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It is established that bioaccumulation in mussels adequately reflects the changing 
levels in the environment. for most contaminants. The degree of their accumulation by 
mussels depends on their filtering activity, growth, biochemical composition. 
reproductive condition and metabo
lism. These factors are in tum affected 
by environmental variables, such as 
temperature, salinity, dissolved organic 
matter and nutrients that influence the 
phytoplankton availability (WID
DOWS and DONKIN, 1992). The aim 
of this paper is to evaluate if faecal 
contamination of mussels reflects sea
water contamination in different 
hydrochemical conditions. 

Starting from March I 99 l until 
December 1992. a monitoring program-
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me was carried out seasonally in four Fig. 1.Sampling stations in the Gulf of Trieste. 
mussel farms located 200 m offshore in 
the Bay of Muggia (station A), along tl1e coast of Trieste (station BJ and in the Bay of 
Panzano (station C and D; Fig. I). For each station the physical structure of the water 
column was determined by using a CTD ldronaut Mod.401 multiparameter probe. Surface 
water samples were collected for the analysis of dissolved inorganic nutrients 
(GRASSHOFF et al .. 1983) and for tl1e assessment of Total Coliforms (TC), Faecal 
Colifmms (FC) and Faecal Streptococci (FS) (APHA, AWWA, WPCF, 1989). The same 
bacteriological parameters were analysed in mussels randomly chosen from rearing ropes 
in each station. The hydrodynamism of the whole Gulf, stretching from the mouth of the 
lsonzo River (Bay of Panzano) to the Bay of Muggia, is mainly linked to the ascending 
eastern current flowing from the lstrian coasts, which carries higher salinity waters from 
the Middle Adriatic into the northern basin. Lower density and lower salinity freshwater 
coming from rivers, mainly the Isonzo and the Timavo, and urban wastes tend to flow on 
the surface (DEL NEGRO et al., 1993 ). The river inputs are particularly evident in stations 
C and D, characterized by lower salinity and higher temperature values, whereas the 
eastern current is mainly perceived in stations A and B, characterized by higher salinity 
values. The results of faecal contaminants presence in seawater are reported in Table I. 

Spring Summer 
St. A Jl C D A B C D 

• 91 • 92 '91 '92 • 91 • 92 I • 91 "92 ·n • 92 I • 91 • 92 "91 • 92 I • 91 • 92 

TC I 2 17 0 172 141 542: 1130 278 49 

1:1 

23 23 49 
2gl 

0 23 
FC 2 2 0 ll 79 49 130 7 49 s 5 22 0 0 
FS 2 !) 0 2 21 0 !JOO 0 0 6 2 2 0 5 

Autumn Winter 
St. A B C D A B C D 

• 91 • 92 '91 '92 '91 . n '91 '92 '91 • 92 '91 ·92 I • 91 '92 '91 ·n 

TC 22 17 23 918 1609 130 79 49 542 1l 70 1609 1609 918 1609 
FC 5 0 0 9 33 2 17 13 348 0 5 33 45 27 278 
FS () 0 • 0 109 5 26 0 17 0 2 0 221 13 130 

Table I. Presence of Faecal Pollution Indicators in sea water (MPN.100cm·3) 

According to cluster analysis two groups of stations were identified : A and B, C and D. 
The highest values of Coliforms and Streptococci were observed in stations C and D clearly 
due to urban and industrial wastes flowing in the area and to the river inputs that receive 
wastes both in Italy and Slovenja. In Stations A and B the pollution was mainly due to 
diluted urban waste. During 1992 an increase of TC values was observed in all the stations, 
particulary in spring and winter, while Streptococci generally decrease. No difference 
between stations appeared witl1 bacteriological analysis of the mussels (Table II). In autumn 
and winter FC;FS ratio is always low (under 0.7 value) according to high Streptococci 
values. Unlike water situation, generally the uptake of faecal bacteria by mussels was 
greater in 1991 than l 992, particularly Coliform values decreased in the last year. 

Spring Summer 
■ A 8 C D A B C D 

'91 '92 '91 •92 '91 '92 "91 '92 '91 •92 '91 '92 •91 '92 "91 '92 

TC 1100 240 1100 150 lt00 240 240 460 1100 9 1100 IS 1100 ll 1100 93 
FC 75 15 290 0 120 23 • IS 24 0 290 0 19 7 1100 0 
FS 15 29 6 93 43 93 240 9) 1100 ISO 150 HOO ISO 1100 150 11 

Autumn W'UIICr 

St. A B C D A B C D 
'91 '92 '91 • 92 '91 '92 '91 •92 '91 • 92 '91 "92 '91 • 92 '91 • 92 

TC 1100 120 1100 210 1100 1100 11!)0 150 460 1100 1100 1100 1100 1100 1100 1100 
FC 15 75 4 4 75 7 4 2S 240 23 6 4 278 0 39 23 
FS 1100 !100 43 1100 1100 240, 1100 1100 15 S3 1100 1100 0 0 34 1100 

Table II. Presence of Faecal Pollution Indicators in mussels (MPN.100cm·3) 

The trend of Total Inorganic Nitrogen (TIN) and P-P0 4 confirms the identification of 
two aforementioned groups of stations ; C and D generally present the highest values. In 
spring and winter 1992 TIN values were higher than 1991. Tiris is in agreement with the 
water FC trend and it is probably due to intense rainfall in the area In conclusions, no 
relationship was found between water and mussels faecal contamination. A possible 
explaination may be the different sampling method : the water was collected from the 
surface, while the mussels were taken at various depths. Another factor well known is the 
integrated response that mussels provide to the "total pollutant load" (WIDDOWS and 
DONKIN, 1992). For this reason, the concept of "mussel watch", largely considered as 
more confident than few analyses in the water, may only be used for the assessment of sea 
water faecal pollution when knowing the influence of environmental variables on mussels 
metabolism. 
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