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Why Mississippi plume ?
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(Lohrenz et al. 1997)

Productivity vs Nutrients 



Possible Maintaining Mechanism

(Lohrenz et al. 1997; Justic et al. 1993)
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Mississippi plume provides enough 
labile OC for demand of the hypoxia?

—Big question



Carbonate System 
(DIC and TAlk)

Quantify the labile organic carbon 
produced in the plume 

Net Community Production



Carbonate system
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Our Research



Sampling stations
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Salinity distribution
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Carbonate system

1 Spatial distribution



DIC distribution
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TAlk distribution
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pH distribution
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pCO2 distribution

 

-92 -91 -90 -89 -8828

29

30
pCO2
Apr.-May 2006

-92 -91 -90 -89 -8828

29

30
pCO2
Sep. 2006 

-92 -91 -90 -89 -8828

29

30
pCO2
Aug. 2004 

-92 -91 -90 -89 -8828

29

30
pCO2
Jun. 2006

100
140
180
220
260
300
340
380
420
460

pCO2 
(μatm) 

Apr. 2006 Jun 2006

Aug 2004 Sep 2006



80

90

100

110

120

130

140

150

-92 -91 -90 -89 -8828

29

30

-92 -91 -90 -89 -8828

29

30

-92 -91 -90 -89 -8828

29

30

-92 -91 -90 -89 -8828

29

30

80

90

100

110

120

130

140

150

-92 -91 -90 -89 -8828

29

30

-92 -91 -90 -89 -8828

29

30

-92 -91 -90 -89 -8828

29

30

-92 -91 -90 -89 -8828

29

30

DO saturation (%) distribution
Apr. 2006 Jun 2006

Aug 2004 Sep 2006



Carbonate system

2 Carbonate system vs Salinity



DIC & TAlk vs Salinity
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Data of  June 2006 

DO, pH and nutrients vs salinity
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DIC removal

Nutrients removal 

High Chlorophyll 

High DO & pH 
Net community 
production

Observations



Net Community Production



Main processes influencing DIC and TAlk
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ΔDIC = ΔDICbiological + ΔDICsea-air
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NCP (Net community production)

NCC (Net community calcification)

ΔDICNCP + ΔDICNCC = ΔDICbiological

ΔTAlkNCP + ΔTAlkNCC = ΔTAlk

ΔDICNCP and  ΔDICNCC

NCP

Mixed Layer Depth
Residence time    



ΔDICNCP & ΔDICNCC vs Salinity 
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NCP in mixed layer
Unit: g C m-2 d-1
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Spatial and seasonal distribution of NCP
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Mississippi at St. Francisville (USGS Station#: 07373420), LA. 
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OC needed for the hypoxia (March-June): 5.2x1011 g C 
(Green et al. 2006); 

Produced OC in the plume provides most of 
the labile OC resulting in hypoxia !

Preliminary Coupling of 

marine organic carbon and O2

Net labile OC production: 6.3x1011 g C (this study)                



Summary
• High DIC and TAlk in the Mississippi River;

• DIC & TAlk removal in spring and summer;

• High net community production in summer;

• Net ecosystem production provides most of the OC 

for hypoxia.



Thanks !



Calcification in mixed layer

-91.5 -90.5 -89.5 -88.5
28

28.5

29

29.5

-0.2
0.2
0.6
1
1.4
1.8
2.2
2.6
3
3.4
3.8
4.2
4.6

-91.5 -90.5 -89.5 -88.5
28

28.5

29

29.5

-91.5 -90.5 -89.5 -88.5
28

28.5

29

29.5

-91.5 -90.5 -89.5 -88.5
28

28.5

29

29.5

Unit: g C m-2 d-1

Apr. -May 2006 Jun. 2006 

Aug. 2004 Sep. 2006 



pCO2 & Fluorescence vs salinity
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Mississippi plume is a two end-member mixing 
system (Cai 2003)
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