
1 

Two Current USGS Projects to 
Assess PBDEs and other 

Endocrine Disrupting 
Compounds in Fish Tissues  

Elena Nilsen 
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LCR – Largescale suckers 
Tissues: brain, gonad, liver, stomach, fillet 

Hanford – White sturgeon 
Tissues: brain, gonad, liver, fillet 
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USGS Columbia River 
Contaminants and Habitat 
Characterization (ConHab):  

Occurrence & Effects of Polybrominated Flame 
Retardants and Endocrine Disrupting Compounds 

Elena Nilsen and Jennifer Morace 
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Columbia City 

Longview 

Skamania 
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Columbia City 

Longview 

Skamania 

Gradient in 
contaminant 

exposure  
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Foodweb Sampling 
Passive samplers Sediments 

Largescale Suckers 

-contaminant analyses  
-biomarkers 

-contaminant analyses 
-sediment transport modeling 

Osprey 

-contaminant analyses 
-productivity assessment 
-well bird blood analyses 

Invertebrates 

-contaminant analyses 
-community assessment 

-contaminant analyses 
-estrogen screen 
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Foodweb Sampling 
Passive samplers Sediments 

Largescale Suckers 

-contaminant analyses  
-biomarkers 

-contaminant analyses 
-sediment transport modeling 

Osprey 

-contaminant analyses 
-productivity assessment 
-well bird blood analyses 

Invertebrates 

-contaminant analyses 
-community assessment 

-contaminant analyses 
-estrogen screen 

Multiple Contaminant Classes 
-PBDEs 
-PCBs 
-OC Pesticides 
-Pharmaceuticals 
-Wastewater compounds 
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Largescale Suckers 
PBDE Congener Concentrations 
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Longview 

Columbia City 
Skamania 

•  PBDE Concentrations ranged 
ND – 160 ng g-1 

•  At least 1 congener detected at 
all sites in all tissues except SK 

•  PBDEs increased moving D/S 
LV > CC > SK 

•  PBDSs higher livers > stomachs, 
gonads, brains > fillets 

•  47 > 100 > 154 > 153 
•  99, 183 ND 



0 

50 

100 

150 

200 

C
on

ce
nt

ra
tio

n 
(n

g 
g-

1)
 

Sum of PBDE Congeners  
(Σ47, 100, 154, 153) 

10 Brain           Gonad             Liver          Stomach           Fillet 

•  Lower concentrations at 
Skamania for all 5 tissues 

•  Longview = Columbia City for 
brain and fillet 

•  Longview>Columbia 
City>Skamania for gonad, liver, 
stomach 
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PBDEs and other EDCs in 
White Sturgeon near 

Hanford, WA  

 USGS-FWS Science Support Partnership 
Project 

 Elena Nilsen  
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PBDEs in White Sturgeon 

Male length = 141 ± 12 cm 
Female length = 128 ± 9 cm 

-Scale 300 ppb as opposed to 160 for 
LSS 
-Different patters of concentrations In 
tissues than LSS - gonads & brains higher 
than liver 
-Females higher concentrations than 
males 
-BDE99 detected; 183 ND 



Summary 

•  At least 1 congener detected at all sites in all tissues 
–  Except Skamania LSS Brains 

•  PBDEs increased moving downstream 
•  47 > 100 > 154 > 153 > 99 (ND in LSS) 
•  Females higher concentrations than males in some 

tissues  
–  especially sturgeon gonads 

•  Higher in sturgeon than LSS 
–  Difference smaller than other compound classes (PCBs 10x) 

•  Different patters of concentrations in tissues 
–  LSS: liver highest 
–  Sturgeon: gonads & brains highest 
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Funding and/or Partners 
USGS Water 

USGS Geology 

USGS NWQL 

EAS 

USGS Biology 



Extra Slides Follow 
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Contaminant Results 
Halogenated Compounds in Largescale Suckers 

Longview 

Columbia City 

Skamania 
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Contaminant Results 
Halogenated Compounds in Fish Tissues 
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FDA Action Levels 
DDT = 5,000 ppb    PCBs = 2,000 ppb 

%RSD: DDTs = 15%; PBDEs = 2-12%; PCBs = 2-11% 

EPA Cancer Risk Levels 

DDT = 117 ppb 
PCB = 20 ppb 
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Contaminant Results 
Halogenated Compounds in Fish Tissues 

Longview Livers 
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Sturgeon Site Map 

Site 1 

Site 2 

Site 3 

Site 4 

Site 5 
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Contaminant Results 
Halogenated Compounds in White Sturgeon 
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Sites 1-5 near Hanford, WA 

-Scale 1200 ppb as opposed to 200 for LSS 
-Different patters of concentrations In tissues 
than LSS - gonads as high or higher than liver 
-Exceed EPA PCB cancer screening levels in 
fillet at 2 sites 
-Exceed EPA DDT cancer screening levels in 
fillet at all sites but 1 




