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Canyon National Parks 

HORSES, MULES, BURROS, AND RECENTLY llamas 
and goats, are used to transport visitors and their supp- 
lies to backcountry and wilderness areas in the west- 
ern United States. These animals were so synonymous 
with backcountry travel that Aldo Leopold (1921) 
defined the minimum size of wilderness area as a con- 
tinuous stretch of country big enough to absorb a 
2-week trip with pack stock. Although pack stock use 
has declined in the past 30 years, approximately 11% of 
all visitors use stock when visiting wilderness areas 
(Washburne and Cole 1983). Of particular interest to 
resource managers is the status of pack stock man- 
agement in these backcountry areas. The history of 
pack stock use and management in Sequoia and Kings 
Canyon National Parks provides an excellent case 
study to evaluate the application of traditional range 
management principles in a non-traditional, recrea- 
tion setting. 

Sequoia National Park was established in 1890 to 
protect the magnificent groves of giant Sequoia trees 
(Sequoiadendron gigantea), and expanded to its cur- 
rent boundaries in 1926. Initially, Kings Canyon National 
Park was withdrawn from the public domain as part of 
the Forest Reserve System in 1891, and in 1940 was 
transferred to the National Park Service. Although 
legally separate parks, their proximity logically led to 
joint administration (Fig. 1). Located in the southern 
Sierra Nevada, the parks encompass over 850,000 
acres, of which 85% is part of the National Wilderness 
Preservation System. Both parks are also part of the 
United Nations Man and the Biosphere Programme's 
International Biosphere Reserve network of outstand- 
ing protected samples of the world's major ecosystems. 

Backcountry elevations range from 2,000 ft to 14,495 
ft at the crest of Mt. Whitney, the highest point in 
conterminous United States. Topography varies from 
U-shaped glacial valleys with steep, sheer walls, to 
subalpine tablelands perched above these valleys, and 
massive jumbles of house-sized granite boulders and 
jagged spires that pierce the passing clouds. Plant 
communities vary from oak woodland and chaparral at 
lower elevations; mixed conifer and giant Sequoia 

Author Is with the Division of Range Resources, School of Renewable 
Natural Resources, University of Arizona, Tucson 85721. 

The author wishes to thank Paul Fodor and his staff of backcountry rangers at Sequoia and Kings Canyon National Parks for inspiration and assistance, 
and Audrey Goldsmith for constructive comments on an earlier draft of this 
article. Photograph by Ansel Adams courtesy of the Trustees of the Ansel 
Adams Publishing Rights Trust. All rights reserved. 

forests to 6,500 ft; lodgepole pine (Pinus contorta) 
dominated forests to 9,500 ft; treeline forests of foxtail 
pine (P. balfouriana); and alpine fell fields above 
11,000 ft. Over 200 meadows are scattered along 
drainages and stacked behind glacial moraines and 
debris from 6,000-11,000 ft (Fig. 2). Variation in spe- 
cies composition and productivity in these meadows is 
due mainly to elevation effects on growing season 
length and water table depth (Ratliff 1985). 

FIg. 1. Location of Sequoia arid Kings Canyon National Parks, Cali- 
fornia. Dotted lines are main access roads; there are no roads that 
cross east-west through the Parks. 

Like other federal land management agencies, the 
National Park Service attempts to satisfy multiple 
goals. Two goals that appear to conflict are preserva- 
tion of natural resources and providing recreational 
opportunities. Enabling legislation directed the Ser- 
vice "to conserve the scenery and the natural and his- 
toric objects and the wild life therein and to provide for 
the enjoyment of the same in such a manner and by 
such means as will leave them unimpaired for the 
enjoyment of future generations" (United States Con- 
gress 1916). Park Service regulations permit pack 
stock to graze backcountry vegetation at levels that do 
not significantly alter native animal and plant popula- 
tions or conflict with other recreational uses (National 
Park Service 1988). 
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Natural Resource Plans are developed for each Park 
to meet the dual objectives of preservation and visita- 
tion. Sequoia and Kings Canyon National Parks recent- 
ly finished a Stock Use and Meadow Management Plan 
as a supplement to the Natural Resource Plan (Sequoia 
and Kings Canyon National Park 1986).The objectives 
of the plan call for pack stock use to continue at cur- 
rent levels, while establishing regulations based on 
range management principles to keep stock use within 
the carrying capacity of the basic natural resources. 

History of Recreational Pack Stock Use 
Changes in pack stock use have been influenced by 

increased ecological awareness, new backpacking 
equipment, and changing perspectives of visitors and 
administrators. 

Recreational pack stock use was initially limited by 
low demand and lack of forage due to sheep and cattle 
grazing before park establishment. Early park staff 
spent much of their time pursuing trespass livestock 
and lamenting the lack of feed for recreational stock 
users prior to the expansion of Sequoia National Park 
in 1926. In 1910 Superintendent E.S. Wright noted that 
"Tourists in the Kern Country find scant feed for their 
stock; a few thousand head of cattle are driven in every 
year from the south..." (National Park Service 1910). 
Four cattle allotments grandfathered into Kings Canyon 
National Park limited forage for pack stock, but by the 
late 1950's cattle numbers had been reduced and the 

last allotment was closed in 1986 following the death of 
an original permittee. 

By the 1930's recreational pack stock use in the 
entire Sierra Nevada increased significantly, and by 
the 1940's 60 pack stations were in operation with over 
3,000 horses and mules for hire (Livermore 1947). The 
history of pack stock use in Sequoia and Kings Canyon 
can be traced from the evolution of Sierra Club spon- 
sored outings since the turn of the century. 

The Sierra Club sponsored their first annual High 
Trip in 1901. As many as 250 people spent a month in 
the backcountry, moving camp 1-2 times a week. More 
than 100 pack and saddle stock and 15-20 packers 
were commissioned from nearby pack stations to 
move commissary and 50 lb of each member's dun- 
nage to and from the trailhead and between camps. 
Most members chose to hike, but some opted to ride, 
especially over steep terrain. High Trips were the heart 
and soul of the club; old friendships were renewed, 
new ones born, and new members recruited while in 
the Sierran backcountry (Fig. 3). The latter was given 
as the most significant reason to continue the High 
Trip in the face of mounting criticism of the distur- 
bance to meadow and other natural resources by such 
large groups (Brower 1948). 

To reduce their impacts, the Sierra Club commissi- 
oned E.L. Sumner to evaluate and recommend improve- 
ments in their backcountry pack stock practices. After 
forty-two High Trips (no trips were held in 1918, 

Fig. 2. LowerRangerMead- 
ow at 8,700 ft in Kings 
Canyon National Park isa 
popular destination for pri- 
vate pack stock parties. 
Photograph by Michael J. 
Neuman. 
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1942-45), efforts were made to minimize the impacts of 
the High Trip by limiting the trip to 125 people and 30 lb 
of personal dunnage in 1947. Pack animal impact to 
the meadows was also reduced by pushing stock into 
seldom used areas during layovers and using wrangler 
horses to gather the animals when needed. In addition, 
a relay system of portage was employed; only neces- 
sary commissary and personal supplies were trans- 
ported on moving days, and the rest was brought later. 
Group size was reduced to 100 in 1967,50 in 1969, and 
25 in 1973 before the High Trip was abandoned in 1974. 

In 1958, the Sierra Club began offering High Light 
trips that were limited to 15-25 people and 20 lb of 
dunnage per person. Also, hiking trips with a maxi- 
mum of 20 burros per party were started in 1938. These 
types of outings are still sponsored by the Sierra Club. 
In addition, from 1939—1 983, a total of sixteen 2-week 
Saddle Trips were offered for a maximum of 25 riding 
enthusiasts per trip. 

As pack stock trips were being reduced, knapsack 
and later backpacking trips without pack stock in- 
creased in popularity. Knapsack trips were initiated in 

1954, and only 10 trips were offered in the Sierra Nev- 
ada in 1967. By 1981, 20 trips were sponsored, and the 
name was changed to Backpack trips. Thirty-eight 
backpack trips were offered in the Sierra Nevada in 
1988. 

Currently, over 670 miles of maintained trails pro- 
vide both the backpacker and pack stock user with 
excellent opportunities to explore the Sequoia and 
Kings Canyon backcountry. Most backcountry travel 
occurs between spring snowmelt and early winter 
snowfalls. Backpackers greatly outnumber stock users, 
but this is a recent phenomenon (Fig. 4). Over 10,000 
recreational pack stock nights per year were recorded 
in Sequoia and Kings Canyon National Park since 1977 
(Sequoia and Kings Canyon National Parks 1986). 
Forty-three percent of these were from 17 commercial 
pack stations servicing riding and spot trips (dropping 
supplies to base camps), 28% were private groups 
using their own animals, and National Park Service 
trail crews and backcountry rangers accounted for the 
remainder. Currently, less than 5% of all backcountry 

Fig. 3. A typical pack stock train crossing Black Rock Pass in Sequoia and Kings Canyon National Parks. This photograph entitled "High 
Sierra Pass" was taken by Ansel Adams In 1934. Mr. Adams was a frequent member of early Sierra Club High Trips. 
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visitors use recreational stock in the parks. 
Freeze-dried food, plastic gear, goose down sleep- 

ing bags, vibram sole boots, and the aluminum pack 
frame enabled backcountry visitors to shun the once 
necessary pack animal. However, stock use remains as 
a regular backcountry travel method despite the popu- 
larity of backpacking (Fig. 4). 

NIGHTS 

(1000,) 

FIg. 4. Estimated backcountry use in Sequoia and Kings Canyon 
National Perks 1930-1987. The dotted line represents pack stock 
nights, and the solid line represents human nights. 

History of Management 
Range managers combine the goals of resource pro- 

tection and herbivore production by applying the prin- 
ciples of proper herbivore intensity (numbers), fre- 
quency (interval), and season of use to remain within 
the carrying capacity of the basic natural resources. 
Recreation managers apply these same principles to 
contain human use within a recreational carrying 
capacity (Heady and Vaux 1969, Shelby and Heberlein 
1986). The concept of recreational carrying capacity 
grew out of an herbivore carrying capacity problem. 
E.L. Sumner (1942), a Park Service biologist, first 
defined recreational carrying capacity when he pres- 
cribed remedies to curtail excessive pack stock graz- 
ing in the backcountry meadows of Sequoia and Kings 
Canyon National Parks, California. 

Overuse of strategic meadows by recreational pack 
stock was officially acknowledged by the National 
Park Service in 1936 when Sumner (1936) reported on 
his reconnaissance of Yosemite and Sequoia National 
Parks, and the proposed Kings Canyon National Park. 
Park Service actions to abate these problems were 
slow to surface and unevenly applied in spite of a 
series of recommendations by Sumner to apply range 
management principles (Sumner 1941, Sumner and 
Leonard 1947). After several backcountry visits be- 
tween 1940—47, he suggested that the carrying capac- 
ity for all heavily used meadows be determined before 
establishing party size, length of stay, and opening 
date regulations. To achieve these objectives he sug- 
gested structural and educational improvements to 

facilitate better animal distribution and compliance 
with regulations. These improvements included drift 
fences with trail bars and new trails, signs, maps, and 
guides to lesser known meadows. He also suggested 
closure of some representative meadows to evaluate 
the effects of grazing on meadow vegetation. Unfortu- 
nately, the Park Service took no actions on Sumner's 
recommendations. 

The Park Service did begin active management of 
pack stock soon after their funding of a survey of back- 
country meadow conditions by Carl Sharsmith, a pro- 
fessor of botany at San Jose State College in 1958. He 
recommended the closure of 6 meadows based on his 
opinion that excessive recreational pack stock use was 
causing accelerated encroachment of lodgepole pine, 
willow, and falsehel lebore (Veratrum californicum), 
and stream incision problems (Sharsmith 1959). Be- 
tween 1959-1961, pack stock use in 17 backcountry 
meadows was regulated: 8 meadows were closed to 
stock use, 6 had a length of stay limits of 24—48 hr, 6 
had opening dates, and 3 had party size limits ranging 
from 12-20 animals (Thedeet al. 1961). Maximum pack 
stock party size was limited to 20 animals by 1966. 

Peter Bennett, a student of Sharsmith's, measured 
condition and trend in 10 backcountry meadows and 
suggested that the pack stock regulations were lead- 
ing to improvement of most meadows. He recom- 
mended that existing regulations remain in place for 
most areas, while some closed meadows should be 
available for stock use in the near future (Bennett 
1965). After a quick reconnaissance by helicopter in 
1968, Sumner (1968) found that most of the heavily 
used meadows had improved due to the enactment of 
regulations in the early 1960's. 

The Park Service continued its reactive approach to 
recreational pack stock management in the early 
1970's. Some meadows were reopened and closed; 
and opening dates and length of stay limits appeared 
sporadically. A sign of the times was the proposal in 
the 1971 Master Plan to eliminate stock use in the 
backcountry (Sequoia and Kings Canyon National 
Parks 1971). During this period growing backpacker 
numbers were exceeding the recreational carrying 
capacity and the institutional capacity to administer 
them (Fig. 4). Consequently, attention was directed 
away from pack stock management, and focused 
instead on elimination or significant reduction of stock 
use. 

A more proactive approach to pack stock manage- 
ment was proposed in the 1976 Natural Resources 
Plan (Sequoia and Kings Canyon National Parks 
1976), where carrying capacity for most meadows was 
to be determined, the level of stock use recorded, and 
current-year use termination when use exceeded a 
meadow's carrying capacity. These sound objectives 
were not fully realized before the next round of recrea- 

1940 0900 0910 
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tional stock use management planning in the early 
1980's. 

Comprehensive Pack Stock Management 
Sequoia and Kings Canyon National Parks began to 

develop a more comprehensive recreational pack stock 
management plan in 1981, and completed that effort in 
1986 (Sequoia and Kings Canyon National Parks 
1986). The Plan's thrust was very similar to Sumner's 
proposals in the late 1940's. In keeping with the multi- 
ple purposes of the National Park Service, the goal was 
"to allow recreational use of saddle and pack stock 
with guidelines that will protect the Park's natural 
resources and values, the processes that shape them, 
and the quality of experiences distinctive to them". 
There were 5 plan objectives relevant to the principles 
of range management. 

1. Continue current use levels and patterns when 
possible. 

2. Establish regulations and facilities to protect 
meadow areas from changes in species composi- 
tion and soil erosion from stock use, and to allow 
improvement of meadow resources. 

3. Establish a series of ungrazed meadows to serve 
as undisturbed examples for scenic enjoyment, 
scientific inquiry, and benchmarks to measure 
the impacts of pack stock in grazed meadows. 

4. Establish levels of acceptable changes in species 
composition and soil disturbance. 

5. Establish a monitoring system to signal when 
unacceptable levels of stock use, changes in spe- 
cies composition, and soil disturbance occur. 

6. Establish an educational program to minimize 
impacts of backcountry use, and cultivate partic- 
ipation from both stock user and backpacking 
visitors. 

To meet these objectives park managers set carrying 
capacity, party size and opening date regulations for 
all backcountry areas. Carrying capacity was set at 
one acre of meadow per animal unit month (AUM). 
One AUM was set at 30 days of horse or mule use. 
Burros were counted as 0.5 horse equivalents, and 
llamas as 0.33 horse equivalents to calculate total use. 
Party size was limited to 20 animals; however, fewer 
animals were permitted in 8 popular areas. Opening 
dates were based on when sod was dry enough to 
withstand hoof impact, and the ability to limit animal 
access. In most cases the opening date was set for an 
entire drainage to facilitate implementation. Once an 
average opening date was established, variation in 
snowpack moisture levels on May 1 could hasten or 
delay the opening by 2—3 weeks. Length of stay limits 
were established for 13 heavily used areas. 

To implement these regulations self-reporting stock 
use cards are issued to all pack stock users when 

they apply for required backcountry use permits. 
Users are asked to record when, where, and how many 
stock grazed in backcountry meadows; and return the 
cards to Rangers or via post. A list of party size, open- 
ing date, and length of stay regulations is also provided 
with the use permit. To facilitate better animal distribu- 
tion and compliance with regulations, regular drift 
fence maintenance is planned. 

To monitor pack stock induced changes in species 
composition and soil disturbance above background 
levels, comparable grazed and ungrazed meadows will 
be sampled at 3-yr intervals. Species frequency, per- 
centage bareground, and hoofprint depth will be 
recorded in nested-quadrats and compared between 
comparable meadows. The meadows closed to graz- 
ing make these comparisons possible. Where ungrazed 
comparisons are not available, photographic record- 
ing of meadow conditions will be undertaken. The 
selection of photograph scenes will be guided by the 
availability of previous photographs taken as early as 
1909, presence of erosion problems, and plant com- 
munity ecotones. 

Acceptable levels of pack stock use, changes in spe- 
cies composition, and soil disturbance will be based 
on grazed and ungrazed comparisons, photographic 
records, and stock use report cards. Changes in pack 
stock regulations will be initiated when (a) similarity of 
species composition in comparable grazed and ungrazed 
meadows changes more than 15% between sample 
dates, (b) similarity of bareground or hoofprint fre- 
quency in comparable meadows changes more than 
15% between sample dates, (c) when photographic 
records show an encroachment of willow or lodgepole 
pine into 15% of the meadow since the initiation of the 
plan, or (d) when stock use exceeds one acre per AUM 
for a given meadow. 

Educational efforts are emphasizing minimum impact 
techniques of backcountry horsemanship. Park staff 
are helping the Backcountry Horse Users of America 
develop a user guidebook. Staff have also frequented 
wilderness user conferences with informational dis- 
plays on proper backcountry pack stock practices. 
Copies of past stock use studies, and matched photo- 
graphs will be kept at backcountry ranger stations to 
enrich the visitor's and ranger's interpretation of the 
backcountry natural and cultural resource. 

Perspective and Outlook 
Pack stock management in Sequoia and Kings 

Canyon National Parks was slow to emerge, and frag- 
mented in its original form with respect to early com- 
prehensive management proposals. When a compre- 
hensive management program was initiated in the 
1980's, stock use was one-third to one-half that pres- 
ent in the 1930's and 1950's. Is this an example of "path 
of least resistance" management, or was there an increase 
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in awareness of stock use impacts and proactive man- 
agement attitudes by the Park Service? Evidence for a 
proactive management interpretation is the reversal of 
the 1971 decision to eliminate pack stock use. 

Full implementation and improvement of the current 
stock use management plan will require more realistic 
estimates of carrying capacity, utilization, and return 
rates of self-reporting stock use cards. A single carry- 
ing capacity of 1 acre per AUM does not reflect the 
range of meadow productivity from low elevation wet 
meadows to high elevation dry meadows. Utilization 
levels in each meadow are currently determined in the 
winter following use by tabulating the self-reporting 
stock use cards. In addition, these cards are used to 
trigger monitoring efforts and future use limitations. 
However, the return rate on these cards is not known. 
More accurate carrying capacity estimates and field 
measurements of current utilization similar to those 
proposed by Ratliff et al. (1987) will promote realistic 
levels of acceptable stock use and a more timely 
engagement of use restrictions when carrying capaci- 
ties are exceeded. Determination of self-reporting 
stock use cards return rates should use methods deve- 
loped to evaluate backpacker compliance with wilder- 
ness permit regulations (van Wagtendonk and Bene- 
dict 1980). 

My involvement in the last stages of the Stock Use 
and Meadow Management Plan, and my efforts to 
assist in the development of a system to monitor stock 
use impact is one example of the opportunities for 
range managers in non-traditional settings. Our school- 
ing in the principles of range management prepares us 
to comprehend problems and develop solutions to a 
variety of natural resource problems. In 1980, there 
were over 180 wilderness areas in the United States 
that had significant pack stock use. However, only 9% 
had season of use restrictions, 40% had party size 
restrictions, and 30% had no use restrictions at all 
(Washburn and Cole 1983). The absence of restric- 
tions in many of these areas may be entirely justified, 
but those areas experiencing resource degradation 
are candidates for establishment of proper intensities, 
frequencies, and seasons of use. I am convinced that 
range managers are well equipped to assist with these 
backcountry pack stock use management challenges. 

, —-- — 
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Roots of t Añzotu Livestock InLlustly 

Larry S. Allen 

Four and a half centuries ago a 38-year-old Franciscan 
monk crossed the present international border some- 
where near the headwaters of the San Pedro, and the 
European influence began in Southern Arizona. Fray 
Marcos de Niza, an Italian, was dispatched by Spanish 
Viceroy Don Antonio de Mendoza in the name of King 
Charles V for exploration and spread of the Christian 
doctrine among the native Americans. Many historians 
suspect that Mendoza was motivated more by a desire for 
gold than any true missionary fervor (Corle 1951, Wag- 
oner 1952, Udall 1984). 

Legends of the seven golden cities of Cibola and El 
Dorado lured de Niza and his black-moorish guide Este- 

banico far to the north. The good brother laced his reports 
to the Mexican Capitol with a great deal of imagination 
which served to inspire the celebrated Coronado expedi- 
tion. Modern scholars differ as to his motives. Many feel 
that Fray Marcos was blessed with a gift for fiction, while 
others defend him with the theory that he was ordered to 
make certain optimistic reports (Bolton 1949). Although it 
has been speculated that de Niza may not have pene- 
trated north of the Gila River, members of his party appar- 
ently reached Zuni Pueblo (Corle 1951). Under certain 
light conditions the sandstone buildings of this pic- 
turesque village exhibit a spectacular "golden" glow, 
and this may have contributed to the legend of golden 
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cities. 

Spurred on by de Niza's tales of splendor, the 
Government in Mexico City planned and recruited a 
large expedition under the leadership of 26-year-old 
Francisco Vasquez de Coronado. Udall (1984) said, 
"Coronado's army undoubtedly was the best led 
and best equipped ever sent into the field from the 
Capital of New Spain." He estimates the cost at one 
million dollars. Some speculate that a significant 
motive of the government was to get the restless 
young adventurers out of town for awhile. The mag- 
nificent expedition set out from Compostela near 
present day Puerto Vallarta in late February of 1540 
with over 300 soldiers and 1,000 servants. Several 
hundred horses carried the party and their gear. 
About 5,000 sheep and 150 cattle were taken along 
for food. Many yarns have been spun around south- 
western campfires about mustangs and wild cattle 
which can be traced back to the Coronado expedi- 
tion, but no evidence of this exists. These first cattle 
and horses in Arizona were eaten or died from 
exhaustion (Wagoner 1952, Bolton 1949). Coro- 
nado went north in search of gold and adventure, 
but he found abundant natural resources and a fer- 
tile field for the spread of Christianity. He wrote 
about his predecessor de Niza,". . .he has not told 
the truth in a single thing. . ." (Udall 1984). These two 
expeditions and two other exploratory visits had 
little or no ecological impact on present-day Ariz- 
ona (Hastings and Turner 1965). Following the 
Coronado Expedition, a century and a half passed 
before white men came to Arizona to stay (Corle 
1951). 

After his conquest of the Aztecs in 1520 Hernando 
Cortez, with his outfitter Gregorlo de Villalobos, 
imported six Andalusian heifers and a bull into central 
Mexico in 1521 and began to promote a Mexican livestock 
industry. This endeavor was continued by Mendoza when 
he became Viceroy. As Cortez subdued the Aztecs near 
modern Mexico City, he used captives branded with a G 
for guerra (war) to manage his herds. It is interesting to 
note that cowboys were branded before cattle on this 
continent (Wagoner 1952). Livestock grazing quickly 
spread to the lush ranges of the north, and by 1586 Diego 
de Ibarra had 33,000 cattle in northern Mexico and his 
neighbor Rodrigo Rio de Ia Loza had 42,000 (Wagoner 
1952). 

As the Jesuit Order expanded their Influence to the 
frontiers of New Spain, a priest of Italian descent, Padre 
Eusebio Francisco Kino, was largely responsible for 
introducing animal husbandry to Arizona. From Caborca 
to San Xavier, this Jesuit Missionary founded missions 
and encouraged the Indians to practice agriculture. Many 
of these missions still serve the people of Sonora and 
Arizona. Padre Kino entered Arizona along the Santa 
Cruz River (near Tumacacori) in 1691 and first went to the 
village of Bac (Tucson) in 1692. Upon examination of the 
valley downstream from Bac, he predicted that the area 

Pimriu 1lfu 

could someday support a city of 30,000 inhabitants. At 
that time Northern Sonora had about 100,000 cattle and 
sheep (Wagoner 1952); and Kino was quick to see that 
stock raising and farming could provide the attraction 
which would concentrate Indians around the missions, 
where they could be educated. In addition to a concern 
for the spiritual well-being of these native people, the 
Padre also saw an opportunity to provide an economic 
base and source of life's necessities. On a trip to Arizona 
in 1697, he allocated cattle to missions at Quiburi (on the 
San Pedro), San Xavier del Bac (Tucson), and San Louis 
del Bacoancos (Kino Spring near present day Nogales). 
In successive trips, cattle were distributed to all the mis- 
sions and stock raising spread from there to surrounding 
Indian villages (Polzer 1982). 

Kino was known as the "Padre on Horseback", and his 
ability to cover the vast reaches of the Pimeria Alta (Ariz- 
ona and Sonora) is legendary. More than once he was 
known to have covered 75 miles in one day. In 1698, he 
made a visit to the pueblos between Caborca and the Gila, 
covering 25 or more miles per day for 26 days. After he 
reached 50 years old, he went to the Mexican Capitol by 
way of Guadalajara in 53 days. On this 1,500-mile journey 
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he averaged nearly 30 miles a day. In 
1700 he went 1,000 miles in a 26-day 
period (Bolton 1963). 

Due to the untiring efforts of this 
dedicated man of God, stock raising 
was established at more than 20 loca- 
tions. On his trips to the Gila he visited 
the Pimas, but only gave livestock to 
the Papagos (Bolton 1963). He died at 
Magdalena, Sonora, in 1711; and his 
remains are on display in the Mag- 
dalena Zocallo about 50 miles south- 
west of the border town of Nogales 
(Polzer 1982). 

The influence of Kino and his broth- 
er Jesuits on the economy and culture 
of Pimeria Alta was profound. At the 
time of Kino's death, Christianity was 
well established in the culture and 
livestock raising contributed signifi- 
cantly to the economy. Stock raising 
was intentionally concentrated in the 
lush valleys near mission churches 
and any effect on outlying foothill and 
mountainous rangelands was negligi- 
ble. The significance of the mission 
era to modern range management lies 
in the introduction of livestock to the 
area and the beginnings of the pas- 
toral culture, not to any widespread 
impacts on the surrounding range. 

Tales of hidden treasure persist to 
this day. Mostly, they tell of a group of 
Padres who buried the treasure of one 
or more churches in anticipation of a 
raid by the fierce Apaches or Yaquis. 
The well-known southwestern histo- 
rian Herbert E. Bolton (1963) said, ".. 
.the country where they worked is now 
full of deluded men who are looking 
for the lost and hidden treasure of the 
missionaries of olden time. Vain task! 
For the true soldier of the cross was 
occupied in conquering the wilder- 
ness not for gold, but for the heathen 
souls which it would yield". The Coro- 
nado National Forest of Southern Ari- 
zona continues to process applica- 
tions for treasure hunting. One scar 
from this activity is visible on the 
mountainside just northwest of Tuma- 
cacori Mission. 

In 1694, 100,000 cattle grazed the headwaters of the 
San Pedro (Southern Arizona) and Bavispe Rivers (North- 
eastern Sonora) and by 1700, all inhabited parts of the 
desert had cattle (Hastings and Turner 1965). Arizona's 
range livestock industry has its roots in the Mexican 
haciendas that began to be established on large Spanish 

land grants about 1699. Some of the larger ranches were 
at Sonoita, Babocomari, Arivaca, Calabasas, Sopori, 
Tubac, and San Bernardino. These haciendas prospered 
for a while as they furnished meat to a growing mining 
industry and to the military garrisons protecting the mis- 
sions, mines and ranches. In 1751, the Pima Tribes 
revolted, missions and haciendas were abandoned, and 

Dragoon Mountains, Cochise County, Arizona 

Galluro Mountains, Graham County, Arizona. 
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all white men left Arizona (Wagoner 1952, Cone 1951). 
in 1752, the Spaniards returned and a presidio was 

established at Tubac. Immediately, the fierce Apaches 
attacked and the soldados were largely confined to their 
fort, but the establishment of Tubac marked a turning 
point from a society dominated by the padres to a military 
way of life (Corle 1951). European women first came to 
Arizona at Tubac. For the next century or so ranching in 
Arizona prospered or declined at the whim of the Apa- 
ches, but several large herds were started. Politics in 
Spain and within the Catholic Church prompted King 
Carlos Ill to order the withdrawal of all Jesuit priests from 
the New World in 1767. These dedicated priests were 
replaced with the Franciscan Order in about a year, but 
the fervor and loyalty of the Indians was never the same 
again (Wagoner 1952, Corle 1951, Hastings and Turner 
1965). 

Mexican expansion during the early 1800's reestab- 
ished the same ranches occupied a century before. Once 
again great haciendas flourished and herds began to 
grow in the Altar, Santa Cruz, San Pedro, and San Ber- 
nardino Valleys. The Apaches saw these ranches as a 
ready source of beef and riding stock. Their hit and run 
tactics and the ability to disappear into the mountains of 
Arizona and Mexico's Sierra Madre made them a severe 
challenge to the fledgling military forces. One notable 

uprising occurred in 1811; and by the 1830's, the San 
Bernardino Ranch was again abandoned, allowing 100,000 
cattle to go wild. By 1830 the Western Apaches were said 
to have 30,000 horses within the Gila Watershed (Wag- 
oner 1952, Dobyns 1981). By 1846, all the haciendas were 
abandoned. Early American settlers found ruins at Babo- 
comari, San Bernardino, Calabasas, Tubac, Tumacacori, 
and Guebari (Wagoner 1952, Hastings and Turner 1965). 
Prior to the U.S. war with Mexico, wild cattle were scat- 
tered or killed by Apaches or predators. Explorers of this 
era reported wild cattle over most of Southern Arizona. 
Reports of the Mormon Battalion dispatched by President 
James Polk in 1846 to establish a wagon road to Califor- 
nia emphasized the many large bulls and warned of 
dangers from attack by these animals. They encountered 
more difficulty from wild bulls along the San Pedro than 
from the Mexican Army at Tucson (Cone 1951). 

In 1846, the United States declared war on Mexico, with 
the objective of expanding territorial limits and providing 
a route to California. The resulting Treaty of Guadalupe 
Hidalgo in 1848 added California, New Mexico, and Ariz- 
ona north of the Gila Rivertothe Union. In thisTreatythe 
United States agreed to honor all legitimate Spanish and 
Mexican Land grants in the acquired territory. Tubac and 
Tumacacori were destroyed by Apaches in 1848. Boun- 

dary Commissioner John Bartlett, who was in charge of 
the survey and monumentation of the international boun- 
dary, noted small herds of five or six cattle with each bull. 
He also reported numerous wolves preying on the wild 
cattle in 1851, and noted that Babocomari Ranch was 
Sonora's largest with 40,000 cattle (Wagoner 1952, Davis 
1982). Late in 1853, the Gadsden Purchase added the area 
south of Gila to the United States and established the 
present international boundary (Cone 1951). 

Emigrants to CalifornIa began to bring in cattle from the 
eastern United States about 1850, but Indians and white 
outlaws continued to make stock raising difficult until 
after the Civil War. Most observers do not feel that cattle 
numbers were sufficient to cause lasting environmental 
change over large areas of rangeland until the late 1860's. 
From 1861 through 1865, the war between the States 
interrupted the marketing of cattle and large herds of 
longhorns were allowed to build up in Texas. As the war 
ended in 1865, these cattle were moved north and west 
from Texas in search of a market or rangeland. Thou- 
sands of Texas cattle were brought 
to Arizona to feed the military personnel and their Indian 
wards. Many other cattle passed through on the way to 
California (Wagoner 1952). 

A few brave ranchers like Pete Kitchen of Nogales had 
been able to survive the Apaches. When told that the 
Apaches would shoot anyone who wore a hat. Kitchen 
announced his intention to shoot anyone who did not 
(Corle 1951). General George Crook, using tactics similar 
to those of the Indians and with the help of Apache 
scouts, subdued most Apaches by 1870. This made the 
country safe for stock raising and set the stage for an 
unprecedented build up in stock numbers (Wagoner 
1952, Bourke 1891). "Texas John" Slaughter purchased 
the San Bernardino Ranch, one of the oldest haciendas, 
in 1884. This ranch was strategically located along the 
California Road at the Mexican border and had long been 
used as a headquarters for the Army (Laetz 1986). The 
Mormon Battalion camped there in 1846 and General 
Crook used it as a base to pursue renegade Apaches into 
the Sierra Madre in 1883 (Thrapp 1972). The best known 
Apache leader, Geronimo, surrendered to Crook's suc- 
cessor, General Nelson A. Miles for the final time in 1886 
and was deported to exile in Florida and Oklahoma along 
with the loyal Apache Scouts (Mails 1974, Sonnichsen 
1986, Thrapp 1967). 

An 1870 census Indicated only 5,132 cattle in Arizona. It 
is known that some attempt was made to hide these assets 
from the tax collectors, but this indicates a minor role for 
livestock, in 1877, Arizona Governor Safford reported 
that stock raising had become a leading industry with 
hundreds of thousands of cattle coming from adjacent 
states. Most of the land was unregulated public domain 
with "first come, first serve" grazing. By 1891, one and a 
half million cattle grazed in Arizona, (Hastings and Turner 
1965) with a significant proportion of these on the ranges 
south of the Gila. Historian Jan Wagoner (1952) reported 
that range use expanded rapidly from 1876 to 1880. He 
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said, "The primary objective cattlemen up to 1885 was 
numbers. Overstocking was the inevitable result of unre- 
stricted use of the federal range. . 

It is generally agreed by observers, with the wisdom of 
hindsight, that cattle numbers by the mid 1880's far exceeded 
the capacity of Southern Arizona's ranges. The reasons 
for this overstocking and the specific combination of fac- 
tors which brought about the ensuing sudden downcut- 
ting of streams, accelerated erosion, or loss of range 
productivity are still debated. Early land laws were ap- 
plied equally in the arid West but the amount of land 
allowed in a homestead or grazing lease was much too 
small to support a family (Stoddart et al. 1955). While 
studying the ecology and distribution of Sacaton grass in 
Southern Arizona's desert valleys, Cox (personal com- 
munications 1985) postulated that early stockmen came 
to Arizona from more moderate climates and lacked a 
frame of reference for estimating proper stocking. After 
several favorable growing seasons they encoun- 
tered a lush grassland with a near yearlong growing sea- 
son. Their inflated estimate of carrying capacity was logi- 
cal, but very wrong. In many areas such as Ft. Lowell 
(near Tucson) the lush native grass was cut for hay. This 
harvest combined with overgrazing to set the stage for the 
events of the late 1880's (Wagoner 1952). 

By 1885, cattle were present in sufficient numbers to 
severely lower the vigor of native grass plants. A severe 
summer drought finished off many of the weakened grass 
plants and cattle began to die. Cooke and Reeves (1976) 
speculate that a scarcity of light "grass rains" in the late 
1800's could have weakened native grasses at the same 
time livestock numbers were peaking. At the same time 
the price of cattle fell from $35 per cow to $10 and in 1890 
the railroad increased shipping rates. These factors com- 
bined to make it difficult for ranchers to respond to 
nature's warning by decreasing stocking levels. Good 
rains in 1888 and 1889 postponed the inevitable disaster. 
Theworstdrougltton record occurred in 1892-'93. During 
May and June of 1892 more cattle died, and many were 
shipped to market that fall. As the drought continued, 50 
to 75% of the animals on the range perished in the 
summer of 1893 (Hastings and Turner 1965). Between 
Florence and Tucson only 250 calves were branded in 
1893 and many wells were completely dry. By June, over 
200,000 cattle had been shipped from Arizona's range 
(Wagoner 1952). 

EcologIcal changes occurred as the inevitable floods 
followed the drought. Dobyns (1981) records major 
floods in 1887,1890,1891,1905,1906, and 1916. Hastings 
and Turner (1965) indicate that, prior to the severe over- 

grazing, floods were common; but they spread over the 
broad grassy valleys with few ill effects. As European man 
began to alter the landscape, his ditches, levees, wagon 
roads, and railroad embankments furnished a loci for the 
initiation of downcutting (Cooke and Reeves 1976). With 
the elimination of effective ground cover, frequency and 
severity of floods increased. Downcutting of the San 
Pedro and Santa Cruz channels can be traced to a single 
flood event in August, 1890. Prior to that cataclysmic 
event, these currently dry arroyos were slow-moving, 
marshy streams with beavers and fish. They are now dry 
desert arroyos, with only intermittent flows. 

Cattlemen who wItnessed these severe changes to 
Southern Arizona's ranges saw a need for regulation of 
livestock numbers and grazing practices. This set the 
stage for the conservation movement of that era to spread 
to the Southwest and resulted in a general public accep- 
tance of the establishment of Forest Reserves beginning 
in 1902. 
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Livestock and the Coronado National Forest 
Larry S. Allen 

Although livestock were first brought to Southern Ariz- 
ona by de Niza and Coronado in the mid-i 500s and stock 
raising for subsistence and profit was introduced by 
Padre Kino prior to 1700 (Bolton 1936, Corle 1951),cattle 
did not produce significant ecological changes in the 
region until about 1870. Following the Civil War large 
numbers of cattle were moved into Arizona, mostly from 
Texas. Cattlemen from more moderate climates in the 
east tailed to recognize the potential problem from regu- 
larly occurring drought in the Sonoran Desert. They 
stocked the ranges during an unusually wet period, and 
paid the price in the following inevitable droughts and 
floods (AlIen 1989). (Personal communication, Jerry Cox, 
1985). 

As the twentieth century began, range and watershed 
conditions throughout most of Arizona south of the Gila 
River were at an all time low point. Protective vegetation 
had died along the streambanks and in the desert valleys. 
Cattle died by the thousands during the severe drought of 
1 982—'93 (Allen 1989, Wagoner 1952, Hastings and Turner 
1965). 

Scientists with viewpoints as diverse as their academic 
backgrounds have long debated the causes of the turn of 
the century ecological decline. Hastings and Turner 
(1965), Cook and Reeves (1976), and Dobyns (1981) ana- 
lyzed a number of complex factors leading up to desertifi- 
cation in Southern Arizona and the attendant arroyo cut- 
ting. Factors identified include: 

Physical Modification of Channels 
Wagon Road Construction 
Grazing and Hoof Impact 
Elimination of Trees for Fuel and Mines 
Beaver Trapping 
Placer Mining 
Cultivation 
Abandonment of Ancient Check Dams 
Confining Indians to Reservations and Elimination of 
Fire Hunting 

Also well documented is the fact that encroachment of 
shrubs on rangelands has been almost universal through- 
out Southern Arizona (Hastings and Turner 1965). The 
interrelationship between livestock grazing and shrub 
invasion is a "chicken and egg" situation; but there is no 
doubt that shrubs are presently inhibiting forage produc- 
tion on thousands of acres. Historian Jay Wagoner (1952) 
commented, "In summarizing the evidence...no conclu- 
sions can be reached except that the range country was 
misused." It is not the intent of this paper to fix blame for 
these events, but to document the fact that range and 

watershed conditions were in a deplorable condition 
about the turn of the century and the livestock industry 
was in severe financial straits. 

Establishment of National Forests 

Throughout the United States forest resources were 
suffering similar depletion due to over-exploitation and 
lack of knowledge of forestry. By about 1900 eastern 
forests had been cut over with little thought for the future 
and timbering was making inroads in the Lake States. 
Wisconsin's Peshtigo fire of 1871 burned more than a 
million acres including several towns and killed 1,500 
people. This conflagration focused attention on the need 
for f rest conservation (Ames 1967). 

In 1886 the Division of Forestry within the Department 
of Agriculture (USDA) was given statutory rank. This 
forerunner of the Forest Service was a research, educa- 
tional, and advisory organization with no land to adminis- 
ter. In response to a growing public demand, Congress 
established the Forest Reserves in 1891, with manage- 
ment responsibility assigned to the Depart- 
ment of Interior's General Land Office (present Bureau of 
Land Management). The first Forest Reserve was the 1.2 
million acre Yellowstone Timberland Reserve, near Yel- 
lowstone National Park which had been established nine- 
teen years earlier (Ames 1967, Chase 1986, Rowley 1985). 

At the urging of the American Forestry Association and 
others, the Transfer Act of 1905 placed administration of 
the Forest Reserves under USDA. The name Forest Ser- 
vice first appeared in the 1905 Agriculture Appropriation 
Act, and in 1907 the Reserves were designated National 
Forests. This transfer of responsibility was made by Con- 
gress after assurances from President Theodore Roose- 
velt and Chief Forester Gifford Pinchott that the objective 
of the Forest Service was not to "lock up" resources, but 
to combine use with preservation (Ames 1967). This "wise 
use" definition of conservation continues to generate 
controversy among the Forest Service's widely divergent 
clientele. 

Origins of the Coronado 
Between 1902 and 1907 ten Forest Reserves were estab- 

lished in Southeastern Arizona and Southwestern New 
Mexico. The Santa Catalina National Forest resulted from 
combination of 3 Forest Reserves in 1907. Other Reserves 
were combined in 1908 to form the Garces, Chiricahua, 
and Crook National Forests; and at that time the name of 
the Santa Catalina National Forest was changed to Coro- 
nado. The Coronado was expanded by combination with 
the Garces in 1911 and the Chiricahua in 1912. A portion 
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Origins 
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of the Crook was added in 1953, establishing the present 
1.7 million acre Coronado National Forest (Harrison 1972). 

The Baboquivari Mountains near Sasabe became a 
Forest Reserve in 1906, and were incorporated into the 
Garces National Forest in 1908. A year before the 1911 
combination of the Garces and the Coronado, Congress 
added the Baboquivaris to the Papago Indian Reserva- 
tion, returning the Papago's sacred peak to Indian con- 
trol. 

A 1910 proclamation by President William Taft removed 
National Forest Status from the southern portion of the 
Animas Mountains, a part of the Chiricahua National 
Forest. A tand exchange with George Breece Lumber 
Company for an 80,000 acre addition to the Cibola 
National Forest in the Zuni Mountains of New Mexico 
eliminated the remainder of the Animas range in 1951. 
(Coronado N.F. files). 

Multiple use of renewable natural resources has always 
been the philosophy and policy of the Forest Service, 
even though it was not legislatively validated until the 
Multiple Use-Sustained Act of 1950. One of many chal- 
lenges facing the new agency was regulation of livestock 
grazing. Forester Paul Roberts (1963), an early Arizona 
Forest Ranger, said, "The Forest Service was born during 
the years of most savage competition for grass on the 

Chiricahua 

National Forest 

1910 

western frontier." In the aftermath of the disastrous 
events of the late 1800's, range conditions were at an all 
time low. As the Forest Service began to tackle the task of 
rangeallocation, itbecameapparentthatthereweremore 
livestock than the land base could support (Barker 1976). 
The Forest Service policy of prioritizing permit issuance 
was endorsed by President Roosevelt who wrote, "In 
granting grazing permits you give preference first to the 
small nearby owners; after that to all regular occupants of 
the Reserve range; and, finally, to the owners of transient 
stock" (Roberts 1963). 

Ranges were subdivided into grazing "allotments" with 
a great deal of on-the-ground negotiation between 
neighbors and Forest Rangers. To this day, many des- 
cendents of the original permittees continue to question 
the range allocation process and the location of boundary 
fences. Spanish settlers in the Southwest introduced a 
"commons" concept of communal land usage, which was 
consistent with the life style of the more pastoral native 
Americans. This tradition of the "ej ido" made the concept 
of community grazing allotments more readily accepta- 
ble than in other parts of the United States. Much of 
Arizona was settled by Mormon immigrants from Utah 
and Chihuahua. This society also practiced a form of 
shared resource use. 
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Many ranges were first placed in community allotments 
with numerous small permittees on single units. Over the 
years, economic factors have favored the consolidation 
of small range units into more efficient sized businesses. 
Few community allotments survive on the Coronado. The 
advantages of control over breeding stock, supplemental 
feeding, and movement of stock motivated even small 
operators to lobby for exclusive range use. In some cases, 
units too small for efficient management were created 
and presently pose serious challenges to management. 
Land areas involved are too small to produce enough 
income to absorb the cost of needed improvements for 
rotation grazing. As land managers propose the logical 
solutions of combined management plans and shared 
range use, a great deal of permittee resistance is encoun- 
tered. 

Beginnings of Management 
Since virtually every range on the Coronado was over- 

stocked in 1908, emphasis was placed by the Forest Ser- 
vice on reduction of numbers to capacity. A policy of 
"transfer reductions" required a 10% reduction in permit- 

ted numbers each time a permit was reissued. This 
unpopular, but eftective, policy resulted in removal of 
hundreds of cattle from the Coronado. By the early 
1950's, many ranges were no longer overstocked and the 
policy was rescinded. 

Stock numbers declined steadily from the inception of 
National Forest management (probably about 236,000 
on Arizona's National Forests) until World War I (less than 
200,000). Demand for the limited permits available be- 
came very strong and the Forest Service in 1917 proposed 
a moderate increase in grazing fees as a device to soften 
this demand. The agency anticipated a great resistance to 
increased fees and braced for a rash of protests and 
appeals. The advent of World War I in April, 1917, created 
a rapid and dramatic increase in livestock prices, which 
resulted in ranchers accepting increased fees with less 
than anticipated protests (Rowley 1985). 

In response to the War emergency, the Secretary of 
Agriculture relaxed administrative controls and made all 
grazing lands available for production of livestock pro- 
ducts (Rowley 1985, Roberts 1963). Numbers on the 
National Forests of Arizona quickly rose over 270,000. 
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Arizona cattle numbers closely par- 
alleled national trends as follows: 
Table 1. NatIonal Forest CaftI. Permitted 
(Arizona). 

(Baker et al. 1986) 
This short-sighted over stocking on 

many ranges lost resource gains made 
from the initial regulation of grazing. A 
miniscule contribution to the war ef- 
fort resulted in lasting ecological dam- 
age and long-term economic loss to 
the stockmen (Bakeretal. 1986, Barker 
1976). By World War lIthe art of range 
management and its supporting scien- 
ces had progressed to the point that 
the Forest Service was able to resist 
pressures to repeat the mistakes of the 
previous war effort (Rowley 1985). 

Range Improvements and Live- 
stock Control 

In spite of greatly liberalized regula- 
tions, the Coronado recorded 17 graz- 
ing trespass cases in 1918. The origi- 
nal Arizona permittees had used the 
ranges before the existence of the 
Forest Service so they and their des- 
cendants were slow to accept the 
authority of the new agency. In spite 
of the fact that Forest Service grazing 
regulations had the full force and ef- 
fect of federal law, it was long consi- 
dered socially acceptable to exceed 
permit numbers. When a stockman 
was caught in violation, he was consi- 
dered a martyr. The largest unautho- 
rized use case in Forest Service his- 
tory occurred in the Grahams a few 
years after that portion of the Crook 
was added to the Coronado. 

Acting Regional Forester M.M. Che- 
ney reported on a 1930 inspection of 
the Crook National Forest as follows: 

Through lack of control and the con- 
sequent competitive grazing use by 
individuals, this area consisting of 
2,100,000 acres has greatly suffered. 
Its grazing value has decreased over 
one half and it has become a menace to 
lands and interests which lie below it. 
(Coronado Files). 

This report is particularly alarming in light of Forester Rex 
King's 1915 establishment report, which indicates that the 
Mt. Graham Forest Reserve was established as a result of 
a petition from Gila Valley residents who were concerned 

about protection of the watershed. 
By 1930 the Coronado National Forest supported 

approximately 41,000 cattle and the Mt. Graham Unit of 
the Crook had 34,000 cattle and 5,000 sheep (Coronado 

Year 
1909 
1914 
1939 
1958 

Permitted Number 
236,000 
271,000 
172,000 
145,000 

Ran gelands of the Coronado. 
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Files). Although this 846,000 animal unit months signifi- 
cantly exceeded any estimate of the land's capacity to 
support grazing, it was a great improvement over the 
situation Immediately following World War I. With little or 
no restrictions on areas grazed, other than those imposed 
by topography, this was a stocking rate of about 1.7 suita- 
ble acres per animal unit month or 20 acres per cow. 

Much of the rangeland of the Coronado National Forest 
was useable only in the winter due to a lack of dependable 
water sources. Riparian vegetation and other areas near 
springs and streams were severely impacted while much 
of the range was unused. 

The Roosevelt Administration's attempt to solve social 
and economic problems of the Great Depression pro- 
vided a source of inexpensive range improvements. The 
Southwest's first Civilian Conservation Corps (CCC) 
Camp was located in the Chiricahua Mountains. Men 
from these camps constructed hundreds of miles of drift 
fences and numerous water developments on the Coro- 
nado, during the largest infusion of range improvement 
investments In the history of the Forest Service. The CCC 
spent an estimated 5,517 man months on water develop- 
ments in the Southwestern Region (Rowley 1985, Otis et 
al. 1986). 

Water developments were intended to increase rnge 
capacity through improved distribution of livestock. 
Some fencing accompanied the water developments, but 
it was done primarily to separate allotments or facilitate 
livestock handling. Little attention was given to improved 
distribution through fencing or rotational grazing. The 
end result in many cases was an increase in the over- 
grazed area through attracting cattle to previously un- 
used areas. This heavy use in new areas brought about 
significant forage competition with resident wildlife. Allot- 
ments with relatively light stocking rates showed marked 
improvement with better distribution. 

In his 1936 report to the Senate, Secretary of Agricul- 
ture H.A. Wallace stated, "There is perhaps no darker 
chapter nor greater tragedy in the history of land occu- 
pancy and use in the United States than the story of the 
western range." He reported, "...range depletion so nearly 
universal under all conditions of climate, topography, and 
ownership that the exceptions serve only to prove the 
rule." Wallace estimated that a range once capable of 
supporting 22.5 million animals would carry only 10.8 
million in 1936. This serious problem was due to a lack of 
knowledge of basic principles of range management and 
capacity estimation. The report contended that the only 
other possible explanation of the serious state of affairs 
was climate, but there is more evidence that the western 
climate has not changed than that it has. It also men- 
tioned numerous cases of well-managed ranges where 
forage conditions were improved, while adjacent over- 
stocked ranges continued to deteriorate under an identi- 
cal climate(Wallace 1936). The Wallace report presents a 
strong case for the view that the Forest Service was in a 
position of leadership in range management and that the 
best range conditions in the West were on National Forest 

land with a 19% improvement in capacity since 1910. 
Critics of this document see it as a self-serving produc- 
tion of the Forest Service (Rowley 1985). To this day, 
Forest Service personnel point with pride to the compara- 
tive condition of National Forest ranges. 

Capacity vs. Stocking Rate 
A 1947 compilation of range reconnaissance data pro- 

vided the first known Forest-wide range capacity esti- 
mate. Areas that currently make up the Coronado Nation- 
al Forest were estimated to have a capacity of 534,367 
animal unit months. Small areas had been closed to graz- 
ing for watershed protection, but the land available for 
grazing was not significantly less than in 1930. The 1947 
estimate indicated a capacity of 3.2 suitable acres per 
AUM or3l acres per cow. Use continued to exceed capac- 
ity estimates in spite of significant reductions in cattle. 

Numbers continued to decline during the 50s, 60s, and 
lOs, but a combination of overstocking, lack of intensive 
management, and climatic factors combined with a de- 
cline in available acreage decreased capacity estimates 
faster than numbers were adjusted. From 1956 through 
1964 permit reductions totaled 1,873 cattle. A 1976 report 
indicates permit adjustments totaling 977 cattle. 

As numbers declined, those allotments which com- 
bined proper stocking with improved range management 
began to exhibit a significant upward trend in range con- 
ditions. Where reductions were not combined with man- 
agement changes, overused areas became somewhat 
smaller; but the loss of forage productivity continued. 

Table 2. StockIng Rates and Capacities, Coronado National Forest. 

EstImated 

Year AUM 

CapacIty 
Suitable 

Acres/AUM 

Actual St 

AUM 

ocklng Rate 
Suitable 

Acres/AUM 

The Coronado Plan 
In 1975 an analysis was made of available data, in 

preparation for the Coronado Forest Plan. Forty-two 
percent of the Forest's grazing allotments continued to 
be overstocked at the current management level. Over 
80% of the acreage was found to be in a satisfactory 
condition with most "problem allotments" exhibiting 
severe distribution problems. Forest Service person- 
nel began to shift emphasis toward improved man- 
agement practices, while continuing to recognize the 
significant factor of proper stocking. Permittees were 
given the option of low level management, with attend- 
ant low stocking rates or attempting to support more 
animals through intensive management. 

As management improved, permittees continued to 
fund most maintenance work and the Forest Service 

1930 846,000 1.7 
1947 534.367 3.2 
1956 384256 3.9 
1964 384,250 4.1 
1980 340,000 4.4 413,000 3.6 
Note: Low stocking rates in 1956 and 1964 result from voluntary nonuse of 
permitted range. 
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contributed over half the cost of new or reconstructed 
improvements. Most plant control and revegetation was 
done at government expense. High inflation in the 70's 
and early 80's coupled with increasingly tight federal 
budgets caused a marked decline in the Coronado's abil- 
ity to contribute to range improvement work. Unfortu- 
nately, this period of limited federal budgets coincided 
with a time of generally poor economic returns for the 
livestock industry. As a result, a significant number of 
permittees chose low intensity management with a resul- 
tant decline in stocking rates. 

In 1980, available data was reexamined and a capacity 
estimate made for the Coronado Plan. Capacity under 
current management was estimated at 340,000 AUM5. 
Range suitable and available for grazing had decreased to 
about 1,500,000 acres and estimated proper stocking was 
4.4 suitable acres per animal month (over 50 acres per 
cow). Term grazing permits allowed 413,000 AUMs, but 
an average voluntary nonuse of 15 to 20% resulted in 
actual stocking near the estimated capacity. 

Balance between obligation (permitted livestock num- 
bers) and grazing capacity (ability of the resource to 
support grazing without resource impairment) can be 
achieved by increasing capacity, decreasing obligation, 
or some combination of these. An environmental impact 
statement for the Coronado Forest Plan examined several 
alternative management strategies. All alternatives were 
designed to bring about balance between capacity and 
permitted numbers in 20 years and to maintain all range in 
a satisfactory condition. 

The livestock number at which the desired balance can 
be achieved varies with 2 factors; (1) relative emphasis 
placed on range management in the overall resource mix, 
and (2) funding levels including personnel and invest- 
ment in range improvements. The same factors, along 
with climate, influence long-term capacity of the land. 
The selected Coronado Plan projects balance by the year 
2006 at 340,000 AUMs and predicts a long-range capacity 
of about 360,000 AUMs. 

A 1987 review (Allen and Tippeconnic 1987) indicates 
that progress is ahead of the schedule in the Coronado 
Forest Plan. Proper management on every allotment, 
including balance between capacity and obligation, is 
now anticipated by 1993. 

Current Environmental Concerns 
As the basic challenges of stocking rates, capacity, and 

productivity are met, several factors are coming together 
to bring about a changing emphasis by the Forest Ser- 
vice. Population shifts from rural to urban and from east 
to west are resulting in a changing public perception of 
the purpose of National Forests. The trend is toward more 
value placed on amenities at the expense of traditional 
commodity production. 

Americans have more leisure time than ever before and 
more disposable income to enjoy this new freedom. One 
result of this social trend is an increasing demand for 
outdoor recreation on the public lands. Where livestock 

and recreational activities come into conflict, recreation- 
ists can be expected to demand more stringent control of 
the stock. 

Another result of increased leisure time and affluence is 
a significantly increased knowledge and interest in envi- 
ronmental, ecological subjects. Increasing numbers of 
citizens are educated, informed, and active in environ- 
mental causes. Environmental organizations often ques- 
tion the motives of resource users and the Forest Service 
and what they perceive as an overemphasis on commod- 
ity production. This basic mistrust has persisted in spite 
of the Forest Service's leadership in the establishment 
and management of wilderness areas. That many of the 
founders of the wilderness movement, including Aldo 
Leopold and Bob Marshall, were Forest Service employ- 
ees, has not affected the environmentalist's attitudes 
toward present administrators. 

The basic concept of grazing the public lands is cur- 
rently being challenged in Southern Arizona. Opponents 
of grazing are quick to point out what they perceive as 
unreasonably low grazing fees; rancher subsidies through 
range improvements; damage to the vegetation through 
overgrazing; and environmental degradation from graz- 
ing, plant control, and chemical use. Much of this con- 
troversey focuses around riparian plant communities and 
the Coronado National Forest's unique wildlife resource. 

Conclusions 
The Forest Service remains committed to the principle 

of multiple use and to basic goal of management of 
renewable natural resources for production of goods and 
services, including livestock grazing. The challenge of 
the remainder of the twentieth century is twofold: 

1. Adjust program emphasis and budget mix to res- 
pond to increasing public demand for recreational 
opportunities and amenity values. This will include 
modification of range management plans to minim- 
ize conflict with other resources and uses. 

2. Communicate to a wide spectrum of publics and 
user groups that the Coronado National Forest is 
indeed well-managed and adequate consideration 
for all the multiple uses is displayed. 

History will indicate that this land is resilient and produc- 
tive and the Forest Service is capable of continuing to 
meet the challenges of management. 
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Each sagebrush species and subspecies has a unique 
place in our plant communities. Management alternatives 
chosen for sagebrush sites depend on the species and the 
desired goals or objectives of the user. Before manage- 
ment is applied, the livestock, wildlife, watershed, aes- 
thetic, and recreation values must be considered and 
evaluated. For land users and managers to make the 
proper management decisions (like whether to control 
brush or not) for big sagebrush plant communities, 
proper identification is essential. The lack of information 
and a need to identify the distribution of Wyoming, moun- 
tain, and basin big sagebrush subspecies in Arizona 
prompted this study. 

Both Wyoming and mountain big sagebrush have good 
wildlife-livestock forage value, especially for deer, ante- 
lope, and sheep. Where the density of these species has 
increased in excess of the site's potential, control mea- 
sures should be considered with wildlife and livestock 
needs in mind. Many control measures can be applied 
with success. Burning, chemical and mechanical meth- 
ods are practical on the moderately deep to deep soils. 
Where grasses and forbs are lacking, seeding of adapted 
species following the control measures will be needed. 
After treatment, deferment, intensity and season of use 
will extend the treatment life. The shrubs should not be 
controlled on the shallow soils. 

Basin big sagebrush has a low wildlife and livestock 
forage value, except for some shelter in winter months. 
Because of the few isolated locations of this subspecies 
and its relationship to drainages, no control measures 

Author Is range conservationist. Soil Conservation Service, 2717 N. 4th 
Street, Suite 140, Flagstatf, ArIzona 86004. 

Otis, Allson T., Honey, William T., Hogg, Thomas C., and Lakin, 
Kimberly. 1986. The Forest Service and the Civilian Conservation 
Corps: 1933-42. USDA, Forest Service, Government Printing 
Office, Washington. 

Rowley, William D. 1985. U.S. Forest Service Grazing and Range- 
lands, A History. Texas A&M Press. College Station. 

Roberta, Paul H. 1963. Hoof Prints on Forest Ranges. Naylor Co. San 
Antonio. 

Wagoner, Jay J. 1952. History of the Cattle Industry in Southern 
Arizona, 1540-1940. University of Arizona Bulletin No.20. Tucson. 

Wallace, H.A. Secretary of AgrIculture 1936. The Western Range. 
Government Printing Office. Washington, D.C. 

should be applied. The chance of increasing erosion of 
the washes' sides would be great. 

Northern Arizona, where big sagebrush species occur, 
has a semiarid climate and is in the Colorado Plateau 
physiographic province. Average annual precipitation 
ranges from 8 to 17 inches, with 60% occuring in the fall, 
winter, and spring months. Elevations range from 4,500 to 
7,600 feet. The soils have a mesic soil temperature regime 
and a Ustic Aridic to Typic Ustic moisture regime (Hen- 
dricks 1985). 

Northern Arizona was traversed by using roads to 
obtain the boundaries of each subspecies. Topographic 
maps with a scale of 1:250,000 were used. At 195 loca- 
tions, plant height, leaf shape, growth form, soil surface 
texture, associated species, elevation, and precipitation 
were recorded. Although morphological characteristics 
were used to identify each subspecies, a sample was 
gathered at each location so that the chemical method as 
described by Winward and Tisdale (1969) could be used 
to confirm identification for each subspecies. 

After summarizing all data, a distribution map of the 
three subspecies was developed. 

Wyoming big sagebrush was the most abundant sub- 
species, occurring on mesas, undulating plateaus and 
high alluvial terraces. Of the 136 samples taken, 85% were 
on moderately deep to deep, well-drained soils with tex- 
tures of sandy loam, loam, and sandy clay loam. The 
remaining 15% were on shallow soils with textures of very 
gravelly loam, loam, and clay loam. Wyoming big sage- 
brush was associated with pinyon pine-Utah juniper 
woodlands at elevations of 5,000 to 7,600 feet with an 
average of 6,300 feet. Annual precipitation averaged 13 

BIG SAGEBRUSH SUBSPECIES and Manage- 
ment Implications 
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Wyoming big sagebrush (A. tridentata ssp. wyomingensis) 

Mountain big sagebrush (Artemisia tridentata asp. vaseyana) 

X Basin big sagebrush (A. tridentata sap. tridentata) 

Distribution of big sagebrush subspecies in Arizona. 

inches. It was the dominant plant in the "sagebrush 
parks" and a major understory species of the pinyon- 
juniper woodland communities. The shrub's growth 
form is with uneven topped flowering stalks arising 
throughout the crown. Shrub height averaged 33 inches. 
The leaf shape is narrowly cuneate. The major associated 
species in order of dominance were blue grama, bottle- 
brush squirreltail, broom snakeweed, pinyon pine, Utah 
juniper, Indian ricegrass, muttongrass, and Greene rab- 
bitbrush. 

Mountain big sagebrush occurred in the zone between 
the upper end of the pinyon pine-Utah juniper woodlands 
and the low end of ponderosa pine forests at elevations of 
4,500 to 7,400 feet with an average of 6,160 feet. Annual 
precipitation averaged 16 inches. The shrubs have a 
growth form where the flowering stalks are even topped 
and arising from the upper crown and extending above 
the foliage. Shrub height averaged 32 inches. The leaf 
shape is broadly cuneate. It preferred moderately deep to 
deep, well-drained soils with textures of clay loam and 
sandy clay loam on undulating plateaus and low stream 
terraces. When it occurred under pinyon-juniper or pon- 
derosa pine, the soils were shallow with clay loam and 
loam textures on hiHslopes, summits, and shoulders of 
undulating plateaus. Of the 51 samples taken, 70% were 
associated with the deeper soils on low stream terraces. 

Major associated species were blue grama, bottlebrush 
squirreltail, western wheatgrass, muttongrass, broom 
snakeweed, Stansbury cliffrose, Fremont barberry, pin- 
yon, Utah juniper, ponderosa pine, and Gambel oak. 

Basin big sagebrush was encountered in only eight 
small isolated locations. It occurred on deep, well- 
drained stratified sandy loam soils on flood plains or on 
low stream terraces at elevations of 4,800 to 5,800 feet. 
Precipitation averaged 10 inches. In northern Arizona, 
these soils and landscape positions are usually domi- 
nated by fourwing saitbush. In areas where soil salts are 
high, black greasewood or mound saltbush is the domi- 
nant shrub. Basin big sagebrush is the tallest of the three 
subspecies. The shrub height averaged 57 inches. The 
shrubs have a growth form characterized by uneven 
topped flowering stalks arising throughout the crown. 
The leaf shape is narrowly lancelolate. Associated spe- 
cies were cheatgrass, broom snakeweed, rubber rabbit- 
brush, and numerous annual herbaceous forbs. 

Management alternatives for this big sagebrush sub- 
species should have the objectives of erosion control, 
improving the soil-vegetation relationships, providing a 
grazing resource for wildlife and livestock while maintain- 
ing positive values for watershed and recreation uses. 

Land management agencies in Arizona have detailed 
guidelines to aid landusers plan and apply good range 
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management to the big sagebrush plant communities. 
Bringing the shrub-grass ratio closer towards the poten- 
tial plant community concept will allow use of the big 
sagebrush sites while improving soil stability and water- 
shed protection. 

Without question, the major challenge facing range 
managers today involves the conflicts and opportunities 
inherent in managing our riparian areas. Numerous arti- 
cles, endless speeches, and interminable discussions 
have informed us that many of our riparian zones are in a 
less than desirable condition. However, there are far 
fewer sources of information available to assist the on- 
the-ground manager in analyzing and correcting or even 
in defining the "Problems." Relatively little research is 
available concerning the effects of various grazing sys- 
tems, fencing schemes, other structural improvements, 
nonstructural improvements, or operator management 
on the condition and trend of riparian areas. 

In addition, the manager is also faced with the problem 
of being unable to properly identify and measure the 
riparian plant community. Frequently, the ripârian com- 
munities have not been studied in enough detail to allow 
the development of a suitable classification system. If the 
manager cannot define the community in terms of what 
currently exists in relation to what can potentially exist, it 
is almost impossible to determine what "condition" the 
area is in. The same situation makes it equally difficult to 
determine the trend with any degree of accuracy. 

The resource manager is faced with a demand to 
improve a resource that he cannot define, to an "accepta- 
ble" condition that he cannot measure, using methods 
that have little scientific backing, while remaining cost 
effective and politically sensitive. But then if the job was 
easy, everyone would want to do it. 

It Is obvious that the rlparlan problem is highly complex 
and there is no simple answer (and probab'y not even a 
single complex answer). As things now stand, each land 
manager is operating under conditions where reliable 
information is scarce. He must try to devise new ideas and 
methods based on what little information is available, 
combined with whatever his imagination can dream up. 
The manager will need to try to devise grazing systems or 
management practices that meet the physiological needs 
of the riparian ecosystems. In order to achieve this objec- 

tive, he will need to continue to be innovative in the appli- 
cation of existing grazing systems and management 
techniques. But in addition to modifying known 
techniques, perhaps we need to go beyond the normal 
bounds of the scIence of range management and into the 
Art of range management. 

One possible example of an "Art" that could be ex- 
plored further would be an increased application of the 
knowledge of inherited and learned characteristics. This 
would involve use of the existing knowledge in the field of 
animal genetics and breeding as well as the essentially 
undeveloped field dealing with how animals learn and 
pass on these learned characteristics. 

While much work has been done in the area of genetic 
improvement of livestock for the purposes of increasing 
production, relatively little has been done in the way of 
developing traits that are useful in better matching the 
animal to its environment. There are some specific exam- 
ples where breeding has provided livestock that are more 
in tune with the environment. An example is the use of 
Brahman breeds in the Southwest to improve the ability of 
the animals to withstand the hot dry conditions. A side 
benefit has been an improved ability of the crossbred 
stock to cover the rough broken country better than couJd 
purebred English or European stock. There are other 
examples of similar genetic improvement from other por- 
tions of the country too. Usually, these improvements 
have been based on improving the productive ability of 
the animals. Any improvement in the ability to better util- 
ize the range has usually been simply a positive side 
benefit. 

Very lIttle has been done In the area of understanding 
and using learned traits to improve management. Al- 
though livestock operators have long understood that a 
calf will frequently show behavior characteristics similar 
to those shown by the mother, this information has not 
been put to use. For example, livestock operators have 
known that certain cattle tend to become "located" in 
certain areas within a given pasture. By "located", this 
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means that given free choice and assuming that the needs 
can be met, the animal will tend to return to the same 
areas of the pasture each time it enters the unit. 

Researchers have occasionally noted this occurrence 
but have usually attached littlesignificanceto it Afew researchers 
have noted that certain cattle tended to become located in 
the uplands and seldom visit the bottom lands except 
when necessary to obtain water. 

If this occurrence is in fact true, it may indicate a poten- 
tial means of lessening livestock use of the riparian areas through 
an understanding of how and why this "location" (or terri- 
tory) selection process occurs. As an example, if in fact 
certain cows tend to select territories that were predomi- 
nately upland in nature, then from a strictly riparian view- 
point, they would be much preferred over cows that select 
from bottom lands. To carry the process a step further, 
would the "upland" cow pass the preference for uplands 

onto her offspring? Based on the little knowledge that we 
have, it would be reasonable to assume that our mother 
cow would tend to impress an upland preference on her 
offspring. If this offspring was carried over as a replace- 
ment, it just might continue to show a preference for 
uplands over the riparian areas. 

Thus, with nothing more than a little knowledge of 
which part of the pasture the mother cow works and a 
little manipulation of the culling and replacement pro- 
cess, we have potentially aided our riparian management. 
The use of genetic manipulation and manipulation of the 
learned characteristics (a little applied Psy"cow"logy) of 
the livestock has the potential to significantly improve the 
management of our ranges. Although this will never be a 
total answer, we need to be aware of and make use of the 
arts that are associated with the sciences of range 
management. 
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The class of 1929 B.C. LI1Icr IIJ1UIJIiEEII1 

Don Cox 

We were before the pill and the population explosion, 
which inexplicably went hand in hand. We were before 
television, penicillin, polio shots, antibiotics, and fris- 
bees. Before frozen food, nylon, dacron, Xerox, Kinsey, 
and radar. Before fluorescent lights, credit cards, ball 

point pens, and man walking on the moon. For us time 
sharing meant togetherness, not computers or vacation 
homes. A chip was a piece of wood, hardware meant 
hardware, and software wasn't even a word! 

In our time closets were for clothes not coming out of. 
In those days bunnies were small rabbits and rabbits were 
not Volkswagons. We were before Grandma Moses, 
Frank Sinatra, and falsies. Before DOT, vitamin pills, the 
white wine craze, disposible diapers, Jeeps, and the Jef- 
ferson nickel. Before Batman, Grapes of Wrath, Rudolf 

the rednosed reindeer, and Snoopy. Before Scotch tape, 
Grand Coulee dam, M&M's, the automatic shift, four 
wheel drive vehicles, the Lincoln Continental, and radial 
tires. If you were real lucky tires might last 20,000 miles, 
and oil was changed every 500 miles (no filters). 

When we were in college Pizzas, Cheerio's, frozen 
orangejuice, instant coffee, and McDonalds were unheard 
of. We thought fast food was what you ate during Lent. We 
were before FM radio, tape recorders, electric type- 
writers, word processors, and disco. 

Almost no one flew across the country and trans- 
Atlantic flight belonged to Lindbergh and Amelia Earhart. 
Before Israel, India, Pakistan, Indonesia, Iceland, and the 
Philippines become independent countries. Since our 
time, 92 countries (48 in Africa) have become indepen- 
dent. Before Alaska and Hawaii became states, United 
Nations, ice-makers dishwashers, home freezers, electric 
blankets, panty hose, and drip dry clothes. Before men 
wore ear-rings and long hair and women wore tuxedos. 
Before Ann Landers, most plastics, hairdryers, 40-hour 
week, minimum wage, and jet planes. Before coin vend- 
ing machines, helicopters, interstate highways, perfor- 
mance testing, A I, crossbreeding, and space travel. If 
anyone had asked us to explain CIA, NATO, NFL, ERA, or 
IUD, we would have said alphabet soup. 

n our day cigarette smoking was fashionable, grass 
was mowed, coke was a soft drink, and pot was a kettle 
one cooked in. Made in Japan meant JUNK, making out 
referred to how you did in an exam. To our shame schools 
were not desegregrated and blacks were not allowed to 
play in the major leagues. There were 5 & 10 cent stores 
selling things for that price. For a nickel one could ride the 
subway or ferry, buy a "coke", make a phone call, or buy 
enough stamps to mail a letter and two post cards. A new 
Model A Ford coupe with "rumble seat" could be bought 
for 680 dollars if you had that much. That was a pity too, 
because gasoline was eleven cents per gallon. 

We were not before differences in the sexes were disco- 
vered but before sex changes. We just made do the way 
we were. WE GOT MARRIED AND THEN LIVED TO- 
G ETH ER. 

How quaint can you be!!! AND SO IT WAS IN 1929. 

Past Presidents of the Society for Range Management Ed 
McKinnon and Don Cox (author) wearing Bison wool jackets 
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The Animal Rights Battle 
Michael Woolverton 

Editor's Note: This is a must article for everyone concerned with any 
type of livestock production. These groups are active and slowly 
making advances. 

This article is reprinted in its entirety from the Arizona Farmer- 
Stockman Vol 67, No. 8 September 1988. 

People in agriculture may be losing the animal rights 
battle. It is a battle many farmers and ranchers don't 
realize they are fighting. There is a movement underdway 
to require farmers to protect the physical and emotional 
needs and rights of livestock. 

The movement is based on a legitimate concern. None 
of us want to think we must obtain our food through 
needless suffering of other living creatures. 

The animal rights movement has been 
underway in Europe for more than 30 
years. In some cases, legislation has 
been passed that significantly changed 
production practices. For example, in 
Denmark only veterinarians can castrate 
certain animals. In Switzerland, the law 
prohibits the use of cages for laying 

chickens. Hens must be provided with perches and nests. 
In the U.S., the animal rights or animal welfare move- 

ment is younger but more active. In fact, some of the 
groups advocate violence to "liberate" animals. It is esti- 
mated that there are over 400 groups with as many as 2 
million members. Many of these people are young, afflu- 
ent and politically active. The animal rights groups oper- 
ate under the philosophy that animals have a right to 
share the earth equally with humans. They have targeted 
animal research centers, even those where critical human- 
health research is underway. They also targeted com- 
mercial animal production. 

The major point being raised by animal welfare groups 
is that modern large-scale animal production can lead to 
cruel treatment of animals. Where a farmer once might 
have had in his care only a few head of livestock, he may 
now have hundreds or thousands. 

In the case of poultry, it is common for a flock to 
number in the hundreds of thousands. Several poultry 
production units in the U.S. now have more than 1 million 
birds. 

Livestock farmers are concerned about the animals 
they raise. Most are well trained in animal husbandry and 
are acutely aware of stress due to overcrowding. Chickens 
peck one another or don't lay eggs, pigs fight or develop 
ulcers, cows give less milk, and beef animals don't gain 
weight. 

Most farmers take their stewardship of livestock ser- 

iously. Besides they have a financial stake in the proper 
care of livestock. 

One practice that has been singled out as being particu- 
larly offensive is putting laying hens into wire cages 
stacked from floor to ceiling extending from one end of a 
long building to another. The layers' total environment is 
controlled—temperature, humidity, and lighting. Food 
and water are always available. Eggs are automatically 
conveyed to a sorting and packaging room. Droppings 
are removed by an automated system for processing. 

Granted, the chickens would probably be happier chas- 
ing crickets around a farmyard, but there is no way to tell. 
Poultry scientists say that by the factors they can 
measure—the state of health, egg production, and singing— 
the chickens appear to be happy. In fact they may be 
happier, each in its own wire condominium, than in the 
farmyard. They don't have to worry about chicken hawks 
or coyotes. 

We occasionally hear of an animal rights group that 
breaks into a university or commercial research facility to 
release the animals and smash equipment. This guerrilla- 
warfare approach to animal welfare makes for wides- 
pread publicity for the cause. But even the animal right- 
ists know that the real way to change the situation is to get 
legislation passed. 

Since 1980, more than 150 bills have been introduced, 
at the state and federal levels, that would restrict the use 
of animals in experiments of all types and place limits on 
livetock producers in running their own farm operations. 
Some of the animal rights groups, particularly the vege- 
tarians, seek to eliminate most animal agriculture entirely. 
Thus far, the legislation has been stalled as politicians 
seek more information from those to be affected by the 
proposed legislation. 

Of course, livestock farmers are resisting. They believe 
the laws are unnecessary since they work hard now to 
give the animals the best care possible. They are afraid 
the laws will raise the cost of production and put some 
livestock producers out of business. Agribusiness input 
marketers, such as feed companies and animal health 
pharamaceutical firms, are also lined up against the legis- 
lation. Consumer groups are split. They want to protect 
the animals but can see such laws raising the price of 
meat and other livestock products in the grocery stores. 

Animal welfare is an issue Congress may have to decide 
in the near future. It isa battle livestock producers can not 
afford to lose. The first step in winning is to become 
knowledgeable about the issues. 
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Predators of the Range 
Jo Jay Raffelson 

Do you want to know why the 
people on Tullock Creek were 
asking, 'Where are the seagulls?" 
The answer is, the Mormon crick- 
et. In the 1840's, the seagulls 
rescued the Mormons during a 
cricket outbreak in Utah. They 
flew in and ate the crickets. It 
was the first known encounter 
that man had with destruction 
caused by Mormon crickets. 

We too, were suddenly, unexpectedly invaded this 
summer. The old-timers in our area knew what they were, 
the Mormon cricket. They had lived through the cricket 
outbreak on Tullock Creek from 1936-1938. During this 
outbreak, Tullock Creek was totally stripped of all forage. 

There is very little documented information on Mormon 
crickets. The sources I did find contradicted each other, 
making finding answers even more confusing. For in- 
stance, one document stated that crickets could travel up 
to 1/2 mile a day, 25 miles a season. Other material said 
that crickets travel 2-4 miles a day, 200 miles per season. 

Here are some facts I did find. The Mormon cricket is 
actually a long horned grasshopper. They are no relation 
to the cricket family. The Mormons in the 1840's thought 
they had been invaded by crickets, not grasshoppers. So 
came about the name, the Mormon cricket. 

Their natural habitat is the sagebrush-grassland inter- 
mountain region and the far West. They normally persist 
in noninjurious numbers on localized, permanent breed- 
ing areas. They feed on more than 250 forage plants. They 
prefer the seed heads of range plants, reducing the 
reseeding potential of these plants. 

The adult male cricket is slightly smaller and usually 
darker in color than the female. He fertilizes the eggs by 
depositing spermatifores or "sperm sacks" under the egg 
laying ovipositor of the female. The adult female is easily 
identified by the ovipositor, which extends in a sword like 
manner from behind. This egg laying organ is inserted 
into the ground to lay eggs, up to 250 eggs per season. 

According to the weather conditions, eggs hatch some- 
where between April to June. It takes approximately 21 

days to complete the hatch. Mormon crickets are much 
hardier than other grasshoppers. They can withstand 
cool, wet weather that would kill other hoppers. They 
hatch out as green nymphs and undergo seven molt 

stages. At each molt, they become darker in color and 
larger in size. About 60 days are required to reach matur- 
ity. At this point breeding begins and egg laying commen- 
ces. 

For unknown reasons, there will be a tremendous 
increase in cricket numbers. They then form into bands 
and begin to march into other areas. Unlike other grass- 
hoppers, crickets never develop wings. They move by 
walking or hopping short distancesmaking a whirling, 
clicking noise. Little detours the crickets. They will not 
detour around post or pole, but march over the top. They 
marched off the top of some sands rocks, falling into our 
bottoms below. During the march, they eat little except 
for other wounded or dead crickets, as they are very 
cannibalistic. 

With a clicking roaring sound, a swath of crickets about 
100 yards wide and 2 miles long, moved in on us. Several 
similiar bands hit up and down the creek. From an 
unknown signal, they stopped, spread out and began to 
eat. We took three slides in sequence at the same spot and 
could see the damage being done to the grass by the 
crickets. These slides were taken in a 40-minute time 
period. 

An infestation of 5 crickets per square yard is estimated 
to remove 45% of available forage. An infestation of 10 
crickets per square yard, 90% of forage. That amount of 
forage would equal 600 animal units per month or enough 
to feed 50 head of cattle for one year. 

Unlike the material I read, the crickets actually hit the 
sagebrush first. As you could see from the slides, it really 
did not take long for the crickets to finish off what they 
started. 

Crickets haved played a part in range destruction since 
the 1840's. It wasn't until the late 1930's and the 1940's, 
that the crickets showed what they could really do. They 
infested 12 states, damaging or completely destroying 
over 20 million acres. The government spent millions of 
dollars trying to control them. It was decided though, that 
without adverse weather conditions, mice, black wasps 
and birds, nothing would have stopped the crickets. 

In the early morning hours, you could find the crickets 
gathered in clustered groups on sagebrush, pines and 
cedars, catching the morning sun. During the heat of the 
day, they again gathered looking for shade. We were told 
that the temperature determines whether crickets begin 
to eat or shade up or move out. You could always tell 
when they were eating by the constant clicking noise that 
they made. Editor's Note: This paper is the third place winner of the presentations at the 

High School Youth Forum competition at the Annual Meeting, SRM. February 
1988, in Corpus Christl, Texas. 
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We sprayed on the first invasion. Mormon crickets were 
much more susceptible to spray than the grasshoppers, 
dying by the hundreds of thousands. We sprayed on the 
second invasion, killing untold numbers. But the crickets 
kept coming. No one could afford to spray every invasion. 
Depending on the spray and method used, the cost would 
run $2.0O-$3.00 per acre per spraying. 

The crickets moved on us in June. By July we were 
feeding our livestock with what hay we were able to save. 
Other areas were virtually untouched. The crickets had 
marched through, doing little or no damage. The females 
did not march to some egg laying ground, but laid their 
eggs everywhere. 

After studying and observing the crickets this past summer, 
I have more questions than answers. I have seen the 
destruction the Mormon cricket did this past summer, yet 
the older residents tell me, "I haven't seen anything yet." 
The range in our area, has already been stressed by first 

drought, then grasshoppers, and can not withstand an- 
other cricket outbreak. The ranchers in our area can not 
withstand any more of these financial losses. 

There must be a control method that does not depend 
on expensive sprays or waiting for mother nature. We 
must develop more viable and economical control meth- 
ods. To develop these, there needs to be more research 
on the Mormon cricket's life cycle and migratory habits. I 
challenge you, the researchers of tomorrow, to find these 
answers. 
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The Effect of Grazing on Soil 

As settlers moved west, much of the prairie grassland 
was broken to produce crops. The remainder, not suitable 
for cultivation, was left in grass and used to raise live- 
stock. Rangeland thus consists of areas that generally 
preclude the growing of commercial crops. Nevertheless, 
for sound management of this 'leftover' land, the health of 
the soil, plants, and animals must all be considered and 
balanced. In the past, however, most of the attention was 
focused only on the plant-animal interaction. 

The prairies, of course, had been subjected to grazing 
for centuries prior to settlement. However, this was an 
uncontrolled and self-adjusting form of grazing. When 
fences were constructed for livestock control, it was inev- 
itable that increased grazing pressures would start to 
affect the grassland ecology. As a consequence, the 
composition of the vegetation changed which, in turn, 
changed the quantity and quality of the roots and root 
exudates within the soil. 

Since vegetation affects the soil on which it grows, one 
method of studying the influence of grazing on range 
soils is to assess the organic matter of grazed and 
ungrazed rangeland soils and its effect on the physical 
characteristics of the soil. This has been done over the 
last 20 years at the Agriculture Canada Substation west of 
Stavely, where a series of grazing trials of increasing 
intensity was initiated in 1949. 

As forage production decreased with increased grazing 

pressure, there was less mulch on the soil surface and 
reduced organic matter input into the soil. Consequently, 
the soil warmed up more quickly in the spring and, 
because of decreased water-holding capacity, the char- 
acter of the soil was transformed to that of a drier micro- 
climate. With increased grazing intensity, the soil also 
became more compacted and water infiltration was reduced. 
Soil erosion by water began when about 25 percent of the 
soil surface became bare. The movement downslope of 
surface soil was made worse by the increased activities 
on overgrazed range of northern pocket gophers, who 
may bring to the surface up to 85 tonnes of soil per 
hectare per year. 

Although increased grazing pressure lowers the organic 
matter content of the soil, at the same time it increases the 
total organic nitrogen in the soil, mainly because of the 
increased excreta load. However, since this nitrogen is 
less available to plants, it will affect, in turn, range vegeta- 
tion quality. This demonstrates the delicate balance that 
exists between the soil, plants, and animals. A change in 
one area will automatically have a bearing on the other 
members of the mutual relationship. The challenge of 
range management is thus not only to provide high- 
quality vegetation and meat, but, in order to do so, to 
ensure the soil resource receives careful consideration at 
the same time.—J.F. Dormaar, Weekly Letter, Agriculture 
Canada, Lethbridge, W. .L. 2824. 
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Range Management and Grazing Fees on the National Forests—A 
Time of Transition 

Thomas M. Qulgley and Jack Ward Thomas 

THE HISTORY OF NATIONAL FORESTS in the United 
States is rich with controversy concerning conservation 
and management of land and resources. The initial politi- 
cal struggles that led to the creation of forest reserves 
were predicated on national concerns about water, aes- 
thetic and scenic preservation, and forest destruction 
(Gates 1979). 

Similar concern for grazing lands was not expressed in 
legislation until the Stockraising Homestead Act in 1916 
(Dana and Fairfax 1980). Overgrazing has surfaced in 
debates ever since. Many grazing abuses have been 
addressed and brought under control. The mandated 
processes of forest planning (National Environmental 
Policy Act of 1969, National Forest Management Act of 
1976, Forest and Rangeland Renewable Resources Plan- 
ning Act of 1974, Federal Land Policy and Management 
Act of 1976, and Public Rangelands Improvement Act of 
1978) have led to a crossroads concerning management 
of vegetation within the National Forests System lands 
that have profound implications for existing management 
of the Forest Service and its way of dealing with grazing 
and vegetation management. 

The Problem 
There are three main problems that, though they super- 

ficially appear to be unrelated, have major implications to 
current levels of management of resources on National 
Forests. First, Forest Service budgeting for land man- 
agement activities is along strict functional lines; i.e., 
timber, recreation, wildlife, water, and range manage- 
ment. Second, livestock grazing is commonly perceived, 
within the budgeting process, as synonymous with "range 
management" and perceived within environmental and 
other user groups as synonymous with subsidy for the 
livestock industry. Third, the role of vegetation manage- 
ment in a more holistic sense (for example, not specif i- 
cally and totally to enhance timber production or grazing 
for ungulates) is increasingly important within National 
Forest management. In the meantime, employees trained 
In conservation and management of non-timber vegeta- 
tion (i.e., range conservationists) are receiving less than 
needed program support. These three factors in combi- 
nation, if not successfully addressed, could result in sub- 
stantial diminution of high-quality multiple-use manage- 
ment of the National Forests. 

The Consequences of Budgeting by Functional Area 
Foresters and engineers are paid primarily from timber 

funds, wildlife and fisheries biologists from fish and wild- 
life budgets, range conservationists from the range budget, 
hydrologists and soil scientists from soil and water 
budgets, and recreationists from recreation budgets. 
When management practices affecting large areas are 
planned, interdisciplinary teams are formed to deal with 
environmental impacts analysis and to plan management 
actions (Federal Register 1979). This requires some mix- 
ing of funds. This mixing is more apparent than real as the 
specialists primarily address issues within their area of 
expertise. Further, most management activities are car- 
ried out within the traditional framework of timber, wild- 
life, recreation, water, and range budgets. For the most 
part, foresters work on timberland producing and harvest- 
ing trees, range conservationists handle grazing by live- 
stock, wildlife biologists deal with the habitat of wild 
animals, recreationists manage forest recreation, and 
hydrologists and soil scientists work on projects related 
to the lessening of erosion and the assurance that water 
quality standards are met. 

There is pressure on the Forest Service to reduce live- 
stock grazing in general and to eliminate it from some 
areas (Ferguson and Ferguson 1984). Perceived conflicts 
with recreation (Platts 1986) and disputes over conditions 
of riparian zones, water quality, and fish habitat are 
among primary candidates for producing confrontations 
over grazing (Thomas 1986). These growing disputes 
could result in reduced livestock numbers and, when 
coupled with increasing pressure to reduce federal defic- 
its, could lead to smaller Forest Service budgets. The 
range management budget, which is perceived by some 
as a costly subsidy to a group of livestock producers 
(Ferrell 1977), is particularly vulnerable. This causes 
doubts about the future of the range conservationists 
whose activities are funded under that function. 

Is there a relation, real or perceived, between revenue 
generated within a functional area and the allocation of 
budgets and personnel to that function? Theoretically, 
optimal management would result in budgets and posi- 
tions being allocated among the functional areas in such 
a way that the marginal contribution of a position to the 
overall management goals of the agency would be equal. 
If the allocation of budgets and personnel within the 

Authors are range acientist and project leader for range and wildlife habitat 
research, USDA oreet Service, Pacific Northwest Research Station, La 
Orande, Oregon 97850. 



RANGELANDS 11(1), February 1989 29 

agency are related to revenue generation, then optimal 
management occurs only to the extent that revenue gen- 
eration is representative of the overall goals of the 
agency. 

"SubsIdIzed" GrazIng and PermIt Value 
A confounding problem is the existing means of hand- 

ling livestock grazing on the National Forests. Early in the 
century, livestock grazing on federally owned lands was 
essentially uncontrolled. Many cattle and sheep herds 
were owned by persons who owned no property and 
moved these herds from area to area. This led to severe 
overgrazing and deteriorating range conditions, which 
contributed to instability of local economies. Regulations 
were promulgated to simultaneously promote stability 
within small rural agricultural communities, regulate live- 
stock use, and end abusive grazing. These regulations 
served their intended purposes well, but these regula- 
tions, and customs that developed concomitantly are a 
serious problem in themselves (Gardner 1983). Requ ire- 
ments for graziers of Forest Service land to own the live- 
stock and sufficient base property to support their live- 
stock when not on public land, coupled with permit 
tenure and fees for grazing set through a mainly political 
pricing mechanism, have resulted in monetary value 
being attached to the grazing permits (Roberts 1963). The 
government is not legally obligated to recognize permit 
value and does not do so (U.S. Supreme Court 1973). In 
reality, loans are made by commercial lending institu- 
tions against permits; permits are valued as assets by 
appraisers and are bought and sold—albeit by circuitous 
means, e.g., cattle being grazed on the allotment are sold 
to a buyer and the permit is, essentially, transferred along 
with the cattle (USDA 1986). 

The disparity between private land lease rates and fed- 
eral grazing fees provides fuel to the arument that live- 
stock grazing on a National Forest is "subsidized" (Hand- 
werg 1980). There are counterarguments that such fees 
are at an appropriate level if the peculiar costs associated 
with grazing on National Forests in addition to grazing 
fees are considered (Metzger 1982). It is the perception 
that public grazing is subsidized that carries the seeds of 

political redress and must be addressed. Pressures from 
many sources are coming to bear on livestock use on 
National Forests. Some comes from economic arguments 
against a subsidized industry and the comparatively small 
revenues generated through livestock use compared with 
the cost, environmental and administrative, of the grazing 
program (Libecap 1981). 

Range Management—A Broader View 
What is the future of range management within the 

Forest Service? We believe its role needs to change and 
its constituency to be expanded if it is to remain a viable 
part of the agency's program. Fortunately, its role is in the 
process of expanding and there is opportunity to enlarge 
its constituency. Range conservationists are, in our opin- 
ion, the primary professionals with knowledge of how and 
why to manage vegetation, other than timber, to achieve 
management objectives including grazing, timber, wild- 
life habitat, watershed, and aesthetic and recreation 
objectives or various combinations of those objectives. 

Pressures are mounting on the Forest Service to move 
away from its traditional multiple-use management (dom- 
inated by timber and livestock management) to a more 
balanced and holistic management style. Perusal of 
emerging plans for each National Forest indicate that this 
pressure is effective. Thus, the agency will be paying 
more attention to management of grasslands, other non- 
forested areas, and vegetation other than trees on fores- 
ted sites. Range conservationists should play an even 
more important and effective role in Forest Service land- 
management. Without range conservationists, the man- 
agement of such vegetation would fall by default to fores- 
ters, hydrologists, recreation managers, or wildlife bio- 
logists who, with individual exceptions, are less qualified 
and experienced to fill this rapidly developing niche. 

This change will not come easily and will require 
adjustment in the institutional environment within which 
the range conservationist has traditionally operated in the 
Forest Service. Changes will be required in perceived 
constituencies, mission, financial arrangements, and mind 
set. A question of survival and of new management need, 



30 RANGELANDS 11(1), February 1989 

however, makes change much more palatable, plausible, 
and likely. 

A Suggested SolutIon 
Resolving emerging problems associated with live- 

stock grazing of Forest Service lands may require changes 
in ways of doing business that would have been unthink- 
able 20, or even 10, years ago. The best resolution would 
address, simultaneously, each of the three concerns des- 
cribed earlier. The functionally oriented budget process, 
though destined to change, is unlikely to do so soon 
enough to address the problems. We assume that the 
functional approach to Forest Service budgets will con- 
tinue for awhile—into the near future. Retention of non- 
tree vegetation management experts will be funded through 
traditional range budgets. Broadening the objectives 
covered under the budget item beyond the traditional 
definition of livestock management to embrace non- 
timber vegetation management for multiple uses will be 
essential. This can be best accomplished if range man- 
agement is considered in a much broader context. 

A workable mechanism through which economically 
appropriate and ecologically acceptable grazing pro- 
grams might continue should include a workable and 
acceptable system whereby livestock graziers pay what is 
generally recognized as a fair market value for the forage 
resources. The problem in any such approach lies, inevit- 
ably, in arguments over grazing permit "ownership" and 
value. To suddenly mandate that all grazing will be 
awarded to the highest bidder would strip present permit 
holders of the value of their permits. This is politically 
unlikely and, we argue, not in keeping with reality or 
ethical behavior. 

Although permittees have been and are very active in 
lobbying for the preservation of permit value, the market 
value of permits has evolved through no fault or action of 
the present permittees. The permit value evolved as the 
result of administrative expedience by the Forest Service 
to solve problems of instability of isolated rural communi- 
ties and abusive grazing. These problems ceased to exist 
many decades ago and are now considered by some as 
dramatically anachronistic. Court cases have held that 
the Federal Government has no obligation to recognize 
permit values in decisions concerning grazing fees or 
reductions in permitted livestock numbers (USDA 1986). 
Political realities and, perhaps, inertia inside the agency, 
however, have produced maintenance of the status quo. 
The status quo occurred, not because the situation was 
the best of all possible worlds, but we think, because there 
were no fair, equitable, and realistic alternatives. 

Congressional committees and agency study teams 
have debated grazing fees and fair market value for graz- 
ing since the initiation of fees for grazing National Forest 
lands shortly after the turn of the century (Quigley et al., 
1988). In each case, after much debate, Congress fell 
back on a fee system based on equity arguments sup- 
ported mainly by the livestock industry but broadly recog- 

nized as failing to achieve fair market value. One persist- 
ent concern of Congress has been permit value and the 
loss of personal wealth of individual permittees that 
would result if permits were voided and fees set through 
some mechanism, such as competitive bidding for graz- 
ing rights. 

Gardner (1962, 1984) suggested the creation of perpet- 
ual permits for a given quantity of grazing with considera- 
tion for multiple uses, range productivity, and range con- 
dition in exchange for existing permits. These permits 

could then be exchanged in the open market without the 
current encumbrance of base property or ownership of 
livestock. An annual usage fee would be set. If additional 
grazing were to become available because of permittee 
investment or management, the permittee could harvest 
the forage at the set fee. If grazing reductions were neces- 
sary, the Forest Service could simply buy back the per- 
mits from the permittees. 

Baden (1980) proposed that those presently holding 
grazing permits be allowed to purchase perpetual grazing 
rights. The purchase price would be equal to the present 
value of the projected income to the federal treasury from 
payments made for yearly grazing. This proposal would 
create a private resource that could be readily exchanged 
in the market. 

Both the Gardner and Baden proposals addressed two 
problems inherent in the present manner of allocating 
permits and setting fees. First, agency or legal require- 
ments associated with obtaining, holding, or transferring 
a permit resu It in inefficient allocations of forage. Second, 
equity issues (shifts in wealth and resource use) are cen- 
tered around permit value. However, neither proposal has 
resulted in substantial change in government policy. 

A fair and equitable estimation of fair market value for 
grazing must simultaneously consider permit value. A 
significant aid in determining fair market value for grazing 
entails removal of adverse impacts on permit values that 
result from any change in the administration of grazing on 
Forest Service land. 

What if the Federal Government purchased existing 
permits at market price and then established a pricing 
system for grazing that insured fair market value for graz- 
ing? Graziers holding such permits would be compen- 
sated for expenses incurred in acquiring and maintaining 
the permit. All or some of the costs of purchasing permits 
could be repaid from the increased funds derived from 
fair market pricing as they accrued. We see four major 
benefits from this approach: 

1. The government and affected graziers could break 
free from the monetarily and politically costly reexamina- 
tion cycle of grazing tee issues and the methods of deter- 

What If the Federal Government purchased exist- 
ing permits at market price and then established a 
pricing system for grazing that insured fair market 
value for grazing? 
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mining grazing fees. This reexamination has occurred 6 
times on an 8- to 14-year cycle since 1906 and has been 
the instrument through which the perpetually and increas- 
ingly unsatisfactory political pricing mechanism has 
functioned. This process has been costly in terms of 
direct dollar costs, deflection of skilled agency personnel 
from other tasks, and has resulted in strained, even acri- 
monious, relations among users, managers, and others 
interested in the management of the nation's range 
resources on National Forests. These recurring assess- 
ments have been a stumbling block to the accomplish- 
ment of some badly needed conservation practices— 
particularly those related to adjustments in stocking 
levels and installation of needed range improvements. 

2. Monetary values used in the planning and allocation 
of future uses of range resources could be obtained 
directly from existing, site specific, fair market values on 

National Forests. These values would contrast with those 
currently derived from more generalized studies that 
determine the likely value "if" fair market pricing had been 
implemented. Such estimates are fraught with assump- 
tions and always subject to attack by both sides in the 
issue. These attacks center on assumptions, assignment 
of values, methodology, or some combination of those 
factors. This endless debate is inevitable, given such an 

approach. In fact, the debate will almost certainly inten- 
sify because of the increasing sophistication of the land- 
use planning and resource allocation process and the 
players in that game. The controversy surrounding the 
"derived" values would suddenly be without substance or 
import, and forage resources for livestock could be allo- 
cated on market prices. Whether this would reduce con- 
flicts is debatable—but, at least conflict would no longer 
be predicted on issues of fair market price. This would 
place sale and allocation on similar and essentially equal 
footing with the processes for allocation and sale of 
timber. Agency budget allocations could then be more 
rationally considered on the basis of real dollar values. 
Similar arguments about wildlife values for production 
and harvest of game and fish have also been suggested 
(Thomas 1984). 

3. Forage from National Forests would less likely be 
viewed as a subsidized commodity for use of the livestock 
industry. Budgets allocated to managing rangeland vege- 
tation would more likely become adequate to meet the 
National Forest's critical multiple-use mission. Part and 

parcel of this is the continued availability of range man- 
agement professionals presently or potentially capable of 
carrying out conservation practices requiring manipula- 
tion of range, understory forest vegetation, and early 
forest successional vegetation for a greatly expanded 
mission—range management for the achievement of 
water, wildlife, recreation, and timber goals and not prim- 
arily for enhancement of forest production for livestock. 

4. Ranchers would be fairly compensated for permits 
that many, or most, acquired and maintained at consider- 
able expense. At the same time, current permit holders 
would be given equal opportunity to compete for forage 
from National Forests with other interested graziers. 

The discussion here has not addressed all the details 
that must go along with shifting range policy as sug- 
gested. Should maintenance of range improvements be 
the responsibility of permittees or the government? How 
does one determine existing permit value for government 
purchase price? How are annual grazing leases bid? 
When only one bid is given, does an appraisal or default 
minimum apply? Are there circumstances when envi- 
ronmental groups can bid and not graze the forage? All 
these questions, and more, must be resolved. We submit 
that these new decisions can create opportunities to pro- 
vide a dynamic management environment that could be 
capable of meeting the multiple-use demands facing the 
National Forests of the future. 

An Example 
The Wallowa-Whitman National Forest grazing pro- 

gram serves as an example. During 1984, there were 164 
grazing allotments with 144 permittees grazing 21,900 
cattle and 16,700 sheep (a total of 186,000 AUM's). 
Income to the Federal Government for grazing was about 
$130,000/year. By estimating the upper and lower levels 
of the "true value" of the permits, the cost for the purchase 
of permits can be estimated and an estimated pay-back 
period from revenue generated through application of fair 
market value to grazing can be generated. The average 
true value of permits is assumed to be between $25 and 
$50 per AUM for this forest (Obermiller 1987). The total 
buy-back cost would be between $4,650,000 and $9,300,000. 
If an average fair market value of grazing equal to $5.31 
per AUM (derived from an appraisal of grazing values on 
public lands) (USDA 1986) is assumed, the return per 
year to the Treasury under terms of competition would be 
$987,660. The pay-back period would be bracketed by 4.7 

years and 9.4 years, depending on the price of the permit 
at the purchase time. 

Alternative mechanisms can be derived for paying 
permittees the value of their permit. One way is to spread 
payments out as a percentage (say 50%) of the annual 
income derived from grazing under the new plan until the 
value of the permit plus appropriate interest has been 
made. Where the existing permittee is successful in 
obtaining the use of the federal forage under the terms of 
the new program, 50% of the permittee's cost for grazing 

Part and parcel of this is the continued availability of 
range management professionals presently or po- 
tentially capable of carrying out conservation prac- 
tices requiring manipulation of range, understory 
forest vegetation, and early forest successional 
vegetation for a greatly expanded mission—range 
management for the achievement of water, wildlife, 
recreation, and timber goals and not primarily for 
enhancement of forest production for livestock. 
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could be waived and applied toward the payment due 
under the terms of the contract. Special rules might have 
to be made to deal with existing situations where only one 
grazier, because of access or location, can logically bid 
on the grazing being offered. In no case should grazing be 
allowed unless the income more than covers the cost of 
administration or the management objectives can be met 
only by grazing means. This insures that marginal grazing 
lands would be excluded from the livestock grazing land 
base. Dealing with these unusual circumstances should 
not prove a major impediment to the institution of the 
suggested system. 

Conclusions 
The land-management mission of the Forest Service 

will be critically and adversely affected if changes in our 
way of dealing with grazing are not properly addressed. 
Further, grazing will likely become less and less impor- 
tant as one of the multiple uses of National Forests. One 
plausible approach to reversing trends is to remove the 
stigma of subsidization from grazing of livestock under 
appropriate control and to allow grazing to compete on 
essentially equal footing with other marketed resources. 
Simultaneously, the role of range conservationists must 
be broadened to encompass management of vegetation 
for a myriad of purposes, not merely for grazing by 
livestock. 
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A New Breed of Johnny Appleseed 
J. Michael Gelst 

Roaming the rolling foothills of eastern Oregon are the 
makings of a modern breed of Johnny Appleseed. These 
distant relatives of that legendary character are an unlikely 
alliance of folks from different backgrounds united by 
their dedication to the improvement of sagebrush-steppe 
ranges. These new rangeland enthusiasts have volun- 
teered help in range research efforts to improve areas still 
scarred from misuse at the turn of the century. 

Their interests differ, but collectively, these volunteers 
share a philosophy of range improvement for various 
uses. Pooling talents and resources has achieved desira- 
ble results for all interests—the almost mythical "win- 
win" situation in land management. They have learned 
that "winning" does not happen on every acre for every 
interest group, but it can happen when a mosaic of land 
treatment efforts are added together. Knowledge has 

The author is principal research soil scientist, Forestry and Range Sciences 
Laboratory, USDA Forest Service, Pacific Northwest Research Station, 1401 
Gekeler Lane, La Grande, Oregon 97850. 

been gained about habitat qualities, differences among 
sites in their capacities to produce varied kinds and 
amounts of vegetation, and how plant diversity offers 

greater potential for ecological and economic stability of 
managed rangelands. 

Cooperating ranchers, resource managers, recreation- 
ists, and researchers hope this spark of cooperation can 
be kindled into a fire of renewed effort on range improve- 
ment for multiple-use. Even amid persistent conflict 
between hunters and landowners about elk and deer 
management, a spirit of cooperation remains in Oregon's 
Baker and Union counties for the simultaneous develop- 
ment of better habitat for domestic and wild animals. This 
cooperation may also lead to a more important long-term 
benefit: healthier soils that could maintain higher produc- 
tivity. 

A little background will help the reader put these devel- 

Ranchers, sporting groups, and others volunteered time, labor, and land in establishing research trials to help determine plant species for 
future efforts in multiple-use range improvement. 
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opments into perspective. During the bitter winter of 
1984-85, the Oregon Hunter's Association (OHA), in 
cooperation with the Oregon Department of Fish and 
Wildlife (ODFW), solicited donations for emergency feed- 
ing of deer and elk. OHA purchased and distributed feed 
primarily in conjunction with ODFW. Big game animals 
cross private lands to reach feeding stations; this raised 
landowner's concerns about animal damage to fields and 
crops. Rural landowners and others were also feeding 
wildlife, even though feed was in short supply and costs 
were high. Coincidentally, land-use planning was being 
conducted by the Bureau of Land Management, the 
USDA Forest Service, and the counties. Planning included 
provisions for elk and deer winter habitat that sparked 
more conflicts between recreationists and some land- 
owners. Tight economic conditions for farmers and 
ranchers and a continuing decline in deer numbers shar- 
pened the conflicts. 

In the midst of this conflict, research efforts in range 
improvements were increasing. Scientists from the USDA 
Forest Service, Forestry and Range Sciences Laboratory 
in La Grande, Oregon, had been evaluating improved 
plant species and techniques for vegetation establish- 
ment. In early winter 1984, the researchers suggested to 
OHA members that, although feeding wildlife demon- 
strated dedicated concern for deer and elk welfare in an 
emergency, the overriding need was for better habitat. 
OHA members were challenged to direct some effort 
toward habitat improvement research as a way to address 
the long-term problem of inadequate winter range. 

The OHA Chapters in Union and Baker County volun- 
teered help to raise and plant containerized seedlings. 
Ranchers and farmers were asked to provide test loca- 
tions and they responded with donated land, fencing, 
equipment, and seed. Field and coordination assistance 
came from the Baker and Union County offices of the Soil 
Conservation Service and Bureau of Land Management, 
the Keating and Eagle Valley Soil and Water Conservation 
Districts, and the Oregon Department of Fish and Wild- 
life. Volunteers for planting included members of these 
organizations, OHA chapters, local gardening groups, 
and unaffiliated individuals. Citizen and agency involve- 
ment grew as awareness of the efforts grew. A local 

freight company provided a truck to distribute plants to 
test sites, and herbicide for site preparation was supplied 
by an agricultural chemical firm. In 1986 and 1987, funds 
to assist research were contributed by Baker County and 
the Eagle Valley Soil and Water Conservation District. 
Initial outplantings of fourwing saltbush were expanded 
to include other shrubs, grasses, and forbs. 

The ultimate success of test plantings will be evaluated 
after extended exposure of seedlings to physical and bio- 
logical elements at each site. But in late 1987, participants 
remained encouraged about their efforts despite negative 
influences from grasshoppers, gophers, rabbits, and 
drought. The positive interaction among participants has 
been increasingly successful. 

Volunteers helped produce about 24,000 seedlings for 
transplanting at 22 test locations that ranged from small 
plots of a few hundred feet square to 3 acres in size. 
Drilling of various grasses, shrubs, and forbs in test plots 
has also been done on a volunteer basis. Participation 
included over 65 individuals, who collectively donated 
more than 1,300 hours. 

Volunteer efforts are difficult to sustain, and activities 
are hard to schedule around unpredictable spring weather. 
Participation of hunter volunteers was largest in 1985 
when wildlife populations were most stressed and the 
issues received greater media attention. Ensuing winters 
were milder, and malnourished wildlife were less evident. 
The habitat issue did not go away, but the public feeling of 
an emergency faded. Nevertheless, the persistent dedica- 
tion of many volunteers has been surprising. Some folks 
were always there, and new faces have appeared. Know- 
ledge is being gained, and all concerned look forward to 
application of that knowledge on a broader scale. 

Participants took advantage of opportunities for shar- 
ing experiences and perspectives, for gaining awareness 
of the problems and concerns of individuals and groups, 
for understanding the interactions of summer and winter 
ranges, and for building cooperation. The experience was 
gratifying for all involved. It was good for the soul and we 
hope for the land. The spirits of the "older hands" have 
been raised by the contagious energies and enthusiasm 
of these rangeland Johnny Appleseeds. 

Deadlines for announcements and advertisements for Rangelands and 
SAM Notes are the fifth of the month preceding the month of publication. Such 
Items should be sent to the Denver office, 1839 York Street, Denver, CO 80206. 
Materials requiring one journal page or more need additional time; deadlines 
for these should be determined with the respective editor. 
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Development Projects and Somali Pastoralism 
Thomas L. Thurow, Dennis J. Herlocker, and Ahmed A Elmi 

Somalia is a predominantly arid to semi-arid Texas- 
sized country located on the Horn of Africa . Vegetation 
ranges from desert grassland to subhumid montane 
forest but is pre- 
dominantly a de- 
ciduous shrub- 
land. Rainfall is 
low (50 to 830 
mm/yr), erratic in 
annual distribu- 
tion and amount, 
and mainly con- 
fined to two rainy 
seasons (April 
to June and Octo- 
ber to Novem- 
ber). Dry mon- 
soonal winds in 
July to Septem- 
ber and December to January (monthly wind speeds 
average up to 36 km/hr) and warm mean monthly temper- 
atu res throughout the year (25 to 30° C) create a situation 
where rainfall is only 3 to 50% of evaporative demand 
(UNSO 1984). 

The erratic seasonal precipitation precludes reliable 
dryland grain production in most of the country. Irrigated 
agriculture is mainly limited to the flood plains of the only 
two rivers (Juba and Shabelli) in the country. Pastoralism 
has been and continues to be the major livelihood of the 
country's population of approximately 5 million people. 
About 70% of the population are pastoral ist, and livestock 
products contribute 75 to 8O% of Somalia's foreign 
exchange earnings. Somali pastoralists traditionally relied 
on milk production for their sustenance. Herd manage- 
ment emphasizing meat production is viable only if relia- 
ble markets exist and if food products are available for 
purchase with the sale proceeds. Without these pre- 
conditions, reliance on milk has been the most rational 
strategy for self-sufficiency. This system provided along- 
term subsistence support for more people per unit area 
than any other avai'able production system. The pastoral 
production system is well adapted to its environment and 

Authors are assistant professor. Range Science Department, Texas A&M 
University, College Station 77843; range ecology consultant, 1109 Castleman 
Dr., Longview, Wash. 98632; and department head, Botany and Range Science 
Department, Somali National University. P.O. Box 801. Moqadishu. Somalia. 
Thurow and Herlocker were previously employed as ecologists on the Somali 
Central Rangelands Development Project, uSAID/Somalia Project 649-0108 
and Elmi is currently funded by the project to receive graduate education In 
range science at Utah State University. 

for centuries provided a reliable source of food. 
Implementation of the Somali pastoral system has 

relied on a number of strategies chosen to enable sustain- 
able sustenance from rarigelands. They are: 

Communal Access To Forage. Brief intense storms 
often leave a trail of precipitation only several kilometers 
wide. This local variability in annual precipitation results 
in variable forage production. Mobility is a vital strategy of 
the pastoralist for utilizing available forage, for migrating 
from regions when water becomes scarce and avoiding 
biting flies, ticks or disease. Pastoralists use mobility to 
optimize stock health and productivity (closely moni- 
tored through variation in milk yield). This flexibility tem- 
porarily enables higher densities of livestock at any one 
point than could be sustained over the long-term under 
sedentarized pastoralism (Sandford 1978). The mobility 

Milking a camel. Milk is the primary component of the diet of 
Somali nomads. 



36 RANGELANDS 11(1), February 1989 

requires access to a large area. Communal access to 
rangelarids are maintained with few restrictions on its 
use. Somali pastoralists are loath to restrict use of tradi- 
tional grazing areas by others, even if there is perceived 
rangeland degradation, for fear that when rain eventually 
fails in their own area, they may be excluded from neigh- 
boring regions. 

Herd DiversifIcatIon. Multi-species herding allows the 
pastoralist to more fully exploit the mixed grassland- 
shrubland environment. Camels, sheep, and goats are the 
dominant livestock in the xeric central and northern 
regions with cattle the most common in the more mesic 
south. Camels are particularly important in the central 
rangelands where forage is primarily browse species and 
permanent water sources are 20 to 60 km apart. Camels 
(which have a lactation period of 12—18 months) are the 
only reliable source of milk during extended dry seasons. 
Small stock enable the pastoralist to respond to favorable 
rainfall periods. The maximum potential annual popula- 
tion growth rate of goats may be as high as 45% whereas 
the maximum potential annual population growth rate of 
camels is7% (DahI and Hjort 1976). Another advantage of 
mixed herds is that losses are limited if a particular spe- 
cies is struck by disease. Mixed herds also allow the old 
and young family members to care for small stock close to 
the camp. 

Herd Dispersion. A well-developed social system exists 
which facilitates loans of livestock among families. By 
dispersing the herd the owner reduces the risk of losses 
from drought, disease, or aggression. This practice streng- 
thens goodwill between neighboring families (the milk 
and some of the offspring may be kept by the caretaker) 
and increases the prestige of the loaner. 

Emphasize Females. A large propor- 
tion of female animals is desirable for 
greater milk production and enhances 
the potential for rapid increase in herd 
size. Consequently, females are rarely 
sold and compose at least 70% of the 
herd. 

Maintain Large Herds. Large herds 
increase the likelihood of sufficient 
milk being produced to sustain the 
family throughout dry seasons. Also, 
large herds maximize the chance of 
having sufficient animals after a- 
drought to rebuild the herd. This is 
important since livestock cannot be 
marketed at a reasonable price in bad 
years (eg., market price was equival- 
ent to US $13 for an adult cow at the 
end of the 1986—87 drought) nor can 
they be repurchased in good years 
since productive females are rarely 
available in markets. 

stock populations and pasture access. 
Traditional water sources had well-defined rules govern- 
ing access. Disease limited human and livestock popula- 
tion build-up. These natural checks prevented intensive 
land use and environmental degradation which would 
cause a reduction of the overall carrying capacity. The 
effectiveness of these traditional controlling mechanisms 
has been reduced in recent years. Successful vaccination 
campaigns reduced the chance of catastrophic disease 
outbreaks. Government-funded wells increased water 
availability. Emergency relief supplies provide grain 
which reduced human starvation during drought. 

The humanitarian benefits of these programs in terms 
of decreasing human mortality are self-evident. Also, 
permanent wells eased the rigorous pastoral migration 
and labor demands during the dry season. The success of 
these programs has created new and pressing challenges 
for range management. 

Brown (1971) was among the first to recognize that it is 
increasing human populations that force overstocking on 

Factors Contributing to Pastoralism 
Changes 

The historical balance between the 
environment and production system 
has been altered over the past several 
decades, forcing the traditional pas- 
toral system into a state of transition. 

Deciduous shrub/and characterizes much of the Somali range/and. The typically scarce Water availability in the dry season 
herbaceous forage during the dormant season is attributable to termites and heavy iive was the critical factor that limited live- 
stock use. 
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many pastoral rangelands. Pastoralists are keenly aware 
that the rangeland is deteriorating, but they are unlikely to 
respond by decreasing livestock density because that 
would jeopardize their subsistence livelihood. The range 
resource itself is shrinking due to pressure for agricultu- 
ral development of critical dry season pastures. Water 
boreholes do permit use of some areas that historically 
had limited use because of a lack of water. However, these 
boreholes often become the focal point for increased use 
by livestock, changes in land use (Behnke 1987), and 
decreased range condition (Herlocker et al. 1987, 1988). 

Boreholes, which provide a source of water throughout 
the year, facilitate settlement and are often associated 
with an increase of farming and range enclosure. Indeed, 
it is common practice to fence and claim plots of land near 
a drilling rig even prior to water being discovered. A trend 
has developed over the past several decades for agropas- 
toralists to fence not only their cultivated fields but also 
adjacent fallow and virgin rangeland. This protects crops, 
controls grazing, and provides an incentiveto managethe 
native forage resource. However, it may result in the with- 
drawal of most land within a 3-to 6-km radius of the well 
from communal grazing. This creates conflicts with nom- 
ads who must bring their livestock to wells in the dry 
season but do not have access to forage within a conve- 
nient distance. The legal status of land tenure under these 
conditions is currently evolving. While the settlements 
may be ecologically undesirable they do provide easier 
administrative government control and thus are not dis- 

couraged. Since these pressures do exist, It Is vital that 
the site and size of the well be considered in the context of 
the surrounding rangeland resource carrying capacity. It 
is necessary that rules be created and enforced to govern 
the use and maintenance of the facility. 

Increased human survival has contributed to herd 
fragmentation among heirs and a resultant decrease in 
individual herd size, even though the total livestock popu- 
lation is increasing. Reduced herd size places the pas- 
toral family in a precarious position for coping with peri- 
ods when milk production declines and livestock die. It 
increases the reluctance to destock overgrazed localities 
since the loss of any animals may materially affect a 
family's subsistence. The decreasing herd size limits the 
ability of pastoral families to subsist on livestock products 
alone. 

The shift in pastoralist diet over the past four decades 
has been dramatic. Grain composes 40 to 45% of the diet 
today compared to about five percent 40 years ago 
(Ahmed and Thurow 1988). Similar trends have been 
cited in pastoral societies throughout subsaharan Africa 
(Cossins 1983). Because both livestock marketing and 
grain supply are unreliable, meat production is still not 
emphasized. Pastoralists understandably prefer to con- 
trol their own fate by remaining self-sufficient in milk 
production. Another factor for maintaining the emphasis 
on the milk element of herd management is that the range 
must provide a livelihood for an increasing human popu- 
lation. It has been estimated that if the Somalis re- 

Ceo! Ohere (Somali translation: deep well) village. Heavy livestock use at well sites results in soil destabilization and problems with sand 
dune formation. 
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organized their land use in the form of modern ranching, 
the pastoral population would have to be reduced by a 
factor of 50 (Jahnke 1982). Such an approach is currently 
unfeasible since unemployment in the cities is already 
chronically high. 

Development of transportation, water, and export markets 
has also affected the relative value of livestock. The value 
ration of small stock (sheep and goats) to camels has 
historically been maintained at approximately 15:1. In 
recent years this value ratio has been reduced to about 6:1 
(Ahmed and Thurow 1988). Factors contributing to this 
change include: (a) increased availability of water for 
small stock in regions previously used primarily by cam- 
els which could travel long distances between wells, (b) 
sale of small stock to gain money for grain purchase 
which is relatively easy compared with the major financial 
transaction of selling a camel, (c) increased grain availa- 
bility which makes reliance on camel milk less crucial, (d) 
increased export markets for small stock, and (e) decreased 
utility of camels as a commodity in which to store capital. 
Camel ownership was the dominant form by which status 
and wealth was measured and was the required medium 
of exchange for bridal doweries, feud settlement, etc. 
Now, however, money, trucks, reservoir ownership, etc. 
are increasingly recognized signs of status and wealth. 

The trend toward increasing emphasis on small stock 
has ecological implications. Sheep and goats browse and 
graze vegetation very close to the ground and their sharp 
hooves disrupt the soil surface. The browsing patterns 
and padded feet of camels have a less destabilizing influ- 
ence on the soil surface. Camels utilize an entire height 
zone of shrubs unavailable to other stock and can forage 
further afield for longer periods of time with less need for 
water. The importance of the contrast between these 
traits is particularly important in Somalia where long dry 
seasons characterized by strong winds make soil erosion 
and sand dune formation a serious problem. 

The climatic history of Somalia shows a recurrence of 
long, severe droughts. During droughts, camels are the 
most likely type of livestock to survive and provide the 
necessary sustenance to the pastoral population. Increased 
reliance on small stock commits the pastoralist to a more 
market-oriented existence which is dependent on ex- 
changes of stock for gain for survival rather than on milk 
production. As market reliability improves, the advan- 
tages of the Inherently conservative camel husbandry are 
reduced in favor of short-term gains associated with the 
high reproductive rate of sheep and goats. This shift in 
herd composition could contribute to instability when 
superimposed on annual climatic variability with the 
added grazing pressure. 
Development Challenges 

The changes affecting the traditional Somalia pastoral 
livelihood have been relatively rapid and the entire pas- 
toral system is in transition. The changes present chal- 
lenges to the pastoralist, who is already struggling to 
adapt to new opportunities and constraints, and the 

national government and international foreign aid com- 
munity who should be concerned with easing the pastor- 
alist through this transition while trying to maintain or 
increase the rangeland resource production potential. 

Conflicting issues pertaining to production, marketing, 
natural resource management and human survival need 
to be solved simultaneously since lasting solutions are 
interdependent. A coordinated effort of both national and 
international organizations, which transcends the special 
interest of individual agencies, is needed to achieve suc- 
cess through the simultaneous development of interre- 
lated sectors. Development programs are commonly uni- 
lateral, single sector approaches, often lacking an adequate 
understanding of the ecological and sociological systems 
they are dealing with. While such programs result in a 

great waste of money, they have had less serious envi- 
ronmental or social effects than one might fear, since 
after several years few such projects still function (San- 
ford 1983). Nonetheless, on a local scale and ultimately in 
a broader context, these programs may collectively con- 
tribute to social and environmental disruption. 

Many range/livestock development projects in Africa 
are perceived to have been generally unsuccessful (cf. 
Moris 1981, Goldschmidt 1981, Oxley 1983, Atherton 
1984, Teele 1984). As a result, there is growing reluctance 
of development agencies to get involved in such pro- 
grams even though these countries remain dependent on 
rangeland products. Expectations from national and 
international range/I ivestock development efforts should 
be realistic. Results witl almost certainly be slow in com- 
ing, of low profile upon arrival, and are dependent on 
sustained, flexible "grass-roots" inputs over many years. 
A successful program must be sensitive to fluctuations in 
political, socio-economic and environmental conditions. 
Without a focused, integrated long-term effort with realis- 
tic expectations, development programs can be expected 
to continue their high failure rate and the natural range- 
land resources will remain vulnerable. The limited alter- 
native livelihoods presently available to Somali pastoral- 
ists and the susceptibility of Somali rangelands to degrada- 
tion underscore the urgency of addressing the current 
challenges. 
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Low Volume Spring Developments 
B.K. Northup, D.T. Goerend, D.M. Hays, and R.A. Nichotson 

Reduced federal and state cost-share funds for conser- 
vation practices plus higher costs have necessitated the 
need for less costly range improvements. Though tradi- 
tional methods of spring development are not as expen- 
sive as some stockwater systems, substantial cost reduc- 
tions for all developments are desirable. A low-cost 
alternative to the traditional spring development designs 
used by the Soil Conservation Service (SCS) has been 
utilized in Kansas to develop sites with low volume 

springs or seeps that require three collection lines or less. 

Expense is reduced by elimination of the traditional 
spring box (Soil Conservation Service 1982). 

Construction Methods 
The traditional design (Fig. 1) that meets Kansas SCS 

specifications for federal cost-share funds consists of: 
collection system of perforated plastic pipe, metal spring 
box with lid and foundation, delivery line of pvc pipe, 
stock tank, and pvc pipe outlet. The collection system, 
delivery line, and outlet pipes are installed in the bottom 
of a trench dug by backhoe to the proper grade. The 
trench for the collection system should extend far enough 
below the seep area to intercept flow and permit the 
collection of water. A filter of clean gravel encloses the 
collection system, and a retainer wall is constructed at the 
downstream end of the perforated pipe. The spring box is 

Authors are graduate assistant, Department of Biological Sciences, Fort 
Hays State University, Hays, Kansas 67601 and former soil conservationist, 
Saline county, Kansas, USDA-SCS; and district conservationist, and conser- 
vation technician. Saline County, Kansas, USDA-SCS; and professor of 
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Individuals interested in technical specifications should contact D.T. Goe- 
rend. District Conservationist. 1821 South Ohio, SaUna, Kansas 67401. 

constructed of durable materials with inlet and outlet 
pipes at least six inches above its floor to trap sediments 
and allow air to escape the delivery line. Delivery lines and 
outlet pipes must be installed with a slope that allows air 
to escape from the system and water to fill the tank. The 
trench is backfilled after the installation of all pipe, gravel 
filter, and retainer wall. The site for the stock tank is 
leveled and the design includes measures to protect the 
development from trampling and other hazards, such as 
freezing. 

An alternative system, developed in 1980, removes the 
spring box from the design and utilizes less costly com- 
ponents (Fig. 2). A four-inch pvc pipe with a vented cap is 
used as a riser and positioned at the junction of the collec- 
tion line(s). Additionally, a brass flush valve, housed in a 
covered meter box for protection and access, is installed 
in the delivery line 30 to 40 feet beyond the inlet pipe of the 
tank. Overflow from the tank is routed to the outlet pipe 
beyond the flush valve. The vented riser allows air to 
escape the system and permits the clearing of airlocks. 
The pipe between the inlet of the tank and flush valve acts 
as a settling basin, and sediments are removed from the 
system by opening the flush valve and allowing the water 
in the system to eliminate sediments by gravity. 

The riser-flush valve system differs greatly from the 
many traditional designs used (Evans 1960, Secrist 1981, 
Soil Conservation Service 1982). Although removal of the 
spring box might increase problems with operation and 
maintenance, components that replace it function ade- 
quately and provide certain advantages, if properly main- 
tained. Lower investment cost is a major advantage of the 
riser-flush valve system. Traditional designs are applica- 



RANGELANDS 11(1), February 1989 39 

DahI, G. and A. Hjort. 1976. Having herds: pastoral herd growth and 
household economy. Dept. of Social Anthropology, Stockholm. 

Goldahmidt, W. 1981.The failure of pastoral economic development 
programs in Africa. p. 101-1 25. In: Gaiety, J.G., D. Aronson, P.C. 
Salzman and A. Choninead (Eds.). The Future of Pastoral Peoples. 
International Development Research Centre. 

Herlocker, D.J., AM. Ahm.d, and L. Thurow. 1987. Response of 
vegetation of the Acacia re!icienslDichrosfachys kirkil shru bland 
range site to land use intensity, Ceel Dhere District, Somoli J. 
Range Science. 2:10-24. 

Herlocker, D.J., AM. Ahmed, and T.L. Thurow. 1988. Response of 
vegetation of the Acacia nilotica/Dichrostachys kirkii shrubland 
range site to land use intensity, Ceel Dhere District, Somalia. 
Somali J. of Range Science. 3:1-11. 

Jahnke, H.E. 1982. Livestock Production Systems and Livestock 
Development in Tropical Africa. Kieler Wissenschaftsverlag Vauk, 
Kiel. 

Mon., J.R. 1981. Managing Induced Small Development. Interna- 
tional Development Institute. Indiana University, Bloomington. 

Oxley, J. 1983. Brief history of range/livestock projects in Africa. p. 
13-19. In: Henson, J.B., J.C. Noel and B.J. Patrick (Eds.) Proceed- 
ings: Integrated Range/Livestock Workshop. Denver, Colorado. 
Consortium for International Development. 

Sandlord, S. 1978. Welfare and Wanderers. ODl Review. 1:70-87. 

Sandford, S. 1983. Management of Pastoral Development In The 
Third World. John Wiley & Sons, Chinchester. 

Teele, T.F. 1984. Development and management of livestock pro- 
jects in the Sahel area of Africa. p.225-239. In: Simpson, Jr. and P. 

Evanglous (Eds.). Livestock Development In Subsaharan Africa. 
Westview Press. Boulder, Colorado. 

United National Saheilen 0111cc (UNSO). 1984. Inventory Of Sand 
Movement In Somalia. UNSO/DES/SOM/80/001. 

Low Volume Spring Developments 
B.K. Northup, D.T. Goerend, D.M. Hays, and R.A. Nichotson 

Reduced federal and state cost-share funds for conser- 
vation practices plus higher costs have necessitated the 
need for less costly range improvements. Though tradi- 
tional methods of spring development are not as expen- 
sive as some stockwater systems, substantial cost reduc- 
tions for all developments are desirable. A low-cost 
alternative to the traditional spring development designs 
used by the Soil Conservation Service (SCS) has been 
utilized in Kansas to develop sites with low volume 

springs or seeps that require three collection lines or less. 

Expense is reduced by elimination of the traditional 
spring box (Soil Conservation Service 1982). 

Construction Methods 
The traditional design (Fig. 1) that meets Kansas SCS 

specifications for federal cost-share funds consists of: 
collection system of perforated plastic pipe, metal spring 
box with lid and foundation, delivery line of pvc pipe, 
stock tank, and pvc pipe outlet. The collection system, 
delivery line, and outlet pipes are installed in the bottom 
of a trench dug by backhoe to the proper grade. The 
trench for the collection system should extend far enough 
below the seep area to intercept flow and permit the 
collection of water. A filter of clean gravel encloses the 
collection system, and a retainer wall is constructed at the 
downstream end of the perforated pipe. The spring box is 
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constructed of durable materials with inlet and outlet 
pipes at least six inches above its floor to trap sediments 
and allow air to escape the delivery line. Delivery lines and 
outlet pipes must be installed with a slope that allows air 
to escape from the system and water to fill the tank. The 
trench is backfilled after the installation of all pipe, gravel 
filter, and retainer wall. The site for the stock tank is 
leveled and the design includes measures to protect the 
development from trampling and other hazards, such as 
freezing. 

An alternative system, developed in 1980, removes the 
spring box from the design and utilizes less costly com- 
ponents (Fig. 2). A four-inch pvc pipe with a vented cap is 
used as a riser and positioned at the junction of the collec- 
tion line(s). Additionally, a brass flush valve, housed in a 
covered meter box for protection and access, is installed 
in the delivery line 30 to 40 feet beyond the inlet pipe of the 
tank. Overflow from the tank is routed to the outlet pipe 
beyond the flush valve. The vented riser allows air to 
escape the system and permits the clearing of airlocks. 
The pipe between the inlet of the tank and flush valve acts 
as a settling basin, and sediments are removed from the 
system by opening the flush valve and allowing the water 
in the system to eliminate sediments by gravity. 

The riser-flush valve system differs greatly from the 
many traditional designs used (Evans 1960, Secrist 1981, 
Soil Conservation Service 1982). Although removal of the 
spring box might increase problems with operation and 
maintenance, components that replace it function ade- 
quately and provide certain advantages, if properly main- 
tained. Lower investment cost is a major advantage of the 
riser-flush valve system. Traditional designs are applica- 
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Fig. 2. Spring development with vented riser and flush valve. 
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ble to any spring site regardless of yield, but higher costs 
per unit of outputwill be incurred if used on lowvolumeor 
intermittent sites. 

in Saline County, Kansas, installation costs of riser- 
flush valve developments were 10.8 percent less than the 
traditional system used by SCS. The average cost of 
materials, from 1981—85, to construct the spring box and 
riser-flush valve components was $240 and $90, respec- 
tively. Total cost of spring developments was reduced 
from $1,389 to $1,239 (Table 1). 
Table 1. ComparatIv, costs of riser-flush valve and traditional 

spring developments. 

Components 

Costs 

Riser-Flush 
Spring box Valve 

Comparable Components 
Pipe, Fittings, Etc. 
Backhoe & Incidental Machinery 
Gravel, Rip-Rap 
Stock Tank 
Labor 
Mileage & Delivery Costs 

$231 
387 
199 
164 
80 
88 

$231 
387 
199 
164 
80 
88 

Subtotal Comparable Components $1149 $1149 

Spring box Components 
Conduit (spring box w/lid) 
Concrete (spring box foundation) 

$198 
$42 

---- 
---- 

Subtotal Spring box Components $240 

Riser-Flush Valve Components 
Meterbox and Lid 
Vent & Flush Valve Components 
(riser & cap, pipe, flush valve, tee, 
reducers, etc.) 

---- 

---- 

$37 

$53 
Subtotal Riser-Flush Valve 
Components $90 

Total Costs $1389 $1239 

Labor required for routine maintenance of riser-flush 
valve systems consists of a few minutes required to flush 
the delivery line periodically. This can be done as part of 
the scheduled visits required to manage livestock grazing 

the land unit. The system design allows airlocks to be 
cleared easily. Most can be cleared by a "purge" of water 
through the delivery line by operating the flush valve. 
However, if uniform grade for the delivery line was not 
maintained during construction, airlocks will occur regu- 
larly, as in traditional designs. Lack of proper mainte- 
nance can cause the delivery line to become partially or 
totally plugged with sediment, resulting in reduced water 
yield or expensive maintenance. The requirement for 
periodic maintenance might limit use of this design on 
sites that are difficult to visit regularly, although design of 
the system could be modified to increase the storage area 
for sediments. 

If the riser-flush valve system is to function properly, 
three elements must be controlled: (1) system designs 
must ensure sufficient vertical drop through the system 
for loss of head pressure and to allow water to fill the tank; 
(2) during construction, a uniform grade must be main- 
tained for the delivery line; and (3) the flush valve must be 
opened periodically to clear the systems of sediment (Soil 
Conservation Service 1982). 

Riser-flush valve systems have been used extensively in 
Saline County, Kansas, on contact or depression-type 
spring sites with output rates as high as 5 gpm after 
development. Reduction in costs and effectiveness of the 
design have largely eliminated use of traditional systems 
on low volume sites. From 1981 —85, 34 riser-flush valve 
systems were constructed, compared to three spring box 
systems; no spring box systems have been constructed 
since 1981. Lower cost of installation and ease of mainte- 
nance make this system desirable, where management 
schedules allow, for use on low volume or intermittent 
spring or seep sites that requires three or fewer collection 
lines. 

Literature Cited 

Evans, H.O. 1960. Spring development for stockwater. Texas Agric. 
Prog. 6:9-10. 

Secrlst, G.M. 1978. Techniques for developing springs for livestock 
on western rangelands. Soc. Range Manage., Abstract of Papers 
31:17. 

Soil ConservatIon ServIce. 1982. Kansas standard for spring develop- 
ment-574. In: Kansas Technical Guide, Note KS-97, USDA-SCS. 



42 RANGELANDS 11(1), February 1989 

Current Literature 
This section has the objective of alerting SAM members 

and other readers of Ran gelands to the availability of new, 
useful literature being published on applied range manage- 
ment. Readers are requested to suggest literature items— 
and preferably also contribute single copies for review—for 
Including In this section in subsequent issues. Personal 
copies should be requested from the respective publisher or 
senior author (address shown in parentheses for each 
citation). 

Annual Replacement of the Tillers of Agropyron deserto rum Follow- 
ing Grazing; by BE. Olson and J.H. Richards; 1988; Oecologia 
76(1):1-6. (Dept. Range Sd., Utah State Univ., Logan, Utah) 
Ungrazed tillers on partially grazed tussocks did not enhance the 
replacement of grazed tillers, suggesting limited resource sharing 
among tillers of crested wheatgrass. 

The Biology of Canadian Weed.. 89. Carduus nutans Land Carduus 
acanthoid.. L.; by A.M. Desrochers, J.F. Bain, and S.I. Warwick; 
1988; Can. J. Plant Sd. 68(4):1 053-1068. (Dept. Botany, Univ. Brit. 
Col., Vancouver, B.C. V6T 2B1) Summarizes the identification, 
ecology, physiology, problem status, and control response of 
these noxious plant species. 

Common Shrubs of Chaparral and Associated Ecosystems of 
Southern California; by C. Eugene Conrad; 1987; USDA, For. Serv. 
Gen. Tech. Rep. PSW-99; 86 p. (Natl. Tech. Info. Serv., U.S. Dept. 
Commerce, 5285 Port Royal Road, Springfield, Va. 22161; $15.95) 
Includes keys to 132 shrub species along with identification, 
general ecology, fire response, and values for each. 

Deer Respons, to Brush Management in Central Texas; by Dale 
Rollins, Fred C. Bryant, Douglas 0. Waid, and Lisa C. Bradley; 
1988; WildI. Soc. Bul. 16(3):277-284. (Extension Service, 7887 N. 
Highway 87, San Angelo, Tex. 76901) Investigated the effects of 
different clearing intensities of dense juniper stands on distribu- 
tion patterns of native and exotic ungulates and populations of 
white-tailed deer. 

Defining, Implementing, and Evaluating Grazing Management Stra- 
tegi.s; by H. Reed Sanderson, Thomas M. Quigley, and Lou R. 
Spink; 1988; J. Soil and Water Cons. 43(4):345-348. (U.S. For. 
Serv., Pacific Northwest Res. Sta., La Grande, Ore. 99850. Reports 
the results of applying six grazing management strategies defined 
under FRES to the Oregon Range Evaluation Project rangelands. 

Diet Learning by Domestic Ruminants: Theory, Evidence, and Prac- 
tical implications; by F.D. Provenza and D.F. Balph; 1987; Applied 
Anim. Behav. Sd. 18(3-4):211-232. (Range Sci. Dept., Utah State 
Univ., UMC 5230, Logan, Utah 84322) Explored thetheoretical and 
empirical bases, the constraints, and the implications of diet train- 
ing for livestock production and range management. 

Digestive Capacity and Diets of White-Tailed Deer and Exotic Rumi- 
nants; by Scott E. Henke, Stephen Demarais, and James A. Pfister; 
1988; J. Wildi. Mgt. 52(4):595-598. (Dept. Range & Wildi. Mgt., 
Texas Tech Univ., Lubbock, Texas 79409) Found relative rumi- 
noreticular capacity (highest to lowest): blackbuck antelope, sika 
deer, fallow deer, axis deer, and white-tailed deer; dietary compar- 
isons also made. 

Effect of Paraquat plus Prescribed Burning on Eastern Redcedar 
(Junip.rus virginian.); by David M. Engle, Jimmy F. Strltzke, and 
P. Larry Claypool; 1988; Weed Tech. 2(2):172-174. (Dept. Agron., 
OkIa. State Univ., Stiliwater, Okla. 74078). Investigated the advan- 
tages of pretreatment with paraquat prior to subsequent spring 
burning under light to moderate fine fuel loads. 

Effect of Time of Supplementation on Performance and Grazing 
Behavior of Beef Cows Grazing Fall Native Range; by J.V. Yelich, 
D.N. Schutz, and K.G. Odde; 1988; Amer. Soc. Anim. Sci., West. 
Sect. Proc. 39:58-60 (Dept. Anim. Sci., Cob. State Univ., Fort 
Collins, Cob. 80523)1 ncreased average daily gain from the 8a.m. 
supplemented (alfalfa hay) group over the 4 p.m. supplemented 
group was associated with longer grazing time in the am. group. 

Habitat-Effectiveness Index for Elk on Blue Mountain Winter Ranges; 
by Jack Ward Thomas, Donavin A. Leckenby, Mark Henjum, 
Richard J. Pedersen, and Larry D. Bryant; 1988; USDA, For. Serv. 
Gen. Tech. Rep. PNW-GTR-218; 28 p. (Pacific Northwest Res. 
Sta., 319 S.W. Pine St., P.O. Box 3890, Portland, Ore. 97208) 
Describes an elk habitat evaluation procedure (index) based on 
size and spacing of cover and forage areas, roads, cover quality, 
and quantity and quality of forage. 

Herbicide Control of Locoweeds: A Review; by Michael H. Ralphs 
and Darrell N. Ueckert; 1988; Weed Tech. 2(4):460-465. (USDA- 
ARS, Poisonous Plant Res. Lab., 1150 E. 1400 N., Logan, Utah 
84321) Presents a historical-to-present review of control methods 
for locoweed from published and unpublished literature. 

infiltration and Water Quality on Range Sites at Fort Stanton, New 
Mexico; by James C. Wood and M. Karl Wood; 1988; Water 
Resources Bul. 24(2):317-323. (Dept. Range Sd., Texas A&M 
Univ., College Station, Texas 77843) Determined infiltration rates, 
sediment concentration, and runoff water quality of selected 
range sites and grazing treatments. 

The influence of Grazed Patches on Cattle Foraging Behavior; by 
G.B. Ruyle, M. Abu-Zanat, and R.W. Rice; 1988; Amer. Soc. Anim. 
Sd., West. Sect. Proc. 39:234-236. (Dept. Renewable Nat. Res., 
Univ. Ariz., Tucson, Ariz. 85721) A study of the interrelationships 
of cattle foraging and residual vegetation on patch grazed and 
ungrazed Lehmann iovegrass at the Santa Rita station. 

An inventory Evaluation Approach for Common Use Stock Range 
Units in British Columbia; by J.D. Graham and D. Borth; 1988; 
Can. J. Agric. Econ. 36(2):279-294. (Dept. Agric. Econ., Univ. B.C., 
Vancouver, B.C. V6T 1W5) Compared current stocking levels of 
crown lands with those derived under intensive management 
using a formal planning procedure (model). 

Long-Term, Large-Scale Effects of InsectIcIdal Control on Range- 
land Grasshopper Populations (Orthopt.ta:Acr1dida); by Jeffrey 
A. Lockwood, William P. Kemp, and Jerome A. Onsager; 1988; J. 
Econ. Entom. 81 (5):1258-1 264. (Entom. Section, UnIv. Wyo., Lar- 
arnie, Wyo. 82071) Compared long-term results of contrasting 
grasshopper management programs; concluded that intensive 
control programs that eliminate beneficial insects may allow rapid 
buildup of grasshopper populations. 

Nutritive Quality of Warm Season Grasses in the Northeast; by R. L. 
Reid, GA. Jung, and D.W. Allinson; 1988; W. Va. Agric. & For. 
Expt. Sta. Bul. 699; 57 p. (Bulletin Room, Agric. & For. Expt. Sta., 
W. Va. Univ., Morgantown, W. Va. 26506) A review and synthesis of 
studies in the Northeast on the nutritive value of and forage utiliza- 
tion systems for warm season grasses. 

Compiled by John F. Vallentine, Professor of Range Science, Brigham Young 
University, Provo, Utah 84602 
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Public Resource Pricing: An Analysis of Rang. Policy; by Thomas 
M. Quigley, R. Garth Taylor, and R. McGreggor Cawley; 1988; 
USDA, For. Serv. Resource Bul. PNW-RB-158; 38 p. (Pacific 
Northwest Res. Sta., 319 S.W. Pine St., P.O. Box 3890, Portland, 
Ore. 97208) An investigation and evaluation of the political market 
pricing of livestock grazing on Federal lands. 

Rang. Res.arch Areas in the Western United States; by M.R. Hater- 
kamp, P.O. Currie, J. Menke, and B. Zamora; 1988; Ore. Agric. 
Expt. Sta. Bul. 671; 40 p. (Bulletin Room, Ore. Agric. Expt. Sta., 
Corvallis, Ore. 97331, or other western state agrlc. expt. sta.) 
Brings together Information about the major range research areas 
(stations) in the 11 western states. 

Resource PartitIonIng and Competition Among Cervids in the 
Northern Rocky Mountains; by K.J. Jenkins and R.G. Wright; 
1988; J. Appl. Ecol. 25(1):11-24. (Dept. Wildl. & Fisheries Sci., S. 
Oak. State Univ., Brookings, S. Oak. 57007) Objectives of the study 
were to determine potential mechanisms of winter resource parti- 
tioning, the role of interspecific competition in shaping niche 
relationships, and the potential for direct interspecific competition. 

A Role for Nonvascular Plants in Manag.ment of Arid and Semiarid 
Rangeiands; by Kimball T. Harper and James A. Marble; 1988; 
Chapter 7 (pages 135-169) in P.T. Tueller (Ed.); Vegetation 
Science Applications for Rangeland Analysis and Management; 
Kiuwer Acad. Pub., Oordrecht, Neth. (Dept. Botany & Range Sci., 
Brigham Young Univ., Provo, Utah 84602) Reviews the importance 
and role of blue-green algae, lichens, and mosses in soil stability, 
water infiltration, and nitrogen fixation on arid and semi-arid 
rangelands. 

"out flflqLtLLI tidaLLd' 

Roller Application of Ciopyralid for Huisache, Aced. fam•slana 
Control; by Charles J. Scifres, Richard A. Crane, Ben H. Koerth, 
and Robert C. Fiinn; 1988; Weed Tech. 2(3):317-322. (Dept. 
Agron., OkIa. State Univ., Stillwater, Okia. 74078) A study of herbi- 
cide effectiveness, rapidity of control, and effectiveness of carpet 
roller application. 

Short-Duration Grazing on Crested Wheatgrass (Agropyron ds•r- 
forum): Effects of Grazing System Variables on Cattle and Her- 
bag. Production; by R.L. Senft; 1988; Agric. Systems 28(3):189- 
211. (USOA-ARS, South Central Family Farm Res. Center, Boone- 
yule, Ark. 72927) Grazing capacity was Increased slightly under 
short-duration grazing, but only under limited conditions, as a 
result of forage harvesting efficiency by livestock. 

Spatial Arrangement of Tiller Replacement In Agropyron d.serfo- 
rum Following Grazing; by B.E. Olson and J.H. Richards; 1988; 
Oecologia 76(1):7-10. (Dept. Range Sci., Utah State Univ., Logan, 
Utah 84322) Grazing neither enhanced tussock expansion and 
subsequent disintegration nor necessarily led to patches of tillers 
within tussocks. 

Toward Understanding the Behavioral Responses of Livestock to 
Poisonous Plants; by F.O. Provenza, O.F. Balph, J.D. Olsen, 0.0. 
Owyer, M.H. Ralphs, and J.A. Pfister; 1988; Pages 407-424 in L.F. 
James et al.; The Ecology and Economic Impact of Poisonous 
Plants on Livestock Production; Westview Press, Boulder, Cob. 
(Dept. Range Sci., Utah State Univ., Logan, Utah 84322) Explored 
fundamental processes In the relationship between livestock and 
poisonous plants with their implications for management and 
research. 

Vegetation and Animal Production from Reclaimed Mined Land 
Pastures; by L. Hofmann and R.F. Ries; 1988; Agron. J. 80(1):40- 
44. (USDA-ARS, Northern Great Plains Res. Lab., P.O. Box 459, 
Mandan N. Oak. 58554) Reclaimed grassland provided sustained 
productive post-mine grazing use with no signs of deterioration 
under 50% total vegetation removal in early summer. 

Specialists in Quality 

Kalivi G'w6be5 

Wheatgrasses - Bluestems - Gramas 
Switchgrasses - Lovegrasses - Buffalo 

and Many Others 

We Grow, Harvest, Process These 
Seeds] 

NATIVE GRASSES HARVESTED 
IN TEN STATES 

Sharp Bros. Seed Co. 
PHONE 31$-fl31 NEALY, KANSAS 

ZPtruax1 
L COMPANYINC.J 

3717 vera Cruz Ave. 
Minneapolis, MN 55422 
Phone 612 5376639 

Native 
Crass Drill 

ACCURATELY PLANTS 
ALL TYPES OF SEED • Fluffly native grasses • Tiny legumes • Medium sized wheat grasses 
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A 

urn Capital Corral 
1111111 

"Too much is enough." 
W. R. Chap//ne 

Retiring Senator John Meicher (D-MT) was paid tribute 
in the pages of the Washington Post as he cleaned out his 
desk and prepared to head for home. "He leaves with 
achievements, not memories. His narrow defeat in Nov- 
ember, after 12 years in the Senate and seven in the 
House, ends a career marked by conSistent Iiberaiism and 
free of the common Senate viruses, vanity and sophism. 
Next to the Kennedys, Doies and other well-publicized 
Byrds of bright plumage, Meicher was content to be one 
of Washington's best-known unknown Senators," wrote 
Coiman McCarthy. He went on to conclude, "John 
Meicher's work in the Senate benefitted farmers, miners, 
the eideriy, the hungry and a constituency of the worid's 
poor. if all those who had been helped by him—from 
Washington's homeless women to the Bangladesh starv- 
ing—could have voted in Montana, he would always run 
unopposed." Meicher was a prime mover in enactment of 
the first federal law on strip mining, a project he took on 
when he first came to the House in 1969 and pursued 
relentlessly for the eight years it took to pass the legislation. 

Conrad Burns, whose defeat of Meicher was marked by 
a tough campaign hinging in part on the incumbent's 
support of wilderness legislation, comes to the Senate 
ranking 100th because of seniority rules giving points for 
service in elective office (but not for County Commis- 
sioners). The Post says Burns is "bullish" on his status in 
the 101st Congress, quoting the new Senator as saying, 
"Bob Dole... says I'm not an ordinary freshman because I 
beat an incumbent." 

Manuel Lujan, retiring after 20 years as Representative 
from New Mexico, is expected to receive prompt confir- 
mation by the Senate as Secretary of the Interior. Lujan 
had long service as a member of the House Interior com- 
mittee, and is no stranger to public lands and natural 
resource issues. While environmentalists have not been 
enthusiastic about the appointment, people who have 
worked with Lujan expect him to be a low-profile, effec- 
tive Secretary. He likely will not propose any startling 
initiatives, and will clearly not be controversial in the style 
of James Watt. The first clues to the impact he will have 
may be seen in his appointments to the leadership of 
BLM, National Park Service and the Fish and Wildlife 
Service. The White House often "helps" with those appoint- 
ments, as it does with the Assistant Secretaries who 
supervise them. President-elect Bush said Lujan "shares 
my commitment to finding a careful balance between the 
need to protect our environment and the desire to pro- 
ceed with the development of this nation's many valuable 
resources." 

Ray Housiey 
Washington Representative 

Clayton Yeutter, a reluctant candidate for Secretary of 
Agriculture, says he will not serve long in the job, hoping 
to return to the private sector in a couple of years. Yeutter, 
who has been U.S. Trade Representative, formerly was an 
agency head in USDA, but he is not known to have much 
background or overriding interest in natural resource 
matters. That could be "bad news-good news". Good 
news would be a certain amount of discretion for conser- 
vation and science agencies; bad news would come as 
limited support for budget and programs for these activi- 
ties. 

At least one professional society was playing with fire 
as the "short list" of potential nominees for Assistant 
Secretary of Agriculture for Natural Resources and Environ- 
ment surfaced just before New Year's. Support for one 
candidate was being offered—and other groups were 
being urged to join in. But most heeded the basic rule of 
survival: "One who lives by the sword, dies by the sword." 

The environmental organizations who developed the 
Blueprint for the Environment and the Talent Bank of 
acceptable candidates for conservation agency jobs in 
the Bush Administration had no qualms about using their 
sword. They had an opportunity to present the Blueprint 
and the talent list to the president-elect at a breakfast 
meeting soon after the election. The group displayed 
some understandable euphoria as they reported Mr. 
Bush's promise that all 700 recommendations of the 
report would be read and given careful consideration. 
Segments of the report were furnished to designees in the 
top jobs affecting natural resources in the new adminis- 
tration; summaries of some of the recommendations have 
been given wider distribution. 

William K. Reilly, named to head the Environmental 
Protection Agency is one professional conservationist 
whose name was probably on the list given to the 
President-elect, but some of his fellow environmentalists 
have expressed their concern that he is too ready to com- 
promise. Reilly, a lawyer and land planner, has built a 
record of consensus-building in his rote as President of 
the Conservation Foundation and World Wildlife Fund, 
U.S. Reilly was a senior staff member at the Council on 
Environmental Quality, and was educated at Yale, Har- 
vard Law School, and Columbia. 

The Heritage Foundation, a conservative think-tank 
organization, offered the President-elect its own slate of 
recommendations—over 2,000 of them—early in December. 
One of those calls for the Interior and Energy Depart- 
ments to be combined into a Department of Natural 
Resources. Mandate for Leadership Ill is the title of the 
953-page document. 

The Fire Policy Review Team appointed by the Secre- 
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taries of Agriculture and Interior turned in their report 
before Christmas; it was published in the Federal Register 
December 20. Public review and comment is sought. The 
report says basic fire policies, while sound, need streng- 
thening, refining, and reaffirmation; the team found that a 
number of individual fire management plans are inade- 
quate or fail to meet current policy and direction. 

Some key conservation organizations and professional 
socIetIes are urging Senator Wyche Fowler (D-GA) to 
delay introducing his bill he intends as a "chopping 
block" for revision of the conservation provisions of the 
Farm Bill, looking toward a 1990 version. The profession- 
als see too many problems in the way some of the provi- 
sions are drafted, and want the language in the "treebust- 
er", "wellbuster" and other provisions sharpened substan- 
tially before the proposal sees daylight in the 101st 
Congress. 

"Reagan AdminIstration DesIgnates Record Number of 
ACECS"—That was the lead on the Department of the 
Interior press release reporting the BLM's 1988 accomp- 
lishment in naming 67 new Areas of Critical Environmen- 
tal Concern, mostly in Idaho and New Mexico. ACECs are 
lands requiring special management attention to protect 
historic, cultural or scenic values or fish and wildlife 
resources, or to protect life and ensure safety from natu- 
ral hazards and prevent irreparable damage. Currently, 
California has the most ACECs—102. 

"A Public Beef" is the title of an article in the Jan-Feb 
issue of Harrowsmith magazine that does little to enhance 
range management's image or tout its accomplishments. 
Instead, it focuses on terms like desertification, takes aim 
at grazing fees and the failure of public land management 
agencies to come to grips with the problem of range 
condition. There is acknowledgment that agency funding 
and staffing are inadequate, but the tone of the article is 
not well-calculated to enhance the collective morale of 
range managers. Among thosequoted in thearticleareJohanna 
Wald of NRDC, Cy McKell of Weber State University, and 
John Malechek of Utah State University. 

WillIam 0. Goddard was selected for the position of 
SCS State Conservationist for Nevada. He has been Dep- 
uty State Conservationist in West Virginia; Goddard holds 
a Civil Engineering degree from the University of Utah. 
Paul McCawley, Extension Range Specialist in Utah and 
USU range faculty member, has been named to lead 
range management extension activities nationally for the 
Cooperative Extension Service. In April, he will succeed 
Jack Artz, who retired last summer. Art Smyth, a retired 
VP and former Washington Representative for Weyer- 
hauser Co., won the election for president-elect of the 
Society of American Foresters. He will succeed Jay Cray- 
ens in 1990. 

MarketIng U.S. Agriculture is the title of the 1988 Year- 
book of Agriculture. Most Senators and Representatives 
still had copies for free distribution early in January. 

You are cordially invited by the SRM Pacific Northwest 
Section and host Alastair Mclean, to attend the SRM 
International Summer Meeting and tour, July 14—18, 

1989, in Kamloops, British Columbia, Canada. The theme 
of the meeting is Integrated Resource Use. The agenda 
consists of: 

Saturday: SRM meetings 

Sunday: Workshop: Four member panel with 
interviewer 

Monday: Day 1 Tour: The famous Douglas 
Lake Ranch Integrated range use 
from the private sector 
perspective. 

Tuesday: Day 2 Tour: The beautiful lac du 
Bois Rangelands, Kamloops. Inte- 
grated range use on the Crown 
(Public) lands. 

Tentative highlights of the tours in- 
clude a cutting-horse and a cattle- 
dog demonstration 

The registration package and complete details will be 
in the April issue of Rangelands. Contacts are Bob 
France: 604-549-5580 and AIf Bawtree: 604-828-4552, 
Chairmen of the Organizing Committee. Plan a summer 
holiday in SUPER NATURAL BRITISH COLUMBIA. 

Visit Beautiful British Columbia 
in 1989 
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President's 
Notes 

This is my last note and the next one will be Tom 
Bedell's first one. It has been a busy year. Part of it has 
been quite fulfilling and part has been frustrating. The 
frustration comes from not having enough time to do 
either my regular job or the president's job as well as I 
would wish. The satisfying part has been the opportunity 
to do a lot of travelling and meet a lot of people. 

The travelling is not quite over yet because SAM has an 
opportunity to present 2 to 2-1/2 hours of Information to 
USDA's Joint Council in Washington, D.C. on January 26, 
1989. I will be going back along with 2 or 3 others. What 
we will present is information on (1) a new white paper on 
range research needs including budget requirements; (2) 
Information on our activities in relation to the Conserva- 
tion Aeserve Program including research needs related to 
CRP; and (3) the Aange Condition Aeport, which is com- 
pleted and undergoing final review. We should have f in- 
ished product "deliverables" to hand out to the Joint 
Council, for all 3 items, something we have not had in 
previous meeting with that group. With a new administra- 
tion and a new Congress just taking office, this should be 
a very opportune time to present this material to the Joint 
Council. 

My last major trip, of course, was to the 3rd Interna- 
tional Rangeland Congress in India. Dennis Phillippi from 
Montana and I travelled together. We left the U.S. on 
October31 and returned on November20. On the way, we 
stopped 3 nights in Frankfurt, 1 of which we spent in 
Zurich, where we went by train. We arrived in India early 
in the morning of November 5. Dennis Phillippi and Henry 
Pearson are writing a complete report on the Congress 
which will be in the April Rangelands, sol will make only a 
few comments here. The Congress attendance was about 
400 from 40 countries. Notably absent were scientists and 
range managers from South Africa and Israel (they 
couldn't get visas to India) and the Soviet Union. More 
than 20 went to the Congress from the U.S. plus several 
others who are working abroad but were able to come to 
the Congress. 

As part of the opening ceremonies, the president of 
India, Jal Hind, presented an excellent paper. The full text 
of that talk will also be in the April Rangelands. It outlines 
the problems India faces in terms of managing their range- 
lands. India has more than 850 million people and has 
nearly one-seventh of the total world population of live- 
stock. The livestock population has increased 43% from 
1951 through 1982 and is continuing to increase rapidly. 
The amount of fodder (including forage from rangelands) 
is inadequate now for the number of livestock and the gap 

between supply and demand is widening every year. Be 
sure to read President Hind's paper and the detailed 
account of the Congress in the next issue. 

As with any meeting, the papers at the Congress were a 
mixture of very good, mediocre, and poor. The highlight 
of the meeting for me, In terms of papers, was a paper 
given by Margaret Friedel, CSIRO, Alice Springs, Austra- 
lia, entitled "Range Condition and the Concept of Thres- 
holds". The general idea is that, on many vegetation 
types, retrogressive change caused by grazing or pro- 
gressive change resulting from improved management or 
rest from grazing does not proceed along a straight line. 
instead, stages are reached which seem to be reasonably 
stable and some additional stress or energy is then 
needed to push them to a stage or threshold of further 
deterioration or improvement. This is the idea of thres- 
hold. I think this could add a tremendous amount of 
insight into ecological change that we call range condi- 
tion and/or trend. Margaret has not published this idea 
except in the brief extended abstract from the Congress. 
She indicated that she will write up her concepts and 
ideas in more detail quite soon and submit a manuscript 
for publication in either the Journal or Ran gelands. 

Another incident at the Congress emphasized my point 
in a previous note about the need for a name change for 
SRM. In spite of numerous letters to the Congress secre- 
tary on SAM stationery, presentation of SRM business 
cards by both Pete Jackson and me, we (SAM) were still 
called by names other than "Society for Aange Manage- 
ment". I presented a short "thank you" speech during the 
closing ceremonies and I was introduced as the president 
of "The American Rangeland Society". We need to add 
some sort of a descriptive term to our name. You will have 
an opportunity to comment on a possible name change at 
the annual meeting in Billings. 

In closing, I would lIke to thank everyone who makes 
SAM such avital and exciting organization. This includes 
Pete Jackson and all of the Denver staff, the officers and 
Board of Directors, the committees and task groups, the 
Advisory Council, all of the other section officers, and, of 
course, all of the SAM members who participate in all 
sorts of ways in SAM's activities—Bill Laycock, Presi- 
dent, SAM. 

Executive 
Vice-President's 
Report 

How often have you crawled out of bed, stumbled to a 
mirror, and after a foggy look said, "Why me? What have I 
done to deserve this? I'm as homely as a mud fence, just 
down right dumb if not stupid, with a body that's so bad it 
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would make a swayed back horse snicker"? And that was 
only the first breath. Then perhaps you continue with, 
"I'm plagued with the worst boss on earth or the most 
contemptible bunch of permittees ever conceived, or the 
meanest s.o.b. of a banker ever to be born, and a spouse 
who is so mean that a smile would break their face. What 
did I do to deserve all this?" 

Well, maybe it's your own frame of mind. I'll grant you 
life isn't just a bowl of cherries and I've certainly had the 
same disgusting and discouraging thoughts that you 
have. But recently I was honored and yes privileged to 
accompany a fine SAM delegation to the ThIrd Interna- 
tional Rangeland Congress at New Delhi, India. Frankly I 
never knew I had it so good and I came home counting my 
blessings that I haven't the problems, obstacles, and chal- 
lenges those people have to face every day. We listened to 
speaker after speaker describe situations that I'm not sure 
how any one could solve. But they keep on struggling 
forward, feeling so proud whenever a little progress is 
made, no matter how minuscule it is. 

Following the Congress several of us took a tour into 
northern India to the province of Kashmir where we 
observed the effects of unplanned grazing that has been 
going on for hundreds if not thousands of years. We were 
told of nomadic and semi-nomadic people who own over 
four million head of livestock—sheep, goats, buffalo, and 
horses—that travel constantly from the subtropics to low 
Himalayas in search of grass. I listened in disbelief as a 
fine young scientist described the stumbling blocks of 
religion, tradition, culture, politics, and God knows what 
else. All I could think of was a steady stream of animals 
passing by our ranch with animals constantly slipping 
through the fence for a bunch of grass or nips of our 
alfalfa. Gates that mysteriously came open during the 
night and finding a hundred cattle in our wheat that had 
just headed out, not only once but on a continuing basis. 
No wonder people simply give up and just sit by the road 
and watch without expression. 

To sum this all up, I came home counting my blessings 
and thanking the Lord for what little I have. Granted I still 
haven't the looks or the superman body, but I've sure got a 
lot things that are much more precious than I had thought 
before: good grass, fine cattle, great friends, and a wond- 
erful family who have never missed a meal in their lives. 

Now it appears to me that we had better quit sitting on 
our tails and howling and get busy putting to work all the 
fine techniques we have with all the wonderful tools that 
are at hand or on the drawing table waiting to be 
perfected. 

Speaking of the drawing table, since returning home I 
represented the SAM at the Agronomy Society Annual 
Meeting at Anaheim, Calif. it was the largest gathering of 
its kind that I have ever attended. I believe between the 
three organization that met jointly—Agronomy, Soil Sci- 
ence, and Weed Science Society, there were three thou- 
sand papers presented and nearly four thousand persons 
present. I was invited to attend the Board meetings of all 
three groups and I hope we have laid the ground work for 

a future of busy cooperative efforts. We simply can't work 
alone as a science and progress. CooperatIon Is the only 
route to success. 

Now before someone starts crying about the loss of 
identity, if that happens it's our own fault. What should be 
done is to gain the appropriate knowledge of and respect 
for the art and science of Range Management that is still 
so badly needed. 

Our Southern Section of SRM had an outstanding fall 
meeting at Alexandria, Louisiana. There was good attend- 
ance, a wonderful tour, and, best of all, a great deal of 
discussion. Far too often, Section business meetings 
have an atmosphere of let's hurry up and get this over so 
we can get on the road home. But not in the Southern 
Section. They were still standing out by their cars hotly 
discussing matters of true concern to the rangelands long 
after the meeting had to be adjourned for some of the 
members to make plane schedules. 

If I had a Christmas wish it would be for more members 
to attend Section meetings other than just their own. it 
would be both a great stimulus and very educational for 
all concerned. 

I just can't do a report without mentioning membershIp. 
As of the last day of December our total membership 
count was 5,020. Isn't it great we cracked over that awful 
barrier of 5,000. I want to compliment everyone who 
worked so hard to accomplish this goal. 

Now how about 1989. Let's keep right on climbing. It's 
not so tough once you start. 

Final point. What do you think of the new look of our 
Rangelands? Isn't it beautiful—not only the cover but 
look inside both the front and back covers. I'm sure you 
will be more than proud to show this fine, attractive jour- 
nal to all your friends and keep it prominently displayed in 
your home or office. 

But this isn't just a one shot effort. We want to make 
Rangelands truly reflect the beauty of the land we work 
with. It is our intent to continue using beautiful pictures 
just as long as we can afford to do so. Now that is where 
you come in. First, show this gorgeous publication to a 
prospective member and persuade them to join and con- 
tinue receiving Ran gelands. This will not only give us the 
needed extra funding to continue this effort but we will 
have more people supporting the art and science of 
Range Management. 

I hope to see you all at Billings at our Annual Meeting. 
Even if I look too busy to visit, please say hello. So help 
me, nothing is too important that it can't wait for a quick 
visit with a friend. After all, that's what SRM is all about 
and we had better not ever forget that for a single 
moment. Thanks for all your help and patience in 1988. I'll 
need just as much if not more in 1989 the way things are 
shaping up—Peter V. Jackson, Executive Vice-Presi- 
dent, SRM. 
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VIEWPOINT: SRM's Image 
John W. Bohnlng 

Editor's Note: This viewpoint was prompted by the 'President's Notes 
October 1988, Rarigelands. 

I have long felt that the name "Society for Range Man- 
agement" and the image it fosters, are inappropriate for 
today's environment. According to surveys (not just my 
opinion), our name is mis-read by the vast majority of 
non-members. To producers, we are a society of acade- 
micians and other non-practitioners, while to academics 
and other technicians we are a cowboy club. To the 
general public, we are unknown. 

in my extensive travels and encounters with people 
with varied interests, I am almost invariably met with a 
blank stare when I tell them I spend my time on Society for 
Range Management activities. I have formed the habit of 
defining our Society in the same breath that I first mention 
it. Some people who know my professional career back- 
ground think SRM is associated closely with the Forest 
Service. 

More than name or image, I feel strongly that our name 
does not truly describe our posture. I feel that we should 
be known as the Society for Natural Resource Manage- 
ment. That name would immediately establish a common 
link with anyone we contacted. So what if we would need 
to change the names of publicationsi 

As the Society for Natural Resource Management, we 
would broaden our membership immeasurably. We have 
long prided ourselves on our membership diversity; this 
change would truly give us opportunities for diversity of 
backgrounds and expertise in our society. 

True, I would miss the Trail Boss—for a while. But, in 
real life his job changed, too, with time. In today's world, 
resisting change is courting disaster. We cannot afford to 
let that happen. 

The Silver Anniversary of Nebraska's 
Range Youth Camp—1988 

The Nebraska Range Youth Camp was organized in 
1963 and has been sponsored by the Nebraska Section 
SRM. The range camp was created for youth between the 
ages of 14 to 18, because of the need to provide training to 
young people in range management, and to encourage 
and develop future leadership in the profession. 

The first camp was held at the State 4-H Camp at Hal- 
sey, under the leadership of Dr. John F. Vallentine. 
Instructors included Don Cox and Dr. Don Burzlaff. The 
camp was held in Halsey, except in 1968 when it was held 
at the School of Technical Agriculture at Curtis. The 

camp was not held in 1969. Until 1970, the camp was 
attended only by boys but in 1970 the camp was open to 
both boys and girls. Irene Graves of Ainsworth was the 
first girl to attend (1970). The number of participants has 
varied from 25 (1967) to a high of 65 (1985). 

Scholarships to attend the five-day camp are made 
available by the Natural Resources Districts, FFA Chap- 
ters, banks, and private individuals. From 1976 to 1980 the 
Old West Regional Commission Range Program also 
provided funds. The camp fee has increased from a $25 
fee in 1963 to $115 in 1988. The fee is used for food, 
lodging, belt buckles, hats, hat pins, certificates, awards, 
and travel grants to attend the Range Youth Forum held in 

conjunction with the international SAM Annual Meeting. 
In 1980 ranch sponsorship was initiated, with 8 ranches 
providing $50 and the use of their brands. Campers are 
organized into ranch crews representing sponsoring 
ranches. Each crew selects one student as its leader 
(Wrangler) and each has an adult working with them 

(Foreman). Crew and individual competition is now part 
of the camp. 

Substantial contributions of volunteer time and finan- 
cial sponsorship continue to provide the foundation for 
success in this program. Mike Anderson, J.D. Baker, Dave 
Creger, and Dan Stehlik (Vo-Ag instructors), Jan Joseph 
and Mary Raymer (SCS) and Steve Wailer (University of 
Nebraska) spent the entire week as foremen. Daryl Cis- 
ney (Board of Educational Lands and Funds) served as 
the camp director (Trail boss). In past years, the camp 
staff has included ranchers and extension faculty as well. 

ThIs year there were 42 participants. The background 
of the students was very diverse with 43% from ranches, 
33% from farms and 24% from urban areas. Five were 

returning campers from previous years. Approximately 
25% were girls this year. The large marjority of the 
campers indicated that they have plans to attend college. 

Nathan Brinzda (Chappeii) and Shandon Anthony 
(Madrid) received silver buckles that were provided by the 
Twin Platte, Upper Loup, North Platte and Middle Nio- 
brara Natural Resources Districts. Tammy Crick (Bur- 
well) received an engraved plaque with the bronze trail 
boss emblem provided by the sponsoring ranches for 
being the top returning camper. The top ten overall indi- 
viduals are eligible to compete for the opportunity to 
represent Nebraska at the Range Youth Forum. Addi- 
tional competition involves preparation and presentation 
of a talk at the Nebraska Section Annual Meeting. This is 
the first year of a travel grant awarded in the memory of 
John Sautter. John was an instructor at the first youth 
camp and remained very active until his retirement from 
the Soil Conservation Service. His sincere interest, enthus- 
iasm, and unselfish time commitment for Nebraska's 
range youth characterize the reason for the success that it 
has enjoyed for 25 years. 
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