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(IAEA, 1976). However, very little work has been done in
the eastern Mediterranean, especially on the Turkish coast
(Balkasetal., 1978).

In the present work organochlorine residues, i.c. chlorin-
ated pesticides and polychlorinated biphenyls, present in
marine organisms caught on the castern Mediterranean
coast of Turkey, as well as sediment samples obtained
nearby, have been investigated. The location of the samples
is shown in Fig. 1. The bony fishes selected were those which
have commercial value and may be found throughout the
area. The species studied were, Mugil auratus (golden grey
mullet), Mullus barbaius (striped mullet}, Mullus
surmuletus (red mullet) and Upeneus mollucensis (gold
band goat fish), Panaeus kerathurus (shrimp) and Patella
caerulea (limpet) were also analysed, since they have

~ different feeding habits to bony fishes. Patella cacruleais a
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(Riedl, 1973) so it might be an indicator of the
nochlorine residues in sea water (Goldberg er
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luminium foil and frozen at —25°C until
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of the muscle tissue of the living organisms
han equal amount of anhydrous Na,SO, and
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cribed elsewhere (Holden & Marsden, 1969),
luced to I ml and eluted with 45 ml of hexane
nium column. In order to separate PCBs and
er elution from a silica column (Snyder &
Was necessary. -

enized wet sediment samples were divided into
One of the portions was dried in an oven to
weight. The second portion was extracted
3% 100 ml of methanol-benzene mixture
me). The combined extracts were partitioned
Half of the hexane fraction was used for the
of per cent EOM and the other half cleaned
ralumina and silica columns as described for
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Fig. 1 Location of sampling stations on the eastern Mediterrancan coast of Turkey.

the organisms. Mean time blank experiments were also
carried out and background correction for the residues was
made.

Sediment extracts containing sulphur were treated with
metallic Cu prior to GC analysis in order to remove sulphur.

The volumes of both eluates from living organisms and
sediment were reduced to | and 2 ml, and 1 ul aliquots were
injected to GC. A Varian Model 2700 gas chromatogram
equipped with a “Ni electron capture detector was used
during GLC analysis. The separation was achieved bya3m
(2 mmi.d.) coiled glass column filled with 1.5% OV17 and
2% OV 210 on Varaport 30 (80-100 mesh). The injection
port, column and detector temperatures were 250, 225 and
275°C, respectively. Nitrogen flowing at 20 ml min ' was
the carrier gas.

Identification of PCBs was achieved by matching the
standard Aroclor {supplicd by International Laboratory
Inc., USA) peaks with the unknowns. The quantification
was based on five major peaks of Aroclor 1254. The
pesticide peaks were compared with the standards.
Whenever necessary, i.e. especially in the case of inter-
calibration samples, where the PCB peaks in the
chromatograms were dominant, dehydrochlorination with
alcoholic KOH and oxidation with acidic Cr,0; were
performed as confirmatory tests for DDTs.

Our laboratory is also participating in the intercalibration
exercise organized by the Iniernational Laboratory of
Marine Radioactivity (IAEA), Monaco. Tables 1 and 2
consists of analysis results obtained from the analysis of the
Mediterranean sediment and fish homogenate supplied by
IAEA during the intercalibration. The extraction, clean up
and analysis procedure for the intercalibration were exactly
the same as applied to the analysis of fish and sediment
samples. As can be seeri from Table | and Table 2 there is no
systematic difference in the DDT and PCB concentrations
reported by our laboratory and average values given by
IAEA (IAEA, 1976).
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1 TABLE 1 Mediterranean. Harvey et al. (1974a) and Bidelman & Olney
fine compound concentrations in Mediterranean sediment.®  (1974) explained low dissolved PCB values in the Sargasso
Sea by a co-distillation process. In the eastern
Mediterranean evaporation also exceeds precipitation and

Concentration® ng g~ ! dry weight®
g 8!

(1):’; 82; co-distillation of PCBs is also possible in this area. The lack

1.9 2.7£0.7 of local sources is possibly the main factor accounting for
lz:f l; i‘: 3 low PCB concentrations.

208.6 180 + 39 The t-DDT concentrations in all analysed marine biota

Bbtained from the International Laboratory of Marine  and sediment samples are EOM dependent. With increasing
BOM, the --DDT concentration increases. When, using the
en selected laboratories from IAEA intercalibration ‘least Sq.l A me(hod" the mean ~-DDT vah_les given i,n Table
A, 1976). 3 for different species were plotted against % EOM, a
straight line (Fig. 2) with a linear correlation coefficient of
0.83 and a standard error + 1.1 was obtained. In the case of
sediment samples too, with the exception of the result from

TABLE 2
llorine compound concentrations in fish homogenate.?

Concentration® ngg~'dryweightt  Station No. 8, --DDT vs % EOM gave a straight line (Fig. 3).

7.8 16.0+7.4 The linear correlation coefficient in this case was 0.97 and

3.7 41-2* 17.4 the standard error +0.25. The sampling point No. 8 was

;2:; 2;(75:&;'114.0 very close to an industrial area where agrichemical,

30.7 293.0£227.0 petrochemical and some other complexes are located. This

40.0 370.0+270.0 might be a reason for the relatively high +DDT
1645.0 3220.0 + 2830

- concentrations with respect to % EOM.
ined from the International Laboratory of Marine
, Monaco.

 laboratory
ige values

reported by the participating laboratories

reporting < values have been excluded) (IAEA, 1978). % 160~
H
nd Discussion § 120}
ained from the analysis of marine biotaare g 1
83, Ascan be seen from this table, therewasno 8o} [ i
mount of PCB in any of the species analysed,  §

caerulea which showed up to 39 ng g ' (fresh kT I

Bceoncentration. Table 4 consists of the results ¥ 1

i sediment analysis. Again in sediments as in > l J : ; i

ICB levels were low., This observation is o i 2 3 a 5 6 7
h the results reported by Elder & Villeneuve EOM, % (fresh weight)

[ ed a decreasing trend in the PCB  Fig. 2 +-DDT in living organisms as a function of % EOM. Curve
from the western towards the eastern fitting has been done by using ‘least-square method’.

®

TABLE 3

Organochlorine concentrations in the living organisms.

Species analysed No. of individuals % EOM?2  Organochlorine residue(ngg ™~ TEW.)
analysed +DDEY DDT +PCB®
Mugil auratus
(golden grey mullet) 20 1.8 min 5 8 T*
max. 173 324 10
mean 48 89 -
Mullus barbatus 26 6.0 min. 2 9 T
(striped mullet) max. 122 257 2
: mean 62 130 —
Muilus surmuletus 6 2.6 min. 7 20 -
(red mullet) ) max. 35 49 T
mean 21 34 -
Upeneus mollucensis 30 43 min. 31 49 T
(gold band goat fish) max. 69 ) T
mean 47 74 -
Parapaneus kerathurus 25 0.4 min. 3 4 T
(shrimp) max. 61 65 G &
mean 28 34 T
Patella caerulea 42 0.3 min. i 2 2
(limpet) max. 4 7 19
mean 2 S 15

30 extractable organic material, based on fresh weight of the living organism.
YThe PCB calculations were based on Aroclor 1254,

“Trace indicates less than 2ngg ™"

41.DDE is the sum of op-and pp-DDE. (gr))
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TABLE 4
concentrations in the sediments.

Organochlorine concentration
. (ogg ! dry weight)
-DDE¢ 5 -DDT

5 21 Tc
B 8 T
3 9 2
3 7 1
2 3 i
8 1 1§
3 12 3
4 17 4

Is refer to Fig. 1.

ht of the sediments.
an2ngg-'.

- and pp-DDE.

entrations observed in Mugil auratus in
anean are comparable with those
ENorth Adriatic. Picer ef al. (1978) and
itin (1975), reported -DDT values of
: g~|.

Mullus surmuletus and Upeneus
the family Mullidae. Satsmadjis &
1979) reported +-DDT concentrations of
Ng g ' in Mullus barbatus caught from
feece. On the other hand, Reimoid (1975)
nullet from the coast of Puerto Rico and
nds and reported only PCBs but no DDT.
Btrations from Saranicos Bay are fairly
given in Table 3. Harvey ef al. (1974b)
DDT concentrations in shrimps from the
tlantic Ocean) than we have obscrved in
Ea tern Mediterranean; while Giam ef o/,
DT concentrations about 10 times higher
bean Sea. The only available data about
(limpet) was reported by Robinson er al.
Northumberland coast, who showed them
one third of the 7-DDT found in this work.
pocarly to say anything about the indicator
lla caerulea; further research is necessary.
gentrations in the sediment samples given
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in Table 4 are in the same range as those reported from
Southern Greece (Dexter & Paviou, 1973). In a sequence of
deep sca sediments, from 10°N to 43°N in the North
Atlantic, due to degradation of DDTs, only PCBs have been
observed (Harvey & Steinhauer, 1976).

From the above comparisons, it is readily seen that the -
DDT content of living organisms and sediment samples
from the eastern Mediterrancan coast of Turkey were not
much different from those obtained from other parts of the
Mediterranean basin. However, in general the ~DDT
concentrations are higher than those reported from the
Atlantic Ocean. On the other hand, PCB concentrations are
much lower than those obtained from the Mediterranean
Sea and the North Atlantic Ocean.

In all samples, except the sediment sample from Station
No. 8 the main constituents of the -DDT was pp"-DDE. In
the living organisms and in sediments pp-DDE formed
about 50% and 30% or more of the total +DDT,
respectively. This difference was probably due to metabolic
degradation of pp’-DDT into p,p’-DDE (Plimmer et al.,
1968).
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