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Backgrouna

« MCM: driest (< 10 cm y'') and coldest (mean -20°C) desert on Earth; end member
ecosystem in the LTER network

 Largest relatively ice-free area in Antarctica

e Landscape of the MCM: mosaic of permanently ice-covered lakes, ephemeral
streams, exposed soils and glaciers

* Biology of each of these landscape units is dominated by microorganisms

» Constant and often strong winds distribute material
among the landscape unifs
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Hypotheses

Given the relatively low and seasonal
growth rates observed for the
microorganisms within MCM, their
overall distribution should be
controlled 1o a large degree by the

physical environment

Aeolian tfransport during strong
katabatic winds is the primary
dispersive agent of microorganisms
and associated organic matter
among the MCM landscape units
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1. Aeolian Transport in Taylor Valley (TV)

Measured using Sensit™ acoustic wind eroding mass sensor installed in
the upper (BON), middle (HOR) and lower parts (FRX) of TV |
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Sediment fransport at a given Upper Valley (BON) has the

locatfion is greater (0<0.001,

H=1374.8) near the soil surface
(20 cm) than higher above the

ground (100 cm)

Collected from sediment traps installed at BON, HOR and FRX of TV
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A =aeolian material L=lake ice sediment G=glacier ice sediment
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Stoichiometry

_.ake ice and stream maits in
Taylor Valley have C:N and
N:P ratios similar to or higher
than the Redfield ratio
suggesting a balance
growth

Aeolian sediment, lake ice
and glacier ice sediment,
cryoconites and soil have
C:N rafios close 1o the
Redfield. N:P ratios vary
greatly among different
habitafs and localifies and
are generally bellow the
Redfield ratios suggesting N
or P defficiency

Redfield ratio proportion of elements
equalsfo 106 atoms C per «\ «
16 atoms of N -@—-
per 6 atoms of P \
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3. Aeolian Fluxes

Flux of sediment within FRX, HOR and BON

greatest (0<0.001, H=1475.1)
amounts of aeolian material
transported through the air

BON

Most material is fransported during katabatic
winds from SSW (from the continent toward the
Ross sea) and partially from NE (from the ocean

Inland) during sporadic low pressure events

Based on the amour of r@*éj’renol collected from sediment fraps installed at BON, HOR

and FRX of TV and sampled yearly from 1999-2008
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Flux of POC, PON and POP within FRX, HOR and BON between 1999-2008

At FRX sediment flux does not
change with elevation

o At HOR sediment flux is greatest
at the lowest elevation site

At BON sediment flux is the
greatest at the highest elevation
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Aeoll N ransporr in Taylor Valley

Most

when ’r e wind speed reaches above 10 m s’

surface.

2. Aeolian sediment

The material fransported via wind is physically and chemically similar to nearby soils. It is slightly alkaline
(~ 8.6), has a very coarse texture (98% of particles > 250 um), very low water content (< 2%) and
organic matter content (<1%).

Taylor Valley, Antarctica

Direction of major particle
flux in Tqylor Valley

%&u 4. Basic stoichiometry
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! aterial is fransported down-valley from Taylor glacier towards the Ross Sea during katabatic events

. Sediment is predominantly transported near the soil

3. Aeolian fluxes

Over the past decade, on average, most aeolian
material have been collected from sediment
traps located in the middle part (HOR)of the TV

C:N:P ratfios suggest
pbalance growth within
lake ice and stream
mats while the
sediments are N or P
deficient
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