programme.

The required stepwise leaming programme, for mono­
artho substituted CBs is already being ündertaken by
QUASIMEME.

Current: ..
diltri-ortho CBs:
mono-ortho CBs:
non-ortho CBs:

C8-28,52, 101; 138, 180
CB-ll8, 105, 156, (CB-157)
CB-77, 126, 169

See Section 9.1 ofthis report for a coverage ofthis topic.

Jan Boon presented Information on a review concemmg
contarriinantS which may have andro-oestrogenie activity
which haS been. published in Environinenial Health
Perspectives. The full reference is given in the attached
list.

Robin Law otTered to prepare a note for MCWG 1996
abolJt Irgarol 1051,. a s-triazine herbicide used in
antifouling paini which has been detected in mtmmis in
France and the UK.

It was agreed by the subgroup that:

• Analysis of planar CBs should primarily be carned
out in connection with measurementS of biological
effectS ofthese contarninantS.

• Analysis of, pian·ar CBs is also relevant in
connection with risk assessment to human health. 8.2.10

• •

•

•

•

At this steige the analysis of planar CBs on a routme
basis in spatial distribution and temporal trends
studies is not recomnlended, due to the difficulties
assotiated with the analysis ofthese compowids, by
other thari a few specialist laboratories.

In spatiaUtemporal trend .stlldies, the more
dominant CBs, e.g., CH 153, can be used to
represent the burden of CBs since these cari be
analysed much more easily.

Clariflcation on what is mearit by sampling is
required, i.e., does this cover sampie handling or a
sampling programme.

Following an initiai assessment of laboratories, a
stepwise imprOvement programme will be carried
out which should lead into a continuous testing
scheme.

Jacob de Boer agreedto prepare a note on. tris(4­
chloröphenyl)methane and tris(4-chlorophenyl)methanol,
their coneentrilticin levels in biota arid their toxicity.

If possibIe, these notes should be circulated to subgroup
members one month prior to MCWG 1996.

Limits or detectlon (I.JELCOM)

A limit ofdetermination of 1 ~g kgo1 ,wet weight for
smgle PAH compoUudS in biological tissues could, be
attaißed using hoth" HPLC/uVF. arid GC/MS
methodologies, whilst utilizing modest sampie masses.
No collaborative studies have been conducted io date
whieh indicate the degTee of. interlaboratory
comparability that can be achieved at this concentration,
however; indeed earlier stildies conducted withm ICES
(Farriri~on et al., 1986; Uthe ei al.. 1986) have shown
paor comparability even at higher eoncentrations.
Further studies involving the determination of PAHs are
under way withiri QUASIMEME. In fish tissues PAH
concentrations are likeIy to be low because of their high
metabolie eapaeity towards. these compoilnds, and
analysis of fish muscle should generally be considered
for assurance purposes only (Law arid Biscaya, 1994). In
shellfish the metabolie capatit}- is lower, arid
bioaccumulation can yield higher concentrations iri their
tissues. Shellfish are thererore considefl::d more suitable
for studies of the spatial distribution of PAHs in the
environmen~ although care must still be taken in
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Law, RJ. and Biscaya J. 1994. Polycyclic afomatic
hydrocarbons (PAH) - Problems and progress, in
sampling, analysis and irlterpretation, Mar. Pollut. Bull,
29: 235-241.

Uthe, J.F.; Musial, CJ. and Sirota, G.R. i986. Report on
the iIltercomparative study 03/HCIBT on the detennination
of polycyclic aromaiic hydrocarbons irl biological tissue.
ICES Comp. R~s. Rep. No. 141, pp.76-85.

choosing sampling' locations as relatively siriall 10cil1
sources cäß. be iniportant in deteririining PAH burdens.

Farrington J.W., David A.C., Livi-amento J.B., CIifford,
C.H., Frew, N.M. and Kriap, A. 1986. ICESflOC
intercompanson exerCise on the determination of
petroleum hydrocarbons in biological tissues (musseI
homogenate) - ICES12/HCIBT. ICES COOl'. Res. Rep.
No. 141, pp. 1-75.

-
8.2.11 Provide iiiforniäiion concerning the

transfer of balogenated orgänic
compounds tbrough tbe food cbains
(HELCOM)

•

•

Persistence
The eompoiirids should not be eas~ly degraded,
either .chemically or, photochemically, or
biodegraded or biotransfcinned (ean 'we define a
hilif-life value in water, sediment, Md biota?). A
suitable cutoff value of the half-life value in water,
sediment, and biota could be selected for this
parameter. 1

the size ofthe moleeule and the spatial conflguration
should also be considered becaüse of limitations
upon the transport thi-ough gills arid/or membranes
that constitUte the biological tissues. ,

Moleeular maSs around 200-500 Da and moiecular
siie arowid (ca. 10 Angstroms) may represent the
upper limit in this case. .' e.... !

The literatUre coneerning food-chain transfer and
bioaccumulation is extensive and to summarize all '
the infonnation available would' represent a e
considerable task. For specific aspeets, however,'"
more detailed iIlfonnation could be provided at a
later date in response to a focused request.

, l
.,

8.3 Chemical Oceanography Subgroup

A short interim report was' prepared and eireulated iIi
1993 pending a more detailed investigatiori of the
responses to the questionmiire. ' I

8.3.1 Assess and report on the outcome ofthe
ammonia questioDnaire prepared in
association with the Fifth Intercomparison
Exerdse on the Analysis of NutrientS in
Sea Water

Dr WeHs withdrew aS chairnian of the Organic
Subgroup. Tbe subgroup thanked Dr WeHs for his
inspiring chairmanship and for aH his contributions. Dr
Klwigsoyr was elected as chairman for the intersessionaI
period and for the meeting next Year.

Any other business

Ofthe 132 partieipants in NUTS 5, 106 submitted results
for ammonia. When the fl!st dozen or so sets of results
were received, it was already apparent that the
detennination of ammonia was causing som~ problems.

Soon after the deadline for submission ~f results, a
mäilshot coriiaining histogram representations of the
resultS was sent out to participarits, and those that had
detennined aDunonia were asked to complete and return
a.questionnaire asking, for details of their anal)1ieal
methods, calibratiori procedures, ete., so that an
evaluation of them could be undertaken.

"

8.2.12

• Hydrophobicity (or mverSely the solubiiity)
Moleeules having ari octanol-water partition
coefficient (Ko~) in the range 103_106 are
bioaeeuInulated. These moleeules should not have
polar, functional gfoups that irlcrease their
solubility, arid also facilitate their degradation.
Chloroaromatic (halogenated) and ehloroaliphatic
compounds satisfy these requiremenis.

Some of the properties of chemicals which are important
for bioaccumulation are:

In phytoplankton and zoopl<lnkton, adSoq,tioDldesorption
processes probably control the transfer of halogemited
compounds from wllter to the algae, although they may
subsequently be, absorbed. In some species of
zooplankton, as weil as in irlvertebrates and fish, the
uptake of halogenated compounds cari oeeur from water
vili the gills, as weil as from food and paitieulate
material. Withirl their bodies exchange equilibria
between body lipids, blood arid water control the
concentrations. Due to the lipophilic natUre of the
containinants, lipid physiology plays an unportani role,
and leads to redistribution, for instance, , during
spawning. Also, in fish the equilibria established are
dependent upon the size of the organizm (thc larger the
fish, the greater the bioaeeumulation that occurs). In the
trarisfer from fish to birds arid mammals,
biomagnifieation OCcufS and the highest coneentrations
are found in these top predators; but iri these anunals
there is often also a greater potential for enZyniatic
biotransformation to cOnlpOußds that can be excreted,
but which mayaIso be either more or less harmful than
the orginal compounds.· .
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Adraft of thls was considered by the subgroup which
recommended thai it should be made available in two
versions:

8.3.3 Review a note .on organophosphorus ,
compounds containing C-P bonds which
are suitable to check recoveries

•

a) the fuH report, modified and expanded as
necessary, to be sent to those participarits who
retumed the questionnaire;

b) a less detaiied version, revised as necessary to
render it suitable for publication in the open
literature, reprints to be made available to potential
pärticipants in NUTS 6.

Some specific points worth menÜoning hen~ are:

• oespite the fad that aIIDosta11 of the pariicipantS
claim to be using the indophenol blue method, there
are enonnous. disparities ." between. reagent
concentrations, reagent combiriations, and even the
order ofaddition of reagents.

• OiscrepaIicies in calibratlon procedures are the
most likely sources oferror.

• It is interestirig to note that among the non­
respondentS (40%) there is a greater tendency
towards poor quality results.

Aminot arid KirkWood will fmalize this report.

8.3.2 Discuss plans ror the Sixth " ,
Intercomparisoo Exercise for Nutrient in
Sea Water

Tbe subgröup agreed tlllit there shouid be no information
mailshot announcing NUTS 6 until the NUTS 5 report
his been printed and distributed.

The provisional number of participants for NUTS 6. is
approximately 150. According to the original timetable,
sampies should be distributed tothe pärticipants iri late
1996. It is likely that the determination of nitrite will be
excluded from. NUTS 6 but silicate will be irichided.
Alam Aminot is currently running stability tests on
silicate sampIes, and will be able to provide more
information at the next MCWG meeting in early 1996~
Tbe other deterrninands will be phosphate, nitrate. and
ammonia. ParticipariiS will be ericouiaged to determine
total nitrogen arid total phosphorits, but there will be no
assigned values for these, nor for silicate.

Tbe subgroup agreed that three concelltration levels
should be prepared, and that sampies of low salinity
should be included, if possible.

Since the work on this subject was reported in 1994, A.
Aminot has undertaken further research resulting in a
nine-page document which has been prepared with a
view to publication in the open literatlire.

A large variety of phosphorus-containing compounds
were testedand. the most significarit finding was that
recoveries from sea water were generally .very different
from those in. fresh water. Virtua11y 100% recovery is
readily obtained from fresh water in a11 cases but not so
for sea water.

Alkaline persulphate is preferable to acidic systems.
Workers are advised to beware of mliking assumptions
about therecovery achievable intheir particular systems,
and to check a variety ofcompounds for themselves.

RÜ,oflavin phosphate is reckoned to be too labile for use
iri this context. Aminoethylphosphinic acid (having a C­
P bond) was considered more realistic but it gave an
anomalously high (l08%)recovery in fresh water, with
respeci to high temperature combusiion. PhYtic aCid and
phosphorylcholine chloride are also suitable compourlds
for such tests.

When undertaking recovery checks,. the purity. arid
stability of phosphorUs-containingcompounds tilUSt be
considered. For example, care must be taken in oven­
drying, as partial decomposition will give rise to a higher
than theoretical phosphoNs content for the residue.

8.3.4 Review and report on the progress made
in the determination of dissolved organic
carbon (DOe)

Tbe information presented by Alain Aminot at iaSt year's
MCWG meeting iri Brest, indicating that wet oxidation
methods for the determination of OOC in sea water gave
comparable results to methods irivolving high
temperature combustion (HTC), has now been confmned
by independent irivestigations.

An intercomparison within the Joint GI~bal
Oceanographic Flux Study (JGOFS) showed that there
was no significant difference in resultS from. several
different methodS, both HTC and wet oxidation (Marine
Chemistry 48 (1995): 91-108).
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In addition, Alain Aminot and Professor Mohamed
AbduIlah (personal, commimication) presented. further
evidence from their own laboratones that the wet
oxidationIUV technique Can give results that show
excellent comparability with results obtained by HTC.

Tbe determination of ammonia by the indophenol blue
method showed a systematic decrease in serisitivity with
increasmg sulphide cencentration. Tbe decrease reaches
approximately 20% at a sulphide concentration of 70
~moVl.

Concern was expressed by the subgreup over the way
DOC data are gathered and treated. As the nature of
DOC is not yet weil established, and since the.DOC
composition undoubtedly varies both seasonally and
geographically, there are potential dangers iri treating a
non-spedfic. determinand like DOC as a single
component with known behaviour. Many users tend to
overestimate the usefulness of DOC m linkirig variations
in the DDC content in sea water to the variations of other
substances. Unless the DOC traction is more specificalIy
characterized, it is unlikely to supply useful infciiiriation
for monitoring. Tbere is a need for more background
work on how DOC should be used before it Carl be
ge~erally recommended for inCIusion m monitoring
programmes.

8.3.5 Review the "Report on Background,
Concentrations of Natural Compourids"
arid supplement it with additional
information if available

. . .... I.,. "

Tbe intention is to broaden the scope ofthe investigation
with a view to publication in the open litera~ee.

8.3.7 Future work programme

The subgroup discussed several werk iterris for the
iritersessional period. These items are listed in thc Action
List in Annex 3.

8.3.8 Quality Assurance Guidelines for the
Baltie Monitoring Prigramine

, I

ShClrtly before the end of the meeting, the subgroup
received the draft report of the eecent. meeting of the
ICESIHELCOM SteeriIig Group on Quality Assurance
of Chemical Measurements in the Baltic Sea. Tbc'
members of the subgroup agreed to review the docUment'
arid comment by correspClndence to S. Carlberg before
15 May 1995. More detailed CClmmentS are possible up
to September 1995.

•
Tbis topic is coverecl in Section 9.1 below.

\ ;,

8.3.9
< ....

Election of Chairman

In addition to producing tUrbidity, H2S is a potential
interferent in the determination as described above in
that it may react with the antimony-containing reagent.
An antimony-free method using hydrogine as reduct3nt
was recommerided to the authors.

, ,

Tbe subgroup discUssed in detail the experimental work
on phosphate contained in the paper. Phosphate
recoveries were compared at various sulphide
concentrations in a manual. and an automated method,
both based on the formation ofmolybderium blue.

Tbe authors of this work, M. Krysell and K. Mäkelll,
draw on their speCific experiences in the Baltic Sea.

Tbe effects of the presence of H2S are described in
relation to determinations of. nutrients, halogenated
organics, heavy metals, pH ancl alkalinity.

Tbe manual methcid was seriously deficient at a sulphide
concentration of 200 mmolll. S. Carlberg described how
he had circumvented this very problem sevenl1 years
ago, by adding the ascorbic aCid to the sampie~ the
acid/molybdate. A satisfactory explanation for why this
is effective haS not yet been found.

"l>., .
the points of view and the
forward by the respective

Tbe . report gives a very acceptable defmition of,
background concentrations of natural compounds, but
then fails to treat this concept in a consistent manner.
Thc information presented in the report as background .
concentrations is a mixture of:

, ... . '.

9 PLENARY D1SCUSSIONS OF
SUBGROUP WORK

This report has beeil discussed in the thr~e subgroups.
Tbis section collates the outcome of these discussions as'
agreed upon during the pleoary session.

1) present-day concentrations from areas that Carl be
used for .reference purposes (reference
concentrations);

Tbe subgroup imanimously re-elected Mr Stig Carlberg
as chairman for the intersessional period.

Tbe MCWG adopted
recommendations put

, subgroups.

9.1 Review the Report"Baekground
Coneentrations of Natural Conipounds'~
aod Supply it with Additionallnformaiion
if Available

Problems related to determinations of
constituents in anoxie waters

Chemical analysis of anoxie waten8.3.6

8.3.6.1
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2) "hlstorical concentrations", thai may be used for
some kind of ~eference although they do not meet
the requirements for background concentnltions;

3) background concennitlons.

This inconsistent use of the concept is disturbing, wili
inevitably cause confusion amorig readers, and may lead
to incorrect use of the information in, e.g., assessment
work.

The report states thc: fact that ministers from various
countries have agreed to reduce the loads of some 36
natural arid unnatUral cOlnpounds by at least 50% or
more before the year 1995. After this, the report makes
the incorrect assumption that "It is essential to know the
background concentrations of natural cömpourids to be
able to establish this reduction accurately and io be able
to use water quality models in which sources and etfects
are coupled". This statement is based on a misconception
- it is interesting to know background concentrations, but
they are not needed for the purpose stated above. In
order to establish the reductions, one needs to have
reliable information on concentrations of the substances
in question in the relevant matrices in nature, before the
n~ductions in discharges have been carried out.Then one
needs to follow, over several years, how the
coricentrations iri natUre decline (if they do decline).
Finally, orie should preferably also, model what decline
in concentrations could realistically be expected and
compare this with the observed results.

In addition to concentrations, primary and secondary
effects should be studied, in particular for nutrlents.

The report setS one backgroUnd value for the respective
parameters. Background values are in general highly'
dependent on natural processes in the area, e.g., different
geological, chemical and biochemical processes
including natural variations in the rock, compositions.
Therefore, in a11 tables, a backgroUnd value should not
be given as an average value but aS a range.

it should aiso bC stated more clearly from where the
different values have beeIl derived, e.g., for metals, from
which rivers, if it was surface or deep sea waters, etc.,
because duc: to natUral biological processes the deep sea
is enriched with dissolved constituents compared with
the sUlface waters. This would make it possible to more
correctly apply the values given in the report locally.

It is important that the report is updated taking new
literatUre irito account, as newer data genera11y are more
reliable. There will soon be more data available from
areas like the Arctic thfough the AMAP progcimme, arid
there hcis recellt1y bc:en published river data from areas in
Siberia.

Some specÜic commentS inc1ude the following:

. ",

Nutrients
Of the methods described in the methods section, some
are more obviously than others iIltended to be applicable
to work on nutrienis. Thc: group cari accept those, with
the exception of method 6 since this method incorrectly
assumes that concentrations of nutrients are necessarily
low in unpolluted natural sea water.

The sub-chapter on sea water mues a very. imporiant
statement that ißtensive farming involving large-scale
use of industrially manufactUred fertilizers started in the
early 1950s. The operational consequence of this
statement is that iri the absence of data on conceriirations
of nutrients in a pristine North Sea, reliable analyiical
data from the period before 1950 could be used as the
best approximation, of historical reference data (IlQ1
background data). The sub-chapter is very acceptable
with the exception that the legend to Table 4 should state
thai the concentrations are "historical reference viilues"
and data obtained after 1950 should be omitted.

It. is not ~lear in the sub-chapter on rivers whether. the
authors have made any distinction between data before
arid aftertheearly 1950s in the same waY. The legends
to. Tables 1-3 make reference to a number of
publications. from the years 1920-1992. It is possible,
but not obvious, that these publicaiions deal only with
"historical" data. The report would have gained a lot in
credibility if the presentation had inCIuded Clear
reference io the years thai these data and estimations
refer to, in the same way as was done for Table 4.

This criticism should not detract from the fact that the
chapter ein nutrierits contains useful information both in
the text and the tables.

Metals .
The statement on page 32, Ime 3, "Furthermore lind
unlike for nutrients, advection of Atlantic water across .
the shelf break cannoi be considered as a source of trace
nietals to the North Sea" might rieed to be nicidified. An
ongoing EU-project "OMEX", dealing with the exchange
of deep-sea water and the shelf, would presumably give
valuable infomiation as to whether thc: Atlaritic waters
can also aci as a source ofmetals.

Chapter 5, Paragraph 3: It is not correct to use results of
metal concentrations from "old" deep, sea water as
backgroundconcentrations, e.g., for the Nortb Sea. Even
if the deep sea water waS "old". the metalslcontaminants
could have been trarisported to the area rriöre receritly. In
addition, natural processes could have laken place which
also might hilVe an irifluence on the present

. concentrations iri the deep sea areas.

Chapier,S, Paragraphs 7/8: Models should always be
tested through field investigations.

Some of the ·values iri the table on page 32 were
questioned, the Pb concentration in Atlantic waters being
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too high, and also the Zn value given as 0.13 ± 0.40. The
i-iver values according to Zuurdeeg were also
surprisingly high as background vahies.

As for other matrices, it would not bc possible to set one
background value for blue musseis, as this would depend
both on the area where they live as weil as the different

. conditions ofthe mussei during the different seasons.

Organics
The report considers three groups of organic compounctS:
those with no natural sources (e.g.; DDT, toxaphene);
those for which there may be minor natural sources (e.g.,
chlorophenols, dioxins and furans); arid those for which
natUral sources could provide a significarit quantitY of
material (e.g., PAHs).· For PAHs, processes of
incomplete combustiori have represented a source
throughout history. Tbc workshop investigated the use of
sediment eore dau to infer backgroUnd concentrations.
Few such data werl~ available· from the North Sea,
however. Some tentative data were also explored for
water, musseis lind the atrriosphere.

In the discussion it was reported that .soine additional
data conceming PCBs, dioxins and furarls in cores were
now available in Canada. Degradation of PAHs in deep
sediments could also lead to an underestimate of the
natUral . background concentriitions. Sedunent caSe
studies are now ullder way in the SkageiTaklNorwegian
Trench area, and arepoi-t including additional data for
PAHs will be available by the end of 1995. Tbere could
still be problems in defming historie backgrourid
concentnitions adequatelY if they are bClow current
limitS ofdetectiori. .

concetltrations in sampies laken from other parts of the
world! Clearly, such sampies would represent only the
current conditions in that paiticular area. A sllmple taken
today in the North Sea would represent a paiticular part
ofthe Noith Sea as it is today, and the pristine conditions
in the North Sea would be difficult if not impossible to
fmd (dependmg on the substarice) in any sarnple.

I.
Condusion 7
Tbis conclusion is unacceptable in its present form. What
the recommended work will establish is probably what is
commonly known as referellce concentrations.

I

Conclusion 10
This conclusion is phrased incorrectly if it is (also)
intended to deal with l1utrient concentrations. As
discussed, concentrations of nutrients in unpolluted sea
water are frequently high for natural reäsons.

Dr Bemian noted that the division of the .MCWG into
three subgroups had the advantage that a heary agenda
can be dealt with, at the expense, however, of cross­
fertilization, discussion arid exchange of ideas and
information between people of different subgroups. He
personally would like to sit in at discussions on some
subjects in other subgroups. Tbis point of view was
shared by other MCWG members. The Chairman agreed
to attempt to structirre next years meeting so aS to take
this remark into accoiirit. '

. ,

10 ANY OTHER BUSINESS

No other matters were raised under this agenda item.

•

The action list and recommendations are given in
Annexes 3 aiid 7, respeciively.

. ,..,

13 CLOSURE OF TUE MEETING

Tbe MCWG discussed the venue and time of the next
meeting. Tbc: Instituto Hydrografico mLisbon, PortUgal,
offered to host the 1996 meeting of the MCWG. The
MCWG ackDowledged the invitation with appreciation.
It was decided to plan the meetirig for 10.:.17 February
1996.

Tbc report heightened the awareness of the scientifie
community to the scarcity of relevant data with which to
address this topic. It may take some years before
sufficiellt new data are available to make a full
reassessment either feäsibh~ or necessary; Uiitil then the
sub-chapter on organies can stand.

Comments on Cnapter 2: Recommendations and
conc/uSions

Conclusion 1
The defmition IS m order but has not been applied
consistently in the report.

Conclusion 4
This conclusion is not considerc:d to be acceptable since
the main material presented iIi the report is Imt
background concentrations according to the defmition in
the report. In addition, not all literature has been taken
into account.

11
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.. , ~

RECOMMENDATIONS AND ACTION
LIST

DATE AND VENUE OF NEXT
MEETING , .

Conclusion 5
This concluslon is not acceptable. It presents a very
sUrPrising idea that backgroundconcentrations for the
North Sea can be found by determining present-day

20

StatT members of the Marine Research Institute joined
the closing session of the Working Group. On behalf of
the MCWG, the Chaimian thMked them for their warm
hospitality and for the efforts and services they provided.



In addition, the Chairman thanked the subgroup
chainnans for their efforts and support, and all members
for their hard work.

Tbe Chainnan noted in particular that Dr Wells withdrew
as chairman of the Organic Subgroup. On behalf of the
entire group, he thanked Dr WeHs for his extensive
contributions to the MCWG and for his personal support.
He expressed the hope that Dr Wells would continue his
membership ofthe MCWG.

Tbe Chainnan closed the meeting at about 15.00 hrs.
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ANNEX 2

MARINE CHEMISTRY WORKING GROUP

Reykjavik, lceland, 3-7 April 1995

AGENDA

I. Opening

2. Adoption ofthe agenda

3. Report ofthe 82th ICES Statutory Meeting

4. Reports on related activities

4.1 Joint Monitoring Group ofOSPARCOM

• 4.2 lntergovemmental Oceanographic Commission

4.3 ICES

4.4 EU-S,M&T QA pilot project "QUASIMEME"

4.5 Quality assurance in the Baltic Sea

4.6 Other activities

5. Reports on projects and activities in Member Countries

6. Requests from ACME and regulatory agencies

7. Plenary presentations

8. Subgroup activities and discussions

8.1 Trace Metal Subgroup

8.1.1 (C.Res.l994/2:7:1f) lnvestigate the possibilities of organizing an ICES baseline study on
contaminants in the near future

8.1.2 (C.Res.l994/2:7:1g) Review and report on the progress with respect to a project on estuarine
behaviour of metals

8.1.3 (C.Res. 1994/2:7: lh) Discuss and repOrt on the need for developing methods for the determination
of speciated metals in sea water

8.1.4 (C.Res.1994/2:7:li) Review and report on progress with respect to an interlaboratory study on
analyses of trace metals in sea water and, if appropriate, devise a plan and timetable

8.1.5 Compare the general performance ofthe NOAA and QUASlMEME interlaboratory studies

8.1.6 Review the "Report on Background Concentrations of Natural Compounds" and supplement it

with additional information, if available

8.1.7 Review progress on the relationship between trace metal concentrations and lipid contents in
biological tissue, discuss (possible) plans for future activities
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8.1.8 Review the overviews on organotin and organomercury compounds

I
8.1.9 Review "new" contaminants and determine where reviews or overviews would be warranted

8.1.10 Any other business raised by the subgroup

8.2 Organic Subgroup

8.2.1 (C.Res.1994/2:7:la) Finalize, in the light ofthe outcome ofthe ASMO meeting, a list oforganic
parameters which can be monitored in biota and sediments on a routine basis and advise on the quality
assurance measures for these contaminants (OSPAR 1.1) ~

8.2.2 (C.Res.1994/2:7:lb) Review an assessment of methodology for the determination of lipids in
biological tissues and consider the need for an intercomparison exercise for measurements of lipids in
marine sampies

8.2.3 (C.Res.199412:7:lc) Evaluate review notes on chlorinated alkanes, monocyclic aromatic
hydrocarbons, modern pesticides in marine waters and organotin compounds, and on data' management
systems for chemicals transported over the sea (HELCOM 2)

8.2.4 (C.Res.199412:7:1f) Investigate the possibilities of organizing an ICES baseline study on •
contaminants in the near future

8.2.5 (C.Res.199412:7: Ij) Review, with a view to adopting, an overall assessment of the' results of the
Intercomparison Programme on the Analysis ofCBs in Marine Media '

8.2.6 (C.Res.199412:7:1k) Assess and report on the outcome of the investigation on CB-patterns in
marine mammals

,
8.2.7 (C.Res.199412:7:1n) Discuss plans for an intercomparison exercise on non-ortho CBs in marine
media

8.2.8 Review the "Report on Background Concentrations of Natural Compounds" and supplement it
with additional information, if available

8.2.9 Review "new" contaminants and determine where reviews or overviews would be warranted

8.2.10 Any other business raised by the subgroup

8.3 Chemical Oceanography Subgroup

8.3.1 (C.Res.199412:7: Id) Assess and report on the outcome ofthe ammonia questionnaire prepared in
association with the Fifth Intercomparison Exercise on the Analysis ofNutrients in Sea Water

8.3.2 (C.Res.199412:7:1e) Discuss plans for the Sixth Intercomparison Exercise on the Analysis of
Nutrients in Sea Water

8.3.3 (C.Res.199412:7: 11) Review a note on organophosphorus compounds containing Cop bonds which
are suitable to check recoveries

8.3.4 (C.Res.199412:7:1m) Review and report on the progress made in the determination of dissolved
organie carbon

8.3.5 Review the "Report on Background Conceritrations of Natural Compounds" and supplement it
with additional information, if available

8.3.6 Any other business raised by the subgroup

9. Plenary discussion of subgroup work

26

•



•

10. Any other business

11. Recommendations and action list

12. Data and venue of next meeting

13. Closure ofmeeting
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Reykjavik, Iceland, 3-7 April 1995

ACTION LIST

Contact a Dutch organization to provide a computer program for modelling and
send an expert to the Workshop on Estuarine Behaviour ofMetals.

Act as chairman for the Workshop on Estuarine Behaviour of Metals and contact
relevant persons.

Send the report "The Relationship Between Trace Metal Concentrations and Lipid
Contents in Cod Liver" to ICES WGSAEM.

Include issues raised by the Trace Metal Subgroup and by the Organie Subgroup
into the overview oftributyltin.

Investigate the possibility to prepare an overview of the recent developments on
organo-Hg.

Prepare review note on triphenyltin.

Provide information about the national policy regarding
organotins to W. de Waal before 1 September 1995.

Provide R. Law information on relevant national authorities to be contacted in case
ofaccidents at sea before 20 April 1995.

Send paper on "Sources of data on chemicals transported by sea" via the Chairman
toACME.

Compare and contrast different multivariate methods on a common data set of PCBs
in different species.

Prepare review note on Irgarol1051.

Prepare a note on tris(4-chlorophenyl)methane and tris(4-chlorophenyl)methanol

Act intersessionally as chairman ofthe Organie Subgroup

Act intersessionally as chairman ofthe Chemical Oceanography Subgroup.

Review report "Quality Assurance Guidelines for the Baltic Monitoring Programme",
provide comments to S. Carlberg before 15 May 1995 or 1 September 1995.

Act as chairman intersessionally ofthe Trace Metal Subgroup.

Update document on modem pesticides and present it to next year's meeting.

Contact IOC in order to discuss their participation in the MCWG.
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B. Pedersen,
J.F. Chiffoleau

J. 800n, T. Alsberg,
P. Roose

W.de Waal

A. Abarnou, P. Roose,
E. Nixon, M. Haarich,
T. Alsberg

P. Roose

A. Aminot, D. Kirkwood

A. Aminot

Arrange a plenary presentation covering metals for the next
MCWG meeting.

Provide W. de Waal information on their lipid research
programmes.

Coordinate lipid research programmes.

Look into the importance oflipids as co-factor.

Coordinate research on lipids as co-factor.

Finalize report on ammonia questionnaire.

Report on stability of silicate sampies.
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. '". '.' • .". " ,"'.' , 1 ". ",',
A Comparison of the General Performance of the NOAA and QUASIMEME Interlaboratory Studies for Trace

Metals I

For the Sediment QTM007MS, only the Al values are
significantly different and the I selected meaii for AI is
almost identical to the assigned value.

test ai the 95 percent confldence level was used to
identify outliers. This approach was pioneered by this
laboratory in the 1980s when we coordinated several .
intercomparison stUdies for thc: MCWG. I .

The majority of laboratories iri 'the NOAA stUdies
employ HF in the decomposition of sediments arid this is
a policy fostered by NOAA. However, about five of
about 40 sediment participants in the 1994 exercise did
not use HF. Their results were coinbined with the others
and were usually seen to be rejected in the I selection as
being sigilificantly low.

In order to comparethe tWo studies a choke had to be
made. Either the NOAA data had to. be recalculated
using robust statistic or the QUASIMEME data had to be
recalculated using the stUdent I test to ideniify outliers. I
chose the latter approach becllUse, frankly; I have been
unable to Understand robust statistics, nor was I
successful in an attempt to apply it using a
QUASIMEME program supplied to me.

Due toResults
~ (. ~

QUASIMEMEDifferences in
Recalcuhition

Tables I to IV show the QUASIMEME trace metai
results for 1994 using both robust statistics and what I
call I selection. Where partial arid total decomposition
vil1ues for sediments have beeri calculated I have also
calculated a combined vahie because this whai would
have been done in the NOAA stUdy. The rejectiein of
outliers by the I test atmost irivariably leads to, lower
coefficients of variation (CV) for the mean. Calculations
ofCvs are affected by rounding.

. For the Sediment QTM006MS the means differ
sigriificantly from those calculated by robust statistics for
AI, Cd and Hg and are rather c10ser to. the assigned
values. They are also significantly different from the
"total" Cu and Pb values but are lower than the assigiied
values for these analytes. This is understandable because
they contain "partial" results. There is apparently airoup
of more than 20 laboratories in strong agreement·
regarding the coricentratiori of Zn with a CV of 2
percent.

The NOAA exercises are iri their tenth year arid we are
now preparing the sampies for NOAA/9. For the last
several years the participants have been aSked to arialyze
an unknown sediment and a marine tissue along with a
designated appropriate certified reference material for
each. Five replicate results are required for AI, Cr, Fe,
Ni, Cu, Zn, As, Se, Ag, Cd, Sn, Hg and Pb for hoth
matrices, plus Be, Si, Mn, Sb arid TI for the sediments.
The purpose of the NOAA study is to defme a grollP of
laboratories which is apparently competent to analyze. a
material for a particular arialyte arid to detemiine the 95
percent confidence inierval for the deterrnillation.
QUASIMEME's pUrpose is apparently somewhai
different in determining, whether a laboratory cän
analyze an analyte to within a preconceived variance
from an assigned value (Z score).

In order to help provide benchriiarks for accuracy the
NRC laboratory alsoanalyzes each of the sampies for
most ofthe analytes by two different anil1ytical methods.
Where possible, one set of results was produced using
isotope dilution inductively coupled plasma mass
spectrometry. However, if the value assigned by NRC
does not differ sigriificantly fram the derived mean of
the I selected group the latter value replaces the aSsigned
value for evaluation purposes. It has been several years
since there has been any significant difference between
these values except for some difficult determination like
tin in a biological tissue. .

Therefore, one purpose ofthe exercise was to arrive ai an
accepted value for each analyte concentration for each
unknoWn sampie in order to evaluate laboratory biaSes.
The overall mean concentratiori for each metal was
calculated froin the mean of laboratory replicates and the
NRC data. These means were assumed to be nonrially
distributed, which may not be a valid assumption at .very
low concentrations, but for the purpose of this exercise it
is feit to be adequate. A successively applied Student I

In this discussion I assume that all memberS of the
MCWG are farililiar with QUASIMEME bllt not with the
NOAA protocols.

The comparison of the results of the two intef1aboraiory
studies proved to be rather more difficult than
anticipated. The main reason for the difficulty lies in the
differences in the sampies used in the two stUdies arid
their trace metal concentrations.
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For the biologieal tissues there are only signifieant
differenees for the means for Cd and Pb in the plaiee
musele. These are both analytes for whieh there are
indieative values rather than assigned values. The Ni
values for the plaiee sampie have a bimodal distribution
above and below the mean with very few near the mean.
This results in a large CV by any method of ealculation.

It should be noted that results from a group of
laboratories produeing a CV greater than 50 pereent ean
not possibly be normally distributed unless some of the
results are less than zero eoneentration. This is often the
result of the sampie eoncentrations being too elose to the
limits of deteetion for some of the partieipants. Tbe t
seleetion usually obviates this problem.

Some Comparisons of QUASIMEME and NOAA
Results

As stated above, the biggest problem in eomparing
results between NOAA and QUASIMEME lies in the
large differences in trace metal coneentrations in the
sampies used. In general, the European sampies have
rather lower traee metal eoneentrations in sediments, fish
museie and musseis.

Tables V to VIII attempt eomparisons assuming that a11
results were ealeulated in the NOAA manner. In general,
we have to assume that the eompetenee of the t seleeted
laboratories on either side of the North Atlantie is
comparable.

It would be interesting to arrange for the two studies to
use identical sampies sometime in the near future.
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Table I, Sediment - QTM006MS (mg/kg)

: Assigned Value N Robust Statistits t Sclection . I'
Mean Sld. Dev. CV-% Rejeclions Mean Sld. Dev. CV-%

Aluminum 29300 30 25430 9278 36.5 11 30300 2100 6.8
Cadmium 0.03 42 0.041 0.028 69.1 10 0.028 0.008' 31
Mercury 0.024 34 0.028 0.015 52.8 12 0.020 0.006 26
Zinc 30.5 45 30.6 2.6 8.4 23 30.6, 0.6 2.0 I'

Arsenic 6.1 15 6.1 1.2 19.1 2 6.2 0.9 14

Copper" 3.2 15 3.0 0.9,- 29.7 2 3.0 0.7 23 I,
Copper 4.59 33 4.1 0.8 20.4 3 4.1 0.7 18
Coppet 48 6 3.7 0.8 21

Lead 10.1 14 8.0 5.1 64.3 I 9.9 2.2 24
lead ..- 17.1 33 16.1 2.8 17.7 10 16.7 1.0 6.2
Lead' 47 2 14.4 3.9 27

ChromiumP 19.0 6 19.0 11.0 58.2 0 19.0 9.7 51
Chromium 35.0 17 35.0 8.2 23.5 3 34.1 5.5 16
Chromium" 23 ., 5 33.6 6.5 19

Nickel" 8.7 6 8.7 1.1 12.8 0 8.7 1.0 11
Nickel 12.0 17 12.0 1.3 11.2 5 11.6 0.5 4.9
Nickel'. 23 11 11.6 0.5 4.9 ;

P - partial decomposition . I _ total decomposition C _ combined results

Table 11 Sediment - QTM007MS (mg/kg)

I' Assigned Value N Robust Statiatie. tScleetioD
Mean Std. Dev. CV-% Rejections Mean' Std. Dev. cv·o;.

Aluminum 36400 30 32736 7925 24.2 8 36500 ,. 2900 7.9
"

Cadmium 1.46 45 1.4 0.3 21.6 19 1.4 0.2 6.2

Mercury 0.384-·- 35 0.378 0.074 19.6 7 0.38 0.05 13 ,

Zinc 170 45 165 13 7.7 5 167 10 5.8 1 ~

Arsenic c 16.6 15 16.6 1.9 11.3 1 16.4 1.5 9.2 I':
Copper 24.6 47 23.5 2.4 10.1 2 23.6 2.2 9.2._

lead 49.8 46 47.5 7.6 16.0 10 48.4 4.4 9.0·
Chromium, 79.3 23 79.3 22.7 28.6 2 78.6 19.6 25

,

Nickel" 17.4· 6 17.4 1.3 7.7 0 17.4 1.2 6.8 :
Nickel 22.3 19 22.3 3.8 17.2 I 22.0 3.2 15

,

Nickel< 2S 1 20.8 3.5 17

P :. partial decomposition I _ total decomposition C _ combined results
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Table 111" Plaice Muscle - QTM004BT (mglkg)

AssigDed N Robust Statistiel t StlcetioD
:Value

., li
Mean Std. Dev. CV-% Rejeetions Mean Std. Dev. CV-% ;

Cadmium 0.0069 39 0.0087. 0.0055 63 13 0.0061. 0.0018· 30
Mereury . 0.062 38 0.062. 0.017 28 15 0.060 0.012 9.6
line 5.48 41 5.82 0.84 14 7 5.62. 0.58 10
Arsenie 6.06 16 6.06 1.72 28 3 5.70 J.S3 27
Copper 0.22 42 0.323 0.186 58 13 0.22 0.04 19
Lead 0.043 38 0.055 0.046 842 20 0.019 0.008 41 I,

Chromium 0.174 20 0.174 0.098 56 3 0.15 0.07 44
Nickel 0.142 17 0.142 0.103 72 I 0.14 0.10 72

.

+ - indicative value only

Table IV Mussel- QTMOOSBT (mglkg)

Assigoed N Robust Statisties . tSclectioD i
Value .

Mean Std. Dev. CV-% Rejeetions Mean Std. Dev. CV-%
.
,

Cadmium 0.051 42 0.058 0.021 36 12 0.053 0.010' 19
Mereury- 0.024· 38 0.025 0.008 30 13 0.023 0.003 13 I·

line' 16.4 41 16.8 1.8 11 13 16.5 0.8 5.1
Arsenie 1.29 16 1.29 0.32 24 4 , 1.29 0.16 12
Copper : 1.60 42 1.70 0.33 19 7 1.61 0.25 . 16 ,
Lead 0.465 42 0.469-- 0.123 26 15 0.44, 0.03 7.8
Chromium 0.660 20 0.660 0.207 31 3 0.68 0.15 21
Nickel 0.518 19 0.518 0.105 20 2 0.50 0.08, 16
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Table V A Comparisoo usiog t Selection: QUASIMEME and NOAA (1992)- mglkg

: N Scdimcot - QTMOO6MS N Scdimcot R (NOAA/6)
IfReiections Mean, Std. Dry. CV-% Rcjections Mean Std. Dry. ev·%

Aluminum 30 11 30300 2100;, 6.8 22 6 21900 2070 9.5

Cadmium' 42 10 0.028 0.008 31 27 5 0.14 0.03 18
Mercury 34 12 0.020 0.006 26 17 3 0.038 0.016 33
Zinc 45 23 30.6 0.6 2.0 31 4 44.2. 5.3 12
Arsenic' 15 2 6.15 0.85 14 23 3 6.2 LI 18

,

Coppe'" 15 2 2.96, 0.69' 23 I
,
,

Copper', 33 3 4.08 0.72 18
Copper' 48 6 3.71 0.77 21 31; 6 9.8 0.9 9.1

"

Lead" 14 1 9.86' 2.22 24,
I·Lead 33 10 16.7 1.0 6.2
~

Lead' 47 2 14.4 3.9 27 ~7 2 10.4 2.5 24

Chromium" 6, o· 19.0 9.7 5), I;
.

Chromium 17 3 34.1 5.5 16· '.
,

Chromium 23 5 33.6 6.5 19· 29 9' 37.5 5.9 16 ~

Nickel" 6 0 8.7 1.0 11 }:

Nickel 17 5 11.6 0.5 4';

Nickel 23 II 11.6 0.5 4.9· ~7 3 20.6 1.4 6.8 .

P - partial decomposition I - total decomposition C _ combined results

Table VI A Comparisoo using t Selection: QUASIMEME and NOAA (1994)- mg/kg;

Sedimcnt QTMOO7MS ; Sedimcnt U (NOAAl8) "

iN' Rejections. Mean Std. Dry. CV·% N Rejeetions . Mean. Std. Dry. CV·%
A1uminum' 30 8 36500 2900 7.9 36, 18 51600 " 1900 " 3.6
Cadmium" 45 19· 1.43 0.09 6.2 35 10 1.44 0.15 10.4

;

Mercury . 35 7 0.383 0.048. 13 28. 6 0.56 0.07 12 .
Zinc' 45 5 167 10· 5.8e 140. 6· 205 12 5.8 i

Arsenic' 15 1 16.4, 1.5 9.2 31 3 16.0 2.3 14
Copper 47 2 23.6 2.2 9.2 140· 9 72.7 4.0 5.5 .
Lead 46 10 48.4· 4.42 9.0 39· 6 113 10 8.7 I'

Chromium 23 2 78.6 ' 19.6 25 38 11 50.8 6.0 12

Nickel" 6 0 17.4 1.2 6.8 .. . [,
Nickel' 19 1 22.0 3.2 15 .
Nickel 25 1 20.8- . ' . 3.5 - 17 36 . 3 .. 22.8 . - 2.5 --. 11 --_. .. <

P - partial decomposition t - total decomposition C _ combined results



Table VII: !o Comparison using t Se~ection: QUASIMEME and NOAA (1992)- mglkg

[rror! . N Plaice Musde - QTMOO4BT. N; Flounder Musde Q (NOAA/6) ,
Bookmark- not I) - - !; I,

1delined. liRejections ' Mean Sld. Dev. CV-% Rejections ' Mean- Sld. Dev. CV-%
Cadmium, 39 13 0.0061, 0.0018; 30 18· 6 00078 . 0.0009 11

,
Mercury 38: 15 0.060',' 0,012 9,6' 23 5 0.068 ; 0.007 9.8 ;

Zine 41 7 5.62 0.58 10'· 29 7 5.11 0.32 6,3
(

"

Arsenic' 16 3 5.70 1.53 27 122 4' 26,8 2.5 9,8 ,
Copper 42 13 0.22 0,04 19 28 8 0,72 0,08 12 .
Lead 38 20 0.019 0,008' 41 20 3 0.096 0.025 27 ,
Chromium· 20, 3 0.15 0-07 44 27 8 1.48 0,23 15
Nickel 17 1 0.14, 0.10· 72 21 5 0.78 0.15 19 ,

, -

Table VIII A Comparison using t Selection: QUASIMEME and NOAA (1993)- mglkg

li N Musscl- QTMOOSBT . N· Mussei S (NOAAl7) . ~

Rejeclions " Mean Sld. Dev. CV-% Rejeetions Mean Std. Dev CV-%
Cadmium 42 12 0.053 0.010· 38· 14 0.15 0.01 6.4

~
19

Mercury 38 13 0.023 0.003· 13 24 3 0.011 0.002 16
~

Zine 41 13 16.5 0.8· 5.1 40 12 25.7 0.9 3.5
Arsenic 16 4· 1.29 0.16 12 32- 9· 2.50 0.22 9,0
Copper. 42 7 1.61 0.25 16 40·., 11 0.76 0.04 5.4-·
Lead 42 15 0.44. 0.03 7.8· 34 10 0.21 0.03 13
Chromium 20.·' 3 0.68.' 0.15 21 29 11 0.093 . 0.026 29
Nickel 19 2 0.50 0.08 16 31 8 0.16 0.03 17

..



ANNEX 5

MARINE CHEl\lISTRY WORKING GROUP
Reykjavik, Iceland, 3-7 April 1995

, . r. ~ ,

CHLORINATED ALKANES IN THE MARINE ENVIRONMENT

INTRODUCTION

Chlorinated alkanes are a large group of compoimds and
it can be assumed thai not all members are relevant for
the marine environment. GESAMP (1990) made a
selection based on criteria such as log Kow' toxicity,

persistence, production, and use of the chemical. The
resulting list of potentially hamiful substances contained
mainly low molecular weight (C,-C3) chlorinated
alkanes such as chlorinated methanes (e.g.,
dichloromethane, chloroform, carbon tetrachloride),
chlorinated ethanes (e.g., 1,1 ,2,2-tetrachloroethane,
1,1,2-trichloroethane), chlorinated ethenes (e.g., 1,1,2,2­
tetrachloroethylene, 1,1 ,2-trichloroethylene) and
epichlorohydrin (l-chloro-2,3-epoxypropane).

The compounds in question exhibit similar physico­
chemical properties, have a widespread use, and are
produced in large quaritities. Due to their persistence arid
volatility, they may be transpofted over considerable
distaitces (Krysell, 1989). A number ofthese'compounds
therefore been used as tracers for atmospheric miXing
and ocean flux studies (Fogelqvist et a/., 1982; Krysell
and Wallace, 1988; Krysell, 1992). It cari therefore be
expected that a certain amount" will enter the oceans
through equilibrium partitionmg. Biodegradaiion (mostly
aerobic) has been reported but the data are somewhat
conflicting, varying from practically none to
considerable degIadation (Howard, 1991; Howard et a/.,
1991). No significarlt adsorption to sedunentS is
expected, especially not in sediments with a low organie
carbon content, and no, significant bioconcentration is
expected (Hovvard, 1991). However, concentniiions in
biota (DickSon and Riley, 1976) and sediments (Bianchi
et a/., 1991) are significantly higher than those iri the
surrotinding enviromrient.

Most of the abOve compoUnds have been inte~sively
studied in ground- and fresh-water systems. However,
much less is known about their presence and tiehaviour
in the manne environment., This paper is, deliberately :
limited to fmdings in the marine environment.

"
CHEMICAL AND PHYSICAL PROPERTIES

An overview of the most important physico-chemical
properties of a number of chlorinated alkanes can be
found in Table AS." All compounds are liquids at room
temperature, but will exist pnrnarily iri the vapor phase
as a result of their relatively high vapor pressure. This
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propertY has led therri to be important: atIl10spheric
cöntaminants. It can be expected that I atinospheric
transport followed by equilibrium partitioning will cause
awidespread distribution in the environment, especially
smte residence tunes in the atrriosphere are relatively
high. It is believed (Howard, 1991) that as a result of
their water solubility, Henry's Law constant and vapor
pressure, no significaltt adsorPtion to soil will occur. The
compourids are believed to be rapidly removed from soil
by evaporation or leached out into groulld water, where
their fate remains unknown. The relatively low log K
,." "" "" . ow
would also suggest that no significant bioconcentration
will <>ccUi. : •

SOURCES

Naturalsources

No natural sources are known for the members of this
group of compoUnciS with the exception of chloroform,
which is aplant volatile (Graedel, 1978).

Artificialsources

All meinbers of the group are impoitaIlt ißdustrial
products or intermediates and are used in a vanety of
roles such as degreaser, ftre extinguisher, grain fumigant,
solvent, coupling agent iß and-Iaiock gasolme, dilution
agent for pesticides, floataticin ~agent, paint, remover,
metal degreaser and dry, cleaning agent (IARC, 1979;
Drury and Hammoris, 1979; Khan and Hughes, 1979;
U.S. EPA, 1979, 1980; Vershuereri, 1983; Wallace et al., •
1987).

COlltamination of the environment will take place as a
result of fugitive emissions during productiori arid use of

, the chemicals or thToughwaste water arid effiuents ofthe
following industries: paiIit arid ink iridustries, metal
ißdustries; non-ferrous metal industrit~s, organic
chemical industrles (petroleum refming, pesticide
prOduction, rubber industries, plastic ißdustries),
pharmaceutical industries, and cleaning industries (Drury
arid Hammons, 1979; Johrls, 1976; Khari and HUghes,
1979; Singh et a/., 1979; U.S. EPA, , 1980, 1981;
Vershueren, 1983). Chloroform is also produced during

" the chlorination of drinking water, eooling water, and ','
municipal waste water (IARC, 1979; U.S. EPA, l~ns,
1984). AMual production quantities for a number of'
chloririated hydrocarbons ean be fOUnd iri Table AS.2.

,..
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Table A5.!. Relevant physico-chemical parameters for a number of chlorinated (C -e )hydrocarbons (after Boward,
.. ,',,' .,' I 2

1991; van Leeuwen et al., 1992).
" ' .' , ,,'M,"

Component BP Mp· . MW· log s· Vapor pressure 11
("C) ("C) (g) K 4 (mgll) (mmHg) 3

ow (atm-m Imole)
carbon tetrachloride 76.54 -23 153.84 2.83 805 113.8 at 20°C 3.04E-2 at 24.8°C
CCI. ;'

chlorofonn 61.7 -63.5 119.39 1.97 7950 246 at 25°C 4.35E-3 at 25°C
CIlCl l ,', ""d

dichloromethane J9.75 -95.1 84.94 1.25 13000 434.9 at 25°C 2.68E-3

CHPi· , ' . ,

I,I-dichloroethane 57J -96.98 98.96 1.79 5060 227 at 25°C 5.87E·J
ClIlClICI

2 " ' .. .., .
1,2-dichloroethane 83.47 -35.36 98.96 1.48 8524 78.7 at 20°C 9.77E-4
ClIPCH2CI ..''''
tetrachloroethane 146.5 -36 167.86 2.3 2962 6.1 at 25°C 4.55E-4 at 25°C
CHCI2CHCI

2

tetrachloroethylene 121 -19 165.82 3.4 150.3 18.49 at 25°C 1.49E-2
C2CI.

1,I,2-trichloroethane 113.8 -36.5 133.42 2.07 4420 JO.3 at 20°C I.2E·J at 20°C
ClICI2CH

2
CI ,

I,I,I-trichloroethane 74.1 -30.4 133.42 2.49 1495 123.7 at 25°C 8E·J
CCI3CH3 "

trichloroethylene 87 -73 131.40 2.42 1100 69.0 at 25°C I.OJE·2
CCIFIICI " '. .,., ", , "

pentachloroethane 161 -29 202.29 3.05 480 J.5 at 25°C 1.94E·3 at 25°C
CCIlCIICI

2 .. ,

I ' 2 J... 4 . "', .' , " "..' . •
Boiling point, Melting point, Molecular weight, Log octanoVwater partition coefficient, Solubility in water,

6 " ' ,
Henry's Law Constant

Table A5.2. Annuai production quantities for a number of chlorinated hydrocarbons' (lioward, 1991).

'. ' .
Chemical Annual Production Quantities

"." (tolmes)
monochloroethane 304000 (1976)
1,I,l-trichloroethane 286 000 (1976) ,
1,2·dichloroethane 3.6 million (1976)
carbon tetraehloride 266000 "., .'

, '
ANALYSIS

Vollitlles are extracted from the matrlces by liquid-liquid
extraction or by volatiliZation. Ekhmd er al. (1978) used
a batchwise liquid-liquid. extraction in a fuimel with
pentane for the exuacticin ofvolatiles from sea water
(see also Fogelqvist et a/.; 1982; and Fogelqvist, 1985, in
Krysell, 1989). Fogelqvist and Krysell (1986) used a
liquid-liquid extractionin a segmented flow directly
coupled to the ,on-coluinn injector of" the gas
chromatograph for the analysis of sea water. This on-line
extraction method requires minimum sampIe handling
arid thus guarantees a minunUm ofcontamination.

Most other analytlcal 'methods are. based on the
volatilization of the compOunds in question, using either
static (equilibnurn). (Heiz and Hsu, 1978) or dynamic
(non-equilibnWn) headspace techniques, (Bellar ,and
Lichtenberg, 1974; Bianchi er al., 1989, 1991; Boren et

ai., 1982; Grob, 1973; Grob and Grob, 1974; Grob et ai.,
1975; Grob arid Zureher, 1976). The contarniriantS in the
sampIe are mobilized by vacuurrl extraction techItiques,
heating the sampIe, purgirlg the sampie with an inert gas
such as He or N2' or a combination of both methods.

The resulting gas phase is then immediately analysed
(static headspace techniques) or an additional

. concentration step is performed (dynamic headspace
techItiques). To this purpose, off-line or on-line cold
tr:'ips, solid traps (TenaX, activated carbon, silica gel or
combiriations) or a combinaiion äre used to concentrate
the contaminants prior to analysis. Avanant of the latter
is the use of the gas chromatography (GC) column,
cooled down to temperatures around -90°C, aS the trap
(PIWCC: Purging and Whole Column Cryotrapping)
(Cohran, 1987; Pankow arid Rosen, 1988; Pankow,
1990; Pankow and RoWids, 1991). Analysis is then
performed throu&h desorPtion ofthe traps and immediate
injection in a gaS chromatograph with an appropriate

37



Table ..\5.3. Conceritrations ofseveral chloririated hydrocarbons in marine and estuarine water.

detector (electron capture detector, Hall detector, or mass
spectrometer).

DISTRIBUTION AND LEVELS IN THE MARINE
ENVIRONMENT

Few data are available on the presence and distribution
of these coinpounds iri the marine environment,
compared to other types of compouods such aS
polychlorinated biphenyls (PCBs). This is probably the
result of problems that are associated with the analysis of
the compounds and the assumption that the group in
question should not be considered as a direct thfeat to the
marine environment.

Water

Concentrations in sea water are generally low, in the ng
r' range or below, but exceptional concentrations up to
200 Jig r' have been reported (Table A5.3).

,
I

Evaporation appears to be the principal rem~val process
for chlorinated alkanes, with half-lives ranging from
several days to several yem (Howard, 1991). The
majority of data for removal processes is fomid irl studies
conceming ground water, fresh water, arid drinking
water (Wilson et a/, 1986). Biodegradation,l hydrolysis,
and photo-oxidation rates are consideied to be
insignificant in comparison with evaporation processes
(Howard, 1991). AdsorPtion to sediments and
bioconcentration in aquatic organizms are also not
considered to be impcirtaIit removal processes (Howard,
1991). Table A5.4 gives an overview of both estimated
arid calculated half-lives for a number of: chlorimlted

. alkanes iri aqueous systems. The half-lives' reported in
the table are the riet result of the different processes
mentioned above. Aerobic. conditions will generally
result in shorter half-lives,. ·due to increased
biodegnidation.

•

•

·Values reported are calculated from Figure 4 in Krysell (1992) and are therefore an approxunatlOn.

... ... ..
Chemical .~,t, Location Concentration References ..
carbon tetrachloride Solent Estuary, UK 10-311 ng r Bianchi et al., 1991

Humber Estuary, UK 3.1-18 ng r' Krysell and Nightingale, 1993 .
Weddell Sell, Antarctica 1.2-1.3 ng r' • Krysell, 1992
Rhine Estuary 0.9~.1 ngr' Krysell and Nightingale, 1993
Tees Estu8ry, UK <25-29ng r' Dawes and Waldock, 1994 .
Wear Estuary, UK <25-102 ng r' Dawes and Waldock, 1994

1,I,l-trichloroethane Liverpool Bay, UK max 03.3 Ilg r Pearson and McConnell, 1975
Solent Estuary, UK 0.01-1.01Ilg r l .. Bianchi et a/., 1991
Weddell Sea, Aßtaretica 2ngr' • Krysell, 1992
Humber Estuary, UK 5.1-53 ng rl Krysell arid Nightingale, 1993
Tees Estuary, UK <l(Hi02 ng r l Dawes and Waldock, 1994
Wear Esluary, UK <1()....64 ng rl Dawes and Waldock, 1994

1,2-dichloroethane Gulf of Mexico 0-21Ong r .. Sauer, 1981, in Howard, 1991!
Solent Estuary, UK 0.04-0.53 Ilg r' Bianchi et al., 1991·:-.0-': .
Tees Estuary, UK 720-4020 ng r' Dawes and Waldock, 1994

trichloroethylene Sea water max 3.6 Ilg r' Dyksen and Hess, 1982,
in Howard, 1991

Rhine Estuary 1.3-74 ng r l
, Krysell and Nightingale, 1993

Wear Estuary, UK <10-132 ng r l Dawes and Waldock, 1994
tetrachloroethylene Sea water 0.1-0.8 ng r Murray and Riley, 1973,

0.87-:-1'7 ng r l
Pearson and McConnell, 1975

Humber EstUary, UK Krysell and Nightingale, 1993
Rhine EstUarY 1.3-47 ng rl Krysell and Nightingale, 1993
Tees Estuäry, UK <10-175 ng rl Dawes and Waldock, 1994

chloroform NE Atlantic Ocean 4-13 ng r Sauer, 1981, in Howard, 1991 \
Gulf of Mexico 4-200 Ilg r l Murray and Riley, 1973 '

20-35 Ilg r l BianchietaL,1991
Tees Estuafy, UK <10-11,500 rig r' Dawes and Waldock, 1994
Rhirie Esluary .. 4.8-91 ng r' Krysell arid Nightingale. 1993 .

- .. ...
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Tllble AS.4. Aqueous half-lives for ariumber ofvolatile chiorinated
hydrocarbons (Howard et al., 1991).

11 high value, L'" low value

Aqueous half-life .
Cheinical '''-'," Aerobic . Anaerobic
chloroform H: 6 months 11: 4 weeks

L: 4 weeks L: 1week
1.i-dichloroethane H: 22 weeks H: 88 weeks

L: 32 days L: 128 days
1,2-dichloroethane H: 6months H: 24months

1.1.i-trichloroetharie
L: 100 days L: 400 days
H: 39 weeks H: 156 weeks
L: 20weeks L: 80weeks

trichloroethylene 11: 1year H: 4.5 years
L: 6months L: 98 days

~etrachloroethylene H: 1year H: 4.5 yem
L: 6 months L: 98 days

--

Little is known of the fate arid concentrations of
chlorlr1ated alkanes in marine sediments. Howard (1991)
expected that evaporation froin water will be .. the
principal pathway for removal of chloririated alkanes.
B:iSed on their physico-chemical properties, he also
stated thatsorption to sediments should be insignHicant
in companson.. However, O'Connor and. Co'nnoHy
(1980) in Bianchi et al. (1991) stated that sorptive action
by sediments was directly. involved iri thei removal of
volatile organie cömpounds from overlying water,
regardless ofthe sediment type; Similarly, Bianchi et al.
(1991) demonstrated, during acase study in the Solent
Estuary, that volatile organie compounds äre ubiquitous
in the estUaIy. They conchided that sediments have the

potential to accunlulate and concentrate much higher
levels than might normally be fciund in the water
colunin. A distinctive seasonal variation was also
observed, with the lowest concentrations iri the perlod
July-August and the highest concentrations in October­
Jarlliary. Apparently, higher temperanires during summer
cause evaporation fromthe s\lrface water to bedominant
over deposition and. sorption. to, sediments.
Concentrations increase during auturim arid winter as a
result of lower tempeninifes ccimbined with increased
organie loads. Table AS.S gives an overView of
concentrationsof a number of compounds in marine
sedinients arid water. The concentrations in the
sedimentS are generally higher than those iri the
surrounding water, confuming aconceriiration gradient
between water and sediment.

Table AS.S. Co~centr:ition~ of a number ofvolatile chlorinated hydrOcarbons in the

Solent Estuary (Bianchi et al., 1991)..
'. . ,

Chemical Concentrations in water Concentrations in sediment
", (ng rl) (ng g.l) ,.. ~.

carbon tetrachloride .... <10-3 II 0.075-1.9
dichloromethane 15-1000 .... 0.020-2.7 "

1,I,l-trichloroethane <5-2790 0.070-31
1,2-dichloroethane .- 15-955 0.070-11
trichloroethylene '" <10-603 0.070-4
tetraehloroethylene ... <10-343 0.085-20
chloroform 10-7500 '... 0.097-23

Very few data are available on the presence and
distribution of these compounds in marine biota. A
number of authorS (Dickson arid Riley, 1976; Pearson
arid McConnell. 1975) have analysed biological tissues
for the presence of these short-chained chlorinated
hydrocarbons. Concentrations iri marme fish and
invertebrates vary up iö 1100 ng goi lind 1040 ng goi,
respectively. Their resultS (Table AS.6) clearly

demonstrate that the coricentrations in biota are
significantly higher than those in sediments or water (see
above), iridicating a certain degx.ee ofbioconcentnition.

However, the potential. for biocimcentnition or
biomagnification is considered to be very low (Howard,
1991; Dickson arid Riley, 1976; Neeley etal., 1974;

Pearson arid McConriell, 1975; McConnell et al., 1975;
U.S. EPA, 1978) since calculated or estimated
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bioconcentration factors (BCFs) are generally low
(between 0.3 and 226, see Table A5.7), especially
compared to other weIl-knoWn environniental
contamiriailts such as PCBs (BCFs up to 50 000, Veith er
al., 1979). As a general rule, it can be stated thai
biciconcentration increases with. the degree of
chlorination. It should be noted thai the data iri Table
A5.6 date back to the 19705 and may therefore not
reOect current coriditions.

Even though the potential for bioconcentration is thought
to be low, toxicitY data suggest that the selected
compounds should be considered as impoitani
environmental contarninantS.

TOXICOLOGY

A varietY of toxie responses, mainly in the liver and
kidriey, have been described (Della Porta et a/., 1961;
Klaassen and Plaa, 1967, 1969; National Cancer
Institute, 1976; Nielsen and Larsen, 1965; Recknagel et
al., 1973; Reuber, and Glciver, 1967). Humaris are
exposed by inhalation, skiri contact, arid the intake of
conbminated water and food. Moreover, most members
of the groupare suspected or confmned carcinogenic
substances .(ref.: Priority ,Toxie Pollutints). This also
inlplies thai even though the potential to biocancentrate
is low, the consequences may be important. :

Table AS.6. Concentrations of a number ofchlorinated hydrocarbons in marille biob. ..
Chemical Biota Concentrations References

(ng g.l)
chloroform marine fish (various species) 5-851 Dickson and Riley, 1976

Pearson and McConnell, 1975
marine invertebrates (various species) 2-1040 Dickson and Riley, 1976 ,

,-'.,. ". Pearson and McConriell. 1975
1,1.I-trichloroethane marine fish (various species) 2-26 Dickson and Riley, 1976 .

Pearson and McCorulell. 1975
manne invertebrates (vaiious species) 0-34 Dickson arid Riley, 1976

" "'""" PearSon and McConnell. 1975
trichloroethylene marine fish (various species) 0.66-1100 Pearson and McConnell, 1975
" . ".~ ,.'~ manne invertebrates (various species) 2-250, PearSon and McConnell. 1975
tetrachloroethylene marine fish (various species) 0.3-479 Pearson and McConnell. 1975

marine invertebrates (various species) 0.5-176 Pearson and McConnell. 1975
carbon tetrachloride marine fish (v~ious species) 3-209 Dickson and Riley, 1976

marine invertebrates (various species 2-114 Dickson and Riley, i976

, , ,
Table AS.7. Calculated or estimated bioconcentration factors (BCFs) ofsome chlorinated C -e hydrocarbons.

I 2
- >c, ..". -, .....

Chemical .. ' BCF References
carbon tetraehloride . 10-100 Pearson and McConnell, 1975 ,

chloroform 1.6-10.35 Anderson and Lusty, 1980
Barrows et a/.; 1980

trichloroethylene 2-25 Dickson and Riley, 1976
_.'-,. Pearson and McConnell. 1975

1,2-dichloroethane 0.3-8 Barrows, et a/.; 1980 .
Howard and Evenson. 1976. in Howard. 1991

1.1. I-trichloroethane 8.9 Davies and Robs. 1984. in Howard, 1991
tetrachloroethylene 38.9-226 Neely eta/.; 1974

Barrows. et al., 1980
- Lyman et al.• 1982 -·e, .... ,

·e

"
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ANNEX 6

MARINE CHEMISTRY WOIUciNG GROUl>

, . .. .'
Reykjavlk; Icelarid, 3-7 April 1995

BENZENE AND ITS C I-Cl ALKYL DERIVATIVES IN niE MARINE ENVIRON~1ENT

Artificial sources

these compotinds. They are rapidly removed from soil by
evaporation or leached out into ground. water.
Biodegradation in ground water has been demonstrated
in the presence of oxygen (Barker et al.~ 1987). The
relatively low log Kow would also suggest that no

significant bioeoncentration will occur.

Natural sources , .

Benzene lind its CI and Cl alkyl derivatives eire natural ~ e
constitUentS of cmde oil (Graedel, 1978; rARC, 1982;
NAS, 1980; Vershueren, 1983) and are produeed as plant
volatiles or during voleanic eruptions and forest flfes
(Graedel, 1978).

These chemicals are important industrial ' intermediates
and are used in the production of paintS, varnishes, glues,
arid styTene, and as. solventS (Fishbein, 1985; Graedel,
1978; Hawley, 1977; IARC, 1982; NAS, 1980;
Versehueren, 1983; Walker, 1976). Contamination ofthe
environment results from emissions and, spills during
their production arid use as a chemical intermediate and
during proeesses of petroleum refming, eoke proeessing,
lind ore minirig (Graedel, 1978; IARC,' 1982; NAS,
1980). Wastewaters from these industries are another
source of eontamination. A significant amount wil,l als<?;.
enter the environment during production,. venting, .,.
transport, and combustion of gasoline and diesel oil or
emissions froin residential wood.burriing stoves arid
flfeplaees (NAS, 1980). Armual produetion amöunts can
be found in Table A6.2.

"I'SOURCES

,
Benzene and CI and C2 alkylated benzenes have siniilar
physico-chemical properties, are importailt ißdustrial
products with large annual production amounts" and
behave in a similar way in .the marine environment They
are are well-known atmospheric pollutants mainly
associated with the use arid combustion of fossil fuels.
Atmospheric, deposition and industrial , wastewater
discharges are. the pnncipal routes of entry of these
compounds into. the marine environment The
compounds are readily degraded in the atmosphere
through reactions with photochemically pr~duced

hydroxyl radicals, and residence times in the atmosphere
are therefore short. Biodegi-adation (mostly aerobic) is
reported for a11 members of the group, with half-lives
varying from several days to several weeks. No
significant .adsorption to sediments is expected,
especially to sedunents. with a low organie carbon
content, and no significant bioconceiitration is expected
to occur (Howard, 1990, 1991).

, '.

CHEMICAL AND PHYSICAL PROPERTIES

INTRODUCTION

Table A6.1 gives an overview of the most iIDportant
physico-chemical properties of these compounds. At
room temperature they exist as liquids with a relatively
high vapour pressure. This property, iri combinatiori with
their production during the combustio~. of fossil fuels,
has resulted in their being important atmospheric
contaminants. Although the residenee times of inono­
aromatic hydroearbons in the atmosphere are short, a
proportion will reach the oeeans and seas through
equilibrium partitioning and wet deposition. Howard
(1991) repoited that Iittle adsorpiio~ ~o ~oil ~ilI oeeur
due to the high water solubility and vapour pressure of

Table A6.1. Relevant physico-ehemical parameters for benzene and ancylated benzenes (after Howard, 1990, 1991; van '
Leeuwen et a/., 1992).

IBoiling point, 2Melting point, 3Moleeular weight, Log oetanollwater partition coefficlent, Solublhty 10 ~ater,
6 '
Henry's Law Constant

Component BPI MP2 MW3 log KOw4 SS Vapour pressure n6

eC) eC),. (g) (mg rl
) (mm Hg at 25°C) (atm-m3/mole)'.'

benzene 80.1 55 78.11 2.13 1791 . 95.19 5.43 x 10"
toluene 110.6 -95 92.13 2.73 534.8 24.8 5.94 x 10'
o-xylene 144.4 -25 106.17 3.12 175. 6.6 5.1 x 10"..

m-xylene 139.3 -47.4 106.17 3.20 146 8.3 7.68 x 10"
p-xylene 137 13 14 106.17 3.15 156 8.7 7.68 x 10"
ethylbenzene 136.2 -94.97 106.16 3.15 161 9.53 8.44 x 10"

, 4 .. , ..
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Table A6.2. Annuai produetion quantities for benzene, toluene, arid
ethylbenzene in the U.S.A. (Howard, 1991).

....

Chemical Annual Production Quantities
(tonnes)

~'.....

benzene 4 million

toluene 2.5 million

".

ethylbenzene 3000

•

ANALYSIS

Traditional liquid extrlletion teehniques (Lawer a/.,
1991) or static (equilibrium) and dynamic (non­
equilibrium) headspaee techßiques (Bellar and
Lichtenberg, 1974; Bianchi er a/., 1989, 1991; Bor~n er
a/., 1982; Grob, 1973; Grob and Grob, 1974; Grob ei a/.,
1975; Grob and Zürcher, 1976) are used to isolllte these
compoUllds. Dynamic headspace techniques (purge and
trap) offer the advantage of an additional concentration
step. Tbisconcentration step is, in manycases, necessary
to obtain ~dequate sensitivity for environmental sainples.
Chemicalsin the sarnple are mobilized by heatmg and/or
purging the sampie with inert gases such as He or N2 or

by using vacuum extraction techniques. Tbe resulting
gas phase is subsequently injeeted int<> a gas
chromatograph (static headspace techniques) equipped
with . a suitable detector. (in most. cases a mass
spectrometer), or. an additional concentration step is
perfonned (dynamic headspace techniques). ComponentS
in the carrier gas are subsequently ceneentrated using .
off-line or on-line cold traps, solid mips (Tenax,
activated carbon, silica gel or combinations) or a
combination of these, prior to injection into a gas
chi-omatograph.

~" • , l

DISTRIBUTION AND LEVELS IN THE MARINE
ENVIRONMENT

Data on the presence and distribution of these chemicals
in the marine environment are generally sparse. This is
probably due both to. difficulties associated with the
analysis, and the assuIDption that they are not considered
to be a dariger to the marine environment.

Water

Coneentraiioris in sea water are generally low, in the ng
r l range or below, but exceptional concentrations up to

. 1 . .
400 ~g r have been reported (Table A6.3). Evaporation
is tbought to be one of tbe principal processes of
removal, but biodegradation can be equally unportant

(Howard, 1990, 1991; Wakeham er a/., 1983). Tbe
predominant process will depend on water temperature,
mixing conditions, the existence of accliniated micro­
organizms, and the presence of oxygen. Degradation
half-lives for benzene and the alkylated benzenes can be
fOUnd in Tabh:: A6.4. Adsorption to sedunents and
bioconcenmition in aquatic organiZrris are not considered
to be .. important removal processes (Howard, 1991),
although seme adsorPtion to sediments may be expected.
Tbe half-lives are the net result of all the processes that
lead to degradation in aquatic systems and are an
estimate. of the highest and lowest rates of removal
(Table A6.4). Tbe differences between the half-lives
under aerobic and anaerobic conditions are mainly the
result .. of different biodegradation I'rocesses. Aerobic
conditions will generally enhance biodegradation.

Sediment

Concentrations reported in sedunentS are given in Table
A6.5. Although adsorption to sediments is thought to be
unimportant, some adsorption might oceur (Howard,
1991). Bianchi er al. (1991) demonstrated that benzene,
alkYlated .benzenes, .and other. volatile organic
compounds were ubiquitous in the Solent Estuary. Tbey
concluded that sediffientS have the potential to
accumulate and concentrate much higher levels than
might normally be found in the water colurnn. A
distinctive seasonal variation was also observed, with the
lowest concentrationsin the perlod July-August and the
highest concentrations in October-January. Higher
temperarures duririg sumnier cause evaporation from the .
si.üface water. to dominate over deposition and so,rption
to sediments. Concentrations increase during autUmn and
winter aS a result of lower temperatiires combined with
increased organic loads. Tbis waS in agreement with the
statement of O'Connor arid Connolly (1980) cited in
Bianchi er a/. (1991) which claimed that sorptive action
bY. sedunenci was directly involved iri the removalof
volatile organiccompounds from overlying water,
regardless oftbe sediment type.
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Table A6.3. Marine and estuarine water concentrations ofbenzene and alkylated benzenes.

Chemical Location Concentrations Reference
benzene Gulf of Mexico 5-15 ng I" Sauer, 1981

in Howard, 1991
Solent Estuary, UK 0.100-55 ~g 1'1 Bianchi et al., 1991 I

toluene Gulf of Mexico 3-376 ng I" Sauer, 1978, 1981
in Howard, 1991 ;

Solent Estuary 0.010-400 rg r l Bianchi et al., 1991 i

Vineland Sound 10-54 ng I' Sauer, 1978, 1981 ,
in Howard. 1991

.m- and p-xylene Gulf of Mexico 2.7-24.4 ng 1" Sauer, 1978, 1981
in Howard, 1991

Vineland Sound 4.5-66 ng 1'1 Sauer, 1978, 1981
in Howard, 1991

m-xylene Solent Estuary 15-955 ng I' Bianchi et a/.. 1991
o-xylene Vineyard Sound 1.8-2.5 ng I" Gschwend et al., 1982 :

Solent Estuary 0.010-400 ~g 1"1 Bianchi et al., 1991 .'
Gulf of Mexico 1-30 ng 1'1 Sauer, 1978, 1981

.
in Howard, 1991

ethylbenzene Gulf of Mexico 0.50-5.0 J.1g r' Sauer, 1978, 1981
in Howard, 1990

Solent Estuary 0.010-312 J.1g 1'1 Bianchi et al., 1991

Table A6.4. Aqueous half-lives for benzene and alkylated benzenes
(Howard et al., 1991).

-
Chemical Aqueous half-life

Aerobic Anaerobic
benzene H: 16 days H: 24 months

L: 5 days . L: 16 weeks
to1uene H: 22days H: 30weeks

L: 4 days L: 8 weeks
o-xy1ene H: 4weeks H: 12 months

L: 1 week L: 6 months
m-xy1ene H: 4 weeks H: 16weeks

L: 1 weck. L: 1 week
p-xylene H: 4wceks H: 16 weeks

L: 1 week L: 4weeks
ethylbenzene H: 10 days H: 228 days

L: 3 days L: 176 days

H= high value, L= low value

Table A6.5. Concentrations ofbenzene and alkylated benzenes in the Solent Estuary
(Bianchi et al., 1991).

Chemica1 Concentration in watcr Concentration in sediment
r l ngr l

.ng

benzene 0.10-55 0.3-97

toluene 0.01-400 0.55-480

o-xylene 0.010-400 0.87-480

m-xylene 15-9SS 0.07-11

ethylbenzene 0.01-312 0.51-201
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Biota

Few, data are available on the concentrations and
distribution of beniene arid alkylated benzenes in marine
biota. Table A6.6 gives an idea of concentrations that
were .detennined in several marine species.

Concentrations are I~w and in the same range as these in
sed~ents. A c?nclusion might be that this group of
chemicals shows little tendency to bioconcentrate.
Similar results were expected from calculated and
estimated bioconcentration factors (BCFs) (Howard,
1991).

Table A6.6. Coricentrations ofbenzene and alkyiated benzenes in marine biota.
" ..

Chemical Species Concentration Reference

benzene oyster (Crassostrea virginica): 220 nglg Ferrario et al., 1985
Lake Pontchartrain

c1am (Rangia cuneata); 260 nglg Ferrario et al., 1985
Lake Pontchartrain

toluene oyster (Crassostrea virginica): 3.4 nglg Ferrario et al., 1985
Lake Pontchartrain

c\am (Rangia cuneata): 11-18 nglg Ferrario et al., 1985
Lake Pontchartrairi

marille fish (in a petroleum cont3minated 5 Ilgtg Tsani-Bazaca, et al., 1981
harbour, Japan) in Howard, 1991

ethylbenzene bottom fish 100 ngtg Nicola. 1987,

. - in Howard, 1990

"•

It is very Ükely that the physico-chemical properties,
such as log Kow' of the selected aromatics are not the

only , facterS intluencing bioconcentration. Rapid
metabelism preventS bioaccumulation arid can result in
detoxification or taxic activity. In the case of benzene,
metabolism is aprerequisite for toxicity (Kalf el 01., '
1987). Tbe ,environnlental impact of benzene lies in its
preserice and widespread distribution rather thm itS
potential to bioconcenträie.

TOXICOLOGY

Of these chemicatS, only beDZene has been conrmned as
a carcinogen (Ieukemic agent) in humans (Verschueren,
1983). Uptake by htimans will occur prirriarily from
inhalation of contaminated airand ingestion of
contaminated water. Ccinsumptiori of. fish need not be
considered as an importarit somce, since the chemical
has alow potentialfor bioconcentration. carciriogenicity
ofthe alkylated benZeries is suspected, but not proven.
Berizene and toluene ,have been shown. to adversely
afTect aquatic org~izms (Verschueren, 1983). Exposure
of marine organizms to these compouods via their food
is likely to be low, but data are non-eidsteni.
. .
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ANNEX 7

MARINE CHEMISTRY WORKING GROUP

Reykjavik, Ieeland, 3-7 Apri1199S

RECOMMENDATION LIST

Recommendation 1
The MCWG reeommends that a workshop should be
organized on estuarine behaviour of metals preeeeding
direetly the next MCWG meeting, chaired by J.F.
Chiffoleau.

Recommendation 2
The MCWG recommends' that an interlaboratory study
for the analysis of traee metals in sea water be organized
by B. Pedersen (projeet manager), S. Bennan, J.F.
Chiffoleau and J. Olaffson. A eontribution in the costs is
to be requested from the participants.

Recommendation 3
It is recommended that MCWG is given the pennanent
task to manage a list of contaminants which can be
monitored in biota and sediments on a routine basis,
ineluding infonnation on aetual analytical profieieney
obtained from interlaboratory studies.

Recommendation 4
The MCWG reeommends that the paper 'Review of
results ofthe intereomparison programme on the analysis
of CBs in marine media' be published in the ICES
Cooperative Research Report series together with the
report on step 4 ofthe intereomparison programme.

Recommendation 5
The MCWG (W. cormo, Chainnan) should aeeept the
offer made by the Instituto Hydrografico in Lisbon to
host the next meeting in Portugal. This meeting should
be held from 10-16 February 1996 to earry out the
following tasks:

a) to review'the planning of the Sixth Intereomparison
Exercise on the Analysis ofNutrients in Sea Water
(NUTS 6);

b) to review the progress in an interlaboratory study
on traee metals in sea water;

e) to review the status of the EU - QUASIMEME
projeet and its implications for the work of the
MCWG;

d) to review the outeome of the. QUASIMEME
interlaboratory study on planar CBs in marine
media;

e) to review the outcome of the Workshop on
Estuarine Behaviour of Metals;

f) to review the results of the eoordinated research on
lipids;

g) to review and report on the results of eoordinated
investigations on lipids as eo-faetofs;

h) to assess the review notes on modern pestieides,
Igarol 105 1, tris(4-chlorophenyl)methane and
tris(4-ehlorophenyl)methanol, triphenyltin, butYltin
and organo-mereury;

i) to nominate a new ehainnan for the working group;

j) to review the progress on chemieal associations of
various metals and liver lipid types;

. k) to update, where appropriate, the list of.
contaminants whieh can be monitored routinelyon
a routine basis, including a diseussion about actual

• analytical profieieney based on reeent
interlaboratory stUdies;

I) to review the progress on a joint study to eompare
and contrast different multivariate methods on a
common data set.
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