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Consequences of Hypox
the Gulf of Mexico
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Spreading Dead Zones and the
Consequences for Marine Ecosystems
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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 hypoxicz
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The key to reducing dead zones
will be to keep fertilizers on the
land and out of the sea.
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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
oceanfloor dwelling species.
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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/I.
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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.
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http://www.youtube.com/watch?v=YKkdIIRmwwQ
http://www.youtube.com/watch?v=YKkdIIRmwwQ
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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

Martha M. Gomez Sapiens
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Deadzoneseffectson fisheries

Ecological Effects:
Alteration of predator-prey interactions.
Alteration of competition interactions.
Habitat compressionand the lossof fauna.

Diversion of energyflows into microbial pathways
that aredetrimental for higher trophic levels

Only within a narrow range of conditions hypoxia
will facilitate trophic transfer to higher levelsin

the food chain.
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Enhancemenbf keyfisheriesspeciesor I silaer lining in a
very dark cloudp €

Somespeciescould benefit from the harsh |
conditions of degradedhabitats. ,

Case ofstudy in Rhode Island USA- Chronic- i
Hypoxic estuaryof Narrangansett
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Clam fishery Mercenariamercenariawith a 7o
landed value of $8.4 million on 2007, is one of %
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Questions about predation rates, net @

survivorship and predation ratesand stress
tolerance interacts to generatehigher 3
abundancesbut lower diversity of bivalves



Oceanographic conditions and diversity of
bivalves at Narragansett Bay
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Someexamplesof Hypoxicareaslinked to eutrophication andthe

fisheryresponse
Hypoxia type Fishery/other System and country
response
Episodic Decline of Mantis Tokyo Bay, Japan.
shrimp
Episodic Collapse of Cockle Baie de Somme,
fishery France.
Episodic Absence of fish and Coyote Creek,
pelagic invertebrates | California, US.
Episodic Common finfish Pamlico Sound, North
species had skin Carolina, US.
lesions and signs of
bacterial infections
Periodic Fish kill Patos Lagoon, Brazil.
Seasonal Killed crabs in crab Chesapeake Bay,

pots

Maryland-US
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~ Effect of Oxygen concentration on various aspec
of predatorprey interactions

High oxygen
Surface layer

l

Intermediate oxygen
Pycnocline or oxycline

i

High densities of predators ~ High densities of prey
Strong escape response to predators
Prey escape not compromised by DO

System and species dependent responses
Can have increased encounter rates with predator
and high prey abundance

Hypoxia Weakened escape from predators
Bottom layer Fewer predators
l Fewer prey  Vulnerable prey
Anoxia

Lower portion bottom
layer

Lethal DO, no live animals




diversityis lost?
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Some facts about the Hypoxia effects on fisherie

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.

to travel farther increasing the costs and risk :
of fishing efforts, reduction of recreational
fishing activities.
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Natural Dead Zones




