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     In recent years, historic blazes have and continue to scorch the West. 
Congress has reacted by creating a National Fire Plan that attempts to address 
some of the factors contributing to the increasing costs of fire fighting and loss of 
life and property. Included in the plan are funds for increased fire-fighting 
capacity, home-owner education and prescribed burning to reduce fuels.  
Nevertheless, the contribution of livestock production to fire hazard is often 
overlooked (Belsky and Blumenthal 1997) and continues unabated on public and 
private lands in the West. While climatic conditions like extreme drought and high 
winds are the key ingredients in any large blaze (Wuerthner 1991, Savage et al. 
1996), past management practices, including logging, fire suppression and 
livestock grazing, have exacerbated the situation by creating densely stocked 
timber stands that may be more vulnerable to high intensity fires (Agree 1993, 
Shinneman and Baker 1997, Belsky and Blumenthal 1997).  
 
    Historically throughout the lower elevation forest and grass ecosystems of the 
West, fires frequently burned stands with low intensity blazes (Agree 1993, 
Covington et al 1994), although high intensity fires may have always existed even 
prior to the intervention of the white man (Shinneman and Baker 1997).  
 
      Young seedlings and saplings of common tree species like juniper and 
ponderosa pine are extremely vulnerable to even moderate levels of heat. As a 
consequence low intensity blazes tended to thin forest stands to create open 
timber stands dominated by a few widely spaced large trees (Agree 1993, 
Covington et al 1994.).  
 
     Livestock grazing is frequently overlooked as an important factor in changing 
forest stand condition and fire regimes. There is a substantial body of scientific 
literature that identifies livestock grazing as a major factor in the alteration of 
historic fire regimes and a contributor to fire hazard (Arnold 1950, Cooper 1960, 
Madany and West 1983, Mitchell and Freeman 1993, Rummell 1951, Savage 
and Swetnam 1994) .   
 
     First livestock grazing removes the grasses that compete with tree seedlings 
for water and nutrients. This favors the establishment of deep rooted trees and 
allows them to dominate the site. Studies of ungrazed sites in several ponderosa 
pine dominated ecosystems have found that in the absence of livestock grazing, 
but in the absence of fire, open ponderosa pine forests with a minimum of 
understory pine seedling establishment was documented  ( Madany and West 
1983, Rummell 1951,).  
 
      Secondly, most tree species require bare soil for successful germination and 
again heavy grazing by removing the grassy understory of many forest sites and 



creating the bare disturbed soil sites that favors tree establishment has led to 
greater tree-stocking density.  
 
      Third, grazing removes the fine fuels such as grasses that helped to carry the 
light intensity fires that once burned at regular intervals throughout much of the 
lower elevation forest ecosystems of the West. This has permitted young 
saplings and trees to become established and be recruited into the forest stand 
(Agree 1993, Arnold 1950, Savage and Swetnam 1994).  
 
       Fourth, by permitting a large number of small saplings to become 
established, competition for water among existing living trees is increased 
making trees more vulnerable to insects and other pathogens (Hessburg et al 
1994). Under extreme drought such trees are actually more flammable than a 
dead tree since internal water content is often less than kiln-dried lumber, yet due 
to the flammable resins found in living trees, such drought-stressed trees often 
explode into flames upon contact with a fire.   
 
      Fifth, by contributing to the spread and persistence of fire prone weedy 
species like cheatgrass, livestock production has created far more acres of highly 
flammable plant communities in many parts of the West (Belsky and Gelbard 
2000, Billings 1990, Mack 1981).  
 
     Despite the contribution of livestock grazing to the on-going and growing fire 
hazard in the West, livestock grazing on public lands continues unabated and is 
seldom altered to reduce the incidence or intensity of western fires.  
 
REFERENCES: 
 
Agree, J.K. 1993. Fire ecology of the Pacific Northwest Forests. Island Press. 
Washington DC  
 
Arnold, J.F. 1950. Changes in ponderosa pine bunchgrass ranges in northern 
Arizona resulting from pine regeneration and grazing. Journal of Forestry 48:118-
126.  
 
Belsky A.J. and D.M. Blumenthal. 1997. Effects of livestock grazing on stand 
dynamics and soils in upland forests of the Interior West. Conservation Biology 
11(2) 316-327.  
 
Belsky, A.J., and J.L. Gelbard. Livestock grazing and weed invasions in the arid 
West. 32 pgs. Published by the Oregon Natural Desert Association, Bend, 
Oregon.  
 
Billings, W.D. 1990. Bromus tectorum , a biotic cause of ecosystem 
impoverishment in the Great Basin. Pages 301-322. In: Woodwell, G.M. ed.  
Cambridge University Press, NY  



 
Cooper, C.F. 1960. Changes in vegetation, structure and growth of southwestern 
pine forests since white settlement. Ecological Monographs 30:129-164.  
 
Covington, W., R.L. Everett, R.W. Steele, L.L. Irwin, T.A. Daer, and A. D. Auclair. 
1994.  Historical and anticipated changes in forest ecosystems of the Inland 
West of the United States. Pages 13-63 in R.N. Sampson and D.L. Adams eds. 
Assessing forest ecosystem health of the Inland West. The Hawthorn Press, NY.  
 
Hessburg, P.F. , R.G. Mitchell, and G.M. Filip. 1994. Historical and current roles 
of insects and pathogens in eastern Oregon and Washington forested 
landscapes. General technical report. PNW-327. US Forest Service, Pacific 
Northwest Research Station, Portland, Oregon. 
 
Mack, R. N. 1981. Invasion of bromus tectorum into western North America: an 
ecological chronicle. Agro-Ecosystems 7 145-165.  
 
Madany, M.H. and N.E. West. 1983. Livestock-grazing-fire regime interactions 
within montane forest of Zion National Park, Utah. Ecology 64:661-667.  
 
Mitchell, J.E. and D.R. Freeman. 1993. Wildlife-livestock-fire interactions on the 
North Kaibab: A historical review. USDA Forest Service. Gen. Tech. Report. RM-
222. 12p. 
 
Rummell, R.S. 1951. Some effects of livestock grazing on ponderosa pine forest 
and range in central Washington. Ecology 32(4) 594-607.  
 
Savage, M. and T.W. Swetnam. 1990. Early 19th Century fire decline following 
sheep pasturing in a Navajo ponderosa pine forest. Ecology 712374-2378.  
 
Savage, M. P.M. Brown, and J. Feddema. 1996. The role of climate in a pine 
forest regeneration pulse in the southwestern United States. Ecoscience 3: 310-
318.  
 
Shinneman D. J. and W.L. Baker. 1997. Nonequlibrium dynamics between 
catastrophic disturbances and old-growth forests in ponderosa pine landscapes 
of the Black Hills. Conservation Biology 11(6) 1276-1288.  
 
Wuerthner, G. K. 1989. Yellowstone and the fires of change. Dream Garden 
Press, Utah.  


