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Background

Numerous studies and modeling exercises have
snown tight couplingl between benthic and pelagic
PIeCESSES In shiallew water ecosystems.

With gliewing needs to better manage coastal Waters
effiorts nave been increased to understand the
pathways off benthic-pelagic coupling.

IHave been able to put together two large data Sets of
IR Situ benthic flux rates with over 7500 imdividual
solute measurements; and associated environmental
conditions.



Intact Sediment Core Incubations

Inclusion Criteria :

*»» Direct constituent measurement
(no diffusional estimates)

s Dark :
»ln situ conditions
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World Elux Data Site Locations

Iodbeicde Frojechion
Contral Mancian: (.00

ArcGIS 8 Development Team
March 2000

Source: ESRI Data & Maps CD
Crealed in ArcGIS 8 using ArcMap
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Chesapeake Bay
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Sampling Year Histograms
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We were all busy measuring fluxes in 1988!




VWond =i Data
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Site Variable Ranges

Depith 14 0.2 to 3707 551
(i)

Salinity 13 O to 38 202

Bottem Water 16 -2 to 32 437

llemperature

)

Depith 6 0.5to 42 | 1520
(m)

Salinity 12 0 to 30 1495

Boettom Water 25 4 to 28 1506

Temperature

(°C)

Solute Fluxes N = 1701

48 Sites

Solute Fluxes N = 5936

27 Tributaries




Sediment Oxygen Consumption

| Mean
| Median

World Fluxes -

Chesapeake Bay ‘—




Phosphorus Flux
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DIP Flux (umoles-P m?h™)

World Flux -230 to 900
Chesapeake Bay -140 to 230 14570




Ammonium Flux

World Fluxes -

Chesapeake Bay 1

World Flux -80 to 2700
Chesapeake Bay -150 to 2200 1486




Nitrate + Nitrite Flux

Chesapeake Bay M—

-100 100

NO, + NO, Flux (umoles-N m? h™)
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Depith Comparisons

Sediment Oxygen Consumption

H \World Flux Dataset (n = 482)
I Chesapeake Bay Dataset (n = 1497)

51-10 101-25  25.1-50
Depth (m)
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Salinity Comparisons

NO, + NO, Flux

I Chesapeake Bay Dataset (n = 1462)

0.51-5 51-10 10.1 - 20
Salinity




SOC (g 0, m?d™) (SE)

Temperature Comparisons

Sediment Oxygen Consumption NH, Flux

I \World Flux Dataset (n = 336)

Il Chesapeake Bay Dataset (n = 1489)

I \World Flux Dataset (n = 392)
I Chesapeake Bay Dataset (n = 1469)

Flux (umoles N m2h™) (SE)

51-10

101 -20

51-10 10.1-20

Bottom Water Temperature (°C) Bottom Water Temperature (°C)

PO, Flux

Flux (umoles P m? h™) (SE)

I \World Flux Dataset (n = 305)
I Chesapeake Bay Dataset (n = 1455)
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Bottom Water Temperature (°C)




PO, Flux vs Bottom Water Temperature
Chesapeake Bay Dataset
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Bottom Water Temperature (°C)




SOC Flux Patterns

SOC

Mean = 1.41

SD =0.94
N=1191

I 1
Depth>9m Depthy = 9 1

H

Mean = 0.67 Mean = 1.74
SD = 0.54 SD = 0.89
N = 368 M=z

DO <3 mg L* DO>3mg L™
Mean = 0.84 Mean = 1.86
SD =0.49 SD =0.86
N = 95 :

N =728




Ammonium Flux Patterns

NH, Flux

Mean = 250
SD =222

N=1171

| 1
Temp. < 20°C Temp. >20°C

'| h

Mean = 120 Mean = 280
SD =102 SD =232
N =217 N = 954

PEC < 8% PE > 8%

Mean = 273

SD =213
N =945




Conclusions

Examinations of the substantial numier of sediment-water flux measurements
made in the past 25 years allews us te begin makingl broader scale conclusions
about hew these rates are regulated.

Chesapeake Bay flux rate patterns showed strong evidence oii anthrepogenic
eutrephication; Chesapeake Bay: fluxes, tended tor be higher than those measured
in the World Elux data set.

Infbothi data sets there are encouraging| indications of relationships between
observed fluxes and simply: measured envrionmental conditions.

Future Analyses:
= Site-specific characterizations of individual Chesapeake Bay: tributaries
Examine seasonal flux patterns
Where availahle, examine therelative role off water columini respifation: rates
Compare Chesapeake Bay fluxes withi ether speciiic sites with large datasets available

Examine flux relationships ter external nutrient loads
Tjotal delivered leads
Seasonal load delivery:
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