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Oceans and Human Health (OHH) 

“Meta-discipline” 
Includes elements of oceanography, marine 

biology/ecology, biomedical science, medicine, 

environmental and public health 

Focuses principally on water- and food-borne 

causes of human and animal illnesses 

associated with ocean and coastal systems and 

on health benefits of seafood and other marine 

products 

Integrates information across multiple 
disciplines to better understand health risks 
and benefits for improved public health 
protection and management 
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Focus on Health Risks and Benefits 

Contaminated 
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Major Impacts of OHH 

Programs in the United States 
1) A national and international focus on OHH; 

2) Sustained science collaborations; 

3) Enhanced interagency cooperation; 

4) Richer knowledge of ocean-human linkages; 

5) Community of practice; 

6) Event response capabilities; 

7) Understanding of what drives health threats; 

8) New product discovery; 

9) Broad communication about OHH to the public; and 

10) Implementation of ocean health early warning systems 
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One Planet, One Ocean, One Health 
Ocean health, marine 

animal health, and human 

health are inextricably 

linked 

Requires interdisciplinary 

collaboration and 

communication 

Studying/monitoring 

sentinels: 

– Provides early warning of 

emerging health threats 

– Helps understand exposure 

pathways, potential health 

effects, and toxic     

mechanisms 
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Marine Mammals Provide Insights into 

Human Health Threats from the Sea 



California Sea Lions as Sentinels of 
Health Effects 

Cancer found in 18% 

of stranded sea lionsa 

Urogenital carcinoma 

associated with 

Otarine Herpesvirus-1b 

Association with PCBs 

& DDTc 

Also potential genetic 

co-factord 

aGulland et al. 1996 J  Wildlife Disease 
bBuckles et al 2007, J Comparative Pathology 
cYlitalo et al., 2005, Marine Pollution Bulletin 
dAcevedo-Whitehouse et. al. 2003, Nature 

 

 



Direct Exposures & Health Threats 

60% of EIDs are 

zoonoses; 72% of 

these originate from 

wildlifea 

Marine mammals and 

birds are potential 

reservoirs for zoonotic 

pathogensb 

– 45% of stranded animals 

– 73% bacteria w/antibiotic 

resistance 

 

 

aJones et al. 2008, Nature 

bBogomolni et al.,2008  Diseases of Aquatic 
Organisms 



Avian Influenza in Harbor Seals 
• Fall 2011: 162 New England 

harbor seals died from 

pneumonia. 

• Postmortem examination found 

Avian flu virus similar to one 

known from NA waterfowl. 

• Anthony et al. 2012 stated: “This 

outbreak is particularly 

significant …because the virus 

has naturally acquired 

mutations that are known to 

increase transmissibility and 

virulence in mammals.” 

 

 

Anthony et al. 2012. mBio 3(4): 
doi:10.1128/mBio.00166-12.full.html 
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Dolphins Provide Early Warning of 

Chemicals in Coastal Food Web 
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Effects of Oil Pollution  



What Are Ecological Forecasts? 

Ecological forecasts predict likely changes in 

ecosystems in response to environmental drivers and 

resulting impacts to people, economies and 

communities.  

 

Ecological forecasts provide early warnings of the 

possible effects of ecosystem changes (e.g., harmful 

algal blooms, hypoxia, pathogens) on coastal systems 

and human well-being with sufficient lead time to allow 

for corrective actions.   
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An OHH Grand Challenge 
How to link and integrate 

disparate environmental data 

streams with all types of 

biosensor and surveillance 

data  on HABs, biotoxins, 

pathogens, chemical 

contaminants, and 

physiological parameters  of 

humans and animals and use 

them to forecast  the likely 

occurrence and severity of 

ocean health threats in specific 

locations as well as long-term 

effects of environmental 

change on such              

threats. 
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We Need Better Plans! 



Photo: B. Balmer

Questions? 



Discussion Slides 

 



How Can Marine Mammals Fit 

Into the EFR? 
Maybe we can ask them to 

report in! 

Maybe we can remotely & 

periodically biopsy animals 

for which we have photo-

ID information. 

Maybe we can combine 

marine mammal health 

data with human epi data! 

 




