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Phylogenetic bioaccumulation hypothesis

The working hypothesis:

— a) Evolutionary divergent organisms have different patterns of
bioaccumulation of trace elements

— b) The greater the period of divergence the greater the differences

Hypothesis tested by short-term experimental bioaccumulation from seawater of multiple
radiotracers (whole body + body component CFs);

54Mn’ 6OCO, GSZn, 109Cd’ 110mAg’ 7588, 134CS, 241Am, S1Cr

Outcomes

— Differences demonstrated can subsequently be interpreted in terms of
differences in physiology and anatomy

— Can identify ‘at risk’ taxa, relative to reference organisms
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Evolutionary divergence Group average
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Most primitive ray-finned fish- the African bichir

Mitogenomic-based phylogenetic relationships of
fishes (Inoue et al., 2003)

Scyliorkin

Musteius manaza
alamoichthys calabaricus

Polyplerus omalipinnis
Polypterus ssnegalus senegalus

100

Polyodon spathula

Ae}bms:nrﬂawtﬂnus ' - .
T epasetis oot / Order: Polypteriformes

Atractosteus spatula

— Family: Polypteridae
- Oatlseam e Genus: Polypterus

Panilodon buchholzi
Notacanthus chemnitzi
Gymnotherax kidako
Angaila japonica
Conger myriaster
-Engraulis japonicus
. Sardinops melanoslictus
Cyprinus carplo
Crossosloma lacuslre
Coregonus lavarelus
Oncorhynchus mykiss
Salmo salar
Chilerophthalmus agassi
Polymixia japonica
Pagrus major
e ————r—— 0,05 subsiliutione/sile

Ay Dept. of Nuclear Sciences and Applications Monaco

/ \ : : : . .
@; \’/ International Atomic Energy Agency Marine Environment Laboratories 3

A




MDS analysis......
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Comparisons of tissue distributions of among bony and
cartilagenous fishes

* The picture based on whole body CFs
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Comparisons of tissue distributions of among bony and
cartilagenous fishes
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Comparisons of tissue distributions of among bony and
cartilagenous fishes
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Life cycle

experimental
program on small
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Maternal transfer to eggs the 4t exposure pathway

feeding phase  post-feeding phase
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Maternal transfer to

Maternal to embryo
transfer factors;
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Maternal transfer to €ggsS
Distributions in eggs

Feeding phase Post-feeding phase
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Full term patterns of accumulation in a dogfish egg for 8 trace elements
- Total egg: water CFs
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Full term accumulation patterns in the dogfish embryo and its egg
case; water to tissue CFs
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*Embryo’s stage of development affects
bioaccumulation?
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*Very high CFs in total egg case for gamma-
emitting nuclides.....what are possible
radiation doses to embryo from case?
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Transfer to hatched pup from water exposure

Dogfish pup CFs
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Amphioxus

57C0

This first experiment was repeated
and extended
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Amphioxus
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Experimental programme for 2010/2011

Marine reference organisms;

Fish;
e African lungfish
-class Sarcopterygii

Phylum Hemichordata
and Subphylum
Urochordata
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Conclusions

Results are still generally consistent with the working hypothesis of phylogenetically-based
bioaccumulation patterns in marine fishes, freshwater fishes, cephalochordata and sponges, based on

whole body: water CFs, viz.;

— Different between species and higher taxonomic categories
— Differences tend to be greater with longer period of evolutionary divergence

*  What physiological/ anatomical differences are driving the contrasts in bioaccumulation patterns?
— Data for CFs in six dissected body compartments show strong contrasts between

bony and cartilagenous fishes;
— Still to interpret in terms of well established differences between teleosts and
chondrichthyans in physiology and anatomy

Comprehensive life history radioecology
- done for humans, so worth considering for other selected biota

e Amphioxus
— Bioaccumulation capacity is confirmed and indicated to be greater than initially
indicated
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