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Ta?h'poral Sampling

Major river systems in the United States
The Mississippd is the Nafion's most important waterway q-
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EM‘Changes nithe Suspended™ ™

-

[BtEVatterrand Nitrate\GoneEntiationn:
| the Lower MR

(USACE data)

1950 - 1999 at St. Francisville, LA — 1995—2003

Average suspended \
sediment concentration (mg L)
Nitrate as N in mg/L

{averages computed: October - September)

1960 1570 1380 1860 2000 1965 1975

~ - SPM concentration decrease _ :
from 800 mg/L in 1950 to 250 e Average nitrate concentration

mg/L in 1990 due to dam Increase from 0.6-0.7mg/L in 1950s
construction in the upper river too 1.5 mg/L in 2000s because of
(USACE data in utilization of chemical fertilizers

(USGS data in co.water.usgs.gov/

http://gulfsci.usgs.gov/miss hypoxia/html/graphics4.html)

riv/reports/ofrshelf/)



Mississippi River

Pearl River

Discharge (m®L™)
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Table 1 Comparation of Chl-a concentration in MR, PR with other aquatic systems

Range (uld)  Awerage(uld)

Source

Lower Mississippi 0.8-236
Peatl 0.8-107
Columbia (LISA) 1.1-222
Ohio (USA) 11-177
IME Plume 0.44 -31.1
Lake Pontchartramn (1T 0.2 -77
Plumes in Baltic Sea

suwannee [T54) =01
Amazon 0.17-2 28

71
3.4

32069
2B
B.5-13.1

Thiz study

This study

sullivan et al. 2001

Sellers and Bukaveckas, 2003
Wysocki, et al., 2005

Bianchi and Argyrou, 1997
Wasmund et al., 1999

Saliot et al., 2001




Dissolved Organic Caroon; and Nitrogen
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High-Molecular Weight (>4 kDa) (colloidal) and
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__-—-‘_r

C and N Stable Isotopic Composition of HMW DOM
-24
Deltal3C_HMW DOM
- 25
s
| 26 &
g
@
a
- 27
e L DY

~ ASONDJFMAMJJASONDUJFMAWM

—=— Deltal5SN_HMW DOM

=
o

Delta’®N (%)

A O D
- 2001




2C and! 515N of HVW. DOV

¢ PR HMW DOM = MR HMW DOM 1 . f
‘ ‘ Animalhwastes

Urlban sewage

v

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

!

NH, Fertilizer
Plant !

Mineralization

C, plant C, plant
or solls or soils

e HMW DOM in the lower MR was more enriched in 15N than the PR, partly
due to preferential loss of light isotopes during long-term /n-s/tu processing
of organic matter in large river systems.



=EENIVIR Analysis off HVW DOM

Carbon Functionality of HMW DOM

—— Aliphatic C
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Bacteria Producation and Abundance
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Lignin Phenol of HMW DOM
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Mississippi River

Discharge  m R./Ohio Upper Mississippi  m R. Missuri
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—=Du ing June 2003, a period
'e--ﬂ id-level discharge
—*—(TZ 400 m3 s 1), a parcel of
‘water in the lower
~Mississippi River was
sampled every 2 h during
its 4 d transit from river-
mile 225 near Baton
Rouge, Louisiana, USA to
river-mile O at Head of
Passes, Louisiana, USA.
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POC in Lower MS River

r? = 0.3958

English Turn
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PN in the Lower MS River

r> = 0.5403

English Turn
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Total i:IVdTelyzabIe Amino Acids in POM

THAA in Suspended Particles in Lower MS River

r?> = 0.5944

THAA (UM)
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Contribution of Amino Acids to POC and PN
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Chl-ain Lower MS River

r’ = 0.7604

chl-a (nM)
o1

English Turn

Head of Passes

5 10 15 20 25 30 35 40 45 50

Stations



..
Phytoplankton Assemblage in the Lower MS River
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Phytoplankton Assemblage in the Lower MS River

—e— Cryptophytes
—a— Cyanobacteria

7% -
6%
5% -
4%
3%

% of biomass

5 10 15 20 25 30 35 40

Stations

45

0




.

Priyioglaylgiog
Aguriclziple=iy
Prirrzry Tl
of the l\}

(EP\E\/IA, GRE chi~a
cletiel, 2 Ef

Grtatlon of
== phytoplankton biomass
~ from-backwater
resenvoirs, navigation
locks, and wetland of
tributaries during high-
flow periods

(=]
=]

CHLapaiL)

=]

[}
[=]

[}
[=]

CHLa (pgiL}

Upper Missisippi River

[ax]
(=]

g0
*
- . ) S * *
*
40
* * ’t.‘ +*
: * * - . *
- *
20 * = - ' S

(=]

River Mile [l=mouth)

Nissouri River

Range 3:1
747

CHLajpgiL)
[==]

=]

=]

*

M [iLi]
Mean 201
Fange 0.3

62.4

River Mild¥=mouth)

1500

20

Oio River

River Mile H800=mouth)

250

ao

Range 2 5
218




51 4]

B

b

| |..I-Il.!l-l1'llh
1. '|."|I
)&
AR

DOC (uM)

UV2s4 (M™)

Lower Mississippi River

300
250 7&WWMWW
"
200 | /\ . =
A\ / + 15
/ \ / ' // \
T R I
\ i (@)
100 | o
—e—DOC
50 + —m— DON
0 1 1 1 1 1 1 1 1 :

+ 20

0.1 40
0.09 7MM#MMMM4W7 35
0.08 |
0.07 -+ T
0.06 | 125
0.05 | ' 20 S
0.04 + 115
0.03 |
002 | —e— UV254 + 10
001 | —a—C/N +5

O I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 0

225

197

170 144 119

River Mile

95 71 48 28 8




Dissolved Free and Combined Amino Acids. in DOM

Contribution of Amino Acids to DOC

% of DOC
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POE IRteVississippi River From

pEEEVWater to, Head off Passeses

1200
USGS Data
j“”'gg' N - 1000
Confluence of Sun- Oct 91
Missouri River ep-Oct . 800
Mar-Apr 92 =
Confluence of Ohio River %
l This study | ¢
1 ‘. a)
: . L a00

1200 900 600

Distance from Head of Passes (river mile)

1500

DOC gradually decreases, most of the decrease occurred in upper
MR (by 30-48%), very little (6-8%) In lower river

Large decrease in DOC below the confluence of the Missouri River
and Ohio River, likely from dilution effect and /n-s/tu processing






Background: Seasonal Sediment

Storage In Rivers

Presently, only about 10% of the sediments eroded
from land are being discharged directly to the

oceans by rivers, while the bulk of
terrestrial materials Is being stored
within the river system--between the u
the sea (Meade et al., 1990).

The seasonal storage and remobi
sediments In rivers Is a worldwide p

particulate
somewhere
plands and

1zation of
nenomenon

that has been observed and describec

for rivers

ranging in size from small streams to the Amazon,

the world's largest river.



Depth (cm)

DOC, Ammonium, and SRP In River and Shelf Porewaters
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If a mass-balance
approach is taken
(using stable isotopes),
the conclusion is that
only 30% of the
terrestrial organic
carbon delivered to this
depocenter over the
past 100 years is
preserved— the rest is
remineralized (Eadie et
al., 1994, Trefrey et al., P

1994). v \ e

0 Kilometers 40

COrg Burial Rate |

(gC m? y'!)

9840 s

9040 9020 89'8 89 60 89 40 89 20 89 OC

Other vascular plant
sources or transported
offshore?



4
B Bicturhated Zons C. Bioturbated, Seagrass. or Mangrove
SIERSy Ateumuimion Steady Accumulation

D. Highly Mobile Zone E. No Accumulation F. Permeable Exchange Zone
Unconformable Erosional, Re-equilibrium (Sands)

Aller R.C. (2002) - modified by McKee et al. (2003)
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April, 2000

1
89.5

October, 2000

90.0 89.5
Longitude

(Wysocki and
Bianchi,
unpublished)




Lignin in Surface Sediment
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Lambda = TMAH products per 100 mg of sedimentary
organic carbon




» Distribution of terrestrial organic matter as a percentage of total organic carbon according to
equation 1.

* Mean values were 41.3% = 9.9 in April (high flow) and 32.5% + 15.7 in October (low flow).

28.36
-20.45 -90.05 -89.65 -89.25 20.45 -30.05 -83.65 -83.25

Using mixing model equations to calculate the relative amounts of

C3 and C4 sources in the total terrestrial pool, it was determined that
~ 30-40% of the terrestrial inputs to the Louisiana shelf are from C3
sources.



Ad/Al ratios in surface sediments
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Chlorophyll a in surface sediments (ng/g dry wt)
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range: 0—2 ug/g range: 0— 12 ug/g Wysocki et al.
mean: 0.44 = 0.09 mean: 1.75+0.67 (unpublished)




Co-metabolism: the set of processes whereby refractory
organic material (e.g. terrestrial OC) 1s broken down more
efficiently when mixed with labile material (e.g. marine
OC),via higher microbial turnover rates

Lohnis (1926); Canfield (1993); Aller (1998)
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Decreases In the extent
of relict outcropping
down-stream Is due to
the seaward dip of the
layer caused by It
overlaying the dipping
continental shelf.



We estimated that 366, 85/ m3/yr are eroded from these . -
peat layers in the lower ri e use the average molar -
carbon content of the peat lay ks, and a wet peat den3|ty of
887 kg/m?3, we estlmate that 1.81 X 109 mol C are eroded i

—= . from these layers annually. —
E:‘i_‘-ﬁﬂ{a"”‘ |

f Mguthe coast, relict.carbon inputs in the lower
rlver régeseﬂ‘ ; é/?) of the total annual POC flux (0 9%
m@[ €/yr) erm;the MISSISSIppI Rlver

= p-?.f



July Cruise Sampling Scheme
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Cross- Shelf Statlons
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Onshore

For the cross-shelf transect designated as transect A 1n
Figure 5, sedimentation rates are relatively constant at
0.1 to 0.3 cm y-! but increase to > 1 cm y-! a the shelf

break near the Mississipp1 Canyon.

McKee et al. (submitted)



Sedimentary Lignin: Canyon Transect (0-1)
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Clinoform Prograding over Relict
Sands

| River mouth |
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Bacteriochlorophyll-e

1. Characterized based on UV spectra (HPLC/PAD) and mass
spectra (HPLC/MS)

2. Produced by anaerobic photosynthetic green sulfur bacteria,
Chlorobium phaeobacteroides and/or phaeovibroides

(0)
HO
R:
\;%/Sﬁ 3 7\8

\! 9 R —— C3H 7 (N -propyl)
N 21 Nj _
CH 20 N 10 C 4H g (iso -butyl)
3

C 2 H 5 (ethyl)

Bacteriochlorophyll-e



Down-core Distribution of
Bchlorophyll-e and Bpheophytin-e
Homologues
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We investigated seasonal variability in organic
carbon (OC) budgets using a physical-biological
model for the Mississippi River turbidity plume
(MRTP). Plume volume was calculated from mixed
layer depth and area in each of four salinity
subregions based on an extensive set of cruise data
and satellite-derived suspended sediment
distributions. These physical measurements were
coupled with an existing food web model to
determine seasonally-dependent budgets for labile

(reactive) OC in each salinity subregion.

Our model was also used to calculate O2 demand
for the development of regional hypoxia, and our
spring and early summer budgets indicated that

sedimentation of autochthonous OC from the

o immediate plume contributed ~23% of the O2

% of

Sedimentation demand necessary for establishment of hypoxia in

the region.




Other sources of OC to the Hypoxic
Region?

Oceansat-1l OCM Chlor a (mg/mrl) I
15 April 2004 1803 ©OT
LSU Earth Scan Laboratory
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