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Introduction

Anthropogenic activities
Increase terrestrial

reactive nitrogen (N) pool

David et al. 2010

(A) Total nitrogen
Adjacent stream

networks transport N

Not all terrestrial Sy e
nutrient inputs arrive ' | gl

downstream \

Alexander et al. (2008)




Introduction

Natural & man-made
lakes are nutrient
sinks in the landscape

Stream networks also
transform & store N
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Clean Lakes & N
Retention

Retention =
Eutrophication?

What are mechanisms
of retention?




Study Objectives

Mass balance of annual, Reservoir N retention
whole-lake N fluxes in rates/efficiency

2010
DNF efficiency
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Study sites

O Lake Wedington

80% forest

10% ag

Lake Wedington
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Modeling Watershed Inflow &
Outflow Loads

Primary impounded stream
gauged at inlet & outlet
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Modeling Lacustrine N, Fixation

2008-2009 acetylene
reduction incubations

PAR mmol m™~

Monthly models May-Oct

Euphotic depth

Scaled spatially across
euphotic zone

% Surface PAR
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Lacustrine N,
Elmdale Los . .
Fixation
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Epilimnion Sediment Core
Incubations

5 experiments, Feb.,
May, June, Aug., & Dec.
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Measured fluxes:

NH;-N for mineralization
N,-N (MIMS N,:Ar) for
denitrification

Flux = output — input
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Sediment Interface
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direction of flux
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Excess N, (mglL) = Hypolimnion Solgte
N,sample — N,sat Accumulation

N fraction conc.
measured In
hypo over time
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Retention & DNF Efficiency

Ecosystem Fluxes in g N m2 y-1

Elmdale Fayetteville Wedington
Inputs” 41 52 30
Watershed loading 22 AY) 18
N, fixation 13 13 8.2
Mineralization 4.5 8.5 1.8
Output 14 20 35

Retention (%Lg.,) 27 (66%) 32 (62%) 26 (87%)

DNF (%L 18 (67%) 23 (72%) 12 (46%)

*Sum of listed inputs, plus estimated regional atmospheric deposition to the reservoir surface,
1.8gNmz2yl




Retention & Clean Lakes &
\Watersheds

Consistent trophic state differences in
magnitude of N cycling rates

Potential watershed influences on retention
efficiency

Potential shift to internal, more labile inputs in
eutrophic/impacted lakes

Retention: ecosystem service or path to
eutrophication?




It's all about priorities...
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Lake

Fayetteville
For the L_ake AUD. 2010
Fayetteville
Watershed Alliance... DO (mg L)

But for sensitive 42 Mg vy, 2% of 2,200 Mg y*
downstream water  NPS loading to Lake Tenkiller

resources...

0.03% of the drainage area
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