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Abstract

Accumulation of Cu, Cr. Ni and Pb by the mussel Mytilus galloprovincialis was studied seasonally at four stations in Saronikos gulf (
Aegean sea, Greece). All metals showed a significant seasonal variation with the maximum mean values occurring in winter. The observed
pattern was mainly related to the biological cycle of the mussels and only secondarily to environmental parameters. Concerning the spatial
distribution of metal concentrations in mussels, higher values were detected at station 2 close to the central sewage outfall than those at

station 4 located further away from the source of contamination.
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Introduction

In marine ecosystems. heavy metals occur in the water mass, sus-
pended particles, sediment and biota. The use of biological indicators
to monitor environmental contamination by trace metals has many
advantages over the measurement of metals in water or sediment
samples, since their content of pollutants is proportional to the biologi-
cally available concentration of pollutants harmful to marine life and it
represents a time integrated image of the bioavailability of a pollutant
which is not affected by short term fluctuations in sea water (1). The
common mussel, Mytilus galloprovincialis, is considered to be a senti-
nel organism in monitoring both acute and chronic environmental pol-
lution (2). This work deals with Cu. Ni, Cr and Pb concentrations in
mussels from Saronikos gulf (Aegean sea, Greece), and has been car-
ried out within the framework of MED-POL Monitoring Programme.

Methodology

During 1995. samples of mussel (Myrilus galloprovincialis) of
about 5 cm length were collected seasonally from four coastal loca-
tions by scuba diving (Fig. 1). Immediately after collection, the shell
was cleaned and 6 pooled samples from each station were made from
the soft parts of 6 to 12 individuals which had been carefully rinsed
with abundant distilled water in order to eliminate sediment and other
impurities.
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Fig. 1. Sampling stations in Saronikos Gulf.

The analysis of samples included lyophilisation, homogenisation
and digestion with HNOj3 (proanalysis, MERCK) under pressure at
100°C for 12 hours. The determination of metals was performed by
atomic absorption spectrophotometry with flame using a VARIAN
SPECTR AA 20 Plus spectrophotometer. The quality control of the
analytical methodology was carried out by analysing the reference
material of BCR No 279 (Ulva lactuca). The data. after log transfor-
mation {log(x+1)}, were statistically treated by two-way ANOVA, in
order to estimate if there are any differcnces among the sampling sta-
tions as well as between the different seasons (3).

Results

In total 90 samples of mussels were analysed. The mean concentra-
tions of Cu, Cr, Ni and Pb, expressed in ug/g dry weight in the soft
tissues of mussels, are summarized in Table 1. Mean values ranged
from 2.62 to 15.94 for Cu, 0,80 to 27.57 for Cr. 1.61 to 12.14 for Ni
and 2.09 to 11.02 for Pb. The highest concentrations for Cu and Cr
were observed at station 2, for Ni at station 3 while Pb was maximum
at station 1. It is important to mention that station 4 displayed the
lowest concentrations for all metals.
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Table 1. Mean metal concentrations in mussels from different areas of the

Saronikos guff during 1995 (inpgl/g dry welght)

{ Station’ Cu cr Ni Pb
1 7,99+ 1.76 2,90(1.43 499+1.09  614+133
2 8,27 + 2.37 932 +9.00 511 + 2.00 595+ 1.77

\ 3 7,24 + 3.60 3,83+ 1.89 593 + 3.81 590+229 |
4  468:157 255:1.44  390+120 469+196 |

Seasonal mean concentrations (avg). standard deviation (sd), mini-
mum (min) and maximum (max) values are presented in Table 2.
Concerning the temporal variation in metal levels, we observe that it
presents common patterns in the 4 localities where mussels were col-
lected.

Table 2. Seasonal metal concentrations in M. galloprovincialis (1 g/g dry weight) of
Saronikos guif (b: summer, ¢: autumn. d: winter).

S Cu Cr 1
| Station Season avg std min max avg std min max
| b 639 1,69 3,26 855 1,68 029 130 2,11 ‘
1 c 811 1,16 575 947 369 165 193 7,19
| d 947 058 855 1015 332 1,02 207 528
b 670 073 577 783 301 127 152 595 |
| 2 c 674 102 491 873 344 191 000 669 |
d 11,38 093 1022 1313 2151 3,84 17,73 27,57
b 415 085 3,52 630 217 065 103 289 |
\ 3 c 11,55 2,47 753 1594 540 160 217 736 |
d 695 084 592 787 481 112 292 573
b 321 052 262 4,18 182 061 080 284
\ 4 c 451 063 334 547 193 055 122 291 \
d 688 057 6,15 7,78 437 148 301 720
Ni Pb ‘
‘Stalion Season avg std min max avg std min max
‘ b 442 150 1,97 656 546 177 363 880
1 ¢ 553 042 507 631 633 070 534 731 |
’ d 502 071 4,10 6,15 662 1,00 433 7,76
b 325 067 224 443 436 104 246 6,18
2 ¢ 484 072 390 632 580 096 463 764 |
d 723 1,73 554 1149 770 134 485 968 |
‘ b 237 039 1,61 283 365 054 269 448
3 c 10,89 121 846 12,14 807 156 584 1077
d 560 050 510 1214 7,14 086 577 810 |
\ b 301 049 196 372 415 0,71 3,07 538
| ¢ 352 049 248 412 370 1,15 2,09 524
‘ d 552 080 436 658 674 241 281 11,02 |

Regarding the differences between stations and seasons, a statisti-
cally significant difference at the 95% level for the metal concentra-
tions in mussels, for all stations and seasons, is apparent from the data
in Table 3. Concerning the scasonal variation, an effect of the sam-
pling season is recorded since mussels present higher values during
the cold period of the year (P < 0.05). The variation in seasonal ave-
rage concentration of metals in mussels from the four coastal areas of
Saronikos gulf is presented in Figure 2

Discussion

In this work the overall metal concentrations in mussels from Saroni-
kos gulf are similar to those reported for other Mediterranean arcas (4).
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