FireHistory in a Chaparral Ecosystem: Implicationsfor Conservation of a Native
Ungulate

Author(s): Vernon C. Bleich, Heather E. Johnson, Stephen A. Holl, LoraKonde, Steven G. Torres, and
Paul R. Krausman

Source: Rangeland Ecology & Management, 61(6):571-579. 2008.

Published By: Society for Range Management

DOI: http://dx.doi.org/10.2111/07-016.1
URL: http://www.bioone.org/doi/full/10.2111/07-016.1

BioOne (www.bioone.org) is a nhonprofit, online aggregation of core research in the biological, ecological, and
environmental sciences. BioOne provides a sustainable online platform for over 170 journals and books published
by nonprofit societies, associations, museums, institutions, and presses.

Y our use of this PDF, the BioOne Web site, and all posted and associated content indicates your acceptance of
BioOne's Terms of Use, available at www.bioone.org/page/terms_of use.

Usage of BioOne content is strictly limited to personal, educational, and non-commercial use. Commercia inquiries
or rights and permissions requests should be directed to the individual publisher as copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit publishers, academic institutions, research
libraries, and research funders in the common goal of maximizing accessto critical research.


http://dx.doi.org/10.2111/07-016.1
http://www.bioone.org/doi/full/10.2111/07-016.1
http://www.bioone.org
http://www.bioone.org/page/terms_of_use

Rangeland Ecol Manage 61:571-579 | November 2008

Fire History in a Chaparral Ecosystem: Implications for Conservation of a
Native Ungulate

Vernon C. Bleich,! Heather E. ]ohnson,2 Stephen A. Holl,?> Lora Konde,?
Steven G. Torres,” and Paul R. Krausman®

Authors are ' Affiliate Faculty, Department of Biological Sciences, Idaho State University, Pocatello, ID 83209, USA; *Research Assistant, College of
Forestry and Conservation, University of Montana, Missoula, MT 59812, USA; 3Wildlife Biologist, Holl Consulting, Folsom, CA 95630, USA; *Research
Program Specialist, California Department of Fish and Game, Bishop, CA 93514, USA; SSenior Environmental Scientist, Wildlife Investigations
Laboratory, California Department of Fish and Game, Rancho Cordova, CA 95670, USA; and °Boone and Crockett Professor of Wildlife Conservation,

College of Forestry and Conservation, University of Montana, Missoula, MT 59812, USA.

Abstract

Mature chaparral vegetation in the San Gabriel Mountains, California, resulting from long fire-return intervals (50-70 yr), has
resulted in reduced visibility and availability and quality of forage, all of which are important attributes of mountain sheep
(Owvis canadensis) habitat. Concomitantly, vegetation changes have decreased availability and quality of forage. We developed a
resource-selection model to determine the effect of fire history on habitat use by mountain sheep, examined the hypotheses that
habitat selection was associated with fire occurrence, and determined whether fire occurrence influenced the amount of
potential habitat available to mountain sheep. The best model indicated that mountain sheep selected vegetation that had
burned within 15 yr and avoided areas that had not burned within that time frame. We then used our model to quantify
potential changes in mountain sheep habitat that have occurred over time based on fire conditions. We identified 390 km? of
mountain sheep habitat that existed in 2002 (when only 63 mountain sheep were tallied), 486 km? in 1980 (when the mountain
sheep population was at its highest), and 422 km? in 2004 (just after a series of large wildfires). We also estimated that 615 km?
of suitable habitat would be available in a hypothetical situation in which the entire study area burned. Our results suggest that
restoration of mountain sheep to their historical distribution in chaparral ecosystems will depend upon more frequent fires in
areas formerly occupied by those specialized herbivores.

Resumen

La vegetacion madura del chaparral en las Montafias San Gabriel, en California, resultado de largos intervalos de regreso del
fuego (50-70 afios), ha ocasionado reducida visibilidad, asi como una baja disponibilidad y calidad de forraje los cuales son
atributos importantes del habitat de las ovejas de montafa (Ovis Canadensis). Asimismo, con los cambios en la vegetacion, ha
resultado en la disminucién de la cantidad y calidad de forraje. Nosotros desarrollamos un modelo de seleccion de recursos para
determinar el efecto historico del fuego en el uso del habitat por la oveja de montafia, y examinamos la hipétesis de que la
seleccion del habitat estaba asociada con la ocurrencia del fuego, la cual afecta al hibitat potencial disponible por las ovejas de
montafia. El mejor modelo indicé que las ovejas de montaiia seleccionaron vegetacion se habia quemado en los pasados 15 afos,
y evitaron dreas que no se habian quemado en ese que mismo periodo de tiempo. Usamos nuestro modelo para cuantificar los
cambios potenciales en el hdbitat de las ovejas de montafa que han ocurrido con el tiempo basdndose en las condiciones del
fuego. Identificamos 390 km? del hébitat de las ovejas de montafia que existia en 2002 (cuando solamente hubo un incremento
de 63 ovejas de montaiia), 486 km? en 1980 (cuando se tenia la poblacién mas alta de ovejas de montafia), y 422 km? (justo
después de una serie de grandes incendios). Estimamos también que 615 km? de habitat seria apropiado, en una situacién
hipotética donde toda el area de estudio haya estado sujeta al fuego. Nuestros resultados sugieren que la re-introduccion de la
oveja de montafia a su distribucidn histérica en ecosistemas de chaparral dependera de la ocurrencia de fuegos mds frecuente en
las dreas que originalmente estuvieron ocupadas por esos herbivoros especializados.
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In the San Gabriel Mountains (SGM), California, the popula-
tion of mountain sheep (Ovis canadensis) appears to have
declined from 740 (*£49 SE) sheep in 1980 (when > 500
animals were tallied) to <100 in 2002 (when only 63 were
tallied; California Department of Fish and Game, unpublished
data, 2002). Mountain sheep inhabiting the SGM are
recognized by the US Department of Agriculture Forest Service
(Region 5) as a sensitive species and, in 2002, they met criteria
for federal endangered status as a distinct population segment
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