Research began at the WWT LTER site in the 1940 —
with the return of Warld War Il veterans with extensive
experience in celd-region legistics, By the early 1950's a
series of climate stations and ecological index sites were
established along an elevational transect in four major
ecological zones: lower montane (2,200 m), upper montane
(2,621 m), subalpine forest (3,021 m), and alpine tundra
13,739 m} The Indian Peaks Wildemess Area was designated
by Congress in 1978, with the boundary lines drawn around
the Miwot Ridge research area. In 1979 approximately 1,775 <.
acres centered on Niwot Ridge was designated a Biosphere g B
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Reserve by the US Congress, This Biosphere is managed by
the Arapahoe-Roosevelt Mational Forest. The Niwot Ridge - ey
LTER site was established in 1980 with funding from the D Metearlgicalstatianin 1953,
Mational Science Foundation (NSF). The LTER program is based at the University of Colorado-Boulder and is
administered through the Institute of Arctic and Alpine Research (INSTAAR) and in cooperation with the
Mountain Research Station, with special use permits from the US Forest Service, The NWT LTER site extends
up to the Continental Divide at elevations greater than 4,000 m, with snowfall accounting for more than 80%
of annual precipitation. The NWT LTER has a cooperative agreement with the adjacent City of Boulder
watershed, which is closed to the general public. The NWT LTER site is surrounded by designated Wildemess
Areas and by public closures, which allows research into one of the most pristine areas in the US. The NWT
LTER program welcomes visitors and researchers who may wish to develop independent or collaborative
wiork at the field site, located about 40 km west of Boulder, Colorado (40 3" M; 1052 36 "W,
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The Niwot Ridge LTER is part of a coordinated network of research sites. For more information see:

http://www.lternet.edu
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The pancramic splendor and complexity of
high-elevation ecosystems hawve inspired and challenged
hurmans for centuries. Inour time, the perception that the
mountains 'are forever may provide sclace to those
seeking stability in a rapidly changing weorld. Howewer,
changes in the abundance and species composition of
the native flora and fauna of these mountain ecosystems
are potential bellwethers of global change. The basic goal
of the Miwot Ridge (WWT) LTER is to understand the causes
and ecosystem responses of climate change in high-
elevation, seasonally snow-cowered catchments.

THE LANDSCAPE CONTINUUM MODEL (LCM)

The LM provides the conceptual framework 1o
urnderstand high-elevation systems from a blogeochemical
perspective, and sheds lkght on potential changes in these
systems Im response to directional changs in precipltation
and atmospherlc chemistry (Seastedt et al, 2004), The heart
af the maodsl Is that strong linkages are generated among
landscape components as a result of transport processes
caused by the extreme topography. These transport agents
cause biogeochemlcal amplification and attenuation of
processes not observed In most landscapss. Mountaintops
are “water towers” that export water, solutes, nutrients, and
sediment to downslope areas,

High-alyvation areqs hae Met Frimary Productian [F] greater than Animal
ared Microbial Respiratian (R] and are thus axportars of nutrients such as
Dissalved Inarganic Mitrogen [DIM] 1o doven gradient dtes, where
inarganic nutrkents & assimilabad, § axceads P and Hssoked Organic
Mitrogen [N is exported.
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Turedra lab locabes] at 11,500 ft.

LIFE IN EXTREME ENVIRONMENTS

Microbes are churning

dead of winter, breaking

material and recycling
carbzom and nitrogen at a
higher than expected rate.
Crur finding that microbial
communities are active
urder snow has changed
the estimated global rates
= of biogeochemical
processes beneath
i seasonal snow packs.
| Unexpectedhy, our results
show that tundra soil
_'! microbial biomass reaches
its annuwal peak under
snow and not durimg the warmer sumimer months, and
that fungi account for most of the biomass. Phylogenetic
analysis of tundra soil fungi using microbiclogical and
miHecular techniques revealed a high diversity of fungi
and three novel clades that constitute major new groups
af fungi, divergent at the subphylum ar class level [Schadt
et al., 2003). These results hawve causad us to rethink the
classic Linnean classification system for biclogical
organismes.
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K-12 Qutreach program field identification.

ALPINE VEGETATION

Alpire tundra is amang the mast beautiful
oy stems in the world, with the highest plant diversity
within Bocky Mountain ecosystemns, Alpine vegetation is
sensitive to environmental change, particularly changes in
Mitrogen (M) depasition and climate, Alpine plant diversity
is changing in & manner censistent with increasing N
deposition effects, The threshobd of M inputs reguired to
cause changes in plant species is lower than mast other
ecosystems, and appears to have been exceeded in the
Calarado Front Bange (Bowman et al,, in press), These
experiments, along
with watershed __ =
chermistry
miEasL rements,
have been used
by the National
Park Service o
determine critical
lexacds for alpine
vegetation in
Colorada,
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CLIMATE AND HYDROLOGIC STUDIES

Wuch
of our research
at NWT LTER is
related to how
changes in
climate may
affect snow
properties, and
in turn how
changes in snow
praperties relate
to ecosystem
changes. Five
decades of results from the highest-elevation climate station
in the U5 show an annual precipitation increase but no
change in air temperature, [ce thickness measured in late
March over a 20-vear interval shows a statistically significant
thinning of winter lake ice cover that is best explained by
increased winter snowfall and warmer water tem peratures,
leading to increased flows into the lake in fall and winter
(Caine, 2002} Mew isotopic and gecchemical measurements
provide unique fingerprints of different water sources, and
show that high-altitude aquifers honeycomb parts of the
Calorado Reckies, trapping snowmelt and debunking the
myth that high mountain valleys act as "Teflon basins™to
rush water downstream.

OUTREACH ACTIVITIES

Cwr schoolyard LTER program brings emvironmental
science education to thousands of K-12 students, teachers,
and the public annually. The MWT LTER has published a
children's book entitled "My Water Comes from the
Mountains” that describes the flow path of water from
snow in the alpine to streams in the plains, as well as with
the plants, animals, and communities that live near or use
the stream along the way, The book's author, Tiffamny
Fourment, is a former student of MWT LTER's summer field
class on &lpine
Ecalogy and
Experiential
Learning that
is taught for
inservice and
preservice
teachers from
throughaut the
U5, The book
currently has a
S=star rating on
BmaEon Comm.,
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