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Mississippl River Lagrangian
July-August, 1999

Objective: test the hypothesis that nitrate Is
transported conservatively in the Mississippi River

Three lines of evidence:
1. Mass balance — Don Goolsby, Bill Battaglin

2. Isotopic enrichment — Carol Kendal

3. Dissolved gas equilibrium (N,O, N,, Ar) —
Pete McMahon, & J. K. Bohlke







States
Basin Share in Percent
Bl 6 - White/Arkansas
Bl 8 - Central Miss.
11 - Missouri
22 - Ohio
B 23 - Lower Miss.
B 31 - Upper Miss.

Figure 1. Percentage of the Mississippi River total nitrogen
flux to the Gulf of Mexico from interior basins.

Source: Alexander, R.B., Smith, R.A., and Schwarz, G.E.,
U.S. Geological Survey, Reston, VA, 1996.
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Note:

Middle Missis sippi = Mississippi River at Thebes - (MissouriRiver + lllinois River + Mississippi River at dinton)

Lower Mississippi = Mississippi River at Baton Rouge - (Ohio River + Mississip pi River at Theb es)

Mississippi R. at Clinton
(]

Ohio River Missi ssippi R. at Thebes
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Mississippi River average-_ @@
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NITROGEN FERTILIZER USE RATE, KILOGRAM SPER SQUARE KILOMETER PER YEAR

Figure 6. Comparison of nitrate yieldto nitrogen fertilizer use for selected sub basins in the Mississippi River B asin,
April 1991 through March 1992, and the Yazoo River Basin, January 1996 through December 1997 (C oupe and others, 1995).
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MASS BALANCE SUMMARY FOR LAGRANGIAN TRANSECT

PROPERTY

AREA, KM?

STREAMFLOW, M3/S

CHLORIDE, KG/DAY

NITRATE, KG/DAY

TOTAL N, KG/DAY

BASIN TOTAL ACCOUNTED FOR

1,239,500

11,667

22,672,406

1,933,064

2,607,823

BY TRIBS.
1,037,190

10,533

18,810,560

1,681,956

2,265,359

PERCENT

83

86.6

83

87

86
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lowa River 0.253

Des Moines River 0.467

MO River

MS River at

Thebes, IL

MS River at
Memphis, TN

AR River 0.022

MS River at
Vicksburg_, MS

Atchafalaya

0

0.445

1.25

MS River at
0.313 Clinton, IA

MS River at
Keokuk, |A

0.085

IL River
MS River at

/ 0.052 Grafton, IL

. Ohio River

MS River above
AR River junction

40.008 Yazoo River

MS River at
St. Francisville, LA

MS River at
Belle Chasse, LA

2.5

NITRATE FLUX, IN KILOGRAMS PER DAY, MILLIONS
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LAGRANGIAN SAMPLING: N—15 ISOTOPE MASS BALANCE

Moswraed tributary del N=15

Tributary nitrate flux

del Ne=15 calcdated from
izotope mass balance

Measured main stem deal N=13
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NITRATE FLUX, METRIC TONS PER DAY, MILLIONS
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RIVER MILES UPSTREAM FROM GULF OF MEXICO
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RATIO OF MEASURED TO EQUILIBRIUM TEMPERATURE
VERSUS RIVER MILES ABOVE GULF

Ohio .
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RIVER MILES UPSTREAM FROM GULF OF MEXICO
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NITROUS OXIDE SATURATION VERSUS RIVER MILES
UPSTREAM FROM GULF OF MEXICO
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