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Introduction : 

ce travail entre dans le cadre du programme MED-POLL II (phase II). Deux 
especes de moule ont ete choisies : PeJtna. pe!tna. et My:til.u.6 gaUopJLov.i.n~. 

Oeux pr€levements ont €:te effectues au niveau de trois stations .. P.n f€:vrier
mars et avril-mai 1985. 

L' €:tude couvre quatre m€:taux lourds : zinc, mer cure, cuivre et cadmium. 

Materiel et Methode : 

Les deux especes de moule ont ete etudiees separement. 

L'€.chantillonnage a €:te fait au niveau de trois stations 

l) Port d 1 Alger, subdivis€. en trois sous-stations 

- CM : moules issues d 'un milieu typiquement portuaire 
- IJN : oii les eaux sont peurrenouvel€es 
- EJN : oil les eaux sont constamment ·renouvel€:es. 

2) Bordj-El-Kiffan 

Locali t€: si tu€e entre deux oueds charriant des eaux us€es urbaines et 
industrielles. 

3) . Ilots Sandj a 

Zone fortement soumise aux influences du large, par passage du courant 
Atlantique. Elle fut choisie par ASSO ( 1982) comme station de reference. 

Le zinc a ete dose par flamme a/a, le mercure par vapeurs froides, le 
cuivre et le cadmium par erectrothermie. 

Des exercices d' intercalibration sur des €chantillons standards de 
1 'A.LE .. A. (SPM1 et MAA1) ont donnes les resultats suivants : 

ZINC : sur 20 analyses, 5 ont donne des ecarts hors de 1' intervalle -10% &+10%. 
MERCURE : sur 18 analyses, 12 etaient comprises entre -10 et +10. 
CADMIUM : sur 13 analyses, toutes etaient superieures a cet intervalle. 
CUIVRE : seules 2 analyses sur 17 etaient comprises entre -10% et +10%. 

I 
Resultats et Discussion · tous les re lt t su a s son t en g/g d ~ e po~ s sec. 

I/ ZINC PORT D 'ALGER B.E.K. SANDJA 

CM IJN EJN 

M.aaUom. 189,5 253,5 186,0 210,1 -
P.peJtna. 

191,4 196,6 157,0 145,5 109,0 

Les valeurs du Port d 'Alger sont toutes inferieures a c~lles des ports de 
Marseille et Tout on (Fowler and Oregioni, 1976). Elles sont comparables a celles 
de la mer Egee (Uysal, 1 980). Une contamination est detectable, meme au niveau de 
la station de reference. 

2) CUIVRE PORT D 'ALGER B.E.K. SANDJA 

CM I IJN EJN 

M. aaUopJL. 15,75 I 12,48 9, 96 9, 78 -
p. peJtna. 13,83 I 8,48 9, 68 9,42 6,43 

Les concentrations en cuivre montrent une tres faible contamination par ce 
metal dans les zones etudiees. 

3) MERCURE PORT D 'ALGER B.E.K. SANDJA 

CM I IJN EJN 

M. qa_Uoptt.. 2,27 [ 0,49 0,24 0,57 -
P. Pe!t/Ut 2, to I 0,58 0,32 0,38 0,83 

La sous-station CM du Port d 'Alger presente une tres forte teneur en mer cure, 
superieure a celles trouvees par Thibaud ( 1 973) a Toulon et dans le golfe de Fos. 
la haute concentration obtenue dans les moules des ilots SANDJA enleve a cette 
station le role de station de reference. Le taux en mercure y est quatre fois 
superieur a celui enregistre par ASSO (1982). 

4} CADMIUM PORT D 'ALGER B.E.K. 

CM I IJN EJN 

M. qatiopJL. o,61 I 0,45 0,50 0 42 

P. peJtna. o, 62 I 0,45 0,48 0,51 

On n' observe pas de situation critique pour ce metaL 

Conclusion : 

SANDJA 

-
0,47 

La pollution mercurielle du Port d 'Alger atteint un niveau alarmant. La 
recherche d 'une station de reference doit se faire, car les moules issues des 
ilots Sandja se trouvent etre contaminees surtout par le mercure. 

On a pu constater que : 

- les deux especes accumulaient le cuivre et le cadmium dans les memes 
proportions~ 

- M. gaUopJtov.i.n~ presentaient des valeurs en zinc superieures a 
P. pVtna. 

- P. pe!tna. accumulait le mercure plus que la seconde espece. 

Bibliographie : 

ASSO, A. ( 1982) - Contribution a 1' etude des polluants chez la moule P. peJtna. 
(1.) dans la region d'Alger- 'l'hese 3eme Cycle, A~x-Marseille- CROP, p. 149. 

FO\VLER, S.W. and OREGIONI, B. (1976) -Trace metals in mussels from N.W. 
Mediterranean -.Mar. PolL BulL, 7, ~. 26-29 

THIBAUD, H. (1973) - Teneurs en mercure dans les moules du littoral fran,.ais 
Sc. et Pech. Inst. peche mar., 22, _!_, 1-16 

UYASAL, H. ( 1980) - Levels trace elements some food chain organisms from the 
Aegean coasts. V Jour. Poll, C.LE.S.M. 503-512 

115 

L-III6 
TOTAL f1ERCURY, Cm>IIUM, CoPPER, ZINC AND ARSENIC CONTENTS 

IN SURFACE SEDIMENTS FRG'-1 THE COASTAL REGION OF THE CENTRAL ADRIATIC 

T. ZVONARIC 0
, P. STEGNAR0 0 and Z. PLANINSEK0 0 

o Institute of Oceanography and Fisheries, Split (Yugoslavia) 
"J. Stefann Institute, "E. Kardelj 11 University, Ljubljana (Yugoslavia) 

INTRODUCTION 

Heavy metals enter the marine environment through different routes 

(surface runoff, domestic and industrial effluents disposed through 

outfalls, and the atmosphere). Various anthropogenic activities (such 

as agriculture, mining, industrial processing of metals, as well as 

the use of metals and metal components) have resulted in increased in

puts of heavy metals into marine ecosystems. 

Research carried out so far has shown that sedimentation process

es, especially in areas receiving large amounts of terrigenous and 

biogenic material, seems to be the major process responsible for remo

ving heavy metals to the sea bottom. 

Therefore, the determination of the heavy metal content of sedi

ments is one of the first steps in the assessment of the degree of 

heavy metal pollution of an exposed area. 

Hence in the fra!Jlework of the long-term Programme for Pollution 

Monitoring, the Institute of Oceanography and Fisheries in collabora

tion with the "J.Stefan" Institute, has analysed during 1985 total Hg, 

Cd, Cu, Zn and As contents in surface sediments sampled in the vicini

ty of industrial and urban centres located over the wider territory of 

the central an·d southern Adriatic coast. 

EXPERIMENTAL 

Samples were oDLa.Lnea rrom the research vessel "BIOS". Surface 

sediment layer (0-5 em) was sampled with a gravity corer in perspex 

tubes. All the samples were store;d frozen before analysis in polyethy

lene bags. Mercury was determined on a portion of the previously homo

genized sample in the wet state, while for other elements the dry por

tion (drying overnight at l05°C) of sediment sieved through a nylon 

net. of 0.1 mm mesh size was taken for analysis. The data were obtained 

by destructive neutron activation analysis using the TRIGA Mk II rea

ctor of the "J. Stefan" Institute, by previously developed techniques (l, 2 l 

RESULTS AND DISCUSSION 

Results obtained, presented in Table l, which represent means of 

seasonal sampling, show that the highest values for most elements were 

recorded from stations in the vicinity of Sibenik and Split, suggesting 

the influence of industrial and urban effluents from these two largest 

central Adriatic towns. 

Table L Content of total Hg, Cd, Cu, Zn and As in surface sediments 
(mg/kg dry weight) from the coastal region of the central 
Adriatic determined in 1985, and reference station* 

Sampling area Hg Cd Cu Zn 

Zadar 0.18 0.25 7-9 49.6 
Sibenik 1.68 0.43 50.6 170.7 
Split 0.65 0.39 25.1 122.5 
Kardeljevo 0.10 0.25 25.1 67.6 
Dubrovnik 0.50 0.25 50.4 109-3 

As 

9-6 
12.7 
12.8 
15.8 
13-5 

Although the results presented are within the range of values 

obtained from similar Mediterranean regions ( 3), comparison with the 

reference stations, which is distant from any obvious sources of 

pollution and represents background values of the Central Adriatic 

shows that significant quanti ties of heavy metals were deposited in 

the coastal regiouns, mainly due to untreated wastes from different 

industrial activities discharged into the shallow coastal waters. The

refore it should be pointed out that constant monitoring and further 

research appear to be called for. In the first place, studies of the 

ecocycle of individual toxic heavy metals (mercury, methyl-mercury, 

cadmium, lead), that is to say studies of their paths from sedimentE 

through links of the food chain, should be continued. 
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