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Livestock Grazing 
on Federal Lands in the I I Western States 
COUNCIL FOR AGRICULTURAL SCIENCE AND TECHNOLOGY 
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ics, Department of Economics, Utah State University, 
Logan. 
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Gerald W. Thomas, president, New Mexico Stale University, 
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Summary 

Almost half the land area in the 11 Western States is 
federally owned. Domestic livestock graze on 73% of 
this area. Federal land is estimated to supply 12% of all 
grazing resources in the region and to provide the equiva- 
lent of the feed required yearlong for 1.7 million head of 
cattle and 1.0 million sheep. These grazing lands provide 
energy, water, minerals, recreational opportunities, and 
wildlife in addition to forage for domestic animals. The 
forages, on federal lands represent a renewable natural 
resource and an economical source of feed for produc- 
tion of cattle and sheep. 

Loss of the products of grazing currently derived 
from federal lands would increase the scarcity of feed, 
meat, and wool. The mounting demands for both grain 
crops and meat point to an increase in importance of 
forages on both private and public lands to support the 
beef and sheep industries. 

Elimination of grazing from federal rangelands in the 
11 Western States would require a shift of animals to 
other lands or would result in loss of these animals from 
the productive pool. More animals on non-federal lands 
would require more intensive use of private rangeland; 
acreage increases in pastures, harvested forages, and feed 
grains; more acres in cultivation; and greater dependence 
on feedlo ts for feeding for meat production. Only limited 

acreage is available for development of additional inten- 
sive pastures in the United States. 

The alternatives to less grazing on federal rangelands 
appear to us to be wasteful of natural resources and un- 
economical for the producers dependent on these lands 
unless prices of meat and wool were to be increased 
considerably. 

Small communities and subsistence-type livestock 
operations within large areas of federal grazing land 
would suffer most if grazing on federal lands were 
eliminated. 

The grazing of herbage has been a natural process in 
grasslands, shrublands, and forests for as long as grazing 
animals have existed. The effect of grazing on the range 
environment depends upon the kind of vegetation, the 
intensity of grazing, the kind of animal, and the degree 
of management employed to control the animals. Experi- 
ments and widespread experiences show that moderate 
and planned grazing restores protective vegetational 
cover on deteriorated ranges, thereby reducing accelerated 
erosion and improving animal habitats. Planned grazing 
maintains good and excellent condition ranges. Most 
rangeland is better suited to all types of use today than 
it was before 1950. 

The federal lands of the United States lands of the 48 states is located (Table 1). total livestock population in the region 
constitute a resource of national impor- 
tance. Of the 1.9 billion acres in the 
conterminous 48 states, 407 million 
acres, or 2 l%, are under federal owner- 
ship. We recognize, as do most people, an 
obligation to use and care for these lands 
in a manner that assures their greatest 
contribution to the national welfare in 
perpetuity. Constantly growing demands 
for energy, food, fiber, water, minerals, 
recreational opportunities, and wildlife 
give the federal lands an ever greater 
intrinsic value. Concomitant with the 
demand for products is a growing public 
concern for the preservation of the re- 
sources just mentioned, often resulting in 
conflicts between alternative interests 
(Nielsen and Workman, 197 1; Forest- 
Range Task Force, 1972). 

In particular, our comments are appli- 
cable to the 87% of all federal lands in 
those 11 states that are administered bv 
the Forest Service or the Bureau of Land 
Management. 

As historical background ., we note that 
livestock production played an important 
role in the settlement of the I 1 Western 
states and was a significant factor in the 

included 14.6 million head of cattle and 
8.4 million head of sheep and lambs 
(Table 2). Approximately 12% of the 
necessary forage in terms of animal-unit- 
months (AUM’s) was supplied by grazing 
on 73% of the federal lands in those 
states. An AUM is the forage required to 
keep a mature cow or its equivalent for a 
month. 

One of the uses of federal land, live- 
stock grazing, has generated much histori- 
cal and current controversy. The purpose 
of this report is to present a brief analysis 
of (1) the economic effects of prohibiting 
livestock grazing on federal lands, and (2) 
the impacts of livestock grazing on envi- 
ronmental quality. In considering these 
effects, we focus attention on the federal 
lands in the contiguous 11 Western States, 
where the nation owns 48% of the total 
land area and where 88% of all federal 

economic and cultural development of 
the nation as a whole. Prior to 1900. the 
major uses of the vast expanses of unap- 
propriated lands in the West were mining, 
homesteading, and unregulated livestock 
grazing. Numbers of domestic animals 
increased markedly after the Civil War 
and reached a high point in the early part 
of the present century. The withdrawal of 
substantial portions of the public domain 
for national parks and forests before 
1920 initiated the regulation and manage- 
ment of livestock grazing on federal 
lands. For a variety of complex reasons, 
the use of these lands by livestock - 
particularly by sheep - has gradually 
declined from World War I to the present. 

Livestock numbers in the 11 Western 
States are still large. Utilization of feder- 
ally owned rangeland to produce meat 
and wool contributes a significant propor- 
tion of the area’s economy. In 1970, the 

We note also that, because of policies 
regarding disposal of public land, the 
western federal lands are extensively 
interspersed with private and state-owned 
lands. As a result, the use and manage- 
ment of land under one ownership has a 
strong influence on the use and manage- 
ment of adjacent land owned by others. 

Economic Considerations 

The subject to be considered in this 
section is the economic effect - nation- 
ally, regionally, and locally - that would 
be expected if livestock grazing were 
eliminated from federal lands. 

Production of beef and lamb in the 
United States involves rearing the young 
animals in breeding herds and flocks, 
followed by heavy feeding until the de- 
sired market weight and degree of fatten- 
ing are obtained. The breeding animals 
subsist almost wholly on forages, includ- 
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ing range and pasture vegetation, har- 
vested forages, and crop residues, whereas 
feed grains and concentrates are used in 
addition for the finishing of animals for 
the market. Forages now supply 75% of 
the feed units consumed by beef cattle 
and 90% of the feed units consumed by 
sheep in the U. S. (A feed unit is the 
nutritional equivalent of 1 pound of 
corn.) The difference in feeding practices 
between breeding herds and finishing 
operations is a consequence of a combina- 
tion of factors, including the availability 
of both forages and feed grains, the 
essentiality of grain feeding to produce 
the quality of beef demanded by the 
market, and the high cost of grain relative 
to forages (Hodgson, 1968, 1974). 

Table 1. Area and ownership of land in the United States and proportion of federal land ad- 
ministered by the United States Forest Service and the Bureau of Land Management.a 

State 
Total land area 
(1000’s acres) 

Federal 
ownership (%) 

Federal land 
administered 

by USFS and BLM (%) 

Arizona 
California 
Colorado 
Idaho 
Montana 
Nevada 
New Mexico 
Oregon 
Utah 
Washington 
Wyoming 
11 Western states 
6 Plains states 
Other states 
United States 1 

(Ex. Alaska & Hawaii) 

72,688 44.9 75.1 
100,207 44.8 79.3 

66,486 36.4 94.1 
52,933 63.9 95.7 
93,271 29.6 90.1 
70,264 86.6 80.5 
77,766 33.9 85.0 
61,599 52.2 96.7 
52,697 66.1 87.9 
42,694 29.4 79.4 
62,343 48.4 88.6 

75 2,948 47.8 87.1 
407,182 2.8 44.5 
741,626 4.8 62.0 

,901,756 21.4 83.8 

An increase in demand for U. S. grains 
has resulted recently from a complex set 
of factors including droughts, crop fail- 
ures, increased affluence in many coun- 
tries, dollar devaluation, and expanding 
populations. We believe this trend will 
continue and that grains will become 
increasingly limited and higher priced. 
The result will be an increased reliance on 
forages from range, pasture, and har- 
vested supplies for meat and wool pro- 
duction. 

aDerived from: 
U.S. Dep. of the Interior, Bureau of Land Management. Public Land Statistics, 1972. U.S. 
Government Printing Office, Washington, D.C. p. 10. 
U.S. Dep. of the Interior, Bureau of Land Management, 1967. Public Land Statistics. U.S. 
Government Printing Office, Washington, D.C., Table 9. 

Table 2. Area used for grazing by domestic livestock, proportion of land area grazed, and 
numbers of nondairy cattle and sheep plus lambs in 11 Western States. 

State 

Range and Federal land 
pasture in allocated for 

grazingb 
Proportion Nondairy Stock sheep 

farmsa of land area cattle 1 970c and lambs 
(1000’s acres) (1000’s acres) grazed (%) (1000’s) 1970c (1000’S) 

The prices of meat and wool, like 
those of other commodities, are largely 
determined by the relation of supply and 
demand. The principal determinant of 
supply is the number of breeding animals. 
The demand for wool may be expected to 
increase as shortages of fossil fuels reduce 
the availability of synthetic fibers. Manu- 
facturers of synthetic fibers are now 
reducing deliveries to customers on 
account of the shortage of petroleum. 
Based on current trends, estimated in- 
creases in U. S. consumer demand for 
beef will require an additional 13 to 14 
million beef cows by 1985 - an increase 
of about 30% over current numbers. 
These additional cows and their calves 
will need the equivalent of about 70 
million acres of forage-producing land, 
assuming the national average of 5 acres 
for a cow and calf. However, only limited 
unused acreages of forage-producing land 
are available in the U. S. In fact, forage- 
producing areas will likely diminish as the 
better lands are converted to grain and 
soybean production and as nonagri- 
cultural uses, such as houses, roads, and 
industry, encroach on productive land. In 
the 11 Western States, for example, the 
area of rangeland available for grazing is 
decreasing at the rate of 1.4 million acres 
per year. Thus, we see pressures for 

Arizona 35,398 25,441 83.7 812 424 
California 20,95 7 21,169 42.0 2,5 76 1,185 
Colorado 27,159 20,492 71.7 2,374 823 
Idaho 8,952 23,934 62.1 1,080 632 
Montana 49,057 16,546 70.3 2,474 1,051 
Nevada 6,937 48,712 79.2 512 213 
New Mexico 44,486 22,326 85.9 1,073 791 
Oregon 14,410 24,111 62.5 1,155 449 
Utah 10,865 29,600 76.8 576 939 
Washington 10,369 5,110 36.3 764 125 
Wyoming 30,814 25,011 89.5 1 ,182 1,784 
11 Western States 259,403 262,452 69.3 14,578 8,416 

aDerived from: 
U.S. Dep. Agr., Economic Research Service. 1968. Major uses of land and water in the United 
States with special reference to agriculture, summary for 1964. Economic Report No. 149. U.S. 
Government Printing Office, Washington, D.C. p. 61-62. 

bDerived from: 
Data for 1966 supplied to the University of Idaho by the Public Land Law Review Commission. 

‘Derived from: 
U.S. Dep. Agr., 197 1. Agricultural Statistics, 197 1. U.S. Government Printing Office, Washing- 
ton, D.C. p. 308. 

greater production on less land area to 
meet consumer demands for meat and 
wool. Elimination of livestock grazing 
from federal lands would intensify these 
pressures. 

Three factors limit the accuracy of 
information available on livestock pro- 
duced on federal rangelands independ- 
ently of total livestock production: (1) 
The yearly feeding cycle includes joint 
use of federal and private rangelands and 
cropland feeds. (2) Published statistics on 
meat production usually combine beef 

and dairy cattle and do not distinguish 
between grazing and feedlot operations. 
(3) Values for specific products, such as 
feeder calves and yearlings or sheep and 
lambs, are not separated. In this report 
we use statistics from Nevada, Oregon, 
Utah, and Wyoming to estimate produc- 
tion and value per AUM for range-cattle 
operations (Tables 3, 7, and 8) because 
these states have few feedlots and the 
lowest contribution to beef production 
from dairying. These four states plus 
Montana and Washington (Tables 4, 5,7, 
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and 8) provide our estimates of produc- 
tion and value of sheep, lambs, and wool. 
Most meat and wool production in the six 
states comes directly from rangelands and 
other forages (Kearl, 1964; Gray and 
Goodsell, 1961; Gray, 1968). 

Cattle produce an average of 28.6 
pounds of meat (Table 3) and sheep 
produce an average of 23.3 pounds (Table 
5) per AUM in the states mentioned in 
the preceding paragraph. Wool produc- 
tion is 4.3 pounds per AUM. The number 
of AUM’s grazed on federal land in the 11 
Western States in 1972 and the estimated 
amounts of meat and wool produced by 
the forage consumed during such grazing 
may be summarized as follows from 
Table 6: 

AUM’s Production 
(Millions) (Million lb) 

Cattle and 
calves 15.0 429.2 

Sheep and 
lambs 3.3 76.9 

Wool 14.2 

Gross receipts from the sale of live- 
stock represent new money brought into 
the local economy. This money is respent 
several times within the community, 
which expands economic values far be- 
yond the original amount. The multiplier 
effect of new money at the local level has 
been estimated conservatively at 2.25. If 
one uses a gross production value of 
$10.00 per AUM for cattle (the range is 
from $9.70 to $11.23 in the four states 
mentioned previously - Table 3) and 
$7.00 for sheep (the range is from $5.92 
to $9.26 in the six states mentioned 
previously - Table 5), the contribution 
to the local economy per AUM grazed on 
Federal rangelands would be $22.50 for 
cattle and $15.75 for sheep. The annual 
values of livestock production derived 
from grazing on federal rangelands in the 
11 Western States may thus be estimated 
as follows: 

Value Contri- 
of Pro- bution to 
duction economy 

(Millions) (Millions) 

Cattle and 
calves $150 $338 

Sheep, lambs, 
and wool 23 52 

Total 173 390 

As may be inferred from the magni- 
tude of the figures, the withdrawal of 
federal lands from livestock grazing 
would hamper state and local economies. 
The effects would vary widely among the 
11 Western States. In the mid 1960’s, the 

Table 3. Value contributions to the economy from cattle and calves on federal lands in Western 
States, 1972? 

Stateb 

Production per AUM Contribu_ Animal-unit- 
Pr oduc- Value tion to months on 
tion (lb) ($) economy ($) federal lands 

Total contri- 
Total produc- bution to 
tion values ($) economy ($) 

Nevada 27.5 9.81 22.07 1,985,146 19,474,282 43,812,172 
Oregon 29.3 9.70 21.82 1,377,400 13,360,780 30,054,868 
Utah 28.5 9.89 22.25 860,565 8,510,987 19,147,571 
Wyoming 29.3 11.23 25.27 1,792,157 20,125,923 45,287,807 
11 Western States - 1 o.ooc 22.50c 15.008.143 150.081.430 337.683.218 

aDerived from: 
W. Gordon Kearl, Economic Comparisons of the Cow-Calf and Cow-Yearling System for 
Northern Plains Cattle Ranching, Wyo. Agr. Exp. Sta., RJ 67, Dec.. 1972. 
W. Gordon Kearl, Unpublished hata for stocker-systems during 19;l and 1972. 
Wiley D. Goodsell and M. J. Belfield, Costs and Returns-Northwest Cattle Ranches, 1972, ERS- 
525, U.S. Dep. Agr., July, 1973. 
Livestock & Meat Statistics. Statistical Bull. 522, ERS/SRS and AMS, U.S. Dep. Agr. p. 9, 19, 
32. 1973. 

bStates not normally fattening large numbers of cattle in feedlots and low contributors to beef 
production from dairy animals. 

‘Values set to represent reasonable approximations for 11 Western States. 

Table 4. Production of sheep, lambs, and wool per animal-unit-month in 11 Western States, 1972.a 

State 

Stock Animal-unit- 
sheep months re- 

(1000’s) quired (100’s) 

Production (1000’s lb) 

Sheep & Shorn 
lambs wool 

Production per animal- 
unit-month (lb) 

Sheep & Shorn 
lambs wool 

Arizona 412 989 
California 1,011 2,426 
Colorado 720 1,728 
Idaho 678 
Montanab 

1,627 
900 

Nevadab 
2,160 

176 422 
New Mexico 682 
Oregonb 

1,637 
426 

Utahb 
1,022 

891 
Washingtonb 

2,138 
112 269 

Wyomingb 1,561 3,746 

1 l-state total 7,569 18,164 

19,836 3,692 20.1 3.7 
68,362 11,655 28.2 4.8 
82,959 11,473 48.0 6.6 
5 8,242 6,949 35.8 4.3 
43,023 8,501 19.9 3.9 
10,702 1,627 25.4 3.9 
25,106 6,134 15.3 3.7 
27,039 4,823 26.5 4.7 
52,916 9,218 24.8 4.3 

6,753 1,240 25.1 4.6 
67,362 16,062 18.0 4.3 

399,880 81,374 22.0 4.5 

:Derived from: Livestock and Meat Statistical Bull. 522. ERS/SRS and AMS. U.S. Dep. Agr. 
States not normally fattening large numbers of lambs in feedlots. 

Table 5. Value and contribution to the economy from sheep, lambs, and woola on federal lands in 
Western States, 1972.b 

Value of 
sheep, Production (lb/AUM) lambs c~~~~ou- 

Animal-unit Total pro- Total contri- 
Sheep & & wooi economy months on duction bution to 

State or areaC lambs Wool ($/AUM) ($/AUM) federal lands values ($) economy ($) 

Montana 19.9 3.9 6.21 13.97 174,904 1,086,153 2,443,409 
Nevada 25.4 3.9 7.93 17.84 333,424 2,644,052 5,948,284 
Oregon 26.5 4.7 8.58 19.30 62,907 539,742 1,214,105 
Utah 24.8 4.3 7.73 17.39 589,197 4,554,492 10,246,136 
Washington 25.1 4.6 9.26 20.84 5,034 46,614 104,909 
Wyoming 18.0 4.3 
6-state totald 

5.92 13.32 848,932 5,025,677 11,307,774 
23.3 4.3 7.61 17.11 2,014,398 15,329,567 34,466,350 

11 Western 
States - - 7.00e 15.75e 3,301,013 23,107,091 51,990,955 

aDoes not include values of government payments under the wool program. 
bDerived from: 

Delwin M. Stevens, An Economic Analysis of Wyoming Sheep Industry (1960, 1964, 1968). 
Wyo. Agr. Exp. Sta. Bull. 546. June, 1971. 
Livestock & Meat Statistics, Statistical Bull. 522, ERS/SRS and AMS, U.S. Dep. Agr. p. 11, 20, 
26, 42. 1973. 

‘States not normally fattening large number of sheep in feedlots. 
dSimple totals and averages. 
eValues set to represent reasonable approximations from 11 Western States. 
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proportion of the total forage supply (in 
terms of AUM’s) derived from federal 
land was only about 2% in Washington 
but was 49% in Nevada. Dependence of 
individual ranches and counties on federal 
land in western rangeland areas often 
exceeds even the high level of Nevada. If 
livestock grazing on federal lands were 
discontinued, ranches with small grazing 
permits would, of course, be relatively 
unaffected, but the large numbers that 
are highly dependent on such permits 
would be affected severely. 

The interdependency, within a given 
range livestock enterprise, of federal, pri- 
vate, and other lands must also be viewed 
from the standpoint of yearlong forage 
supplies. The private land holdings of 
many ranch units cannot supply the 
necessary forage for all seasons of the 
year. They must combine grazing on 
federal land with forage produced on 
private and other land to obtain a year- 
long supply of feed. Many such opera- 
tions would not survive a complete with- 
drawal of federal grazing privileges. On 
the 21% of all Forest Service and BLM 
grazing lands where yearlong livestock use 
is practiced, herd reduction to compen- 
sate for decreased federal grazing would 
reduce operations in about the same 

As may be inferred from the magnitude of the figures, the with- 
drawal of federal lands from livestock grazing would hamper state 
and local economies. 

proportion as the decrease in federal 
AUM’s. In other areas, the loss of forage 
for summer grazing would cause imbal- 
ances in the yearlong feed supply and 
greater ultimate reduction in over-all 
ranch grazing capacity than just the loss 
of summer feed (Univ. of Idaho, 1970). 

Adjustments ranchers could make to 
compensate for reduced grazing on fed- 
eral land include reduction of herd num. 
bets, purchase of more feed, improve- 
ment of private rangelands to increase 
forage productivity, and conversion of 
cropland to irrigated pasture or hayland 
These alternatives to grazing on federal 
lands would provide a lower economic 
return to the ranchers unless meat and 
wool prices were to increase greatly. A 
reduction in herd numbers would de- 
crease total production. Purchased feed is 
expensive. Private rangelands, like most 
rangelands, have limited physical capabil- 
ities for increased forage production. 

They can not support cultivated crops. 
Elimination of grazing from federal 

lands would have an adverse effect on 
minority groups in northern New Mexico, 
where an average of 57 of the 215 
animal-unit-months of grazing per ranch 
would be lost by 990 subsistence-type 
livestock operations. Based on 1972 live- 
stock sales of $1,565 per family, income 
would decline by at least $317’ or 20% 
(Gray, 1973). Similar situations exist in 
other portions of the Four-Corners states 
and in scattered locations throughout the 
West. 

The energy required from fossil fuels 
and electricity to produce beef cattle and 
sheep is less on the range than anywhere 
else. Cattle ranchers in the Southwest 
used approximately 4 gallons of gasoline 
and 62 kilowatt hours of electricity to 
produce 100 pounds of beef on the hoof 
in 1972. If range cattle production were 
shifted from grazing to feeding with a 



ration of 20 pounds of alfalfa hay per 
day, fossil fuel requirements would 
double, and requirements of electrical 
energy would increase about 50%. In 
1969, livestock ranches in the U. S. 
spent 2.8 cents for fossil fuels per dollar 
of product sold. If harvested feed grains 
were substituted for grazing on federal 
lands, they would cost more than twice as 
much in fossil fuels (Table 9). 

Fertilizer usage in range livestock oper- 
ations is small, but some fertilizer is 
applied to cropland for production of 
homegrown hays and grains. If additional 
harvested forages and grains were to 
replace forage grazed from federal 
lands, more fertilizer would be needed to 
increase yields per acre. As explained in 
another current report by the Council for 
Agricultural Science and Technology, 
there is a scarcity of fertilizer worldwide, 
and this is partly a consequence of the 
scarcity of energy required in its manu- 
facture. Large quantities of natural gas 
are used to supply the hydrogen that is 
reacted with nitrogen to form ammonia, 
the basic nitrogenous fertilizer material. 
A shift of livestock production from 
rangeland to cropland would aggravate 
the situation by substituting a type of 
agriculture relatively expensive in fertil- 
izers and in fossil-fuel energy for one 
relatively economical of both. 

In rangeland agriculture, animal wastes 
are widely dispersed and are readily as- 
similated by the ecosystem. Substitution 
of confined feeding for extensive grazing, 
however, would concentrate the wastes in 
small areas, where disposal without pollu- 
tion would present an economic problem. 
The wastes are of such low value for 
purposes of soil improvement that the 
expenditures necessary to spread them 
over a large area of cropland cannot be 
economically justified. 

Environmental Effects 
Grazing influences the environment on 

federal lands. The purpose of this section 
is to consider in a broad context the 
nature of the grazing influences and their 
significance. 

Eating of plant materials by animals is 
a natural process in terrestrial and aquatic 
systems. Thus, with the coming of Euro- 
pean man to the West, the introduction 
of domestic livestock did not constitute an 
entirely new component in the environ- 
ment (Larson, 1940). More realistically, 
the domestic livestock replaced, or were 
added to, the wild animals that were 
already there. Rangeland vegetation, espe- 
cially grassland and shrubland, in the 
Western states evolved to withstand graz- 

Table 6. Production of cattle, sheep plus lambs, and wool on federal grazing lands in 11 Western 
States, 1972.a 

Cattle Sheep 

Animal-unit- Total pro- Animal-unit- Total production 
months on duction at months on Sheep & lambs Wool at 

State federal lands 28.6 lb/AUM federal lands at 23.3 lb/AUM 4.3 lb/AUM 

Arizona 1,898,676 54,302,OOO 34,757 810,000 149,455 
California 601,398 17,200,OOO 122,397 2,85 2,000 
Colorado 1 ,170,474 

526,307 
33,476,OOO 359,688 8,381,OOO 1,546,658 

Idaho 1,419,611 40,601,OOO 467,220 10,886,000 2,009,046 
Montana 1,760,800 50,359,ooo 174,904 4,075,ooo 752,087 
Nevada 1,985,146 56,775,OOO 333,424 7,769,OOO 
New Mexico 2,062,235 

1,433,723 
58,980,OOO 302,562 7,050,000 

Oregon 1,377,400 
1,301,017 

39,394,ooo 62,907 1,466,OOO 270,500 
Utah 860,565 24,6 12,000 589,197 13,728,OOO 
Washington 79,681 

2,533,547 
2,279,ooo 5,034 117,000 

Wyoming 1,792,157 
21,646 

5 1,256,OOO 848,933 19,780,OOO 3,65@,412 

Total 15,008,143 429,233,ooo 3,301 ,013 76,914,OOO 14,194,356 

aDerived from: 
Livestock and Meat Statistics, Statistical Bulletin 522, ERS/SRS and AMS, U.S. Dep. Agr., 
p. 9, 32,45. 1973. 
U.S. Dep. of the Interior, Bureau of Land Management. Public Land Statistics, 1972. U.S. 
Government Printing Office, Washington, D.C. 

Table 7. Annual grazing statistics for land administered by the United States Forest Service in 11 
Western States, 1972.a 

Cattle & Sheep & Cattle & Sheep & 
horses goats Total horses goats Total 

State (number) (number) (number) (AUM) (AUM) (AUM) 

Arizona 141,307 37,011 178,318 1,226,057 143,193 1,254,695 
California 110,729 75,666 186,395 339,877 210,478 381,972 
Colorado 196,088 322,846 518,934 688,848 737,250 836,298 
Idaho 129,916 380,012 509,928 449,117 1,000,368 649,190 
Montana 136,590 70,649 207,239 474,032 140,832 502,198 
Nevada 56,508 87,060 143,568 222,002 281,566 278,314 
New Mexico 100,467 37,673 138,140 736,644 163,356 769,314 
Oregon 114,533 61,332 175,865 352,953 205,477 394,048 
Utah 110,894 322,203 433,097 340,036 883,168 5 16,669 
Washington 51,219 9,311 60,530 79,681 25,168 84,714 
Wyoming 151,798 283,734 435,532 503,103 697,349 642,572 

11 Western States 1,300,046 1,687,497 2,987,543 5,412,OOO 4,485,OOO 6,309,584 

aDerived from: 
U.S. Dep. of the Interior, Bureau of Land Management. Public Land Statistics, 1972. U.S. 
Government Printing Office, Washington, D.C. 

Table 8. Annual grazing statistics for lands (district and leased) administered by the Bureau of 
Land Management in 11 Western States, 1 972.a 

Cattle & Sheep & Cattle & Sheep & 
horses goats Total horses goat@ Total 

State (number) (number) (number) (AUM) (AUM) (AUM) 

Arizona 92,602 14,345 106,947 672,619 6,118 678,737 
California 108,716 254,859 363,575 261,521 80,301 341,822 
Colorado 335,510 692,782 1,028,292 48 1,626 212,238 693,864 
Idaho 366,746 674,278 1,04 1,024 970,494 267,146 1,237,640 
Montana 630,370 362,310 992,680 1,286,768 146,738 1,433,506 
Nevada 353,237 318,316 671,553 1,763,144 277,111 2,040,255 
New Mexico 230,737 220,200 450,937 1,325,591 269,891 1,595,482 
Oregon/Washington 272,008 61,755 333,763 1,024,447 21,812 1,046,259 
Utah 126,303 602,900 729,203 520,529 412,563 933,092 
Wyoming 776,518 1,874,593 2,651,111 1,289,054 709,463 1,998,5 17 

11 Western States 3,292,747 5,076,338 8,369,085 9,595,793 2,403,381 11,999,174 

aDerived from: 
U.S. Dep. of the Interior, Bureau of Land Management. Public Land Statistics, 1972. U.S. 
Government Printing Office. Washington, D.C. Tables 60 and 64. 

bAssumed same length of grazing season for sheep and cattle. 
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ing to a moderate degree, Without graz- 
ing, different vegetational characteristics 
develop. The range forage that livestock 
utilize is a renewable natural resource 
because the forage regrows each year and 
always has. 

Mistakes in grazing practices have oc- 
curred. The most significant of these in 
the U. S. was the exploitative grazing 
practiced between 1865 and the 1930’s. 
The effects were nearly catastrophic. Nev- 
ertheless, they were not the result of 
grazing ranges that had never been grazed 
before. Rather, they resulted from several 
decades of grazing the Western ranges 
with too many animals for too long and 
often at the wrong season each year. Most 
range livestock operators at that time 
were unaware of the limits of grazing 
pressure that the vegetation and soil 
could tolerate. 

Scientific management of rangeland 
began at the turn of the century, but the 
accumulation of knowledge and its appli- 
cation advanced slowly. The management 
aim was to adjust the number, kind, and 
location of livestock and the timing of 
the grazing in such a way as to restore 
and maintain the natural resources. Range 
managers and livestock operators found 
that controlling grazing improved both 
range condition and livestock production. 
Development of this new concept marked 
the end of the exploitative period of 
grazing and the beginning of managed 
grazing on the Western ranges. 

Following World War II, scientific 
grazing management was undertaken 
within the limits of available funding and 
manpower on much of the federal grazing 
land. The change from a laissez-faire 
rangelands attitude to one of planned 
grazing management improved vegeta- 
tional and soil conditions. Intensification 
of grazing management paralleled the 
development of increasing emphasis on 
other land uses, including the preserva- 
tion of natural systems. 

Rangeland is often incorrectly thought 
of as a homogenous kind of land. In 
actuality it consists of widely diverse soil 
and vegetational types, ranging from 
deserts to high mountain meadows. Pro- 
ductivity and vulnerability to misuse vary 
accordingly. Practical experience has 
shown that livestock grazing must be 
adjusted to meet the ecological require- 
ments for maintenance and improvement 
of each dissimilar type. When that is 
accomplished, each site supports vegeta- 
tive cover in accordance with its produc- 
tion capabilities. 

The environmental effects of grazing 
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depend upon the kind of range, the 
intensity of grazing, and the kind of 
management employed to control live- 
stock on the range. We have examined the 
results of long-term grazing studies 
throughout the Western states. They 
show that unregulated heavy grazing re- 
sults in loss of desirable forage plants, 
increased runoff and erosion, and other 
indications of range deterioration. Moder- 
ate and light grazing result in fairly stable 
or improving range conditions. Planned 
seasonal grazing and controlled animal 
distribution foster rapid vegetational 
growth. Most grazing experiments have 
shown that ranges may be improved more 
rapidly under proper grazing management 
than with no grazing at all. Knowledge of 
forage preferences by livestock and of the 

Rangeland is often incor- 
rectly thought of as a homoge- 
nous kind of land. In actuality 
it consists of widely diverse 
soil and vegetational types, 
ranging from deserts to high 
mountain meadows. Produc- 
tivity and vulnerability to mis- 
use vary accordingly. . . . 

physiology of plants is employed to plan 
grazing treatments that will selectively fa- 
vor some plants over others. The desired 
changes, however, are achieved only when 
grazing is carefully regulated to preserve 
properly functioning biological systems. 
Overuse of grazing lands without manage- 
ment tips the balance toward site deterio- 
ration, loss of valuable soil and water re- 
sources, and impairment of environmental 
quality. 

Based upon widespread experience, we 
find that livestock grazing is being 
managed and integrated with other uses 
of federal lands. The extent of enhance- 
ment of other resources with grazing or 
lack of grazing varies with the kind of 
range, the grazing objectives, and the skill 
of the manager. Desert vegetation re- 
sponds slowly, but vegetation in moist 
and humid areas changes rapidly. After 
giving due weight to these natural land- 
scape differences, we find no evidence to 
indicate that well-managed grazing of 
domestic livestock is incompatible with a 
high quality environment. There is ample 
evidence that managed grazing by live- 
stock enhances certain uses and that poor 
management detracts from them. Proper- 
ly managed grazing is a reasonable and 
beneficial use of the range. 

Big-game numbers on federal lands 
have increased during recent years, and 
wildlife production is an increasingly 
important use of rangelands (Clawson, 
1967; Trippensee, 1948). Game habitat 
can be destroyed by poor grazing manage- 
ment that permits overuse by either 
wildlife or livestock. Conversely, game 
habitat improves through management 
which maintains the type of vegetation 
preferred by wildlife (Smith and Doell, 
1968; Jensen and Smith, 1972). For 
example, cattle grazing has been used to 
reduce the amount of grass and permit 
increased production of browse species 
for big game. Moderate use of browse 
species by cattle tends to keep forage 
within reach of wildlife. In all grazing 
systems, withholding areas from grazing 
or adjusting the time of grazing provides 
vegetative cover required by game birds 
for breeding and nesting sites. 

Modification of vegetation by grazing 
management can create contrasts in land- 
scape color and pattern that convey a 
different aesthetic impression than uni- 
form vegetation. Although many specu- 
late on the impact of grazing animals on 
recreational and aesthetic values, no firm 
evidence was found for a general state- 
ment that aesthetic values gain or lose 
when grazing is removed. We believe that 
severely overgrazed ranges and areas of 
animal concentration, such as bed- 
grounds, detract from an outdoor experi- 
ence for most people (Cook et al., 1968). 
On the other hand, the livestock industry 
is central to the image and traditions of 
the American West, and a well-managed 
range with its cattle herd, roundup, or 
sheep camp presents positive recreational 
values. At least two studies have shown 
that cattle and sheep on the landscape are 
aesthetically pleasing to tourists who 
come to view the West and its present-day 
activities. In the end, the extent to which 
aesthetics would be affected by discontin- 
uation of grazing would depend on the 
value system of the individual concerned. 

Ungrazed ranges are subject to loss 
when wildfires occur. Tall stands of 
mature, ungrazed grasses create extreme 
fire hazards because fire spreads more 
rapidly in dry grass than in any other 
natural vegetation. Ungrazed areas around 
campgrounds, homesites, and timber- 
stands are especially flammable. Reduced 
grazing, especially in grasslands, often 
requires construction of additional or 
larger fire-control lines with disturbed soil 
conditions and increased investment in 
fire-fighting equipment. 

During the period from 1865 to 1930, 



Table 9. Expenditures for purchases of fossil fuels and 
sold by type of farms in the United States, 1969.a 

agricultural chemicals of product 

Gasoline and Sprays, dusts, 
other fuel and fumigants Fertilizers 

Type of farm (cents) (cents) (cents) 

All farms 3.95 1.76 4.73 
Cash grain 6.86 3.01 9.05 
Tobacco 7.20 1.78 8.38 
Cotton 8.42 9.27 8.98 
Other field crops 4.17 4.11 9.83 
Vegetable 2.89 4.87 7.55 
Fruit and nut 2.91 6.19 5.20 
Pouliry 1.52 .19 .56 
Dairy 3.38 .64 3.48 

Livestock other than dairy & poultry 3.21 .84 3.54 
Livestock ranches 2.81 .30 1.42 
General 5.90 3.24 8.22 
Miscellaneous 3.55 .88 1.76 

aDerived from : 
Social and Economic Statistics 
ture,” Type of Farm, Chapter 8, 

Administration, Bureau of Census. “1969 Census of Agricul- 
Volume 11, U.S. Dep. of Commerce, p. 36-37, 42-45, 48-49, 

June, 1973. 

overgrazing of Western ranges resulted in 
excessive overland water flow, erosion, 
nutrient loss from watersheds, flooding, 
sedimentation, and fouling of water sup- 
plies. Range watershed management has 
brought comparative stability to these 
areas, largely through restoration of vege- 
tational and litter cover. Exceptions 
occur on watersheds with unstable soils 
and steep topography. Well-planned graz- 
ing management, often in combination 
with brush control, seeding, and other 
soil-protecting practices, achieves soil- 
and water-conservation objectives (Bran- 
son et al., 1972). 

Ranges properly grazed by hoofed 
animals produce safe water. Counts of 
fecal coliform organisms, as indicators of 
water pollution by warm-blooded ani- 
mals, relate more closely to quantity of 
fecal material than to kind of animal. 
Investigations in mountainous regions of 
Colorado and Montana showed that the 
counts of harmful bacteria in the streams 
were no greater in areas grazed by live- 
stock than in areas grazed by native 
animals alone. Moreover, moderate live- 
stock grazing had little effect upon thhe 
chemical and physical quality of the 
water (Kunkle and Meiman, 1967, 1968; 
Stuart et al., 1971; Darling and Coltharp, 
1972). 

Animals compact soils by overgrazing 
and by reducing organic matter returned 
to the soil, but proper vegetational and 
litter management, activities of soil 
organisms, and climatic phenomena cor- 
rect the problem on an annual basis. The 
trampling of standing dead material by 
livestock places it in contact with the soil, 
where decomposition proceeds. Several 
studies have shown that litter accumu- 

lates without grazing, eventually smother- 
ing new plant growth. Broadleaved, 
flowering, herbaceous plants suffer more 
than others, and seedlings of browse 
plants fail to become established under 
too much standing dead material. 

Few western ranges are ever in a stable 
natural condition, whether or not they 
are grazed by domestic animals. Most are 
in a stage of vegetational and soil develop- 
ment following disturbance by such phe- 
nomena as drought, flood, avalanche, 
freezing, or fire. Cyclic phenomena such 
as large numbers of deer, rodent epi- 
demics, or insect plagues, temporarily 
change the natural ecosystems. An abso- 
lutely stable rangeland is seldom attained 
or maintained. 

Significantly, the greatest diversity of 
animal and plant species and the highest 
rates of reproduction occur when the 
landscape supports many stages of ecosys- 
tem development. Fire, grazing, and 
drought stimulate plants and animals to 
new growth. Each stage of vegetational 
development is more productive of cer- 
tain animal species than of others. Graz- 
ing on federal rangelands in the 11 
Western States helps to keep the natural 
environmental systems active and produc- 
tive. However, grazing must be scientifi- 
cally controlled and responsive to the 
needs of all users. We cannot allow 
overgrazing by livestock, by bison in their 
reserves, by deer on their winter ranges, 
or by wild horses in their preserves. We 
manage domestic animals, but rarely 
game, to maintain ecosystems compatible 
with all of man’s uses. 
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