NOW WE KNOW WHY THERE ARE SO FEW
EXAMPLES OF MICROCOSM STUDIES IN
RADIOECOLOGY.
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The future of Radioecology

INTERNATIONAL COMMISSION ON
RADIOLOGICAL PROTECTION

...aim to have negligible

¢ AN impact on

\\’Q [ﬁ/’ - biological diversity,
oL - conservation of species,
IAEA - health and status of

International Atomic Energy Agency N atu ral h ab |tats /
communities

Mismatch between environmental protection
goals and the endpoints measured

International Union Ecosystem approaches are needed to support
of Radioecology protection goals

Lack of good experimental data to evaluate
ecosystem-level effects of radiation



Radioecology studies thus far,..

Figure: Clare Bradshaw
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Microcosms and mesocosms...

Multispiecies experimental units.

1. Contain abiotic and biotic components

2. Can show ecological processes

Bilder: Clare Bradshaw, Stockholm University
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NORCO I:
Radiation effects and ecological
processes in a freshwater microcosm.

Hevrgy. TH & Golz. A-L, Xie.L, Hansen. EL and Bradshaw. C. Submitted JER 2018. [
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Cosms exposed to ionizing radiation
from Co-60 source for 21 days
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Dose comparisons

Chernobyl Lakes — 0.1 — 30 mGy/hr Fukushima — Strand et al 2014
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Some results...

Plants:
photosynthetic parameters
- different sensitivity
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Grazers and

production
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Structural equation Modelling (SEM)

+* Networks to estimate Indirect effects.

** Hypothetical or defined pathways

c) Egeria densa
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Summary of NORCO |

* Few significant effects of dose rate at endpoints measured
* Individual effects -> could lead to highler level effects...
« Ecosystem buffering

 Restricted by time
» Restricted by radiation field '

Lig (1% — 24O

A . )
li (10) —LO/0 - Condss finity + PH

— .l i
/_;f — ol Wekey H'[,'f'“”

Evaring
— 2/ 10 = Loh ool

twitter.com/Straalevernet



ConmonsatoT? } ‘%ﬁ'ﬁ“ﬂ
e R
1 .-”\‘1 Vo AN
| X
‘ 4P
= ] ¢ & it o z t
= | apate " omat T e raing N/
Radionuclides K
United o...;.- :ﬁ: ‘ ’
Kingdom s N ha
= L.Eﬂ e > . \,_. 4
[ | Glasgow - o
IN OUr oCean ;¢\ .
‘e v e 7 e
Nuclear Power Plants in the Baltic ) ,"f;‘: e "i-fg:
& Barents Regio } u — \\j Ty -
‘ : EXPL A,\;\Tl(] : 1 H Pro d u C ed
I Radionuclide Rate of release
(226Ra [EEPTW 646.88 37
& EXE s 612.00 35

SO
& NoRwaY /:) AL
L4l ',, ,‘ :

i aag
= P L

I0 D= we e
EEEcusn

WOELNE 98 duEE BE LT

GERMANY
Status of NPP reaciors
A operaie under constructon A projonged



NORCO IlI- Trophic transfer of Co.Zn.Mn
radioisotopes of the W e
micronutrients Mn-54, Zn-65 and = /

Co-57 in the Baltic sea. Co,Zn,Mn
(Holmerin |, Bradshaw C, Hevrgy T, Jensen LK) _“ifgﬂ‘w

Aim: assess transfer and uptake of Fucus
radionluclides through a bentic Baltic /)
sea community consisting of aglae
and grazers.
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Cosm treatment: P : P : with 3RN:

Control 5 jars

Eutrophied 5 jars

Eutrophied + Grazer 5 jars 5 jars 5 jars

5 jars 5 jars 5 jars




Prelim

results!

Fucus — approx 70 Bg/g — no obvious variation
amoung radionuclides
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* Restricted by waste management, toxicity, half-lives



Replicability

Complexity Practicability



