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Mercury concentrations in Bluefin tuna caught in the .l!edi terranean sea 
are significantly higher than in Bluefin tunas caught in the Atlantic Ocean 
<Cumont et al. 1972>. As yet the a•Jailable information from the 
Mediterranean and neighbouring seas does not give a plausible explanation 
of the higher mercury levels reported in the Mediterranean tuna. Renzoni et 
al <1978> hypothesized the existence of two bluefin tuna populations in the 
Mediterranean Sea, one resident with higher mercury body burden and other 
migrating to the Kedi terranean to spawn. The purpose of the present study 
is to gather information to facilitate identification of both tuna stocks 
using the morphological and chemical characteristics of their otoliths 
an indicator of their physiological and habitat characteristics. 

Table 1. Body meristics and pollutant levels of the bluefin tuna sampled 
along the Catalan coast. 

fish length <em> fish weight (g) Hg</18> date 
53 3410 1040 18- 7-1986 
53 3350 1590 18- 7-1986 
39 1250 870 14-10-1986 
39 1300 585 14-10-1986 
39 1100 415 24-10-1986 
40 1280 545 5-11-1986 
41 1200 595 5-11-1986 

Juvenile Bluefin tuna ranging 34-53 em total length were collected along 
the Catalan Coast from July to October 1986 <Table 1>. The sagittae from 4 
specimens were documented for morphometric shape, and then observed under 
scanning electron microscope and analyzed with electron microprobe. This 
method provides accurate data at the microscopic scale. The samples and 
standards were analyzed by a CA.I!BAX X-ray electron microprobe with the 
electron beam focused on a five square micron area. Analyses of strontium 
and calcium concentrations were executed at five micron intervals across 
the longest axis of the otolith and the ratios calculated for each area 
analyzed. Apatite and strontium fluoride were used as standards. The 
mercury levels in the muscle samples were determined with standard 
procedures. 

Inspection of juvenile sagittae at the SEX reveal clearly defined daily 
increments which disclose size differences of individual increments, 
ranging from 1. 5 to 2 f!m. 

From the Bluefin tuna otolith microstructural observations it seems 
that fishes sampled in July 1986 were born in 1985 since they were around 
14 months old at the time of fishing, while fishes sampled in fall were 
only around 6 months old. 

The concentration ratios of Sr and Ca. across a section of the otolith 
increase with distance from the core <Fig. ll. The Sr/Ca ratio increases in 
the otolith edge of all the analyzed samples independently of the time of 
capture and consequently, of the water temperature cycles. 

The Sr/Ca profiles show two types of variation of a short and a longer 
period. The periodicity of the longer trends appears to be seasonal. Thus, 
the changes in the Sr/Ca ratios in Bluefin tuna otoliths may be caused by 
changes in water temperature. Nevertheless, there is no agreement between 
the profiles of fishes caught in the same year period. This may be due to 
the high thermal regulatory capability of Bluefin tuna <Carey and Teal 
1969), also capable of mantaining a body temperature well above the water 
temperature <Radtke et al. 1987). 

Fig.l.Sr/Ca profile for a Bluefin tuna 
caugth in July, otolith core left, 
otolith edge right. 
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Fig. 2. Mercury content vs. body 
weight 
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The mercury level determined in the samples is shown in Table 1. The 
correlation coefficients between mercury level and body length or weight 
are high and significant <Fig. 2>, showing the. dependence of mercury level 
on fish size. Pending further studies including adult fishes to compare the 
fish sampled off Catalonia with Bluefin from different .l!edi terranean areas, 
1 t seems that the studied fishes lllll.y correspond to the low mercury level 
population proposed by Renzoni et al <1979). 
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ABSTRACT : 
---n=;e analysis of 33 samples of leaves of surviving Posidonia oceanica bed in the 
sewage area of the urban emissary of the gulf of Giens ( Var) has shown low rates of 
mercury ranging from 0,03 to 0,14 ppm. The modalities of territorial distribution of 
rates from the emissary mouth has been studied as ve11 as its spacial variability at 
micro-local level. 

INTRODUCTION : 
Connaissant les effets nefastes du mercure sur les posidonies (CRISTIANI et al. 

1980), nous avons entrepris, depuis plusieurs annees, des recherches sur la contami
nation mercurielle de cette plante utilisee comme indicateur biologico-biochimique 
(Cf. AUGIER 1985 et 1987, AUGIER et al. 1984). Les fonds places sous 1' influence de 
1' emissaire de Giens ( 1400 m de long, 15 m de profondeur), et occupes par un herbier 
de posidonies plus ou mains degrade, recoi vent des eaux traitees de ni veau E. Le 
branchement de plusieurs hopi taux sur le reseau a motive notre choix. 

METHODE : 
--L-es posidonies sont recoltees dans 11 stations disposees sur 3 radiales partant 
de l'orifice de l'emissaire (Fig. l); chaque station est subdivisee en 3 sous-sta
tions (Fig. 2) ou 15 faisceaux foliaires sont recoltes. Seules les feuilles interme
diaires sont retenues, puis lyophilisees et mineralisees selon la methode de MALAIY
ANDI et BARETTE (1970). Le mercure est dose par spectrophotometrie d'absorption ato
mique sans flamme (CUMONT ~- 1974). 

RESULTAT ET DISCUSSION : 
La contamination mercurie11e des posidonies de Giens est plus elevee que celle 

de la zone de reference du Pare National de Port-Cros, mais plus faible que ce11e de 
plusieurs secteurs de notre littoral (AUGIER et al. 1984) ; au plan general, e11e 
peut iltre consideree comme relati vement faible puisque les taux de mercure s' eche
lonnent de 0,03 a 0,14 ppm (Tableau I). Cela signifie soit que les eaux brutes sont 
peu chargees en mercure, so it que les traitements de la station d' epuration sont 
efficaces pour 1' elimination de ce metal. 

Au plan toxicologique les taux de mercure sont bien en dessous des seuils cri
tiques induisant chez les feui11es des .desordres physiologiques graves (CRISTIANI et 
~· 1980) ; ce qui n'exclue pas cependant des effets synergiques avec d'autres pol:::
luants (metaux, detergents, etc ... ), q4i res tent a demontrer. 

Les valeurs obtenues pour les 3 echanti11ons d 'une meme station sont coherentes. 
Dans les investigations de routine, on pourra par consequent se contenter de reali
ser un seul prelevement de feuilles par station, a condition que le nombre de fais
ceaux foliaires so it au mains egal a 15. 

On peut observer une difference territoriale de contamination des posidonies : 
les taux les plus eleves ne sont pas trouves au voisinage du rejet, mais a une dis
tance de l'ordre de 280 m et la pollution marque un leger flechissement vers le Sud. 

Les donnees coherentes obtenues en fonction de l' echantillonnage, confirme ainsi 
11 interet d' utiliser Posidonia oceanica comme indicateur biologique de la pollution 
mercurie11e. 

D p MLf (em) TAUX (ppm) 
St. (m) (m) 

SSt. St. SSt. St. 

Al 27 0,09 
A2 0 -15 ·23 26 0,07 0,07 
A3 29 0,06 

Bl 27 ll,09 
B2 140 -16 37 33 0,08 0,08 
83 35 0,08 

Cl 25 0,12 
C2 280 -17 26 28 0,12 0,11 
C3 33 0,10 

Dl 23 0,10 
D2 420 -19 18 22 0,07 0,07 
D3 25 0,04 

El 15 0,05 
E2 560 -21 18 20 0,04 0,04 
E3 28 0,03 

fl 29 0,09 
f2 140 -15 31 29 0,08 0,08 
F3 27 O,D8 

Gl 30 0,10 
G2 280 -16 31 29 0,11 0,10 
G3 27 0,09 

HI 26 O,D6 
H2 420 -17 19 22 O,D7 0,06 
H3 22 0,05 

Il 28 0,09 
I2 140 -15,5 30 28 0,10 0,09 
I3 26 0,08 

Jl 32 0,12 
J2 280 -16,5 28 30 0,14 0,13 
J3 29 0,13 

Kl 22 0,10 
K2 420 -17,5 19 20 0,11 0,10 
K3 18 0,09 

Tableau I : Taux de mercure total dans les 
lyophilisats des feui11es. intermediaires 
de Posidonia oceanica recoltees a diffe
rentes profondeurs (P), a des distances 
differentes du debouche de l'emissaire de 
Giens (D) (MLf = Moyenne Longueur feuilles, 
SSt. = Sous-Stations, St. = Stations). 
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fig. 2 : Localisation des sous
-- stations (distances en m.) 
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