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Project Goals

* Determine rates of organic matter
decomposition

* Inform models of N/P release, O, uptake

 Determine if N/P release is fast/slow,
Important.....
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Locations

Eastern NeZ;iE 1&2
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Blackwater 3 ,'
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Range (cm N W Date

BW-1A 0-30
1 BW-1B 30-56 38°29.490'  76°03.983’
BW-1C 56-79
Deale Island S BW-2A 0-28 38929.470'  76°03.965'
NWR 2 BW-2B 28-65 10/25/2016
BW-2C 65-80
BW-3A 0-12 38926.396'  76°08.722'
3 BW-3B 12-19
BW-3C 1939
EN-1A 10-30 . ) o ,
Eastern 1 EN-1B 30.55 39°00.539°  76°12.604
Neck EN-2A 0-13 11/15/2016
NWR 2 EN-2B 1338 39°00.522°  76°12.620’
EN-2A 38-47
JB-1A 0-17
Jug Bay 1 JB-1B 43-61 38%46.850'  76°42.491'  11/15/2016
JB-1C 61-78
DI-1A 0-20
Deale Island 1 DI-1B 20-40 38°11.195  76°54.647'  3/9/2017

DI-1C 40-80
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Sample Processing

Soil collected, placed in
plastic bags for
subsequent processing.

Soil homogenized, 20
mL wet sediment set
aside for weighing,
drying and chemical
analyses of solids.

20 mL wet sediment
added to 250 mL wide-
mouth septa jar
(I-Chem S121-0250).
150 mL of aerobic
water added (diluted
sea water, salinity=5
or 15). Incubation
starts aerobically.

Jars placed on shaker,
kept in dark at 20°C.

Samples for DIC, NO,,
NH,*, SRP, O,, pH
collected via syringe

Samples for DIC, NOy,
NH,*, SRP, O,, pH
collected via syringe.
Replacement water
added at times.

After ~ 2 weeks, split
jars into aerobic and
anaerobic incubations
and continue sampling

After ~ 4-5 weeks, split
jars into aerobic and

anaerobic incubations
and continue sampling

Except Deale Island,
analyze time course by
splitting into 4 time
intervals.




Sample

USACE-BW-1A
UsACE-BW-18
USACE-BW-1C
USACEBW-2A
UsACE-BW-28
USACE-BW-2C
USACEBW-3A
UsACE-BW-38
USACE-EM-1A
USACE-EM-1B
USACE-EM-24
USACE-EM-2B
USACE-EM-2C
USACE-JB-1A
UsACE-IB-1B
UIsACE-1B-1C
USACE-DF1A
USACE-DI1B
USACE-DI-1C

0.0

0z 04 0.6
Chromium Reducible Sulfur %

0.8

Sample

LSACE-BW-1A
LSACE-BW-1B
ISACE-BW-1C
LISACE-BW-24
LSACE-BW-28
ISACE-BW-2C
USACE-BW-24
LSACE-BW-38
UISACE-EM-1A
ISACE-EM-1B
ISACE-EM-24
UISACE-EM-2B
USACEEN-2C
USACE-IB-1A
USACE-JB-18
USACE-JB-1C
USACE-DI-1A
USACE-DI-1B
USACE-DHIC
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Organic P and N as a function of
organic carbon concentration (top)
and organic P as a function of
nitrogen concentration (bottom).
Linear regressions are forced
through zero. These regressions
yield molar ratios of carbon to
nitrogen (20.9), carbon to organic
phosphorus (1340) and nitrogen
to organic phosphorus (63).
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pH

pH

Forming Pyrite

Oxidizing Pyrite

4FeS, + 150, +8H,0
- 2Fe,0; + 8 H,SO,

15 CH,0 + 850,% + 4 FeOOH + 16 H*
- 4 FeS, +15 CO, + 25 H,0
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Oxygen Concentration (umol L'1)

Oxygen Fluxes
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Oxygen Uptake Rate
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Decomposition Rate d

0.00200

0.00150

0.00100
0.00020

0.00015

0.00010

0.00005

0.00000

Decay rate of wetland
organic matter at 4 sites
compared to the algal
G2 rate from Ditoro
(2001)

= o ﬁ
BW EN JB DI DiToro
Site

Location/ID

d1(x107)

Blackwater 6.1
5.8

Jug Bay 9.1
Deale Island 5.7

DiToro G2 180

Average | Standard
Deviation

2.5
1.7
8.2
3.0
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Stacked bar graph of the
concentrations of NH,* and
NO, from Deale Island

sediments over the course of
97 days. Three depths in the ‘
core are shown, with duplicate

aerobic incubation time
courses.
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Horizons

Organic
Decomp

Processes/Notes

*  Low lability in marsh sediments

* Sediment accretion needs to match sea-level rise
* Sediments are (mostly) anaerobic

* Nand P are largelyin organic forms*

*  |n the water column and sediment surface, aerobic
conditions

*  Eroded sediment particles are 0 to > 150y old

*  Reworking by animals, resuspension changes particle size

*  Residence time under aerobic conditions highly variable

*»  After long-term anaerobic processing in marsh, starts
again

«  Lability likely negligible

*  Transfer of “permanent” N and P burial to new site
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Conclusions

Aerobic rates are very low, but consistent with peat
degradation rates in the literature. Rates are ~ 2% per
year.

Low N and P concentrations limit release.

Burial into these organic forms makes N and P
relatively recalcitrant, and likely to be “re-buried” into
anaerobic sediments.

Marsh N and P burial are likely true net losses to the

system, with minimal return even with erosive losses
from SLR.

Fewer samples, more detail likely a more effective
study approach.



