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URdistueearSalitiVarsnesniNertheastemr sy

- Sali marshes N the nertheast characiernzed By peat at the
marsh suidace: everying sands Gl gravels

s \What'Is the fate offgroundwater nitrate threugh these san@s
Withr g K2

e Eanly studies: Minimal nitrate
PrOCESSING| I these sanay/
aguiterst (Gl & Gaines: 1990;
Valiela et al. 19901 & 1992).

s Recent studies: Grouncwater
denitrfication can: be substantial
as approach coast (henias et al.
2001, Talbot et al. 2003, Ueda
et al. 2003, Addy et al. 2005).
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(Addy et al: 2005; racking 5\Eenriched nitrate addition's)'
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(Addyret all 20055 iracking “°N-enrched nitrater additions)

Pepthl | Summer/Eall Rate Sprng Rate
Z0Ne (cm) | (ug N kg?soild?!) | (ug N kg soil d-1)
EoW 125 123 60
marsh
HIgH 125 49 2
mansh
IHIgh 20)0 37
marsh

Low Marsh = substantial annual sink for N




Urbanization alters salt marshes

- Estimated that 37 %) ofi
eriginal salt marshimn: New:
England has heenrlost - 53%
n R (Bromberg & Bertness, 2005)

- Coastall areas; often drained;
lliedranad/or bulkheaded for
develepment terproceed

- Does this extensive shoreline alteration eliminate the
cagzacliy for cratiniclywertar caniirificaition?



Situation

In most cases, human transported materials (HTM)
added on top of existing salt marsh

w - Surface ecosystem completely altered — surface
3 ﬂoodlng will NOT occur | | R

- Unless pipes insf
rémrlm at ruorJr e\
“marsh horizon; tidal
table fluctuations

Hypothesis: Buried salt marsh horizons will
continue to foster substantial groundwater

denitrification rates

7 St — .JJ. r,:.i.l.‘¥ i'. _‘ x4 ,_., j
I cycle will still create diurnal water




Objectives

- Characterize shoreline alteration that
| dominates RI's coast

g
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Site Selection

Eem: review ol 1959 anad
1997 glerng.J Oglejreje|fzlo)g)
and GlS aatanases, on
diStured and degraded

Salt mrrshes, Selected
JfJJFJrIJ /6 sSIt eld
VISItS

B)

BaSed on sité Visits and

|ANCOWREN PEMISSIoN —
L4 fiears IJ Imansi sites
ane 40 mrluu 9ed sites
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Soll & rlyelralae)y Assassrper

Soil Assessment

- Auger transects and
soll pIts

- Lets off varalility in
=Y

- Assessed particle
size, bulk density and
SOC eii fill-maternai
and-suried marshsoll

\Water frables

- Rose inte HiIM
deposiis at all sites

- Fluctuations withim
HTM were influenced
Py tide anadl ether
factors

Former Marsh Surface



e FOrmer salt marsh sites
covered withr HiliM

S dlieSSy/ areas

A parking ot

s Denitriication)
Elowpati & K assessment

S5 replicater mini-pIezometers per site

sandy sellf40-90rcn Belew: the iermer: salt marshisurfiace



SIté 1 2 3 4

Latest Year 1962 1976 1976 1952

Eilled

SNV o0 63 150 (20

TIRICKIAESS

)

HTV silttleam,, | loamy: sand, | sandy loam, sandy

composition QI sanay Q) leamy; sand \/ gIr sand
loam sand




EPUSHERBINVIEtEEENRNSIHUNEERIUHIICAGRNCRPEICI

. Pump groundwater

. Amend with 1°NO;
and Br
Lower DO to ambient
levels with gaseous
SEe
Push (inject) into well
Incubate

. Pull (pump) from well

. Analyze samples for
1SN, and °N,O
(products of microbial

denitrification) 1 Introduced

(Addy et al. 2002)
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e Nosigniiicani correlatien with
glieundwater DO, DO,
temperature; pH, ambient
Ritrate, depti velowwater;
talle, HV thickness, HIM age,
Ol depti velewW ermer marsh

o Groundwater at alll sites freshi = =~ |
(chd HEVIFetir e stlfide
CONRNECHoNS?)

- [HTV at Site' 1 had the finest texture and highest SOC (lIoek at
IHIIV characteristics: more: closely)



Discussion

. * Human disturbance likely to generate non-
. uniform physical characteristics

. AII S|tes were HTM over orgamc materlal

: 4
\/ 1
;1." "\4""*

o smls were NOT__éﬂ’ﬁTpacted prlor to fllllng
- -source of the HTM was variable




Questions

‘. o By L0 3 S R ) - i Sl T . f ] ¥
\ W . \,- ;i S 12 ; . ’
o~ ! [T - ! g O e i “T ) 4 , i ey, )
) ; » - i 8 i T iy 4 > R 4 ’ . . 1

.+ = Are buried salt marsh horizons the source o

labile C for groundwater denitrification?




Thank You!!




