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Why Should We Care About (Gray) Seal Health?

HEALTH

Environment 



Sentinels!

Monomoy National Wildlife Refuge,  Chatham  





Baltic grey seals (1965-1985): 

• Uterine occlusions and bone deformities 
were common.

• 53% of females had some degree of cancer 
related lesions.  

• These lesions were linked to polychlorinated 
biphenyls (PCBs).

• A decrease in reproductive success                                
was directly correlated with an increase in                              
PCBs.

Gray Seals as Toxic Waste

Harding and Harkonen 1999, Photo Robert Baily Photography 



In HUMANS- Higher 
consumption of fatty fish 
in the Baltic correlated to 
statistically lower 
immuno-competence.

Why Should We Care About Toxic Baltic Gray Seals? 

Hagamar et al. 1995 



What Health Risks Affect Gray Seals Here?



Identified Broad Category Risk Factors 
and Mitigation Efforts:

• Anthropogenic Impacts
• Animal Disease
• Environmental and Ecological Changes



You want to 
swab me 
where? 

MMPA research permit #17670-02.
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Northwest Atlantic Grey Seal Pups (N=546) 

seropos AI matrix

• no apparent illness or behavioral impact
• Antibodies recognize a breadth of subtypes

W. Puryear (Unpublished data)

Influenza A 
Virus (IAV)
Viral Prevalence  9.7%; 
seroprevalance 14.1%  



Phocine
Distemper 
Virus (PDV)

•Does Not Affect Humans.

•PDV is Similar to Canine Distemper Virus.

•Mortality of over half the population of harbor seals 
in Europe in 1988 and in 2002 (20,000+ seals).

•In 2006 PDV killed hundreds of seals, mostly harbor 
seals, in the New England. 

•Unlike the European Virus, the virus was found to 
cause clinical disease in gray seals in the US.  

•Current population has low protection/antibodies 
to PDV in stranded, wild adult and pups. 

S. Prendiville et al. 2007, Earle et al. 2011,  A. Bogomolni , W. Puryear, unpublished data



Alopecia 
Cause: Unknown

Observed in 7.1% of gray seals examined in Massachusetts (n = 
2,134) from 2004 – 2013

Observations were primarily reported in live seals, suggesting the 
syndrome is not associated with any condition which leads to 
imminent mortality.

Cases: Majority from Nantucket, MA and southeastern Cape 
Cod.

The prevalence of alopecia in gray seals also appears to be 
increasing over time, suggesting a change or disruption within 
their environment.

Pugliares, unpublished data

MMPA permit #17670-02 L. Sette

MMPA permit #17670-02 W. Puryear



Codworm

Pseudoterranova spp.
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Codworm

Pseudoterranova spp.

Regression analyses indicates there 
is NO RELATIONSHIP between the 
two in the Gulf of Maine.

HOWEVER,  based solely on cod 
stock, there is a relationship, but 
this is most likely based on many 
other factors that need further 
investigation:

• Location and movement of stocks

• Bottom water temperature

• Water current patterns/transport

• Other hosts (planktonic and fish) 

L. Bamford 2015

Does Seal Distribution Influence 
Codworm Distribution?



Are Seals Polluting Our Water?



Water Quality
Data derived from MA 
Department of Public 
Health (MDPH)

Beaches near seals = any 
beaches within a 5 mile 
radius of known seal haul-
out sites on Cape Cod
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Beaches near haulouts

Beaches away from haulouts

Linear trend (beaches near haulouts)

Linear trend (beaches away from haulouts)

R. Gast/NASRC unpublished
http://www.whoi.edu/news-release/Gray-Seals-Water_Quality 

No. Beaches NEAR seal haul outs have FEWER exceedances

http://ma.healthinspections.us/public_21/maps.cf
m?map=Cape%20Cod



Needed: Better Tools to Track Bacterial Source

Current Methods used for beach water quality assessment DO NOT identify 
source of bacteria.

Media reports blaming seals for beach closures during the summer of 2017 in 
ARE NOT correct.

SOLUTION: 

• Source Tracking Methodologies DO EXIST

• Current Collaboration with the EPA to assess the use of Phylochip

PhyloChip: DNA Microarray for Rapid Profiling of Microbial Populations



Can Humans Get Sick From Gray Seals?
Possible, but it is very unlikely.



http://marinemammalcare.org/blog/



https://swfsc.noaa.gov/uploadedFiles/Divisions/PRD/Programs/Photogrammetry/Marine_Mammal_Zoonoses_Final_Report-2.pdf



Are Gray Seals Exposed To and Affected by Toxins?



Peristent
Organic 
Pollutants 

Levels of PCBs in Harbor Seals*

Addison et al. 1977, Addison et al. 1987,  Bernt et al. 1999, *Hobbs et al. 2002 (65.8 +/- 17.9 ppm),  
Bogomolni 2003, Shaw et al. 2005,  Levin unpublished data, Ross et al. 2000

MERI: PCB and DDT concentrations (micrograms per gram 

lipid weight ppm) in blubber of Northwest Atlantic harbor 

seals (data 2005). http://www.meriresearch.org/focus/marine-

wildlife-exposure

*Immunotoxic effects are known to occur at 17 ppm in 

harbor seals.



Mercury 

11 mg/kg (ppm) in human maternal hair is associated with 
clinically discernible, adverse neurodevelopmental effects in 
children following in utero exposure MeHg (EPA).

Chatham Gray Seal Hair from 2013 measured up to 22 mg/kg

Likely that there are effects associated with these levels.

Analysis Courtesy of the Biodiversity 
Research Institute, unpublished data.

https://cfpub.epa.gov/ncea/iris/iris_documents/documents/subst/0073.htm

11 ppm 



Algal Toxins
“Red Tides”

Saxitoxin

Domoic Acid

S. Fire unpublished data, A. Bogomolni et al. 2015



What Do These Contaminants Mean for Gray Seals? 

Concentrations of blood PCBs in gray seal pup measured from dried blood spot cards. Influenza 
(IAV) positive grey seals had significantly higher concentrations of total PCBs compared to seals 
that were IAV negative (t-test; p<0.05). 
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M. Levin, unpublished data



Pinnipeds are Ecosystem Sentinels
Between 2013-2015,  THOUSANDS of sea lion pups stranded along the Southern California Coast

“All the animals that are coming 
ashore are showing the same symptoms 
and that is that they're emaciated, 
they're dehydrated and they just are 
apparently having difficulty 
finding food.” 



So What Does This Mean For Us?

We need to monitor our sentinels.

We need to understand the host, their environment and what 
affects them.  

Threats to Marine Mammals are Ultimately Threats to Us.

We need to determine the best ways to assess their health…..

……rather than be unprepared and unaware when the boomerang 
comes back to us. 



Future 
Directions

•Work collaboratively to answer questions pertaining to seal, ocean 
and human health.

•Long Term Baseline Data including clinical baselines and pathogen 
exposure.

•Effects of anthropogenic impacts on health including pollutagens, 
contaminants, coastal /offshore development.

•Climate change and shifting food resources.

•Effects of natural algal bloom (HAB) toxins on health.

•“Track” the health of seals through temporal and spatial scales.

•Understand health as a complex system.

L. Sette PCCS




