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Summary
Results obtained during a survey of 20 years on plaice (Pleuronectes 
platessa) and 15 years on flounder (Platichthys flesus) and dab 
(Limanda lim anda) are reported.
W ith flounder, two periods could be distinguished. In 1975-1981, 
higher m ercury concentrations (0.38 m g/kg on average) w ith rather 
large variations were noted. From 1982 on, concentrations fluctuated 
around the same mean value (0.23 mg/kg).
A gradual decrease of mercury levels in plaice was observed during 
the twenty years’ m onitoring period. The mean concentration in 
1990 (0.06 mg/kg) was only one third of that of 1971 (0.18 mg/kg). 
In contrast with flounder and plaice, mercury concentrations in dab 
remained practically at the same level (0.09-0.13 mg/kg).

1. Introduction
The m ercury  concen tra tion  in  fishery p ro ­
ducts has been  a cause o f concern  from  the 
late sixties on, especially  since the outbreaks 
of m ercury  po ison ing  in  Japan  were found to 
originate from  the  consum ption  of heavily 
con tam inated  fish.
Large-scale surveys w ere started  in m any 
countries. In Belgium, m onito ring  m ercury  
levels in representative  fish and shellfish 
species began in  1971.
Flatfish species are well su ited  for m o n ito r­
ing trace co n tam in an ts in the m arine en ­
v ironm ent due to the  fact that they live near 
or in the sea bed and th a t m any populations 
are quite  sedentary.
This paper reports results obtained du ring  a 
survey of 20 years on  plaice (Pleuronectes 
platessa) and  15 years on  flounder 
(Platichthys flesus) and  dab (Limanda lim an­
da) from Belgian con tinen ta l shelf waters. 
Results up  to 1985 have already been 
published  (De C lerck et al., 1974, 1979,
1984, 1988; Vyncke et al., 1981; M isra et al.,
1989).
The an n u al m on ito ring  program m e on  flat­
fish started  w ith  plaice in  1971 and was car­
ried ou t un til 1978, w hen  flounder was 
preferred as an  ind ica to r species, according 
to recom m endations by ICES (1978). Plaice 
how ever was fu rther m o n ito red  in 1985 and 
1990, in  the  fram ew ork of the ICES baseline 
studies. W ith in  the  sam e program m es, dab 
was analyzed in  1975-77, 1985 and 1990.

2. Methods and materials

2.1. Fish sam ples
Plaice, flounder and  dab were caught in 
Belgian co n tinen ta l she lf w aters, prior to 
spaw ning. The length  of the  fish varied bet­
w een 15 and  35 cm  for plaice, 20 and 50 
cm  for flounder and 20 and 30 cm for dab. 
W henever possible an  equal num ber of 
m ales and  fem ales was taken.
The n u m b er of specim ens during th is long 
survey period  varied  according to the 
availability of the fish and  the revised 
recom m endations by ICES (1978, 1979,
1990). T he n u m b er o f sam ples is indicated 
in  figures 1 to 3.
All fish w ere analyzed individually , except 
plaice and  dab in 1990, w here bulked 
sam ples o f 25 fish w ere used.

2.2. Mercury analysis
After destruction  of the  fish m uscle w ith 
su lphuric  acid  and  hydrogen peroxide, m er­
cury is d e term ined  w ith  a C olem an MAS-50 
m ercury  analyzer (C olem an Instrum ents, 
M aywood, Ul., USA) (De C lerck et al., 1974). 
The m ethod  rem ained  unchanged  over the 
w hole m on ito ring  period , allow ing a good 
in tercom parison  of the data.

2.3. Statistics
A visual assessm ent o f the  results was ob­
tained from  box-and-w hisker p lots (Tukey, 
1977). T hese p lo ts show  the  up p er and
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Figure 1 Mercury concentrations in flounder (quartiles) (a)
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low er quartiles (0.75 and 0.25 fractiles) at 
the top  and bottom  of a ‘box’ w ith a parallel 
in term ediate  line corresponding  to the m e­
dian. A ‘w hisker’ o r vertical line is then  
d raw n from  the  upper quartile  to the  m ax­
im um  and from  the low er quartile  to the 
m inim um .

3. Results and discussion
E valuation of the box-and-w hisker plot for 
flounder (figure 1) show s that two periods 
can be distinguished. In the period 1975 to 
1981, h igher m ercury concen tra tions w ith 
ra th e r large variations w ere noted. From  
1982 on, concen tra tions fluctuated a round  
the sam e m ean values.
It shou ld  be noticed  how ever that statistical 
analysis using m ercury  levels adjusted for 
length differences betw een years show ed 
evidence of a dow nw ard tren d  in the period  
1983-1988. This trend  analysis was carried 
ou t in the fram ew ork of the ‘Jo in t m o n ito r­
ing program m e’ of the O slo and  Paris C om ­
m issions (Anon., 1990). In 1989, however, 
th is dow nw ard  trend  was apparen tly  
stopped.
In the sam e period (1983-1988) no  clear 
trends w ere found for flounder from the 
D utch  coast, the W adden  Sea and the Ems- 
Dollard estuary. In the in n er G erm an Bight 
and in the  O slo-Fjord how ever an upw ard 
tendency  was noted  ind icating  that trends in

Table 1 Comparison of mercury concentra­
tions in  flounder in the periods 
1975-1981 and 1982-1990 (m g/kg)

I 1975-1981 I 1982-1990

n 119 223
max. 1.15 0.84
0.75 fractile 0.50 0.31
median 0.32 0.20
0.25 fractile 0.21 0.13
mín. 0.07 0.03
average 0.38 0.23
s 0.24 0.13

m ercury  concentra tions are area dep en d en t 
(Anon., 1990).
Table 1 sum m arizes the differences betw een 
the periods 1975-1981 and 1982-1990. In 
the  latter period , m ercury levels were on an 
average 40 % lower than  in 1975-1981. The 
standard  deviations were significantly dif­
ferent (p =  99.9 %) stressing larger varia­
tions in 1975-1981.
The Paris C om m ission (1985) has estab lish ­
ed an  ‘E nvironm ental quality  s tan d ard ’ for 
m ercury  in  fish flesh of 0.3 m g /k g  w et 
weight. T his standard  was exceeded on 
average in  25.2 % of the sam ples in 
1982-1990 against 56.3 % in  1975-1981, 
show ing again the lower m ercury  co n cen tra ­
tions in recen t years.
A gradual decrease of m ercury levels in 
plaice was observed during the 20 years’
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Figure 2  Mercury concentrations in  plaice (quartiles) (a)
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Figure 3 Mercury concentrations in  dab (quartiles) (a)
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Table 2 Average mercury levels in  flatfish
(a)

I 1971 I 1975 I 1990

Flounder — *** **

Plaice * * * * *

Dab - *

(a) * : lower level (<  0.1 mg/kg)
** : medium level (0.1-0.3 mg/kg)

*** : upper level (>  0.3 mg/kg)

m onitoring period  (figure 2).
The average con cen tra tio n  in 1990 (0.06 
m g/kg) was on ly  one th ird  o f that o f  1971

(0.18 m g/kg).
In 1971 and 1972 an  average of 10 % of 
the plaice exceeded the  env ironm en ta l stan ­
dard of 0.3 m g/kg. Since 1973 th is has no t 
been found again.
A dow nw ard trend  was also no ted  by o ther 
investigators along the  English and D anish 
coasts. O n the o ther hand , no  clear evo lu­
tion  was observed in the in n er G erm an Bight 
and the Skagerrak (Anon., 1990).
In con trast w ith flounder and plaice, m er­
cury concen tra tions in dab  rem ained  prac-
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tically at th e  sam e level (figure 3). Average 
values fluctuated  in a narrow  range 
(0.09-0.13 m g/kg). The env ironm ental s ta n ­
dard of 0.3 m g/kg  was never exceeded.
The three  P leuronectidae show ed different 
accum ula tion  patte rns for m ercury. C o n cen ­
tra tions in  flounder were m arkedly 
h igher th an  in plaice and dab, an observa­
tion  a lready m ade in  in ternational m o n ito r­
ing p rogram m es from 1977 on  (ICES, 1980, 
1984, 1988).

The Paris C om m ission  (1984) has adopted  
the follow ing arb itrary  d ivision of m ercury 
co n cen tra tio n s ranges for fish flesh : lower 
level : <  0.1, m edium  level : 0.1-0.3 and 
u p p e r level >  0.3 m g/kg  wet weight.
Table 2 show s th e  application  o f these 
gu idelines for the  m onito ring  periods un d er 
considera tion . Recent data (1990) indicate 
m ercury  levels to be in  the low er o r m edium  
range at the  p resen t time.

Conclusions
W hile mercury levels in dab rem ained m ore or less constant, 
flounder and plaice showed a downward trend in Belgian continental 
shelf waters over a period of 15 and 20 years respectively. This 
would give evidence for the effectiveness óf measures for the reduc­
tion of mercury pollution taken in the framework of the conventions 
for the protection of the marine environm ent and the EEC.
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Samenvatting
Kwikgehalten in schol, bot en schar van het

Resultaten bekom en gedurende een  o n d e r­
zoek van 20 jaa r op  schol (Pleuronectes 
platessa) en 15 jaa r op  bo t (Platichthys flesus) 
en schar (Limanda lim anda) w orden  gerap­
porteerd.
Voor bo t kon d en  twee perioden w orden  
onderscheiden . In 1975-1981 w erden  hogere 
kw ikgehalten (gem iddeld  0,38 m g/kg) m et 
relatief grote variaties genoteerd. V anaf 1982 
fluctueerden de concentra ties ro n d  dezelfde

Belgisch continentaal p la t (1971-1990)

gem iddelde w aarde (0,23 m g/kg).
In schol w erd een geleidelijke daling  van de 
kw ikgehalten gedurende de m onito ring- 
periode van 20 jaa r  vastgesteld. De gem id­
delde concentra tie  in  1990 (0,06 m g/kg) 
bedroeg slechts één derde van deze van 
1971 (0,18 m g/kg).
In tegenstelling to t bo t en schol b leven de 
kw ikgehalten in schar p rak tisch  op hetzelfde 
peil (0,09-0,13 m g/kg).

Résumé
Les concentrations de mercure dans la plie, le flet et la limande du plateau continental 
belge (1971-1990)

Les résultats ob tenus p en d an t une période 
d ’investigation de 20 ans su r la plie 
(Pleuronectes platessa) et de 15 ans su r le flet 
(Platichthys flesus) e t la lim ande  (Limanda  
limanda) son t rapportés.
Avec le flet, deux  périodes p euven t être 
discernées. En 1975-1984, des "Concentrations 
de m ercure (0,38 m g /k g  en  m oyem je) plus 
élevées, avec- .des varia tions assez .im portantes 
furent notées. A p artir  de 1982, les taux  fluc­
tuèren t au tou r de la m êm e valeur m oyenne

(0,23 m g/kg).
Dans la plie, une baisse graduelle des co n ­
cen trations de m ercure  fut observée p en d an t 
la période d ’investigation de 20 ans. Le taux 
m oyen en  1990 (0,06 m g/kg) n ’a tte in t q u ’un 
tiers de celui de 1971 (0,18 m g/kg).. 
C ontrairem ent aux observations dans le flet 
et la plie, les concen tra tions de m ercure  
dans la lim ande dem eurèren t p ra tiquem en t 
au m êm e niveau (0,09-0,13 m g/kg).
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