CSCOR NGOMEX: The Effects and
Impacts of Hypoxia on Production
Potential of Ecologically and
Commercially Important Living Resources
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NGOMEX — Spatially-explicit, High-resolution Mapping
and Modeling to Quantify Hypoxia Effects on the
Living Resources of the Northern Gulf of Mexico

PROJECT OBJECTIVES:

1. Conduct high resolution mapping of NGOMEX pelagic
food web in relation of hypoxia.

2. Integrate our ecosystem measurements through a
variety of models designed to assess the effects of
hypoxia on pelagic food webs and production.

3. Quantify habitat suitability for economically important
fishes.

4. Provide tools to forecast food-web interactions, habitat
suitability and fish production in relation to hypoxia.
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Potential effects of hypoxia
on coastal zooplankton

Direct
—Lethal
—Sub-lethal, e.g.

— Slowed development
— Reduced reproductive success

Indirect
—Habitat reduction
—Trophic interactions altered

Refuge from less tolerant
predators

Habitat reduction could
enhance prey encounter
rates

Selection for some
species
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NGOMEX: Relationship between zooplankton median
depth and depth of the 2 mg ml-t oxycline.
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NGOMEX SURVEY COMPARISONS

2003 2004
Area Mapped (km2) 28,697 28,746
Hypoxic Area (km2) 1,807 10,172
Mean Zooplankton (mg C m-3)
250-500pum ESD 0.77 0.98
500-1000um ESD 1.34 1.39
1000-1500um ESD 1.01 0.77
1500-2000um ESD 0.71 0.54
2000-2500um ESD 1.00 0.71

TOTAL 4.84 4.39
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Fish Density and Oxygen levels
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Figure 6 — Stomach contents from Atlantic bumper (top, n = 497) and striped
anchovy (bottom, n=411).
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Figure 9 — CTD profiles (left panels) and relative fish biomass (right panels)
before (top panels) and after (bottom panels) a hurricane in August 2008.
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WE WILL USE MULTIPLE MODELS TO EVALUATE:

What is the effect of the spatial extent and seasonal timing of hypoxia on fish growth,
recruitment and production potential?

How does hypoxia affect food web interactions in the pelagic zone? Specifically:

How will hypoxia affect the spatial distribution and predator-prey interactions of
mobile organisms and zooplankton?

How does hypoxia affect habitat quality and suitability for economically and
ecologically important fishes?

How will management decisions on nutrient loadings affect fisheries through its impact
on the timing and extent of hypoxia?

What is the potential of strong wind events (and their relationship to climate change) to
re-aerate the water column and alter the interactions of fish and their prey?

What are the most effective tools to forecast food-web interactions, habitat suitability,
and fish production in relation to hypoxia?
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