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Oceans and Human Health (OHH)
“Meta-discipline”

1 Includes elements of oceanography, marine

biology/ecology, biomedical science, medicine,
environmental and public health

1 Focuses principally on water- and food-borne
causes of human and animal ilinesses
associated with ocean and coastal systems and
on health benefits of seafood and other marine
products

1 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
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Major Impacts of OHH
Programs in the United States

A national and international focus on OHH,;
Sustained science collaborations;

Enhanced interagency cooperation;

Richer knowledge of ocean-human linkages;
Community of practice;

Event response capabillities;

Understanding of what drives health threats;

New product discovery;,

Broad communication about OHH to the public; and

Implementation of ocean health early warning systems




One Planet, One Ocean, One Health

2 Ocean health, marine
animal health, and human
health are inextricably
linked

1 Requires interdisciplinary
collaboration and
communication

a1 Studying/monitoring
sentinels:

— Provides early warning of
emerging health threats

— Helps understand exposure
pathways, potential health
effects, and toxic
mechanisms




Marine Mammals Provide Insights into
Human Health Threats from the Sea

Zoonotic

Marine
s Pathogens

Environmental
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California Sea Lions as Sentinels of
ealth Effects

1 Cancer found in 18%
of stranded sea lions2

1 Urogenital carcinoma
associated with
Otarine Herpesvirus-1°

21 Association with PCBs
& DDTF¢

1 Also potential genetic
co-factord

7 aGulland et al. 1996 J Wildlife Disease

g bBuckles et al 2007, J Comparative Pathology
\ ~ %ilitalo et al., 2005, Marine Pollution Bulletin

: dAcevedo-Whitehouse et. al. 2003, Nature




Direct Exposures & Health Threats

1 60% of EIDs are
zoonoses; 72% of

these originate from
wildlife2

1 Marine mammals and
birds are potential
reservoirs for zoonotic

pathogens®

— 459% of stranded animals

— 73% bacteria w/antibiotic
resistance

2Jones 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.”

8 Anthony et al. 2012. mBio 3(4):
doi:10.1128/mBio.00166-12.full.html




Dolphins Provide Early Warning of
Chemicals in Coastal Food Web
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Effects of Oil Pollution
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Health of Common Bottlenose Dolphins (Tursiops truncatus) in
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ABSTRACT: The oil spill resulting from the explosion of the Deepwater

Horizon drilling platform initiated immediate concem for marine wildlife,

including common bottlenose dolphins in sensitive coastal habitats. To

evaluate potential sublethal effects on dolphins, health assessments were

conducted in Barataria Bay, Louisiana, an area that received heavy and

prolonged oiling, and in a reference site, Sarasota Bay, Florida, where oil was

not observed. Dolphins were temporarily captured, received a veterinas

examination, and were then released. Dolphins sampled in Barataria Bay

showed evidence of hypoadrenocorticism, consistent with adrenal toxicity as

previously reported for laboratory mammals exposed to oil. Barataria Bay

dolphins were § times more likely to have moderate—severe lung disease,

generally characterized by significant alveolar interstitial syndrome, lung

masses, and pulmonary consolidation. Of 29 dolphins evaluated from

Barataria Bay, 48% were given a guarded or worse prognosis, and 17% were considered poor or grave, indicating that they were not
\):pc;tcd to survive. Disease conditions in Barataria Bay dolphins were significantly greater in prevalence and severity than those in
Sarasota Bay dolphins, as well as those previously reported in other wild dolphin populations. Many disease conditions observed in
Barataria Bay dolphins are uncommon but consistent with petroleum hydrocarbon exposure and toxicity.

Received: August 14, 2013
Revised:  November 27, 2013
Accepted: December 2, 2013

dxdolorg/10.

< ACS Publications ¢ American Chemical Society




13

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.




NOAA'’s Ecological Forecasting Roadmap
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An OHH Grand Challenge

How to link and integrate
disparate environmental data
7] streams with all types of
.| biosensor and surveillance
| data on HABs, biotoxins,
: pathogens, chemical
-8 contaminants, and
physiological parameters of
humans and animals and use
1 them to forecast the likely
I | occurrence and severity of
1 ocean health threats In specific
1 locations as well as long-term
effects of environmenta)pm
change on such -
threats.




We Need Better Plans!

THIS IS THE SOLUTION
WE'VE DEVISED FOR DEALING
WITH THE FLOODING CAUSED

BY CLIMATE CHANGE.




Questions?




Discussion Slides




How Can Marine Mammals Fit
Into the EFR?

1 Maybe we can ask them to
report in!

1 Maybe we can remotely &
periodically biopsy animals
for which we have photo-
ID information.

1 Maybe we can combine
marine mammal health
data with human epi data!




gl!!ﬁﬂggﬂlltﬁﬂﬂ 00y

Health of Common Bottlenose Dolphins (Tursiops truncatus) in
Barataria Bay, Louisiana, Following the Deepwater Horizon Oil Spill

Lori H. Schwacke,"* Cynthia R. Smith,* Forrest I. Townsend,® Randall § \‘Ve]]s," Leslie B. Har
Brian C. Balmer,! T: ain De Guise,” Michael M. Fry," Louis J. Guillette
Stephen V. Suzanne M. Lane," Wayne E. McFee,' Ned J. Place,¥ Mandy C. Tumlin,®
Gina M. Ylitalo,” Eric S. Zolman,” and Teresa K. Rowles™

"National Centers for Coastal Ocean Science, National Oceanic and Atmospheric Administration, 331 Fort Johnson Road,
Charleston, South Carolina 29412, United States
National Marine Mammal Foundation, 2240 Shelter Island Drive, Suite 200, San Diego, California 92106, United States

$Bayside Hospital for Animals, 251 Racetrack Ro , Fort Walton Beach, Florida 32:

7, United States
[

Chicago Zoological Society Mote Marine Laboratory, 1600 Ken Thompson Parkway, Sarasota, Florida 34236, United States
“Joint Office for Science Support, University Corporation for Atmospheric Research, 3300 Mitchell Lane, Boulder, Colorado 80301,
United States

*Department of Pathobiology and Veterinary Science, University of Connecticut, Storrs, Connecticut 06269, United States
VDepartment of Biomedical and Diagnostic Sciences, College of Veterinary Medicine, University of Tennessee, 2407 River Drive,

Knoxville, Tennessee 37996, United States
©Hollings Marine Laboratory, Department of Obstetrics and Gynecology & Marine Biomedicine and Environmental Science:
Medical University of South Carolina, 331 Fort Johnson Road, Charleston, South Carolina 29412, United States

#Department of Population Medicine and Diagnostic Sciences, Animal Health Diagnostic Center, Comell Univers

College of
Veterinary Medicine, Ithaca, New York 14853, United States

ILouisiana Department of Wildlife and Fisheries, 2000 Quail Drive, Baton Rouge, Louisiana, 70898, United States
Northwest Fisheries Science Center, National Marine Fisheries §

2725 Montlake Boulevard East, Seattle, Washington 98112, United State:
*

ice, National Oceanic and Atmospheric Administration,

Office of Protected Resources, National Marine Fisheries Service, National Oceanic and Atmospheric Administration,
1315 East West Highway, Silver Spring, Maryland 20910, United Stat

© Supporting Information

ABSTRACT: The oil spill resulting from the explosion of the Deepwater
Horizon drilling platform initiated immediate concem for marine wildlife,
including common bottlenose dolphins in sensitive coastal habitat
evaluate potential sublethal effects on dolphins, health as

conducted in Barataria Bay, Louisiana, an area that received heav
prolonged oiling, and in a reference site, Sarasota Bay, Florida, where oil was
not observed. Dolphins were temporarily captured, received a veterinary
examination, and were then released. Dolphins sampled in Barataria B
showed evidence of hypoadrenocorticism, consistent with adrenal toxicity as
previously reported for laboratory mammals exposed to oil. Barataria Bay
dolphins were § times more likely to have moderate—severe lung disease,
generally characterized by significant alveolar interstitial syndrome, lung
masses, and pulmonary consolidation. Of 29 dolphins evaluated from
Barataria Bay, 48% were given a guarded or worse prognosis, and 17% were considered poor or grave, indicating that they were not
expected to survive. Disease conditions in Barataria Bay dolphins were significantly greater in prevalence and severity than those in
Sarasota Bay dolphins, as well as those previously reported in other wild dolphin populations. Many disease conditions observed in
Barataria Bay dolphins are uncommon but consistent with petroleum hydrocarbon exposure and toxicity.

Received:  August 14, 2013
Revised:  November 27, 2013

Accepted:  December 2,

<7 ACS Publications American Cheical Society

dxdol.org/10.1 viron. Sc. Technol YOOKX,

& rsrioy

To find out more information call toll free

1-855-NIH-GULF {1-855-644-4853)
or visit www.nihgulfstudy.ong.
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