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CHLORINATED HYDROCARBONS IN STRIPPED MULLET
(Mullus barbatus) OF SARONIKOS BAY

By
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ABSTRACT

Specimens of stripped mullet (Mullus barbatus) were collected from
three areas of Saronikos Bay during September and December 1975
and for the first time were analysed for chlorinated hydrocarbons.
Only PCBs, DDT and its metabolites were found in some quantities es-
pecially in those fish from the Psitalia area which is near Piraeus har-
bour and is polluted by the sewage and industrial effluents of the
Athens Greater Area. The ratio PCBs/ZDDT was 1.5 for the Psitalia
area and less than unity for the other two areas of St. George Island
and S.W. of Aegina.

INTRODUCTION

The environmental research workers have given great importance
to the chlorinated hydrocarbons due to their properties which are (a)
high toxicity in small concentrations, (b) strong resistance to physical,
chemical and biological alterations and (c) good ability in coming into
contact with organisms. These substances accumulate in marine
organisms and reach man through the food chain.

This work was performed in the framework of a GFCM/UNEP
monitoring project and it is the first time that such analyses were car-
ried out on fish from Greek coastal areas. The samples were collected
by the Fisheries Research Section of the Institute of Oceanographic
and Fisheries Research, Athens, from three areas in Saronikos Bay
during September and December 1975 (Fig. 1). The analyses were car-
ried out on homogenate samples composed of the flesh of a number of
fish each having a total length of 10-15 cms.
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Fig. 1o Map ol =aronthos Bav showing the threee sampling areas

METHODS,

The method used is based on that of HOLDEN and M ARSDEN (1969).
About 10g of fish flesh 'were ground with anhydrous Na,S0O, and ex-
tracted with n-hexane in a soxhlet extractor. The extracts, after con-
centration, were passed through an alumina column to remove lipids
and other interfering substances. A partial separation of the residues
mto groups was then achieved by passing them through a silica gel
column.

Hexane was used as the elutant except in the last stage when 20%
ether in n-hexane was used. The determination of the chl-HCs was
made against standards on a Tracor 222 gas chromatograph using a
Ni-63 electron capture detector. The quantitative determination of
PCBs was made with Aroclor 1254 or 1260 depending on the sarmnle.

RESULTS AND DISCUSSION

The results of the analyses appear in Table I. The standard
deviation varied from 21-88% depending on the concentration. The
highest concentrations are observed for the Psitalia area which is near
Piraeus harbour and is polluted by the sewage and industrial effluents
of the Athens Greater area and are followed by those for St. George
Island and south-west of Aegina. The mean values for ZDDT and
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PCBs in the Psitalia area are 133 and 195 ppb respectively. The dif-
ferences between the September and December values do not seem to
be real. The respective values for the area S.W. of Aegina are 9 and
5.5 ppb and for that of St. George island 34 and 16 ppb. The con-
centrations of the other pesticides are generaly small.

TapLE 1. Concentrations of chlorinated hydrocarbons in

ppb on a wet weight basis

Area and time of collection

Consiituent Psitalia S.W. Aegina St, George Island

Sept.  Decem. Sept. Decem. Decem,
p'—p’ — DDT 51.0 39.0 3.0 4.0 124
0'—P" — DDT 9.1 12.0 0.6 0.8 24
P'—P’ — DDE 42.6 45.0 3.6 4.5 19.0
P—P' — DDD 278 39.0 0.8 0.6 <0.2
IDDT 13.5 135.0 8.0 9.9 340
PCBs 209 182 4.3 6.7 16.0
Lindane 3.8 ‘5.0 0.7 04 _ <02
Aldrin 0.6 <0.1 <0.1 01 - <0
Dieldrin 0.4 6.0 <0.1 <0.1 <0.1
leptachlor 0.3 0.5 <01 <01 <0.1
Hept, Epoxide 0.2 0.5 0.1 <0.1 <0.1

In the literature the concentrations which are reported for various
areas range [rom a few ppb to a few thousand ppb. Specifically for the
bay of California it was found that ZDDT in fishes caught away from
the coast and at intermediate depths varied from 13-79 ppb on a wet
weight basis (COX, 1970) while in those caught near the coast of
California the value ranged around 14,000 ppb (RiSEBROUGH, 1969).

In a coastal area in North Adriatic the amount of ZDDT in the
flesh of fish belonging to the Sparidae family varied from 10 to 167

ppb with an average of 117 ppb while that of PCBs varied from 4-41
ppb with an average of 17 ppb. Higher values were also observed such
as in Maena maena where IDDT was 553 ppb (REVELANTE and
GILMARTIN, 1975). ALZIEU (1976), PORTMANN (1967), and TEN BERGE
and HILLEBRAND (1974) report values varying from 5-320 ppb for
ZDDT and from 52-765 ppb for PCBs.
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As PCBs are used solely by industry and pesticides (DDT etc) by
agriculture, the ratio PCB /EDDT is sometimes used as an indication
of the source of pollution. For the Psitalia area this value is 1.5 while
for the other areas is less than unity.

Suggestions for permissible levels of PCBs and ZDDT in fish vary
greatly between scientists and could range from less than 1 ppm to 5
ppm.

As a general conclusion it can be said that only the Psitalia area
can be considered slightly loaded with chlorinated hydrocarbons.

NEPIAHYIZ

'Eyéivovto 81 mpwtiy gopdv avadloey yhwprewptévev GBpoyovavlipdxey el
xoutaopotpas (Mullus barbatus) o omoia suvehéiynoaw eig tpels meploydg 1od
Zapwvixos Kodmou xatd todg pivag ZemtépBpiov xal AexcuPprov tod 1975,
Mévoy & PCBs, 6 DDT xai of perafolitar adtod dmavidvron elg dEtohdyoug
mogdtnrag, bly ¢ eig ybels tijc meproyfis Wuttaeing, 1) dmola ebploxetan mhnaiov
100 hpévog Tlepondsg xod puraivetan dmo ta obuoxd xai Bropnyavixd mofinta
i peibovog meproydic "Abnvav. ‘O Aéyos PCBs/ZDDT dvépyeran el 1,5 dia
v meproyny Wottokelag xai elvan pixpotepog 1 povados dia tag meptoydg tig
visov ‘Ay. ewpyiov xod N.A. i Alylvng.
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