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ARIZONA RANGE RESOURCES AND THEIR
UTILIZATION: I. COCHISE COUNTY
BY ROBERT A. DARROW

INTRODUCTION
Range forage production is the principal determining factor in
range livestock production. Food requirements for growth and
maintenance of range livestock must be met either by forage
supplied on natural range areas or by pasturage and cultivated
forage crops. Throughout the western range area livestock production is based largely upon the use of natural range forage as
the principal source of feed for growth and maintenance. Sustained maximum production of range forage is thus the keynote of
a stable livestock industry.
Range lands vary widely in productivity of forage and consequently of range livestock. The diversity of climatic conditions
associated with the wide altitudinal range in Arizona find expression in the development of a multitude of vegetational types
from extreme desert to high-mountain conifer forest. Forage
production varies markedly between these vegetational types,
but the general similarity of growth conditions and forage plant
composition within individual range types offers a general basis
for evaluation of the range types in terms of livestock production
capacity.
The purpose of this bulletin is to present an appraisal of the
forage productivity of Cochise County, Arizona, based upon range
vegetational types. The basic information of this appraisal is
presented in the form of a detailed vegetational-type map and in
correlated tabular data on grazing capacity. These data on livestock grazing capacity have been compiled from all available
range surveys made in Cochise County and are presented as a
general guide to the degree of stocking which will maintain
maximum forage and livestock production. To aid in the recognition of proper stocking, indicators of satisfactory and unsatisfactory range condition are outlined for each vegetational type.
Management practices and improvement measures are suggested
for the maintenance and improvement of forage production.
ACKNOWLEDGMENTS
Range survey maps and data incorporated in this report were
supplied through the co-operation of the U.S. Forest Service, Soil
311

312

TECHNICAL BULLETIN NO. 103

Conservation Service, Agricultural Adjustment Administration,
Grazing Service, and the Arizona State Land Classification Board.
Kenneth W. Parker and Clark W. Martin, of the Southwestern
Forest and Range Experiment Station, offered constructive suggestions in the preparation of the manuscript. All maps were
prepared by Walter G. Beck.
GENERAL DESCRIPTION OF THE AREA
GEOGRAPHY

Cochise County, with an area of 4,003,840 acres, is located in the
southeastern corner of Arizona and is bounded by New Mexico
on the east and the Republic of Mexico on the south.
The area is characterized by basin-and-range topography.
Nearly parallel mountain ranges and range complexes of 6,000 to
9,000 feet altitude separate alluvial-filled basins which average
4,000 to 5,000 feet in elevation. These broad intermountain
basins may be grouped into three principal drainages: San Pedro
Valley, Sulphur Springs Valley, and San Simon Valley. The San
Pedro and San Simon valleys drain northward into the Gila
River. Sulphur Springs Valley, which comprises the largest and
central portion of the county, is partly drained by Whitewater
Draw into the Rio Yaqui of Mexico and subsequently into the
Gulf of California. A large portion of the Sulphur Springs Valley
has no outlet and its drainage waters find their way to the barren
alkaline flats of the Willcox Playa, the largest undrained basin in
Arizona. Except for a portion of the San Pedro River, the principal drainages of these basins are intermittent or ephemeral. A
few of the larger tributary streams in the higher mountains may
exhibit nearly continuous flow under favorable climatic
conditions.
The physical character of the landscape has largely influenced
settlement and land utilization. Livestock ranching and mining
are the principal sources of income in the county. The intermountain basins or valleys support vegetation of grassland and
desert shrub admirably suited for range cattle production. The
higher mountain ranges are dominated by forest and woodland
cover, which furnishes excellent grazing in accessible areas.
Rugged topography renders some 92,000 acres of this mountainous
area totally inaccessible to livestock grazing. Mining developments have taken place along the bases of some of the larger
mountain ranges, and several of the larger communities, such as
Bisbee and Tombstone, have developed as mining camps. Other
population centers are restricted to the valley bottoms where
adequate water facilities were best developed and crop agriculture could be established. In 1940 (18) only 10,427 acres, or 0.26
per cent of the total land surface of the county, was under culti-
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vation. Limited artesian water and pump irrigation facilities have
largely restricted the development of cultivated land.
HISTORY OF SETTLEMENT AND RANGE USE

Cochise County was acquired from Mexico in 1853 as a part of
the Gadsden Purchase. Up to that time and until about twenty
years later it was occupied almost exclusively by the Apache
Indians, whose warlike reputation caused the region to be
avoided by Spanish explorers and missionaries and later by Mexican and American prospectors and settlers. However, during the
period of Spanish occupation prior to the Gadsden Purchase, several large haciendas were established in the valleys for the principal purpose of mining. Large numbers of cattle and horses
were brought in for work animals and for sustenance. The hacienda at San Bernardino, embracing a large area in southeastern
Cochise County and adjacent lands, is reputed to have had 100,000
cattle, 10,000 horses, and 5,000 mules. Another large ranch, the
Babocomari, with lands extending for 35 miles along the creek of
that name in western Cochise and adjacent Santa Cruz counties,
supported not fewer than 40,000 cattle, besides a large number of
horses and mules. Apache depredations on these Spanish settlements became severe in the 1820's, and the large herds of livestock
were driven off to revert to the wild state.
American settlement and the range livestock industry became
firmly established following the intensified campaign of the U.S.
Army in suppression of the Apaches in the seventies and eighties.
The advent of the transcontinental railroad through the county
in the early eighties and the discovery of mineral ore in the Tombstone and Bisbee areas brought a wave of settlers to the county.
Large numbers of livestock were brought in from surrounding
states and territories until 1885, when most of the ranges with
natural watering facilities had been taken up and the great influx
of cattle gradually tapered off. Ready markets were available
for the large numbers of range cattle in the county at that time,
and the apparently limitless forage of the broad grassy valleys
was rapidly depleted by herds of cattle greatly in excess of the
grazing capacity of the ranges. This heavy livestock use reached
a peak in 1891, when a severe drought accentuated the depletion
of range forage and resulted in a heavy death loss by starvation.
In a few years the numbers of cattle in parts of Cochise County
were reduced by one fourth to one half of the original numbers
from the combined effects of drought and overstocking. As a
consequence of this drought, a partial adjustment and stabilization of livestock numbers to the remaining forage resource was
made.
Settlement continued steadily throughout the early part of the
twentieth century and large acreages of land, particularly in the
Sulphur Springs Valley, were homesteaded. Large areas of pub-

TECHNICAL BULLETIN NO. 103

314

lie domain were brought under cultivation for a few years only to
revert to range use when the general unsuitablity of most of the
land for dry-farming and crop agriculture forced many of the
settlers to abandon their ranches or sell them at great sacrifice.
Throughout this period of early settlement, lack of information
concerning proper stocking rates and instability of range ownership and control led to a gradual depletion of the forage resources
of the county through overstocking. This depletion is reflected
in the marked decline in livestock population over the past 40year period, shown in Table 1. The number of cattle supported on
range lands since 1920 has been roughly half that reported at the
turn of the century.
TABLE 1.--NUMBERS OF LIVESTOCK IN COCHISE COUNTY DURING
THE PERIOD 1900-1940. U.S. CENSUS DATA
Year

Total
cattle

Dairycattle

Sheep

1900
1910
1920
1925
1930
1935
1940

173,254
152,169
88,909
91,616
92,935
107,164
93,382

1,475
2,506
4,634
2,652
2,696
2,404*
2,460

11,599
4,826
818
7,022
4,553
864
6,794

Horses
and mules
10,332
9,232
8,429
6,813
9,740
4,607
5,093

Goats
480
18,274
9,236
5,580
7,157
5,134
2,045

*Number of cows milked.

Adjustment of livestock populations to forage production made
to date has been effected through governmental regulation and
in part by private enterprise. Regulation of grazing privileges
on the national forests was a pioneer step in this direction, but
the area thus affected in Cochise County was relatively small.
(See Table 2.) The bulk of the better grassland and shrub
ranges remained open to uncontrolled grazing until 1936 with the
establishment of Grazing District No. 4 administered under the
Taylor Grazing Act. Agricultural Adjustment Administration and
Soil Conservation Service programs in recent years have led to a
greater degree of stabilization of livestock use and forage improvement on lands outside the national forests.
LIVESTOCK PRODUCTION

Range livestock production is the principal source of agricultural income in Cochise County. In 1940 (18) domestic animals
on farms and ranches were valued at a total of $3,703,910, of which
$3,367,450 was for cattle and calves and $37,129 for sheep and
goats. Value of the livestock crop amounted to $1,892,002 in 1939,
or 70 per cent of the total farm and ranch income. Livestock
production was the main source of income on 377 of the total of
1,076 farms and ranches in the county during 1939.
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Production of range cattle predominates in the livestock industry of Cochise County to the virtual exclusion of other classes
of animals. The numbers of livestock during the period 1900-1940
(shown in Table 1) demonstrate that this predominance of
cattle has obtained since the initial settlement of the county.
Moderate numbers of sheep and goats were present in the county
in 1900 and 1910.
The predominant grassland and grassland-shrub character of
the vegetation in combination with the mild winter temperatures
makes the region suitable for cattle-breeding production. Hereford cattle are maintained almost exclusively, and the general
use of well-bred bulls has resulted in a good grade of stock.
Yearlong grazing is practiced on most ranges with the exception
of small areas of low-value desert range and certain high-elevation
ranges on the national forests. Most cattle are sold as calves or
yearlings. A large percentage of the calves is shipped from
October to December and a smaller number is held over to be
sold as short yearlings in the spring. Willcox, Douglas, Benson,
and Bowie are important shipping points to the feed lots in the
Salt River and Casa Grande irrigated valleys and to the Los
Angeles area. It is reported that more cattle are shipped from
Willcox than from any other point in the western range area.
The general adaptability of the region to yearlong grazing has
emphasized the use of natural range areas and has minimized the
development of sources of supplementary forage. However, the
need for permanent pastures and otjier local sources of supplementary livestock feed is becoming apparent as a factor in stabilizing livestock production in a region of fluctuating forage production. The limited amount of supplementary forage from croplands and pastures is indicated in Table 4. Most of the irrigated
land under production is in the form of small farm units; cropland
harvested in 1939 on ranch units averaged only 2.5 acres per ranch
and produced largely subsistence crops not related to range livestock production. The requirements for supplementary forage
have been met mainly by out-of-county imports of alfalfa and
cottonseed products. In the past few years the acreage of permanent pastures for supplementary spring feeding has increased,
and greater use is made of irrigated crop aftermath and other
forage supplements.
CLIMATE
Except in the higher altitudes where humid conditions prevail,
Cochise County has a semiarid or arid climate. The low, variable
precipitation limits crop agriculture to irrigable areas and restricts agricultural production to range grazing use by livestock.
Climatic conditions vary with altitude and exposure but conform
in general pattern to the conditions encountered throughout the
state.

316

TECHNICAL BULLETIN NO. 103

Precipitation occurs in two distinct periods: a primary maximum fall during the summer months from early July through
September and a secondary period from December through March.
Fall and late spring months are characteristically arid so that
the principal growing season coincides with the summer rainy
period. Summer precipitation consists largely of severe thunderstorms of varying duration and distribution. Winter and spring
precipitation falls in cyclonic storms of low intensity and relatively long duration in comparison with summer storms. In the
broad intermountain basins winter precipitation is in the form of
rain, but in the upper oak woodland and conifer forests of the
higher mountains snow is the prevailing form of winter precipitation. Prolonged drought periods lasting several years are not
uncommon at low elevations and result in diminished forage production. Yearly fluctuations of as much as 100 per cent from the
long-time average occur in the intermountain basins.
Annual precipitation is shown in the accompanying map1 (Fig.
1) in which belts of equal rainfall are delimited. The lowest annual rainfall for the county is recorded at San Simon (7.54 in.)
and the highest annual value is interpolated for the Chiricahua
Mountains at between 30 and 35 inches. Precipitation records of
from 10 to 15 inches are obtained at most of the stations in the
centrally located Sulphur Springs Valley and along the San
Pedro drainage.
In the intermountain basins, maximum temperatures of 100
degress F. or more may be attained daily from May through
September; minimum temperatures during the winter months
frequently fall below freezing. In the lower portions of the valleys, the frost-free period averages from 185 to 230 days; on the
flanking alluvial slopes and lower foothills the frostless season
may be slightly longer, owing to temperature inversions.
SOILS

The diversity of climatic and vegetational types associated with
the differences in altitude from the low desert plains to the conifer forests of the higher mountains has resulted in the development of a number of soil types.
In the broad intermountain basins and valleys, three major
soil groups have been distinguished (15): Red Desert soils, Reddish Brown soils, and Noncalcic Brown soils. The two last-named
groups exhibit the highest degree of forage productivity of the
soils found in the county.
Red Desert soils occur along the lower drainages of the San
Pedro River and the San Simon Wash in the northern part of the
county and are associated with the creosote-bush and mixed
desert-shrub types. On the surface these soils vary from light
^Adapted from a map of Arizona rainfall prepared by Ben Nelson and Hugh
Cassady, formerly of the Southwestern Forest and Range Experiment
Station.
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Figure 1.—Annual precipitation map of Cochise County.

pinkish gray to reddish brown or red, and the subsoil layer is
generally calcareous with a well-developed caliche hardpan.
On the piedmont slopes, or bajadas, flanking the isolated mountain ranges are developed the Reddish Brown soils under grassland or grassland-desert shrub types. These soils have a reddish
brown mellow topsoil underlain by a heavy lime-accumulating
subsoil.
Noncalcic Brown soils occur along the margins of the intermountain basins under conditions of a fairly heavy grass cover
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or under chaparral and lower oak woodland. These soils have
brown or reddish brown friable topsoils and heavier-textured subsoils, commonly well leached and neutral or slightly alkaline in
reaction.
Soils developed in the conifer forest and upper oak woodland
belts on the mountains are largely of the Gray-Brown Podsolic
type, as recently described from Mount Graham in near-by
Graham County (8).
Accelerated erosion following the introduction of heavy grazing in the 1880's has proceeded in varying degrees throughout the
major drainages in Cochise County. Intensified sheet erosion and
the more spectacular gullying and arroyo-cutting have followed
the removal of vegetational cover through heavy utilization by
livestock and the recurrent effects of drought. Notable in showing the effect of overuse by livestock is the sheet-eroded and
entrenched San Simon Wash—now nearly barren of palatable
grasses and forage plants but once characterized by dense growths
of sacaton and tobosa in its bottom lands. In the higher mountainous areas accelerated erosion has been minimized. This condition
is due to the advantages of a heavier vegetational cover in reducing runoff and to the early-established restriction of livestock
grazing on the national forests.
LAND OWNERSHIP

Land ownership in Cochise County is presented in Table 2 and
in Figure 2.2
TABLE 2.™DISTRIBUTION OF LAND BY TYPE OF OWNERSHIP IN
COCHISE COUNTY, AS OF 1943
Acreage

Ownership class
Federal lands
National forests
National monuments
Military reservations
Soil Conservation Service:
San Simon Land Utiliz. Proj
Grazing Service District 4
Unreserved public domain
State lands
Private lands
Townsites and highways
Total.....

1

Per cent
of total

504,583
10,694
49,920

12.6
0.3
1.2

39,110
181,131
153,479
1,545,672
1,483,391
35,860

1.0
4.5
3.8
38.6
37.1
0.9

4,003,840

100.0

In contrast to the high proportion of federally controlled lands
existing in many other counties of the state, nearly three fourths
of the total acreage of Cochise County is in state and private
ownership. A portion of the present private holdings consists of
^Adapted from a map of Land Status for the State of Arizona prepared by
Region 6, Soil Conservation Service, 1942.
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purchase of some 100,000 acres of state lands, and the purchase
of public domain under the Taylor Grazing Act of 1934.
State lands constitute nearly 40 per cent of the total county
land acreage. This large proportion is accounted for by the fact
that much of the original grant-land selection for the entire state
was made in this county. Further, lieu selection in exchange for
grant lands located in federal reservations elsewhere in the state
greatly increased the proportion of state land in Cochise County.
These state lands consist of desert-shrub and grassland range and
are located largely in the San Pedro drainage and on the periphery
of the Sulphur Springs drainage.
Public domain administered by the Grazing Service in Grazing
District No. 4 occupies a large proportion of the San Simon
drainage within Cochise County. Scattered areas of unreserved
public domain not included within the Grazing District occur
throughout the county, particularly in the desert-shrub and
grassland-shrub types.
National forests include most of the woodland and conifer types
of the higher mountain ranges. Of the net acreage of 504,583
acres, all but 22,400 acres in the Winchester Division of the Crook
National Forest are under the supervision of the Coronado
National Forest.
Land ownership and control of ranch and farm units vary with
the size of the unit. Of a total of 1,076 farm and ranch units in
Cochise County in 1940 (18), range livestock production was the
principal source of income on 377 units. The average-sized farm
and ranch unit based upon 1,076 units was 2,720 acres; the average ranch, on the basis of 377 units, was comprised of twelve to
fifteen sections of private and leased land. Small ranches consist
almost entirely of patented land with occasional state land leases.
National forest allotments and public domain leases augment the
private holdings on average-sized or large ranches. In Cochise
County approximately 18 per cent of the ranch units include
allotments on the national forests.
RANGE RESOURCE INVENTORY
Rational management and utilization of the forage resource by
livestock is basically dependent upon an evaluation of the productivity of the forage resource. Forage production on crop and
pasture lands is readily measured and regulated to conform to
the demands of the livestock population. Forage production on
range lands is more difficult of measurement but none the less
important. On range lands, livestock numbers must be regulated
to conform with forage production for sustained and economical
livestock production. To insure this conformity between range
forage and livestock, the productivity of range lands in terms of
livestock must be known. Range surveys provide such a measure
of productivity in the form of a capacity index based upon the
character and amount of vegetation and its value to livestock.
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An inventory of Cochise County range lands is presented in the
form of a detailed vegetational-type map (PL I) and accompanying data on grazing capacity (Tables 3 and 7-14). This inventory
has been prepared from range survey maps and data gathered by
all state and federal agencies associated with range land jurisdiction (20). Sources of information for the Cochise County inventory are indicated in Figure 3, which shows the principal areas
in Arizona covered by range surveys.
TABLE 3.—ACREAGES AND ESTIMATED GRAZING CAPACITY IN
ANIMAL UNITS YEARLONG OF THE PRINCIPAL RANGE TYPES IN
COCHISE COUNTY, EXCLUSIVE OF CULTIVATED AND URBAN
AREAS, AS INDICATED FROM VARIOUS RANGE SURVEYS
Range type
Conifer
v
Oak woodland
Chaparral and
mountain browse
Grassland
Half-shrub
Mesquite
Creosote bush.,
Desert shrub
Barren
Total

Acreage

Per cent
of total

Grazing capacity
Total
Animal units
animal units
per section

32,647
487,164

0.8
12.2

223
9,158

8
14

86,217
1,706,748
38,728
572,809
240,241
783,308
37,449

2.2
42.8
1.0
14.4
6.0
19.7
0.9

2,038
48,379
341
8,028
913
7,564
0

15
18
6
9
2
6
0

3,985,311

100.0

76,644

The original data for this inventory were gathered over the
period from 1929 to 1943. Range survey data for the Coronado
and Crook national forests were obtained in 1929. Surveys on
other lands were conducted by the Agricultural Adjustment Administration, Soil Conservation Service, and State Land Classification Board in 1936 and 1937. The area in Figure 3 credited to
the Arizona Vegetation Survey has been classified as to vegetational type by the Agricultural Experiment Station since 1935.
In Tables 7 to 14 this area is designated as "not surveyed"; grazing
capacity data for this unsurveyed portion were interpolated from
adjacent surveyed areas.
RANGE VEGETATIONAL TYPES

The principal vegetational types of Cochise County distinguished in range surveys were conifer, oak woodland, chaparral
and mountain browse, grassland, half-shrub, mesquite, creosote
bush, and desert shrub. In addition, cultivated and irrigated
lands were mapped but not classified as to grazing capacity. The
classification of types followed is that standardized by the Interagency Range Survey Committee (7).
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GRAZING-CAPACITY ESTIMATES

The estimates of grazing capacity presented in Tables 3 and
7 to 14 were obtained by the standard reconnaissance method
of range survey. These estimates are based upon the determination of: (1) average density of vegetation (per cent of ground
covered by plants), (2) percentage composition of plant species,
and (3) acreage occupied by the vegetational type. Using standardized proper-use factor tables which indicate the proportion of
each species available under proper use, an average use-factor
weighted according to the proportions of the species present was
computed. Grazing capacity was then calculated as follows:
density x use-factor x surface acres
Grazing capacity = —
forage-acre allowance
The forage-acre allowance, or number of forage acres needed to
support one animal unit3 for one year, varies with the class of
stock and the composition of the forage stand. In the data presented, forage-acre allowances of from 6.5 to 10 forage acres per
animal unit yearlong were used in computing the estimates of
grazing capacity.
The grazing-capacity estimates determined by range survey
are of value principally to indicate relative capacities or stocking
rates of range types. Range survey data are admittedly subject
to considerable error and may be biased in either direction by the
training and experience of the examiner. A careful correlation of
data secured by accurate stocking records and subsequent checks
on utilization are needed to substantiate the actual values determined by the survey. The grazing-capacity estimates presented are
believed to be reasonably accurate, but greater emphasis should
be placed upon the relative differences in grazing capacity of the
various types rather than on actual capacity values.
TOTAL FORAGE RESOURCES AND CURRENT
LIVESTOCK PRODUCTION

The forage resources of Cochise County consist largely of forage
supplied by range lands; feed derived from county croplands and
pastures and from out-of-county sources is of secondary importance. Range lands provide forage for an estimated 76,644 animal
units as shown in Table 3. Croplands and pastures supply feed
for 5,151 animal units according to computations shown in Table
4. Additional forage in the nature of alfalfa hay and cottonseed
meal and cake imported from out-of-county sources cannot be
accurately appraised but it probably does not exceed the equivalent of 1,500 animal units. Total forage from all sources is thus
estimated to be equivalent to 83,295 animal units yearlong.
3

One animal unit is considered as one mature cow or horse. Five sheep or
goats are equivalent to one animal unit.
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TABLE 4 —FORAGE PRODUCTION ON CROPLANDS AND PASTURES
USED BY LIVESTOCK (BASEDJDNJL940 U - S - CENSUS DATA)
Forage
Hay
Alfalfa
Sorghum
Other
Silage
Corn
Sorghum
Grain
Corn
Sorghum
Barley
Irrigated pasture
Crop aftermath
Total

Acreage

Yield
(tons)

Animal units
forage

1,318
1,786
3,240

4,011
3,367
3,196

1,180
990
940

70
107

189
516

21
57

467
184
299
3,797

314
132
141

11,268

145
57
61
1,200*
500*
5,151

*Estimate.

Only' a general comparison may be made of the livestock
capacity indicated by the forage inventory with current livestock populations. Variables such as the proportion of immature
stock, the numbers of animals marketed, and the yearly fluctuations in animal numbers and volume of forage are all factors
which directly affect any comparison of the forage inventory and
current stocking rates. Conservative estimates of current stocking,
based upon the livestock populations for 1935 and 1940 given in
Table 1, point to current numbers of livestock in excess of that
indicated by the forage inventory. The indicated deficiency of
forage falls primarily upon range lands as they constitute the
bulk of the county forage supply. It should be emphasized that
the grazing capacity of range lands on which this comparison is
based is temporary in character. Forage-supplying capacity of
range lands is subject to improvement under proper management
and any deficiency such as is indicated by this appraisal may be
eliminated.
BALANCING FORAGE AND LIVESTOCK PRODUCTION
The appraisal of forage resources of Cochise County has demonstrated that the range lands cannot supply the forage needed
for the current livestock population. Adjustment of the livestock
population to current forage productivity is necessary for economical livestock production, as continued overstocking leads to
progressive deterioration of forage supply and decreased livestock production.
CONSERVATIVE STOCKING ESSENTIAL

Conservative stocking is the key to balanced forage and livestock production. Conservative stocking means stocking to provide sustained maximum forage production. As livestock pro-
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duction depends directly upon the forage supply, it follows that
maximum livestock production is obtained on ranges which produce their full potential of forage. Conservative or proper stocking insures maximum forage production by the maintenance of the
desirable forage plants in vigorous condition and the provision of
adequate plant reserves for growth and reproduction. Sufficient
reserve forage is maintained by conservative stocking so that
sustained forage and livestock production can be maintained over
the periodic droughts characteristic of the Southwest.
BENEFITS OF PROPER STOCKING

Conservatively grazed ranges provide the highest financial
returns and the greatest economy of operation. Not only is sustained livestock production assured by proper stocking, but immediate benefits are obtained in the form of high calf crops.
heavy calves, and high market prices. These financial benefits of
conservative stocking have been adequately demonstrated on
ranches throughout southern Arizona and adjacent areas.
One outstanding example of the dual benefits of maximum
forage production and maximum livestock production obtained
under proper stocking is shown in the stocking records of the
Victorio Land and Cattle Co. of Hidalgo County, New Mexico (6).
Data showing stocking rates and calf production on this ranch are
given in Table 5. On range identical to that throughout most of
Cochise County, reduction in livestock in 1937 to the proper stocking level indicated by range surveys resulted not only in greater
calf production but a 20 per cent increase in forage production
during the 1938-41 period.
TABLE 5.—STOCKING RATES AND CALF PRODUCTION ON A NEW
MEXICO RANCH
Period

No. of
breeding cows

Per cent
calf crop

Av. calf
wt. (lbs.)

Total calf
production (lbs.)

1926-33
1934-37
1938-41

18,819
8,674
6,190

47
66
91

244
341
445

2,158,180
1,952,225
2,506,685

Conservative stocking coupled with improved management
practices in the last four-year period brought the highest financial
return in the form of higher calf crops, heavier calves, and greater
meat production in comparison with the heavy stocking practiced
during the initial period.
Similar increased financial returns and higher livestock production under conservative grazing practices have been demonstrated on the Jornada Experimental Range and the College
Ranch of the New Mexico State Agricultural College in southern
New Mexico and on the Santa Rita Experimental Range in eastern
Pima County, Arizona.
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KECOGNITION OF PROPER STOCKING

Proper stocking or balanced forage and livestock production on
range lands may be recognized by (1) the condition and productivity of the livestock herd and (2) the condition and productivity
of the vegetational cover.
Livestock condition and production are good indices to proper
stocking. Condition and production of livestock depend directly
upon the forage available over and above a minimum for animal
maintenance. On ranges stocked at a rate which allows ample
forage above this minimum, breeding cows develop top weight
and condition and produce maximum calf crops and calf weights
(10). On overstocked ranges little more than enough feed for
maintenance is furnished, and reductions in livestock and forage
production result. Experience and research have shown that the
proper level of stocking from the standpoints of economy of
production and sustained forage yield is that at which maximum
livestock production is secured. On properly stocked ranges beef
cows should attain a weight of 900 to 1,000 pounds and produce
an 80 to 90 per cent or higher calf crop. Calves from these cows
should weigh cldSe to 400 pounds at eight months.
Range condition is another index to proper stocking. "Range
condition" means the relation of present forage productivity to
potential yield. A range may be considered as in satisfactory or
unsatisfactory condition, depending upon its previous utilization
by livestock. Ranges in satisfactory condition produce a maximum
amount of the most desirable forage and are capable of sustained
production by the maintenance of an adequate plant and soil
cover. Ranges in unsatisfactory condition reflect the accumulated
effects of overutilization by livestock in low densities of forage
plants which produce less than the maximum amount of forage
for livestock. Forage improvement on such ranges is primarily
dependent upon a lightened stocking rate.
General criteria for the appraisal of satisfactory and unsatisfactory range condition may be summarized as follows:
SATISFACTORY CONDITION

1. Desirable forage plants in vigorous condition; maintained
by seedlings or vegetative reproduction.
2. Absence of extensive areas dominated by unpalatable
species.
3. Vegetational density and litter sufficient to protect the soil
from accelerated erosion.
UNSATISFACTORY CONDITION

1. Desirable forage plants low in vigor; lacking in reproduction or vegetative propagation. On heavily depleted sites,
desirable forage plants are absent or infrequent.
2. Abundance of unpalatable annuals and perennials.
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3. Vegetational density and litter insufficient to protect soil
from erosion; accelerated erosion evident by active gullying and topsoil removal.
CURRENT UTILIZATION

Current satisfactory or unsatisfactory utilization may be judged
by the amount or volume of forage removed by the close of the
grazing season. On most Cochise County ranges, observation of
grass stubble height in June furnishes a general guide to utilization or forage removal. Perennial grasses are the most desirable
forage plants on the majority of ranges, and one or two grass
species usually attain sufficient dominance to serve as "key" or
indicator plants. In Table 6 stubble heights and allowable volume
removal under satisfactory use are given for the important
grasses in Cochise County range types. Under proper use these
important species should show forage removal on individual
plants varying from little or no grazing on some to close grazing
on others. The indicated stubble heights represent a general
average of this variable use.
TABLE 6.—SATISFACTORY UTILIZATION OF PRINCIPAL GRASSES*
Deteriorated range
or steep slope
Stubble ht. Volume taken Stubble ht. Volume
taken (%)
(in.)
(in.)
(%)
20
35
51/2
31/2
Range in good condition

Species
Alkali sacaton
Arizona cotton
grass
Beard grass
Black grama
Blue grama
Bull grass
Bush muhly
Curly mesquite
Dropseed
Hairy grama
Mountain muhly
Poverty three-awn
Rothrock grama
Side-oats grama
Slender grama
Tanglehead
Tobosa

5
6
4-3
3-2
6
6
I1/2

6
3-2
4
4
3
4
2
6
4

40
40
40-50
40-50
30
35
40
35
40-50
30
50
55
45
50
40
30

6
81/2

5
4
71/2
7

a 1/2

9
4
8
51/2

4
6
2V2
71/2

30
30
30
30
20
25
20
20
30
15
40
40
30
40
30
15

6
* Adapted from Southwestern Forest <& Range Exper. Sta. Res. Note 104.
(12)

RANGE VEGETATIONAL TYPES AND THEIR UTILIZATION
The remaining portion of this bulletin presents detailed information from the range inventory as a guide to the utilization of
the range vegetational types of Cochise County. This guide is
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intended to aid the rancher to obtain maximum livestock production through proper stocking, forage improvement, and
improved management practices. The following material is presented for each vegetational type:
1. Dominants and forage plant composition
Description and habitat of range types.
2. Proper rates of stocking
Average, minimum, and maximum stocking rates for
each type or area dominated by a single species or group
of species.
3. Indicators of range condition
Vegetational indicators of satisfactory and unsatisfactory range condition. Criteria on vegetational density
and composition supplementary to the general indicators
listed on p. 326.
4. Status and improvements
General condition of the type with respect to potential
productivity. Possible forage improvement through
artificial revegetation and noxious plant control. Specific
management practices applicable to the type.
The detailed distribution map of range vegetational types (PL
I) will furnish the type designation for any desired area.
CONIFER

Conifer forest occurs at elevations above 6,500 or 7,000 feet on
the isolated mountain ranges. The type covers 32,647 acres and is
restricted to the Chiricahua and Huachuca mountains.
Table 7 shows the grazing capacity and stocking rate of the
conifer type. Nearly half the area is totally inaccessible to range
livestock; the remaining portion has a low grazing capacity largely because of reductions for slope and timber density.
DOMINANTS AND FORAGE PLANT COMPOSITION

The conifer forest consists of two major types: (1) yellow pineDouglas fir and (2) spruce-fir. Dominant
trees in the yellow
pine-Douglas fir type are Arizona pine,4 Apache pine, Douglas fir,
and Mexican white pine. Gambel oak, New Mexico locust, and
deerbrier are among the common associated shrubs in the open
forests. Important forage grasses making up a large proportion of
the ground cover are mountain muhly, pine dropseed, June grass,
and Richardson brome; other herbaceous perennials present may
include western sneezeweed, lupines, senecios, and asters.
The spruce-fir forest is limited in distribution largely to north
exposures on the mountain crests and is dominated by Engelmann
Common and scientific names of plants mentioned are listed in the
appendix.
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TABLE 7.—GRAZING CAPACITY AND STOCKING RATES OF THE
CONIFER TYPE OF COCHISE COUNTY
Vegetational
type

Acreage

Grazing capacity
animal units
yearlong

Conifer
Inaccessible ....
Not surveyed....

15,465
14,046
3,136

186
0
38

32,647

223

Total

Acres per animal unit
Av.

Min.

Max.

83

77

107

spruce and white fir. Quaking aspen may be abundant in isolated
colonies. Grasses and perennial herbs are relatively scarce except in small openings and moist meadows where brome grasses,
Kentucky bluegrass, pine dropseed, deer's-ears, western sneezeweed, geranium, and chickweed are common.
INDICATORS OF RANGE CONDITION
SATISFACTORY CONDITION

Bunch grasses such as mountain muhly, pine dropseed, and
Richardson brome grass form patchy stands, often covering half
the ground surface in open yellow pine-Douglas fir forests and on
exposed, dry slopes in spruce-fir forests. Moisture-loving plants,
such as bromes, Kentucky bluegrass, and sedges, form a dense sod
in drainage bottoms and moist meadows.
Palatable herbs, including deervetch, vetch, geranium, and
lupine, are abundant. Western sneezeweed, bracken fern, groundsel, and other unpalatable herbs are present but not abundant over
large areas.
Snowberry, willows, and red osier dogwood are abundant along
intermittent streams and show no hedging or grazing lines. Aspen
reproduction is little cropped.
UNSATISFACTORY CONDITION

On moderate slopes and accessible meadows, bunch grasses
are absent or in sparse, unthrifty stands. In canyon bottoms and
moist meadows, broken sod with dead clumps indicates excessive
disturbance and trampling.
Western sneezeweed, pussytoes, senecios, and other unpalatable herbs are abundant in dry, open meadows and on moderate
slopes.
In drainage bottoms, snowberry and willows are heavily
cropped; on dry, rocky sites, deerbrier and aspen are heavily
grazed and have broken, dying branches.
STATUS AND IMPROVEMENTS

The limited grazing use of the conifer type occasioned by the
limitations of topography has resulted in its maintenance at nearpotential status. Watershed protection, wild life, and recreational
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values are of greater importance than grazing and timber resource values in the isolated conifer forests.
OAK WOODLAND

Woodlands dominated by various evergreen oaks in mixture
with junipers, pines, and large evergreen shrubs cover the lower
mountain slopes at 4,500 or 5,000 to 7,000 feet. This type reaches
its best development in Arizona on the volcanic and acid-igneous
mountain ranges of the southeastern counties under conditions of
a high proportion of summer to winter rainfall. In Cochise
County the type is sometimes replaced by chaparral and mountain browse on steep slopes, particularly those of granitic origin.
Data given in Table 8 indicate that the woodland type occupies
487,164 acres, with an estimated average yearlong grazing capacity of 43 to 46 acres per animal unit.
DOMINANTS AND FORAGE PLANT COMPOSITION

Live oaks such as Emory, Mexican blue, Arizona, silverleaf, and
Tourney interspersed with alligator and one-seed junipers, Arizona madrone, Chihuahua and Mexican pinyon pines, and Arizona cypress make up the tree cover of this xerophytic woodland. Along the principal streams and canyon bottoms and extending down into lower elevational types occur moisture-loving
trees such as Arizona sycamore, Arizona ash, Arizona walnut,
and box elder. At high elevations the tree canopy is dense and
a meager ground cover of scattered bunch grasses and perennial
herbs is characteristic. At 5,000 to 6,000 feet there is a dense
ground cover of bunch grasses such as deer grass, bull grass, beard
grass, side-oats grama, and plains love grass under the widely
spaced trees (PL II). This woodland-grassland type has been
distinguished in Table 8 and on Plate I.
TABLE 8.—GRAZING CAPACITY AND STOCKING RATES OF THE
OAK WOODLAND TYPE IN COCHISE COUNTY
Vegetational
type
Oak woodland
Oak woodlandgrassland ....
Inaccessible ....
Not surveyed..
Total

Acreage

Acres per animal unit
Grazing capacity
animal units yearlong Av.
Max.
Min.

244,313

5,303

46

36

134

116,455
76,617
49,779

2,745
0
1,110

43

38

99

487,164

9,158

In both woodland and woodland-grassland types manzanita,
sacahuista, fendlerbush, Wright silk-tassel, and other conspicuous
large shrubs may be intermingled among the evergreen oaks.
Scattered summer-growing perennials, including dalea, cudweed,
deervetch, and goldeneye provide limited forage.
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INDICATORS OF RANGE CONDITION
SATISFACTORY CONDITION

In dense woodlands at high elevations, the ground cover of large
bunch grasses and perennial herbs is sparse except in openings
among the trees. Long-tongue whisk grass, June grass, and mutton grass constitute the principal grasses. In woodland-grassland
types at low elevations, perennial grasses may cover half or more
of the ground surface. Vigorous clumps of large and mediumsized bunch grasses, such as deer grass, bull grass, beard grass,
side-oats grama, plains love grass, and sprangle-top, make up the
bulk of the ground cover (PL II).
Widely scattered palatable shrubs, such as mountain mahogany
and deerbrier, are noticeably grazed. Tree oaks show no evidence
of grazing lines except near watering places.
UNSATISFACTORY CONDITION

In accessible openings in high-elevation woodlands, bunch
grasses are absent or heavily grazed and pedestaled. In woodlandgrassland types at low elevations, perennial grasses and herbs
occupy less than half the ground surface. Bull grass and deer
grass show distinct trampling and pedestaling effects. Highly
palatable grasses, such as side-oats grama, are absent or scattered
and lack vigor.
Deerbrier, mountain mahogany, and other palatable shrubs
show pronounced hedging and dying, broken branches. Distinct
grazing lines are present on tree oaks in canyon bottoms and level
benchlands.
STATUS AND IMPROVEMENTS

Oak woodland and associated chaparral and mountain browse
represent the principal cover types in the upper watersheds receiving heavy precipitation. Moderate grazing use is needed in
these types to maintain a protective ground cover of perennial
grasses and litter. Maintenance of such cover aids materially in
infiltration, in preventing excessive runoff, and in providing a
constant source of subsurface water in the lower drainage basins.
At high elevations, the oak woodland type has largely maintained its climax ground cover of scattered grasses and herbs.
This is due to the heavy tree and brush canopy and to the rugged
terrain which limits accessibility to range livestock. In the
woodland-grassland portions, heavy grazing use has generally
reduced or depleted the ground cover of palatable grasses and
shrubs. The greatest depletion has occurred in the border zone
between woodland and grassland.
Improvement in forage production in these deteriorated areas
can be accomplished largely by regulation of stocking. Summer
precipitation in the woodland belt is consistently high and creates
favorable conditions for natural revegetation. Artificial reseeding
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TABLE 9.—GRAZING CAPACITY AND STOCKING RATES OF THE
CHAPARRAL AND MOUNTAIN BROWSE TYPE IN COCHISE COUNTY
Vegetational
type
Sacafmista .. .
Mountain
mahogany ..
Desert
ceanothus ....
Mixed shrubs..
Inaccessible ...
Not surveyed..
Total

Acres per animal unit
Grazing capacity
Acreage animal
units yearlong
Min.
Max.
Av.
34,463
779
44
32
70
9,885

181

55

34

78

1,214
34,919
79
5,657

27
917
0
134

45
38

36
28

113
71

86,217

2,038

DOMINANTS AND FORAGE PLANT COMPOSITION

Chaparral types intermixed in the oak woodland belt are dominated principally by manzanita and mountain mahogany, with
varying amounts of other shrubs, such as three-lobed sumac,
holly-leaf buckthorn, and turbinella and Tourney oaks. Manzanita occurs most frequently on granitic soils; mountain mahogany
often comprises pure stands on limestone slopes above 5,000 feet
elevation. Grasses and herbs associated with the chaparral types
within the woodland belt are essentially the same as those found
in the woodland type.
The extensive stands of sacahuista which occur just below the
woodland border on the lower mountain slopes and alluvial
plains are included in the chaparral and mountain browse type.
A host of palatable grasses, such as side-oats, blue, and hairy
gramas, sprangle-top, and plains love grass make up the ground
cover in these sacahuista stands.
INDICATORS OF RANGE CONDITION
SATISFACTORY CONDITION

Perennial vegetation covers one third to one half of the ground
surface.
At elevations exceeding 5,000 feet, bull grass, deer grass, beard
grass, side-oats grama, and plains love grass constitute a welldeveloped ground cover between the large shrubs. In sacahuista
types at low elevations side-oats grama, hairy grama, beard grass,
and sprangle-top are abundant.
Mountain mahogany, Wright silk-tassel, and desert ceanothus
show evident grazing. In dense stands, sacahuista plants lack
flower stalks but exhibit little cropping of foliage. Shrjubby buckwheat, ratany, and other small palatable shrubs are present at
4,500 to 5,500 feet.
UNSATISFACTORY CONDITION

Perennial vegetation covers less than one third of the ground
surface.

334

TECHNICAL BULLETIN NO. 103

Perennial grasses are low in density and lack vigor. Above 5,000
feet, preferred species, such as side-oats grama, are absent. The
ground cover consists of heavily grazed and pedestaled clumps
of large bunch grasses such as deer grass and bull grass. In sacahuista types, desirable grasses, such as side-oats grama and
hairy grama, are infrequent or form a thin, unthrifty cover between shrubs. Annual grasses may be abundant.
Palatable shrubs, such as mountain mahogany and desert
ceanothus, are closely hedged. Snakeweed is abundant on level
or moderate slopes at low elevations, particularly in sacahuista
stands. Shrubby buckwheat and ratany are absent or closely
grazed. Sacahuista plants in pure stands are noticeably hedged.
STATUS AND IMPROVEMENT

Chaparral and brush types within the woodland belt are generally in satisfactory condition. Low-altitude mountain browse
types located at or below the woodland border have been utilized
more heavily because of their greater accessibility and position in
lands of unrestricted grazing. Severe depletion has led to marked
erosion and gullying in such types associated with rough
topography.
Improvements suggested for the oak woodland belt are applicable here.
GRASSLAND

The grassland type embraces the largest and most productive
range area in Cochise County. Grassland types, according to
data presented in Tables 3 and 10, comprise 1,706,748 acres and
provide nearly two thirds of the range forage of the county.
Suitable conditions for grassland development are met in the
intermountain plains and alluvial slopes at 3,500 to 5,000 feet.
Optimum development is reached at 4,500 to 5,000 feet on deep,
well-drained alluvial soils on which a dense cover of highly
palatable sod and bunch grasses is produced.
In Table 10 the type has been separated into five groups: (A)
grassland, and (B-E) combination types in which grassland predominates in mixture with other principal types. Each group is
further divided into types which represent areas dominated by
one species or mixture of grasses. These subdivisions are discussed
in detail in the succeeding topics.
DOMINANTS AND FORAGE PLANT COMPOSITION
A.

GRASSLAND

The extensive grasslands of Cochise County are comprised of
a rich mixture of grasses, annual and perennial herbs, and scattered shrubs and trees. A wealth of grasses occurs in this desert
grassland region, including the highly palatable grama grasses

ARIZONA RANGE RESOURCES—COCHISE COUNTY

335

and curly mesquite, and the less-preferred dropseeds, tobosa,
sacaton, and three-awns. Some of the large or medium-sized
bunch grasses, such as beard grass, tanglehead, and Arizona cotton grass, are not so highly preferred by livestock as the grama
grasses but furnish considerable amounts of forage. Yucca, cat
claw, Mormon tea, ratany, false mesquite, and other shrubs may
be scattered throughout most of the grassland types. Hosts of
TABLE 10.—GRAZING CAPACITY AND STOCKING RATES OF THE
GRASSLAND TYPES IN COCHISE COUNTY
Vegetational
type

Acreage
A.
211,915
197,019
65,339
64,031
58,220
54,654
34,914
33,830
27,004
5,788
5,589
3,982
7,567
281,007

Grassland
7,492
4,698
2,709
2,073
1,372
1,628
688
. 835
861
123
142
102
215
8,358

1,050,859

31,296

Mixed gramas
Tobosa
Curly mesquite...
Blue grama.........
Three-awn
Black grama
Rothrock grama.
Alkali sacaton
Side-oats grama.
Mixed sacatons...
Sacaton
Beard grass
Mixed grasses
Not surveyed
Total

B.
Mixed gramas
Blue grama
Three-awn
Black grama
Curly mesquite...,
Side-oats grama.
Mixed grasses ,
Not surveyed
,
Total

Total

Acres per
animal unit
Av. Min. Max.
18
25
19
20
37
27
40
27
21
34
32
25
20

41
52
36
62
91
72
56
61
48
67
50
72
90

32
33
37
31
34
38
32

23
32

62
50

29
25
29
30

50
46
57
58

33
39
29
27

20
34
22
26
24
33
30
26
33

45
59
47
36
130
64
54
59
116

28

42
24
31
42
34
51
41
31
47
39
39
35

Grassland-mountain browse
17,268
13,540
12,148
7,670
7,244
5,693
2,192
13,711

539
412
328
247
215
151
69
409

79,466

2,370

C.
Mixed gramas
Tobosa
Blue grama
Curly mesquite...
Mixed sacatons...
Sacaton
Black grama
Alkali sacaton
Mixed grasses
Not surveyed

Grazing capacity
animal units yearlong

Grassland-mesquite

55,972
8,895
8,681
5,376
4,360
3,011
2,453
2,386
3,989
116,803

1,723
226
299
202
66
59
58
51
78
3,396

211,926

6,158

51
42
46
51

TECHNICAL BULLETIN NO. 103

336

D.
Tobosa
Mixed gramas
Side-oats grama.
Black grama
Curly mesquite
Three-awn
Burro grass
Mixed sacatons
Mixed grasses
Not surveyed
Total

Grassland-desert shrub

37,299
32,524
29,551
29,215
18,274
11,938
4,548
3,777
9,684
107,917

771
1,096
806
734
616
253
48
73
183
2,411

284,933

6,991

48
30
37
40
30
47
95
52
53

27
26
28
29
25
28
79
33
35

86
46
46
130
54
72
166
128
168

60
44
44
53
44
67

55
30
39
34
36
30

93
73
50
72
50
325

JET- Grassland-half-shrub
Tobosa
Black grama
Side-oats grama...
Curly mesquite
Mixed gramas
Mixed grasses
Not surveyed
Total
Grand

total..

17,311
16,351
4,631
4,628
3,678
10,414
22,551

288
372

79,564

1,564

1,706,748

48,379

106
87
83
156
472

summer annual and perennial herbs furnish additional forage
during the growing season; in late spring Wooton and sheep locos
may become sufficiently abundant to cause livestock losses in
periods of reduced forage.
From the standpoints of composition, growth habit, and habitat,
the grassland types indicated in Table 10 A may be grouped into
three subtypes: (1) high-elevation grama-curly mesquite; (2)
low-elevation grama; and (3) tobosa and sacaton. These subtypes
may be considered separately.
1. High-elevation grama-curly mesquite subtype: On alluvial
slopes below the woodland border, blue, hairy, and slender gramas
may form dense sod grasslands in mixture with curly mesquite or
mixed prairies in association with such large grasses as side-oats
grama, sprangle-top, beard grass, and poverty three-awn (PL
III). Owing to its proximity to the woodland and chaparral
types, this grassland may include variable amounts of sacahuista
and other mountain browse species. False mesquite, shrubby
buckwheat, ratany, and other shrubs add materially to the forage
supply.
2. Low-elevation grama subtype: This subtype includes grasslands of well-drained alluvial slopes and mesas at 3,500 to 4,500
feet elevation. The cover consists of small or medium-sized bunch
grasses which form an open stand. Black grama and Rothrock
grama are the principal species; associated grasses are Arizona
cotton grass, beard grass, three-awns, and dropseeds.
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C. GRASSLAND-MESQUITE

Grassland with a subordinate cover of mesquite occurs throughout the altitudinal range of the Cochise County grassland belt on
level or rolling upland areas with coarse or medium-textured
soils. These grassland-mesquite types are largely dominated by
grama grasses, such as black, Rothrock, blue, hairy, and slender
gramas. Small acreages of tobosa and alkali sacaton characteristic
of heavy bottom-land soils are also classified in this group. Cat
claw, greythorn, acacia, and various small shrubs may be associated with the grassland-mesquite stands (PL V).
D. GRASSLAND-DESERT SHRUB

The grassland-desert shrub complex is similar to the grassland
type in its principal grass components and includes highly diversified mixtures of bunch and sod grasses with large desert shrubs.
This vegetational type covers the range of habitat conditions from
the heavy clay soils of valley bottoms to coarse, rocky soils of the
upper piedmont and lower mountain slopes. In the latter habitat,
grass species such as blue grama, curly mesquite, side-oats grama,
beard grass, and tanglehead may be associated on rocky slopes
with ocotillo, sotol, agave, and cacti. On level areas with sandy
or loose-textured soils, shrubs such as yucca, Mormon tea, cat
claw, and greythorn are found in mixed grama stands (PL VI).
On heavy soils, areas with a scanty cover of the acacia-blackbrushcreosote bush-mesquite complex (see desert shrub types, p. 356)
may be classified as grassland-desert shrub because of a preponderance of tobosa grass in broad swales.
E.

GRASSLAND-HALF-SHRUB

Grasslands with a subordinate cover of burroweed and/or
snakeweed have been segregated as a distinct combination type.
This type occurs throughout the grassland belt and characterizes
sites recently invaded by these aggressive half-shrubs. Rothrock
grama and tobosa are the principal grass dominants; other forage
plants include species of the grama-curly mesquite and lowelevation grama grassland subtypes.
INDICATORS OF RANGE CONDITION
SATISFACTORY CONDITION

General criteria of satisfactory range condition in grassland
types are: (1) vigorous herbage growth and natural reproduction
of desirable grasses; (2) absence or low densities of poor forage
grasses; e.g., burro grass, fluff grass, and red three-awn; (3)
small amounts of annual grasses and unpalatable herbs; (4)
absence of unpalatable shrubs; e.g., burroweed, snakeweed, and
threadleaf groundsel; and (5) presence of palatable shrubs; e.g.,
shrubby buckwheat, range ratany, and false mesquite.
Density of vegetational cover varies with altitude and topography. At high elevations, such as in grama-curly mesquite
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types corresponds to that of the grassland subtypes in which the
mixtures occur (PL VI). Types with an unstable shrub population include the grassland-half-shrub and grassland-mesquite
mixtures. Mesquite, burroweed, and snakeweed, the principal
shrubs of these mixtures, are invaders of deteriorated grasslands
and tend to increase with continued depletion of the perennial
grass cover. Unsatisfactory condition of grassland is thus indicated by a subordinate cover of these shrubs (PL V).
Improvement on range with an unstable shrub population is
shown by: (1) vigorous condition and thickening stand of perennial grasses and (2) limited numbers of shrub seedlings. In
grassland-half-shrub types, a gradual reduction and elimination
of the shrub population may be effected through continued conservative grazing. In grassland-mesquite types, provisional satisfactory conditions may be recognized on the basis of the perennial grass cover, but maximum forage production is not
achieved except by eradication of mesquite.
UNSATISFACTORY CONDITION

General criteria of unsatisfactory range condition in grassland
types are: (1) desirable grasses in thin, unthrifty stands lacking
in vigor and natural reproduction; (2) abundance of unpalatable
grasses; e.g., fluff grass, burro grass, and three-awns; (3) abundance of annual grasses; e.g., annual three-awn, six-weeks needle
grama, and six-weeks grama; (4) presence of unpalatable shrubs;
e.g., burroweed, snakeweed, and threadleaf groundsel; (5) abundance of annual and unpalatable perennial herbaceous plants; e.g.,
tomatillo, prickly poppy, ragweed, Russian thistle; and (6) abundance of mesquite seedlings.
In general, density of the perennial ground cover is lower on
grassland range in unsatisfactory condition than on similar range
in satisfactory condition. Depletion in grama-curly mesquite types
results first in the elimination of the tall bunch grasses and the
formation of a uniform sod-grass cover comparable in density to
that of the sod-bunch grass type characteristic of satisfactory
conditions. Under continued heavy utilization the sod-grass cover
is reduced in density, evidenced by dead or dying grass clumps,
lack of vigor, and exposed soil surface between grass clumps.
Unsatisfactory condition in the low-elevation bunch grass types
is shown by widely spaced clumps of desirable grasses interspersed by unpalatable grasses and half-shrubs.
Composition of the grassland subtypes in unsatisfactory condition is as follows:
High-elevation grama-curly mesquite subtype: Tall bunch grasses are
absent or limited to steep slopes and drainages. Blue grama, hairy grama,
and curly mesquite constitute the principal cover as pure or mixed stands.
Burroweed, snakeweed, or threadleaf groundsel may be present along
minor drainages and on exposed ridges. Seedlings and small plants of
mesquite occur along drainages and on uplands with depleted grass cover.
Annual three-awn is abundant. When they are present, false mesquite,
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shrubby buckwheat, and ratany are closely cropped. Mexican poppy, heath
aster, and Indian wheat are abundant. Wooton and sheep locos form dense
stands in water-spreading areas.
Low-elevation grama subtype: Palatable bunch grasses, such as black,
Rothrock, and slender grama, are widely spaced and unthrifty. Less desirable grasses, such as poverty three-awn, dropseed, and fluff grass, are
abundant. Burroweed and snakeweed are common shrubby invaders. Annual three-awns and gramas are abundant. Palatable shrubs, such as false
mesquite, shrubby buckwheat, and ratany, are closely grazed. Annual
burroweed, heath aster, and Mexican poppy form a heavy ground cover.
Tobosa and sacaton subtypes: Swale and bottom-land types with tobosa
and alkali sacaton contain vigorous, enlarging stands of burro grass. Annual grasses and herbs are usually lacking. Sacaton flats show recent
mesquite invasion by the presence of numerous seedlings of mesquite or a
replacement of depleted sacaton tussocks by annual grasses and herbs.
On upland areas tobosa stands in unsatisfactory condition are invaded
by snakeweed or occasionally by burroweed. Black grama and other desirable species associated with tobosa in these types are absent or infrequent. Annual grasses and herbs are abundant.

Grassland-shrub mixtures are comparable to grassland subtypes
in criteria of unsatisfactory range condition. Unsatisfactory condition in grassland-mountain browse and grassland-desert shrub
mixtures corresponds to that of the grassland subtypes in which
the mixtures occur. In the grassland-half-shrub and grasslandmesquite types, characterized by an unstable shrub population,
downward trend is indicated by the thrifty condition of mature
shrubs and the abundance of shrub seedlings.
STATUS AND IMPROVEMENTS

The present grassland type of Cochise County covers a smaller
area than did the original vegetation existing before establishment of the range livestock industry. Exploring parties, in traveling through the San Simon and Sulphur Springs valleys before
the livestock ranches were established in the 1870's, described
extensive areas of pure grassland which are now classified as
mesquite-grassland, desert shrub-grassland, and other grasslandshrub mixtures. The present pure grassland types include largely
high-elevation grasslands where favorable climatic conditions
have ameliorated the impacts of heavy grazing and low-elevation
grasslands on heavy soils dominated by tobosa and alkali sacaton.
Low-elevation grasslands on coarse and medium-textured soils
have largely been converted to shrub-grassland mixtures, as is
evidenced in the San Simon drainage and in portions of the
Sulphur Springs and San Pedro drainages.
The severe depletion of vegetational cover and soil to which
much of the grassland areas has been subjected makes its restoration to a condition simulating original conditions possible only
under intensive land management practices. However, immediate financial gains through increased livestock production are
both possible and practicable on most grassland ranges through
conservative grazing and improvements in forage production.
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Specific information on the major subdivisions of the grassland
follows.
A

GKASSLAND

High-elevation grama-curly mesquite subtype: Grama-curly
mesquite grasslands have the highest potential of any grazing
type in Cochise County. Under optimum conditions the type consists of a mixture of sod and bunch grasses which may support
twenty-five to thirty head of cattle per section on a yearlong
basis. The major forage grasses—namely, blue grama, hairy
grama, and curly mesquite—cure well on the ground so that
ranges of these species are suitable for summer, winter, or yearlong grazing. Light or conservative use during the summer growing season is recommended to provide maximum volume growth
and adequate dissemination of seed for natural revegetation.
Such types may be grazed advantageously in conjunction with
summer use in the woodland and conifer forest types or with the
summer-palatable tobosa and alkali sacaton types of low
elevations.
Local denuded areas in this type should be revegetated for
maximum forage production. Most of the native grama grasses,
curly mesquite, and the introduced Lehmann and Boer love
grasses are recommended for planting in contour furrows or other
moisture-retaining structures (5, 14).
Noxious plant control is fully warranted in range with a potential grazing capacity of twenty-five to thirty head of cattle per
section. Scattered infestations of snakeweed and burroweed
should be controlled by grubbing to prevent further encroachment and reduction in forage volume.
Low-elevation grama subtype: This grassland area has undergone proportionately greater depletion than grasslands at higher
elevation. Much of the original area of this type is now classified
in grassland-shrub types or in desert shrub-grassland types; the
present area classed as low-elevation grama constitutes portions
which have undergone relatively little depletion through
overstocking.
Black grama types with a mixture of three-awns and dropseeds
may be used to best advantage by light or semideferred grazing
during the summer (1). Proportionately greater use is made of
the summer-palatable dropseeds and three-awns during this
period, and the bulk of the grama forage is thus rendered available for the remainder of the season. In ranch units where mixed
grama types adjoin either tobosa or alkali sacaton types, summer
use of the latter may be advantageously combined with deferred
grazing on the grama areas.
Types dominated by Rothrock grama are better adapted to
summer use or light yearlong grazing because of the poorer curing qualities of this species. Utilization of pure stands of Rothrock grama should favor the establishment of other gramas and
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medium-sized bunch grasses, such as cotton grass, three-awns,
and beard grass.
Forage improvement through artificial revegetation and noxious
plant control is justified on properly used ranges in this type.
Critically denuded areas may be seeded to Rothrock grama;
partly vegetated areas are better adapted to Lehmann and Boer
love grasses for increased volume production and re-establishment
of an adequate vegetative cover. Hand-grubbing methods of
noxious plant control are practicable in light infestations of burroweed and snakeweed.
Tobosa and alkali sacaton subtypes: Effective management and
utilization of forage produced in the extensive tobosa types is
dependent upon the availability of other forage species, upon
season of use, and upon facilities for distribution of livestock.
Livestock eat tobosa readily when it is green; but if other feed is
available, tobosa may be avoided and become tough and woody.
On areas where tobosa is the principal species, stocking during
the summer months to obtain close, even utilization to a stubble
height of 3 or 4 inches is desirable (19). Otherwise, the plants
become coarse and little use may be made of the growth in subsequent seasons.
Extreme depletion of the vegetational cover in tobosa and alkali
sacaton swale types results in the conversion of such sites into
barren adobe fiats. Removal of the exposed mantle of decayed
plant material and topsoil by wind erosion renders the heavy
clay soils impervious to water percolation and aeration. Restoration of grasses on these barren flats is often difficult but desirable.
In some instances, reseeding such species as tobosa, Lehmann love
grass, giant panic grass, and vine mesquite grass in contour furrows mulched with straw or brush has proved effective.
B. GRASSLAND-MOUNTAIN BROWSE

Grassland-mountain browse types have a high potential grazing capacity. Most of the type in Cochise County has undergone
moderate deterioration caused by overstocking. Restoration of
satisfactory range conditions may be readily obtained by conservative grazing on all but critically denuded areas.
Periodic grubbing of noxious plants, such as snakeweed, is justified principally as insurance against further encroachment.
Denuded areas which are not naturally revegetating may be
reseeded with blue grama, curly mesquite, side-oats grama,
beard grass, or tanglehead sown or drilled in contour furrows.
C

GRASSLAND-MESQUITE

Grassland-mesquite types represent potential high-capacity
range in which mesquite invasion is of recent occurrence. This
spread of mesquite is associated with reduction in forage production and is most evident on ranges depleted by overstocking.
That the reduction in forage is slight on these recently invaded
grasslands is revealed by a comparison of grassland-mesquite
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types with similar grassland types (Table 10 A, C). Support is
thus given to the observation of many ranchers that mesquite
invasion is not restricted to deteriorating ranges but may also
occur on conservatively grazed ranges.
Management of this grassland-mesquite type should take into
account the threat of reduced forage production with the continued spread of mesquite. The marked reductions in forage production which have taken place on grasslands converted to dense
stands of mesquite in the past forty or fifty years give ample
warning of the need for adequate control measures. A program
of mesquite control in these grassland-mesquite ranges should
supplement conservative grazing as a preventive measure against
further encroachment and forage reduction. Level or rolling
areas with a fair stand of perennial grasses and compact soils of
low erodibility are most suitable for forage improvement through
mesquite control. Recommended measures of control are: grubbing small seedlings of 1-inch stem diameter or less to a depth of
5 or 6 inches and application of a 1:12 solution of sodium arsenite
in shallow basins around the trunk or in girdles or frills completely encircling the trunk (13, 16).
D. GRASSLAND-DESERT SHRUB

The present grassland-desert shrub mixtures vary in degree of
depletion and in the status of shrubby components. Grasslanddesert shrub types associated with shallow soils or rocky slopes
have undergone little change in species composition. On deep
alluvial soils, reduction in density of perennial grasses attributable to overgrazing has been accompanied in some instances by
increases in density of such shrubs as yucca, cat claw, creosote
bush, and cacti. The virtual elimination of prairie fires coincident
with the establishment of the range livestock industry has also
been a major factor in the development of grassland-desert shrub
types. Periodic fires favor the development of grassland and tend
to destroy shrubby components. In general the type may now be
considered as having a stable shrub population. With few exceptions the shrubs are unpalatable and the bulk of the forage is
furnished by perennial grasses.
Forage improvement in the grassland-desert shrub type may be
accomplished in large part through conservative grazing. Artificial revegetation of critically denuded areas is advisable; suitable
species are listed under corresponding grassland subtypes. Eradication or removal of shrubs is impracticable in most cases.
E.

GRASSLAND-HALF-SHRUB

Grassland-half-shrub stands represent the initial stages in
deterioration of overused grassland ranges. Invasion by the halfshrubs, burroweed and snakeweed, is coincident with a reduction
in density of perennial grasses and is indicative of the need for
improved management practices. Comparison of the grazing
capacity data for comparable types of grassland and grassland-
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half-shrub indicates additional acreages required per animal of
from 10 to 115 acres for the latter type. As the area now occupied
by the grassland-half-shrub type is comparable to the average
grassland in potential capacity, the benefits obtainable through
improvements are readily apparent.
Effective improvement of the forage stand in this type can be
obtained in most instances only through judicious grazing and a
sustained program of eradication of the undesirable range weeds.
Grasslands with scattered stands of snakeweed can often be improved solely by lightening the stocking rate. Snakeweed is a
short-lived shrub and in scattered stands is readily killed out by
competition from the vigorous growth of grass obtained under
conservative grazing. On sites where the vigorous condition of
mature shrubs and the large numbers of shrub seedlings indicate
a continuing invasion of either burroweed or snakeweed, conservative grazing alone is not sufficient for improvement of the
forage stands. Grubbing burroweed and snakeweed plants at 2 or
3 inches below the soil surface is the most successful control
measure in scattered stands or in areas with localized concentrations of shrubs (11). In heavier stands, resort must be made to
other control measures, such as burning or mowing in late spring
or early summer. Burning is a cheap and practical method which
can be applied during May or June when the vegetation is dry and
the loss of forage will be minimized. However, the combination of
circumstances which permit an effective kill of burroweed or
snakeweed is rarely obtained and the method is of but limited
use. Preliminary trials by the Soil Conservation Service have
indicated mowing as a feasible means of shrub control on level
land free of large shrubs and surface rocks.
HALF-SHRUB

The half-shrub type occurs within the limits of the grassland
belt on eroded sites in which the perennial grass cover has been
depleted by overgrazing. Heavy stands of burroweed occur in
the San Pedro drainage near Benson; snakeweed predominates
in the lower portions of the San Simon drainage and along the
flanks of the Dos Cabezas Mountains.
Table 11 shows a relatively small acreage ascribed to this type.
This estimate is undoubtedly conservative, as another survey
TABLE 11.—GRAZING CAPACITY AND STOCKING RATES OF THE
HALF-SHRUB TYPE IN COCHISE COUNTY
Vegetational
type
Snakeweed
Burroweed
Total

Acres per animal unit
Grazing capacity
Acreage animal
units yearlong Av.
Min. Max.
34,449
4,279

285
56

38,728

341

209
77

65
46

530
265
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(17) has shown a considerably greater area dominated by snakeweed and burroweed. Additional acreages dominated by halfshrub are also classified under the mesquite and desert-shrub
types.
DOMINANTS AND FORAGE PLANT COMPOSITION

Burroweed and snakeweed are the principal dominants in the
half-shrub type. Remnants of the former grassland cover comprise the only forage plants, as the shrub species are unpalatable.
Grasses usually present include species of the low-elevation grama
subtype and of the tobosa subtype on coarse-textured alluvial
soils.
Six-weeks needle grama, annual three-awn, and other summerannual grasses and herbs are abundant (PL VII).
INDICATORS OF RANGE CONDITION AND UTILIZATION

The half-shrub type represents unsatisfactory range conditions.
Satisfactory conditions are those of comparable grassland subtypes in which the half-shrub type occurs.
Current satisfactory utilization and improvement are shown
by: (1) thickening stand of perennial grasses; (2) limited numbers of half-shrub seedlings; and (3) lack of vigor and high death
rate of mature shrubs (PL VII).
STATUS AND IMPROVEMENTS

The half-shrub types of Cochise County represent deteriorated
grasslands invaded by unpalatable shrubs. These types offer a
serious management problem, not only because of their low grazing capacity but also on account of the noxious and poisonous
character of the dominant shrubs. Both burroweed and snakeweed are poisonous to livestock and are likely to cause death
losses in late spring and early summer when forage is limited.
Furthermore, rehabilitation in these stands is rendered difficult
and often impracticable by the extreme depletion of vegetative
cover and erosion of topsoil which has occurred.
Although the high potential capacity of land characterized by
this type points to a need for forage improvement, rehabilitation
procedures may not be economically justified. Shrub eradication
measures are practicable only in partly depleted areas on which
fair stands of perennial grasses may serve as nuclei for increased
forage production. In half-shrub stands of moderate density,
burning or mowing in combination with artificial reseeding are
probably the most feasible methods of burroweed and snakeweed
control. Grubbing is ordinarily too expensive a procedure in
moderate infestations of shrubs, although several ranchers in
the Sulphur Springs Valley have profitably controlled burroweed
in such density by grubbing and regrubbing at intervals of several years. With all control measures, retreatment is necessary
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TABLE 12.—GRAZING CAPACITY AND STOCKING RATES OF THE
MESQUITE TYPES IN COCHISE COUNTY
Vegetational
type

Acreage
A.

Saltbush
Mesquite

12,953
5,692

Total

18,645

Acres per animal unit
Grazing capacity
animal units yearlong Av.
Min.
Max.
Mesquite bottom land
119
32

83
81

150
378

61
61
58
73
74
60
47
44
44
43

41
50
34
38
40
30
33
36
40
38

181
150
89
193
227
195
93
230
67
66

172
179

70
131

522
490

151
5.

Mesquite-grass

133,211
39,348
19,641
18,937
17,932
16,105
16,012
7,382
3,398
3,042
154,671

2,192
649
338
261
242
270
344
168
78
71
2,547

Total

429,679

7,160

Snakeweed
Burroweed

89,041
35,444

519
198

124,485

717

572,809

8,028

Tobosa
Mixed grasses..
Blue grama
Sacaton
Mixed sacatons
Alkali sacaton..
Mixed gramas..
Three-awn
Rothrock grama
Black grama
Not surveyed*..

109
181

C. Mesquite-half-shrub

Total
Grand total

^Includes also mesquite-half-shrub types.

teriorated grasslands in which tree or shrub forms of mesquite
predominate. Several types characteristic of bottom lands and
drainages are classified in the table under mesquite-grassland
because of their grass components.
In this table, the vegetational types refer to the secondary
species which constitute the ground cover 'between mesquite
plants. The wide variation of these types in forage value reflects
the condition and value of this grass or shrub cover; mesquite has
but limited forage value aside from the valuable bean crop.
DOMINANTS AND FORAGE PLANT COMPOSITION
A. MESQUITE BOTTOM LAND

Dense groves of mesquite interspersed with scattered trees
and shrubs, such as palo bianco, Mexican elder, greythorn,
squawberry, and burroweed, mark the stream terraces and flood
plains of large water courses. The banks of these large water
courses and the stream channels of tributary drainages are lined
by unpalatable shrubs; e.g., batamote, desert willow, desert
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broom, and burrobrush. In alkaline clay soils of valley bottoms
and drainages in the grassland belt, mesquite may be associated
with pure stands of alkali sacaton; in similar sites in the desert
shrub belt, saltbushes may predominate in f>lace of grass. Drainage bottoms free of alkali and with ample ground water are
characterized by mixtures of mesquite and sacaton.
B, MESQUITE-GRASSLAND

Extensive areas of mesquite type occur on upland, well-drained
soils originally characterized by grassland. Upland areas in
which mesquite invasion has occurred have a variety of forage
plants, such as black, blue, Rothrock, and other gramas in association with three-awns, bush muhly, dropseeds, plains bristle
grass, and other species of grama. Cat claw, greythorn, acacia,
and other desert shrubs may be scattered throughout this type.
In the Whitewater Draw drainage basin and in other parts of
the Sulphur Springs Valley, the shrubby form of mesquite covers
extensive areas in association with tobosa grass. This mixture may
alternate with relatively pure stands of tobosa on well-drained
gravelly or sandy loam soils or occasionally on heavy soils.
C.

MESQUITE-HALF-SHRUB

Mesquite stands with an abundant ground cover of burroweed
or snakeweed occur along the principal drainages and on lower
alluvial slopes where critical depletion of the original grass
cover has taken place. Remnant grasses furnish the only forage
on such sites. Annual grasses and herbs are often abundant.
INDICATORS OF RANGE CONDITION AND UTILIZATION

Of the mesquite types distinguished in Table 11, satisfactory
conditions are represented only in types associated with bottom
lands and drainages, where mesquite occurs naturally. Other
types, consisting essentially of mesquite-grassland and mesquitehalf-shrub mixtures, are deteriorated grasslands and consequently indicate unsatisfactory range conditions. Indicators of
current utilization and trend are outlined for the latter types.
SATISFACTORY CONDITION

In bottom lands along the major streams, dense mesquite stands
support a scanty but well-distributed ground cover of perennial
grasses. Bush muhly and plains bristle grass are common perennial grasses of the dense woodlands. Along the fringes and in
openings in the^mesquite stand, sacaton forms a nearly complete
ground cover. Careless weed, purslane, and other summer annual
herbs are abundant under the dense mesquite canopy. Burroweed may be abundant.
Along minor drainages and in bottom lands in the grassland
belt, tobosa, alkali sacaton, sacaton or, occasionally, vine mesquite grass form a dense cover in open mesquite stands and along
fringes of dense mesquite bosques.
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SATISFACTORY UTILIZATION

Satisfactory utilization and improvement in mesquite-grassland
and mesquite-half-shrub types are shown by: (1) thickening
stands of desirable gtasses, such as black, slender, and Rothrock
gramas, Arizona cotton grass, tanglehead, and bush muhly; and
(2) limited numbers of mesquite and half-shrub seedlings.
UNSATISFACTORY CONDITION

Perennial grasses are lacking or in an unthrifty condition in
dense mesquite stands along the principal bottom lands and
drainages. Sacaton in open mesquite stands shows distinct pedestaling and channeling between clumps. Grazing lines are evident on scattered trees of palo bianco and Mexican elder.
Summer annuals are abundant except on heavily channeled soils.
In drainages in the grassland belt unsatisfactory conditions are
shown by the disintegration and pedestaled condition of sacaton
and tobosa clumps. Individual grass plants are widely spaced and
the intervening soil surface has little or no residual litter.
UNSATISFACTORY UTILIZATION

Unsatisfactory utilization and downward trend on mesquitegrassland and mesquite-half-shrub types is evidenced by: (1)
weakened stands of desirable perennial grasses and (2) abundance of mesquite and half-shrub seedlings.
STATUS AND IMPROVEMENT

The mesquite type constitutes a serious problem in range management because of the aggressive character of mesquite and the
badly depleted condition of most of the area covered by the
type. As already indicated, mesquite grows naturally in bottom
lands and drainages throughout the desert and grassland belts.
With the exception of a few areas in the lower San Pedro and upper San Simon drainages, this mesquite bottom-land type is in
an unsatisfactory condition. Most of the remaining types—
namely, mesquite-grassland and mesquite-half-shrub—represent
deteriorated grassland and thus occupy land of high potential
capacity. Average grazing-capacity data in Table 12 indicate
that the number of livestock supported on mesquite ranges is
less than half that on grassland ranges. As a major portion of the
land now occupied by mesquite types was originally grassland,
the loss in grazing capacity incurred by mesquite invasion is
readily apparent.
The nature and cost of improvements in the mesquite type is
governed largely by the present condition and possibilities of
increased forage production. As indicated in the discussion of
grassland-mesquite types, immediate attention should be given
to improvement and mesquite control on the better ranges where
mesquite invasion has not progressed beyond its initial stages and
a fair stand of perennial grass remains. On such sites mesquite
control measures are amply justified and practicable.
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In areas with moderate stands of the tree form of mesquite, control measures may pay for themselves in a few years by the combination of increased forage production, revenue from wood products, and the greater ease in handling stock (13, 16). In such
stands the sodium arsenite treatment of stumps or trunks by the
girdling or basin methods is recommended.
In depleted areas with heavy infestation of mesquite and a
limited cover of perennial grasses, such as are found in mesquiteburroweed and mesquite-snakeweed types, the present methods
of mesquite control may be too expensive for practical application. It is unlikely, however, that in such ranges any significant
forage improvements by conservative stocking or artificial revegetation can be obtained without mesquite eradication.
Eradication methods are not feasible in all mesquite-grass
types. Soil and drainage conditions in the tobosa and alkali
sacaton types normally favor mesquite development. Elimination
of mesquite in these types is exceedingly difficult and results in
but little increase in perennial grass forage. In moderate or
heavy stands of shrubby mesquite, the control measures cited
above are difficult of application and probably too costly. Furthermore, eradication of the dune-forming shrubby mesquite in sandy
soil types would lead to accelerated erosion and consequent range
deterioration.
Range improvement in denuded areas in the mesquite type may
be accomplished by artificial reseeding. Barren clay flats in
tobosa or alkali sacaton types with moderate densities of mesquite
may be reseeded in contour furrows with such species as vine
mesquite grass, tobosa, alkali sacaton, weeping love grass, and
giant panic grass (5). Critical desilting areas in mesquite types
above tanks and charcos should be improved by the establishment
of dense grass cover and fenced protection from livestock. Open
mesquite stands on impervious, slightly alkaline soils of the level
bottom lands along the major drainages are suitable sites for
alkali sacaton, weeping and Lehmann love grasses, and chamiso.
Seasonal use dependent upon seasonal palatability of the important forage species may be an essential consideration in management of mesquite ranges. Heavy stands of mesquite may be
grazed to best advantage during the winter when they furnish
protection against cold winds and also in late spring when they
furnish shade as well as succulent feed at a time when most
forage grasses are dry (2). Mesquite stands with tobosa and
alkali sacaton as the principal forage species are best utilized
during the summer months; mesquite types with black and other
gramas are adapted to a system of deferred grazing which emphasizes light summer use.
CREOSOTE BUSH

The creosote-bush type exhibits a wide range of distribution,
from the alluvial plains of the desert valleys to the upper pied-

TECHNICAL BULLETIN NO. 103

354

mont slopes at elevations slightly in excess of 5,000 feet. Distinction is made in Table 13 between: A, creosote bush, and B,
creosote bush-grassland types, on the basis of the presence or
absence of a definite ground cover of perennial grasses. The first
group occurs in the lower portions of the San Simon and San
Pedro valleys at elevations below 4,000 feet; the latter group
characterizes upper piedmont slopes and plains at 4,500 to 5,000
feet.
Tables 3 and 13 show that on the basis of perennial vegetation
the creosote-bush type has the lowest grazing capacity of the
types represented in Cochise County. The average yearlong grazing capacity of two animal units per section may be greatly increased for short periods by variable amounts of spring and summer annuals.
Vegetational types in Table 13 refer to the secondary species.
DOMINANTS AND FORAGE PLANT COMPOSITION
A.

CREOSOTE BUSH

Relatively pure stands of creosote-bush desert occur on caliche
soils in the lower portions of the San Pedro and San Simon
valleys. A limited amount of forage is supplied in this type by
scattered perennial grasses such as bush muhly, three-awns, and
dropseeds. Annual grasses, alfileria, Indian wheat, etc., may
provide substantial additions to the available forage in favorable
seasons.
Creosote bush in mixture with blackbrush, acacia, and mesquite
occurs in extensive areas in the San Pedro and San Simon valleys
and to a more limited extent in the mountains along the western
TABLE 13.—GRAZING CAPACITY AND STOCKING RATES OF THE
CREOSOTE-BUSH TYPES IN COCHISE COUNTY
"Vegetational
type

Acreage
A.

Mixed desert
shrubs
Creosote bush
Not surveyed
Total

Grazing capacity
animal units yearlong

Acres per
animal unit
Av. Max. Min.

Creosote bush

159,065
12,479
10,112

491
41
31

181,656

563

324
306

186
142

780
332

132
490
167
96

97
218
93
60

222
1,590
267
160

JB. Creosote bush-grassland
Mixed grasses
Snakeweed
Tobosa
Black grama
Total
Grand total .

28,880
15,468
10,923
3,314

218
32
66
34

58,585

350

240,241

913

ARIZONA RANGE RESOURCES—COCH1SE COUNTY

355

border of the Sulphur Springs Valley. Few forage plants of importance occur in this high-elevation type. Tobosa grass is the
most important perennial grass and forms dense stands along
minor drainages and swales.
B. CREOSOTE BUSH-GRASSLAND

Areas of creosote-bush type in the general grassland belt
support a fair undercover of perennial grasses. Black grama,
Rothrock grama, and tobosa are among the principal forage
species in those stands which occur in the low-elevation grama
grassland subtype and in upland tobosa types. Other grass species
associated with the grama grasses are poverty three-awn, dropseed, and bush muhly. Twinberry is a common low shrub; snakeweed may be abundant on depleted areas.
INDICATORS OF RANGE CONDITION

Except for differences in density of perennial grasses, the creosote bush and creosote bush-grassland types are similar in their
criteria of range condition. These subdivisions are treated collectively in this section.
SATISFACTORY CONDITION

In creosote-bush types at low elevation, there is a ground cover
of widely spaced bunch grasses, supplemented seasonally by an
abundance of annual grasses and herbs. Bush muhly, poverty
three-awn, dropseed, Rothrock grama, and other palatable bunch
grasses are well distributed throughout the type and form dense
colonies along arroyos and minor drainages. Fluff grass may
predominate on shallow caliche soils. Tobosa and occasionally
sacaton form dense stands in swales and large drainages. Twinberry and false mesquite are present in moderate amounts in
types containing blackbrush and other large shrubs.
Perennial grasses cover from one third to one half of the ground
surface in creosote-bush types at high elevations. Black grama and
the bunch grasses mentioned above form a uniform ground cover.
Palatable low shrubs and perennial herbs are present.
UNSATISFACTORY CONDITION

At low elevations perennial grasses such as bush muhly, threeawn, and dropseed are absent or limited to the protective cover
of large shrubs. Fluff grass is abundant in gravelly and sandy
soils. Swales and drainage bottoms have sparse, broken stands
of tobosa or sacaton with pedestaled grass clumps. Annual
grasses and herbs are abundant. Palatable shrubs including false
mesquite and twinberry are absent; desert zinnia, yellow-paper
daisy, and coldenia are abundant.
At 4,500 to 5,000 feet desirable perennial grasses form open
scattered stands lacking in vigor. Fluff grass and burro grass are
common. Snakeweed is present and constitutes the major ground
cover in heavily depleted sites.
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STATUS AND IMPROVEMENTS

The distribution and composition of the creosote-bush type has
been influenced by a marked overutilization by range livestock.
Most of the areas classified as creosote bush in Table 13 had
originally a substantial stand of perennial grasses. The present
creosote bush-grassland types have undergone proportionately
less depletion than the pure types at low elevation and are consequently susceptible of more rapid improvement under conservative grazing. Throughout the creosote-bush type there has
probably been an increase in density of the dominant shrubs with
the disappearance of perennial grasses. A partial upward shift
in distribution of the type has taken place into depleted grassland
areas, notably in the San Simon drainage.
The low-elevation stands are adapted to a short-period grazing season from December through March. During this period
advantage may be taken of the variable crop of spring annuals,
such as alfileria and Indian wheat, and of the temporary water
provided by winter and spring precipitation. Perennial grasses
of the creosote-bush type cure well and furnish suitable forage
during the winter and spring period.
Creosote bush-grassland types may be grazed yearlong if
adequate water facilities are available.
Improvement measures are limited by the low present and potential grazing capacity to conservative grazing and seasonal use.
Heavily depleted ranges at low elevations should, in some cases,
be entirely withdrawn from grazing use.
DESERT SHRUB

Desert shrub includes all range types below the chaparral and
oak woodland belts not considered under8 grassland, half-shrub,
mesquite, or creosote-bush types. Saltbush and sage types, usually
given separate designations (9), are included here because of the
small areas represented.
Three categories of desert shrub have been distinguished in
Table 14: A, desert shrub; B, desert shrub-grassland, and C,
desert shrub-half-shrub. Desert shrub (A) lies principally along
the lower portions of the San Pedro and San Simon drainages at
elevations below 3,500 or 4,000 feet. Desert shrub-grassland and
desert shrub-half-shrub types occur mainly at 3,500 to 4,500 feet
elevation on alluvial slopes and mesas. Rocky slopes up to 5,000
feet or higher within the grassland belt support similar mixtures
of shrubs and grasses.
Vegetational types in Table 14 are based upon the dominant
shrub species.
8

The saltbush type is distinguished on Plate I.
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TABLE 14.—GRAZING CAPACITY AND STOCKING RATES OF THE
DESERT SHRUB TYPES IN COCHISE COUNTY
Vegetational
type

Acacia
Blackbrush
Mesquite
Saltbush
Mormon tea
Mixed shrubs
Inaccessible
Not surveyed

Acreage
A.
45,885
31,711
26,749
23,164
3,341
5,749
914
37,755
175,268

Total

B,
Acacia
Mesquite
Blackbrush ....
Creosote bush..
Mortonia
Cat claw
Yucca
Rabbit brushSand sage
Saltbush
Mixed shrubs..
Not surveyed..
Total

Cat claw
Blackbrush
Mormon tea
Mesquite
Acacia
Mixed shrubs
Total
Grand total

Grazing capacity
animal units yearlong
Desert shrub
236
120
177
268
15
40
0
296

Acres per
animal unit
Av.

Min. Max.

194
265
151
86
217
143

166
164
108
60

400
680
335
640

130

330

90
143
124
121
90
62
66
75
60
110
61

40
71
80
60
64
44
52
61

275
330
285
223
130
172
172
81

59
26

235
174

77

122
450

400
620
660

124
130

154
670

1,152

Desert shrub-grassland

140,893
91,735
78,935
16,531
16,446
12,995
7,968
4,934
2,906
8,535
114,880
55,088

1,563
640
635
136
183
211
111
66
48
78
1,886
613

551,846

6,170

C. Desert shrub-half-shrub
80
17,543
45
8,389
14
7,342
26
5,649
15
2,162
61
15,109
56,194

241

783,308

7,563

220
184
536
216
142
248

DOMINANTS AND FORAGE PLANT COMPOSITION
A.

DESERT SHRUB

A major portion of this type is comprised of mixtures of blackbrush, acacia,0 creosote bush, and mesquite characteristic of
calcareous soils in the San Pedro drainage. Except for variable
"The symbol CC used on Plate I refers to acacia (Acacia constricta var.
vernicosa) and cat claw (A. Greggii). Within the San Pedro drainage the
symbol is assigned to acacia.
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shrubs in Table 14 B consists of these slope types. Tanglehead,
side-oats grama, slim triodia, and other palatable grass species of
bunch habit attain high densities on these rocky slopes.
Yuccas—e.g., soapweed and Spanish bayonet—may form dense
groves on level or rolling topography on sites where tobosa and
mixed gramas are abundant. Soapweed tends to occupy sandy
plains or mesas often in association with black grama; Spanish
bayonet predominates on rolling, gravelly soil types in company
with other large desert shrubs and mixed grasses.
Small areas of rabbit brush and sand sage have been classified
as desert shrub-grassland. Distinct rabbit-brush types are restricted to the northeastern slopes of the Dos Cabezas Mountains,
although the species is scattered throughout the grassland belt.
Sand sage is limited in occurrence to a small area immediately
east of Willcox. Here it is characteristic of sand dunes deposited
along the shores of the ancient lake which formerly occupied the
Willcox Playa (9).
Saltbush-grassland types occur in limited amounts in the San
Simon drainage in northeastern Cochise County. Desert saltbush and chamiso are the principal shrubs; alkali sacaton predominates among the limited grasses present.
C. DESERT SHRUB-HALF-SHRUB

This type is found principally in the acacia-blackbrushmesquite-creosote bush stands of the San Pedro and San Simon
drainages. A conspicuous undercover of snakeweed and/or burroweed is present; grasses and other forage plants are absent or
infrequent.
INDICATORS OF RANGE CONDITION

Indicators of range condition are given only for the desert
shrub and desert shrub-grassland types. The desert shrub-halfshrub type indicates unsatisfactory conditions; criteria of satisfactory and unsatisfactory utilization in this type are identical to
those of the half-shrub type (p. 347).
SATISFACTORY CONDITION

Desert shrub: Palatable perennial grasses and small shrubs
form a sparse but evenly distributed ground cover. Three-awns,
Rothrock grama, and bush muhly are abundant along minor
drainages but occur sparingly on level or upland sites. Tobosa
and sacaton. form dense stands in swales and broad drainages.
False mesquite, ratany, twinberry, and other palatable shrubs
occur on rocky or coarse-textured soils. Annual grasses and herbs
are abundant.
Desert shrub-grassland: Density and composition of perennial
vegetation vary widely; palatable bunch grasses and low shrubs
form a uniform open stand between the large shrubs. In level or
rolling topography on calcareous soils, side-oats, black, and
Rothrock gramas, plains bristle grass, bush muhly, and three-
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awns predominate. On rocky slopes characterized by sotol-agaveocotillo types, side-oats grama, slender grama, slim triodia, and
tanglehead form a dense cover and are of little grazing use. Palatable shrubs—e.g., false mesquite, shrubby buckwheat, and
ratany—occur frequently. Annual grasses and herbs are inconspicuous among the perennial bunch grasses (PL VIII).
UNSATISFACTORY CONDITION

Desert shrub: Perennial grasses and palatable low shrubs are
restricted to the protective cover of large shrubs and cacti and to
minor drainages and depressions. Swales bear a scanty cover of
tobosa and burro grass. Fluff grass may be abundant on welldrained slopes and level areas. Annual grasses and low, unpalatable shrubs, such as desert zinnia and yellow paper daisy, form
the principal cover between the large shrubs.
Desert shrub-grassland: Gramas, bush muhly, dropseeds, and
other palatable bunch grasses are lacking or occur in sparse stands
on level or rolling areas. Fluff grass is abundant on shallow soils
and gravelly slopes; burro grass is prevalent in swales and waterspreading areas. Desert zinnia and yellow paper daisy are abundant on caliche soils; false mesquite, shrubby buckwheat, ratany,
and other palatable shrubs are lacking or are heavily grazed. Annual grasses and herbs are abundant.
STATUS AND IMPROVEMENT

In general the desert-shrub type has undergone a marked depletion through overutilization by livestock. A considerable portion of the area now classified as desert shrub at one time supported a fair stand of perennial grasses; types now classified as
desert shrub-half-shrub are potential desert shrub-grassland sites.
Furthermore, increases in shrubs such as cacti, mesquite, yuccas,
and creosote bush have taken place on some shrub-grassland sites
in conjunction with reductions in perennial grass density.
Desert shrub-grassland types have the highest carrying capacity of the general group and offer the best possibilities for improvement. Study of highway rights-of-way and livestock
exclosures in the extensive blackbrush-acacia-creosote bushmortonia stands of the San Pedro drainage indicates that this
type is susceptible to higher forage production than is now obtained. As the shrub cover in this area is largely climax, proper
management to achieve increased production of forage should
take the lines of conservative or short-period grazing.
The noticeable increase in cholla cacti which has taken place
on the benchlands in the lower San Pedro drainage and in other
areas is associated with past overuse of these areas but is not to be
attributed directly to the effects of overgrazing. Extremely light
use of these types may result in the re-establishment of some perennial grasses, but eradication or control of cacti is not feasible
under present conditions.
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Some degree of success has been attained in forage improvement through artificial revegetation in the desert shrub-grassland
and desert shrub-half-shrub types. Potential vegetation, provision of adequate moisture, reduction in grazing intensity for a
short period following seeding to permit establishment, and the
extent of rodent pressure are all factors to be considered in determining the practicability of revegetational measures on range
of this character. In regions with less than 10 or 12 inches of annual rainfall, revegetation should be limited to water-spreading
areas, bottom lands, or local sites receiving additional runoff
water. Species, such as Lehmann love grass, Boer love grass, and
Rothrock grama, may be successfully planted in contour furrows
in like locations (5); in areas of higher rainfall, additional species,
such as giant panicum, tobosa, plains bristle grass, vine mesquite
grass, and Arizona cotton grass, may be planted in similar sites.
On well-drained soils revegetation is attended by considerable
risk, although successful plantings of Rothrock, slender, and sideoats gramas, tanglehead, and curly mesquite, in addition to the introduced Lehmann love grass, have been made under such
conditions.
Shrub control offers but limited possibilities for forage improvement in the desert shrub types. In open desert shrub-grassland
types where snakeweed and burroweed are newly invading,
control of these half-shrubs may be practicable, following the
methods previously outlined. Control of large shrubs other than
mesquite does not appear to be justified under present conditions.
SUMMARY
An appraisal of the forage resources of Cochise County, Arizona,
showed a need for balanced livestock and forage production. The
forage inventory, consisting of: (1) grazing-capacity estimates on
range lands, (2) estimates of forage derived from croplands and
pastures, and (3) estimates of out-of-county forage and supplementary feed, showed a total forage supply from these sources
approximating 83,000 animal units. Current livestock populations
as indicated by U.S. Census data are somewhat in excess of this
estimated grazing capacity of the county as a whole and indicate
a need for balancing livestock numbers against forage sources on
range and pasture lands.
Methods of balancing forage and livestock production in Cochise County are outlined. A guide to the proper stocking rates
is presented in the form of grazing capacity data and indicators
of satisfactory and unsatisfactory range condition for each vegetational type.
The inventory reveals that present forage productivity of most
vegetational types is, through past overutilization by livestock,
considerably below potential capacity. Measures to obtain increased forage production are outlined for each type; i.e., desirable
species and methods for artificial revegetation; noxious shrub
control methods; and improved management practices.

362

TECHNICAL BULLETIN NO. 103

LITERATURE CITED
1. Canfield, R. H.
1939,—Semi-deferred grazing as a restorative measure for black
grama ranges. Southwest. For. and Range Exp. Sta. Res. Note
80. Mimeo. 4 pp.
2. Culley, M. J.
1937.—Grazing habits of range cattle. Southwest. For. and Range
Exp. Sta. Res. Note 21. Mimeo. 4 pp.
3. Flory, E. L. and C. G. Marshal
1942.—Regrassing for soil protection in the Southwest.
Farmer's Bull. 1913. 60 pp.

U.S.D.A.

4. Greisinger, P.
1942.—Land ownership in Cochise County, Arizona. U.S.D.A. Bur.
Agr. Econ. Mimeo. report. 15 pp.
5. Hamilton, L. A.
1942.—Observations on the survival of native and exotic plant species
in range trial plantings in southern Arizona. University of
Arizona, unpublished thesis.
6. Hammond, B.
1942.—New Mexico Cattle Co. demonstrates cash results of proper
range management. New Mexico Stockman 7 (4) p. 10.
7. Inter-agency Range Survey Committee
1937.—Instructions for range surveys. Mimeo. 30 pp.
8. Martin, W. P. and J. E. Fletcher
1943.—Vertical zonation of great soil groups on Mount Graham,
Arizona, as correlated with climate, vegetation, and profile
characteristics. Ariz. Agr. Exp. Sta. Tech. Bull 99. 91-153.
9. Meinzer, O. C. and F. A. Kelton
1913.—Geology and water resources of Sulphur Spring Valley, Arizona. U.S. Geol. Surv. Water Supply Paper 320. 1-231.
10. Neale, P. E.
1937.—Benefits, based upon nutritional requirements, from proper
stocking of ranges. New Mex. Agr. Exp. Sta. Press Bull. 825.
Mimeo. 9 pp.
11. Parker, K. W.
1939.—Control of noxious plants in the Southwest. Southwest. For.
and Range Exp. Sta. Res. Note 77. Mimeo. 4 pp.
12. Parker, K. W.
1942.—General guide to satisfactory utilization of the principal
Southwestern range grasses. Southwest. For. and Range Exp.
Sta. Res. Note 104. Mimeo. 4 pp.
13. Parker, K. W.
1943.—Control of mesquite, U.S.D.A. Leaflet 234. 8 pp.
14. Parker, K. W. and W. G. McGinnies
1940.—Reseeding Southwestern ranges. Southwest. For. and Range
Exp. Sta. Res. Note 86. Mimeo. 5 pp.
15. Soil Survey Division, U.S.D.A.
1938.—Soils of the United States, in U.S.D.A. Yearbook, Soils and
Men. pp. 1019-1161.

ARIZONA RANGE RESOURCES-—COCHISE COUNTY

363

16. Streets, R. B. and E. B. Stanley
1938.—Control of mesquite and noxious shrubs on southern Arizona
grassland ranges. Ariz. Agr. Exp. Sta. Tech. Bull. 74: 469-97.
17. Upson, A., W. J. Cribbs, and E. B. Stanley
1937.—Occurrence of shrubs on range areas in southeastern Arizona.
Ariz. Agr. Exp. Sta. Mimeo. 30 pp.
18. U.S. Bureau of the Census
1940.—Sixteenth Census of the United States. Agriculture.
and II.

Vols. I

19. Valentine, K. A.
1938,—Two proper-use factors for tobosa grass. Southwest For. and
Range Exp. Sta. Res. Note 38. Mimeo. 4 pp.
20. Western Range Survey
1938.—Range conditions and range conservation in Cochise County,
Arizona, based upon the Western Range Survey. Mimeo. 24
pp., 7 maps.

364

TECHNICAL BULLETIN NO. 103

APPENDIX
COMMON AND SCIENTIFIC NAMES OF PLANTS MENTIONED
IN THIS BULLETIN
Common name

Scientific name
TREES AND SHRUBS

Acacia
Agave.""!!".""!"."-".
Alligator juniper
Apache pine
Arizona ash
Arizona cypress
Arizona madrone
Arizona pine
Arizona sycamore
Arizona white oak
Arizona walnut
Batamote
Blackbrush
Box elder
Burrobrush
Burroweed
Cat claw
Chamiso
Chihuahua pine
Cholla
Coldenia
Creosote bush
Deerbrier
Desert broom
Desert ceanothus
Desert saltbush
Desert willow
Desert zinnia
Douglas fir
Emory oak
Engelmann spruce
False mesquite
Fendlerbush
Gambel oak
Greythorn
Hollyleaf buckthorn
Manzanita
Mesquite
Mexican blue oak
Mexican elder
Mexican pinyon pine
Mexican white pine
Mormon tea
Mortonia
New^ Mexico locust
Ocotillo
One-seed juniper
Palo bianco
Palo verde
Quaking aspen

Acacia constricta var. vernicosa
Agave Palmeri
Juniperus pachyphloea
Pinus latifolia
Fraxinus velutina
Cupressus arizonica
Arbutus arizonica
Pinus arizonica
Platanus Wrightii
Quercus arizonica
Juglans rupestris var. major
Baccharis glutinosa
Flourensia cernua
Acer negundo var. interius
Hymenoclea monogyra
Aplopappus tenuisectus
Acacia Greggii
Atriplex canescens
Pinus leiophylla
Opuntia spp.
Coldenia canescens
Larrea divaricata
Ceanothus Fendleri
Baccharis sarothroides
Ceanothus Greggii
Atriplex polycarpa
Chilopsis linearis
Zinnia pumila
Pseudotsuga taxi-folia
Quercus Emoryi
Picea Engelmannii
Calliandra eriophylla
Fendlera rupicola
Quercus Gambelii
Condalia lycioides var. canescens
Rharnnus crocea var. ilicifolia
Arctostaphylos pungens
Prosopis juliflora var. velutina
Quercus oblongifolia
Sambucus coerulea var. mexicana
Pinus cembroides
Pinus strobiformis
Ephedra trifurca
Mortonia scabrella
Robinia neomexicana
Fouquieria splendens
Juniperus monosperma
Celtis reticulata
Cercidium microphyllum
Populus tremuloides var. aurea

