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Abstract

Thereis aneed to explain why different organisms contrast greatly in their capacities to accumulate trace element contaminants. Such
understanding will enhance predictive ecological risk assessment for these contaminants and permit better evaluation of the ‘reference
organism’ approach to radiation protection [1,2,3]. More fundamental biological explanations of these differences in bioaccumulation
between different organisms are yet to be achieved. Experimental investigations have shown consistencies within teleost and
chondrichthyan fish in their patterns of bioaccumulation of multiple trace elements. Such patterns are indicating phylogenetically-based
predispositions for elevated boaccumulation and internal exposures among these contaminants.
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To test the hypothesis of taxon-based bioaccumulation patterns we had
previously conducted a 14 day uptake/ 29 day loss experiment of uptake from
seawater that compared the whole-body uptake and loss kinetics of seven
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labrax, Order Perciformes, Family Serranidae. The chondrichthyans were
dogfish S. canicula, Order Carcharhiniformes, Family Scyliorhinidae, undulate
ray Raja undulata, Order Rajiformes, Family Rajidae and spotted torpedo
Torpedo marmorata Order Torpediniformes, Family Torpedinidae.
Discriminant function analysis was used to determine an eguation to best
separate between dogfish and turbot on the basis of their CFs among 7-9
radiotracers. This function could then be used to objectively classify
individuals of the other chondrichthyan and teleost species used in this
experiment, as being closer to thea priori chondrichthyan or teleost
‘bioaccumulation model’. Hierarchical classificatory, multi-dimensional scaling
(MDS) and similarity (ANOSIM & SIMPER) analyses were aso used to
further assess the hypothesis of different bioaccumulation characteristics for
species of teleosts and chondrichthyans. These analyses also identified those
trace elements that were most different between them in their bioaccumulatory
capacities. Discriminant function analysis on whole body: water concentration
factors (CFs) for 7-9 radiotracers separated dogfish and turbot in the two
independent experiments. Associated classification functions grouped the
teleosts, seabream and most seabass with turbot and the chondrichthyans,
undulate ray and spotted torpedo with dogfish, thus supporting our initial
hypothesis of taxon-based boacumulation patterns. Hierarchica classificatory,
multi-dimensional scaling and similarity analyses also separated all three
teleosts from all chondrichthyans that were more diverse amongst themselves
compared to teleosts. Dogfish were the most distant from teleosts, followed
by the undulate ray and then torpedo. Among the severa multivariate
statistical techniques that were used to compare between taxa there were trace
elements that were repeatedly more prominent in determining the separations
between teleosts and chondrichthyans, based on their CFs, viz. Cs-134 was
consistently elevated in teleosts and Zn-65 was elevated in chondrichthyans.
Chondrichthyans were also higher in Cr-51, Co-60, Ag-110m and Am-241,
whereas teleosts were higher in Mn-54. Our results suggest that
chondrichthyans may be more susceptible to contamination from exposures in
seawater for a greater range of trace elements, compared to teleosts.
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