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For many years, the scientific commu-
nity has focused on the negative impacts
of humans on the oceans. Recently, with
major weather events such as the 2005
hurricane season, as well as the other
issues described below, it has become
clear that human health is inextricably
linked to ocean health, and vice versa.
Because of the oceans’ vastness and the
dependence of an increasing number

of humans on the oceans, this inter-re-
lationship between human health and
ocean health is shared by all humans
and other creatures on Earth (Epstein

et al., 1994; Epstein, 1995; Kovats et

al., 1998; National Research Council
[NRC], 1999; Anonymous, 2001; Knap
et al., 2002; Stegeman et al., 2002; Tib-
bets, 2002; Dewailly, 2002; Pew Oceans
Commission, 2003; Tyson et al., 2004;
U.S. Commission on Ocean Policy, 2004;
Sandifer et al., 2004; Tibbets, 2005;

Bowen et al., in press; Fleming et al., in
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press). To address the complex relation-
ship between the oceans and human
health, a new type of interdisciplinary
science is needed, one that brings to-
gether oceanographic and biomedical
scientists, as well as other disciplines.
This special issue of Oceanography con-
tains a series of articles and illustra-
tive case studies by an interdisciplin-
ary group of scientists on key issues of

oceans and human health.

BACKGROUND

A significant and increasing proportion
of the world’s human population now
lives within 120 km of an ocean coast,
particularly in subtropical and tropical
areas (Knap et al., 2002; Tibbetts, 2002;
Bowen et al., this issue). Furthermore,
the oceans are an internationally shared
resource and an extremely efficient con-
duit (of pollutants, seafood, weather, and

others) among nations. This new per-

spective has revealed the global intercon-
nectedness for all humans between their
health and that of the oceans.

After the United Nations declared
1998 “the International Year of the
Ocean,” the associated worldwide activi-
ties celebrating the importance of the
oceans and their inter-connectedness
with humans led to a new focus on the
oceans and human health. In particular,
scientists and the general public became
aware of the potentially positive and
negative relationships between human
health and the oceans. Specifically, hu-
man health can be affected by ocean-
based phenomena ranging from extreme
weather and global climate change, to
microbial and chemical pollution with
contamination of the food chain, to
harmful algal blooms (HABs).

These negative effects, or risks, serve
as warnings with regards to the potential

effects of human activities on the oceans,
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ultimately leading to major effects on
human health. At the same time, these
potentially negative impacts on human
health have led to the development of
new tools and scientific discoveries in
the areas of natural products (or “drugs
from the seas”), marine indicators and
probes, marine models of human dis-
ease, the protection of the marine food
supply, and the development of compre-
hensive worldwide observing systems
that can provide the possibility of con-
trol and prevention.

In 1999, the NRC published a semi-
nal document summarizing many of the
important issues associated with oceans
and human health, From Monsoons to
Microbes: Understanding the Oceans Role
in Human Health (NRC, 1999). In ad-
dition to summarizing the key issues in
this area and the current state of knowl-
edge, this document suggested how cur-

rent and future efforts could be directed

so that future health needs and threats
to both humans and the oceans could

be anticipated and addressed. The NRC
document catalyzed a series of reports
and other activities on various aspects of
oceans and human health.

In 2003, the Pew Oceans Commis-
sion released a report entitled, America’s
Living Ocean: Charting a Course for
Sea Change (Pew Oceans Commiission,
2003). The Pew Report focused directly
on ocean health, but indirectly on hu-
man health. The document included rec-
ommendations for improved manage-
ment of the nation’s commercial fisher-
ies, establishment of networks of marine
reserves in coastal waters, application of
strong environmental standards to fish
farming, and regulation of cruise ship
wastewater discharge (Pew Oceans Com-
mission, 2003).

On September 20, 2004, under Con-
gressional mandate, the U.S. Commis-
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Figure 1. Reports that explore the
topic of oceans and human health.

sion on Ocean Policy issued a report
entitled, An Ocean Blueprint for the

21st Century. This report addresses a
range of ocean and coastal policy issues
and makes 212 recommendations to halt
the steady decline of our nation’s oceans

and coasts (U.S. Commission on Ocean
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Oceans and Human Health Centers

Figure 2. These centers focus on the scientific areas of microbial pollution, HABs, and pharmaceuticals from the seas, as well as
outreach and education.

Policy, 2004) (Figure 1).

Finally, in 2004, the U.S. National Sci-
ence Foundation (NSF) and National
Institute of Environmental Health Sci-
ences (NIEHS) collaboratively co-fund-
ed four Centers of Oceans and Human
Health around the nation (Figure 2)
(Anonymous, 2001; Tyson et al., 2004;
http://www.whoi.edu/science/cohh/). In
addition, the U.S. National Oceanic and
Atmospheric Administration (NOAA)
directed several of its laboratories to cre-
ate NOAA Oceans and Human Health
Centers (Sandifer et al., 2004; for more
information visit http://www.ogp.noaa.
gov/mpe/ohi/). Focusing on the scien-
tific areas of microbial pollution, HABs,
and pharmaceuticals from the seas, as
well as outreach and education, these
centers are the foci of exciting interdisci-

plinary research and training that blend
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both the traditional biomedical sciences
with the oceanographic and other ma-
rine sciences. In these centers, physicians
and basic scientists work side by side in
the quest to understand the risks and
benefits posed by the seas and to im-
prove human health.

THE OCEANS AND HUMAN
HEALTH SPECIAL ISSUE

This special issue of Oceanography con-
sists of articles and illustrative focused
case studies that were selected to give an
overview of many of the major issues in
this new interdisciplinary area of oceans
and human health. The topics selected
demonstrate both the breadth of issues
and the importance of the interdisciplin-
ary scientific approach. Therefore, the
authors include oceanographers, epide-

miologists and physicians, toxicologists,

economists and sociologists, marine
chemists and marine microbiologists,
and policy experts and physiologists.
Furthermore, as several of the special
issue authors note, the subjects covered
illustrate both the current and future
risks and benefits to human health from

the world’s oceans.

Risks

The risks from the seas to human
health can be summarized by the two
large topic areas: (1) physical risks and
(2) pollution.

Current and future physical risks of
oceans on human health are the result of
the combination of an increasing num-
ber of humans moving to coastal areas
coupled with the effects of global warm-
ing (Figure 3). The increased burden of

humans living in coastal areas has led
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to significant damage of already fragile
ecosystems, which in turn have made
coastal areas more vulnerable (Bowen et
al., this issue). At the same time, global
warming is causing higher sea levels,
and even more important, increasing
the frequency and strength of extreme
weather events such as tropical cyclones
or hurricanes (Keim, this issue; Miller et
al., this issue; Pine, this issue), as well as
other effects with human health impli-
cations (Patz et al., this issue; Prospero,
this issue).

At the same time, the increasing hu-
man coastal migration has led to many
years of both direct and indirect pollu-
tion of the oceans (Figure 4). This pol-
lution consists of man-made or anthro-
pogenic chemicals (such as persistent
organic pollutants and heavy metals)

and microbes (such as bacteria, viruses,

[ PHYSICAL RISKS ]

Figure 3. Physical risks of oceans on human health are the result of the combination of an increasing
number of humans moving to coastal areas coupled with the effects of global warming. Top left. Flood-
ing in New Orleans after Hurricane Katrina. Top middle. The increased burden of humans living in coastal
areas has led to significant damage of already fragile ecosystems, which in turn have made coastal areas
more vulnerable. Top right. Fish killed by a Florida red tide. Bottom left. The increasing frequency and
strength of extreme weather events such as tropical cyclones or hurricanes impact human health. Pic-
tured here is Hurricane Mitch, which hit in October 1998.

and parasites). In addition, an apparent
increase in harmful algal blooms world-
wide has increased the amounts of natu-
ral algal toxins (Backer et al., this issue).
All of these pollutants can affect human
health directly through the marine food
chain (i.e., through the consumption of
seafood) (Dewailly and Knap, this issue;
Dewailly, this issue). Furthermore, hu-
mans come into contact with these pol-
lutants through occupational and recre-
ational activities, particularly in coastal
areas such as beaches (Dufour and Laws,

this issue; Laws, this issue).

Benefits

At the same time, for thousands of years,
the oceans also have provided humans
with a multitude of benefits that directly
and indirectly impact human health

(Figure 5). Besides the obvious ben-

efits of transportation and tourism, the
oceans are and hopefully will continue to
be a unique source of very nutritious and
healthy food (Dewailly and Knapp, this
issue; Dewailly, this issue). The oceans’
creatures have been used for many years
to study diseases in humans, and serve as
an early warning system or “sentinel spe-
cies” for the health of the oceans and for
human health (Bossart, this issue; Gro-
sell and Walsh, this issue). Furthermore,
as an extremely complex and diverse
ecosystem, the oceans represent the hope
of the future for new medications and
other natural products that can improve
the health of humans (Fenical, this issue;
Toledo et al., this issue).

Finally, considerable scientific effort
over the last several decades (particu-
larly in the field of oceanography and
meteorology) has been dedicated to un-
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derstanding the complex processes of

the oceans. These efforts are finally be-
ginning to result in the ability to predict
through complex modeling the ocean
and weather events that can impact hu-
man health (Walker at al., this issue). As
several articles in this special issue point
out, the ability to predict implies the
potential ability to prevent significant
human health impacts in the future as is
demonstrated by the ability of the U.S.
National Hurricane Center to provide
significantly early warning of hurricane
path direction and impact to people

throughout the Western Hemisphere.

CONCLUSIONS
This special issue of articles on oceans
and human health clearly demonstrates

the growing international inter-related-

ness of the human health and the oceans.
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[ POLLUTION ]

Figure 4. Increasing coastal human migration has led to more and different types of ocean pollution.
Top left. Pollution consisting of man-made chemicals such as persistent organic pollutants and heavy
metals. Top middle. Humans come into contact with pollutants. Top right. Pollution has caused an
apparent increase in harmful algal blooms worldwide, increasing the amounts of natural algal toxins.
Photo credit: Paul Schmidt, Charlotte Sun. Bottom left. The harmful algal bloom organism Karenia
brevis. The photo was taken by Dr. Karen Steidinger for whom the organism in named.

Some articles serve as warnings about
the negative impacts that our actions
can have on the oceans and ultimately
on our own health. Other articles dem-
onstrate the potential of the oceans to
directly benefit our health now and in
the future, and the real possibilities for
prediction and prevention of adverse hu-
man-health impacts.

Furthermore, these articles illustrate
the importance of interdisciplinary sci-
ence in addressing the complex issues
associated with the risks and benefits
of the seas to human and ocean health.
There is a need to encourage not only
current research, but also the interdisci-
plinary training of future scientists. Fi-
nally, these articles demonstrate the im-
portance of education, for scientists and
the public, about the inter-relatedness

of the health of oceans and humans, and

the need for immediate public health
and governmental action to mitigate and
prevent the risks and enhance the ben-

efits of this relationship.
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