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ABSTRACT

This study traces the sequence of occupation of

the land of the Upper San Pedro River Valley from its

beginnings with the discovery and exploitation of its

mineral resources through the exploitation of the free open

range to eventual necessity to own or lease all grazing

lands used. It concludes with a description of the develop-

ment of small tract suburban residential occupation of

significant magnitude since establishment of a payroll

source at Fort Huachuca in 1954 and later the growth of

popularity for suburban retirement living in Arizona.

Concurrent with consideration of the sequence of

occupation in the area, the consequences of denudation of

the mountain woodlands for fuel prior to 1900 and the

disturbance of vegetation and soil of the grasslands due

to continuous uncontrolled overgrazing until 1930 is
described and discussed.

The study concludes that the changes to the land-

scape of the area since 1870 were directly due to the

occupation and use of the land. Denudation of the mountain

woodlands and severe disturbance of the grasslands caused

significant change to the drainage and moisture content of

the soil leading to an invasion of desert shrub into what

was once a grass dominated landscape.
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CHAPTER I

INTRODUCON

During the period since 1870 there has been a sig-

nificant change in the geographic landscape of southeastern

Arizona and adjacent areas. There has without doubt been a

disturbance of the delicate balance of nature in this area.

While there is a continuous evolution produced by the

interaction of exogenetic and indogenetic forces in nature

that results in change in the landscape, when man appears

on the scene another force for change is added.

That landscape change in southern Arizona has not

gone unnoticed is apparent from the considerable litera-

ture that has been produced on the subject since i880.

Much has been written concerning climate, erosional cycles,

overgrazing, plant invasions and vegetation change by

authorities such as Kirk Bryan, Edmund Schulman, R. R.

Humphrey, L. B. Leopold, B. L. Branscomb, L. A. Mehrhoff,

A. L. Brown, Forest Shreve and most recently and most

comprehensively by James R. Hastings. However none of the

foregoing have considered the total impact of changing

patterns of human activity as an element in the changing

landscape of the region.

1
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It therefore appears desirable to consider the

patterns of human activity prior to and during the period

of landscape change in the affected region. The upper San

Pedro River Valley was chosen as a representative segment

of the region which had undergone, at one time or another

during the period, all of the experiences of the whole

region. That this area also experienced the landscape

changes common to the region is evident from the following:

Where the San Pedro River of southeastern
Arizona formerly wound its sluggish course north-
ward through a marshy, largely unchanneled
valley, in August, 1890, it began carving a
steep-walled trench through which it thereafter
emptied rapidly and torrentially into the Gila.
Where it formerly ran more or less consistently
throughout the year, after 1890 its flow became
intermittent, leaving the new channel dry over
much of its length for most of the time (Hastings,
1959, pp. 60-67).

As late as 1877 the upper San Pedro River Valley was being

described as "miles and miles of good farming and grazing

lands along the San Pedro River. The valley in which one

travels resembles an old and cultivated tracttt (Hinton,

1954, pp. 234-236). Today the area could hardly be

described in such terms with its vegetation cover dominated

by mesquite, creosote bush and other desert shrub.

The main purpose of this paper is to examine the

effects of human occupance upon the landscape of the upper

San Pedro River Valley since 1870. Since there has been a

significant change in the landscape of the valley along

with the rest of the southern Arizona region during this



period, it is impossible to avoid consideration of the

several explanations which have been proposed as to the

causes. It is not the purpose of this paper to argue the

merits of the several explanations that have been advanced

for landscape change in southern Arizona or more specifi-

cally the upper San Pedro River Valley, but rather to

present one more facet of the problem which has thus far

been considered only in part. It might be well to review

briefly the more important explanations which have been

proposed for the landscape changes of the past sixty to

ninety years in southern Arizona:

The elimination of grassland burning with the

coming of the white man has caused shrub invasions

which have seriously reduced the grass cover and

promoted erosion (Humphrey, 1958 and Sauer, 1950).

A corollary to above is the contention that

overgrazing of the grasslands and transport of

shrub seed by cattle has led to deterioration of'

grass cover and increase in shrub density with

resultant erosion and deterioration of the land

(Humphrey, 1958).

Soil erosion and channel cutting is a cyclic

phenomenon and must be connected with climatic

change (Bryan, 194f0).

41. There has been a recent climatic change combining

reduced rainfall and change in the character of

3



rainfall with rising mean temperatures causing change

to the vegetation cover and the drainage of the area

(Hastings, 1963).

From the foregoing it is apparent that, in the

first two cases the coming of the white man and his occupa-

tion of the land are considered significant while in the

third and fourth cases natural phenomena are considered of

basic importance. There can be little doubt that changes

in landscape are the result of the interaction of many

causal factors, not the least of which is human occupance.

By an examination of the occupance patterns of the upper

San Pedro River Valley it is hoped that not only will a

pattern of sequence and consequence of human occupance be

established as it concerns the landscape but also an

appreciation of its part in the overall causal factors of

the landscape changes that have taken place during the

period.

The year 1870 was chosen as a starting point for

two reasons. First, as will be developed later, both the

area to be studied and the region as a whole was little

affected by human habitation for at least k50 years prior

to that time. Secondly significant changes in the landscape

did not occur until some twenty years later thus providing

time to evaluate effects of occupance by American settlers.
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In order to establish a background for the period

prior to 1870 it will first be necessary to examine the

enviromnent and the history of human occupance up to 1870.

The first part of the following study will provide, as

briefly as possible, a view of the scene in the upper San

Pedro Valley in 1870. Since the landscape of a given

moment is the product of the past it seems necessary that

there be more than a cursory consideration of the past to

establish a firm base for consideration of the present.

Having established a firm base for the year 1870 the second

part of the study will consider in some detail the occupance

of the area of the upper San Pedro River Valley and the

changing landscape from 1870 onward. Conclusions will then

be drawn as to the occupance patterns, the landscape changes

and possible relationships. Further by comparison of these

results with hypotheses concerning forces altering land-

scapes in arid zones we arrive at some conclusions as to

the relative importance of human occupance in relation to

the forces of nature in causing such changes.



CHAPTER II

GEO GRAPHI C ENVIRONMENT

In order to observe changes in the San Pedro River

Valley since 1870 it is first necessary to have an under-

standing of the landscape as it was in 1870. To do this

established authorities have been consulted wherever pos-

sible. However much of the information has of necessity

been derived from accounts and reports written by many and

diverse people. By piecing together of sometimes casual

comments or observations from many sources a picture £ i-

nally emerges. Information on the geomorphology and soils

of the area is straightforward and derived from scientific

authority. The remainder of the description of the

geographic environment has been deduced from histories,

government reports, memoirs, personal reminiscences,

professional papers and old newspapers.

Geomorphology

The upper San Pedro River Valley in western Cochise

County, Arizona is a small portion of the basin and range

province as defined by N. N. Feimeman, 1931, Physiography

of Western States. It extends some thirty-six miles north

and south from St. David to the U. S.-Mexjco border and

6
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averages approximately thirty miles east and west between

drainage lines. As is true of the area in general the

crests along the valley extend roughly parallel to each

other from north-west to south-east. To the west of the

valley are the Whetstone Mountains to the north, and the

Huachuca Mountains to the south separated by the valley of

the Babocomari River flowing eastwards to the San Pedro

River. On the eastern flank of the Upper San Pedro River

Valley to the north are the Dragoon Mountains, separated

from the Mule Mountains to the south by an east-west pass

and the intrusion westward of the Tombstone Hills (Figure

i). Maximum elevations of the Huachuca Mountains exceed

9,000 feet; they exceed 7,000 in the Whetstone, Dragoon and

Mule mountains and reach approximately 5,000 feet in the

Tombstone Hills. Slopes are steep above 5,000 feet. The

mountains bordering the Upper San Pedro River Valley have

been described as ttthe residual elevations resulting from

an uplift of the Gila Conglomerat&t (Kirk, l9FO, p. 169).

Below 5,000 feet broad sloping surfaces extend outward to

the trench occupied by the San Pedro River and its tribu-

taries that drain the passes from the mountain ranges.

Dissection of these surfaces is shallow; their profile

across the valley reveal smooth and gentle gradients 50 to

150 feet per mile (Figure 2). The San Pedro River occupies

an erosional trench 50 to 250 feet deep and varying from

one to three miles in width. North of the Babocomari River
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Fig. l.--Topographic Map of Upper San Pedro River Valleya

Source: aU.S. Geodetic Survey Wash. D.C. 1962, Arizona,
U.S.-Mexico: 1: 250,000, Nogales N H 12-2 Douglas N H 12-3.
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mouth there is a scarp at the western edge of the San Pedro

River trench capped by a resistant layer of caliche (Figure

3) (Tuan, 1962, P. 53).

The Whetstone Mountains extending generally north

and south on the western rim of the San Pedro River Valley,

composed mainly of folded sedimentary rocks, shales, sand-

stones and limestones, are the result of recent uplift.

Alluvial fans, barely dissected, extend eastward from the

mountain slopes or foothills into the San Pedro Valley.

These mountains rise sharply from '+,800 feet upwards on

their eastern side and more gently on the west, indicating

tilted uplift. The Huachuca Mountains to the south of the

Whetstones extend from northwest to southeast and are

believed to be the result of upwarping continued into the

Tertiary period. While mainly composed of sedimentary

rock the northern slopes include some granitic intrusion.

Alluvial fans extend eastward into the San Pedro Valley and

north into the Babocomari Valley (Tuan, 1959, p. 17).

Opposite the Whetstone and Huachuca mountains are

the Dragoon Mountains to the north. These mountains con-

sist of a central ridge of folded Mesozoic rocks similar to

those of the Whetstones running northwest to southeast.

Granitic masses form outstanding peaks at either end of the

sedimentary ridge. At the north end the granitic mass has

intruded, displaced and partly metamorphosed the Mesozoic

rocks (Cederstrom, 1 9i6, p. 621). As with the mountains to
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the west the Dragoons appear to date from the Tertiary

period. The western slopes of the Dragoons at the north

and south extremities are generally devoid of the alluvial

fans so prevalent on the Whetstone and Huachuca slopes.

Between the extremities the mountain range is the culmina-

tion of a broad piedmont reaching westward to the San Pedro

River trench (Than, 1959, p. 19). The Mule Mountains to

the south of the Dragoons are similar to the Whetstones

being composed of folded sedimentary rocks. These moun-

tains are described by Darton (1925, p. 288) as an uplift

of Paleozoic rocks lying on a basement of Precambrian

schist and granite and overlain with limestone shale and

limestone of probable lower Cretacious age. The western

slopes facing the San Pedro River are sinuous with numerous

outliers, embayments and low lying foothills; according to

Ransome (l9O+, p. 2) the sinuosity is the result of erosion

of older Paleozoic rocks which were exposed through the

removal of Cretaceous sediments. The parallel northwest to

southeast arrangement of valleys and ridges on the western

slopes clearly reflects the structural trend of the

sedimentary beds. Alluvial fans are generally absent

along the western base of the Mule Mountains (Figure 3).

The Tombstone Hills are considered to be an extension of

the geological formations of the Mule Mountains (Darton,

1925, p. 298).



Soils

The basin fill of the upper San Pedro River Valley

is generally classified as Gila Conglomerate. The conglom-

erate near the mountains may be coarse with subangular

fragments averaging three to four inches in diameter. At

greater distances riverward from the mountains deposits

are finer and contain a greater proportion of small rounded

pebbles, At the time of deposition of the Gila Conglom-

erate, in the upper Pliocene (McKee, 1951, p. k98) the San

Pedro drainage system was not yet integrated. The grading

of coarse conglomerate into finer material occurs not only

in traverse cross sections of the San Pedro trough, but also

repeatedly in the longitudinal profile. Hard rock outcrop

in the vicinity of Charleston is probably a resistant

remnant of a longitudinal ridge (Heindi, 1952, p. 73). The

type of fill in the valley is described by Bryan (1926,

pp. 169-171) as now deformed and dissected but accumulated

under arid conditions in enclosed or partly enclosed

valleys. The conglomerate surrounds unconsolidated fine

grain deposits laid down in the central portions of the

original valley. The fine grain deposits of the upper San

Pedro Valley are yellow sandy clays with sand, diatomaceous

earth and much gypsum. While the basin fill was completed

by the end of the Pliocene period it was after this time

that the uplift occurred resulting in the mountain ranges

13
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to the west and east. This Gila Conglomerate extends to

depths of 1,015 feet plus or minus (McKee, 1951, p. 409).
At Fairbank a well record indicates granite at a depth of

617 feet, between the Tombstone Hills and the Mule Moun-

tains 250 feet, and northeast of the Tombstone Hills 500

feet (Heindi, 1952, p. 80). Thus the valley floor can be

seen to range from coarse rocky cover at the base of the

surrounding mountains to finer materials towards the San

Pedro River, culminating in the fine alluvial soils of the

river trench which consists of approximately 100 square

miles out of some 1,100 square miles included in the entire

basin under study (Heindl, 1952, p. 70).

These valley-bottom soils are derived from weather-

ing in place of unconsolidated material of mixed origin

consisting almost entirely of materials eroded from the

bordering desert slopes; classified as old valley filling

soils, recent alluvial soils and miscellaneous materials.

The first are the silty barns and clays of the river trench

mainly of a pinkish brown color and ranging from sandy

soils where drainage is good to calcarious clays where

drainage is poor. Recent alluvial soils are of the Gila

gravelly sand variety and are to be found along drainage

ways near the mountain bases. The remainder of the so:ils

of the valley come under the heading of miscellaneous

materials mainly classified as rough broken land of the

steep desert slopes consisting of old unconsolidated water
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laid materials separated from the lower valley soils by the

escarpments or abrupt rises from the river trench. Alkali

occurs in soils lying in the vicinity of the valley trough.

Concentrations are highest in flat areas and decrease with

elevation and greater slope. Area of alkali free soils is

much greater than that affected by alkali salts (Carpenter

and Bransford, 1924, pp. 248-252).

Drainage

Drainage of the upper San Pedro River Valley is

towards the San Pedro River from the east and west and

thence northward into the Gila River in the vicinity of

Wirikelman. The drainage is primarily from the arroyos and

washes which flank the valley and flow only when there is

precipitation upon their watersheds. There is one trib-

utary dignified by the name river, the Babocomari which

rises to the west in the Mustang Mountains and flows east-

ward to a junction with the San Pedro River near Fairbauk

(Figure 1). Until sometime after 1870 both the San Pedro

and the Babocomari were perennial streams. This was

implied by Captain Manje and Father Bernal in 1697 when

they spoke of the Babocomari and San Pedro rivers as both

having Sobaipuri villages on their banks who employed

irrigation for agriculture. They also spoke of the

cienagas along the Babocomari and San Pedro (Bancroft,

1962, p. 356). Major Cooke marching the Mormon battalion
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to California in 1846 found the San Pedro a ttfine bold

streamtt and the Babocomari (he named it Bull Run) pretty

stream.t In both streams Cooke's men caught fine trout up

to eighteen inches in length (Cooke, 1942, pp. 76-77). In

1851 John R. Bartlett of the Border Commission also found

the Babocomari a fine trout stream. Obviously trout do not

exist in intermittent rivers or streams. Later reporters

on the area all agree that both the Babocomari and San

Pedro were fine sources of water for irrigation. They also

report on the prevalence of beaver on both streams. To the

beaver they attribute the cienagas of the valley (Bourke,

1962, p. 8; Hinton, 1954, p. 235; Boedecker, 1930, p. 2;

Pool, 1935, p. 4). Many of those who visited the San Pedro

River indicated that both it and the Babocomari flowed near

the surface of the valley. Cooke speaks of crossing the

Babocomari near Fairbank at two o'clock in the afternoon

and crossing the San Pedro later on the same afternoon.

Since Cooke was encumbered with a wagon train and supplies

for his Mormon battalion such a feat would have been

virtually impossible had the banks of the river been steep

and the river bottom significantly lower than the surround-

ing terrain (Cooke, 1942, p. 77). Bartlett speaks of the

Babocomari banks as being two feet high (Bartlett, 1854,

pp. 394-99). In 1859 the San Pedro River was described as

tta shallow bed that was almost level with the present

plain" (Corikling, 1947, p. 383). Another description in
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1875 stated, "there was no cut in the river then. You

could have stooped and drunk out of it at any point"

(Ohnesborgen, 1929, p. 2). In St. David during 1878 it was

found necessary to drain the swamps along the river and

eliminate beaver dams to reduce the danger of malaria then

prevalent (McClintock, 1921, pp. 232-2i0). There were also

several reports of one area just north of St. David where

the banks of the river were 10 to 12 feet high; however it

would appear this was due to action not related to stream

bed cutting in 1870. As late as 1881 the San Pedro River

was described as a stream winding back and forth in its

sandy bed and providing water for irrigation canals at St.

David and the old Spanish claims further south in the

vicinity of Fairbank and Hereford (21st Ann. Report U. S.

Geol. Survey 1881, pp. 351-53). There appears to be suf-

ficient evidence to state that the Babocomari and San Pedro

rivers in 1870 were perennial, slow moving streams flowing

in shallow beds partially blocked in numerous places by

beaver dams. Overflow of the rivers had created cienagas

in the vicinity of the junction of the Babocomari and San

Pedro, headward on the Babocomari and in the vicinity of

St. David on the San Pedro. The principal cause of the

overflow appears to have been that of beaver dams. Author-

ities state that beavers were prevalent not only in the

upper San Pedro River Valley but all over Arizona until the

end of the 19th century (Mearns, 1907, p. 3k9) (Willson,
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1959, p. 22). The importance of beavers to the drainage of

the area should not be overlooked.

Climate

The climate in the upper San Pedro River Valley

falls into the BSh classification of Koeppen. Since there

are no dependable weather records other than tree ring data

prior to the late 19th century, climate must be deduced from

weather records of the past sixty to seventy-five years and

their correlation with tree ring data. A correlation of .7

has been claimed (Shulman, 1955, pp. 148-61). Based on

these factors there appears to be no indication of change

of climatic trend. Figure 4 is a graphic representation of

the trends above and below normal growth periods since 1650

as derived by Mehrhoff (1955, p. 48) from Shulman which

indicates cyclic changes but not trend up to 1870 at least.

Table I shows data taken from four representative weather

stations in the San Pedro River Valley; temperature and

precipitation averages and maximum variations from average

in the twentieth century. As can be seen these data are

relatively recent but if the correlation between tree ring

data is reasonably accurate it can be assumed that climatic

conditions of the Upper San Pedro River Valley have been

similar in the past. The most important climatic factor in

this area is precipitation. It should be noted that more

than 6o% of all rainfall occurs during the months of July,
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TABLE I

CLIMATE DATA UPPER SAN PEDRO RIVER VALLEY FROM FOUR
REPRESENTATIVE WEATHER STATIONS a

Source: aGreen & Sellers, 1964,

20

Station

Eleva-
tion
(feet)

Temperatures

Years
Obser-
vation

Mean
July
Temp.

Mean
Jan.
Temp.

Mean
Annual
Temp.

Annual
Range

Average
Growing
Days

Ft. Hua-
chuca 4664 55 76.7 41:6.2 61.7 30.5 234

Apache
Powder
Co. 3690 33 81.1 44.9 62.3 36.2 204

Tomb-
stone 4500 6o 79.0 47.1 63.1 21.9 235

Month

Precipitation

Ft. Huachuca

Mean

Apache
Powder Co.

Mean

Tombstone

Mean

Fairbank

Mean

January 1.39 .63 .86 .65
February 1.28 .73 .82 .62
March .64 .44 .6i .38
April .28 .29 .29 .24
May .36 .16 .20 .14
June .68 .66 .51 .57
July 3.72 2.71 3.68 3.47
August 3.93 2.98 3.50 2.57
September 1.30 i.44 1.53 1.17
October .67 .60 .64
November 1.01 .47 .63 .51
December 1.19 .76 .87 .63

Highest
Annual 25.57 20.25 27.84 16.68
Lowest
Annual ii.6o 5.83 7.36 4.82
Mean Annual 16.45 11.87 14.14 11. 4i
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August and September. Equally important is the nature of

the summer precipitation which results from convectional

movement of moist air masses transported by southeasterly

wind currents. This rainfall is characteristically in the

form of showers of short duration. Except for the three

wet months of the summer, rain-fall in the area is the

result of air masses moving eastward from the Pacific Ocean

across the north-south mountain barriers of the San Pedro

Valley. The precipitation brought by these air masses is

more gentle and less showery than the summer rains (Smith,

1956, pp. 63-73).

The variations in altitude between the basin floor

of the Upper San Pedro River Valley and the crests of the

drainage divides on the flanks of the valley result in

variations in both temperatures and precipitation. Temper-

atures tend to descend at the normal rate of 350 per

thousand feet of rise in elevation. Precipitation tends

to rise with increased elevation as shown in Figure 5. The

precipitation increases with elevation are of particular

importance to the overall drainage of the valley (Sellers,

1960, pp. 10-12).

Because of the lack of firm information on the

climate of the Upper San Pedro River Valley previous to

1900 any statement as to climatic conditions must be based

upon assumptions rather than facts. A recent study of the
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Arizona desert region as a whole has postulated three

climatic periods. The first, 8,00o to 10,000 years ago,

an arid period similar to the present; the second, 3,000 to

8,00o years ago, a period of intensified monsoonal rainfall

with possible arid intervals; and finally the present

period, dating from 3,000 years ago, in which there has

been little change other than a possible slight shift in

seasonal distribution of rainfall (Martin, Shoenwetter &

Arms, 1961, pp. 78-81), In any case there are no overt

indications that the climate of the Upper San Pedro River

Valley was different in 1870 than it is today.

Vegetation

As with much of the information of the landscape of

the Upper San Pedro River Valley reliance must be placed

upon the descriptions and reports of travelers and ex-

plorers of the area up to 1870. The earliest descriptions

of the area come from the travels of Father Kino in 1697.

These speak of "the moist fertile valley near the mouth of

the Babocomari" (Bolton, 1936, p. 360), and the San Pedro

Valley as ttpleasant and fertile with irrigating ditches"

(Bancroft, 1962, p. 356) but say nothing of the actual

vegetation. There is the implication that the area around

the junction of the Babocomari and San Pedro rivers was

covered with other than desertic shrub. This implication

is further borne out by the notation that more than 500
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cattle and a similar number of sheep and goats were thriv-

ing in the area (Bolton, 1936, p. 165). However the

reports and observations of the American explorers and

travelers of the nineteenth century provide much more

reliable information on the vegetation of the area

(Leopold, 1951, p. 296).
From a selection of personal observations and

reports during the nineteenth century an attempt will be

made to reconstruct the vegetation of the Upper San Pedro

River Valley. The first of these comes from Major Philip

St. George Cooke who in 1846 marched his Mormon battalion

into the Upper San Pedro River Valley from the east near

the present international border and thence northward to a

point between St. David and Benson where he turned west.

Describing his approach to the valley from the east he

states,

A vast unbroken slope of prairie was before
us, my anxiety became very great, and I pushed
on at a fast gait to the guides, and after
ascending somewhat saw a valley indeed but no
other appearance of a stream than a few ash
trees in the midst, but they with numerous
cattle paths gave promise of water. On we
pushed but not until within 20 paces I saw a
fine bold stream. There was the San Pedro so
long and anxiously sought. I crossed the
stream without difficulty to the other smoother
side of the valley at noon and camped six miles
further down. My animals get grama grass every
night on the hills, it is straw colored and
looks dead but the mules have lately improved
on it and thousands of wild cattle and horses
are fat. Next day marched 15 miles down the
river. It seemed a fertile valley, the low
grounds covered with grass and about a mile



wide, salmon trout 18 inches long were caught
in the river. Next day found very high grass
in the valley which was also lumpy under foot.
At 2 oclock came to a canyon (just south of
the Babocomari) where we were attacked by wild
bulls coming from grass so tall it hid the
cattle.

Cooke found the ground north of St. David somewhat rougher

and more arid but still capable of providing adequate grass

for his animals (Cooke, 1942, pp. 76-77).

The next reporter on the area was John R. Bartlett

who first entered the San Pedro River Valley north of St.

David where he found the land ttanything but luxuriant .

the grass of the area is miserably thin and poor, growing

merely in tufts beneath the mesquite.t' After crossing over

the San Pedro Valley Bartlett journeyed south to the west

of the Whetstone Mountains and then eastward from the head-

waters of the Babocomari River back into the San Pedro

River Valley. Here his description is quite different.

ttThe grass continued rich and abundant." Speaking of his

camp at the site of the former headquarters of the

Babocomari grant rancho he states,

A trout stream ran nearby . . . the ranch
formerly supported 4o,00o head of cattle and
many horses and mules . . . many wild cattle
remain . . . the Babocomari Valley from here
to the San Pedro is from one quarter to a mile
in width and covered with luxuriant grass. The
stream is 20 feet wide and 2 feet deep with
willows and cottonwoods lining its banks.

Bartlett proceeded from the Babocomari westward around the

24

northern end of the Huachuca Mountains complaining bitterly
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of the difficulty of travel through the oak thickets around

the base of the mountains (Bartlett, 1854, pp. 379-387).
He continued south below the border to Santa Cruz and then

again turned north and east entering the San Pedro River

Valley near the border. Here he reports a somewhat dif-

ferent condition, ttit was with difficulty we could find

scraps of wood enough to cook our dinner. Scarcely a tree

or bush had been seen since we left the vicinity of Santa

Cruz. As the country continued bare today, the men picked

every fragment of wood or bush we passed." Upon reaching

the river he reports firewood available and then bare

plains eastward until the second day of travel (Bartlett,

1854, pp. 324-325). James Bell two years later driving

cattle to California entered the San Pedro Valley in the

vicinity of the border and reported in his diary,

The valley through which the San Pedro passes
is a desirable location for ranches. The hills
on either side are covered with timber, huge
loose stones and good grass . . . the rock here
is conglomerate, soil good quality, timber of
cottonwood and oak. Upon the whole it is the
most desirable place I have seen since I left
San Antonio (Bell, 1932, p. 304).

Major William H. Emory in his report on the U. S.-Mexico

Boundary Survey to Congress in 1857 states,

Throughout the whole course of the San Pedro
there are beautiful valleys susceptible to
irrigation and capable of producing large crops
of wheat, corn, cotton and grapes . . . there
are also to be found here the remains of
spacious corrals and numerous wild cattle and
horses which are seen in this country, the
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evidence of its immense capacity as a grazing
country (Emory, 1857, Vol. 1, pp. 93-91f).

In this same report are artist's sketches showing the land-

scape of the San Pedro River Valley at its upper reaches.

These sketches reveal an open grassland with occasional

clumps of shrub, mesquite and agave and the banks of the

river are tree lined (Emory, 1857, Vol. 1, plates 28-29-
30). There is also a woodcut of the Emory camp ,just north

of Fairbank on the eastern side showing heavy tree growth

along the river, a broad stretch of grasslands extending

from the bottoms upward to the east and generally barren

sidehills with occasional clumps of grass and shrub (Emory,

1857, Vol. 1, p. h12). A report by C. C. Parry, M. D. on

the vegetation of the San Pedro River Valley contained in

the Emory report further describes it along with the upper

San Bernardino and Santa Cruz Valleys as

High wooded mountains and upland plains, well
watered valleys and dry barren tracts . . . live
oaks, the nut pine, cedar, ash, walnut and cotton-
wood are produced either upon the mountains or
upland valleys. Its plains are covered with
uniform growth of upland grama grass or in the
more arid areas by mesquite and its thorny
associates (Emory, 1857, Vol. 2, p. 13).

The Arizona Handbook in 1877 describes the area of

the Upper San Pedro and Babocomari Valleys in glowing

terms.

It is impossible to estimate the number of
farms and herds the two valleys could support.
Miles and miles of good grasslands . . . the
valley in which one travels resembles an old and
cultivated tract while the more rugged portions



show the existence of abundant moisture by the
huge cottonwoods on every hand. Stalwart pines
grow in the mountains.

Again speaking of the valley, "not a large amount of

timber which is chiefly mesquite, dwarf oaks, cedars and

a few pines. Cactus is not abundant and the general aspect

is changed from that presented elsewhere in Arizona." The

reporter goes on to speak of a vegetable garden operated by

the Ft. Huachuca garrison, located on the Babocomari, and of

two farmers selling wild hay to the fort from grasslands in

the same vicinity (Hinton, 1954, pp. 234-236). A letter

describing the area a few years later indicates little

difference in 1882, "grass everywhere, fine cattle range

from Mexican border to mouth of the river . . . wild game

in abundance, deer, antelope, wild hogs, beaver, racoons

river teeming with fish, suckers and Gila Salmon, we

caught Gila Salmon 10 to 15 pounds" (Pool, 1935, p. 2).

It should be borne in mind also that Bartlett,

Emory and Parry were on fact-finding expeditions and can

be assumed to have eschewed personal opinions. Cooke was

on a military expedition and produced his description as a

part of his diary with no reason for personal bias. The

Hinton report may be somewhat tinged with bias or exaggera-

tion as it was a report of a territory by men ambitious for

settlers and statehood. The Pool report is based on

personal memory and might therefore be suspect. However
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there does not appear to be significant disagreement among

the reports.

Particular note should be taken of the comments of

the several reporters upon the presence of trees along the

riverline and on the mountainsides. As will be discussed

later, the tree cover in the area was the first to dis-

appear and pictures taken in the 1890's of the area while

accurately depicting the grass and shrub cover at that time

were taken too late to include the trees, with one excep-

tion. As late as 1892 the Huachuca Mountains were de-

scribed as being well wooded to their base (Mearns, 1907,

p. 101). The river banks appear to have been generally

lined with cottonwood, ash and walnut. The absence of any

considerable comment as to the prevalence of mesquite is

both interesting and important. From the descriptions

reported it might be deduced that mesquite and associated

plants and shrubs were present but not to an extent that

warranted more than passing notice. The fact that some

notice was given of such vegetation further north in the

valley near Benson lends credence to this assumption.

From the foregoing a picture emerges of the vegeta-

tion cover of the Upper San Pedro River Valley as it was in

1870. The river trench itself and the lower slopes of the

basin were dominated by grasslands gradually diminishing in

density with elevation on the slopes of the flanking moun-

tains. As the grassland diminished upwards the ground
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became barren with mixed grass and shrub which gave way

upwards to oak and juniper and finally pine trees. The

pattern seems to fit with the vertical zonation of plants

as discussed by Shreve (1922, p. 270) concerning desert

highlands. The fact that grasslands prevailed at the

southern end of the valley with a minimum elevation of

Lk,200 feet would indicate that the upper reaches of the

grasslands approached the 5,000 foot contour line. This is

in consonance with normal vertical zonation of vegetation

in an arid zone. Grasslands are to be found between 3,500

feet and 5,000 feet; oak woodland (encinal) from ,800 feet

to 6,000 feet; pine begins at 5,500 feet and is superceded

by Douglas fir at 7,500 feet (Wailmo, 1955, pp. k67-469).

Grasslands under normal conditions of 10-12 inches of rain-

fall can be expected to be dominated by black grama to

approximately 4,600 feet with scattered creosote bush,

blackbrush and catclaw. In the moister areas at lower

elevations Sacton grass and mesquite groves will be found.

Cottonwood, willow, walnut and ash will be normal along

streamlines 3,500 feet to 5,000 feet (Wailmo, 1955, pp.

480). Above 4,600 feet blue grama will dominate, mixed with

mesquite and coarser grasses requiring more moisture. In

addition there will be a scattering of agave, prickly pear

and sotol. Above 5,000 feet the principle grass cover will

be lovegrass accompanied by the coarser grasses of the
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lower levels. The grasscover continues upward with the oak

woodland and coniferous trees of the higher altitudes.

Those travelers and explorers who have been quoted

as describing the landscape were unfortunately more inter-

ested in the valley basin and its potential for grazing and

farming than they were in the upland forested areas. How-

ever the few who did mention the forested areas in any

detail did verify the general sequence of vertical zona-

tion. It will be recalled that the Huachuca Mountains were

described as being forested from their base upwards.

Figure 1 indicates that the valley pediment abuts upon

the base of the mountains at approximately the 5,000 foot

contour or the normal lower limit of oak woodlands (Mearns,

1907, p. 101).
Figure 6 shows the vegetation cover of the upper

San Pedro River Valley as it was in 1870 as deduced from

available descriptions of explorers and early settlers and

postulations of Benson and Darrow (1954, pp. 16-21), Shreve

(1922, pp. 269-274) and Wailmo (1955, pp. 466-480).

Obviously the boundaries of the various vegetation zones

must be less than precise since there is normally some mix

of vegetation both within and along the borders of each

zone .
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CHAPTER III

OCCUPATION BEFORE 1870

The effort necessary to assemble information of the

geographic environment of the Upper San Pedro River Valley

may be taken as indicative of the limited use of the valley

prior to 1870. Human occupance may be divided into three

periods: Indian, Spanish-Mexican and American.

Pre-historic Indian occupance is known by artifacts

unearthed by archaeologists. Such evidence locates the

Babocomari Indians along the river of the same name. They

engaged in agriculture and hunting during the period 1200

to 1450 AD (DiPeso, 1948, p. 402). By 1400 the descendents

of the Salados who had occupied a portion of the upper Gila

River were forced out of that area by the Apaches and their

allies (DiPeso, 1948, pp. 10, 394). This group known to

the Spanish as the Sobaipuri were a branch of the Piman

Indians and numbered approximately 2,000 people in 15

villages along the San Pedro Valley below Fairbanic (Sauer,

1935, p. 32 and Bolton, 1936, p. 367). With the coming of

the Sobaipuris the Babocomari Indians disappeared from the

scene probably by absorbtion. Father Kino visited the

Upper San Pedro River Valley in 1696 and found two villages

in the vicinity of Fairbank. The largest, Quiburi, just
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north of Fairbank contained some tLj souls" and possessed

over 500 head of cattle and a like number of sheep and

goats introduced earlier by the missionaries. The smaller

village of Santa Cruz de Gaybanipitea south of Fairbanjc had

some "100 Kino further stated there were no more

villages for 60 miles to the north (Bolton, 1919, pp. 165-
166). The Sobaipuri engaged in irrigated agriculture

raising corn, beans, squash and cotton and supplemented

their diet with hunting of the plentiful animal life in the

valley (Bolton, 1936, p. 367).
It is apparent that up to the coming of the Spanish

the Upper San Pedro River Valley had been sparsely inhab-

ited by a group of sedentary agriculturists concentrated in

the area near the confluence of the Babocomari and San

Pedro Rivers. The occupation of the valley by the

Sobaipuris continued "though much harassed by Jacomes and

Apaches in the east" (Bancroft, 1962, p. 358) until 1792

when they abandoned the valley to their enemies, moving

into northern Sonora and the Santa Cruz Valley (Nentuig,

1951, p. 79).
While the Spanish established small missions at

Quiburi and Santa Cruz de Gaybanipitea and Huachuca these

fell into ruins with the death of Father Kino in 1711

(Wagoner, 1952, p. 17). Nothing more is heard of the

valley until the establishment of three land grants by the

Spanish between 1820 and 1833. These grants were the San
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Ignacio del Babocomari grant located astride the Babocomarj

River and containing eight sitios or approximately 35,000
acres, the San Rafael del Valle grant astride the San Pedro

River from just north of Hereford to Charleston containing

approximately 20,000 acres and the San Juan de las Boquillas

y Nogales grant astride the San Pedro River from north of

Charleston to a point some four miles south of St. David

and containing approximately 20,000 acres (Matteson, 1946,

p. 313) (Figure 7). This attempt to reenter the San Pedro

River Valley is explained by the temporary pacification of

the Apaches at that time under the Spanish policy of

employing bribery in place of their former unsuccessful

military efforts to stop Apache raids. However with the

overthrow of the Spanish by the Mexicans in 1822 the

bribery stopped and Apache depredations re-commenced. As a

result between 1833 and 1840 the land grants were abandoned

(Mattison, 1946, p. 327). The grants were utilized mainly

for cattle grazing and the largest operation, San Ignacio

del Babocomari, was reputedto have grazed 4o,000 cattle

(Bartlett, 1854, pp. 396-397). With the abandonment of the

Spanish and Mexican land grant ranches no further human

occupation of the valley, other than transient, occurred

until after the acquisition of the area by the United

States in 1853 as a part of the Gadsden Purchase (Bartlett,

1854, p. 320).
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The American phase could be said to have begun with

the movement of Cooke across the Upper San Pedro River in

1846. Cooke and those who passed through the Upper San

Pedro River Valley during the period i846-l86o all attest

to the fact that the upper valley was devoid of human

occupants (Cooke, 1938; Bartlett, 1854; Emory, 1857 and

Bell, 1854). Just north of St. David in 1856 in the

vicinity of Benson, the Butterfield Overland Mail estab-

lished a junction point for stages east and west and from

Sonora to the south. This latter route was down the San

Pedro River Valley but no remark is made of other use of

the valley (Coiilcling, 1947, pp. 147-150). The Civil War

caused the closing of this post as a part of the general

confusion in the area. Federal troops left and the Apaches

roamed freely over the entire area east of Tucson until

after the close of the war (Report to the Secretary of

Interior, 1896, p. 21). As a result of preoccupation of

the United States with the Civil War the Confederates for

a short time in 1862 held precarious control of the Tucson

area. They were driven out by the "California Column" of

General Carleton in early 1863. This led to the western

half of Arizona being reopened to miners and settlers but

the east including the Upper San Pedro River Valley re-

mained Apache territory (Brandes, 1960, p. 73).
In 1866 Camp Wallen was established on the

Babocomari River at the site of the old ranch headquarters.
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This camp which was abandoned in 1869, acted as an outpost

to the east of the Santa Cruz Valley (Ibid., p. 75). In

1869 Col. H. C. Hooker attempted to establish himself with

11,000 head of cattle on the Babocomari but was soon driven

out by the Apaches although he had 40 vaqueros and Fort

Crittenden was nearby (Report to the Secretary of Interior,

1896, p. 21). In 1857 a mine was started near the present

site of Tombstone by Fred B. Brunckow but closed at the

outbreak of the Civil War and no further activities took

place in that area prior to 1870 (Butler, Wilson & Rasor,

1938, p. 40). There were undoubtedly many prospectors

roaming through the area as there were throughout the

southwest after the Civil War but no permanent settlers.

To be sure the Upper San Pedro River Valley during that

period had little to attract settlers. With the continual

threat of Apache depredations and potential markets un-

economically distant, there was little to attract settlers.

A traveler through southern Arizona including the San

Pedro River Valley had this to say in 1864, "No country

that I have yet visited presents so many striking anomalies

as Arizona. With millions of acres of the finest arable

lands there was not at the time of our visit a single farm

under cultivation in the territoryt' (Browrie, 1865, p. 423).
After the conclusion of the Civil War the overland stage

route across the San Pedro Valley in the vicinity of Benson

was reopened with military guards to protect the stage
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stations from the Apaches. As a result of the need of the

stations for supplies of forage, and the presence of some

protection, there were five locations of farms from Benson

north to Tres Alamos between 1868 and 1870, but none to the

south.

In summary the population of the Upper San Pedro

River Valley probably never exceeded five or six hundred

people before 1870. The primitive river agriculture of the

Sobaipuris at most could have affected only a small area

around the mouth of the Babocomari River. The three

Spanish land grants operated for such a short time as to

have had relatively little effect upon the grasslands.

Before the Mexican War the cattle left behind by the

departure of the three land grant operations in the valley

had become wild and were gradually scattered and killed by

the Apaches (Wagoner, 1952, p. 27). The minor effect upon

the grassland is evident from the descriptions of the area

by Cooke and subsequent travelers in the valley after i8k6.

The Apache dominated the area as a route to Sonora but left

no evidence of occupance other than camp sites en route to

or from raiding expeditions to the south. It seems fair to

say that up to 1870 the Upper San Pedro River Valley had

existed without significant change in its landscape since

the beginning of human occupation.



CHAPTER IV

OCCUPATION OF THE UPPER SAN PEDRO RIVER VALLEY
1870-1900

Occupation and Use of the Land 1870-1900

The historical record of human use of the Upper San

Pedro River Valley indicates two major phases: 1870 to

1900, and 1900 onward. The first might be called the

cattle-mining period and the second the cattle and small

tract period. The changes in the landscape of the area

generally coincide with the same two time divisions and

might be designated as the period of major change and the

period of continuing change. For this reason and for the

sake of maintaining better perspective the period from 1870

to 1900 will be examined in this chapter and the period

1900 to the present in Chapter V. In order to do this the

sequence of occupation and use of the land during the

period will first be considered; this will be followed by

an analysis of concurrent changes in the landscape.

In 1870 the Upper San Pedro River Valley presented

a landscape essentially unaltered from that first described

by Father Kino (Bolton, 1919, p. 165). Apaches were in the

process of pacification and for the first time since the

arrival of the white man in the southwest, occupation of
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the Upper San Pedro River Valley was possible without

danger to settlers. However after Col. Hooker's abortive

attempt to graze cattle in the upper reaches of the

Babocomari in 1869 (Report to the Secretary of Interior,

1896, p. 21) there was no further record of occupation of

the valley until 1875. To the west settlers were moving

into the valley between the Santa Rita Mountains and the

Whetstones and beginning the grazing of cattle which would

culminate in the Vail Empire Ranch. To the east Col.

Hooker, in 1872, established his great cattle ranch in

Sierra Bonita (Wagoner, 1952, p. 42) . However there was a

reluctance initially to settle the Upper San Pedro Valley

because of the memory of recent depredations of the Apache

and probably even more because of the old Spanish grants.

The treaty of Guadalupe in 1853 had guaranteed the titles

of legitimate Spanish grants included in the Gadsden

Purchase. The Babocomari, San Juan de las Boquillas y

Nogales and San Rafael del Valle grants effectively covered

the greater part of the two perennial stream beds of the

Upper San Pedro Valley and the most desirable land. Since

landseekers were aware of the importance of water in an

essentially arid area they were reluctant to risk settle-

ment there (Hinton, 1954, p. 235).
The land settlement of Arizona up to 1900 was

generally done under the Territorial land laws of 1864

which protected squatters rights under "possessory titlest'
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to i6o acres of surveyed or 320 acres of unsurveyed land.

While the land secured under this law was negligible when

compared with the amount necessary for profitable opera-

tions it did secure title to any water on the land. How-

ever with water and use of the free range which constituted

the bulk of the land at that time there were almost un-

limited opportunities for development of cattle and sheep

raising. Homestead or Desert Land entries under federal

law were seldom used by settlers until a court decision

near the close of the nineteenth century made eventual

validation of land claims imder the Territorial law

dependent upon meeting requirements of federal land laws

(Morrisey, 1950, p. 153). In order to evaluate the land

occupation and utilization of the Upper San Pedro River

Valley it is necessary to bear in mind that the actual land

held by individuals did not limit the scope of their

activities nor the amount of land actually used. In most

cases the land held was a base for operations. In some

cases cattlemen actually paid taxes on herds of livestock

without land or with no more than five or ten acres

representing a home ranch and a water supply.

The first recorded land claim in the Upper San

Pedro River Valley was declared by a G. W. Belamy in 1875

who described his land as "160 acres with water and ditch

situated one half mile below old Camp Wallen on Babocomari

Creek." He was joined by a William W. Wright who claimed
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Hall land, grass, timber and water and on a 16o acre

plot adjoining Belamy to the southeast. One other settler

declared a 160 acre parcel of land on the San Pedro River

this same year two and one half miles west of the old

Bronkow mine (about half way between Charleston and

Fairbanic). None of these three original homesteaders again

appear in the records and it is assumed they soon gave up

their land (Record of Land Transactions, Vol. 1).

In 1877 two more land claims were recorded on the

Babocomarj and like their predecessors disappear from sub-

sequent records. During this same year a group of Mormon

settlers arrived in the vicinity of what is now St. David.

These were destined to be the first permanent settlers of

the Upper San Pedro River. They consisted of five families

and two bachelors, accompanied by farming tools and a few

dairy cattle. The Mormons were sedentary agriculturists

partial to irrigated farming. Their scouting expedition

of the previous year had selected the area because of its

proximity to a water source suitable for irrigation. While

they noted a deep channel in the San Pedro north of their

area they settled along the marshy cienega in the river

trench to the south (McClintock, 1921, pp. 232-235). Fort

Huachuca was also established in 1877 south of old Camp

Wallen on higher ground and where there was plenty of water

and wood. A sawmill was established in the Huachuca

Mountains to provide construction material for the fort
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(Patch, 1956, Pp. 1-6). The McGarvey brothers were re-

ported as grazing some cattle and 7,000 sheep on the

Babocomari seven miles above Camp Wallen, and a vegetable

garden for the troops at Fort Huachuca was reported in the

vicinity of Camp Wallen (Hinton, 1951, p. 21311). This same

report implies that there were no other occupants of the

area with the exception of the Mormons at St. David.

I have been down the San Pedro 12 miles
below the mouth of the Babocomari Creek and up
the San Pedro to its head in Sonora and on all
its tributaries. It is impossible for me to
estimate the number of settlers that could find
valuable farming land and stock ranches on this
river. . . . There is some talk about this
valley being covered by Spanish Grants, but
whether it is this or the depredations that
keeps settlers out I do not know (Hinton, 1951,
pp. 235-236).

Thus at the close of 1877 there are records of four land

claims on the Babocomari plus two brothers grazing cattle

and sheep there. Nearby was the new Fort Huachuca with a

small garrison and a minor lumbering operation in the

mountains. To the north were the Mormon settlers at St.

David and one other land claim some fifteen miles to the

south.

A search of the records of Pima County during this

period bears out the lack of occupation of the area. i86o

election records included a voting precinct at Camp Wallen

where the poll book showed eleven North American names and

forty-one Latin names. The election of 1870 shows only

the Tres Alamos precinct north of Benson with the poll book
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containing seventeen names all of settlers north of St.

David (Pima County Election Returns, 1868, 1870). In 1873

a petition to establish a San Pedro school district was

presented to the Pima County Board of Supervisors. All

names on the petition came from people living north of St.

David (Pima County Letters & Petitions to Board of Super-

visors, 1873). The poll list of 1878 for Tres Alamos

precinct includes the names of the new Mormon settlers at

St. David (Pima County Election Reports, 1878).

At this juncture a new development took place.

Early in 1877 a roaming prospector named Ed Schieffelen had

joined an army patrol going to the newly chosen site for

Fort Huachuca on a scouting expedition. Using the proximity

to the patrol for protection Schieffelen had been prospect-

ing along the way. Prospecting from Fort Huachuca along

the San Pedro River the soldiers predicted he would ttfind

his tombstonett (Lockwood, 1932, p. 202). Schieffelen

finally joined with two men doing assessment work on the

old Brunckow Mine which operated in a small way before the

Civil War and had been closed since i86o. As the result of

his prospecting by August of 1877 Schieffelen had located

the Tombstone and Graveyard claims in the vicinity of

Tombstone. Going to Tucson he was unable to generate

interest there in his find. It was not until early in 1878

that Schieffelen, now joined by his brother Al and Richard

Gird a geologist and engineer, was able to establish the
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presence of valuable minerals in the Tombstone area.

Financed by the aid of territorial governor A. P. K.

Safford and John S. Vosburg, a merchant of Tucson, plans

were made for exploitation of the newly found mining claims.

Word soon got out of the rich silver discoveries and pros-

pectors flocked to the area (Lockwood, 1932, pp. 204-212).

During the year 1878 two new land claims were filed, one

at the junction of the Babocomari and San Pedro rivers and

one on the west bank of the San Pedro opposite Charleston.

At the same time there were claims for mill sites at

Contention, Fairbank and Charleston (Cochise County Record

of Land Transactions, Vol. i) (Figure 1).

As might be expected the year 1879 witnessed an

acceleration in activity on the Upper San Pedro River

Valley. Fifteen land claims were filed during the year,

all but one within ten miles of Tombstone. In addition

the Schieffelen interests located on 960 acres of timber

in the Huachucas and established a sawmill there (Ibid.).

Part of the Mormons moved south to the Huachucas to escape

malaria, a product of the marshy cienegas at St. David.

Those remaining behind demolished the beaver dams and

drained the marshy ground to eliminate possibility of

recurrence of the malaria. One member of the group, John

Campbell, remained in the Huachucas to establish a sawmill

to meet the growing demands from Tombstone (McClintock,

1921, pp. 232-240). During this same year the townsites
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of Contention, Tombstone and Charleston were located

(Record of Land Transactions, Vol. 1). Stamp mills to

process the ore of Tombstone required water and as a

result were located on the San Pedro River near Tombstone.

One mill at Contention, one at Fairbank and four at Charles-

ton were located during 1879 (Butler, et al., 1938, p. 42).

Charleston, Tombstone and Contention requested appointments

of justices of the peace and constables. The Tombstone

request cited an approximate population of 2,000 in its

vicinity. Three months later, in August, Tombstone

requested incorporation as a village or town and reported

a census of the town showing 470 population. Indicative

of the conditions at the time, the Tombstone census re-

ported a total of eight children belonging to three

families and a total of no more than twenty-five women,

mostly unattached (Pima County Letters & Petitions to Board

of Supervisors, March & August 1879). In November the

population of Tombstone was estimated at between 1,000 and

1,500 and that of Charleston at 600 to 800 (Arizona Weekly

Star, 2 November 1879).

With the growing importance of the Tombstone area

it is not surprising that interest was aroused in the

Spanish Land Grants of the Upper San Pedro. The Babocomari

Grant had come into American hands through purchase of the

rights of Mexican descendents of the original grantees, by

Robert Perrin. A Tucson attorney G. Hill Howard found some
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of the heirs to the San Juan de las Boquillas y Nogales

Grant and purchased one half of their interest at this

time. By mid i88o Howard had acquired 17/l8ths of the

ownership in the grant and soon after sold half his inter-

est to George Hearst of San Francisco. During the next

five years they sold more than 2,000 acres to various

mining companies in the area even though their claim to

the grant was still in litigation in U. S. courts. There

is no indication of use of the remainder of the grant for

agricultural purposes at that time (Records of San Juan de

las Boquilla y Nogales Grant, 1890). The San Rafael del

Valle Grant, claimed by Juan Pedro Camou, was in litigation

at that time but no attempt to utilize the land was re-

corded.

With the influx of miners and supporting population

there was a ready market for fresh meat, both beef and

mutton. There was also a thriving market for lumber and

cordwood; the latter selling for 3O per cord. For the

Mormon settlement, geared to the production of vegetables

and grain, the mining development resulted in growing

prosperity (McClintock, 1921, p. 239). However with a

total of only twenty-two land claims in the entire area of

some thirty townships activity on the land was limited,

particularly since fifteen of the claims were declared in

1879 and none were more than four years old.



The year i88o saw eleven more land claims declared.

As before these were mainly along the San Pedro River in

the vicinity of Tombstone and along the Babocomari. Mining

continued to flourish producing by the end of the year

$2,318,567 mainly in silver. Tombstone was rapidly becoming

the largest town in Arizona. Local records of this period

do not provide evidence as to the activities of the settlers

on the land in the area. The U. S. Census for i880 gives

the Pima County livestock population as: horses 1,328,
mules 208, oxen 218, milk cows 3,171, cattle 8,353 and

sheep 11,125. This report covered all of the territory of

present Pima, Santa Cruz and Cochise counties (10th Census

of the U. 5., 1880, Compendium Part I, p. 836). Since the

Santa Cruz, Sonoita and Sulphur Springs valleys had all

preceded the San Pedro in settlement it seems reasonable

that less than half of the total livestock population would

be in the Upper San Pedro River Valley. For the same year

average size of farms in Pima County was placed at 175

acres (10th U. S. Census, 1880, p. 31). Clarence Gordon, in

a supplemental report to the 1880 Census published in 1885,

wrote of the San Pedro Valley:

The valley of the San Pedro River is
occupied at intervals by small numbers of
cattle or sheep. The settlers in the valley
are Mexicans, Mormons and California and
Texas cattlemen, usually holding but small
herds . . . in 1880 with the exception of
3600 cattle on the Babocomari ranch and 2500
in Mule Pass, holdings were mostly 50-250
each. Two flocks of sheep, 5000 near Camp



McDowell and 3000 near St David (Gordon,
1885, p. 93).

The foregoing is concerned mainly with the Upper San Pedro

River Valley. While based on the 1880 Census the supple-

ment was not published until 1885 and contains statements

based on activities which did not occur until after i880.

The cattle herd on the Babocomari, the property of Perrin

and Tevis, does not appear on the tax rolls until after

1882. The herd in Mule Pass was the property of the

Slaughter ranch in the San Bernardino Valley and was of a

transient nature. The herd of sheep at Fort McDowell is

of course out of the valley (Cochise County Tax Rolls,

1882 and 1885). Gordon ent on to say:

The Babocomari Creek passes through a basin
of considerable merit for stock as the plain or
bench lands cut by the river are finely grassed
and the water is permanent. Unquestionably the
country adjacent to the upper waters of the San
Pedro about the bases of the Huachuca and Mule
Mountains and Mule Pass is of better description
than the areas inclosing the San Pedro north of
its junction with the Babocomari. . . . The
mining districts provide a market for beef
raising on the San Pedro (Gordon, 1885, pp. 96-
97).

This description of the Upper San Pedro River Valley

closely resembles that of Major Cooke in i846 mentioned

earlier.

In 1881 fifteen additional land claims were filed

in the area to bring the total since 1870 to fifty-three.

Since 1878 these claims had been oriented upon Tombstone

(Figure 8). However even combined with the Spanish Land

Lk9
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grants then in litigation and the Fort Huachuca Military

reservation they accounted for only a small portion of the

land in the area (Cochise County Record of Land Transac-

tions Vol. I).

There were nineteen active mines in the Tombstone

area which produced $4l38,12.O0 in silver in June 1881

(Tombstone Daily Nugget, 29 July 1881). In August of 1881

the first water flooding of a mine in the Tombstone area

occurred at the 500 foot level, an omen for the future but

not recognized as such at the time. However it was pre-

dicted that there could be sufficient water available from

pumping the mines to permit the stamp mills then located on

the San Pedro River to be moved to Tombstone (Tombstone

Daily Nugget, 5 August 1881).

At this time the copper deposits discovered in the

Mule Mountains, at about the same time as the silver dis-

coveries in the Tombstone area, were being actively ex-

ploited. At Bisbee two mines were operating and two

smelting furnaces were in production (Tombstone Daily

Nugget, 5 October 1881). It was this operation which

caused one writer to state they built a little water

jacketed furnace and cut all the oak and pine trees off

Mule Mountain to make charcoal to run it. . . . This

resulted in denudation of the wood in the hills plus the

killing of vegetation by sulfur fumesu (Jouralman, 1934,

p. iok). While early descriptions of mountain woodlands
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were lacking in detail as to density they did agree that

the mountains surrounding the Upper San Pedro River Valley,

including the Mules, were forested. The fact that the Mule

Mountains were able to provide sufficient wood to support

the requirements for smelting of the ore and steam genera-

tion necessary to the mining operations of the Bisbee area

in the 1880's appears to prove the presence of woodlands of

some magnitude.

As the mining operations in the Bisbee area

expanded during the 1880's the forested growth of the Mules

was completely used up (Dunning & Peplow, 1959, p. 103).
That the same thing was occurring to the north in the

Dragoons and the Whetstones is evident from reports of the

hauling of wood to Tombstone by both the Mormons at St.

David (McClintock, 1921, p. 239) and ranchers in the

Dragoons (Fourr, 1936). There was need for fuel to support

the steam plants of the various mines and the "roasting

furnaces" (Dunning & Peplow, 1959, p. 89) at the stamp

mills on the San Pedro, as well as domestic requirements of

the population, then approaching 6,000 in the three urban

settlements in the area. Until i88i there was no outside

source of fuel. Even with the coming of the railroad to

Benson the costs of imported fuel were not competitive with

local fuel if available (Tombstone Daily Nugget, 7 December

1881). Another indication of the heavy cutting of available

tree growth in the area is contained in a warning issued to
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land claimants in the area by the government. This stated

that the cutting of wood on land claims other than to clear

land for cultivation is illegal until the land is patented.

It was stated that the settlers were denuding the land of

wood for sale to Tombstone, Charleston and Contention

(Tombstone Daily Nugget, 15 September 1881).

At this time the livestock population in the Upper

San Pedro River Valley was still small. While no accurate

census is available it can be assumed that it was no more

than the three thousand estimated, upon the basis of tax

assessments, in the following year.

The year 1881 saw the establishment of Cochise

County by separation from Pima County. At this time the

Upper San Pedro River Valley had a population of approxi-

mately 6,000. A census early in 1882 counted 5,300 in

Tombstone, 452 in Contention and 423 in Charleston as well

as 82 in the Huachuca area and 9 in Hereford (Tombstone

Weekly Epitaph, 16 July 1882). There were 53 land claims

recorded and claims in the courts for the San Ignacio del

Babocomari and San Juan de las Boquillas y Nogales Grants.

In addition the Fort Huachuca Military Reservation occupied

the main portion of three townships. At this time the

Southern Pacific Railroad had reached Benson and work was

in progress by the Santa Fe Railroad to build a line from

Benson to Nogales via Fairbank and the Babocomari River

Valley.
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Only in 1882 are the first records indicating

actual land occupation and usage available. These are to

be found by an analysis of the tax rolls of the new county.

The early tax collections were a matter of the initiative

of the county assessor. He was not only responsible for

locating and assessing property but also for the collection

of taxes. Since the area was at that time somewhat lacking

in respect for law and order (Tombstone Weekly Epitaph,

1882), it depended to a considerable degree upon the

willingness of individuals to be assessed and taxed. As a

result there is little question that taxes were collected

on somewhat less than the total value of property, both

personal and real in the county (Alexander, 1964). It is

notable however, that the three Spanish Land Grants, all

in court litigation at that time, appear on the tax rolls

as paid in full (Cochise County Tax Roll, 1882). The first

tax roll includes 2,008 cattle which is undoubtedly low.

In 1885 Governor F. A. Tritle in his report to the Secretary

of Interior recommended adding at least fifty per cent to

county assessors returns (Report to the Secretary of

Interior, 1885). On this basis it may be assumed there

were at least 3,000 cattle on the Upper San Pedro River

Valley ranges. This however can be misleading since cattle

of both the Sonoita and Sulphur Springs valleys were often

to be found in the San Pedro Valley and the Tully-Ochoa

Sheep ranch just north of St. David used the Whetstones as
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a grazing area (Interview with Alexander, l96'i) (Arizona

Weekly Star, 9 August 1887). In addition, the upper San

Pedro River Valley was on the cattle trail west from Texas

and New Mexico, one branch of which followed the old Cooke

route from the southern end of the valley north to Benson

and thence west. As a result there was a considerable

activity of livestock from outside the valley at this time.

Beef prices were rising and local demand exceeded supply.

As a result herds were being increased at a rapid rate.

Cattle were imported from Texas, Utah and old Mexico to

build up herds in the shortest possible time (Wagoner,

1952, p. 'fk).
In addition to more than 5,000 population, Tomb-

stone had 600 dwellings, two churches, more than 100 chil-

dren in school and almost 700 men employed in the mines.

Charleston and Contention employed another 150-200 men.

The first stamp mill was built during 1882 in Tombstone

using water from the Sulphuret mine. By 1886 all stamp

milling would be done in Tombstone; Charleston and

Contention would cease to exist (Butler et al., 1938,

pp.
With the first tax roll in Cochise County it is

possible to identify the land occupied and used, whereas

from 1870 to 1881 records only indicated the filing of

land claims. Figure 9 indicates land on which taxes were

paid in 1882. A comparison indicates that the bulk of the
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land actually in use by 1882 was to the west of the San

Pedro River. Further examination discloses that the land

occupied includes either access to the water of the

Babocomari or San Pedro rivers or to the springs in the

canyons along the eastern slopes of the Huachuca Mountains

(Cochise County Tax Roll, 1882). The availability of water

was early recognized as essential to stock grazing in the

San Pedro Valley and would continue to control the use of

the open ranges. Locating upon the available water by home-

steaders meant that any large operations, other than on the

three Spanish grants, would depend on acquiring water rights

mainly established by 1882 (Wagoner, 1952, p. 69).
Since land entries in 1882 were generally limited

to 160 acres, except for desert lands which required water

development, the capability to earn a living with cattle

depended upon a much greater grazing area than that

allowed. Various authorities agree that a requirement for

25 acres per head of cattle (Thornber, 1910, p. 29L1), or

2,1i60 acres for 100 head of cattle, is the basis for

successful cattle grazing in southern Arizona. It is also

agreed that 100 cattle was the minimum required to earn a

living (Wagoner, 1952, p. 68). Only six of the fifty-three

land occupants in 1882 had herds meeting the minimum

requirement for a living (Cochise County Tax Roll, 1882).

Before proceeding further, it is necessary to

determine the capacity of the Upper San Pedro River Valley
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for grazing of livestock. Approximately one third of the

area can be considered either unsuitable or unavailable for

grazing. Generally that part of the area above 5,000 feet

in elevation is too steep and rough for cattle. The area

in the Tombstone Hills is too rough, and at that time was

almost completely covered by active mining claims. There

are also various smaller rough areas which are unsuitable.

Unavailable is the Huachuca Military Reservation. As a

result there were approximately 20 townships with a

maximum grazing capacity of 18,000 cattle in the Upper San

Pedro River Valley. It is clear that in 1882 the estimated

cattle population of 3,000 did not strain range capacity

(Cochise County Tax Roll, 1882).

During the early 1880's a highly optimistic

advertising campaign had been carried on by the railroads

and speculators urging settlers to come to Arizona with

such phrases as: "Unsurpassed facilities for grazing .

not an acre of grassland is unavailable for stock raising

because of lack of water. . . . Here the climate is almost

perpetual spring and even in the driest season the feed

never fails" (Morrisey, 1950, p. 155). As a result

settlers in the Upper San Pedro River Valley more than

doubled to a total of 110 (Cochise County Tax Rolls, 1885).

The pattern of occupation remained generally the same as in

1882 with a few of the newcomers moving into the eastern

half of the valley (Figure 10). At this time thirty-three
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of the ranches were held by those appearing on the 1882 tax

rolls (Ibid.).

By 1885 the cattle taxed on the Upper San Pedro

River Valley had increased to 12,028. Adding the gover-

nor's 50 per cent factor leads to a cattle census of 18,056
plus several hundred horses on the range (Cochise County

Tax Roll, 1885). This census indicates that the maximum

capacity of the range was reached even though there had

been severe losses that year due to drought (Wagoner, 1952,

p. 45). The Tombstone Stock Growers Association recognized

the situation and early in 1886 issued a warning published

throughout Arizona, New Mexico and Texas calling attention

to the overstocking of the ranges on the San Pedro and

stating that exaggerated advertising of the possibilities

for cattle grazing should be stopped. The warning further

stated that no trail herds would be allowed to pass through

the San Pedro Valley without prior permission of the

Tombstone Stock Growers Association (Tombstone Weekly

Epitaph, 4 April 1886). This announcement indicates the

change that had taken place since 1882 when the Tombstone

Epitaph was urging settlers to come to the San Pedro Valley

where, "these valley areas as well as their tributary mesas

and mountain land are covered with rich grass on which

stock fatten the year round" (Tombstone Weekly Epitaph, 17

January 1882).
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Mining activities continued important in the

Tombstone area in 1885. By this time there were eighty-

seven mining claims patented of which all but ten were in

the Tombstone Hills (U. S. Bureau of Land Management,

Master Plats, 196k). The water problem in the mines was

under control by the use of pumps. The value of mine

products had dropped to 1.3 million dollars as compared to

the peak year, 1882, when 5.2 million dollars was reported.

This was partly due to exhausting of some of the richest

ores and partly to rising costs. In 1886 the power plant

for the mine pumping operation was destroyed by fire. As

a result flooding occurred at all levels below 500 feet.

Earlier in the same year the last stamp mill had been moved

from the San Pedro to Tombstone, and Charleston and

Contention were deserted. As a result of the pump failure

and lower silver prices many of the mines closed down. By

1887 only two mines were being worked with a total work

force of less than koo men. The Tombstone area had passed

its peak and although there would be periodic bursts of

activity, it would never regain its past size or importance

(Butler et al., 1938, pp. k'+-k7).

The Tombstone Hills had been generally occupied by

mining operations during the peak years. The result was a

definite disturbance of the ground and ground cover of the

area. Mines were dug, tailing piles appeared over the

hillsides, access roads were constructed to mine sites. In
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addition the requirements for fuel, up until the building

of the Santa Fe railroad to Fairbank in 1882, had elimi-

nated the forests on the adjacent mountains.

Significant changes in both land occupance and land

usage had become evident by 1890. While there was a reduc-

tion of population from the 1885 total of taxpayers there

was an increase in land held of 2,4L10 acres. At the same

time the number of land holdings of 320-1000 acres increased

from five to nine. The number of acres in this category of

farms increased by 3,000 acres; an indication of a tendency

towards enlargement of land holdings. This was accompanied

by the appearance of cattle companies without land operating

with leases. Three of the largest cattle herds at this

time were held by operators owning no land (Cochise County

Tax Rolls, 1890). While only five herds of more than 1,000

cattle were in the area they represented 55.5 per cent of

an estimated total of 36,000 cattle. Four of the five

largest herds were located west of the San Pedro River,

ranging from Ash Canyon near the Mexican border to the

northern Whetstones and including the Babocomari Grant

(Ibid.). It can be seen in Figure 11 that the area around

the junction of the Babocomari and San Pedro rivers and the

area on the eastern slope of the Huachuca Mountains south

of Fort Huachuca show increased exploitation.

The increase in number of cattle between 1885 and

1890 is of particular significance since it took place in
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a period of almost continuous sub-normal rainfall. In 1885

cattle were being shipped from Huachuca Station at distress

prices because of drought (Arizona Daily Star, 25 November

1885). In 1886 the Tombstone Stock Growers Association

warned there was lack of feed for existing stock in the

area (Tombstone Weekly Epitaph, 4 April 1886). In 1887 a

newspaper account is found of the driving of 500 head of

cattle from the San Pedro to Tucson for shipment. This

herd, made up by several small ranchers who pooled their

stock in order to make up a shipment large enough to be

economically feasible, was shipped because of drought

conditions (Tombstone Prospector, 17 December 1887). The

years 1888 and 1889 appear to have had adequate rainfall,

especially the summer of 1889 (Report to Secretary of

Interior 1889, p. 13). Added to drought conditions there

had been a severe depression in prices on the cattle market

since 1885. This had led to a trend toward consolidation

of small holdings into larger companies (Wagoner, 1952,

p. 47). Twenty-six per cent of the seventy-six herds in

the valley represented 80 per cent of all cattle. The

development of artesian wells in the St. David area during

this period led to extensive search for well water else-

where in the valley (Ibid., p. 48). The wells in the St.

David area had encouraged a number of small land holdings

to engage in cultivation of crops rather than livestock

grazing. Here the farms were mainly less than 100 acres
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and primarily dependent upon irrigation from the wells and

to a lesser degree from the river (Report to the Secretary

of Interior 1903, p. 80). Elsewhere in the valley some

wells were developed suitable for stock. Irrigation from

the San Pedro River was expanded from Hereford south

towards the border (Ibid., p. 81).
A rise in the price of silver in 1890 led to a

resumption of activity in the Tombstone area. In spite of

this fact the population of Tombstone had dropped from more

than five thousand in 1885 to less than nineteen hundred.

Charleston and Contention had ceased to exist and no other

towns or villages had appeared in the area. To the south-

east Bisbee continued to grow and this had some effect on

additional settlement in the southern end of the San Pedro

valley (Report to Secretary of Interior 1903, p. 10).

As a whole the Upper San Pedro River Valley in 1890

was a huge cattle ranch. With the exception of the small

crop farms of the St. David area and mining near Tombstone

ther? was no other activity. With an estimated 36,000

cattle in the area it is not surprising that a University

of Arizona botanist stated that gross overgrazing combined

with sub-normal rainfall had so depleted the ranges that it

was difficult to find grass specimens suitable for study.

He stated further that during the summer months cattle had

to depend on foliage of oak and other shrubs for browse

(Tourney, 1891).
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While 1890 was deficient in rainfall, 1891 and 1892

were almost devoid of summer rains. Cattle population rose

in 1891 ten per cent over that of 1890. This was followed

by a decline of fourteen per cent in 1892 and disaster in

1893 when an estimated fifty to sixty per cent of all

cattle on the range died from lack of water prior to the

coming of the summer rains in July (Report to Secretary of

Agriculture 1893, pp. 22-23). W. C. Greene one of the

major cattlemen of the area reported fifty per cent losses

after the annual roundup in September 1893 (Tombstone

Prospector, 23 September 1893). The coming of the rains

in the summer of 1893 saved the cattle industry from com-

plete ruin. However it was noted after the rains that much

of the former grasslands were covered with weeds (Report to

Secretary of Interior 1893, p. 23). A local newspaper

noted that the hills were covered Lth pigweed instead of

the usual grass (Tombstone Prospector, 7 September 1893).

Total rainfall for the summer season was reported as twelve

inches (Tombstone Prospector, 28 September 1893, p. 4').

This was 2.6 inches above average for Tombstone (Green et

al., l96'f, pp. 4127-k29).
Combined with the disastrous drought of 1891-93 was

an equally disastrous economic depression. As a result

recovery of the cattle industry in the valley was slow. In

1895 the taxed cattle amounted to 10,532 or a probable

16,000 on the San Pedro. This number still was large
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enough to strain the grass assets in the area. It is to be

assumed that recovery of the grasslands was something less

than complete. Authorities on the subject state ttDrought

conditions for prolonged periods will be followed by rapid

recovery of semi-desert grasses provided they have not been

seriously weakened by overgrazing or other disturbances"

(Chapline & Cooperrider, 1941, p. 465). It was later

stated that "the carrying capacity of the Arizona ranges

had been seriously depleted . . . majority of ranges have

had capacity reduced by at least 50 per cent since early

905tt (Cotton, 1906, pp. 33-34). However with rising

cattle prices herds increased and overgrazing continued.

In 1897 Cochise County shipped 85,000 cattle to market

(Report to the Secretary of Interior 1897). The Upper San

Pedro normally accounted for from 20 to 25 per cent of the

Cochise County total, thus must have shipped in the

neighborhood of 20,000 cattle that year. The year 1900

indicates approximately 18,000 cattle on the range.

Using the formula of the assessor's cattle count

plus 50 per cent as recommended by Territorial Governor

Fredrick A. Trittle, the Upper San Pedro River Valley had

been overstocked in all but three years from 1885 to 1900

(Figure 12). During the same period there had been below

average rainfall or drought conditions on the range in ten

of the fifteen years of the period (Reports to Secretary of

Interior 1885-1900).
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During the period between 1890 and 1900 Tombstone

continued to decline. The 1893 depression saw the mines

again reducing activities; all were closed down by 1896
(Butler et al., 1938, p. 46). The population of Tombstone

had fallen to 646 by 1900 (Report to Secretary of Interior

1903, p. 10). During this same period the area just east

of the San Pedro River Valley and south of Bisbee was

developing with the addition of Warren and Lowell, actually

suburbs of Bisbee, and the beginnings of the smelter town

of Douglas on the border. This additional population

created markets for agricultural produce. In addition to

more than 1000 acres of irrigated croplands in the vicinity

of St. David the river bottom land to the south of Hereford

was beginning to be cultivated for crops. Where artesian

wells were used in the St. David area for irrigation, water

from the San Pedro River was utilized to the south. Hay,

grain and vegetables were raised as money crops (Ibid.,

pp. 80-81).

The trend in land occupance between 1890 and 1900

indicates a continuation of movement onto the lands of the

eastern slopes of the Huachuca Mountains and the southern

end of the valley (Figure 13). The pattern of settlement

in the Upper San Pedro River Valley reflects the importance

of water sources in the area. The lineal arrangements of

the three Spanish grants along the Babocomari and San Pedro

rivers effectively eliminated use of a large part of the



TISS

1199

T2OS

T2IS

T22S

T 2 3S

T 2 4S

70iiit
z7-Il-

N
,,

RI9E R2OE R2IE R22E fi23E

Source: aCochise County Tax Rolls 1900

Fig. l3.--Land Holdings in Upper San Pedro River Valley
1900 (not including Spanish Grants)a



71

adjacent properties (Figure 8). It is noteworthy that those

townships astride the rivers and near the grants have few

settlers. The one exception, T2OS R21E, has a portion of

the Babocomari River available. On the west, south of Fort

Huachuca, the water sources from the Huachuca Mountains are

effectively pre-empted by occupation of the land around the

canyon mouths. The settlements to the east of the San

Pedro River are mainly in the western Dragoon Mountains to

the north and on the southern slopes of the Mules. The

settlements at the north of the area are generally centered

on the artesian wells near St. David. Those settlements at

the southern end of the San Pedro River use it for irriga-

tion.

Not only had the trend towards occupation of the

southwestern portion of the area continued since 1882 but

also the trend towards larger land holdings. Table II

indicates a relatively stable proportion of total land

holdings up to 320 acres and a steady increase in the

proportion of holdings of 320 to 1000 acres. These latter

holdings represent most of those in the area having herds

of more than 100 cattle. Figure lt illustrates the

distribution of total land holdings by size.

By 1900 the total land held by settlers and the

Spanish grants amounted to 10.7 per cent (76,975 acres) of

the total area of the Upper San Pedro River Valley. This

represented a 50 per cent increase from 1882. The
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CATEGORIES OF LAND HOLDINGS IN UPPER SAN PEDRO RIVER
VALLEY BY NlH4BER, ACREAGE, PERCENTAGE OF TOTAL

HOLDINGS, AND AVERAGE SIZE 187o_l900a

Acreage of % of all
Average size
of holdings

Year holdings No. Acreage holdings acres

1882 0-159 9 720 1.2 80
160-319 38 6,o8o 10.0 160
320-999 3 1,600 2.3 533
Sp Grants 3 51,572 86.5
Total 53 59,972

1885 0-159 24 1,920 2.8 80
160-319 78 12,480 18.0 160
320-999 5 2,560 3.7 512
Sp Grants 3 51,572 75.5
Total 110 68,532

1890 0-159 22 1,760 2.4 80
160-319 75 12,080 16.8 161
320-999 9 7.3 618
Sp Grants 3 51,572 73.5
Total 109 71,972

1900 0-159 26 2,080 2.7 80
160-319 83 13,410 16.8 161
320-999 15 9,150 12.0 610
Sp Grants 3 51,572 67.5
Total 127 76,212

Source: aCochise County Tax Rolls 1882-1900
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remainder of the land, less Fort Huachuca Military Reserva-

tion, was open range with no governmental control of its

use (Figure 15). Cattlemen's Associations existed at

Tombstone and Huachuca to provide for a joint means of

controlling roundups and rustlers. These associations had

little influence or apparent interest in range management.

As is evident from the cattle population over the period up

to 1900 (Figure 12), the primary interest of the cattlemen

was to raise the maximum number of cattle for the market.

The disastrous effects of two major droughts during the

period had failed to convince them of the necessity to

limit grazing to the capacity of the land.

Up to 1900 all three of the Spanish grants had

been in litigation, which in part explains the lack of

active participation in the early cattle industry of the

area. For a short period the Perrins, who claimed the

Babocomari Grant, had large herds, 8,000 in 1885, but with-

drew and thereafter leased their land to cattle companies

(Cochise County Tax Roll 1885). Both the Boquillas and San

Rafael grants leased to others. All three grant claimants

appeared more interested in th.e speculative possibilities

of their lands than in working them.

In summary the period 1870 to 1900 saw the Upper

San Pedro River Valley change from an unoccupied area used

only as a corridor for movement of the Apaches to one

including the town of Tombstone, at one time as many as
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eighty-seven active mining claims, three reinstated Spanish

Land Grants of more than 50,000 acres and 127 individual

land holdings totaling 24,6'iO acres. As a result of

existing territorial and federal land laws the majority of

the holdings were of 160 acres. There was a growing trend

towards consolidation into larger land holdings at the

close of the period. The land was mainly suited for stock

grazing and except for two small areas at the north and

south ends of the San Pedro River in the area it was so

used. Because of the limited capacity of the land, ranches

were mainly established as bases, located at water sources

and the open range was used for grazing. Population in the

valley had risen from zero to a maximum of more than 6000

in 1885 and then declined to an estimated 1200 by 1900.

The decrease was principally the result of the decline of

mining activity in the Tombstone area. Farm population had

reached an estimated 550 after a steady growth since 1870.

After 1885 there had been almost constant overgrazing of

the land and a consequent steady deterioration of the

grasslands of the area. Mining activities in the Tombstone

area had peaked in 1885 and thereafter declined until 1896

when they ceased altogether.

Landscape 1900

Not only had there been a change in land occupance

and usage during the period 1870 to 1900 but also
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significant changes had occurred in the landscape. Land-

scape change has been the subject of a number of profes-

sional papers, some relate to all of southern Arizona; and

some specifically to the San Pedro River Valley. As was

discussed in Chapter I (pp. 3-4i) there are several explana-

tions proposed.

Early descriptions of the Upper San Pedro River

Valley all agreed that the valley was mainly a grassland

surrounded by mountains which had oak woodlands between

five and six thousand feet elevations and pines and

juniper above that level to eight thousand feet. The

Huachuca Mountains had fir above eight thousand feet.

There were indications in the descriptions of Cooke,

Bartlett, Hinton and Emory (Chapter II, pp. 22-31) (Figure

7) and Gordon that the area south of the junction of the

Babocomari and San Pedro rivers was of better quality than

that to the north. Gordon identified the area from the

base of the Huachucas eastward and from the Mules westward

as particularly fine grazing lands (Gordon, 1885, pp. 96-

97).

Detailed study of surveyors descriptions contained

in Field Notes General Land Office, U. S. Department of

Interior, which cover the entire area between 1899 and

1916, indicate significant changes in the vegetal cover.

The first change of importance to be noted is that the oak

woodlands of the Dragoon and Mule mountains are reported to
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have been ttcut for fuel" as were those of the southeast

slopes of the Whetstones and the northern Huachucas. This

is also attested to by early settlers who noted woodcutting

in the Whetstones for Charleston and Tombstone and a busy

charcoal camp in the northern Huachucas for the same

purpose (McCool, 1962, pp. 1k9, 158). Earlier mention was

made of the use of the woodlands of the Mules in connection

with charcoal production for the Bisbee mines. The

northern Whetstones and the southern Huachuca mountains are

described as retaining their original forest vegetation

(13. S. Bureau of Land Management, Field Notes 1899-1909).

The second change of vegetation to be observed in the Field

Notes is the increase in desert shrub. Compared with

earlier descriptions of the area as illustrated in Figure

7, p. 35 there was a significant increase in desert shrub

north of the junction of the Babocomari and San Pedro

rivers on both the east and west sides of the valley.

South of the junction the appearance of dense shrub growth

to the west of the San Pedro River north from Hereford to

Fairbank is of particular importance. In addition there

was a definite increase in density of desert shrub to the

east of Charleston and an increase between the San Pedro

Riyer and the Mule Mountains. The growing density would

appear to have occurred initially on the higher ground

overlooking the San Pedro River trench and the Babocomari

Valley. Figure 16 is a graphic presentation derived from
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the descriptions found in the surveyors field notes for

each of the townships in the area.

Since Cooke, in i8+6, traveled north from below

Hereford parallel to the San Pedro River it is inconceiv-

able that he would have failed to note the dense desert

shrub as it would have impeded the movement of his wagon

trains (Cooke, l94L2, pp. 76-77). While Hinton describing

the Upper San Pedro River Valley in 1877 may have been

somewhat prejudiced it is hardly possible he could have

overlooked the large areas of dense growth of desert shrub

reported by the government land surveyors at the end of the

nineteenth century (Hinton, 1951, pp. 235-36). Similarly

Gordon writing in 1885 could have been expected to report

such vegetation since he particularly singled out the east

slopes of the Huachuca Mountains and the west slopes of the

Mules for their fine grazing areas of excellent grass

(Gordon, 1885, pp. 96-97). The personal reminiscences of

Mr. F. R. Shearer, a very early settler, stated that the

first notice of the spread of shrub growth occurred in the

Upper San Pedro River Valley after the range fire which

accompanied the earthquake of 1887. He stated that the

fire burned over most of the valley and 'the grass never

came back; the black brush replaced it and erosion sluiced

away the top soil from the dead grass rootstt (McCool, 1962,

p. 167-68). Unfortunately there is no verification of the

foregoing statements. The black brush mentioned is now
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commonly known as white thorn (Acacia constricta).

Actually there are two varieties of Acacia which are

similar, "constricta" and the latter according

to J. H. Hastings (1963, P. 301) an invader from the

Chihuahuan Desert. Just when the invasion took place is

not clear since Acacia vernacosa was identified in the area

before 1900. It is noteworthy that all early reminiscences

of the area credit the white thorn, Acacia constricta, and!

or its close relative Acacia vernacosa with being the first

and most prolific invader of the grasslands. According to

those still living who remember the San Pedro Valley in the

last century the mesquite (Prosopis julif1ora) invasion was

last and never as important as "black brush." They also

agree generally with the surveyors reports as to the

magnitude of the invasion of desert shrub by 1900 (Inter-

views with Johnson 1965 and Bennett 1965). In addition to

the above mentioned desert shrubs catclaw (Acacia greggii),

creosote bush (Larrea tridentata), ocotillo (Fouquieria

splendens) and tarbush (Flourensia cernua) were notable

invaders. Mesquite, which existed in clumps of trees in

the valley when first seen by the white man, was the last

to spread as a scrub brush.

Along with the changes to the vegetation cover was

a significant change in the drainage of the area. It will

be recalled that both the Babocomari and San Pedro rivers

were described in 1870 as sluggish meandering perennial
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streams flowing through unchanneled valleys, intersected by

numerous heaver dams and teeming with trout (Chapter II,

pp. 15-18). By 1900 the beaver dams were gone, having been

eliminated partially by the settlers and finally by the

floods of 1890 and 1893 (Boedecker, 1930). According to

Kirk Bryan the trench of the San Pedro River was cut

progressively headward between the years 1883, when the

arroyo first formed at the mouth of the river, and 1892

when the headwater fall cut through the boundaries of the

Boquillas Grant 125 miles upstream (Bryan, 1925, p. 3k2).
He does not attempt to date channeling further south on the

San Pedro River or its tributaries. He did state that more

precise dates as to channeling were desirable for comparison

and evaluation with the introduction of livestock raising

in affected areas (Ibid., p. 34i4). Since the change from

perennial flow to intermittent flow of watercourses in the

area appears to follow channel cutting this factor gives

some clue to the dates. One wi-iter on the subject of

channel cutting in the San Pedro River Valley states:

ttWhere it formerly ran more or less consistently throughout

the year, after 1890 its flow became intermittent leaving

the new channel dry over much of its length for most of the

time" (Hastings, 1959, pp. 60-67). Government surveyors

found it otherwise in 1909 when the Baboconiari River was

described as, "permanent stream of 50 miners inches" and

the San Pedro River as having a "permanent flow of 80
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miners inches' (u. S. Bureau Land Management, Field Notes,

1909). The first mention of the San Pedro River having an

intermittent flow is found in a surveyors report in Field

Notes dated 1915 (Ibid., 1915). Personal reminiscences of

Mr. Lonnie Hunt, born on the Babocomari in the 1890's and

still farming there, recalls water being ditched from the

river at the point of the present highway bridge on Arizona

State Highway 92 at the southwest corner of T2OS R2OE to

what is now known as the "dry lakett one and a half miles

east. This lake was in existence until 1906 when the river

channel finally became too low for gravity feed to the

lake. Mr. Hunt also states the river did not become

intermittent until "about 1915" (Interview with Hunt, 1965).

The former range foreman of the Boquillas Cattle Co. also

recalls that the San Pedro River did not become intermittent

until about 1915 (Interview with Bennett, 1965).

Further light is shed upon the dates of channel

cutting of the San Pedro and Babocomari rivers from the

land surveys of the area at the turn of the century. Men-

tion was made during resurvey of the Boquillas Grant in

1902 that the tributary arroyos and ravines into the San

Pedro River were six to ten feet deep in the northern por-

tion of the grant. The same survey describes the area at

the junction of the Babocomari and San Pedro rivers as

being marshy and rank with Sacaton grass. It also mentions

that as a result of the floods of 1893 the Babocomari River
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mouth had moved one half-mile north of its former location

as determined by an earlier survey of the Boquillas Grant

made in 1879. This description does not appear to sub-

stantiate significant channel cutting of the San Pedro

River as far south as Fairbank as late as 1902. Further

descriptions of the San Pedro River trench south of Fair-

bank described heavy stands of Sacaton grass, which grows

mainly in marshy ground, as late as 1901. There are fre-

quent references by surveyors of the suitability of the

Babocomari and San Pedro river bottoms for irrigation.

This would indicate a readily accessible source of water

close enough to the surface to be easily ditched to the

fields (U. S. Bureau Land Management, Field Notes, 1901-

190k). It should also be noted that the rains of 1893

produced two floods of the San Pedro River resulting in

inriundation of the bottom lands and on one occasion flood-

ing of buildings in Fairbank (Tombstone Prospector, 17

July, 8 August 1893). These floods could be indicative of

fairly low banks still existing by the river at that time.

None of the foregoing is intended to suggest that channel

cutting was not in progress, but rather that it was not as

rapidly accomplished as is implied in some past writings.

This assumption is also borne out by the reminiscences of

two early settlers, one who arrived in 1892, the other in

189k; both were active ranchers at that time along the San

Pedro River. They remember the channel cutting as being a
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relatively slow process quite unlike the experience of the

Santa Cruz River in the Tucson area. They both state that

the river seemed to go down each time we had rains"

but that the process continued up to about 1915. They both

stated that arroyo cutting of tributaries to the river also

took place over a period similar to that of the river

itself (Interviews with Bennett 1965 and Johnson 1965).
This coincides with the earlier-mentioned recollections of

Mr. Hunt that the Babocomari did not reach its present

level until 1915, and the surveyors descriptions contained

in their field notes of that period.

By the mid 1880's there were indications of dis-

turbance to the drainage of the San Pedro River Valley.

One report states, "higher water than ever before" (Arizona

Weekly Enterprise, 17 September 1887), another "at

Charleston the flood carried away the dam" (Ibid., 16 July

1887). The latter could be somewhat of an exaggeration

since the earthquake of March of the same year had already

substantially destroyed the dam (Wilson, 1962). The main

damage along the river was recorded north of Benson. In

1890 there were severe floods in the San Pedro River

Valley. The lower valley reported the San Pedro River as

ttnever as high as it was this time . . . the losses sus-

tained by the people will reach into the thousands." This

statement concerned the valley north of Benson also

(Arizona Daily Star, 11k August 1890). The succession of
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floods along the river continued in 1893 when the area

around Fairbank was under water on two occasions as men-

tioned above. The floods of this year seem to have seen

the last of the beaver dams which had existed for at least

three centuries previously (Boedecker, 1930). There

appears to have been no serious change in the normal climate

of the area but certainly a significant change in the

drainage during this period. The Tombstone Prospector re-

ported twelve inches of rain for the months of June, July,

August and the first half of September 1893 (Tombstone

Prospector, 28 September 1893). This is not abnormally

high since the average rainfall for the period is 9.14

inches (Green et al., 1964); a 31.2 per cent increase above

normal rainfall is to be expected periodically in an arid

climate. One study has indicated that 70 per cent of the

years in Fort Huachuca can be classified "semi arid" and

65 per cent the same in Tombstone (Thornthwaite et al.,

p. 42). Thus the average rainfall is the result of a few

years of heavy rains in association with an equal or larger

number of years of less than average rainfall. Prior to

the mid 1880's these fluctuations of rainfall had not

caused serious derangement of the drainage system. There-

fore the question arises as to what caused the beginnings

of significant change after 1885. Kirk Bryan (1940, pp. 30-
31) and J. R. Hastings (1963, pp. 407-8) are among those who

attribute the change to climatic disturbance. Others,
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notably Antevs (1952, p. 38k) and Thornthwajte et al (19k2,
pp. 123-127) attribute the change to disturbance of the

vegetation of the area.

Since there is no firm indication of climatic

change to be found in the scanty weather information

available for the period 1870-1900 significant change is

at least suspect. In addition it should be noted that

while a large portion of the Upper San Pedro River Valley

experienced notable change in its vegetal cover, the south-

west portion remained essentially the same in 1900 as it

had been described by early travelers (U. S. Bureau Land

Management, Field Notes, 1899-1909). In fact it remains

almost unchanged even today. Perhaps the most significant

change to the landscape 1870-1900 was the elimination of

the oak and pine woodlands of the Dragoon and Mule moun-

tains and the southern portion of the Whetstones and to a

lesser degree, the northern portion of the Huachuca Moun-

tains. This coupled with the undoubted overgrazing and

accompanying soil disturbance of the valley floor provided

a ready-made environment for an extreme change in surface

rimoff of such precipitation as occurred in the valley.

Since moisture is the key element for vegetation in

an arid or semi-arid zone, any change in the amount of

precipitation, distribution of precipitation, or runoff of

available precipitation, can result in significant change

to the vegetation. There appears to be no conclusive
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evidence of change in either the amount or the distribution

of available moisture during the period 1870-1900. On the

other hand changes in the drainage of the area were evident

and significant by the close of the period. This change

then would seem to be due to a change in the nature of the

runoff. Reference to Figure 6, p. 31 indicates that there

are three precipitation zones in the area with approximately

65 per cent of the surface being in the 10"-15" zone, 25

per cent in that of 15"-20" and 10 per cent in the 20"-30"

zone. The zone of 15" or more of precipitation generally

follows the 5,000 foot contour which also is the lower

elevation of the woodland vegetation. The runoff from the

areas above 5,000 feet includes all of the 15"-30" rainfall

zones and provides an important potential addition to the

moisture available to the soil in the 10"- zones below.

It is therefore worthwhile to consider what effects the

changes to the woodland growth of the area above 5,000 feet

caused by the activities of man in the area during the

period 1870-1900 may have had on runoff characteristics.

It would appear that changes to runoff in the mountain

areas would have important effects on the grassland areas

below 5,000 feet already severely disturbed by overgrazing

and other activities resulting from human occupance.

The difference between infiltration of precipita-

tion into the soil and surface runoff has been the subject

of numerous studies. One concerned with the semi-arid
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areas of the west considers three factors as of primary

importance: precipitation both amount and distribution,

basin and stream channel characteristics, and edaphic

conditions including soil material and plant cover. The

first two are normally accepted but the last is "too often

ignored, exaggerated or minimized" (Reed, 191+1, p. 21+0).

Three types of watersheds are typical of the semi-arid

areas: (i) those with mantle soils fully stabilized by

vegetation, (2) those never covered with vegetation and (3)

those whose mantle soil has been so disturbed by impairment

of vegetation cover that erosion of soil has been much

accelerated (Ibid., pp. 21+0-243). Application of the above

descriptions to the uplands of the Upper San Pedro River

Valley in 1900 would place all except the southern half of

the Huachuca Mountains in the third category of watersheds.

The western slopes of the Mules suffered the greatest

disturbance followed by the western Dragoons, southeastern

Whetstones and northeastern Huachucas.

Vegetation, both grass and woodlands, has been

found to cause water to "walk 0fft rather than ttrun off

This reduces velocity by causing sheet movement rather than

channeled movement and allows most of the water to penetrate

the soil (Munns, Preston & Sims, 1938, pp. 609-611). The

amount of vegetation available in semi-arid lands is always

marginal and so only slight changes can produce serious

results (Thornthwaite et al., 1942, p. 112). The
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disturbance of the vegetation of the uplands of the San

Pedro River Valley can be characterized as generally severe

except in the southern Huachuca Mountains. The effects of

such disturbance have been evaluated elsewhere in the

western semi-arid areas in the past. In the San Bernardino

Mountains in southeastern California it was found that

surface runoff in forested areas was 3-6 per cent while in

non-forested areas it ran in the neighborhood of ko per

cent (Tourney, 1903, pp. 279-287). In the basin and range

country another study established that on hillsides, grass

alone would almost eliminate surface runoff in heavy rains

while sparse grass would result in a runoff of 3hi per cent

of the precipitation (Chaplain & Cooperrider, 191k1, p. k64).

Tests by the U. S. Department of Agriculture Survey Section

and National Hydrological Laboratory on western mountain

slopes in Utah showed infiltration rates twelve times

greater on areas with vegetation than on those areas badly

disturbed or devoid of plant cover. Surface runoff on

undisturbed areas was .21k per cent of the rainfall; on

disturbed areas 37 per cent (Reed, l9k1, pp. 21k5-2k6).

While there may be some disagreement as to the

exact amount of increase in surface runoff on disturbed

areas in arid zones there is little question that it is

significantly higher. It is this factor which has gener-

ally been overlooked by those who have directed their

attention to the channeling of the water courses and the
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changing vegetation of the Upper San Pedro River Valley.

Climatic change and the effects of overgrazing have been

the two prime suspects thus far.

The area within the 151t_25tt rainfall zone receives

approximately 4t5 per cent of the total rainfall of the area.

When disturbance of its vegetation mantle increases surface

runoff as much as 150 times (Ibid., p. 2k6), the erosional

effects on the already disturbed valley floor must be

severe. One rancher on the western slopes of the Mules

since 1892 states that whereas in earlier times runoff

water had moved across the ground in a sheet and gradually

soaked in, it later began to follow the cattle trails and

seemed to form rushing streams of water that dug into the

ground. He states every deep arroyo in the area was

formerly a cattle trail. He also states that each rainy

season the arroyos seemed to get deeper and some had to be

bridged to allow free movement of the cattle. As the

arroyos got deeper the grass became more scarce and desert

scrub moved in until finally the cattle carrying capacity

of his land was reduced from 500 head to 250 (Interview of

Johnson, 1965). It would appear that the combination of

the greatly increased surface runoff from the formerly

wooded areas of the mountains combined with the increased

surface runoff on the overgrazed and disturbed surface of

the grasslands accelerated the channeling of the arroyos

tributary to the San Pedro River. A little further south
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and west of the San Pedro River the grasslands remained

intact in 1900. Government surveyors described the land

from the lower limits of the oak woodlands of the Huachuca

Mountains to the river as good to excellent grazing land

with occasional clumps of mesquite and a scattering of

yucca. The change to the landscape on the slopes of the

Mules westward to the San Pedro stands in sharp contrast to

that of the slopes of the southern Huachucas eastward to

the river. Earlier discussion of land occupance and usage

in the San Pedro River Valley showed the latter area to be

one of the most heavily grazed in the valley. This would

indicate that overgrazing of the grasslands was not suf-

ficient in itself to have caused drainage changes. What

was significantly different was the degree of disturbance

of the watersheds. The Mules had been almost totally

denuded, the southern Huachucas were almost undisturbed.

This factor lends credence to the belief in the importance

of accelerated runoff from the hillsides to disturbed low-

lands.

The effect of channeling has been generally

accepted as effective in lowering water tables to the

extent that plants such as the grasses are weakened by

lack of surface moisture thus allowing plants which are

independent of surface moisture, phreatophytes, to invade.

The desert shrubs which were on the increase by 1900 are
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generally of the type dependent upon deep moisture rather

than surface moisture (Bryan, 1928, p. 474).
In summary it can be said that landscape changes at

the close of the nineteenth century in the Upper San Pedro

River Valley were of a dynamic nature. Channel cutting of

the San Pedro River had reached at least the northern

limits of the area. Arroyo tributaries of the San Pedro

River were being deepened at a rapid rate. The desert

shrubs were making significant inroads into the grasslands

and mixed grass and shrub lands of the valley with the

exception of the southwest portion. According to Cotton

(1906, pp. 33-34), grazing capacity had been reduced by 50

per cent since 1890. The watersheds of the valley, with

the exception of the southern Huachucas, had suffered

severe denudation at the hands of the occupants of the

area. Overpopulation of cattle continued to disturb the

grazing areas of the valley.

The coincidence of changes to land occupance and

utilization and the changes to the landscape cannot be

denied One group of authorities led by Kirk Bryan (1940,

pp. 227-232) advance the theory that Itchange of climate

might be regarded as the debilitating agency that lowered

the resistance of the land, overgrazing as the germ of

infection that touched off the epidemic of accelerated

erosion." Another group (Thornthwaite et al., 1942,

p. 123), "overgrazing by livestock introduced by the white



9/

man has reduced the resistance of the land to erosion and

intense storm precipitation has been the germ of infec-

tion.tt Yet another (Antevs, 1952, pp. 375-381i), postulates

?tthe native vegetation could have weathered the droughts

during which arroyo erosion set in during the 1880's. The

impoverishment of the plant cover which permitted the

channeling must have been caused by new and foreign

detrimental agencies, and the new factors during the 1870's
and 1880's were herds of cattle and sheep and numerous

settlers.' If denudation of watersheds is added to the

overgrazing factor the preponderance of evidence for land-

scape change in the Upper San Pedro River Valley in the

period 1870-1900 would appear to favor the ideas of those

who credit man and his activities with being the essential

1
causal factor.

1. Dr. Paul S. Martin points out that soil-
vegetation relationships in the region are a factor of
importance and should be considered. He is correct without
doubt and the present writer was conscious of the fact
while doing field work. However, the soils scientists have
not as yet produced the materials with which we can work.
This situation is shown by the fact that the writers who
have worked in the area have been obliged to work without
such information. For example, the excellent work of
Walmo (1955, p. 67) lacks this information because as he
said, it just does not exist.



CHAPTER V

OCCUPATION OF THE UPPER SAN PEDRO RIVER VALLEY
1900-1964

The period from 1900 to 196k includes two phases.

The first, from 1900 to 1930, witnessed the principal

period of settlement of the Upper San Pedro River Valley

and the consequences of the landscape changes forecast by

the developments of the previous period, 1870-1900. The

second phase, 1930-196k, includes major changes in the

size of individual land holdings and land use and a

lessening of landscape change. For these reasons the

period 1900-1964 will be divided into two sections.

Occupation and Use of the Land 1900-1930

The turn of the century saw the beginning of changes

in the Upper San Pedro River Valley which would affect the

future settlement and use of the land. The first important

event was the final court settlements affecting the three

Spanish grants. The San Ignacio del Babocomari Grant was

made to Robert Perrin in 1903. It included 16,743 acres in

the Upper San Pedro River Valley area. The San Rafael del

Valle Grant consisting of 17,355 acres on the San Pedro

River was made to Juan Pedro Camou in 1903; and William R.

Hearst in 1904, was granted the San Juan de las Boquillas y

95
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Nogales property of 17,355 acres on the San Pedro River (U.

S. Congress Report of Attorney General 190k, p. 109). The

second crucial change was the establishment of the Coronado

National Forest, effectively insuring the preservation of

all that remained of the woodlands of the Dragoon, Whet-

stone and Huachuca mountains (Figure 17). Only in the Mule

Mountains were the scanty forest resources left open to

continued exploitation (U. S. Statutes, Vol. XXXVI, Pt. 2,

p. 2719). By act of Congress 1910, federal law granted

sections 2, 16, 32 and 36 of each township to the states in

place of sections 16 and 36 granted in the law of 1863;

this left thirty-two sections available for acquisition by

purchase or homesteading (U. S. Statutes, Vol. XXXVI,

pp. 572-573). In 1909 the federal goverrnnent doubled the

size of homesteads in arid lands to 320 acres (U. S.

Statutes, Vol. XXXV, p. 63k). This was the first implemen-

tation of John Wesley Powell's 1878 recommendations for

relaxation of acreage restrictions upon arid land home-

steads (Powell, 1962, pp. kO-52). In fact the increase to

320 acres was still far from realistic in an arid area

suitable only for grazing. At its best the Upper San Pedro

River Valley could support no more than 12 cattle upon 320

acres of land and a minimum of 100 head of cattle was

necessary to provide a living for a rancher (Thornber,

1910, p. 29k). Considered in the light of statements made

that the capacity of the ranges of Arizona had been reduced



Fig. 17.--Upper San Pedro River Valley; U.S. Government
Land Reservations, Spanish Grants, Place

Names and Road Net, i9oo_1964a

H = Hereford
L = Lewis Springs
P = Palominas
SD = St. David
T = Tombstone
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B = Boquillas
Grant

BA = Babocomari
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R = San Rafael
Grant

FHM = Ft. Huachuca
Military Res.

Source: aIJ.S. Geodetic Survey, Wash. D.C. 1962, Arizona,
U.S.-Mexico, 1:250,000, Nogales N H 12-2, Douglas N H 12-3

C= Charleston
Co = Contention

Fairbauk
FH = Fort Huachuca
HC = Huachuca City

/ = Coronado
Nat. Forest
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by as much as 50 per cent since 1890, little if any

improvement resulted from the increase in acreage (Cotton,

1906, p. 3i). In view of the changes in vegetation as

portrayed in Figure 18 it seems safe to estimate a reduc-

tion of range capacity from twenty-four cattle per section

to sixteen per section during the period under considera-

tion. On this basis the range capacity of the area is

assumed to have been 11,500 cattle after 1900. This is in

keeping with later developments which have further reduced

range capacity to an average of ten cattle per section in

the Upper San Pedro River Valley at the present time

(Interviews with Hunt, 1965; Escapule, 1965; Johnson, 1965;

Clark, 1965 and McCool, 1965).

During the period 1900-1910 total acreage of land

holdings increased to 86,673, an addition, exclusive of the

three grants, from 21k,6O acres in 1900 to 36,100 acres

(Cochise County Tax Rolls 1910). In the same period land

entries totaling 25,000 acres were relinquished, an indica-

tion that many newcomers rapidly became disenchanted with

the area. In previous years a number of settlers had made

entries on land finally included in the three Spanish

grants. These people were forced to relocate or leave

(Arizona Star, 2 February 1908). This was a period of

considerable friction. One grant used force to remove

"trespassers." Another, the San Rafael Grant, by then the

property of the legendary Col. W. C. Greene, paid each
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displaced settler three dollars per acre for his holdings.

While not a large amount of money, it represented double

the then assessed value of the land (Interviews with

McCool, 1965; Johnson, 1965 and Bennett, 1965). Government

snrveyors found great difficulty in resurveys of the

Boquillas Grant because of "misguidedt' destruction of

original survey monuments placed in 1879. Settlers in that

area made rery effort to retain their homesteads, which had

been described as highly productive, along the San Pedro

River bottoms (U. S. Bureau Land Management, Field Notes

1900).
Except for the vicinity of St. David, predominantly

one of small farms which included 51 of the 166 land

holders in the entire Upper San Pedro River Valley, settle-

ment in the decade 1900-1910 took place mostly in the south

(Compare Figures 13 and 18). This trend was the result of

many factors such as artesian water near Hereford,

advantages of developments in the Bisbee-Douglas area,

access to the new railroad between Bisbee and Benson

(Greever, 1957, p. 198) and also presence of some of the

best grazing land in the valley (U.S.D.I. Surface Water

Records, 1962, p. 77) (U. S. Bureau Land Management, Field

Notes 1900190L1).

Perhaps of more importance was the trend towards

larger ranch operations. In the south W. C. Greene had

acquired the San Rafael del Valle Grant and more than 5,000
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additional acres to the south and west. This was an

extension of his Cananea ranch of some 700,000 acres in

Sonora (Donham, 1957). The Boquillas Grant was extended by

adding approximately 3,000 acres.

These two ranches ranged 8,400 of the 15,500 cattle

in the area. Four other ranches in the valley, including

the Babocomari Grant, exceeded one thousand acres. Four

ranches accounted for 68 per cent of the cattle of the

valley; the remainder were owned by forty-one ranchers,

each with five or more cattle; only eleven of the forty-one

held 100 or more. It is clear that of the 166 ranchers in

the valley only 27 per cent were active in cattle raising,

and only 9 per cent met the minimum requirements for

profitable ranching. Another 30 per cent were small

farmers of cultivated crops, mainly in the St. David area.

The remainder of the ranches could not be considered to be

better than minimum subsistence farms (Cochise County Tax

Rolls, 1910).

During this period the number of cattle changed

with the weather, ending with 15,500, a reduction of 2,500

from the number on the range in 1900 but still exceeding

range capacity by 4,000 (Ibid., 1900, 1910). A dry period

lasted until 1904; but summer rains that year brought

predictions of prosperity for the cattle industry (Arizona

Star, 23 August 1904). High winter rains followed (Ibid.,

11 January, 7 February and 15 March 1905) and the summer
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rains of 1905 exceeded anything previously recorded in

Cochise County. Floods resulted drowning numerous cattle

in the San Pedro River bottom (Ibid., 25 August 1905).
These events were critical, the territorial govern-

ment reported in 1904 that the ranges were badly overgrazed

due to shortage of rainfall in the two previous years, and

that with the coming of rain in the late summer of that

year much grass had been replaced by weeds (Report to

Secretary of Interior, 1904, p. 23). There can be little

doubt that the heavy summer rains of 1904 and even heavier

rains of the following summer accelerated arroyo cutting in

the area. This was the last year in which the channel of

the Babocomari River was high enough to provide gravity

flow by ditch to a lake maintained just east of the present

Huachuca City (Interview with L. Hunt, 1965). It is

notable that there was substantial flooding along the San

Pedro River as evidenced by the drowned cattle. This would

indicate that the cutting of the San Pedro channel had not

reached its new base level at that time and this assumption

is confirmed by the surveyors notes of 1902 which describe

the area around the river at the junction of the Babocomari

and San Pedro rivers as swampy.

During this same period, 1900-1910, another attempt

was made to operate the Tombstone mines. In 1902 a new

company reopened them and began pumping over a million

gallons of water a day to open the workings below the 500
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foot level. The pumping continued until 1909 when more

than five million gallons of water were pumped each day to

enable work at levels below 1,000 feet. However, the

lowering of the price of silver and the expense of pumping

forced the project to be abandoned. This was the last

major mining effort in the Tombstone area (Butler et al.,

1938, pp. 46-k7). The presence of such a large volume of

water in the mine workings led to some consideration of the

possibility of gravity drainage towards Fairbank which is

200 feet below the normal water level in the mines. This

was not considered feasible for engineering reasons at

that time (Ibid., p. 108) but modern improvements in

hydraulic engineering and increased needs for water in the

area might well justify re-examination. It might also be

noted in passing that during this period there was active

discussion of a plan to construct a dam at Charleston to

provide irrigation for 25,000 acres of the San Pedro River

trench north of Fairbank (Arizona Star, 25 August 1905).

The population of the area, which had exceeded

6,000 in 1885, was indicated by the voter registration in

1908 which included 488 in Tombstone and 198 in the re-

maining precincts in the valley; an approximate total

population of 2,200 (Tombstone Epitaph, 18 October 1908).

The period from 1910 to 1920 saw the greatest

settlement of farm land in the Upper San Pedro River

Valley subsequent to 1870. Although homestead entries were
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made and relinquished on 57,150 acres during the period

there was a net gain of 45,130 acres purchased or patented

(U. S. Bureau Land Management, Master Title Plats 1920).
This increase in acreage claimed was partially due to the

new Stock Raising Homestead Act of 1916 which allowed home-

steads of 64o acres on lands useful only for grazing (U. S.

Statutes at Large, Vol. XXXIX, p. 659). Land claimed under

this act could not be irrigable nor could it be forest

land. While the 640 acre limit was an improvement over the

previous 320 acre limit the amount was still insufficient

to support the cattle necessary to provide a living for a

farmer (The Public Domain and the Stock Raising Homestead,

1917, p. 243). Another attempt at this time to improve the

situation was that of an act of the Arizona Legislature

impowering the Land Commissioner to lease state lands for

grazing for periods of not more than five years. However

this act limited individual leases to 640 acres which pro-

vided little relief in an area where a minimum of 40 acres

was required for each animal grazed (Statutes of Arizona,

1913, p. 1480).
The total number of ranches and farms in the area

had reached 295 by 1920, a 79 per cent increase in ten

years. This represented an 125 per cent increase in total

acreage of land holdings exclusive of the Spanish grants.

Along with the foregoing developments there was continued

increase in the size of individual holdings, a 400 per cent
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increase in holdings of 320-999 acres, and a 200 per cent

increase in holdings of more than 1000 acres (Cochise

County Tax Rolls, 1920). This trend continued one first

evident in 1910. The trend towards less acreage in small

holdings also continued. Figure 19 indicates the growing

occupation of land to the south and west of the San Pedro

River. The reduction of land holdings in the vicinity of

Fairbank was largely due to the inability of small ranches

to compete with the Boquillas Land and Cattle Co. for open

range in that area.

Coincident with the increase in land holdings was

the increase in cattle of 5,500 beyond that recorded in

1910. With reduced grazing capacity of the area the over-

grazing evil continued. Drought conditions in 1920 greatly

reduced the cattle population and obviously damaged the

overgrazed vegetation as well (Wagoner, 1952, p. 57).
Because of a period of almost ten years of generally

favorable conditions both as to weather and price of beef

(G. W. P. Hunt, 1915, P. 17) there had been ten years of

heavy overstocking of the ranges and consequent damage to

the vegetation (Wagoner, 1952, p. 57). The drastic results

became apparent in this decade. For example it had been

customary to hold one of the major roundups of the Upper

San Pedro River Valley in the area to the east of Fairbank,

but by 1920 it was reported that the invasion of desert

shrub was gradually limiting the area available for use as
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a roundup area (Interview with Bennett, 1965 and Alexander,

1965). Cattlemen still living in the area all state that

it was between 1915 and 1920 that the channel cutting

seemed to have been completed. It is their opinion that

there has been little additional cutting except for an

occasional new arroyo cut into the eastern mountains

towards the San Pedro River (Interviews with Bennett, 1965;
Johnson, 1965; Escapule, 1965 and Clark, 1965). These

statements are verified by surveyors who reported in 1915

that the two tiers of townships east of the San Pedro

River were cut by many gullies and ravines, particularly

those on the south and west slopes of the Mules. The San

Pedro River was described as being dry (U. S. Bureau Land

Management, Field Notes 1915). However the same surveyors

reported that the vegetation cover was still fair to good

for grazing. More specifically the western slopes of the

Mule Mountains were described as excellent grazing lands

(Ibid., 1916). This would indicate that although arroyo

and channel cutting had progressed to a significant degree

the vegetation cover had not as yet experienced its full

effect.

During the decade 1910-1920 the increased home-

steading activity, which naturally took the best available

unclaimed grazing lands, gradually forced the original

cattlemen to either change their methods of operation or

go out of business. In the past they had generally
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depended upon a small land holding as a base utilizing the

open range to support their cattle. The growing scarcity

of open range accelerated the movement toward the acquisi-

tion of larger land holdings to insure adequate grazing

facilities (Wooten, 1922, p. 4i8). In 1920 there was much

agitation for enactment of federal laws to regulate grazing

on open ranges but no action took place (Wagoner, 1952,

p. 69). In the meantime one ranch had become predominate

in the area. After the death in 1911 of Col. W. C. Greene

who had dominated the southern half of the Upper San Pedro

River Valley, the Boquillas Land and Cattle Co., with their

base on the Boquillas Grant plus an additional 3,000 acres

added in 1910, acquired the bulk of the Greene holdings to

the south. By 1920 the Boquillas Land and Cattle Co.

consisted of 34,830 acres, the Boquillas and San Rafael

grants and another 5,000 acres as well. This company paid

taxes on 12,000 head of cattle, 74 per cent of the total

cattle taxed in the area in 1920 (Cochise County Tax Rolls

1920).

The period 1910 to 1920 might be summarized as one

of continued overgrazing of the land during a period of

better than average rainfall. This was a period in which

there was a marked increase in the number of ranches and

in the number of those exceeding 320 acres. One authority

has described the period as one "of overgrazing resulting

in denuded vegetation and increased runoff resulting in
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deepening of river channels thus changing the moisture

content of the soils" (Thornber, 1910, P. 339).

The net gain in acreage of land holdings of 104,1125

acres between 1920 and 1930 was more than double the

increase made between 1910 and 1920. Unlike that of the

previous decade this increase in land holdings was not

accompanied by a similar increase in settlers. Whereas

there had been a 79 per cent increase in the number of

farms from 1910 to 1920, between 1920 and 1930 the increase

was only 12 per cent. This is explained in part by the

large land purchases of the Boquillas Land and Cattle Co.

who increased their holdings by 46,000 acres, mainly

through purchase of government land. In addition, after

1920 the number of ranches of more than 1,000 acres had

increased from 10 to 23 and the acreage from 25,505 to

109,183. The increasing number of settlements by home-

steaders on the most desirable grazing lands still open

continued to force cattle raisers already in the area to

accumulate larger land holdings to insure adequate grazing

as the area of the open range diminished. The former

system of a small base ranch and unrestricted use of the

open range was rapidly coming to an end. Two methods were

available for increasing the size of land holdings, pur-

chase from the government and purchase of other existing

ranches. The latter explains the reduction in number of

middle-sized ranches (160-319 acres) from 135 to 82 and the
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reduction of acreage for this category from 23,635 to

i6,6ii acres. New homestead settlements were made for 6ko

acres under the Stock Raising Homestead Act of 1916.

On the other hand there was a significant increase

of holders of small tracts, 0-159 acres, from 77 to 112 and

an increase in average size of small holdings to 90 acres;

a reversal of the trend noted in 1910 and 1920. This

appears to have been caused mainly by an increased number

of holdings of approximately 100 acres to the south of

Hereford in the area where irrigation and crop farming was

developing (Cochise County Tax Rolls 1930). A comparison

of Figures 19 and 20 indicates continued settlement of the

land to the south and west of the San Pedro River. In

addition there was a substantial increase in the southeast.

An increase in the north is explained by a large purchase

of land by the Boquillas Land and Cattle Co. in T18S R2OE

and R22E, 23,000 acres (Ibid.) (U. S. Bureau Land Management

Master Plats, 1920).

While the acreage of land holdings in the area had

increased by more than 100 per cent, cattle population

declined by 30 per cent. This was largely due to a reduc-

tion of numbers on the Boquillas ranch from 16,000 in 1920

to f,5O0 in 1930. Other stock raisers in the area in-

creased their herds from 5,000 in 1920 to 9,100 in 1930.

The number of ranchers holding 100 or more cattle showed

no change but individual herds other than Boquillas were
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increased substantially. Nevertheless the proportion of

cattle ranchers with more than 100 cattle dropped from 6

per cent to 5 per cent of all landholders in the area

while their land holdings increased from 57 per cent to 62

per cent of all land held in the area. Land holdings of

the category ranging between 160 and 1,000 acres included

28 per cent of the land but supported no herds meeting the

minimum requirement for profitable operation. The remainder

of the land held in parcels of less than 160 acres included

those of small crop farmers and those of homes near the

Bisbee-Douglas area and in the vicinity of St. David

(Cochise County Tax Rolls 1930). Overgrazing of the avail-

able land continued in the area; the 13,500 cattle recorded

in 1930 represented an overstocking of 2,000 animals.

A comparison of conditions in the Upper San Pedro

River Valley in the first thirty years of the twentieth

century with those of the last thirty years of the nine-

teenth century reveals significant changes. 24,6+0 acres

were privately owned, exclusive of the Spanish grants, in

1900; by 1930, 185,778 acres were privately owned in addi-

tion to the grants; an increase of more than 700 per cent

(Figure 21) (Table III). During the same period of time

the average size of individual holdings changed signifi-

cantly. In 1900 the bulk of the land was held in parcels

of 160 to 319 acres and except for the grants there were no

holdings of more than 1,000 acres. By 1930 k6 per cent of
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TABLE III

CATEGORIES OF LAND HOLDINGS IN UPPER SAN PEDRO RIVER
VALLEY BY NUMBER, ACREAGE, PERCENTAGE OF TOTAL

HOLDINGS, AND AVERAGE SIZE 19OO.193oa

114

Year
Acreage of
holdings No. Acreage

% of all
holdings

Average size
of holdings
in acres

1910 0-159 63 3,290 3.8 52
160-319 86 13,975 16.0 162
320-99 9 12 6,741 7.9 562
1000+ 4 11,095 12.9 2,774
Sp Grants 3 51,572 59.4
Total 168 87,673

1920 0-159 77 3,764 2.9 49
160- 319 135 22,635 17.0 i68
320-999 73 29,446 22.2 404
1000+ 10 25,507 19.2 2,550
Sp Grants 3 51,572 38.7
Total 298 132,924

1930 0-159 112 10,890 4.6 90

160-319 82 16,611 7.0 203

320-99 9 114 49,094 20.7 431
1000+ 23 109,183 46.0 4,703
Sp Grants 3 51,572 21.7
Total 334 237,350

Source: aCochise County Tax Rolls 1910-1930
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all land holdings, exclusive of the Grants, were in parcels

of more than 1,000 acres (Table III) (Figure 22). While

the number of landholders in the 160-319 acre class had

remained practically the same during the thirty year period

there had been important increases in both numbers of land-

holders and acreage in the three other categories (Table

III). Although there had been a great increase in the

total land holdings, both in acreage and numbers, and

significant changes in the sizes of individual holdings,

the principal use of the land continued to be that of

livestock grazing. Figure 12 in comparison with Figure 23

indicates a continuation of the overstocking of ranges

after 1885. Although deterioration had reduced carrying

capacity, overgrazing persisted throughout the thirty year

period. Cattlemen continued to overstock the ranges

whenever cattle prices were attractive and rainfall was

sufficient to provide grass. An examination of the rain-

fall records for the two weather stations operative in the

area during the period indicates that as a whole weather

was favorable to cattle producers. During the period 1910

to 1930, for which Fairbauk had records, eight years had

above normal summer rains and nine years had above normal

annual rainfall. Tombstone records for 1900-1930 show

sixteen years with above normal rainfall in the summer and

fifteen years with above normal rainfall annually. Thus

there was adequate rainfall to support good grass for
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nearly half of the years (Green etal., 196k, pp. 173-175,
k27-429). However overgrazing plus less than normal rain-

fall the other half of the years continued to provide

suitable environment for the encroachment of desert growth.

Ranchers in the area estimate an increase of two to

three hundred per cent in brush and shrub during the thirty

year period. They say that after 1920 it was no longer

possible to hold cattle roundups in the area east of Fair-

bank as had been the practice in the past; increased

density of desert shrub made the area no longer suitable.

The ranges to the east of the San Pedro River and north of

Fairbank west of the river deteriorated rapidly in the

decade 1920-1930 (Interviews with L. Hunt, 1965; Bennett,

1965; Johnson, 1965; McCool, 1965 and Clark, 1965). For

tax purposes officials of Cochise County in 1930 divided

the lands of the Boquillas Land and Cattle Co. (including

the Boquillas and San Rafael Grants) into four categories:

raw land, farm land, grazing land, and brush land. The

latter included 70 per cent of the total. This percentage

gives some indication of the deterioration that had

occurred during the twentieth century (Cochise County Tax

Rolls 1930). Surveys between 1899 and 1916 had described

the area of the San Rafael Grant as "scattered scrub,

mesquite and greasewood, good grass" "greater part fair to

good grazing" "San Pedro bottom land sandy loam and

fertile, some mesquite and ItSan Pedro bottoms



covered with Sacaton grass.H The Boquillas Grant was

described variously as follows: "cultivatable land all in

the Boquillas Land Grant" "all good land in Boquillas

Grant" "moderate mesquite, grass suitable for grazing"

"valley flat land few hundred yards to mile and a half wide

. . successful irrigation farming, native grasses every-

where." In general the valley trench in both grants was

described as good land with fair to good grass. The

terraces to either side varied from scattered to dense

undergrowth with native grass every-where (U. S. Bureau Land

Management Field Notes 1899-1916). Mr. Bob Johnson who

operated a ranch of twenty sections southeast of Charleston

from l891 to 1960 states that by 1930 his land had lost

half of its original grazing capacity due to shrub invasion.

He also stated that when he first located his ranch in 1892

the runoff from rains spread out like a sheet and soaked

into the ground whereas by 1930 it was all running off in

the deep cut arroyos that had developed since 1900 (Inter-

view with Johnson, 1965). Only to the south and west of

the San Pedro River did the landscape continue relatively

unchanged (Interview with McCool, 1965).

By the end of the period it would appear that range

capacity generally fell within the limits suggested by the

Yearbook of Agriculture for 19h11. These limits were

established by precipitation averages. For ranges in good

condition, with 10" to 15" of rainfall, capacity was

119
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calculated as one head of cattle to each 35 to 80 acres of

land; average grazing ranges were rated as requiring 70 to

200 acres per head (Chapline and Cooperrider, 1941, pp. 462-
467). This estimate is close to that of present day

capacity of the Upper San Pedro River Valley ranges accord-

ing to local ranchers, the county agent and the county

assessor. Capacity varies from 35 acres per head in the

southwest to 6o for the moderate brushlands to 100 or more

in the dense brushlands. On this basis all agree that an

average of sixty acres per head is a conservative estimate

of range capacity for the Upper San Pedro River Valley as a

whole. This would indicate that by the end of the thirty

year period 1900 to 1930, range capacity was reduced to a

maximum of 8,000 for the area.

Occupation and Use of the Land 1930-1964

From 1930 to 1940 there was little change in

occupation of the land of the area (Figure 24). This was

the period of' the great economic depression of the 1930's.
However one event occurred which was to have important

effects on future land occupance and usage: the Taylor

Grazing Act, which provided an orderly program of federal

land leases for grazing, became effective in 1934. This

act provided for long term leases in amounts up to 3,840

acres of land contiguous to existing ranches. Under its

terms such leases made it incumbent upon the user to
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prevent overgrazing. Land was leased and rental determined

by the grazing capacity of the land (Statutes at Large,

Vol. XL, Pt. 1, pp. 1269-1275). This meant that all public

domain in the Upper San Pedro River Valley was now subject

to lease either under state or federal laws and that free

open range was doomed. It further meant that the former

indifference to overstocking and overgrazing of public lands

was replaced by a requirement to conserve existing range

capacity.

In addition to the economic depression of the first

half of the period there were also the periods of sub-

normal rainfall including three of the last four years of

the period (Green et al., l96L1, pp. 173-75, 189-91, k27-29).
Cattle population showed a reduction from 1930 to

approximately 10,000 in l9kO which still strained the

capacity of the range (Cochise County Tax Rolls l9O).
This reduction not only reflected the effects of the

depression years and the arid conditions of the latter part

of the period but in all probability also a tendency to

limit herds, in view of the loss of the open range during

the period, to be more nearly fitting to the range capacity.

The years 1940 to 1950 showed an increase from 123

to 2414 in the number of small land holdings (0-159) and a

reduction in average size of small holdings from 8i acres

to 31. This was due to the increase in the number of

suburban type farms to the west of the Bisbee-Douglas area
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where there were fifty-four new small holdings. Another

group of small holdings appeared in the vicinity of Fort

Huachuca, which had been active as a military post from

1940 until 1947. Here there were seventeen new small

holdings mainly occupied by civilian workers at the Fort.

Only 12,765 acres were added to total land holdings during

the period (Figure 25) . The number of ranches of more than

1,000 acres increased from 28 in 1940 to 4o in 1950 and

their total area increased by 29,000 acres making up 59 per

cent of the total land occupied in the area exclusive of

the Spanish grants. The proportion of land in the 160-999

acre categories continued to diminish from 31.2 per cent in

1940 to 22.4 per cent in 1950 (Cochise County Tax Rolls

1950).

During this same period cattle population continued

to decrease. In 1950, which according to the Cochise

County Assessor was the first tax roll giving an accurate

cattle census, a total of 10,000 cattle were reported in

the area (Interview with Clark, 1965) (Cochise County Tax

Rolls 1950). There were a total of 13 ranches with more

than 100 head of cattle. The bulk of them were held by

five ranches ranging from 300 to 1,000 cattle. Only one

ranch, the Boquillas, had sufficient land to support its

herds. The company reported 1,000 head on their ranch of

more than 89,000 acres. The other four large cattle

ranchers required large additional tracts of leased land,
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either government or private, to meet the minimum grazing

requirements of their herds (Cochise County Tax Rolls

1950).

There had been a steady increase in the acreage of

land holdings in the Upper San Pedro River Valley since

1930 and a trend towards larger numbers of small tracts on

the one hand, and greater size of holdings over 1,000 acres

on the other. During the period from 1950 to 1964 total

acreage in holdings of 1,000 acres or more continued to

increase. At the same time the average size of such

holdings increased from 3,785 acres to 5,153 acres, but

with a 15 per cent reduction in the number of land holders

(Cochise County Assessors Tax Roll 1964). This trend is

attributed to rising operating costs and capital require-

ments as well as reduced grazing capacity of the land

(Interviews with Escapule, 1965 and Clark, 1965). Another

factor has been the entry of non-professional cattlemen

engaged in land speculation or interested in tax advantages

(Hernandez, 1965). Land holdings in the 320-999 acre

category continued to diminish in both number and total

acreage while their average size remained practically

unchanged. The category of land holdings 160-319 acres had

experienced a sharp decrease in both numbers and acreage

between 1940 and 1950; during the period 1950-1964 these

losses were recouped to bring this size of holdings to

approximately the same level as in 1940, Small holdings
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of less than i6o acres experienced the greatest change of

all. The amount of land in this category almost doubled

(to 14,297 acres) and the number of individual land holders

increased from 244 to 67k. This change can be attributed,

for the most part, to the reactivation of Fort Huachuca,

closed between 1947 and 195k. Prior to 1947 Fort Huachuca

had been a small post, a relict from the days of the Indian

wars of the 1870's. During World War II it had been used

for the basic training of two Negro infantry divisions and

then closed to caretaker status in 1947. In 1954 it was

established as a major permanent military base. With the

new mission of the fort as an electronics research and

development center, housing and services for a large

civilian contingent to be employed were needed. By 1955

two towns were purveying to the new civilian and military

staff of the post. There had been a small settlement at

the main gate of Fort Huachuca for many years, known at

various times as Garden City and Fry. This settlement,

with a new name of Sierra Vista, grew rapidly after 1954

to a present population estimated at 4,000. Five miles

north, a second tow-n, Huachuca City, sprung up and grew to

a present estimated population of 1,800 (Interview with

Keating, 1965). With the growth of the Fort and the two

urban settlements came land speculators and tract devel.-

opers. By 1964 in the vicinity of Fort Huachuca, there

were a total of twenty tract developments ranging in size
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from 10 to 1,100 acres with building lots or finished

houses on tracts of one to five acres. Further south, in

the vicinity of Paloxninas, two more tract developments

appeared. This area is mainly a result of the phenomenal

interest occurring during the past ten to fifteen years in

Arizona-living and small tract retirement locations. For

similar reasons tract developments ranging from 600 to 800

acres appeared in the Tombstone area (Cochise County

Assessors Tax Roll 1964). Much of this land is that of raw

desert shrub without improvements, and its development is of

a speculative nature. Even the federal government has

entered the small tract land business. Section 15 of T22S

R22E on the east side of the San Pedro River has been

placed on sale by the U. S. Bureau of Land Management

Office at prices ranging from $750 to $1,000 for five acre

tracts of totally unimproved land (Interview with

Helmandollar, 1965). Most of the unimproved tract land is

purchased for speculative purposes. On the other hand the

small tracts purchased and used, generally occupy the best

land in the area. The occupied tracts generally extend

south from Fort Huachuca along the base of the Huachuca

Mountains in good open grasslands and thence eastward to

the San Pedro River in the vicinity of Palominas in equally

good grassland (Interview with Clark, 1965) (Cochise County

Assessors Tax Roll 1964).
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After the beginning of settlement in the Upper San

Pedro River Valley and until recently the small tract

occupation in the vicinity of St. David had accounted for

the bulk of all such tracts in the area. As late as 1950
the 155 small tracts in that area accounted for 64i per cent

of all small tracts in the Upper San Pedro River Valley.

By 19611 there were a total of 188 small tracts in the St.

David area accounting for only 26 per cent of the total in

the valley. The Fort Huachuca area now boasts over 250

small holdings amounting to 110 per cent of the total in

the valley.

Tractlands in the area vary in price from as little

as $80 per acre in parcels of forty or more acres to as

much as $1,000 for one and a half acre tracts with water

available (Tucson Citizen, 27 February 1965). This same

land, for grazing purposes, would be considered uneconomical

if it cost more than $8.00 per acre for the average and

$15.00 per acre for the best grasslands. It is presently

thought that an investment of between $1100.00 and $500.00

per head of cattle for land is a "practical'1 price

(Hernandez, 1965).

Although there was a notable increase in both

number and acreage in small tract holdings the overall

increase in acreage of landholdings during the period 1950-

19611 showed a relatively modest increase of 25,788 acres.

A comparison of Figure 26 with Figure 25 shows a continuing
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trend towards filling in of the south and east portion of

the valley (Cochise County Assessors Tax Roll 1964).
After 1950 cattle were fewer. It is now common

practice to full-stock grazing lands with cattle only in

good years. This means that good summer rains followed by

adequate winter rains will result in increased grazing for

the next year (Interviews with Escapule, 1965 and Clark,

1965). As an example, in 1964 Boquillas Land and Cattle

Co., now superceded by Kern County Cattle Co., grazed

approximately 2,500 cattle. After the above-average rain-

fall in 1964 additional cattle were brought in until by

February 1965 the total had reached 7,200 head in anticipa-

tion of adequate grass in the near future (Interview with

Clark, 1965). The total cattle in the Upper San Pedro

River Valley in 1964 numbered 7,369, well within the

capacity of the land (Cochise County Assessors Tax Roll

1964).
The population of the Upper San Pedro River Valley

changed significantly during the period subsequent to

1950; not only was there an increase of land holders from

196 to 831, but there was the creation of two small urban

communities with an estimated total population of 5,800.

To serve the new population, roads were made. Prior to

1950 there had been one main road south from St. David

through Tombstone to Bisbee, now U.S. 80, an east-west road

from Tombstone through Fairbauk and west to Nogales with a
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branch to Fort Huachuca and one road west from Bisbee to

Hereford. Since 1950 a main highway, Arizona State Highway

90 has been constructed from Benson south to the west side

of the San Pedro River through Sierra Vista and then east

through Lewis Springs to Bisbee. Another, Arizona State

Highway 92, has been constructed south from Sierra Vista to

a point near the Mexican border and thence east through

Palominas to Bisbee (Figure 17).
Table IV and Figure 27 indicate only modest increase

in total land holdings after 1930. Of a total of 45,039
acres added to private holdings during the period, almost

all was through purchase of government lands since home-

stead land entries had practically ceased with the enact-

ment of the Taylor Grazing Act (U. S. Bureau Land Management

Master Plats 1964). On the other hand there had been

significant changes in the size of holdings (Figure 28).
The amount of land held in parcels of more than 1,000 acres,

exclusive of the three grants, had increased from 46 to 62

per cent, those of 320 to 999 acres had decreased from 20.7
to 9.5 per cent, those between 160 and 319 acres declined

from 7 to 5 per cent and the amount of land held in tracts

of less than 160 acres had slightly increased from 4.6 to

5.1 per cent (Tables III and Iv).

During the same period of time both the average

size of land holdings and the number of holders in each

category had significantly changed. Those properties of



TABLE IV

CATEGORIES OF LAND HOLDINGS IN UPPER SAN PEDRO RIVER
VALLEY BY NIJNBER, ACREAGE, PERCENTAGE OF TOTAL

HOLDINGS, AND AVERAGE SIZE 1930_l9611a

132

Roll 1964

Year
Acreage of
holdings No. Acreage

% of all
holdings

Average size
of holdings
in acres

1940 0-159 123 10,127 4.1 8i
160-319 71 13,820 7.2 194
320-999 100 46,l8o 24.0 462
1000+ 28 122,137 50.9 4,362
Sp Grants 3 51,572 21.5
Total 325 243,836

1950 0-159 244 7,593 2.7 31
160-319 11:7 8,383 3.5 178
320-999 65 31,64k 14.7 579
1000+ ko 151,409 59.0 3,785
Sp Grants 3 51,572 20.1
Total 399 256,601

196k 0-159 674 14,297 5.1 21
160-319 73 14,672 5.2 201
320-999 47 26,660 9.5 567
1000+ 34 175,188 62.0 5,153
Sp Grants 3 51,572 18.2
Total 831 282,389

Source: aCochise County Tax Rolls 1940-1950, Assessors Tax
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1,000 acres or more had increased from 23 to 34 and average

size of each holding from 4,703 to 5,153 acres. Holdings

ranging between 320 and 999 acres had decreased from 114 to

47 in number while the average size had increased from 431
to 567 acres. There had been a decrease from 82 to 73 in

the number of holdings ranging between 160 and 319 acres

with no change in average size. Perhaps of greatest

importance were the changes in small tract holdings, of

less than 160 acres. The number of such holdings increased

from 112 to 674 while average size of tracts declined from

91 acres to 21 acres (Ibid.).

From the foregoing it is evident that diminishing

grazing capacity and the end of open range has led to

greater consolidation of land holdings to provide adequate

range for profitable cattle raising. Coupled with that

fact was the increasing requirement for greater capital

investment thus reducing the number of cattle ranchers. At

the other extreme is the changing land occupance pattern

brought on by employment at Fort Huachuca, and the influx

of people seeking suburban or country retirement in

Arizona.

Agricultural land use in the area did not change

materially during the period: small irrigated crop farms

in the St. David area, irrigated farms along the San Pedro

River south of Hereford, and the great bulk of all the

available land used for grazing livestock. For the first
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time since 1885 there was a period of thirty years in which

cattle population remained near or at capacity of the land

to support it (Figure 29).
According to long-time resident ranchers in the

area there has been only moderate increase in desert shrub

invasion since 1930. Most ranchers now believe that resting

the land results in restoration of grass and they now

prefer to use only half of their land for grazing each year

except in periods of above normal rainfall (Interviews with

Johnson, 1965 and Escapule, 1965). For the period of 1930
to 1964 there were two continuously operated weather sta-

tions in the area: Tombstone and Fairbank. The latter

recorded an annual mean rainfall during the 30 year period

of 11.04 inches as opposed to 11.111 inches 1910 to 1964.

Tombstone had a mean armual rainfall from 1930 to 1960 of

14.17 inches as compared with ik.i4 inches mean annual

rainfall for the period 1897-1964. In neither case is

there indication of significant deviation during the last

period (Green et al., 1964, pp. 173-175, 427-429). Since

1930 there has been a notable return of woodland growth in

the Mule Pass area of the Mule Mountains between Bisbee

and Tombstone, and to a lesser degree on the southwestern

slopes. This has occurred since 1930 when the practice of

using the Mule Mountains as a source of domestic fuel

supply for the Bisbee area was discontinued (Interviews

with Alexander, 1965 and Clark, 1965).
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During the final period noted in this study the

increase in population was spectacular. In 1930 there was

an estimated population of approximately 2,000 of which

half were in Tombstone. In 1964 the populations of Tomb-

stone, Sierra Vista and Huachuca City approximate 6,000

with another estimated 2,000 in the area, a result of the

large influx of small tract occupants. Since 1954 the

population has increased to a point where it exceeds that

reached at the height of the silver mining boom in Tomb-

stone near the beginning of the time period tinder study.

The Landscape 1964

Since 1900 the landscape of the Upper San Pedro

River Valley has been greatly changed. Roads and towns

have been built (Figure 17). The rail line from Fairbank

to Nogales through the Babocomari Valley has been removed.

Small tract homesites now line the north-south highway

along the base of the Huachuca Mountains and eastward

through Palominas. The contrast is marked when compared

to 1900; then the area was one mainly of widely scattered

homesteads over the valley except for the St. David area

of small cultivated farms and the urban community of Tomb-

stone.

Not only has the landscape been changed directly

by men but also by nature activated by men's work. The

changes in the drainage of the area in progress in 1900
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reached their climax and their effective end about 1915.

The southwestern portion of the area experienced little

change in its drainage system whereas the remainder was

greatly changed. Arroyos of more than 20 feet in depth were

scoured on the western slopes of the mountains east of the

San Pedro River and while not as deep, similar arroyos

developed on the eastern slopes of the Whetstone Mountains.

The northern and northeastern slopes of the Huachucas were

also cut by arroyos of eight to ten feet in depth in the

vicinity of the Babocomari and San Pedro Rivers. The two

rivers developed channels 12 to 20 feet below their levels

of the 1870's. In 1900 the channels of both rivers were in

the process of cutting deeper channels but evidence dis-

cussed earlier indicates that it was probably 1915 before

the process was completed. The confluence of the Babo-

comari and the San Pedro near Fairbank is probably the best

visual evidence of the final result. There the banks of

the Babocomari are close together and give no evidence of

lateral cutting. Measurement of the present depth of the

channel from the valley trench surface is lf feet. Since

this is in an area described earlier as being a swamp in

1902 (u.s. Bureau Land Management Field Notes 1902), the

cutting would appear to have taken place since that time.

South of the granite ledge in the San Pedro River chaiinel

near Charleston the cutting of the river banks appears to

be mainly the result of lateral cutting and meander of the
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river. Also south of the granite ledge there is evidence

based on the unanimous reports of longtime residents in the

area, that in this century there has always been some water

in the San Pedro River south of Charleston (Interviews with

Alexander, 1965 and Clark, 1965). This is borne out by

observation of fingerling verde trout in the stream in the

vicinity of Charleston in January 1965. Much the same

situation obtains in the Babocomarj River west of the

Huachuca and Whetstone mountains where the channel is cut

to only a few feet below the valley surface and local

residents habitually fish in the headwaters for verde trout

(Interviews with L. Hunt, 1965 and Parks, 1965). East from

the Huachuca and Whetstone drainage into the Babocomari the

channel deepens rapidly to 12 feet at Huachuca City as it

flows towards the San Pedro River. The tributaries leading

to both rivers have accommodated their channel depths to

those of the rivers thus presenting a network of narrow

deep gullies which act much like the tile drainage placed

in agricultui-al lands reclaimed from swamplands. It is

evident that with the deepening of these arroyos the ground-

water level has been lowered substantially. Kirk Bryan has

estimated the depth to be 30 to 40 feet (Bryan, 1928,

p. 474).

There are two exceptions to the general drainage

change. The deepest arroyos to be observed in the entire

area are those to be found on the western and southern
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slopes of the Mule Mountains. This in spite of the fact

that there was minimal channel cutting in the southern

portion of the San Pedro River. Here the explanation must

be other than accommodation of tributary channels to the

main drainage channel. While there has been little channel

cutting at the mouths of the arroyos the accelerated surface

runoff from the mountains appears to have cut deeply head-

ward. That this was caused by accelerated surface runoff

in the mountains is evident from what occurred on the

opposite side of the San Pedro River. There in a similar

area but draining from the woodland covered southern

Huachuca Mountains there is little evidence of deep cut

arroyos. Only near the San Pedro River channel are there

tributary arroyos of more than two or three feet in depth.

These arroyos, such as they are, have grass covered gently

sloping banks for the most part rather than steep vertical

walls as is true of those east of the river. Surface run-

off from the wooded mountains is obviously less violent and

cutting of channels is almost negligible.

As might be expected, the changes to the drainage

of the Upper San Pedro River Valley during the period since

1900 have been reflected in vegetation cover. A comparison

of Figure 16 with Figure 30 indicates the gradual spread

of desert shrub from the San Pedro River east and west and

from the Babocomari north and south. The changes in the

area west of the Mule Mountains to the San Pedro are
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particularly notable. In 1964 it is difficult to visualize

this area as ttsome of the finest grass in the entire area"

(U. S. Bureau Land Management Field Notes 1904). The

grasslands of the San Pedro River bottoms to the north have

been invaded by shrub. In the case of the Mule Mountains

the drainage of the area was drastically changed by the

headward cutting of arroyos from the San Pedro River

channel. In the San Pedro River bottomlands to the north

the river itself had undergone channel cutting to a depth

of 14 feet by 1915 thereby suffering a great change in

surface soil moisture and drainage of the area. These

areas give evidence of a definite change in growth condi-

tions for grass. One other area is worthy of special note.

The southwestern portion of the Upper San Pedro River

Valley shows little if any incursion of desert shrub during

the period since 1900. Here the arroyo cutting was

minimal in relation to the rest of the area except as noted

near the San Pedro River channel.

Another change of importance has occurred in the

oak woodlands. In the southwest, oak woodlands are

apparently in their original elevation zones. One authority

placed the lower limits at 4,800 feet in the Huachuca

Mountains (Walmo, 1955, pp. 466-80); another (Mearnes,

1907, p. 101) estimated it to be 5,000 feet. To the

observer no significant change from the elevations is

apparent today. On the other hand observation of the
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foothills of the Mule and Dragoon mountains indicate

healthy Emory Oak are all well above 5,000 feet in eleva-

tion; those below that elevation are dead or dying. This

again gives evidence of the apparent effects of changing

moisture conditions of the soil as a result of changes in

drainage. It could be readily inferred from the foregoing

facts that a change in drainage, and the accompanying

change in surface moisture has had a predominate role in

the changing vegetation of the area.



CHAPTER VI

CONCLUSIONS

In the foregoing chapters an attempt has been made

to trace the sequence of human occupation in the Upper San

Pedro River Valley subsequent to 1870. The effort has been

made to follow the development of land settlement and use

and the coincident changes to the landscape chronologically.

This chapter will endeavor to summarize the principal

factors of the development of land occupance and its

relationship to landscape change in the area. Finally

consideration will be given to existing hypotheses as to

causes of landscape change in southeastern Arizona and

their relationship to changes in the Upper San Pedro River

Valley.

Occupation of theUpper San Pedro River
Valley Since 1870

It can be concluded that historical occupance of

the Upper San Pedro River Valley took place in three dis-

tinct phases; and that in the first two phases the major

factors determining settlement were those concerned with

exploitation of the land whereas in the third phase two

other factors were added: federal payrolls of Fort

1 Lk5
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Huachuca and growth -n popularity of Southern Arizona as a

location for small tract retirement living.

Of the three major conditions that have influenced

the occupation and use of the land of the Upper San Pedro

River Valley the first was the presence and exploitation of

the valuable mineral resources of the Tombstone and Bisbee

areas. It was this activity that caused the initial

settlement of the area. The resultant urban development

led to creation of local markets for agricultural products

and to the eventual provision of transportation facilities

to more distant markets. Exploitation of the mineral

resources caused disturbance of the landscape in the areas

of mining activities, and needs for fuel for domestic use

and mining operations led to destruction of much of the

surrounding mountain woodland.

The second major condition was the availability in

the Upper San Pedro River Valley of a large area of public

domain available for homesteads or low cost purchase as

well as for use as free open range. It was this factor

which dominated the pattern of occupation and use of the

land of the area up to 1955 and is still of importance.

Occupation was dependent upon the availability of grazing

land to individual landholders. Thus in the beginning,

with a large area of open range and few occupants, a small

landholding insuring adequate water supply could serve

efficiently as a base for large scale cattle grazing
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utilizing the free open range. With the increased

allowance of acreage for homesteads after 1900 and the

resultant large influx of new settlers, it was necessary

to increase the size of landholdings to insure availability

of the more desirable grazing lands, while still grazing

the remaining open range. The net result was the abandon-

ment of the former small base ranch system of occupation in

favor of the accumulation of progressively larger acreages

of private landholdings. With the passage of the Taylor

Grazing Act in l9311 all land in the area not privately held

became available for lease. As a result leases were

resorted to in lieu of purchase to accumulate adequate

grazing lands, and the trend towards larger private land-

holdings decreased. During the period when open range was

the main source of grazing lands severe over-use with

resultant damage to vegetation and soil occurred. With the

change to reliance upon privately owned lands and permanent

leases steps were taken to reduce damage to the land.

The third and last major factor influencing occupa-

tion of the land of the Upper San Pedro River Valley did not

appear until after 195k. This was twofold in nature;

development of a payroll economy based on Fort Huachuca

after 195k and the concurrent growth in popularity of small

tract suburban and retiree living. The result has been a

significant increase in small tract landholdings and larger

tracts held for future small tract development. This has
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caused some withdrawal of former grazing lands and increase

in land values forecasting further change in landholding

and land usage for the area.

Occupance and Landscape Change in the Upper San
Pedro River Valley

It can be further concluded that the human occupance

of the Upper San Pedro River Valley caused significant

change to the landscape. After 1890 changes began to occur

in the landscape which had shown virtually no change over

the previous three centuries. However after active occupa-

tion of the area, beginning in 1877, the forest woodlands

were severely disturbed leading to consequent alteration of

surface runoff of precipitation. Severe overstocking and

overgrazing of the rangelands had weakened the vegetation

and soil cover of the valley. This last was particularly

important since it reduced the capability of the lowlands

to withstand the greatly increased surface runoff from the

former mountain woodlands. The cumulative result of the

disturbances to the mountain woodland areas and the valley

grasslands was assurance of eventual change to drainage of

the area. By 1890 disturbance to drainage became increas-

ingly evident with the occurrance of severe floods and the

first indications of channel cutting in the San Pedro River

and tributary arroyos.



119

Continued abuse of the grasslands through over-

stocking and overgrazing further weakened the soil and

vegetation cover during the period from 1900 to 1930. The

drainage of the area continued to change with channel

cutting reaching headward on the San Pedro and Babocomari

rivers as well as their tributary arroyos. It was not

until about 1915 that the surface drainage of the area

began to stabilize.

As a result of the channel cutting the surface

water level dropped eventually 20 to 30 feet. More impor-

tant the former sheet runoff of precipitation and consequent

percolation which provided moisture for the grasses was

diverted to the arroyos. This left the grass cover without

sufficient soil moisture to maintain its former growth and

combined with continued overgrazing provided an opportunity

for the rapid incursion of desert shrub already present,

although scattered, throughout the valley. These plants,

all deep rooted and independent of surface moisture could

and did take advantage of the weakened grass cover; and

assisted by the transport of seed by the cattle, led to

spread and increased density of desert shrub over all of

the area affected by drainage change. That this circle of

events can be attributed to human occupance seems clear.

The foregoing describes what happened to the land-

scape of the area in general. In the southwest portion of

the area one aspect of the effects of occupance did not
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occur. There the mountain woodlands were left relatively

undisturbed and there arroyo cutting is minimal and the

grasslands, although as heavily overgrazed as elsewhere in

the valley, remain generally as they were in 1870.

Thus it may be concluded that not only did human

occupance affect the landscape but also that the effects

were the result of two major factors: accelerated surface

runoff from the denuded woodlands acting upon weakened and

disturbed valley grasslands thus subject to accelerated

erosion and subsequent change of vegetation.

Landscape Change in the Upper San Pedro River Valley
and Current Hypotheses as to Landscape

Change in Southeast Arizona

In Chapter I reference was made to the several

hypotheses as to the causes of changes in landscape that

have occurred in southeastern Arizona and more specifically

in the Upper San Pedro River Valley. These included:

elimination of grassland burning causing shrub invasion of

grasslands (Sauer, 1950), overgrazing of grasslands and

weakening of vegetal cover to allow erosion and shrub

invasion (Humphrey, 1958, erosion and subsequent shrub

invasion the result of climatic change (Bryan, l94i0), and

reduced amount and change in character of rainfall combined

with rising temperatures causing changes to drainage and

invasion of shrub (Hastings, 1963).
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The subject of' burning has not been investigated as

there is insufficient evidence of its occurrance for the
time prior to that covered by the period of this study.

Climatic information prior to the period before
1900 is generally of a scanty and unreliable nature, based
mainly on newspaper reports and sporadic non-professional
records. Since 1900 there are more reliable records (Green
et al., 1964). Available weather records for Tombstone
show a mean annual temperature of 63.10 and a maximum

variation by 10 year increments since 1900 of 1.3°. Rain-

fall for the period shows the mean annual since 1900 to
average lk.14i inches, rainfall 1930 to 1960 averaged 14.17
inches. Fairbank has no temperature records but its rain-
fall records show a mean of 11.41 inches since 1910 and
11.04 inches since 1930. Fort Huachuca has temperature
records from 1900-1920 and 1955 to 1960. These show an

overall mean of 61.7° and the five years 1955 to 1960 of
62.1° along with an overall mean annual rainfall of 16.45
inches and 14.35 inches for the 1955-1960 period. With the
exception of the Fort Huachuca rainfall for the 1955-1960
period no significant change in either temperature or rain-
fall is evident since 1900 (Ibid.). Because of scanty
authoritative climatic information in southern Arizona
prior to 1900 considerable note is taken of data derived
from tree ring analysis. These have shown deficient

precipitation in the period 1870-1904, excessive
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precipitation 1905-1930 and deficient 1931-1955. Further

it is claimed that since 1921 the area has experienced

perhaps the most severe drought since 1200 AD (Schulman,

1956, pp. 60-70). Others contend that the entire area has

been going through an arid period for the past 3,000 years

(Martin et al., 1961, pp. 78-81). In any case available

climatic information since 1900 does not indicate signifi-

cant change since that time in the Upper San Pedro River

Valley. If there have been dry and wet periods as Schulman

suggests, and at the times he states, then the changes in

drainage and vegetation in the Upper San Pedro River Valley

have taken place indiscriminately in both types of climate.

Perhaps the most important indication that climatic change

has not been a vital factor in landscape change in the Upper

San Pedro River Valley is evident in the landscape itself

and is verifiable by observation. Regardless of what

climatic change may have occurred since 1870 that portion

of the valley located southwest of the San Pedro River west

to the base of the Huachuca Mountains remains, as nearly as

can be determined from early written descriptions, unchanged

as to vegetation and drainage (Cooke, l9k2, pp. 76-77)

(Bartlett, 1854, pp. 324-325) (Bell, 1932, p. 304) (Emory,

1857, Vol. 1, pp. 93-94). It might be added that the

Sonoita Valley to the west of the Huachuca Mountains also

remains unchanged from descriptions of Bartlett (1854) and

Hinton (1877). It is difficult to envisage even a
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microclimatic change so selective as to have bypassed the

southwestern quarter of the Upper San Pedro River Valley.

As to the proposition that overgrazing alone ac-

counts for landscape change and shrub invasion, the south-

western portion of the Upper San Pedro River Valley again

provides rebuttal. It will be recalled that this area was

an area of early settlement and without doubt underwent

overgrazing to as great a degree as any part of the entire

area. Yet the range capacity remains today 30-35 acres

per head of cattle (Interview with Clark, 1965). On the

other hand the damage to land of overgrazing appears to be

a necessary factor in the matter of accelerated erosion as

is evidenced in the changes that took place in the re-

mainder of the valley.

One element in the environment is different in the

southwestern part of the Upper San Pedro River Valley: the

southern half of the Huachuca Mountains which drain across

this area have retained their woodland cover essentially

the same as first described by travelers of the l85Ots.

As a result of its distance from populated areas and the

mining operations, the southern Huachuca Mountains escaped

the denudation that took place elsewhere in the valley.

There the runoff of precipitation from an area generally

in the 20'-3O zone has been unaltered by disturbance of

its vegetal mantle. This area extending east to the San

Pedro River and south to Mexico from the southern Huachuca
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Mountains retains its original landscape intact. Whereas

the area directly opposite, east of the San Pedro River and

sloping west and south from the Mule Mountains has probably

experienced the most drastic changes in its drainage and

vegetation cover of any similar sized area in the Upper San

Pedro River Valley. It will be recalled that denudation of

woodland cover of this area was accomplished initially in

the 1880's when charcoal was needed for Bisbee smelters and

that in addition fumes from the smelters further disturbed

remaining vegetation (Jouralman, 193k, p. io4i). It was not

until 1930 that use of the area for a domestic fuel source

was discontinued. These two areas facing one another

across the San Pedro River appear to stand as mute evidence

to the premise that disturbed mountain woodland cover can

and will have a direct effect on the drainage and subsequent

vegetation cover of the lands below.

Based upon the evidence developed in the foregoing

chapters I believe that the causes of the changes to the

landscape in the Upper San Pedro River Valley must be

attributed primarily to disturbed woodland cover of the

surrounding mountains and secondarily to overgrazing.

There does not appear to be sufficient evidence for either

climatic change or changes in temperature and rainfall

characteristics to have had a significant effect on the

landscape changes that did occur.
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