DEVEIFORMENT OF CRITICAL NITROGEN LOADS
USING DIATOM-NITROGEN PROXIES:
DISTIRIBUTHONOF INDICATOR SPECIES IN LAKES
OF THE SIERRA NEVADA, CALIFORNIA




BIOLOGICAL INDICATORS OF ATMOSPHERIC DEPOSITION

- Tree communities

- Plant communities

-Lichens

-Aquatic animals



DIATOM INDICATORS

\WENaregoeIng to use reconstructions of past lake chemistry based on diatoms
presenvedin sediments:
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RESEARCH PLANE
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STUDY SITES LOCATIONS- CALIBRATION LAKES
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DOMINANT SPECIES- modern data
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COMMON SPECIES- modern data
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INDICATOR SPECIES

diatom taxa Asterionella formosa and Fragilaria
suggested as indicators of N enrichment in
€S — (Wolfe et al. 2001;Saros et al. 2003; Saros et al. 2005




What others found... Saros et al., 2005

(a) Emerald Island Heart Beauty Beartooth
A. formosa A. formosa A. formosa A. formosa F. crotonensis
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Asterionellaformosa Hassall
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Fragilaria crotonensis Kitton
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Environmental variables (CCA)




SOURCES and TYPES of deposition

Lake nitrate
concentratlons
(neq per L)
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Figure 2. Nitrate concentrations (microequivalents per
liter) in high-elevation lakes in western North America.
Stars represent cities with a population greater than

N deposition
100,000.

- metro / agricultural areas
Fenn et al 2003 - Pacific air masses



SOURCES and TYPES of deposition

Dust conc. % TP

Mahowald, N., et al. (2008)
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P deposition
- desert storms/dust fall
- anthropogenic sources



Nutrient limitation

N limitation or P limitation



Modern N:P
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N : P ratio

Low P requirements



N:P ratio
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NITROGEN PHOSPHOROUS
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AINS

Djaum communities In lakes
/ € more responaing to
J}\] deposition, due rr
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HOW DIATOM RESPOND TO ELEVATED ATMOSPHERIC DEPOSITION

SIERRA NEVADA

Diatom communities respond
to both higher rates of N and
P deposition, but the P
deposition has strongest
Impact, because lakes were
predominantly P limited .




Environmental variables (CCA)




Are we observing decrease in pH?

Average pH (1983) - 7.2
Average pH (1989) - 7.1
Average pH (2008-9) - 6.5

Saros, 2005 (Rocky A

(I

I Whiting et al ( Whiting et al 1989 (Mean pH averages of all available summer surface
water values),1989, and Melack 1983

‘ Our data from summers 2008-2009




SPECIES ENVIRONMENTAL TOLERANCES
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POTENTIAL INDICATORS

Asterionella formosa

Aulacoseira alpigena
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CAN WE USE DIATOMS AS INDICATOR OF ATMOSPHERIC DEPOSITION?
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