
CIRMOUNT: 
HELPING RESOURCE MANAGERS PLAN FOR
THE EFFECTS OF CLIMATE CHANGE

In July 2006 the Consortium for Integrated Climate
Research in Western Mountains (CIRMOUNT) released
the report, “Mapping New Terrain: Climate Change and
America’s West” (CIRMOUNT Committee 2006).
Officially established in 2004 during its Mountain Climate
Sciences Symposium at Lake Tahoe, California, CIR-
MOUNT is a collaboration of ecologists and physical sci-
entists who are researching mountain climate and ecosys-
tems in western North America. Constance Millar,
cochair of CIRMOUNT, describes the
organization as “a grass-roots consor-
tium, without central funding,” whose
advancement is a result of the “collec-
tive projects and progress of consor-
tium scientists working in their own
units.” A core group of 15 scientists
drives CIRMOUNT’s activities and
encourages projects that will help the
consortium meet its goals, which are
aligned with those of the U.S. Federal Climate Change
Program (see http://www.climatescience.gov). As such,
CIRMOUNT has dedicated itself to developing a forum
for responding to society as it grapples with the effects of
climate change in mountain ecosystems. In addition, the
Mountain Research Initiative—an international, multidis-
ciplinary scientific organization that addresses global
change issues in mountainous regions around the
world—has endorsed CIRMOUNT as a regional pilot
project (see http://mri.scnatweb.ch).

Though society’s recognition of climate change has
been slow, and “grappling” has only just begun, CIR-
MOUNT is plowing ahead as it seeks to identify critical
climate change issues facing western North America.
Through its six work groups, collaboration among other
scientific programs and organizations, and a biennial sci-
ence conference (MTNCLIM), CIRMOUNT is develop-
ing priorities for action to address climate-driven issues
such as water supply, forest dieback, wildfire, the urban-
wildland interface, biodiversity, and wildlife. The six task-
oriented work groups are (1) Mountain Climate Network
(MONET), which coordinates a network of monitoring
stations; (2) Mountain-Based Hydrologic Observations
(HO), which provides consistency in monitoring water
resources and interactions between hydrology and cli-
mate; (3) Mountain Ecosystem Response to Climate,
which encourages scientific knowledge of the effects of
climate change on ecosystems, in particular incorporating
this information into planning and conservation; (4)
International Relations, which promotes CIRMOUNT
activities worldwide; (5) North American GLORIA (glob-
al observation research initiative in alpine environments),
which monitors alpine plant response to climate change
using international protocols; and (6) Paleoclimatic
Archives for Resource Management, which provides
access and applications of paleoclimatic and paleoeco-
logic data for a range of users, including resource man-
agers.

As “Mapping New Terrain: Climate Change and
America’s West,” points out, “Climate change has been
widely overlooked in mountain land-use planning and
natural-resource policy.” In an effort to remedy this situa-
tion, each CIRMOUNT work group has projects with
applications in resource management; moreover, consor-

tium participants encourage natural
resource managers, resource program
managers, and resource policy makers
to join the dialog about the application
of science in resource management. For
example, Stephenson et al. (2006) high-
lights the Western Mountain Initiative
in which CIRMOUNT plays a key role
in predicting responses of western
mountain ecosystems to climatic vari-

ability and change. In addition, various climate centers
compile and provide data for National Park Service use.
The Western Regional Climate Center compiles all the
information available on climate monitoring for the
national parks. These stations may be accessed in real-
time at http://www. wrcc.dri.edu/. Moreover, the
California Climate Change Center is installing long-term
monitoring stations, several of which are in national parks
(e.g., Yosemite National Park and Devils Postpile National
Monument).
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A COMBINATION OF SHERMAN AND
LONGWORTH TRAPS DIMINISHES OVERALL
ERROR AND BIAS IN SMALL-MAMMAL
INVENTORIES

Sherman (H. B. Sherman, Inc., Tallahassee, Florida) and
Longworth (Penlon Ltd., Oxford, U.K.) live traps are
widely used in small-mammal inventories. Nevertheless,
as Anthony et al. (2005) points out, “few studies have
directly compared the effectiveness of these two popular
models.” Both Sherman and Longworth traps are light-
weight and resemble aluminum boxes. Some styles of
Sherman traps fold, while the Longworth trap has an
entrance tunnel that pushes in for storage. Some users
find this feature preferable because “the separate tunnel
and nest box permit the addition of food and cotton
without being concerned about jamming the trigger, as
with Sherman traps” (Shrew Talk 1(9), 19 July 1997,
http://members.vienna.at/shrew/shrewtalk=1-09.html,
accessed 11 January 2007). Each brand has a lever that
trips as the animal enters the chamber, closing the trap
door. The 2005 study by Anthony and others also
deployed pitfall traps, which are generally believed to be
more effective in catching small shrews than live traps,
though Anthony et al. (2005) did not find this to be a
valid assumption, particularly in the absence of drift
fences. This fencing intercepts the movements of animals
and guides them into traps, generally increasing capture
rates (Corn 1994). For this study, investigators dug pitfall
traps, consisting of two #10 cans (36 cm x 15 cm [14" x

5.9"]) duct-taped together. At each of 25 stations, investi-
gators laid out a combination of pitfall traps and three
other styles of traps at each of 25 stations: Longworth
traps (13.8 cm x 6.4 cm x 8.4 cm [5.4" x 2.5" x 3.3"]), small
non-folding Sherman traps (17.0 cm x 5.4 cm x 6.5 cm
[6.7" x 2.1" x 2.6"]), and large folding Sherman traps (23.0
cm x 7.7 cm x 9.1 cm [9.1" x 3.0" x 3.6"]). Small Sherman
traps caught the most animals during this study; hence,
the results indicate that trap-size dimensions did not
present an obstacle to the species trapped during this
study. Anthony et al. (2005) also discusses considerations
such as “species-specific differences in capture rates,”
that is, particular traps preferentially captured certain
species (e.g., Longworth traps were the most effective in
capturing long-tailed shrews).

Researchers conducted this two-year (1996–1997)
study in 12 grassland preserves in southern Wisconsin.
Traps were pre-baited with 25-gram (0.88 oz) bags of
peanut butter and left open for two days preceding the
survey; trapping occurred over four consecutive nights.
Investigators checked the traps once each evening and
once each morning. However, when temperatures
exceeded 27°C (81°F), they shut the traps (presumably to
avoid animal mortality). Hence, for consistency,
researchers analyzed only nocturnal data, which included
the capture of nine different species, six of which were
quantitatively sufficient for statistical analysis. These six
species were long-tailed shrew (Sorex spp.), short-tailed
shrew (Blarina brevicauda), western harvest mouse
(Reithrodonomys megalotis), white-footed and prairie deer
mice (Peromyscus spp.), meadow vole (Microtus pennsyl-
vanicus), and meadow jumping mouse (Zapus hudsonius).
Researchers made no distinction between white-footed
mice (Peromyscus leucopus) and prairie deer mice
(Peromyscus maniculatus) and combined masked shrew
(Sorex cinereus) and pygmy shrew (Sorex hoyi) as long-
tailed shrew because discrimination in the field of these
species is difficult to impossible. 

Long-tailed shrews made up the bulk of all captures,
and the majority of trap deaths. For all species, trap mor-
tality was lowest in large Sherman traps: 0% in the first
year of the study, and 9.1% in the second year. In the sec-
ond year of the study, researchers introduced new
Sherman traps
and capture rates
increased with
these traps. The
difference in
capture success
may be a result of
age and wear of
the Sherman
traps used. Hence, trap age is likely an important consid-
eration in small-mammal inventories and may “lead to

Trap age is likely an important
consideration in small-mammal
inventories and may “lead to
potentially biased estimates of
species capture rates.”

16 SCIENCE

The cochairs of the consortium encourage all those
interested in mountain climate research, including park
managers, to participate. According to Millar, “We have a
listserv; [park managers] can join work groups, come to
conferences, [and] become involved in any of the manage-
ment-related projects.” For more information contact
Constance Millar (USDA Forest Service, Pacific Southwest
Research Station) at 510-559-6435 or cmillar@fs.fed.us.
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