LTER

Byron Adams, Brigham Young University, Provo, UT

John Barrett, Virginia Tech, Blacksburg, VA

Peter Doran, University of Illinois at Chicago, Chicago, IL
Andrew Fountain, Portland State University, Portland, OR
Michael Gooseff, Colorado State University, Fort Collins, CO
Adrian Howkins, Colorado State University, Fort Collins, CO

Flood Events and Pulse-Press in the McMurdo Dry Valleys

W. Berry Lyons, Ohio State University, Columbus, OH

Diane McKnight (Lead PI), University of Colorado, Boulder, CO

John Priscu, Montana State University, Bozeman, MT

Cristina Takacs- Vesbach, University of New Mexico, Albuquer que, NM
Ross Virginia, Dartmouth College, Hanover,NH

Diana Wall, Colorado State University, Fort Collins, CO

Lake Level: Ecological Legacies

Lake and Stream Ecosystem Response

Soil Ecosystem Connectivity
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Lake level rise in the last half century is well correlated
with the flow record from the Onyx River, which at 32
km in length is the longest river in Antarctica.
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The soil legacy is seen in the high variation in soil salinity at lower
lelevations near existing lakes. Soil invertebrate biodiversity and
abundance are related to salinity and soil water content, which are
ichanging in response to recent pulse events.

3000

o

2500

2000

1500

1000

S. lindsayae Density (#kg)

500

R*=0.56

o
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010

Long-term soil studies along an elevation transect (ET) in Taylor
Valley (1994-) show changes in soil habitat suitability and soil
biota associated with changing hydrologic connectivity.
Scottnema abundance has declined in the elevational transect
and in control plots from other mlitl-year experiments.

A) Bathymemc map of Lake Fryxell showmg location of sediment core
X) and inflow of streams. B) PCA of benthic diatom communities
showing that those from sediment core (grey) are similar to those in ma
rom Canada Stream and Green Creek at the western end of the lake.

ILimnological sampling of Lake Fl:);xell (G. Rue)
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Aquatic ecosystems are expected to respond rapidly to flood events.
Monitoring of flow characteristics and algal mat biomass for 16 long
term sites in Taylor Valley show that sustained low stream flows in 1990-
2001 followed by an extreme flood caused a large decrease in mat
biomass. And with recovery occurring under subsequent higher flows.

Onyx River at high flow in 2010 (C. Jaros)
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over time. (Kohler et. al., submitted)

Lake Fryxell level changes dgcumemed by the MCM LTER|

Experiments collecting Particulate Organic Matter (POM) material in , (A)
nets showed that daily flow pulses caused pulses in POM transport, ‘

which can be modeled supply li ion. This POM i
contains diatoms that will be eventually deposited in the lake. g;
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A) Physics-based ice-cover model predicts future ice thickness based
on weather conditions from 2002-2012. Red points are observations,
black line is model prsdjction. B) Taylor Valley at LGM
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A) POM concentration in Von Guerard Stream compared wnh flow
and simulated POM (Cullis et. al. 2013) B) Driftnet in stream
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Revnsed hypothencal pmJecuon based on posmve mﬂuence of
ozone hole persistence on glacial meltwater generation. With the

Man % abundane

amelioration of the ozone hole, global warming is expected to drive

regular high flows and lake level rise.
Citation: Cullis JD. Stanish LF., McKnight DM. 2013. Did flow pulsesdiive particulatcorganic mater trangorg
fiom microbial mats in a glacial meltwater s team in the McMurdo Dry Valleys Water Resources Reseach.
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Relatlve abundances of dlatoms tra}lsponed w1th POM (dnft)
compared to diatoms in orange and black mats

Kohler, T., Stanish, L: Crisp, S.; Koch, J ; Liptzin, D.; Baeseman, 1; Mcnight, D. Hydmlogiccontrols on
microbial mat abundance in glacial meltwater sreams in theM cMurdo Dry Valeys Antarctica responses to

ustained desi Bl riwo decales (sibmitted).

Wormherder Creek is an ephemeral wetland system that has
carried flow only three times in the past 20 years, making it an ideal
site to investigate the long-term effects of extreme pulse/press
events. The insert shows an experiment that was flooded during the
high flows of 2001-02 and 2008-09. We hypothesize that climate
driven increases in the frequency of flood events will lead to
increased connectivity and redistribution of nutrients and biota
across the landscape.

Blue lines — main streams: both dram into Lake Bonney. Red
lines represent the wetted zone. Black dots inside the red line
represent the 39 samples analyzed in 2008-09. In 2009-10 we
resampled these sites and established 3 transects (Green lines,
51 sampling points) across the watershed to compare the fauna
in the dry and the wet areas and monitor the development of soil

ities as dry, dep ate  soils b colonized over
time. This setup encompassed 61 samples inside the wetted area
and 29 samples outside of the wetted area.
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The_effect of the pul event (flood) was twofold:

1. Periodic leaching of salts from flooding reduces soil osmotic

stress to levels that are more favorable for soil organisms. The
increased hydrological connectivity within the landscape unit led t
improved habitat suitability, leaving a strong positive effect on soil
animal abundance and diversity.

2. The hydrological pulse created increased connectivity within the
watershed, providing increased reactivation and dispersal
opportunities for soil fauna.
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