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Ecology and Oceanography of Harmful Algal Blooms
(ECOHAB) Research Program Underway

The National Oceanic and Atmospheric Administration’s Coastal Ocean Program, National Science
Foundation, Environmental Protection Agency, and Office of Naval Research are jointly sponsoring the
Ecology and Oceanography of Harmful Algal Bloom (ECOHAB) research program. Harmful algal
blooms, commonly called "red tides® or HABs, are a serious economic and public health problem
throughout the world. In the U.S., one of the most serious HAB problem is paralytic shellfish poisoning
(PSP), a potentially fatal neurological disorder caused by human ingestion of shellfish that accumulate
toxins as they feed on dinoflagellates of the genus Alexandrium. These organisms can cause human
illness and death due to PSP, repeated shellfish harvest quarantines, and the mortality of fish and marine
mammals. This phenomenon, which affects thousands of miles of U.S. coastline and numerous fisheries
resources, has expanded dramatically in the last two decades, especially in the Gulf of Maine.

As part of the ECOHAB program, researchers will address fundamental s
issues regarding Alexandrium bloomsin the Gulf of Maine: 1) the source &
of the Alexandrium cells that appear in the fresh water plumes in the 3&
western Maine coastal current (WMCC); 2) Alexandrium cell
distribution and dynamics in the eastern Maine coastal current (EMCC),
and 3)linkages among blooms in the WMCC, the EMCC and on Georges
Bank. Utilizing a combination of numerical modeling, hydrographic, # s
chemical, and biological measurements, moored and drifting current g2
meters, and satellite imagery, we will characterize the structure and S5#%
variability of the major Alexandrium habitats in the Gulf of Maine. &%
Other components of the ECOHAB program include a regiona study in®
the Gulf of Mexico (Gymnodinium breve), and targeted research projects are also being initiated in
Cadlifornia ( Pseudo-nitzschia) , Alaska ( Alexandrium), Long Island (brown tide Aureococcus ),
Chesapeake Bay ( Prorocentrum minimum ) and Guam (macroalgal overgrowth).

A primary goal of ECOHAB research is to develop the means to predict bloom development,
persistence, and toxicity. Once we have a clear understanding of how physical and biological processes
interact to promote HAB development, reliable models can be developed that can identify systems
potentially susceptible to these outbreaks . This will foster rapid responses by monitoring agencies and



health departments. Further, identification of bloom favorable conditions will also permit management
of specific environmental conditions to reduce bloom impacts.

From the Director’'sDesk......

This past summer, the toxic microbe, Pfiesteria or related species, killed thousands of fish in the
Chesapeake Bay. Thirty-nine people suffered health effects ranging from shin rashes to memory loss,
and the commercial and recreational fishing industries suffered severe economic hardships. NOAA
responded immediately to this crisis by allocating funds for fish lesion assessment and by participating
in Maryland's Technical Advisory Committee. With a focus on the longer term, COP led other Federal
agencies, on behalf of the White House, in drafting the "National Harmful Algal Bloom Research and
Monitoring Strategy,” focusing initially on Pfiesteria. Implementing this National Srategy can not
happen soon enough as similar outbreaks have been confirmed in Delaware, Florida, and most
dramatically in North Carolina where billions of fish have been killed in incidents dating back to 1989.

However, Pfiesteria is but one of many species of toxic algae collectively known as "harmful algal
blooms" (HABs). Historically uncommon, HAB impacts are becoming more prevalent and severe.
While scientists struggle to identify the causes of individual HABS, a common factor that seems to
support many HAB events is excess nutrients, primarily from nonpoint sources. Excessive nutrients are
not only a likely contributor to HABs, but also a significant factor in coastal eutrophication. A recent
NOAA study found that 51% of the Nation’s estuaries exhibit hypoxic conditions (dissolved oxygen <
2mg/l) each year and 30% become anoxic. Nowhere is this more apparent than in the northern Gulf of
Mexico.

Known as the "dead zone", an area roughly the size of New Jersey becomes hypoxic each summer off
the Louisiana coast. This zone doubled in size to 7000 square miles after the "Great Mississippi River
Flood of 1993", and has not diminished appreciably. Scientists participating in the COP's Nutrient
Enhanced Coastal Ocean Productivity study determined that the cause of the hypoxic zone was the
nutrient loading from the Mississippi and Atchafalaya Rivers. Many of those scientists are participating
in the integrated assessment of the causes and consequences of Gulf hypoxia under the auspices of the
White House Office of Science and Technology Policy.

The problems associated with nonpoint source pollution into coastal waters are many - coastal
eutrophication and HABs are increasing, resources are being detrimentally impacted, human health is
threatened, and coastal economies are suffering However, the answers as to how to best mitigate the
impacts of nonpoint are unclear. Currently, there are only fragmented research and management policies
that are addressing the problem. What is needed is a comprehensive research and management approach
to address coastal non-point source pollution, harmful algal blooms, and eutrophication.



