


Spreading Dead Zones and the 
Consequences for Marine Ecosystems

 The most serious threat from 
eutrophication (an increase in the 
concentration of chemical 
nutrients in an ecosystem to an 
extent that increases in the 
primary production of the 
ecosystem) is the unseen decrease 
in dissolved oxygen (DO) levels.

 Any area that has less than 2 
milligrams of dissolved oxygen 
per liter of seawater is hypoxic –
“dead”.

 The key to reducing dead zones 
will be to keep fertilizers on the 
land and out of the sea.



Spreading Dead Zones and the 
Consequences for Marine Ecosystems

 Research into marine “dead 
zones” around the world 
suggests that crustaceans 
(which consists of crabs, 
lobsters, crayfish, shrimp, krill 
and barnacles) are the first to 
gasp for air when oxygen levels 
get low.

 Findings based on a review of 
872 published studies of 206 
ocean-floor dwelling species.



Spreading Dead Zones and the 
Consequences for Marine Ecosystems

 The minimum oxygen 
level varies widely among 
species.

 American oyster 
(Crassostrea virginica) is 
able to survive in water 
that are entirely devoid of 
oxygen.

 Larvae of the rock crab 
(Cancer irroratus) die if 
there is any less than 8.6 
mg/l.



Spreading Dead Zones and the 
Consequences for Marine Ecosystems

 Oxygen levels need to be 
4.6 mg/l or higher

 By the time you get to 2 
mg/l, you start to see 
really serious effects.

 At 2.8 mg/l behavioral 
mechanisms start to kick 
in.



Spreading Dead Zones and the 
Consequences for Marine 
Ecosystems

http://www.youtube.com/watch?v=YKkdIIRmwwQ

http://www.youtube.com/watch?v=YKkdIIRmwwQ
http://www.youtube.com/watch?v=YKkdIIRmwwQ


Spreading Dead Zones and the 
Consequences for Marine Ecosystems



Spreading Dead Zones and the 
Consequences for Humans
 At least half of the oxygen we breathe comes from 

phytoplankton.

 All oil comes fossilized plankton

 Diatomaceous earth is made from the skeletons of 
plankton

 Chalk, Chicken noodle soup, juices, etc. are all made from 
plankton

 Fish we eat depend on plankton ultimately for their food 
(base of food web in ocean)

 Shrimp we eat depend on plankton





Impact of Dead Zones on Fisheries
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Dead zones effects on fisheries
Ecological Effects:

 Alteration of predator-prey interactions.

 Alteration of competition interactions.

 Habitat compression and the loss of fauna.

 Diversion of energy flows into microbial pathways
that are detrimental for higher trophic levels.

 Only within a narrow range of conditions hypoxia
will facilitate trophic transfer to higher levels in 
the food chain.



Enhancement of key fisheries species or a “silver lining in a 
very dark cloud.”

 Some species could benefit from the harsh
conditions of degraded habitats.

 Case of study in Rhode Island, USA- Chronic-
Hypoxic estuary of Narrangansett.

 Clam fishery Mercenaria mercenaria with a 
landed value of $8.4 million on 2007, is one of 
Rhode Island’s dominant fisheries.

 Questions about predation rates, net 
survivorship and predation rates and stress 
tolerance interacts to generate higher
abundances but lower diversity of bivalves



Oceanographic conditions and diversity of 
bivalves at Narragansett Bay



Some examples of Hypoxic areas linked to eutrophication and the

fishery response

Hypoxia type Fishery/other 

response

System and country

Episodic Decline of Mantis 

shrimp

Tokyo Bay, Japan.

Episodic Collapse of Cockle 

fishery

Baie de Somme, 

France.

Episodic Absence of fish and 

pelagic invertebrates

Coyote Creek, 

California, US.

Episodic Common finfish 

species had skin 

lesions and signs of 

bacterial infections

Pamlico Sound, North 

Carolina, US.

Periodic Fish kill Patos Lagoon, Brazil.

Seasonal Killed crabs in crab 

pots

Chesapeake Bay, 

Maryland-US



Effect of Oxygen concentration on various aspects 
of predator-prey interactions



How much biomass and 
diversity is lost?
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Some facts about the Hypoxia effects on fisheries

 There is not clear signal of hypoxia in fishery 
landings statistics.

 Reduction in demersal fisheries can be the 
result of hypoxia in conjunction with other 
factors associated to nutrient loadings.

 Economic and social cost (Fishers may need 
to travel farther increasing the costs and risk 
of fishing efforts, reduction of recreational 
fishing activities.
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Natural Dead Zones



Dead Zone: Hypoxic 

areas in the ocean/lakes 

•Hypoxia:
•Water with 
concentration    
< 2 ppm oxygen

•Fish/animals 
can’t survive

•Nutrients 
derived from 
various sources



Nutrients come from….

 Erosion

 Sewage Discharge

 Fertilizer

Natural Stuff….

•Erosion

•Stagnant Water

•Oxygen loss / not replaced

•Fjords/Black Sea



Are there any natural dead zones?



What do we know about the sea?





Changing, Harsh, Untamable
 30 years ago ~ 1970’s

 No one knows if cause is only 

human contamination

 Effects have been altered

 Seasonal hypoxia

 Black Sea

 Change after Soviet Union 

collapse



Location of Black 
Sea

G
u

lf o
f M

exico



Gulf of Mexico
 Largest Dead Zone in Western Hemisphere

 Mississippi River dumps high nutrient enriched water



Gulf of Mexico Alliance
Environmental Awareness Campaign



Represented States

 Alabama

 Florida

 Louisiana

 Mississippi

 Texas



Priority Issues
 Wetland and 

coastal restoration 
and conservation

 Environmental 
education

 Improve water 
quality

 Emphasis on 
healthy beaches 
and shellfish beds



Priority Issues continued…

 Identification and characterization of Gulf habitats

 Help inform management decisions

 Coastal community 
resiliency



Limitations

 Focused on GOMA 
states

 No data from upstream 
populations

 No data from Mexico

 Focused mainly on fertilizer use



Major Priorities for this publication
 Reduce nutrient loading

 Develop branding to improve community 
participation

 Increased visibility = better position among partner 
groups



Qualitative Data

 Residents of the GOMA states

 Policy makers

 Environmental advocates

 Other opinion makers



General Public Consultants 

 10 focus group interviews

 7 in English and 3 in Spanish

 Total of 74 individuals

 3 individual interviews 

 56 key informant interview

 Other consultants were interviewed individually









General Public

 Feelings and images 

associated:
 Beauty

 Nature

 Relaxation

 Tranquility

 Most participants have a strong sense of place, identity 
and personal connection to the Gulf of Mexico

 View the Gulf of Mexico as an “important, powerful asset 
in their lives”



Policy Makers and Opinion Leaders

 Resources seen as valuable:

 Oil production

 Maritime transportation

 Fisheries

 Tourism 

 Emotional and economic lens

 They fear these resources will be affected



Policy Makers and Opinion Leaders
 Perceive lack of citizen support due to:

 Ignorance of the problem

 Feeling of powerlessness

 Discomfort with advocating for change

 Unsure as to what to recommend

 Solid evidence desired to justify advocacy



Policy Challenges

 Political turn over 

 Incentive for short term policies 
and results

 Lack of funding



Recommendations

 More collaboration between local organizations

 More transparency

 Enhance policy development activities

 Involve state agencies

 Enhance lobbying at the national level

 Engage the environmental/economic connection

 Collaboration between involved scientific and 
industrial parties



Environmental Advocates
 Improve information dissemination

 Promote hands on experiences and a sense of 
connectedness with the gulf

 Utilize an engaged 

spokesperson 

 Fishermen

 Environmentalists

 Community leaders



Home Owners Associations
 Critical part of the local lifestyle
 The “lifeblood” of their city

 Maintain current 

lifestyle

 Maximize property 

values

 On the ground organization with direct access



Media Representatives
 Similar emotional associations

 All encompassing, cultural and economic feature



Conclusions
 People expressed more willingness to adopt helpful 

behaviors when they see the benefits locally

 Frame issues in local terms

 Simple everyday language is needed

 Solid scientific evidence

 Also frame issues in economic terms



Conclusions
 Focus education on children

 Build on the view of the Gulf as an impact on all facets 
of life

 Incorporate personal connections
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