
EMRAS – II  Working Group 6; Biota Effects
Ongoing work of group

...interested in understanding radiological impacts to the environment...

5  SUBTASKS



TASK 1: FREDERICA Update

Add new data to FREDERICA database

QA/QC and score new entries

 Literature survey

 New data 2006-2009
 Japanese literature
 Russian literature
 Data “missing” (UNSCEAR 1982; Turner 1975; EA; Tatiana)

Belgium (SCK-CEN): Nele Horeman; Hildegarde Vandenhove
Germany (BfS): Christine Willdrot
Japan (NIRS): Satoshi Yoshida, Dr Fuma, Maruyama
Russian Federation  (Ecomod; RIARAE): Tatiana Sazykina, Stanislav Geraskin
Spain ( CIEMAT): Almudena Real 
Sweden (Vattenfall & SU): Synnove Sundell-Bergman, Karolina Stark
United Kingdom (EA): Laura Newsome; David Copplestone

Almudena REAL, CIEMAT 



PROTECT Project: SSD analysis 
References with QC >35 points

FREDERICA Update: Quality-Control Analysis

42 References
QC<35

93 References
QC>35

85 References
(pdf available)

19 NO Dose-response (single dose)
66 References “potentially” useful 

for Dose-Response Analysis

135 References

27 Data TABLES or TEXT
12 Data TABLES & FIGURES
27 Data FIGURES



FREDERICA Update: Russian Literature Database
Stanislav Geraskin. Russian Institute of Agricultural Radiology & Agroecology (RIARAE)

 Chronic exposure; Field studies: Chernobyl; Mayak; Komi Republic; Semipalatinsk; 

Taiga (Underground nuclear explosion); Vrangel Island.

33 Refs (5 already in FREDERICA, but incomplete)

All but 1 QC > 35 

 Wildlife groups: Plants (51%: 18 Refs); Mammals (34%: 12 Refs); Insects (6%: 

2 Refs); Invertebrates (6%: 2 Refs); Fish (3%: 1 Ref)

 Endpoints: Mut (35 %); Morb (25 %); Repr (20 %); Mort (7 %); Others 

(Adaptation; Ecology  (13 %))

WG-6 of EMRAS-II: 192 Refs
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R² = 0,9679

HDR5 = 17 µGy/h [2-211] (benchmark//PNEDR) 10 µGy/hAF=2 

HDR5 = 21 µGy/h [4-150] (benchmark//PNEDR) 10 µGy/hAF=2 

20 species

24 species

New species

Lowest value 
for one species

PROTECT SSD

Changes in PROTECT SSD

Chronic External Gamma Irradiation

Jacqueline Garnier-Laplace, IRSN

TASK 2: Species Sensitivity Distributions



Claire Della - Vedova (magelis company)

Jacqueline Garnier – Laplace (IRSN)

TASK 3:  ANALYSIS OF THE CANADIAN 
BENTHIC DATABASE



PREVIOUS to EMRAS….

Univariate approach (contaminant by contaminant) :



METHOD –STATISTICAL ANALYSIS

1. Investigate the contaminants which influence the distribution of the species by 
means of ordination methods classically used in this situation but which can be 
applied only to datasets containing no missing data, so to our "compete data" 
set :

a) constrained  ordination method (Redundancy Analysis - RDA) and 

b) unconstrained ordination method (Principal Components Analysis-PCA) 
with vectors fitting approach

2. And to develop a method allowing to bring to light the contaminants which 
influence the distribution of the benthos, even when the dataset contains 
missing data

What we decided to do : 

a) use the developed method with "all data" set

b) Use the developed method with "complete data" set



PCA  vs RDA

Results

PCA and vectors fitting RDA



RESULTS

Comparison of the patterns observed 

[Arsenic] -
[Vanadium]-

[Arsenic] +
[Moly]+
[vanadium]+
[PB210]-
[P0210]-
[Lead]-
[Copper]-

[Lead]+
[Copper]+ 
[PB210]+
[P0210]+
[Moly] -

Chironomus : 22.9%
Procladius : 22.9%
Polypedilum : 22.9%
Tanytarsus : 22.9%
Cladopelma : 21%

Chironomus : 34.3%
Dicrotendipes : 23.4%
Procladius : 20.12%
Chaoborus : 18.2%
Pisidium : 15.7%

Procladius : 30.2%
Pisidium : 20.9%
Probezzia : 20.2%
Heterotrissocladius :19.7%
Tanytarsus : 16.9%[u] -

[PB210]-
[PO210]-
[Se]+
Chaoborus : 45.6%
Chironomus : 39.1%
Procladius : 21.5%
Limnodrilus : 12.6%
Pisidium :10.3%

Microspectra : 39.9%
Heterotrissocladius :33%
Sergentia :21.4%
Chironomus : 19.9%
Ryacodrilus montana :15.2%

Procladius : 25.4%
Tanytarsus : 21%
Cryptochironomus :14.7%
Polypedilum : 13.1%
Chironomus : 11.3%

[u] +
[PB210]+
[PO210]+ 

[u] -
[Se]-

"all data" "complete data"

PO210+, PB210+ : procladius 
(25.4% and 30.2%)

PO210-, PB210- : Chironomus
(39.1% and 34.3%), Chaoborus
(45.6% and 18.2%), Pisidium (10
and 15.7%) but Procaldius (21.5%
and 20.12%)

A

B

C3 2
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• Terrestrial plants
– Before QC analysis: 6
– After QC analysis: 5

• Aquatic plants
– Before QC analysis: 1
– After QC analysis: 1

• Terrestrial animals
– Before QC analysis: 22
– After QC analysis: 10

• Aquatic animals
– Before QC analysis: 4
– After QC analysis: 4

• Freshwater microcosm
– Before QC analysis: 1
– After QC analysis: 0

• Marine estuarine
– Before QC analysis: 19
– After QC analysis: 13

(Leader: Hildegarde Vandenhove; SCK-CEN)

Literature Survey:  Multi-stressor data with radiation being one of the stressors

QUALITY CONTROL  ANLAYSIS

TASK 4: Multiple Stressors Task Group
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Workshop on Mixture 
Toxicity
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Programme



(Tatiana Sazykina, TYPHOON, Russia)

• Reviewed existing population models to determine which ones can be adapted 

for assessing radiation effects on non-human biota.

• At least 8 population models were identified and can be adapted to a more 

generic version.

• Developed a benchmark scenario to compare the models.

• The latter required collecting life-history data for 13 reference animals 

(longevity of immature and mature states; growth rate; basic metabolic rate; 

mortality rate; birth weight; adult weight; reproductive rate).

TASK 5: Population  Models and Alternative Methods 


