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Figure 32. Schematic diagram of sea water purge system (a) and
gas sampling system for GLC (b - d).

6.8 Methyl mercury in Mediterranean mussels: Preliminary
observations

M. Marchand

During 1975 a programme was initiated to analyze marine

samples for methyl mercury in order to determine its existing levels in the
Mediterranean coastal environment and to supplement the laboratory's inter-

191*calibration exercise. It has been suggested that the major input of
mercury into the oceans is via crustal degassing of the lithosphere since
world production of mercury is too small to have a measurable effect on the
overall mercury concentration in sea water. Nevertheless, anthropogenic
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Figure 33. Typical gas chromatogram and blank obtained by the analysis
of sea water collected near Monaco. (GC conditions: Varian 2100 gas
chromatograph with 63Ni EC detector. Nitrogen carrier gas, flow rate
40 ml/min. Injector temperature: 200°C. Detector temperature: 200°C.
Column temperature: 25°C-175°C @ 8°C per min. Column: 2m x 3mm i.d.
packed with 0.4% carbowax 1500 on carbopack A, Supelco Inc.,
Beliefonte, Pa. USA).

inputs can become important in areas where localized inputs are high. With
respect to the marine environment this is especially true in coastal areas

where run-off and industrial input would have their most intensive influence.

Mussel samples (Mytilus galloppovineialis) were collected from
14 locations between Sete, France and Genoa, Ifaly and from Diana and Urbino,
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Corsica in December 1974. Upon collection the mussels were placed in
insulated boxes and transported live to the laboratory where they were deep-
frozen until needed. Prior to analysis the soft parts of the mussels were
removed, lyophilized and macerated into fine powder. Analysis was carried

101*
out by following the method of Uthe with the exception that benzene was

used in place of toluene in the extraction of the initial aqueous extract,

lyophilized samples were used instead of fresh samples and 10% carbowax 20 M
on gas chrom Q (80/100 mesh) was used in the gas chromatographic analysis.
Quantitation of methyl mercury was carried out by relating strip chart peak
heights produced by samples to those of methyl mercury chloride standards.

Although it is conceivable that some losses of methyl mercury
might have occurred during storage and subsequent lyophilization,B.enedictet.al.

have estimated that the losses were less than 10% after 9 months in stored
108

frozen fish samples. Furthermore, La Fleur has shown that lyophilization
results in less than 5% methyl mercury loss from samples of various organs
of white rats and guinea pigs which had been fed radio-labelled mercury

196
compounds. Fowler found a similar result with mussels containing

metabolically incorporated mercury and also that the lyophilized samples did

not lose significant amounts of mercury after several months storage.

The reproducibility of the method and the extraction
efficiency were determined by analyzing two series of samples of the Monaco
Laboratory oyster homogenate. Each sample (2.0 g) of the first series was

spiked with a known amount of methyl mercury chloride (40, 80, 100, 200,
300, 400, 800 ng respectively) while the other series of five samples (1.0,

2.0, 3.0, 4.0, 5.0 g) was not spiked. The analytical results on the unspiked
samples agreed to within + 10%. The mean methyl mercury concentration of
the unspiked samples was then used to calculate the theoretical amount of
methyl mercury contained in each of the spiked samples (ng of methyl

mercury added + mean value in ng measured). The amount of methyl mercury
recovered from each of the spiked samples was then divided by the respective
theoretical value to determine the extraction efficiency for each of the

seven analyses. The extraction efficiencies ranged from 81 to 100%.

Clearly, the results of extraction efficiency experiments
indicates that the analytical technique needs refinement. Furthermore, it
is not certain that methyl mercury which has been metabolically incorporated
in the mussel will be extracted with the same efficiency as methyl mercury

added as a spike to the freeze-dried sample. Nevertheless, there are some
observations which can be made concerning the initial results (Table 60).
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Table 60. Methyl mercury concentration in
Mediterranean mussels

Sampling sites Methyl mercury (ppb dry weight)

Sete 43
Grau du Roi 182
Port St. Louis 136
Marseille 148
Toulon 81,90, 94
Cap Camarat 16
St. Tropez 39
St. RaphaSl 46
Cannes 232
Antibes 83
Monaco 125
San Remo 84
Savona 47
Genoa 37
Diana (Corsica) 24
Urbino (Corsica) 18, 22

Of the five locations yielding samples with relatively high

methyl mercury concentrations, two (Grau du Roi and Port St. Louis) were
near the mouth of the Rhone river, one (Marseille) was within a large
industrial port and two others (Cannes, Monaco) were near sewage outfalls.
Relatively low values were found in samples from Corsica (Diana, Urbino)
and Cap Camarat. The low value found in mussels from Cap Camarat correspond
to similar observations made previously for PCBs, DDT and certain trace
metals in mussels, and for PCBs in sea water collected from the same area.

197In general the values are lower than those previously reported by Thibaud
for samples collected from five locations between Sete and St. Tropez in
1971-72.

6.9 Chlorinated hydrocarbons in a pelagic community

D. Elder and S.W. Fowler

For several years data have been accruing on the distribution
of chlorinated hydrocarbon pollutants in marine ecosystems. An overall

159
picture of ambient levels in biota, water and sediments is now emerging
however, despite the vast amount of data collected to date, questions still
arise as to whether certain pollutants such as chlorinated hydrocarbons are
indeed magnified through the marine food web. Evidence both for and against

198,199
trophic concentration of PCB and DDT compounds has been cited . The
answer to this question remains unclear due to lack of adequate knowledge

on the relative importance of food and water in the uptake of these compounds
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