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Background

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

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

IR 1985 we lhegan! a Serlies ofi sediment-water flux
measurements of oxygen and nutrients (SONE) as
part of a long termimonitering progam funded by
Maryland Dept ol Envirenment, Maryland DNR anad
NSE.



Methods

SONE (sediment oxygen and nutrient exchange)
experiments are usually: conducted using one of
wWoe main methods

m In-situ benthic metabolism chamlers

(Queensland Dept. of Natural Resources and Mines)



m Intact Sediment Core Incubations

Bouma box corer
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Flux chamber equipment aboard R/V Aquarius



Site Variables

\Water Coelumn Sediments
Profiles EhrProiiles
= DO, T and S s Overlying water
s Turbidity = 1 cmiintenvals to
10rcm

Betiem YWater 7 _
Surficial Sediments
s \Water for fliux

incubations (1 cm depth)

s DINI and!l PO4 = Chierophyll-a
= PC, PN, PP



Site Locations

Chesapeake Bay, USA

r‘th east Rive
Jr II- River
Bohemia River

_ﬁ;ﬁ?ﬂsf; ~a ssafras River

'ocomoke River
Soomoke Sound

12 liributanes

124 Stationss



Dataset Groupings

Elrowp Namie I UEIes # 0ff Statiens
(| Anacestia Anacestia RiVer 10
2 Chester Chester River 20)
3 =N = Elk; Behemia, Sassafras, 20)

Nertheast Rivers
4 Man:Big A" | Manekin and Big Annemessex 6
Rivers
5 Pax 96 Patuxent River 9
6 [Pax: 9. Patuxent River 9
7 Pax 98 Patuxent River 9
8 Pax 99 Patuxent River 9
9 Pocemoeke Pocemoke River and Sound 12
10 Potomac Potomac River 20

N = 372 observations




Station Depth
(1to 18 m)
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Site Variable Ranges

Waler@olumnysSediment RaNEE
Vaizele
femperature 19te 30 °C
Dissolved Oxygen 0to 12 mg L+
Ammonium 0 to 40 wvi
Phiosphate 0to 3 uM

Sediment Chlorephyli-a

11 to 223 mg m-=2




Flux Measurements

NH4 Flux (umoles-N m-2 h-1)
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Flux Measurements
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Results

Previeus studies had fiound good
relationships predicting fluxes: of dissolved
OXygen anad nutrients using site varianles
sSuichl as:

Tlotal sediment chilorophyli-a

Botteom water dissolved oxygen

Bottem water tem PErature

Bottom water dissoelved nutrients

Sediment Eh

Jlesting the larger dataset showed that these
relationships were moere complex; simple
linear moedels did net work!



Results

GROUP
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Results

Since complexity is the “name of the'game”
Withr thiis type: ol data, we declded to) take a
multivaiiate approach and uitrlize a
classification and regression tree technigue

This s a nonparametiic method and canibe
UiSed ter analyze either categorical
(classification)) or continuoeus (regression)
data



Results

Ammonium Eluxes ol o

Potomac

Chester
Mean=285
Pocomoke Pax 96
Elk-NE M Pax 98
Man-Big A
Pax 97

Pax 99
\ Mean=152 Mean=396
N=140 N=169

Tidal Fresh

Mean=615

Mean=309
N=121

N=48



DO Eluxes

Anacostia
Potomac
Chester

\

Mean=-2.49
N=125

Results

Mean=-1.80 Oxygen limited SOC; difficult to
N=324 make measurement.

Bottom Water DO <2 mg L

Mean=-1.99 Mean=-0.64

N=279 N=45

VY . Pax 96,97,98,99
Pocomoke
N=154 Man-Big A

Elk-NE



Results
: — Most of the time NO,
Nitrate + Nitrite Eluxes concentrations are low and

flux rates are low.

NOXx starts fluxing into sediments
when water column concentrations
are > 36 uM.

NO, < 36 uM

Flux rates increase when
water temperatures rise.

Bottom Water Temp. <26 °C Anacostia

Mean = - 152 : Mean = - 96

Flux rates increase

when sediment PC
Increases.

N=23 N=16

PC < 3% (wt.)

Mean = -199 Mean = - 78

N=14 N=9




Conclusions

Ammonium; fluxesiwere nigher ini summer in more enriched
systems, In years ofi higher ramfall and closer te) urkhan
areas.

SOC rates were low or nenexistent when dissolved exygen
levelsiwerelow:

Nitrite and Nitrate fluxes into sedimenis Were related to
concentrations, injoverlying waters (inte sediments when
concentrations wWere high).

Classification and regression tree analyses show promising
iesults for identitying relationships: moere complex than can
e capiured by simple linear models.
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Patuxent River Ammonium Fluxes
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Water Column Blank Cores 1984 - 1997
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