
Abstract The trace element contamination levels in mol-
lusks were evaluated for different marine coastal sites in
the Mediterranean (Israeli coast), Red (Israeli coast) and
North (German coast) Seas. Three bivalve species (Mac-
tra corallina, Donax sp, and Mytilus edulis) and two gas-
tropod species (Patella sp. and Cellana rota) were sam-
pled at polluted and relatively clean sites, and their soft
tissue analyzed for Hg, Cd, Zn, Cu, Mn and Fe concen-
trations. Representative samples were screened for or-
ganic contaminants [(DDE), polychlorinated biphenyls
PCBs and polycyclic aromatic hydrocarbons (PAHs)]
which exhibited very low concentrations at all sites. In
the Red Sea, the gastropod C. rota showed low levels of
Hg (below detection limit) and similar Cd concentrations
at all the examined sites, while other trace elements (Cu,
Zn, Mn, Fe) were slightly enriched at the northern beach
stations. Along the Mediterranean coast of Israel, Hg and
Zn were enriched in two bivalves (M. corallina and Don-
ax sp.) from Haifa Bay, both species undergoing a long-
term decrease in Hg based on previous studies. Signifi-
cant Cd and Zn enrichment was detected in Patella sp.
from the Kishon River estuary at the southern part of
Haifa Bay. In general, Patella sp. and Donax sp. speci-
mens from Haifa Bay exhibited higher levels of Cd com-
pared to other sites along the Israeli Mediterranean coast,
attributed to the enrichment of Cd in suspended particu-
late matter. Along the German coast (North Sea) M.
edulis exhibited higher concentrations of Hg and Cd at
the Elbe and Eider estuaries, but with levels below those
found in polluted sites elsewhere.
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Introduction

The coastline is a complex region comprising bays, estu-
aries and large semi enclosed areas where human popu-
lation and industrial development are concentrated and
therefore subject to contamination. Knowledge of the en-
vironmental status of the ecosystem with regard to vari-
ous types of pollutants is an important factor in coastal
zone management in general and in decision-making of
marine waste disposal in particular. Among several ma-
rine and coastal pollution-monitoring programs (in na-
tional and international frameworks), the monitoring of
mollusks was formerly implemented in many coastal ar-
eas especially in “status and trends”-type heavy metal
monitoring. The specific goals of such programs are to
assess the status of the coastal zone with regard to pollu-
tant levels, to identify their sources, and to detect early
signs of potential health and ecological risks.

Several studies examined the distribution of heavy met-
als in mollusks at Haifa Bay, located in the northern part
of the Israeli Mediterranean coast (Navrot et al. 1974;
Hornung and Oren 1980; Hornung et al. 1981 1984 1989;
Krom et al. 1990; Herut et al. 1996) and along the German
North Sea coast (Borchardt et al. 1988 1989; Zauke et al.
1995). No related observations are known for the northern
part of the Gulf of Aqaba, the Red Sea. The aim of this study
was to assess the state of trace element contamination in
mollusks at different marine coastal sites as part of the
German-Israeli MARS 1 Program: “Biological indicators
of nature and man-made changes in marine and coastal
waters”. Three bivalve species (Mactra corallina, Donax
sp. and Mytilus edulis) and two gastropod species (Patella
sp. and Cellana rota) were sampled at polluted and clean
coastal sites in the Mediterranean, Red and North Seas.

Study sites

The sampling sites were chosen to include stations
known to be polluted and stations known to be relatively
clean. This was based on published data (as given below)
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and on additional measurements conducted in this study.
Among the sites sampled in the eastern Mediterranean
Sea (MED) (Table 1) the stations in Haifa Bay (HB)
were considered here as polluted (mainly by heavy met-
als and nutrients), although at different degrees of pollu-
tion, while the other stations along the MED coast were
considered as relatively clean (Hornung et al. 1989;
Cohen et al. 1993; Herut et al. 1993 1994 1996, in press
Herut and Kress 1997; Kress and Herut 1998).

The sampling in the Gulf of Aqaba, the Red Sea (RS),
was conducted at three sites: at OBS situated near coral
reefs with oligotrophic waters (Reiss and Hottinger
1984; Genin et al. 1995), and at NB and Ardag sites at
the north beach of Eilat, considered as slightly contami-
nated; both are near the Ardag fish farm, but the quality
of their water and sediments is beyond the farm’s influ-
ence (Angel et al. 1995). 

The Elbe estuary in the North Sea is known to be pol-
luted by heavy metals, chlorinated hydrocarbons and nu-
trients (Buther 1990; Kausch et al. 1990). The pollution
gradient decreases in the order Elbe>Eider>Helgoland.
The additional site Spiekeroog was added in 1997 as a
reference to the Elbe estuary station but showed high
chemical burden in specimens collected at this site was
found (Diamant and Westernhagen 1998).

Materials and Methods

Sampling

Three bivalves (M. corralina, Donax sp. and M. edulis) and two
gastropods (Patella sp. and C.rota) were sampled at several coast-
al sites in the Mediterranean, Red and North Seas (Table 1) be-
tween October 1995 and July 1998. Specimens were collected and

kept in deep freeze at –20°C until analysis. The whole soft tissue
of mollusks was taken for analysis. Prior to the analysis, the speci-
mens were thawed, rinsed, measured, and weighed. Special care
was taken to eliminate sediment particles adhering to the animals.
Low-weight mollusks were pooled into composite samples, while
large specimens were analyzed individually. The samples were
lyophilized for 48 h and then digested with concentrated nitric ac-
id in Uniseal, Teflon-lined, high-pressure decomposition vessels
as described by Hornung et al. (1989).

Analytical methods

The solutions were analyzed for Cd, Cu, Zn, Fe, and Mn by flame
or graphite furnace atomic absorption spectrophotometer on a

Table 1 Sampling sites, mol-
lusk species and codes Sampling site Area Species

Red Sea (RS) Gulf of Aqaba
Observatorya (OBS) South beach of Eilat Cellana rota (CR)
North Beach (NB) North beach of Eilat Cellana rota (CR)
Ardag North beach of Eilat Cellana rota (CR)

Mediterranean Sea (MED) Eastern MED Basin
Ma’agan Michael (MM) Center MED Israeli coast Patella sp., Mactra corallina (MC),

Donax sp. (DT)
Tel Shikmona (TS) Southern Haifa beach Patella sp.
Hof shemen (HS) Haifa Bay–Kishon estuary Patella sp.
Q. Haim (QH) Southern Haifa Bay Mactra corallina (MC),

Donax sp. (DT)
Q. Yam (QY) Southern Haifa Bay Mactra corallina (MC),

Donax sp. (DT), Patella sp.
Frutarom (FR) Northern Haifa Bay Mactra corallina (MC),

Donax sp. (DT),
Akko Northern Haifa Bay Mactra corallina (MC)
Achziv (ACH) North MED Israeli coast Patella sp.

North Sea (NS) German coast
Elbe, Cuxhaven, Leitdamm (CUX) Elbe River estuary Mytilus edulis (ME)
Eidersperrwerk (Eider) Eider River estuary Mytilus edulis (ME)
Helgoland Dune (HD) Helgoland Harbor Mytilus edulis (ME)
Spiekeroog (SP) Southern NS German coast Mytilus edulis (ME)

a Marine Biological Laboratory,
Inter-University Institute,
Migdalor sites as given in other
papers of this issue

Fig. 1 Quality control chart for determination of metals in mol-
lusks in DORM-2 (NRCC). Points represent results (µg g–1 dry
wt.) of analyses of standard reference materials vs. their certified
values. Cd was measured in DOLT-1 (NRCC). The results were
within 5% of the certified value (4.18±0.28 µg g–1dry wt.)
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Perkin-Elmer 1100B spectrophotometer equipped with a deuteri-
um-arc background corrector. Mercury was analyzed by cold va-
por atomic absorption spectrometry on a Coleman Mercury Ana-
lyzer MAS-50 B. Detection limits for Cd, Hg, Cu, Zn, Fe, and
Mn were 0.03, 0.005, 0.03, 0.07, 0.04 and 0.01 µg g–1 wet wt., re-
spectively. 

Organic analysis of chlorinated hydrocarbons (dioxins), hy-
drocarbons (aliphatic, aromatic, polar), pesticides, and PCBs was
performed on selected sediment and biota samples by the Global
Geochemistry Corporation (GGC), USA (an EPA certified labora-
tory). Quality control and quality assurance of trace metal deter-
minations in the biota were performed on certified standard refer-
ence materials (DORM-2 and DOLT1) from the National Re-

search Council of Canada (NRCC) and bovine liver from the Na-
tional Institute of Standards and Technology (NIST). The stan-
dards were digested and analyzed in the same manner as the sam-
ples, with each analytical run, and the results were within 5% of
the certified mean values (or within the certified range) (Fig. 1).
Moreover, a long-term quality control and international intercom-
parison exercises were performed by the Israel Oceanographic
and Limnological Research (IOLR) chemical laboratory and are
reported in annual reports on monitoring of heavy metals along
the Mediterranean coast of Israel (for example, see Herut et al.
1998). 

Statistical analyses were performed using the statistical pack-
age SAS/STAT. The procedures used were the general linear mod-

Table 2 Statistical summary of length (mm), weight (g) and percent dry weight of mollusks (n = number of analyses)

Species Parameter Station OBS NB Ardag

C. rota n (composite) 14 12 4
Length Range 25.5–41.0 26.0–41.0 17.0–29.5

Mean±SD 35.6±4.1 35.8±4.7 23.8±4.7
Weight Range 0.65–3.77 0.75–2.84 0.15–1.05

Mean±SD 2.33±1.0 2.05±0.60 0.63±0.35
Dry weight Range 14.5–24.1 13.1–19.5 13.3–21.7

Mean±SD 18.4±2.3 15.3±2.0 18.1±3.0

Station ACH QY HS TS MM

Patella sp. n (composite) 7 14 32 6 10
Length Range 20–35 27–39 20–41 22–35 24–40

Mean±SD 27±5 33±3 29±5 29±4 32±5
Weight Range 0.46–2.05 1.5–4.1 0.62–3.15 0.60–2.78 0.81–2.53

Mean±SD 1.24±0.55 2.8±0.77 1.56±0.65 1.59±0.76 1.53±0.56
Dry weight Range 11.6–23.1 14.1–18.1 12.7–22.4 15.2–18.1 12.8–17.1

Mean±SD 17.9±3.5 16.1±1.3 16.6±2.0 16.9±1.0 15.7±1.2

Station Akko FR QY QH

M. corallina n (composite) 13 63 40 6
Length Range 23–42 15–54 15–42 16–29

Mean±SD 36.1±5.2 28.7±6.7 29.2±6.8 22.2±4.2
Weight Range 0.69–3.95 0.13–3.94 0.19–4.15 0.18–1.08

Mean±SD 2.09±0.73 1.12±0.77 1.56±1.01 0.61±0.29
Dry weight Range 5.0–9.3 3.9–15.4 5.4–13.4 7.8–14.1

Mean±SD 7.2±1.0 7.3±2.6 8.1±2.3 10.1±2.2

Station FR QY QH MM

Donax sp. n (composite) 37 25 19 39
Length Range 12–38 15–30 18–29 15–35

Mean±SD 23.7±6.0 21.8±4.1 22.8±3.2 26.1±4.9
Weight Range 0.08–1.27 0.09–1.26 0.26–1.12 0.10–1.48

Mean±SD 0.49±0.32 0.45±0.30 0.59±0.26 0.70±0.35
Dry weight Range 7.9–24.4 7.6–22.3 9.2–13.2 6.5–16.7

Mean±SD 14.7±5.0 14.1±5.3 11.1±1.0 10.8±2.5

Station CUX Eider HD SP

M. edulis n (composite) 16 14 18 12
Length Range 27–47 21–62 13.5–67 27.5–37.0

Mean±SD 37.9±5.5 39.2±13.0 44.2±14.3 32.2±2.6
Weight Range 0.53–4.28 0.31–8.81 0.06–10.67 0.61–1.67

Mean±SD 2.03±1.11 2.99±2.71 4.28±3.29 1.04±0.29
Dry weight Range 9.3–17.5 9.2–18.1 8.8–17.4 9.3–14.1

Mean±SD 12.4±2.7 11.8±2.9 13.4±2.4 12.0±1.2
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Fig. 2 Box plots of Hg, Cd, Cu, Zn, Mn and Fe concentrations
(µg g–1 wet wt.) in two gastropod species (a Cellana rota and b Pa-
tella sp.) and three bivalve species (c Mactra corallina, d Donax
sp., and e Mytilus edulis) at different sites (see Table 1). Bottom

and top edges of each box are located at the sample 25 and 75 per-
centiles. Central horizontal lines are drawn at the sample median
(black) and sample mean (white). Note that Hg and Cd concentra-
tion axis is in logarithmic scale

a b

c d



some of the sites, we divided the specimens into size
groups and then performed the statistical analysis on the
absolute concentrations. Usually, the statistical tests
were performed on the larger size subgroup, which was
not size dependent and contained the vast majority of the
total specimens sampled. When no size dependence was
found, the values were compared as such. 

Red Sea

The main species found in the Red Sea at all sampling
locations was C. rota. A statistical summary of the
length, weight, percent dry weight, and number of com-
posite sample analyses is presented in Table 2. A statis-
tical summary of Hg, Cd, Cu, Zn, Mn, and Fe concen-
trations (as box plots) is given in Fig. 2a. The speci-
mens collected at the Ardag site were significantly
smaller than those collected at the other two stations
(NB and OBS). There was a significant positive power
correlation between weight and length that was similar
at all the stations (Fig. 3). No correlation was found be-
tween trace metal concentrations and the body size,
therefore the absolute concentrations were compared
between the sites.

Hg concentrations were below detection limit, except
for three samples from OBS (Fig. 2a). No differences in
Cd levels were found between the sites. Cu concentra-
tions were significantly lower at OBS compared to the
other two stations, while Zn concentrations were higher
at NB. Higher Fe and Mn concentrations were found in
NB and Ardag as compared to OBS. In general, the two
northern stations (NB and Ardag) exhibited higher metal
concentrations (Cu, Zn, Mn and Fe) except for Hg and
Cd. It is presumed that the above differences are attribut-
ed to natural variations in the uptake of these essential
metals (such as Fe and Mn) as shown by the significant
linear correlation between Fe and Mn (Fig. 4).

Mediterranean Sea

Two bivalves (Donax sp. and M. corallina) and one gas-
tropod (Patella sp.) were sampled in the Mediterranean
Sea, as presented in Table 1. A statistical summary of the
length, weight, percent dry weight, and number of com-
posite samples in each species is given in Table 2. The
distribution of the trace metal concentrations in the dif-
ferent species is presented in Fig. 2b–d. Hereafter, the
spatial differences will be examined for each species.

Patella sp. There was a significant positive power corre-
lation between weight and length of Patella sp. that was
similar at all the stations (Fig. 3). Cd concentrations in
specimens from HS increased with size; no correlation
was found between the other trace metal concentrations
and the body size. Hg concentrations were below detec-
tion limit in most of the samples, and low in the rest (Fig.
2b) compared to previous measurements along the coast
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el (GLM) using the method of least squares, the t-test, ANOVA
and the Duncan a-parametric test. All tests were conducted under
the assumption of 95% confidence level.

Results and discussion

A total of 1626 specimens of bivalves and gastropods
were collected and analyzed for their trace element con-
centrations. Organic contaminant screening was per-
formed on representative samples. The species contami-
nation level and the spatial distribution pattern of con-
tamination with regard to some trace elements and in
brief with regard to organic pollutants are discussed
hereafter. 

Trace elements

As documented in many studies, some trace elements ac-
cumulate in the soft tissue of mollusks, increasing with
weight or body size, i.e., bioaccumulation (Boyden
1974; Fisher et al. 1996; Wang et al. 1996; Wang and
Fisher 1997). In order to compare data from different
sites and years it is necessary to remove the body size ef-
fect if such exists. Therefore, prior to the spatial analysis
we checked for the dependence of each element concen-
tration on animal size, for each of the species at each of
the sampling locations. When dependence was found in

Fig. 2e legend see page 157

e
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(Navrot et al. 1974; Hornung et al. 1981; Manelis 1992).
Cd was significantly higher in Haifa Bay (HS and QY)
compared to the other sites along the coast which had the
following sequence: ACH = TS >MM (Fig. 2b). Zn was
higher in HS, while no significant differences were found
among the other stations. Fe and Mn concentrations in
specimens collected at TS were higher than at the other
stations, where the levels were not significantly different
between them (Fig. 2b). The metal concentrations in Pa-
tella sp. at all stations decreased in the following order:
Fe>Zn>Mn>Cu>Cd>Hg, except for HS where Cd>Cu.

HS exhibited Cd concentrations higher by approxi-
mately an order of magnitude and significantly higher Zn

concentrations (Fig. 2b) due to the high pollution of
these metals in the Kishon River estuary. The latter is the
source of particulate Cd enrichment in HB and may ex-
plain also the higher concentrations in QY as compared
to the other coastal stations (Herut and Kress 1997).

The concentrations of Cd in samples from the coastal
stations outside HB were similar to those reported pre-
viously from stations along the Israeli MED coast
(Manelis 1992) or other MED relatively clean areas
(Shiber and Shatila 1978; Catsiki et al. 1991). High levels
of Cd as in HS were reported for sites along the Turkish
MED coast (Ramelow 1985) and levels higher even by an
order of magnitude were reported along the UK Atlantic
Ocean coast (Nickless et al. 1972; Peden et al. 1973). 

Mactra corallina. Significant power correlation was cal-
culated between the wet weight of the soft tissue and the
shell length in specimens of M corallina from all the sta-
tions (Fig. 3). Specimens from QY showed higher
weight/length ratios than FR and QH, probably attributed
to the lower contamination level in QY. No specimens
were found at the other stations along the coast (besides
two at MM).

No correlation with size was found for Cd and Hg
while a negative power correlation was found for Cu,
Zn, Fe, and Mn concentrations (Fig. 5). For comparison
of the metals that were size dependent, the dataset was
divided into two subsamples: smaller and larger than 1.5
g. The comparison between stations was performed by
the >1.5 g subsample group which was not size depen-
dent (trace element concentrations revealed no correla-
tion with body size).

Hg concentrations were highest at FR, and decreased
in the following sequence: FR>Akko>QY>QH (Fig. 2c).
The enrichment sequence of Hg follows the distribution
of Hg concentrations in the sediments (Fig. 6) and in sus-
pended particulate matter (Hornung et al. 1989; Herut et
al. 1996, 1997). These significant differences in Hg levels

Fig 3 Soft body weight vs. shell length in three bivalve species
(M. corallina, Donax sp. and M. edulis) and two gastropod species
(Patella sp. and C. rota). The power fits had r>0.87 in all species

Fig. 4 Relationship between Mn and Fe concentrations (µg g–1

wet wt.) in the gastropod C. rota collected from different stations
on Eilat beach, the Red Sea (see Table 1). The linear regression fit
is included
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were found despite the long-term decrease in Hg concen-
trations in M. corallina with a half time of approximately
2 years (Herut et al. 1996). Cd concentrations were simi-
lar between the stations, with somewhat higher concen-
trations in QY and FR. No differences were found for Fe
and Mn between the stations. Zn was higher in Akko and
Cu higher in FR than in QY but not significantly different
from Akko. The certain enrichment of Cu at the stations
in northern HB may be attributed to its higher concentra-
tions in SPM in that area as compared to the southward
stations (Herut et al. in press).

Donax sp. A significant power correlation was found be-
tween the wet weight of the soft tissue and the shell
length in specimens of Donax sp. from all the stations
(Fig. 3). No correlation to size was found for Cd and Mn.
The concentration of Hg was found to be size dependent
in FR and QY, Cu was size dependent in all the stations
and Zn and Fe in all the stations except QH. All cases
exhibit a negative power correlation. For the statistical
comparison of Hg, Cu, Zn and Fe levels, the database
was divided into two subsample: smaller and larger than
0.5 g soft body weight. The comparison between stations
was performed in the two subsample groups.

Hg in FR is significantly higher than at all other sites
(Fig. 2d) similar to the Hg distribution in M. corallina
specimens. The long-term decrease in Hg levels in M.
corallina is observed also in the Donax sp. specimens
from northern HB, where higher levels of Hg in Donax
sp. have been reported in the past (Hornung et al. 1984;
Fishelson et al. 1996). No significant differences in Hg
levels were found among the other sites. Cd was signifi-
cantly enriched at all stations in HB compared to MM,
similar to the observed trend in Patella sp. This Cd en-
richment is probably attributed to the enrichment of Cd
in SPM from HB (Herut and Kress 1997). Cu concentra-
tions were significantly higher in FR compared to QY in
both size groups and also higher than MM in the small
size group. Between the stations no differences were

found in Zn concentrations in the smaller size group,
while FR and QH were significantly higher than QY and
MM in the larger group. Mn in FR was higher than in
QH but not significantly different from QY and MM.
Between the sites no differences were found for Fe.

North Sea

One bivalve, Mytilus edulis, was sampled in the North
Sea, as presented in Table 1. A statistical summary of the
length, weight, percent dry weight and number of com-
posite samples at each site is given in Table 2. The distri-
bution of the trace metal concentrations is presented in
Fig. 2e. A significant similar power correlation was
found between the wet weight of the soft tissue and the
shell length in specimens from all the stations (Fig. 3).
No correlation was found between Zn and Cd concentra-
tions and the size of the specimens at all the stations. Hg
was below detection limit in most of the samples in HD
and SP, while in CUX and Eider the small specimens ex-
hibited somewhat higher Hg concentrations. Fe and Mn
showed a negative power correlation with weight in
CUX and Eider (Fig. 7), while Cu only in Eider. Since
Hg, Cu, Fe, and Mn concentrations depended on size, the
dataset was divided into two subgroups for statistical
analysis, smaller and larger than 2 g. Because all the
samples from SP fell in the smaller size subsample, the
statistical tests were conducted on both groups.

Cd concentrations were higher in CUX and not signifi-
cantly different between the other stations (CUX>Ei-
der=HD=SP). No significant differences were found in
Zn concentrations, except for SP>Eider. In both sub-
groups, Hg was higher in CUX and Eider than in HD and
SP (Eider=CUX>HD=SP). Cu comparison gave the same
results for the two subgroups, with highest concentrations
found in CUX and SP (SP=CUX>Eider=HD). In the <2 g
subgroup, Fe concentrations decreased in the following
order: Eider>Cux>HD with SP not significantly different

Fig. 5 Relationship between Fe and Mn concentrations (µg g–1

wet wt.) vs. body weight (g wet wt.) in the bivalve M. corallina
collected at stations in Haifa Bay (see Table 1) in the northern
part of the Mediterranean coast of Israel. Power fits are included

Fig. 6 Box plots of Hg concentrations (µg g–1 dry wt.) in sedi-
ments from FR, QY, QH and MM stations (see Table 1). Bottom
and top edges of each box are located at the sample 25 and 75 per-
centiles. Central horizontal lines are drawn at the sample median
(black) and sample mean (white)



Summary

1. The bivalve C. rota exhibited similar low concentra-
tions of the toxic metals (Hg and Cd) at all sites of the
Red Sea. The other elements (Cu, Zn, Mn, and Fe),
probably present in essential concentration levels,
were higher at the northern beach of Eilat (NB and
Ardag) as compared to the southern beach (OBS).

2. The bivalves (Mactra corallina and Donax sp.) in the
Mediterranean Sea exhibited higher Hg levels at sta-
tions in Haifa Bay compared to the rest of the coast,
following a similar trend in the sediments and SPM.
Similar behavior was observed for Zn levels in Donax
sp. The contamination of Hg in HB is from two sourc-
es, a chlor-alkali plant in the north and the Kishon
River in the south. The latter is the main source of an-
thropogenic Zn.

3. Significant Cd and Zn enrichment of approximately
an order of magnitude was detected in Patella sp.
specimens from HS attributed to the nearby highly
polluted Kishon River estuary.

4. Patella sp. and Donax sp. specimens from Haifa bay
exhibited higher levels of Cd compared to other sites
along the Israeli Mediterranean coast, attributed to the
enrichment of Cd in SPM in Haifa Bay. The main
source of anthropogenic Cd is the Kishon River.

5. Among the stations examined along the German coast
in the North Sea, Hg and Cd levels were highest at the
Elbe River estuary (CUX), and the former enriched
also in the Eider River estuary. Overall, the levels were
low compared to other polluted sites in the North Sea. 

6. There is no significant organic contamination in the
examined bivalves and gastropods. Very low concen-
trations of DDE, PCBs, and PAHs were observed.
The latter derived mainly from oil pollution as indi-
cated by its wide-range distribution in samples from
Haifa Bay and SP station in the North Sea.
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tribution range, indicating oil pollution as their main
source. In general, the concentrations of the organic
compounds found were very low and indicated traces of
oil pollution in HB and SP station at the NS.

Fig. 7 Relationship between Fe and Mn concentrations (µg g–1

wet wt.) vs. body weight (g wet wt.) in the bivalve M. edulis col-
lected at CUX and Eider stations in the North Sea (see Table 1).
Power fits are included
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