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Linked Land, River,
Ocean Ecosystem

EXPLANATION

Urban land
Predominantly agricultural land
Predominantly woodland
Predominantly range or barren land

Wetlands
Water f’
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Nutrients, Increased Growth, Low Oxygen
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Hypoxia = Dissolved O, < 2 mg/L (=2 ppm)
[ 300

N
o)
-]

o
N
o
S

w
a1
(&)

Finfish (kg h-)

~~
5
S
(@)
2N
~
-
=
y =
-~
)

)
o

a1
()

6 8 10
Bottom D.O.(mg/L)

Leming and Stuntz 1984




5/26/92

Sal. and Temp.

25 .30 35

a9

D.O. mg/L
Sal. PSU

5 10
D.O.

20 25 30

8/12/92

Sal. and Temp.

9/18/92

Sal. and Temp.

(

35 20

25 30 35
'k




q Nutrients, Increased Growth, Low Oxygen

Nutrient-rich
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DEPTH

0 ft.

Algae grow,
feed and die

water

RECECRYERA 0
Wyt b & 5 . s
:.o' 4 ':‘

1.0mg/l deficient

Zooplankton
eat algae

Time Magazine

131:.".". - W “
TLa 5_.,'-r- Y

=% -



‘Mid-summer shelfwide cruise 4

‘Monthly/bimonthly samples
along transects C & F

Deployed oxygen meters
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Extenswe Field Measurements
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Area of Mid-Summer Bottom Water Hypoxia
(Dissolved Oxygen < 2.0 mg/L)
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= Data source: N.N. Rabalais, Louisiana Universities Marine Consortium, R.E. Turner, Louisiana State University
Funded by: NOAA, Center for Sponsored Coastal Ocean Research

kilometers

quare

S




Mississippi River Discharge, Tarbert Landing, MS

Daily discharge (cubic feet x 1000 s)
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Bottom Oxygen
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Predicting Hypoxia in summer
(nitrate flux in the spring, Apr-Jun, year)

| ® Measured
20,000 o Predicted
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Hypoxic zone (km2)
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Similar analyses with PO4, TP, TN, Si, various Si:N:P ratios
indicate that N, in the form of NO3+NQO2, is the major driving
factor influencing the size of hypoxia on the Louisiana shelf.
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More Nutrients >>>
More Phytoplankton >>>
More Carbon Reaches the Bottom >>>
More Oxygen Consumed >>>
More Hypoxia
Verified by Paleoindicators
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Station CSI-6, LSU/WAVCIEW Full meteorological suite
' & wave meters

Station C6C/BI0O2 C/T/DO/TB/F 24 m

Dissolved Oxygen DO
Conductivity C C/T 6.6 m
Temperature T

Turbidity TB

In vivo Fluorescence F
Currents ADCP

Nutrient Experiments

(selected) C/T 14m
Light Meter Deployments
(selected)

C/T/DO/TB/F 10.7 m

C/T/DO/TB/F 19 m




4.5- Bottom Dissolved Oxygen at 20 m, CSI-6, August
2005
4 -
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(Photo: Kevin Craig)
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Atlantlc croaker Brown shrlmp

Dissolved oxygen (mg/l) Catch percentiles
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(Kevin Craig, unpubl. data)
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Catch per unit effort
(CPUE: kg/ha)
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Decadal mean CPUE
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The Consequences

Fisheries resources at risk
Altered migration
Reduced habitat

Changes in food resources

Susceptibility of early life stages
Growth & reproduction
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Nitrogen Inputs to the Mississippi Watershed
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Nutrients Delivered to GoMx

PHOSPHORUS NITROGEN
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300% increase in N load
80% due to NO; concentration T

20% due to discharge T
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Figure 3. The Yangtze River drainage basin and the estimated hypoxy areas in the ECS (3
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Figure 5. Historical variations of nitrate concentrations at Datong
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May 2000

National Science and Technology Council

Committee on Eavironment and Natural Resources

GOALS

Coastal. By 2015, reduce hypoxia
below 5,000 km? (over a 5-yr
running average).

Basin. Restore and protect the
waters of Basin States and
Tribes.

Communities. Improve social and
economic conditions in the

An Integrated As BaSln-

- Estimated N reduction required:

for Reducing, Mitigating, and Controlling Hypoxia
in the Northern Gulf of Mexico

- 30% at time of Action Plan

 Missssippi River/Galt of Mexico Warershed Nurriems Tk Force | = YOIUEATY actions, incentives,
. jowory 2000 | education
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Supports and Strengthens the Science
N loading drives timing and extent of hypoxia

* Ploads significant in watershed and Gulf of Mexico

e HAP recommends dual N & P reduction strategy

e Currently requires a 35 to 45% reduction of both N & P

: Coastal GQal Supported
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Reduce Nitrogen aooovryn




Potential N Reduction (1000 mtNiyn)
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Coastal Hypoxia and Eutrophication




Reduce Nutrients, Reduce Hypoxia

Northwestern Shelf
Black Sea

Hypoxic Area Up to 40,000 km?
Currently, non-existent or minimal
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The Future

Climate Change
Biofuels
Increased Population
Increased Agribusiness
Increased Atmospheric
Deposition
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