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2. THE MARITIME ECONOMY.

e Between 3 and 5 % of Europe's Gross Domestic Product
(GDP) is estimated to be generated from sea-related
industries and services, without including the value of raw
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3. THE MARINE ENVIRONMENT

* Over 70 % of the Earth's surface is covered in water, with an
~estimated volume of around 1.360.000.000 cubic kilometers.
%er 97 % of all water is found in oceans.
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Ma result of global climate change, mean sea level will rise
b twﬂ’en 9 cm and 88 cm by 2100 as compared to 2000.

sar by 2020.
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F; In 2003 there were 4 116 registered Marine Protected Areas (MPAs)
covering over 1.6 million square kms all over the world. This
represents less than 0.5 % of the seas and oceans.

e A deterioration of the marine environment is leading to widespread
“algal blooms in the Baltic.
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Figure 1: Observed and predicted temperature change

Footnote: \We expect global temperature in the future
to e within the coloured band. So far observation (the

jagged line) and predictions have spread fairly well







ccordi NASA the ar’dtic ice lost more than 18
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ness per year during 2004-2008 and the g
area has been reduced by’42% i
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Satellite images, available since 1979, have shown
an increasing trend in seasonal surface melt
extension of the Greenland Ice Sheet at the

height of summer.
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Radionuclides — Sr°° and Cs'3. Their
presence is a consequence of Chernobyl accident
" (1986). They are still in danger limits in the beach
: nd, bathing waters and marine fauna.
- Unfortunately, there are no referential standards in
oﬁv‘ér “to determine a maximum \.avallable
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-2 THE RADIOACTIVITY IMPACT TO FISH

1. INTRODUCTION

. Comparatlve studies were carried out in two cultured fresh-water
flsh;p Cyprinus caprio and Anguilla anguilla, to determine their
r‘ro‘r"ance in the uptake of *¥’Cs (3000 Bq/I).
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oo Animal products may become contaminated basically in two
ways, directly or indirectly. Directly, this happens through drinking
water, inhaltion or when originating from aquatic organisms via gills
and integuments. Indirectly it takes place through consuming
contaminated food.

A

"-'-” Cesium 137 was selected for study due to its abundance in
f|55|on products its relatively long half-lifeas radionuclide and its

ok facile mcorporatlonmto food, bone, body fluids and tissue.
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Cﬁﬁrmus caprio and Anguilla anguilla wer SE ected for study,

due to thgy different anatomy and physiologieal function.
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"~ 2. MATERIALS AND METHODS

. The experiment was conducted in fresh-water fish A.-anguilla
and C.caprio cultured in small water tanks artificially contaminated
~with- radioactive 13’Cs. The fish A.-anguilla were collected from
a;tlflual ponds two days before the experiment started. The fish
f*'*“C .caprio were collected from a local lake. They were kept in a 200L
~ tap water dechlorinated by active carbon. The fish acclimatized
 wel to the aquarium conditions, behave well and no diseases
_occurred. The dimensions of the water tanks d were 79cm in

:fqength 35cm in width, 50cm in height. \ - |
wo weeks, weigl@
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~ 3. RESULTS AN DISCUSSION A =

e The results indicated that the amount of 13’Cs was more in the
muscular tissues of carp than the eel.

’
TABLE 1:
- _-; Uptake of 137Cs in cultured fresh water fish: Cyprinus
- }—-5 caprio and Anguilla anguilla
i | < Concentration of 137Cs (Bq/Kg) in
2 i ﬁ Time of muscular tissue o
-t - -
: -._ﬁkilling Carp
| days (1500 3000
. B
2 q/1) Bq/1)
15 980 1.150

’i" .
= S §¥13 “ | 2.980




e~ g
'-' eDue to the absence of large scales, an eel can breath through its
skin as will as through the gills. The proportion of breathing
carried our through the gills is about 40 per cent and that
through the skin about 60 per cent. This means that less water is

~ taken up by the eel in comparison to carp. .
F
e
"~ © eThe accumulation of 13’Cs in both species is related to their
~ physiology and anatomy. .
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! The histological studies revealed that eel is/more resistant to
137Cs exp se‘
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Remarkable epithelial hyperplasia and fusion of

some secondary lamellae in the gills. Final stage.

A. Carp (x250). B. Eel (x100).




Degeneration of muscles fibers. Final stage.

A. Carp (x100), B. Eel (x100).




Degeneration of hepatic cells. Final stage.

A. Carp (x100), B. Eel (x100).




Degeneration of Kidney parenchymal cells and

hydeopsy of re nal tubules. Final stage.

A. Carp (x100), B. Eel (x100).




4. CONCLUSIONS

_presence of 137Cs, causes allergic and toxic effects. The
, |ty of both species to concentrate 137Cs to a high degree
> “make ghén} valuable as biological indicators-of radioactivity. The
.—1 ‘present work intensifies the necessity to look afte,r more aquatic
,./-s “eue?vestlgatmg their sensitivity to 137Cs.in'order to plan an

‘emergency action, in case of a nuclear accident'and subsequent

’-' release of?mnuclldes in the environment.
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