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Marine geology of the Gulf of Trieste (Northern Adriatic). 
B. Geochemical properties 
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In parallel with sedimentological investigations of the Gulf of Trieste, reported 

in the previous paper (A), we investigated the geochemical properties of the 

surficial sediment in terms of organic C, total N and P, inorganic P contents, 
13

c 

depletion of sedimentary organic matter and heavy metal content (Fe, Hg, Pb, Cd, 

Cr, Cu, Zn, Ni and Mn). Sediment samples were collected mostly in the central and 

SE part (Yugoslav) of the Gulf. The data obtained were integrated into a general 

pucture of the distribution of these sedimentary geochemical properties using data 

from the northern (Italian) part of the Gulf of Trieste published by various authors 

(Macchi, 1968; Stefanini, 1969; Donazzolo et al., 1984). The geochemical analyses 

were performed using an elemental C-H-N analyzer, colorimetry for P, mass spectro

metry for d 13
c values and AAS for heavy metals. 

Organic C contents in the surficial sediment of the Gulf ranges mostly between 

0. 5 - 1. 5 %, total N between 0.1 - 0.15 % and total P between 200 - 400 ppm. The 

spatial distribution of organic C and total N and P shows higher· contents 

( :>1 % org. C, :i:!0.1 % tot. N, .>300 ppm tot. P) in the Bays of Piran, Koper, 

Muggia and Panzano and near the river Isonzo delta in conformation with the 

textural type of the sediment - clayey silt (prevalently type B and c). The lowest 

contents ( !!i 0. 5 % org. C, ~ 0. 08 % tot. N, <200 ppm tot. P) are localized in the 

central part and especially at the Gulf entrance and conform to sediment types 

consisting of silty sand and sand (type E). Total and inorganic P higher than 400 

and 300 ppm, respectively, are restricted to the Bay of Koper. Inorganic N and P 

comprises about 20 and 70 % of the total N and P, respectively. C: N ratios found 

were mostly lower than 10 (by weight) and C:P ratios mostly in the range 

100- 200 (by weight). Considering the preval::!~y C:N ratios< 10 and d13
c 

values of sedimentary organic matter in the range -19.9 do -23.0 °/oo, we 

concluded that this matter is principally autochtonous marine, the majority 

(about 60 %) of it originating from POM sedimentation in the sea water column. 

Heavy metal analyses revealed in the central and SE part of the Gulf of Trieste 

rather low contents. Exceptions are Cu and Ni contents being mostly >50 ppm. 

The spatial distribution of heavy metals analysed shows a gradual increase in all 

heavy metal contents from the Gulf entrance towards the shore. For Hg an 

additional gradient is observable - a substantial increase (approx. 20-fold) in 

contents towards the river Isonzo delta, due to the high Hg content in the river. 

High contents of all heavy metals, except Hg, coincide well with the textural 

type of the sediment, the clayey silt and silt (types B and C) containing higher 

values. This horizontal distribution coincides with the organic C distributio~, 

indicating that the heavy metals are bonded to some degree to organic matter. 

Comparison of organic C, total N and P and heavy metal contents in the surficial 

sediments of the Gulf of Trieste with those determined in the borehole V-6 in the 

salt marsh of Secovlje in the Bay of Piran, which serves as a paleoenvironmental 

background, reveal ad increasing contents of Hg, Zn and total P. Measuring these 

elements would be probably sufficient to assess the long-term effects of 

eutrophication and environmental pollution on marine sediments in the Gulf of 

Trieste. 
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Premiers resultats sur les Foramlnlferes 

d'une carotte de Ia mer Adrlatlque 
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La carotte a ete prelevee lors de la campagne ETNA 1982 (Centre 
des Faibles Radioactivites CNRS-CEA) par 1077 m de profondeur dans la 
depression sud-Adriatique (fig. 1). Elle comporte de nombreuses passees 
de cendres volcaniques qui ont ete etudiees et datees et une courbe des 
variations de 1 1 oxygEme 18 a ete etablie. L 1 intervalle de temps 
concerne va de la fin du stade 5 au debut du stade 1. (Paterne 1.985). 
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Figure 1: Localisation de la carotte. 
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Les variations de frequences des foraminiferes planctoniques 
chauds et froids permettent de tracer une courbe climatique estimee, 
qui est en bonne correspondance avec la courbe isotopique et de 
reconnaitre cinq types d 1 assemblages successifs (Blanc-Vernet, a 
paraitre). On doit remarquer une faible representation des especes 
typiquement chaudes (divers Globigerinoides Hastigerinella 
siphonifera Orbulina universa, accompagnees lors des periodes 
d 1 amelioration climatique par de tres forts pourcentages de Globigerina 
bulloides. Si l'on considere que les indicateurs chauds precites sont 
egalement des especes qui ne tolerent pas les faibles salinites (Be et 
Tolderlund, 1971; Thunnell, 1978; Loubere, 1981), leur rarete en 
periode chaude pourrait indiquer une certaine dessalure des eaux de 
surface suivant un mecanisme connu actuellement en Adriatique ·pendant 
l'ete (Zore-Armanda, 1968). 

Le peuplement benthique presente au cours du temps des 
modifications qualitatives importantes. La figure 2 montre la 
correspondance entre les principales coupures faunistiques des 
assemblages planctoniques et benthiques et la courbe climatique. On 
remarque que certains echantillons contiennent des microfaunes tres 
pauvres en especes comme en individus (assemblages a Heterolepa
Bolivina-cassidulina) • Ces episodes defavorables a la vie benthique 
sont observes aussi bien en peri ode froide que lors de rechauffements. 
A titre d 'hypothese on peut supposer que ces mauvaises conditions de 
vie sur le fond sont liees aux incursions· en Adriatique de 1 • eau 
intermediaire d'origine mediterraneenne provoquant 1 dans cette zone, 
une tendance a la stratification des masses d'eau. Toutefois aucun 
veri table sapropel n' a ete observe. 
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