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Where is Grand Portage? 



Concerns 

Chemical 
detection 
• Water 
• Sediment 
• fish 

Biological 
effects 
• Stress 
• Parasites 
• Fitness 
• Reproductive state 

Ecological 
effects 
• Community 

structure 

• Ecological effects 
• Human health effects 



Diclofenac  
 Introduced to India for  
 treatment of livestock in  
 1990s 
 
Lethal to Gyps vultures 

• Visceral gout in internal organs and acute renal tubular necrosis 
 
The contamination of 1/760 livestock carcasses is sufficient to 
explain collapse in vulture population 
 
Led to rabies increase 

Human/Biological impacts 



Biological Effects 

Dosing an experimental lake with 5 parts per trillion of 
the synthetic estrogen ethinylestradiol caused the 
minnow population to collapse. 
 
30 parts per trillion fluvoxamine (an SSRI) in water 

triggers immediate spawning in mussels. 
 
Fish behavior is altered after exposure to 1 part per 

trillion of estradiol. 
 
Iopamidol + Chlorine = triiodomethanes (highly toxic 

compounds). 
 



Anthropogenic Impact Sample 
Size 

Examples 

Heavily 
Impacted/Wastewater 

Treatment Effluent 
N=8 Wastewater 

effluent/developed lakes 

Developed  N= 10 Greenwood lake/Island Lake 
Undeveloped/Wilderness N= 9 North/South Fowl Lakes 

Longitudinal N=4 Up/Downstream St. Louis River 
Discretionary N=6 Moose/deer/rice/spring water 

Experimental Design 





2016 and 2017 combined 
• 28 sites 
  
2016 
• Water, sediment, and fish 

o Samples from 14 different sites 
2017 
• Water, sediment, and fish 

o Samples from 17 different sites  
  





Water samples 

• 17 sites  
• Screened 141 CECs (lists 1-6) 

• 93 CECs found in water samples (66% of 
those tested for) 

• 1 – 77 detects in water samples per site  
• Undeveloped: 3 – 7 detects 
• Developed: 4 – 10 detects  
• Wastewater effluent: 49 – 84 detects  

•  Screened 16 hormones 
 



Sediment samples 

• 19 sites  
• Screened 141 CECs (lists 1-6) 

• 57 CECs found in sediment samples (40% of 
those tested for) 

• 2 – 59 detects in sediment samples per site 
• Undeveloped: 2 – 6 detects  
• Developed: 1 – 3 detects 
• Wastewater effluent: 3 – 59 detects  

 



Fish samples 
 

• 19 sites  
• Screened 141 CECs (lists 1-6) 

• 26 CECs found in fish samples (18% of those 
tested for) 

• 1 – 7 detects in fish samples per site 
• Undeveloped: 1 – 5 detects  
• Developed: 1 – 7 detects  
• Wastewater effluent: 2 – 7 detects  

 
 



109 of 141 tested (77%) detected in samples across media and locations 















Hormones 



Ray-finned fish in which exposure to hormones or 
hormone-active substances have been shown to 
cause sex reversal or severe aberrations in gonadal 
development 





Concerns 
• Hormones and 

Antidepressants most 
commonly found 

• Desogestrel was found 
in ~16% of lakes 

• Mestranol detected in 
58% of sediment 
samples  

• Anticancer drugs 
(antineoplastics) 
detections.  

• Ubiquitous fish tissue 
detections of 
pharmaceuticals 

• A widespread detection 
of contaminants in 
surface water and 
sediment – at 
undeveloped locations. 



Management Implications 

• What can we do? 
• Prioritize CEC research 

(LSWG-LaMP/CLC GLFC) 
• Alter how prescrips are 

delivered 
• Water Quality 

standards 
• Wastewater treatment 

improvements  
• Wastewater reuse 

 



Next Steps 

• Hospitals? 
• Terrestrial subsistence 

species 
• Spatial and hydrological 

trends 
• Adverse outcomes 
• Human health 
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