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Death Camas—Early Grazing Can Be Hazardous 
K.E. Panter and L.F. James 

It is important to under- 
stand species of Zigadenus 
(death camas) because they 
cause losses to livestock 
producers in the western 
United States. All death ca- 
mas species are assumed 
to be toxic; however, varia- 
tion in toxicity exists be- 
tween species and even with- 
in species depending on 
season, climate, soils, and 
geographical location (Kings- 
bury 1964). Poisonings in 
sheep, cattle, horses, pigs, 
fowl, and humans have been 
reported (Kingsbury 1964, 
Wagstaff and Case 1987). 
The largest losses gener- 
ally occur in sheep. Sheep 
are primarily affected be- 
cause of their tendency to 
select forbs, particularly in 
early spring when they are 
turned onto range before 
grasses have had much 
growth. 

Death camas is generally 
not palatable to livestock 
but is one of the earliest 
species to emerge in the spring. Poisoning most fre- 
quently occurs in spring when other more palatable for- 
age is not available, or on overgrazed ranges where there 
is a lack of more desirable forage. Poisonings have 
resulted due to management errors in which hungry 
animals were placed in death camas infested areas (Pan- 
teretal. 1987). 

Description, Habitat, and Geographical Distribution 
Foothill death camas is typical of the 15-20 species of 

Zigadenus in North America and Asia. It is difficult to 
distinguish between species because they are taxonomi- 
cally similar. A member of the lily family, death camas is a 
perennial, glabrous herb with basal V-shaped grass-like 
leaves growing from an onion-like bulb with a dark- 
colored outer coat. Stems produced at flowering are sin- 
gle, unbranched, sparingly leafed and terminated by a 

Authors are research animal scientist and research leader, USDA-ARS- 
Poisonous Plant Research Laboratory. 1150 East 1400 North, Logan, Utah 
84321. 

terminal raceme of green- 
ish-white, cream colored or 
pink inflorescence. The pen- 
anth is 6-membered, con- 
sisting of 3 lanceolate or 
ovate sepals and 3 petals 
separate or united below, 
with 1 or 2 glands just above 
the base; stamens 6; styles 
3; floral parts are persistent 
but winter as the fruits de- 
velop. The seed is a 3-cavi- 
tied capsule, separating into 
3 members and opening in- 
wardly at maturity (Kings- 
bury 1964, Muenscher 
1975). Death camas is eas- 
ily confused with wild onion 
or mariposa lily, particular- 
ly before flowering. Wild 
onions are distinguished by 
tabular leaves and their 
odor. Mariposa lilies have 
leaves more U-shaped in 
cross-section. 

Death camas is prevalent 
in the western part of North 
America and is native to the 
open plains and hills of the 
U.S. Table 1 lists ten spe- 

cies of death camas with available irformation about 
common name, geographical distribution, growth period 
and habitat. 

Toxicity of Death Camas for Livestock 
Clinical signs of toxicity are similar in all livestock poi- 

soned by Zigadenus, irrespective of the species of plant 
involved (Kingsbury 1964). Excessive salivation is noted 
first, with foamy froth around the nose and muzzle which 
persists, followed by nausea and occasionally vomition in 
ruminants (Kingsbury 1964, Panteretal. 1987). Intestinal 
peristalsis is dramatically increased, accompanied by 
frequent defecation and urination. Muscular weakness 
with accompanying ataxia, muscular fasciculations, pros- 
tration and eventual death may follow. The pulse becomes 
rapid and weak, and the respiration rate increases but tie 
amplitude is reduced. Some animals become cyanotic 
and the spasmodic struggling for breath may be confused 
with convulsions. The heart fails before respiration, and 
at necropsy the heart is always found in complete dias- 

Zigadenus paniculatus (foothill death camas). 
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Table 1. Zlgedenus spp.; common name, distribution, habitat and growth periods. 

Black-snakeroot, 
crow poison 

Washington, Oregon, 
Idaho, Montana, and North 
Dakota, south to Nebraska, 
Utah, Colorado, Nevada, 
California and north into 
Western Canada 

Tennessee, Arkansas, 
Oklahoma, Kansas, and 
Northern Texas 

Southwestern Canada, 
Montana, Idaho, Wash- 
ton, south through 
Wyoming, Colorado, Utah, 
Nevada, Arizona, and 
New Mexico 

Alaska, Western Canada, 
Montana, south into Arizona 
and east into Minnesota and 
Iowa 

Eastern Washington, 
Oregon, Idaho, Utah, 
Wyoming, Nevada, eastern 
eastern California, northern 
Arizona and New Mexico 

Southeastern United States 

Southwestern Oregon and 
California 

Southeastern United States 

Quebec, Canada, south 
into Nebraska and east 
through Minnesota, New York, 
Ohio, Indiana, Illinois and 
Mountains of Virginia and 
North Carolina 

Plains, prairies, and open 
coniferous woods 

Damp soils, pine woods 
and bogs 

Dry grassy or 
brushy slopes 
Savannas and wet pine 
lands 

Calcareous gravelly 
soils, cliffs, and bogs 

Table adapted from Kartesz and Kartesz 1980; Kingsbury 1964; and Fernald 1950. 

tole. A comatose period may range from a few hours to a 
few days before death. 

Pathological lesions are those of pulmonary conges- 
tion. Gross lesions of sheep include severe pulmonary 
congestion, hemorrhage, edema, and subcutaneous hem- 
morrhage in the thoracic regions. Microscopic lesions 
include severe pulmonary congestion with infiltration of 
red blood cells in the alveolar spaces and edema. Diagno- 
sis of poisoning may be established by clinical signs of 
toxicity, evidence of death camas being grazed, histopa- 
thological analysis of tissues from necropsied animals, 
and identification of death camas in the rumen or stom- 
ach contents (Panter et al. 1987). 

Similarity in clinical signs of toxicity between certain 
species of these plants suggest the same alkaloids are 
present; however, differences in concentrations can ex- 
plain the differences in relative toxicity of different spe- 
cies (Table 2). 

Table 2. RelatIve toxicity of 5 Zlgedenus spp. to sheep. 

Zigader7us Species 
Average Minimum 

Toxic Dose 
Average minimum 

Lethal Dose 
Z. gramineus 0.4 0.6 
Z. paniculatus 1.0 2.5 
Z. venenosus 0.4 2.0 
Z. elegans 2.0 6.0 
Z. nutt all/i 0.2 0.5 

Table adapted from Kingsbury (1964). 
Pounds of green plant per 100 pounds of body weight. 

Management and Prevention 
Conditions conducive to poisoning by death camas 

include driving animals through death camas infested 
ranges; not allowing animals to graze selectively, unload- 
ing hungry animals in infested areas; lambing, bedding, 
watering or salting livestock in death camas-infested 

Species Common name Distribution Habitat Growth period 
Z. venenosus Meadow death camas May-July 

Nuttall's death camas 

Grassy death camas 

White camas 

Foothill death camas 

Prairies and rocky sites 

Open hills and plains 

Prairies and meadows 

Foothills and benches 

Z. nuttallii 

Z. gramir7eus 

Z. elegans 

Z. panicula (us 

Z. densus 

Z. fremontii 

Z. glaberrimus 

Z. glaucus 

Z. leimanthoides 

April-June 

April-July 

June-August 

May-July 

May-June 

July-Sept. 

July-Sept. 

June-Aug. 

White camas 

Southeastern United States Sandy pine lands and 
and coastal plains of Delaware, bogs of the coastal plains 
New Jersey and Rhode Island 
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areas; or placing animals on range where little forage is 
available. Poisoning generally occurs in the early spring 
when death camas is the first green forage available and 
the young immature foliage is the most toxic. One-time 
losses of 500 sheep have been reported (Kingsbury 1964). 
A recent case was reported in which over 250 sheep died 
from death camas poisoning (Panter et al. 1987). Eighty 
percent of the dead sheep were 80-90 pound lambs. 
Losses involving fewer animals may occur. In the case 

reported by Panter et al. (1987), three important factors 
contributed to the loss: (1) ewes with lambs were driven 
through a death camas area when the sheep were hungry; 
(2) the sheep were bedded down for the night near the 
death camas area so that the death camas was the first 
available forage in the morning; and (3) the herder, on 
finding the sick sheep, panicked and rapidly drove the 
animals from the area. This additional stress on the 
affected animals probably exacerbated the effects and 
increased the losses. 

Important factors to consider in plant poisoning include: 
1. Understand and recognize plants on your range and 

know the potential hazards of grazing where poisonous 
plants grow. Know the conditions under which poisoning 
may occur. 

2. Don't introduce unfamiliar animals onto ranges 
where poisonous plants may present a hazard. 

3. Avoid introducing animals to poisonous plant- 
infested ranges when adequate, good quality forage is 
not available. 

4. Don't overstock your range. 

5. Avoid bedding, lambing, watering, or salting live- 
stock near heavy stands of poisonous plants. 

6. Avoid excess stress to those animals showing clini- 
cal signs of poisoning. 

7. Control poisonous plants if economically feasible. 
Death camas can be controlled using 2,4-0 at rates of 4 

and 6 pounds per acre early in the growth stage (6-8 
inches) before bloom. Prevention of poisoning from 
death camas is a matter of good management practices. 
Determine if death camas is present and abundant on 
your range, identify the conditions contributing to poi- 
soning, and avoid these situations. If the problem is per- 
sistent and severe, spraying, or altered grazing programs 
may be implemented to prevent future losses. 
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submit a list of publications and an account of experience in reviewing 
manuscripts. Send nominations to Patricia G. Smith, Editor, Journal of 
Range Management, 1839 York Street, Denver, CO 80206 by September 
15, 1989. 
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Lehmann Lovegrass and Simple Time Control Grazing 
Kendall J. Cumming 

Editor's Note: Readers may wish to read the article "Lehmann 
Lovegrass—Central South Africa and Arizona, USA" by Jerry R. 
Cox, G.B. Ruyle, Jan H. Fourie, and Charlie Don&dson which 
appeared In Rangelands 10(2):53-55, Apr. 1988. 

The use of Lehmann lovegrass for revegetation is con- 
troversial. Some ranchers object to the grass because of 
its lower palatability and some range ecologists express 
concern about the potential invasive replacement of 
native perennial grasses by the South African species. 
Another controversial subject is time control grazing. 
This paper addresses these concerns by describing how a 
formerly unproductive area of a southern Arizona ranch 
was rehabilitated through soil ripping, mesquite control 
and seeding with Lehmann lovegrass. It was then grazed 
under a simple time control system that resulted in major 
benefits to the ranch operation. 

Description of Ranch 

The ranch is located west of the Santa Cruz River in 
southeastern Arizona. The Cumming family began run- 
ning cattle on the open range in this area in the 1890's. 
Today, some 200 to 250 head of mature cattle are run 
year-long on an allotment (approximately 9,000 acres) of 
the Coronado National Forest, and on adjoining base 
land. The ranch has been managed for nearly a half cen- 
tury by Douglas Cumming, who is also an owner. 

The ranch includes the eastern slopes of the Tumaca- 
con Mountains and the rocky ridges and foothills of these 
mountains which merge into a bajada on the southeast. 
The bajada consists of coarse unconsolidated outwash 
material which was leveled and then dissected in Quar- 
ternary times. The rocks of both the mountains and the 
bajada are generally andestic in composition. A level area 
of the bajada consisting of several hundred acres is 
locally called "the Mesa." Soils of the Mesa consist of a 
deep rocky clay or clay loam that grades into the coarser 
bajada formation underneath. 

Most of the ranch lies between 3,500 and 4,600 feet in 
elevation. The Mesa area averages about 3,800 feet. 
Ranch rainfall ranges from about 14 to 18 inches depend- 
ing on topography and elevation. Over 60% of the rainfall 
comes in July, August, and September. 

The two major vegetative types of the ranch are oak 

The author Is a part owner of the Cumming Ranch. At one time he was a 
range conservationist with the Bureau of Indian Affairs. While officially retired, 
he does consulting and teaches part-time at Yavapai College in Prescott, 
Arizona. 

This paper is dedicated to the memory of Gilbert Sykes, Nogales District 
Ranger and Charles (Chuck) Ames, Coronado National Forest Range Staff 
Officer. These men contributed a great deal to the success of the Mesa range 
Improvement projects and they epitomized excellence in Federal Service. 

woodland and desert grassland. The Mesa area is entirely 
in the latter type. Principal native grasses are sideoats 
grama, slender grama, sprucetop grama, curly mesquite, 
cane beardgrass, tanglehead, and plains lovegrass. The 
most valuable browse is guajilla or false mesquite. Mes- 
quite invasion has long been a problem on the bajada. 

LEGEND 
0 ,5 1.0 ________ 

I I I wiiii22 MESA PASTJES 

MILE ---- 
Grazing History 

Father Kino introduced cattle to nearby Pima Indian 
Villages on the Santa Cruz River near the end of the 17th 
Century. Spanish, and later, Mexican cattle may hav 
grazed areas of the present Cumming ranch periodically 
from the latter part of the 18th century into the fourth 
decade of the 19th century when Apache depradations 
disrupted the cattle industry until after the U.S. Civil War. 
During this period of disruption there was probably some 
use by wild cattle. A period of heavy open range grazing 
by the cattle of several ranches occurred from the 1870's 
until the Baca Float land grant boundary and the first 
Forest Service allotments were fenced in the early 1920's. 
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Even though the boundaries of 
Forest Service allotments were 
fenced and stocking limits set, it 
was, initially, difficult to control dis- 
tribution within the units. The first 
significant control of cattle distri- 
bution on the Gumming ranch oc- 
curred in the early 1950's when a 
fence was constructed to separate 
the Mesa area from the remainder 
of the ranch. This fencing was fol- 
lowed by several pasture fences. 
The pastures made a rest-rotation 
grazing system possible and allow- 
ed better distribution of cattle. Small 
pastures on the mountain slopes 
were especially valuable in this 
regard. Distribution was also en- 
hanced by the construction of addi- 
tional stockwaters, salting, drifting 
of cattle, and by running young 
Barzona and Brangus cattle. Most 
range improvements were construct- 
ed under rancher-Forest Service 
cooperative agreements where both- 
parties contributed to the projects. 
RehabilitatIon of the Mesa Area 
The area of the bajada know as 

"The Mesa" was subject to heavy 
grazing in open range times because 
it was level and lay between natural 
permanent livestock waters. By the 
time the ranch perimeter was fenced, 
the area had lost most of its peren- 
nial grass stand, mesquite was invad- 
ing, burroweed was spreading and 
soil permeability was reduced. Even 
though the stocking was controlled 
on the allotment, cattle continued 
to concentrate on the Mesa area 
until separate pastures were con- 
structed. 

In 1947 Coronado National Forest 
officials and Douglas Cumming con- 
cluded that physical range improve- 
ments would be necessary to even- 
tuate a timely recovery on the Mesa 
area. Between 1949 and 1978 a 
number of small range improvement projects were imple- 
mented on the Mesa. These projects included contour 
ripping some 210 acres of low permeability soils, removal 
of mesquite by hula dozer and conventional dozer blade 
and the spraying of an additional area of mesquite with 
2-4-5T. Following completion of each project the area 
was broadcast seeded to Lehmann lovegrass. The first 
seeding was completed in 1949. The seeded areas were 
fenced for grazing control after seeding. By the mid 
1970's the Mesa had been divided into three pastures 

totaling about 440 acres, of which about 340 acres were 
occupied primarily by Lehmann lovegrass, some of which 
had spread naturally from seeded areas. The remaining 
pasture areas located primarily on slopes supported 
mostly native grasses. It was estimated in 1982 that the 
average production of Lehmann lovegrass in the Mesa 
pastures was 1,000 lbs. per acre while that of the native 
perennial grasses on the slopes was about 500 lbs. per 
acre. 

During the 1970's and early 1980's Lehmann lovegrass 

FIg. 2. The above two photographs contrast the condition of the Mesa before and after 
treatment. The upper photograph was taken in 1951 andthe lower one in September 1984. 
The predominant grass in the lower photo is Lehmann lovegrass. 
The photos do not show the same exact site but each is typical of Mesa conditions at the time 
taken. 
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had spread and became established on areas outside the 
Mesa pastures including areas where the soil had a high 
clay content. Cox and Ruyle (1986) reported that long 
term persistence and spread of Lehmann lovegrass in 
southeastern Arizona is limited to sandy loam and loamy 
sand soils. Finding Lehmann lovegrass on clay soils may 
be due to other local site factors. It appears that Lehmann 
lovegrass does not spread to certain sites such as rocky 
slopes and north exposures where micro-climate may be 
a control. This agrees with research data that indicates 
that temperature may be a factor in the spread and estab- 
lishment of Lehmann lovegrass (Cox et al. 1988). Another 
factor apparently affecting the spread of the grass is 
range condition. Lehmann lovegrass appears to spread 
more sowIy and not become the dominant species where 
the native perennial grasses are dense and vigorous. 

Problems In Use of Lehmann Lovegrass 
The Lehmann lovegrass pastures presented certain 

management problems. The major one resulted from 
selective grazing by livestock during the growing season. 
Cattle would often use the palatable native perennial 
grasses in preference to the Lehmann lovegrass. They 
would also use the previously grazed Lehmann lovegrass 
plants in preference to the larger and coarser ungrazed 
plants. This latter use problem also occurred when Leh- 
mann lovegrass was green in the spring and fall. The 
selective grazing resulted in a pattern of large ungrazed 
clumps interspersed with heavily grazed smaller plants. 

In 1981 Douglas Gumming and Duane Thwaits, Coro- 
nado National Forest Range Conservationist, concluded 
that the most appropriate way to graze the Lehmann 
lovegrass would be by concentrating large numbers of 

cattle for short periods on the pastures during the 
summer growing season and moving the cattle on a time 
control schedule to prevent adverse effects on the vegeta- 
tion. It was also believed that such a grazing system could 
also significantly increase the ranch calf crop. This was a 
decisive factor in implementation of the grazing system. 

The Mesa Pastures and Calf Crops 
As typical of much of the Southwest, more forage 

growth on the ranch occurs during the summer rainy 
season. Little growth occurs in the late spring and early 
summer. The months of May and June (and sometimes 
early July) are especially dry, and during this time cattle 
subsist primarily on dry perennial grass of the previous 
summer. Even Lehmann lovegrass is usually dry at this 
time. Because of this pattern, cows may not be in opti- 
mum breeding condition during the dry period. Also, the 
high temperatures of early summer may affect bull fertil- 
ity. These factors result in some cows still being open by 
mid July. 

It would be expected that practically all open cows 
would be bred in late July and August after new growth 
resulting from the summer rain had restored their condi- 
tion. In reality, a significant number of cows have remained 
open after the summer rains. It is believed that this 
occurred because the summer rains put temporary water 
in every canyon and rocky draw and as a result, cattle no 
longer watered at central points. This abundance of water 
along with the cool rainy weather caused cattle to scatter 
over the ridges and canyons of and, as a consequence, a 
bull might not be near a cow during the average of l6to 24 
hours when she is in estrus even though there is at least 
one bull for 15 cows and the bulls used are mostlyyoung, 

FIg. 3. View of typical ranch topography outside of Mesa pastures. The sideoats grama in 
foreground, which is increasing, is an indicator of upward trend. 



RANGELANDS 11(4), August 1989 153 

aggressive Barzonas adapted to the rough rocky terrain. 
The Mesa Lehmann lovegrass pastures offered a means 

to concentrate bulls and cows in a small area and thus 
increase the number of open cows bred during the opti- 
mum breeding period in August. The described grazing 
system addresses both the problem of Lehmann love- 
grass utilization and that of open cows after the summer 
breeding season. 

Each year in August, approximately 150 to 200 cows are 
placed in one of the Mesa pastures with about 14 bulls. 
Yearling heifers, cows with very young calves, and ob- 
viously pregnant cows are excluded. The herd is then 
grazed in each of the three pastures for between five and 
ten days depending on the size of pasture, rate of growth 
of grass, observed utilization, and plant response. The 
cattle are held in the Mesa pastures for at least 22 days to 
allow every cow to come into estrus at least once while the 
cattle are concentrated. The cattle are removed not later 
than the 25th day to allow ungrazed growth in the latter 
part of the growing season. Each year the order of place- 
ment in pastures is alternated on a rotation basis. If forage 
production is subnormal, fewer cattle will be run or if rains 
are late the placement of cattle in the pastures may be 
delayed. 

This simple time control system has been implemented 
using existing pastures with the only additional expense 
being 10 man days of extra riding. The system is coordi- 
nated with the rest-rotation system in use on the remainder 
of the ranch. 

Results of Grazing System 
The time control use of the three Lehmann's lovegrass 

pastures on the Mesa has resulted in the following 
benefits: 
1. Lehmann lovegrass plants are grazed more evenly 
under the heavy grazing for a short period. The number of 
large coarse clumps are reduced and the number of indi- 
vidual plants increases. These plants are fine stemmed 
and more palatable. The increased number of smaller 
plants may also be due to the trampling of seeds into the 
ground. 
2. The time control and non-use at the beginning and end 
of the grazing season allows both the native species and 
the Lehmann lovegrass sufficient rest from grazing to 
replenish root reserves and maintain vigor. In spite of 
heavier selective grazing, the density and vigor of desira- 
ble native perennial grass species have not diminished in 
Lehmann lovegrass pastures where they had occurred 
prior to Lehmann reseeding. The percentage of sideoats 
grama has actually increased. 
3. Placing cattle on the Mesa pastures at the height of the 
grazing season facilitates the rest rotation system on the 
remainder of the ranch by reducing the summer use in the 
rotation schedule. This has contributed to the upward 
trends in range condition on most of the ranch. 
4. The concentration of bulls and cows in the Mesa pas- 
tures for at least one estrus cycle has increased calf crops 
by at least ten percent. 

Conclusions 
1. Measures such as soil ripping, mesquite control and 

seeding are expensive and might not be practical for large 
areas. However, the Cumming ranch programs have 
shown that treatment of selected small areas (five percent 
on the Gumming ranch) and the implementation of 
appropriate grazing systems can have major implications 
for the entire ranch for both range management and 
profits. 
2. Simple time control grazing systems can be imple- 
mented cheaply using existing pastures and these sys- 
tems can be coordinated with rest rotation systems. Time 
control seems to be especially effective for the Lehmann 
lovegrass. 
3. Because of the range management programs, sup- 
plemental feeding is unnecessary in most years and none 
was provided between 1980 and 1988. Calf weights have 
approximated those of ranches which practice supple- 
mental feeding. In 1986 and 1987 the weights of seven- 
and eight-month-old steer calves sold in December aver- 
aged about 500 lbs. 

Supplemental feeding in May and June would probably 
improve calf crops but it would also interfere with distri- 
bution of cattle in rough pastures and would add addi- 
tional expense. It is felt that the concentration of cattle 
under the time control system increases calf crop enough 
to compensate for lack of feed supplement to cows. 
Supply of minerals, including dicalcium phosphate, dur- 
ing the entire summer is probably desirable. 
4. Lehmann lovegrass, if used properly, can be an asset 
to a ranch. It provides a high volume of forage and often 
remains green in the fall and spring when native species 
are dormant. Some spread of the grass has occurred on 
the Cumming ranch but such spread seems limited to 
certain sites and it does not appear to displace vigorous 
stands of native grass. 

Future Directions 
1. The range condition of the Mesa lovegrass pastures 
will be carefully monitored and the spread of Lehmann 
lovegrass observed. 
2. Grazing systems may be altered as necessary. One 
modification already planned is occasional summer grow- 
ing season rest and spring or fall time control use of the 
Lehmann lovegrass pastures. 
3. Periodic burning of the Mesa lovegrass stands should 
probably be done in the future. Burning should kill mes- 
quite seedlings and undesirable half shrubs such as bur- 
roweed and snakeweed. It would also reduce ungrazed 
material in the older clumps that reduces palatibility. 
Since burning eliminates much of the litter, it should not 
be done more often than five year intervals. 
4. At some point in the future additional soil ripping may 
be desirable if the increased soil permeability from past 
ripping should diminish. 
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Factors Causing Hollow-Crown or Ring Grass Patterns 
E.M. White 

Weaver and Aibertson (1956 p.218) describe ring grass 
as having a mat-like growth that frequently had dead 
centers. This pattern is similar to ones reported by Strick- 
land (1983) for a number of species and by Jansen (1988) 
for semidesert needlegrasses in Libya. In semiarid areas 
of western South Dakota, ring patterns or hollow-crowns 
have been observed for blue grama and little bluestem 
where plant densities were low. The following are some 
factors which seemed to explain ring-growth patterns in 
South Dakota. Possibly, these factors are applicable to 
other areas. 

Observations and Discussion 
All ring growth patterns have been observed in South 

Dakota where plants were surrounded by bare ground. 
Light, air, soil water, and soil nutrients are more available 

to the expanding edges of the crown than to the older 
center of the crown. Hollow centers tend to form more as 
the crown diameter increases (Pechanec et al. 1937). Blue 
grama grown in the greenhouse for several years devel- 
ops a crown that is pedestalled on roots that extend one to 
two centimeters above the soil. The roots are exposed to 
parasites and disease, and the plant looses vigor. Similar 
crown pedestaling occurs in unutilized bunches of blue 
grama and little bluestem in range. Blue grama with ring 
growth has been observed on exposed ridges where plant 
densities probably were low because of low water avail- 
ability. 

A plant surrounded by bare soil uses soil water first 
near the crown, then gradually in an expanding hemis- 
phere away from the crown. As the water is removed from 
between mineral grains, the soil contracts toward the 
crown, and eventually a vertically oriented subsoil crack 
develops below the outer edge of the crown. Although the 

Subsoil cracks, which could disrupt ring-growth patterns, frequently collect dark-colored surface soil. 

Author is In the Department of Plant Science (Soils) at South Dakota State 
University, Brookings, SD 57007. 

Contribution from SD Agric. Exp. Sta., Journal Series 2337. 
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crack may not be open at the surface, water tends to 
moisten soil along the crack more rapidly than in the 
adjacent soil (Blake et at. 1973). This subsoil water is used 
by the peripheral portion of the crown to enhance its 
growth. 

Water added to the subsoil causes it to swell and close 
the crack. In the next cycle of drying, the location of the 
crack may move slightly outward from the former crack to 
the next boundary between prism structural units in the 
soil. These prisms are small near the soil surface. With 
depth, several are joined at their bases into a larger prism. 
As the larger prism below dries, the small prisms attached 
to it are moved closer to each other and the crack that was 
between them is at least partially closed except for the 
crack that lies along the edge of the larger subsoil prism. 
This crack becomes wider and commonly extends to the 
soil surface during droughts. Cracks rarely form through 
dense crown mats, possibly because cracking is very 
detrimental to root systems such as those of blue grama 
(Hubbard 1950). The width of large prisms may limit the 
distance between large cracks and the maximum size of 
the ring patterns. In South Dakota, the maximum ring size 
has been about 10 to 20 inches (White 1986), which would 
correspond to prism sizes at a depth of 20 inches. As the 
ring enlarges, water becomes equally as available on 
either side of the ring and ring enlargement should stop. 

Worrall (1959) reported that grass patterns developed 
on the contour in Africa. Water runoff collected in cracks, 
and grass downslope from the crack grew more rapidly 
than grass at other locations. The crack and accompany- 
ing strip of grass moved upslope each year. Although this 
has not been observed in South Dakota, in more arid 
areas the upslope side of ring growth may enlarge more 
rapidly than the downslope side. Wickens and Collier 
(1971) describe a number of vegetation patterns, some 
observable only from airplanes or aerial photographs. 
They concluded that vegetational patterns were formed 
because of moisture availability. Plants with wide crowns 

probably form in South Dakota where low soil water 
and/or fertility cause plant densities to be low. Eventually 
ring or hollow-crown patterns form as a result of drought, 
old age, or overgrazing (Pechanec et at. 1937; Chamrad 
and Box 1965; Cole and Wilkins 1958). 

Heavy grazing decreases top and root growth while 
ungrazed plants have more top and root growth. Plants in 
either situation eventually can not absorb sufficient soil 
water and nutrients to maintain an enlarging crown. 
Some of it dies. Ring growth allows a plant to divide into 
several plants where plants from seed might fail or be 
genetically less suited to the site. Ring growth probably is 
a natural adaptation a plant has to maintain itself under 
unfavorable conditions either created by its own crown 
enlargement or by environmental conditions. Grazing 
practices probably should not be altered to encourage or 
discourage ring or hollow-crown growth. 
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A Taxonomic Field Herbarium 
Tod B. Williams and Richard E. Francis 

Portable herbariums provide valuable 
reference for field identification of plants. 
Several methods of making field herbari- 
urns have been suggested. However, the 
intent of this paper is to improve speci- 
men mounting sheets and add taxonornic 
characteristics. Neal (1963) described a 
procedure to construct field-going pock- 
et herbariums using self-laminating plas- 
tic sheets. Benefits were to reduce train- 
ing time and plant identification errors by 
temporary personnel. 

Field herbariums can be developed for 
specific locations, key species, or re- 
search needs. Burleson (1975) suggested 
a technique for mounting green succu- 
lent plants in the field which eliminated 
the need for drying and pressing speci- 
mens. The method used plastic mount- 
ing sheets which preclude detailed spec- 
imen study, and the inclusion of taxonom- 
ic characters was implied, but not men- 
tioned directly. 

Fletcher suggested notebook style herb- 
ariums that utilize standard plant mount- 
ing techniques'. Pressed specimens are 
mounted on 8½ X 11 in. sheets of botany 
paper, labeled, and placed in a standard 
size 3-ring binder. Sheets of clear, non- 
adhering acetate are placed over the 
mounts for protection; with this style, all 
plant parts are visible and readily availa- 
ble for identification. The disadvantages 
are: (1) large notebook herbariums are 
cumbersomeforfield use, (2) the mounts 
become fragile with age, and (3) the ace- 
tate provides only partial protection from 
wind and rain. A variation of this style is 
to reduce the size of the mount and place 
specimens in a smaller notebook. 

Another type of field herbarium uses 
clear, self-adhering acetate sheets to 
completely seal the plant specimens. 

Authors are range research technician and range 
scientist, respectively, USDA Forest Service, Rocky 
Mountain Forest and Range Experiment Station, Fore- 
stry Sciences Laboratory, Albuquerque, N.M Statipn This provides a rugged, weather resistant mount which retains its shape 

and color for several years. The mounts are prepared by placing the 
servationist, Custer National Forest, Ashland. Montana. 

self-adhering acetate on a flat surface, adhesive side up. A plant specimen 
'Reggie Fletcher, regional botanist, USDA Forest Ser- and label are pressed face down on the acetate. Then, an acetate backing ce, Southwest Region, Albuquerque, N.M., personal sheet is applied, and the amount is trimmed to the desired size. Mounts 

Fig. 1. An example of a mounted plant specimen for used in a field herbarium. The 
mount is 4 X 6 in. The specimen is shown on the front of the mount (A); vegetative and 
floral characteristics are listed on the back of the mount. (B). 

Fig. 2. Plant specimen mounts can either be bound together in a binder (A), or boxed (B) 
separately and grouped by life form arranged alphabetically by genus-species. 
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can be punched and secured in a small binder with screw- 
type aluminum binding posts. A drawback is that sealing 
the specimen may obscure vegetative and floral charac- 
teristics needed for identification. The mounts also have a 

fogged appearance from the acetate adhesive. 

Design and Application 
A field herbarium which provides and maintains field 

mobility, specimen clarity, taxonomic verification, color, 
and a weather-proof mount can be constructed from self- 
adhering acetate cut to 4 X 6 in. sheets. The sheets are 
placed on a flat surface with the adhesive side up and the 
plant specimen and label are placed face down on the 
acetate. A piece of white botany paper is placed on the 
adhesive side to eliminate the fogged appearance of the 
acetate backing and improve visibility of the plant charac- 
teristics. Accurate identification can be enhanced by list- 
ing vegetative and floral characteristics on the back of the 
botany paper (Fig. 1). Characteristics needed for identifi- 
cation should include ligule diagrams for grasses or leaf 
characteristics for shrubs. Auricle, ligule, collar, and 
sheath characters are vital for vegetative or grazed 
grasses. 

To weatherize the mounts, an additional 4 X 6 in. piece 
of self-adhering acetate can be applied over the botany 
paper. This provides a completely sealed mount which 
can be punched and placed in a pocket-sized binder for 
field use. An alternative to securing the specimens in 

binders is to store the mounts in small boxes, grouped by 
lifeform, in alphabetic order by genus (Fig. 2). In addition 
to taxonomic floras, several publications include vegeta- 
tive descriptions and line-drawings which can be used as 
references for specific locations. 

Self-adhering acetate sheets are available from most 
office suppliers in a variety of sizes. One 4 X 6 in. sheet of 
acetate and one 3 X 4 in. piece of botany paper is enough 
material for one mount, and costs about $1. Total time of 
assembly averages 30 minutes, depending on the number 
of identification characteristics included. Plant speci- 
mens can be collected and pressed before or at the time of 
seasonal vegetation sampling. 

The field herbarium described has been used for sev- 
eral years by field crews with minimum botanical training. 
During this time, plant identification errors were reduced, 
less time was used keying plants, and the mounts retained 
their color and field durability. Field herbaria are useful 
for training field crews to maintain consistent plant identi- 
fication from year to year by highlighting the most impor- 
tant characters of key species. 
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Low Risk versus High Risk Range Improvements 
A.S. Law 

Out of many possible plans, selection of the most 
appropriate range improvement is of critical importance 
to any project. Determination of the best alternative lies in 
what criteria are considered important. Cost and effec- 
tiveness are the two most widespread concerns. How- 
ever, using more than one criterion for evaluation can be 
cumbersome. A more expensive treatment may be more 
effective, but wil lit be sufficiently more effective to justify 
the additional cost? How much of an area treated with a 
less effective practice will have to be re-treated, and at 
what cost? This article discusses a method of combining 
cost and effectiveness for evaluation of improvement 
treatments. 

Range improvement practices are often selected on the 
basis of which treatment is expected to return a given 
level of net benefits at the least cost. Net benefits are the 
expected return of a treatment minus the expected cost. 
The expected cost of a treatment is the total of the initial 

A.S. Law is currently a graduate student in the Department of Range Science 
at Colorado State University. 

and re-treatment costs. 
Initial costs are relatively easy to calculate, but re- 

treatment costs will depend on a number of factors, such 
as the likelihood that a treatment will fail to reach and 
maintain the stated minimum level of benefits with only 
the initial treatment. 

There are three factors involved in calculating which 
treatment is the most economical: Expected Results, Cost 
of Treatment, and Probability of Success. Combination of 
these three factors produces what may be called the 
Expected Final Cost of a treatment. The Expected Final 
Cost of each treatment can be used to compare cost 
effectivness. 

High Risk Versus Low Risk Treatments 

The factor which makes this method of analysis differ- 
ent from standard benefit/cost analysis is Probability of 
Success. What is Probability of Success? How does a 

high risk treatment differ from a low risk treatment? 
Probability is defined as the chance that an event will or 
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will not occur. The classic example is the chance of a coin 
landing heads up being 50%. If one bets on this chance, 
the risk of losing is 50% as well. 

Probability can be estimated in a number of ways. It is 
possible to calculate it mathematically, but there usually 
isn't enough quantifiable data for a meaningful calcula- 
tion. For most applications in range science, professional 
judgment of the chances of success or failure is at least as 
accurate. All examples in this article use probabilities 
based on professional judgment. 

An event with high risk is just what it sounds like: risky! 
There is a large chance for failure. Why then would 
anyone choose such a treatment? The answer is high 
possible returns. Is it better to have a treatment with low 
expected benefits, but equally low risk, or a treatment 
with a lesser chance of high returns? How should one 
decide which is the better path to take? The answer lies in 
the objectives of the treatment, in other words, in the 
expected benefits. 

The range manager must decide if the goal is to reach a 
set level of performance or to simply make a small, but 
relatively certain improvement in production. A clear 
understanding of the ultimate goal of a range improve- 
ment is required, since meeting one or the other of these 
two types of goals determines success or failure of the 
treatments. 

These two viewpoints of high risk with the possibility of 
high return or certain but low return, however, are really 
simply different performance criteria along a gradient. 
Any viable range improvement must make a minimum 
gain in production to be worth considering investing time 
and money. Determining this break-even point is a com- 
mon procedure. To determine if one treatment is more 
efficient in terms of Cost and Probability of Failure than 
another, a means of comparing the two must be developed. 

Comparing Treatments by Looking at Cost Times 
Probability of Failure 

Fixed Costs are those costs which will not vary between 
treatments being compared, while Variable Costs are 
determined by the particulars of the treatments. These 
costs would also include maintenance of the treatment 
over the estimated life of the treatment. All costs are 
added together to get the Total Cost of a treatment. 

A treatment may be more expensive, but also more 
productive. Is it enough more productive to justify the 
additional costs? To determine this, simply multiply 
Probability of Failure by Variable Costs, then add this 
value to Total Cost of each treatment to get the Expected 
Final Cost of the treatment. 

Example: ThinnIng Sagebrush 

Fixed Costs per Acre 
Initial Investment 

a. Mortgage 
b. Taxes 
c. Lost Revenue 

Maintenance 
a. Fencing 
b. Lower Stocking Rates 

Fixed Costs $5.00 
VarIable Costs per Acre 

Burning Spraying Chemical 
$4.50 $15.00 

Total Costs per Acre 
Fixed + Variable Dollars 

$5.00 + $4.50 $9.50 $5.00 + $15.00 = $20.00 

Probability of Failure 
.3 .1 

Expected Retreatment Costs per Acre 
$4.50X.3=$1.35 $15.OOX.1 =$1.50 

Expected Final Cost per Acre 
$1.35 + $9.50 $10.85 $1.50 + $20.00 = $21.50 

Although considered riskier, it would still be cheaper to 
treat and re-treat by burning than it would be by spraying. 

Another Example: Revegetation of Strip-MIned Land 
Fixed Costs per Acre 

Soil Preparation $8380 
Seeding $125 
Fertilizing $845 
Total $9340 

Variable Costs per Acre 
Topsoiling 3 feet 

$19,000 
Total Costs per Acre 

$9,340 + $6,200 $15,540 $9,340 + $19,000 $28,340 

Probability of Failure 
.3 .1 

Expected Re-treatment Costs per Acre 
$6200 X .3 = $1860 $19,000 X .1 = $1900 

Expected Final Cost per Acre 
$15,540 + $1860 $17,400 $28,340 + $1900 $30,240 

Re-treatment Costs would vary with Prescribed 
Pro-treatment 

When re-treating the problem area with the same 
treatment, the probability of a second failure may remain 
high. If the probability of failure is estimated to be .7, it 
means that, barring cumulative effects of the treatment 
and re-treatment, 70% of the area is expected to have to 
be re-treated. If it is re-treated with the same treatment, 
the probability of failure of the re-treated areas remains 
70%. Seventy percent of 70% is 49% of the original area 
which will have to be treated again. The process will 
repeat itself until one of two things happens: (1) The land 
manager decides enough land has responded properly, 

Topsoiling 1 foot 
$6200 
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or (2) The land manager decides to switch to a more 
effective (if more expensive) treatment. 

What the above scenario suggests, however, is that a 
very cheap, but high risk treatment can be used initially, 
while treating the leftover spots with a more expensive 
and lower risk treatment. 

Realizing that re-treatments can come from either Vari- 
able or Fixed Costs, the re-treatment costs in the last 
example would be as follows when extra fertilizer (with an 
estimated probability of failure of .4) is put on the 1 foot 
topsoiling treatment instead of adding more soil: 

Re-treatment Costs per Acre 
$845 Fertilizing 

Expected Re-treatment Costs per Acre 
$845 X .4 = $338 

Expected FInal Cost per Acre 
$338 + $15,540 $15,878 

Whether adding fertilizer is an adequate substitute for 
additional soil is a question which must be resolved 
through professional judgment and reflected in the prob- 
ability of failure; according to the Expected Final Cost 
calculations of this example, quite a bit of fertilizer can be 

added before the cost approaches the cost of adding 
more soil. 

Assuming that the fertilizer is deemed an appropriate 
re-treatment of the failed areas, fertilizing the entire area 
as an initial treatment then re-treating failed areas with 
the 1 foot of soil treatment is now less expensive than 
either of the other two proposed treatments. It is cheaper 
to treat with fertilizer and re-treat some areas with topsoil 
than to treat it once only with the more expensive topsoil- 
ing approach. 

ConclusIons 

Range improvements can be evaluated on the basis of 
Expected Benefits, Total Costs, and Risks. Varied treat- 
ments can be used at different times in the treatment 
process to achieve various goals, such as to get a min- 
imum response followed by spot treatments to correct 
problem locations. 

The technique of combining Risk and Cost for the 
Expected Final Cost of a treatment can be applied to any 
quantifiable benefit curve. This technique, as with all 
tools, must be used with discretion, and should be subject 
to the judgment of experienced managers. 

Management of Cattle Distribution 
Derek W. Bailey and Larry R. Rittenhouse 

What does the range manager mean when he says his 
goal is "good cattle distribution"? Is his goal uniformity of 
utilization? Is his goal to prevent over-utilization of some 
areas while enhancing utilization in others? Is his goal to 
leave a uniform residual standing crop? Is his goal to 
optimize ingestion rate? 

Rangelands present a management challenge to live- 
stock operators, whose raw materials are the nutrients 
found in forage. Those nutrients are not uniformly dis- 
tributed in time or space. The challenge of the manager is 
to harvest those nutrients in the most cost-effective 
manner possible, while doing it in such a way as to insure 
the sustainability and productivity of the resource. 

For many years, water and salt have been used to 
manipulate livestock distribution into under-utilized areas 
of a pasture (Cook 1967). Managers have recognized that 
other factors may limit livestock movement: cattle avoid 
steep slopes (Cook 1966), yearling cattle can travel 
farther than cows with young calves (Arnold and Dud- 
zinski 1978), and impenetrable brush, cliffs, and ravines, 
may limit animal movement (Senft et al. 1987). Fertiliza- 

tion and burning can be used to "draw" animals into an 
area (Hooper et al. 1969, Samuel et al. 1980). Herding 
(drifting) can be a profitable method for improving the 
utilization of forage on steep slopes (Workman and 
Hooper 1968). 

Experience has taught us a great deal about how water, 
salt, and topography affect utilization, but our ability to 
predict distribution of animals is limited. The objectives of 
this paper are: (1) to explore what is commonly meant by 
the word distribution, and (2) to examine mechanisms of 
distribution that might provide clues to management. 

Conceptual Models of Cattle DistributIon 
One hypothesis is that animals simply move along a 

grazing pathway in some random manner. This grazing 
pathway may be constrained by physical phenomena, 
such as steep slopes, dense brush, or other barriers. The 
pathway ends when the animal stops grazing to meet its 
requirement for water, salt, or comfort. 

An alternative hypothesis is that the distribution is 
based on a multi-level response by the animal to its envi- 
ronment. The animal's grazing pathway is constrained by 
non-interactive factors, such as mobility, barriers, and 
topography, but the decision of where to graze is based 
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on perception, knowledge, and memory of potential cho- 
ices. Bailey (1988) has found that cattle have the ability to 
remember where they have foraged for periods up to 8 
hours. Cattle also appear to be able to associate food 
availabilities with their locations (Bailey et al. 1988). They 
have the ability to track changes in the level of resources 
and adjust their behavior accordingly. These abilities 
have been demonstrated in other species such as rodents 
and pigeons (Olton 1977, Roberts and Velduizen 1985) 
and appear to be a general phenomenon. 

Decisions of where to forage are separated from dietary 
decisions by the frequency of choices (Senft et al. 1987). 
A large herbivore makes many more choices among 
plants than among patches (assemblages of vegetation) 
or plant communities. Because the animal makes thou- 
sands of choices among plants each day, it makes sense 
that they use simple rules to make diet choices. These 
rules are probably based on forage quality, forage quan- 
tity, and concentration of secondary compounds in the 
forage. Some rules that the animal might use are: choose 
the tallest plants, choose plants with the highest concen- 
tration of nutrients, and avoid plants that have high con- 
centrations of secondary compounds (tannins, phenols, 
alkaloids, etc.). Cattle don't have the capacity to maintain 
huge data banks of information on each plant and evalu- 
ate the information prior to each bite. Choices are limited 
to the patch or plant community they occupy at that point 
in time. 

In our conceptual model of the grazing process, cattle 
quickly explore a new pasture and develop a map-like 
presentation of the spatial relationships among patches. 
This is stored in long-term or reference memory and is 
often termed a cognitive map. Animals use short-term or 
working memory to remember which patch or patches 
have been recently visited. Working memory can be used 
to selectively avoid a recently visited patch or return ona 
following grazing bout. 

Forage quality and quantity in patches will change over 
time. However, the animal's expectations of the area, 
stored in long-term memory, will change at a slower rate. 
Therefore animals may return to areas that have been 
previously grazed. 

We do not know the persistence of working or reference 
memory under natural conditions. However, it does 
appear to provide a promising model for studying and 
describing grazing behavior and animal distribution. 
Another void in our information is the effect of social 
interactions in regard to spatial choices. Since most large 
herbivores are gregarious, we must know if spatial deci- 
sions are made collectively or if only one or more animals 
make the decisions and the others follow. 

What then is the effect of different densities of animals? 
On a time-constant basis, the impact of different densities 
of animals can be quite dramatic. Standing crop will be 
reduced much more rapidly in a paddock with high 
animal density than in a similar-sized paddock at a lower 
animal density. However, there is little evidence that 
animal density influences grazing behavior. There is no 

evidence that the relative consumption rate among patches 
or plant species in a pasture changes as a result of 
changes in animal density. What does seem to be obvious 
is that the rate of total forage consumption is proportional 
to changes in animal density. Therefore, observed changes 
in grazing pattern probably result from an increased rate 
of forage removal. 

High rates of forage consumption resulting from high 
animal densities may confuse animals. They might search 
out areas that previously had an abundance of preferred 
forage but were currently depleted. As mentioned earlier, 
expectations of food availability (long-term memory) of 
cattle change slowly. Under high densities, the consump- 
tion rate may greatly exceed the animal's ability to update 
its information bank, expecially on very large areas. This 
could lead to a more random distribution pattern. Search 
time should increase, ingestion rate should decrease, and 
overall harvest efficiency should decline. 

Management of DIstribution Based on 
Animal Behavior 

Limitation of Choices 
Few would argue that limiting the choices to free- 

grazing animals has an impact on pasture use. Placement 
of fences in relation to topography can make dramatic 
differences in the way animals distribute themselves. For 
example, cattle will utilize forage on very steep slopes if 
no other choices are available. Place the fence some 
distance from the toe of the slope and virtually no use will 
occur on the slope until animals are near starvation. A 
similar situation exists when a riparian area is bounded by 
steep slopes on each side. But, provide access to the 
slope at some lesser incline and use will increase. Addi- 
tion or removal of physical barriers are powerful tools to 
change choices and improve distribution. 

Changing the Variation of Choice Alternatives 
When a large pasture is subdivided into smaller units, 

the number of alternative patches and the distribution of 
patches are altered. If fences are located in such a way 
that patches in a paddock are similar, a different apparent 
distribution of animals will occur than if patches are dis- 
similar. The greater the variation among patches the more 
likely animals will concentrate on some patches and 
avoid others. Concentration of grazing may result in over- 
utilization of preferred plant species and a subsequent 
loss of plant vigor and competitive ability. If the alterna- 
tives are similar, animals will tend to use the patches more 
evenly. The more homogeneous a paddock is, the less 
likely animals will concentrate in certain areas. 
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The reasoning behind this hypothesis follows. Large 
herbivores tend to match their consumption rate to the 
level of preferred forage resources available (Senft et al. 
1987). This relationship appears to be more closely tied to 
the nutrients in the forage than actual biomass (Senft et 
al. 1985). Therefore, areas with high-quality forage receive 
a disproportionately high rate of biomass removal. Sub- 
sequent forage growth is high quality. This can lead to a 
spiralling effect of animals spending more and more time 
grazing certain areas of the pasture. A similar type of 
behavior could lead to "patch grazing" observed by Ruyle 
et al. (1988). They reported that cattle maintained small 
areas (patches) of heavily grazed Lehmann lovegrass 

The idea of manipulating cattle distribution in a syste- 
matic manner based on animal memory of locations and 
diet selection rules has not been exploited. If an area is 
burned or fertilized, animals may consider it so much 
better than other areas that they would be willing to travel 
up steep slopes or long distances from water in order to 
graze it. But, animals may not change patterns of use in 
the areas they pass through to reach the burned or fertil- 
ized areas. Changing the similarity among patches will 
probably not overcome the effects of water, salt, steep 
slopes, comfort, or physical-barrier limits. Integration of 
these techniques with the proven techniques of water and 
trail development and salt placement may improve cattle 
distribution. 
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A Post-Chernobyl Grazing Economy—North Wales 
in the Second Year and Beyond 

Sian Mooney and William A. Kerr 

Editor's Note: Readers may wish to refer to the article "Nuclear 
Accidents and Rangelands: The Effect of Chernobyl on the Grazing 
Economy of North Wales," by William A. Kerr and Sian Mooney 
Ran gelands 10(1)6-9, 1988. We all need to be aware of the potential 
effects of nuclear contamination. There is much to be learned from 
these two articles. 

As the grass flushed in 1987, signaling the corn mence- 
ment of a new grazing cycle, areas of North Wales in the 
United Kingdom began their second year of coping with 
radioactive material received in the wake of the Cher- 
nobyl accident. Government policy progressed from cri- 
sis management to a state of ongoing disaster administra- 
tion. The short-term disruptions to farmers' grass manage- 
ment systems have largely been eliminated. Serious 

The authors are with the Department of Agriculture Economics, University 
of Manitoba, Winnipeg, Canada. and Department of Economics, University of 
Calgary, Calgary, canada, respectively. 

questions now arise regarding the long-term policies 
required to deal with contaminated areas. This is particu- 
larly important given that preliminary data suggest the 
level of radioactivity may not be declining as fast as origi- 
nally projected. 

In the summer and fail that followed the disaster at 
Chernobyl in April 1986, sales and movement of ewes and 
lambs were banned affecting a total of 2.5 million sheep of 
5,000 operations. Later, in areas where radiation levels 
persisted, these activities were undertaken within a set of 
stringent regulations which were bureaucratic, time- 
consuming, and poorly designed to facilitate good man- 
agement of the grazing resource. As a result, some over- 
grazing occurred and was particularly evident on geo- 
graphically discontinuous farms. 

In it. attempts to deal with the crisis, the government 
was initially hampered by two problems. First, there were 
no data available concerning the effects of radiation on 

Author's Note: This note is an update of a report on the effect of chernobyl 
radiation on North Wales, United Kingdom, published In Rangelands. Vol. 10, 
No. 1,1988. 
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the hill and upland pastures. The government plans 
reflected reactions to ongoing events and little cohesive 
policy could develop. The second problem was a short- 
age of trained manpower and equipment, particularly for 
the testing of sheep. It must be said that for all their 
deficiencies, the government policies were successful in 
achieving their primary aim, which was to keep contami- 
nated lambs out of the market. 

At the beginning of 1987, there were still 300 farms with 
100,000 ewes under restriction. Winter precipitation had 
reduced the levels of radiocaesium and it was hoped that 
the new spring growth of herbage would further dissipate 
the radiocaesium. It was expected that there would be a 
slight increase in radiation levels found in breeding ewes 
when they were moved onto the contaminated upland 
pastures. Farmers had been assured that even the worst 
cases of contamination reported in breeding animals 
were not high enough to cause birth defects in lambs or 
infertility problems in the breeding ewes (Welsh Office, 
February 24, 1987). 

On the basis of these expectations, a series of policy 
measures were announced by the government for the 
administration of those areas which still exhibited high 
levels of radiation. Trained staff and sufficient equipment 
were available to test all sheep being sold or moved to 
new locations. As a result, more sheep could move 
through market channels and the disruption to farm 
incomes was substantially reduced. Experience gained 
from the preceding year indicated a high correlation 
between levels of radiation in ewes and their lambs 
(Welsh Office, April 8, 1987). This allowed the monitoring 
of ewes only (providing lambs were not offered for sale as 
single units), reducing the stress and trauma associated 
with the handling of young lambs. The procedures under 
which farmers could transfer ownership or move animals 
within restricted areas were streamlined. Flocks could, 
with a minimum of planning, be moved to take advantage 
of changing grazing conditions. 

Lambs with levels of radiation In excess of those consi- 
dered to be safe by government were marked for visual 
identification and moved through normal marketing chan- 
nels for further fattening on uncontaminated pastures but 

were not permitted to be slaughtered. These "marked" 
lambs were discounted in the market. The original com- 
pensation was based on price differences relative to a 
market average. The new scheme calculates the discount 
on the basis of individual lots and, hence, quality premi- 
ums will be realized. The compensation scheme now for- 
mally recognizes that the extra time and effort associated 
with the process of monitoring represents a cost to 
farmers. In the first year, disruptions in farm cash flow 
delayed feed purchases, and some pastures were over- 
grazed to compensate. The policies developed to deal 
with contamination in the second season have removed 
most of the aspects of the original emergency policy 
which inhibited sound management of the grassland 
resource. 

The above initiatives represent Improvements to poli- 
cies which were designed for crisis management. It soon 
became apparent that longer-term policy measures were 
needed. On-site sampling and laboratory simulations 
undertaken by Bristol University toward the end of 1987 
indicated that the level of radioactive caesium in vegeta- 
tion eaten by lambs was not declining as rapidly as had 
been initially hoped (Harvey 1987). Preliminary results 
suggested that some radiocaesium would be recycled in 
vegetation found in restricted areas during spring and 
early summer. In the House of Commons the Minister of 
Agriculture, Michael Jopling, stated: 

It had been hoped that radio-caesium levels in spring grass would 
show substantial falls as caesium became locked into the soil. 
Unfortunately, these low mineral soils are not binding caesium as 
efficiently as lowland soils and the first two cuts have shown 
evidence of some continuing recycling of radio-caesium. 

This is particularly worrisome because caesium-1 34 has a 
physical half life of 30 years. 

On May 15, 1987, a new programme of monitoring was 
announced to provide data which would determine which 
areas should undergo intensive testing forthe purpose of 
de-restriction (Welsh Office, May 15, 1987). In restricted 
areas one flock in ten was sampled. Twenty-five lambs 
and five ewes from each flock were tested on a weekly 
basis, starting when lambs were approximately twelve 
weeks old. 

it was found that radiation levels were rising and testing 
was extended to cover sheep outside of the restricted 
area. On July 9, 1987, the first of a number of orders was 
made reintroducing restrictions on movement and slaugh- 
ter of sheep (Welsh Office, July 9, 1987). During July, 17 
farms had restrictions reintroduced, with an additional 24 
farms restricted in August, and 50 more in September. 
With the addition of these areas, there were approxi- 
mately 416 holdings and 296,000 sheep within the res- 
tricted areas of North Wales (Welsh Office, September17, 
1987). In the first three months of 1987, 13% of the sheep 
tested in North Wales exceeded the government-estab- 
lished limit of 1,000 becquerel/kg. (a becquerel is one 
radioactive disintegration per second). However, as can 
be seen from Table 1, approximately 34% of those tested 
failed in June, 36% in July, and 32% in August, a signifi- 
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Table 1. LIve monItoring programme In North Wales restricted 
areas. 

Number Number Number Number 
under between between above 

Number 1,000 1-2000 2-4,000 4,000 
Months tested Bq/kg Bq/kg Bq/kg Bq/kg 
June 3697 2439 1063 195 0 
July 3764 2415 1082 261 6 
August 260 176 64 20 0 

*1,000 Bq/kg is the level below which meat Is considered to be safe for 
consumption. 
Source: Welsh Office News. September 4, 1987. 

cant increase on the previously recorded levels. 
Up to the present time, the British government has 

implemented several short-term plans, altering and im- 
proving them as the need arises, it is evident that a long- 
term plan needs to be developed to deal with the possibil- 
ity of continued contamination. 

The government has funded limited research work to 
collect data which might facilitate the introduction of a 
long-term plan. Compared to the amount spent on com- 
pensation very little money has been allocated to research. 
The research and development budget for 1987/88 is only 
0300,000 (1° 1.67US$) compared with more than 05.2 
million paid to farmers in compensation (Harvey and Wil- 
son 1988). 

A major piece of government-funded research con- 
ducted by Bristol University in early 1987 showed that the 
radiation contamination would continue for a longer 
period of time than originally predicted. Other independ- 
ent research studies suggested that additional research 
was required to complement and expand upon work car- 
ried out at Bristol. 

Farming groups, understandably concerned about the 
future of their members, launched their own enquiries 
into the situation. They wished an answer to the following 
question: if the existing levels persist, are farmers in the 
restricted areas going to be faced, year after year, with 
disrupted markets, movement restrictions and the burden 
of extra time and effort which is required to monitor 
lambs? There is a fear that land values in contaminated 
areas may decline as a result of persistent radiation con- 
tamination in the soil. Genuine concern has been ex- 
pressed by the farming community that this is already 
occurring. The government does not agree with this view 
and maintains that if farmers are fully compensated for 
lost income there will be no loss in the value of the farm. 
This view only considers the value of the farm in terms of 
earning potential when many other factors are capable of 
affecting its perceived value. Examples are: the ability to 
use the land for the farming occupations for which it is 
suited, the perceived effects upon the health of his family 
and the consumer's perception of the product these farms 
produce. A further concern is that, as the pastures are 
blighted, there will be little incentive to manage them well. 
Welsh branches of the Country Landowners Association 

formed a study group which recommends a full scientific 
enquiry by the government (Chernobyl-Scientific Inquiry, 
1988). Their report suggested ways in which farmers 
could assist with reducing contamination such as the 
controlled burning of contaminated vegetation to en- 
courage the removal of radioactive caesium by surface 
erosion. 

Most government suggestions centre around diversifi- 
cation of enterprises in upland areas or upon methods to 
hasten reduction of radiocaesium. The Ministry of Agri- 
culture, Fisheries and Food (MAFF) began experiments 
to reduce caesium levels using a top dressing of bentonite 
and clinoptilite (both clay materials). Bentonite was also 
given directly to sheep in the form of a drench. Levels of 
contamination were reduced, but where bentonite was 
administered directly it had an adverse effect on the 
animals. it was eventually decided by the ministry that 
usage of bentonite could disrupt the delicate mountain 
and moorland ecosystems (Harvey and Wilson 1988). 
Separate, non-government funded research by a team 
from the Rowett Research Institute, Aberdeen University, 
and the Macaulay Institute showed that in laboratory 
tests, clinopyilolite and a ferrocyanide complex were the 
most effective absorbers of caesium. Further studies on 
this approach are required. 

MAFF accepts that in the long run the best hope of 
reducing caesium contamination is "by progressive, slow 
immobilization in the lower levels of the soil profile." A 
second option is to encourage farmers to diversify. Unfor- 
tunately, alternative uses for the unimproved hill and 
upland meadows are not immediately apparent. Cattle 
are of a sufficient size so concentration levels for radioac- 
tive materials do not reach the government danger level 
but most of the contaminated areas are too rough for 
cattle grazing. A further spin-off effect as a result of con- 
tamination of upland pastures is the potential effect on 
the economy of the lowland pastures. Unless compensa- 
tion continues at a realistic level, "whole communities will 
be destroyed in the hill areas that are reservoirs of stock 
for the lowlands" ("Cash Flow Help for the Lowlands," 
1988). 

in recent months, criticism has been leveled at the 

government regarding the manner in which the long-term 
problem has been handled. For example, "It would have 
been much better to have brought the farming industry 
into the research process at the outset and to have drawn 
on its knowledge and resources" (Chernobyl-Scientific 
Inquiry 1988). "I am very sore about the attitude of off i- 
cials at the height of the crisis and shocked by their total 
lack of knowledge of farming systems" (Harvey and Wil- 
son 1988). In particular, criticisms centre on the lack of 
consultation with local farmers when making policy deci- 
sions and the poor knowledge of the grazing system by 
the policy makers. The government actions have caused 
many members of the farming community to lose faith in 
MAFF's ability to adequately control and contain/improve 
the present situation. 

Without a means to effectively reduce contamination or 
to diversify, farmers may have to be bought out and the 
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lands left unused or possibly reforested. Of course, this 
would mean hardship not only for those individuals 
directly involved but would alter the economy of the area 
significantly. 

Without a firm grasp of potential future events, it is 
difficult to initiate policy discussions. As yet, neither the 
research required nor the necessary policy discussions 
have been undertaken. All those concerned with range- 
land management should observe the ongoing process 
carefully for the insights it may provide in the event there 
are similar accidents in the future. As yet there are more 
questions than answers. 
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Once Upon a Time... 
James R. Brunner 

In the mythical kingdom we'll call Sheldon, there once 
was a king that favored antelope. Genuine prong-horns 
really were the delight of his eye. So the king issued a 
decree that hence-forth the kingdom was to raise an 
abundance of antelope. 

He conferred with his Chief Soothsayer and asked him 
how to go about it. 

"Well," said the Chief Soothsayer, "the first thing we 
ought to do is get rid of those durn cows. Everybody 
knows that." 

"Look into it," spake the king. "See how to do it." 
So the Chief Soothsayer wandered about and thought 

for awhile and came back and told the king what he'd 
figured out. 

"Over on the east side, in the Province of Dufferina, we 
have about a hundred head of antelope. There are only a 
couple of stockmen over there. If you wave your magic 
wand and smite the cows, surely food and water in abun- 
dance will grace the land." 

"But our big antelope herd is over on the west, in the 
Province of Susanville," objected the king. "How many 
antelope do we have over there?" 

"Oh, near five hundred head of the beauties," smiled the 
Chief Soothsayer. "But there are a bunch of ranchers over 
there and they say they'll go to war if you smite their 
cows.,' 

"Hmmm," mused the king. "Well, let's do the Dufferina 
first then. Once the antelope herd gets up to two hundred 
head, we'll have a good reason to smite the cows over 
west. By the way, why should we rid the land of cows?" 

"Competition," asserted the Chief Soothsayer soothingly. 
"Everybody knows the durn cows are eating all the spring 

forbs so the antelope can't get enough. That's why the 
herd hasn't increased the last few years. So once we rid 
the land of cows, the mama antelopes can get lots of forbs 
and give lots of milk and the babies will grow up swift and 
strong." 

"Hot dog!" said the king. "Sounds perfect. Stand back, 
here we go!" 

The king reared back and waved his magic wand smote 
every cow in the Province of Dufferina. SHAZAM!! 

The following year the king summoned the Chief 
Soothsayer and inquired about the antelope. 

"Oh, the west side bunch is doing very well," spake the 
Chief Soothsayer. 

"And how are the east-side bunch doing?" 
"Not so good," admitted the Chief Soothsayer ruefully. 

"Must be the durned drought. We raised very few fawns." 
Two more years passed. The king summoned the Chief 

Soothsayer again. 
"Hey," said the king. "Is this report right? We only got 

thirty mature antelope left in the whole Province of 
Dufferina?" 

"Yep." 
"How come?" 
"Damfino," shrugged the Chief Soothsayer. "Must be 

the durned drought." 
The king thought for a day, then put forth a proclama- 

tion asking all the Wise Men to assemble unto him and tell 
him howcome his east-side antelope herd had gone 
plumb to hell. And forty-'leven Wise Men gathered from 
far kingdoms like Yale and Minnesota, including the 
Kingdom of Washington. They conferred for three days 
and then reported to the king. 
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"Must be the durn drought," they agreed. "Everybody 
knows that removing the cattle is a good thing. All the 
cows do is eat up all the forage so the antelope starve." 

"Unless maybe it's poachers," hinted one darkly. 
A scowl creased the countenances of all present. 
"Nope, we patrol all the time," said the king. "I done 

looked into that. Maybe it is the durn drought." But he 
wasn't sure, at all. 

Well, the king disguised himself as a cowpuncher and 
left the capitol for the first time. He'd been so busy doing 
paperwork that he'd never had time before. He wandered 
over east and made camp near the few remaining ante- 
lope. Pretty soon he heard a hail and the king invited the 
man to light and eat. The visitor turned out to be a 
weather-beaten, sure-enough cowman, who we'll call 
Buster. The king had been a pretty fair camp cook back 
when he was just a lowly Soothsayer so he bustled around 
and made a stew in one dutch oven and some biscuits in 
the other. 

After they had partaken and were sitting leaning on 
their saddles, coffee cups in hand, the king cleared his 
throat. He'd told Buster that his name was George, and as 
far as I know, maybe it was. 

"I hear tell," said George, "that there used to be quite a 
few antelope around here." 

"Yep," ventured Buster. "Over a hundred head." 
"Wonder what happened to them?" speculated George. 
"They say the king waved his magic wand and smote all 

the cows." 
"Reckon the king kinda missed and smote the antelope, 

too?" 
Buster looked at George pityingly and snorted. 
"Shucks," said George. "I'm puzzled." 
"Hell, it's real simple," said Buster. Then he rolled up in 

his saddle blanket and went to sleep. 
The king had a hard time getting to sleep, he was think- 

ing so hard, and when he awakened the next morning 
Buster had already pulled his freight. 

"Durn!" said the king. "I was gonna make him tell me 
howcome whatever it is that's so simple, too." 

He went back to the capitol and the Chief Soothsayer 
started dinging on him again to smite the cows off the 
Province of Susanville. The king sent the High Sheriff 

over to talk to the cowboys over in that Province but the 
High Sheriff returned carrying his head so the king 
backed off for awhile. 

"I sure wish I could find that Buster guy," he thought. 
"I've had all the Wise Men out to tell me why the antelope 
are practically gone from over the Province of Dufferina 
and all they tell me is that it's the durn drought. But we've 
had two good springs and good fawn crops, but even the 
grown antelope are vanishing. I better go look some 
more." 

So he told the Chief Soothsayer to take over and 
saddled his horse and rode to the west side of his king- 
dom and sat around on various hills for a couple of weeks, 
watching the cattle fang off the grass and immersing 
himself in deep thought. The cattle drifted here and there, 
happily chewing the big coarse grass. Most of the precipi- 
tation came as winter snow and the grasses grew mostly 
in the spring from the snow-melt. It was hot and dusty 
now in July and the king cared not when a rare thunder- 
storm got him wet. 

As he was headed back toward the capitol, the king 
tarried near an antelope herd which was walking in the old 
cow tracks. He snuck up with his field glasses and 
watched them. All of a sudden his head went 'Boing!' and 
he sat up, scaring the heck out of the antelope. 

The king went back to his horse and there was another 
rider there. 

"Howdy, Buster!" as they shook hands warmly. "By 
golly, it is simple isn't it?" 

"Sure," grinned Buster. "The spring competition wasn't 
what was bad for your antelope. Most springs are so short 
they's durned few weeds anyway. It's the long hot 
summers when the baby antelope die, unless they can 
follow the cows and eat the tender regrowth of the big 
tough grasses. Antelope just can't eat the big grasses on 
account of they are too durn study for an antelope to 
digest." 

"I finally figured that out," admitted the king. "I sure 
wish I could figure some way to put cows back in the 
Province of Dufferina, but once the magic wand is waved, 
that's it, buddy." 
MORAL: When people start saying 'Everybody Knows', 
you better go take another look. 
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Historical Notes on the Vegetation of the Rangelands of 
Chihuahua—Apuntes Historicos Sobre la Vegetacion de los 
Pastizales de Chihuahua, Mexico 

Abstract 

Luis Carlos Fierro 

A historical review of the vegetation on the rangelands 
of Chihuahua, Northern Mexico is presented. Even- 
though notes and chronicles dealing with the vegetation 
are rather fragmentary, an interesting view of the vegeta- 
tion through the eyes of the early Spanish explorers that 
first moved through Chihuahua is given. A sequence of 
historical documents giving brief descriptions of the 
vegetation, give an Idea of the changes that have occurred 
through time. Through these fragmentary documents, It 
is possible to asses the impacts the management practi- 
ces of the early settlers could have had on the vegetation. 
Also, the paper looks at the possible causes for vegetation 
change in the area. In most cases, drastic changes 
occurred. Valuable plant species have been depleted or 
eliminated, along with the encroachment of certaIn woody 
specIes such as Prosopis, Acacla, Eysenhardtla and 
others. 

Como es bien sabido, los documentos histOricos de Ia 
antigua Nueva Espana, hoy Mexico, de grán valla infor- 
mativa sobre los hechos y costumbres de Ia epoca, desa- 
fortunadamente no incluyen informaciOn amplia 0 especi- 
fica sobre Ia vegetaciOn encontrada por los europeos. 
Contribuyendo a Ia ausencia de descripiciones precisas 
de Ia vegetaciOn los reportes y notas son sumamente 
fragmentarios. Por otra parte, estos reportes fueron 
hechos por clérigos, funcionarios y militares de Ia Corona 
Española, siendo evidente Ia tendencia delimitarse a 
describir Ia vegetaciOn con frases como "... inmensos 
Ilanos, excelentes para Ia ganaderla ...", "... abundates 
pastos y otras por el estilo. No obstante, existen algu- 
nos relatos que se refieren especuficamente a ciertas 
plantas y condiciones, que sin embargo, son escuetos, 
debido a que el concepto que tenemos de vegetación 
como tal, es muy reciente. 

Tratando de dane un orden cronologlco a las escazas 
referencias sobre Ia vegetacion de to que serla hoy el 
estado de Chihuahua y sus alrededores, podriamos 
empezar con el relato de Alvar Nünez Cabeza de Vaca, 
quien approximadamente en 1530, cruzO to que hoy serla 
el Norte de Chihuahua. Presumibiemente atravesO el Rio 
Bravo en un punto cercano a lo que ahora conocemos 
como Ojinaga, atravesando el desierto y las lianuras 
hasta Ilegar a Las Varas, BabIcora, siguiendo a "Las 40 
Casa", cerca de Madera, Chih., para luego cruzar Ia sierra 
porel rumbo de Chuhuichupa-Casas Grandes y seguiral 

sur hacia Sinaloa. Este famoso personaje describia: "... 

por todas partes hay grandes dehesas de muy buenos 
pastos que podrian ser utiiizados por ganado, o buen 
cuitivadas por gente de razOn...". Como una fascinante 
observaciOn, describe una proporciOn de bosques, pasti- 
zales abiertos y "chaparrales", que podria considerarse 
muy semejante a Ia vegetaciOn actual. De acudrdo a sus 

Ruto dci frayecto del Di. Adoiphus Wislizenus p- ci estodo de Chihuahua (1846—4fl 

relatos, las cactáceas eran abundantes, ya que se au- 
mentO de ellas a 10 largo de su travesla. Menciona tam- 
bién árboles de táscate (Juniperus), mezquite (Prosopis 
spp.) y otros árboies en las riberas de los rios (NUnez 
Cabeza de Vaca, 1905; Gentry, 1957). 

El ganado bovino, habia sido introducido ai hoy Mexico 
en 1521 por Ordenes del conquistador y Capitan General 
de a Nueva Espana, Don Hernán Cortés. Para al año 
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1562, Don Francisco de Ibarra, funda el reino de Ia Nueva 
Vizcaya, region que ocupaba parte de 10 que hoy sela 
Zacatecas, Coahuila y los estados de Durango y Chihua- 
hua, iniciando el establecimionto do Ia mayor region gan- 
adera de Ia Nueva España al norte del TrOpico do Cancer. 

Tres década después, dos antiguos soldados vascos do 
Francisco de I barra, los hermanos Cristobal y Baltazar de 
Ontivevros, ostablecen en 1596 las primeras estancias 
ganaderas (Roncevalles y San Diego) en el sur do 10 que 
hoy Os el estado de Chihuahua (Rocha 1942), dando on- 
gen a una gran industria, quo con altibajas, progresaria y 
avanza1a a través do los siglos. 

Es preciso mencionar que los ganaderos do Ia 
Colonia se establecieron y pastorearon sus ganados en 
los valles (pastizales abiertos y pastizales arborescentes) 
desde Parral hasta las Ilanuras de Casas Grandes, evi- 
tandosiempreexpanderseal este (el desierto), dadassus 
condiciones do aridez y el poligro de los "indios bárba- 
ros". Sin embargo, no ha sido raro el escuchar quo Ia zona 
desértica del estado d Chihuahua y Ia "invasiOn" do 
gobernadora (Larrea tridenfata) no son otra cosa que el 

producto del sobropastoreo desde Ia colonial, 
afirmaciones ligeras que deberian ser anal izadas deteni- 
damente, antes de vertirlas o aceptarlas. 

Otro famoso personaje, Don Juan do Oñante, coloniz- 
ador del Nuevo Mexico, con su caravana do 83 carrotas y 
aproximadamente 7,000 cabezas de ganado, en 1597-98, 
al recorror longitudinalmente el territorio de 10 que serla 
Chihuahua (desdo Sta. Barbara a Cd, Juárez), siguiendo 
una ruta quo casi marca las actuales carreteras, describe 
on su diario, que atravesando las inmensas Ilanuras (los 
valles centrales do Chihuahua), Ilevaba a su izquierda las 
serranias y montañas, contemplando a su derecha el 

amplio y "amarillo desierto". En 1598, al Ilegar ala region 
do Samalayuca (Norte de Chihuahua), sus carretas so 
atascan on las dunas arenosas, para Ilegar una semana 
después a las orillas del RIo Bravo, dondo pasarla por 
donde después sorIa El Paso do Norte, hoy Cd, Juárez-EI 
Paso, Texas (Hamond y Roy, 1953; Gentry 1957). 
Otro aspecto importanto que pudiera ser responsable do 
Ia condiciOn y fisiografia de los pastaizales de Chihua- 
hua, es el referente al factor fuego. Se atribuye a el 
quo existiesen extensas areas do pastizales abiertos, con 
Ia casi ausencia do otras plantas, excepciOn hecha de las 
cañadas y arroyos donde abundaban todo tipo do espe- 
cies Ieñosas (árboles y arbustos) y hierbas. Esta excep- 
ciOn podria ser el caso del encino, el cual aparentomento 
era muy abundante on las areas con mayor precipitaciOn 
y altura (arriba do los 1,500 motros sobre el nivel medio 
del mar). 

Alvar NUñez Cabeza de Vaca, tamblén hizo frecuentes 
mencionos del uso del fuego por los indIgonas para cazar, 
protegorse de los insoctos y ahuyentar Ia caza de enemi- 

gos. Esta práctica, estaba muy generalizada a Ia Ilegada 
de los espanoles on casi todos los pueblos indIgenas do Ia 
Mesota Central y de Ia antigua "frontera norte", quo hoy 
serla el centro y norte do Mexico. Como dato interesanto, 
sobro Ia suprosiOn del fuego, una do las primeras (si 
acaso no Ia primera) legislaciones "protoctoras" de los 

pastizales on America aparecio on 1570, prohibiendose 
so quemasen las tiorras do pastoreo y los bosques. Quien 
violaba esta ordenanza; si ospañnol o criollo, so le impo- 
nia multa de 100 pesos do "oro comün", si mestizo, moro 
o indio, Ia multa consistla en 100 latigazos o exilio portros 
años (Dusenberry 1963). 

Rita Iapotitica del ricorrido di Alvar Nukz Cabeza di Vice p Aide di Máico (l528-l561 

Humphrey (1958), uno de los estudiosos mas sobrosa- 
lientes del origen y los cambios en Ia vogetaciOn do los 
desiertos del suroeste de los Estados Unidos, conctuye a 
través do las evidencias histónicas y cientificas do (a vege- 
taciOn de los pastizalos desérticos del suroeste do EEUU 
y norte do Mexico, quo dichos pastizales no son un ver- 
dadero clImax, sino quo més bien son un "subclimax" 
mantenido por 01 fuego. Do tal forma, so especula que los 
vasto pastizales abiertos o Ilanuras quo encontraron los 
ospanoles, eran producidos o mantenidos por las quemas 
poniodicas o frecuentes que realizaban los indios (ade- 
más do los fuegos causados por las tormentas eléctricas) 
y quo Ia posible vegetaciOn original y natural (01 cllmas) 
era de árboles bajos (mezquitos, encinos, táscatos y 
otros, segün Ia zona y el clima), arbustos y cactaceas, con 
una cubierta inferior do pastos. Como consecuencia do Ia 

supresiOn de los fuegos conforme a Ia ordenanza y a Ia 
eliminaciOn masiva de las tribus indias (sobre todo en el 
hoy Chihuahua), so presume que Ia vegetaciOn encon- 
trada y doscrita por los españoles hava cambiado grán- 
domonto, encontrándose ahora con un paisaje muy difo- 
rente. Esta teorla aunque un tanto simplista, pues Un 
buon nümero do factores además del fuego están involu- 
crados en los cambios do vegetaciOn, tione sin embargo 
puntos do vista válidos y puede sen aceptable dada Ia 
ausoncia do datos sobre Ia vegetaciOn y el clima existento 
en 01 siglo XVI y sus posiblos cambios a lo largo do más do 
cuatro siglos. 

En los alrededors de Parral, aI sunoesto del estado do 
Chihuahua, so hace monciOn en esas epocas, do abun- 
dantos bosques do encino (Quercus spp.) quo pro- 
porcionaban madora y carbOn a las minas y a Ia pobla- 
ciOn, además do nicos "pastizalos do grama", los cuales 
por su descnipciOn pod nan estan dominados pon el zacate 
navaja o navajita (Bouteloua graciNs) y otras espocies del 
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genera Bouteloua (West 1949). Actualmente esta des- 
cripciOn no corresponde, ya que Ia region se encuentra 
dominada por arbustivas espinosas como mezquites, 
huizaches (Acacia spp.) y otras especies invasoras, como 
el gatuno, largoncillo y chaparro prieto. Sin embargo, aUn 
es posible localizar restos e indicios de encinos y pastas 
de buena calidad como son las diversas especies de 
zacate navaja. La flora de Ia region es muy diferente ahora 
y habria que trasladarse al sur (Carretera a Durango) 0 al 
oeste (Carretera a Guachochic) para encontrar una des- 
cripcion semejante. Brand (1937) considera que en el 
estado de Chihuahua, el uso de árboles de encino y mez- 
quite se generalizO desde 1640. Estos Ultimos crecian de 
5-6 metros en las cañadas y arroyos, más todo parece 
indicar que su distribuciOn era limitada. 

West (1949) hace notar que las menciones de numero- 
sos aguajes que servian de abrevaderos al ganado durante 
el siglo XVII y que dieron origen a lost nombres de ran- 
chos sitios de ganado en Ia Comarca Parralense ("La 
Cienega", "Cieneguilla", "El Ojo", "Los Ojitos", etc.), hoy 
dia no tendrIan sentido pues muchos de los citados 
manantiales han desaparecido a causa de atala sistemât- 
ica y el sobrepastoreo (alteraciOn de las cuencas hidro- 
lOgicas), asi como por el drenaje contInuo de las minas 
inundadas que han afectado el manto freático de Ia 
region. 

Al inicio del siglo XVIII (1709) en el Acta de FuncaciOn 
del Real San Francisco de Cuéllar (hoy Cd. de Chihua- 
hua), Don Antonio Deza y UIIoa, Gobernado de las Pro- 
vincias de Ia Nueva Vizcaya, describe el paisaje original 

de Ia siguiente forma: "...paraje sitado a las orillas de un 
rio de agua dulce y abundante, con alguna pesca, en Balle 
capaz con abrigo de algunos cerros, aiers apazibles, tern- 
peramento suave con cercania a montes para maderas, 
carbOn y lena para el abasto y servidumbre de los pobla- 
dores de inmediaciOn a este Real..." (Escarcega 1978). Es 
interesante hacer notar que en el siglo XX los citados 
montes maderables ya no existirIan. 

El Brigadier Teodoro de Croix, Gobernador y Coman- 
dante de las Provincias Internas de Nueva Espana (hoy 
norte de Mexico y suroeste de EEUU), en 1776 recorre las 
riberas del Rio Bravo en el boy norte fronterizo de Chi- 
huahua y describe Ilanuras de pastos asociados con 
mezquite, gobernadora y hojasén (F!uorensia cernua), 
nopales y abundantes árboles en las cañadas, principal- 
mente mezquite (Chavez 1970), descripciOn que en tér- 
minos muy generales se puede encontrar hay dia. 

El Unlco esfuerzo formal de estudlar Ia vegetaclón de Ia 
que seria Chihuahua, durante el dominio espanol, fue Ia 
expediciOn real enviada porel Rey Carlos III (1788-1 804) 
y dirigida par el Dr. Martin Sessé, medico espanol aveci- 
nado en Mexico, en compania de dos investigadores 
espanoles de apellidos Cervantes y Martinez, asi como de 
un sobresaliente botánico cr10110 mexicano, Don José 
Mariano Mociño (Beltrán 1972). Esta expediciOn en Ia 
cual también participaron los botánicos de apellidos 
Maldonado, Castillo y Longinos, asi como el dibujante 
Atanasio EcheverrIa, colecto y documentO Ia vegetaciOn 
regional (LeSueur 1945). Desafortunadamente los resul- 
tados nunca fueron publicados y aparantemente se 

Pintura mural quo trata de ilustrar Ia vegetaciOn a inicios del siglo XIX, del valle donde ahora se localiza Ia Cd. do Chihuahua, Mexico. 
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encontraron por mucho tiempo en una biblioteca privada 
en Barcelona, Espana. Segun informes recientes, Ia 

colecciOn se encuentra ahora en Estados Unidos (Ohio), 
también en una colecciOn privada (Rzedowski 1986). 

SegUn lo señala Harde LeSueur (1945), naturalista nor- 
teamericano que creciO en Chihuahua, un grán nUmero 
de botánicos, geOlogos y naturalIstas, primordialmente 
norteamericanos, realizaron colectas botánicas en diver- 
sos puntos de Chihuahua a fines del siglo XIX y principios 
del presente. Desgraciadamente, los trabajos son tam- 
bién fragmentarios, difIciles de localizar o muy generali- 
zados, como son el caso de los trabajos del notable Dr. 
Merriam. A fines del siglo pasado (1885), se crea Ia Socie- 
dad Mexicana de Historia Natural, quien promueve los 
estudios botánicos en Mexico, més sin lograr wi avance 
significativo. Aparencen trabajos importantes como los 
de botánico ingles Hemshy, y el de José Rotirosa, más 
como era corn Un en Ia los estudios se centraliza- 
ban en el sur y centro de Mexico, salvo trabajos extraor- 
dinarios, como el del Dr. Eleuterio Gonzalez ("Gonzali- 
tos"), quien publicO "La Florade Nuevo LeOn" (Rzedowski 
1986), y el de Elias Amador quien publicO (a "Flora 
Zacatecana" (1986). 

Para Chihuahua, sOlo existen algunas fuentes descrip- 
tivas muy interesantes, tales como el diarlo de viaje de un 
tal Dr. Adolph us Wislezenus, medico, explorador y aven- 
turero alemán (nacionalizado americano), quien en 1846 
recorre Chihuahua. Wislezenus, colectO durante todo su 
viaje numerosas plantas que enviO y IlevO para su indenti- 
ficaciOn a Estados Unidos, con el Dr. George Engelmann, 
medico y natural ista de Saint Lous, Missouri. En el recor- 
rido del tramo de "El Paso del Norte" (Cd. Juárez) a (a 
ciudad de Chihuahua (ruta comercial de aquellos tiem- 
pos), describe que avanzando al sur, aparecen planicies 
arenosas con mezquite (El Dr. Englemann recibiO de 
Wislezenus, dos especies de mezquite, más sOlo identi- 
ficO una, Ia especie glandulosa) y arbustos similares. 
Antes de Ilegar a Ia zona de Médanos, hablo de "buen 
pasto", seguramente pastizales halOfitos de zacatOn alca- 
lino (Sporobo lus) o toboso (Hilaria), propios de esas 
areas y que en Ia de Iluvias (era el 15 de agosto y 
IlovIa) tienen un aspecto impresionante y sumamente 
agradable. Al dia siguiente, describe a lost MOdanos, 
desprovistos de vegetaciOn, los cuales cruzan con grán 
dificultad por las carretas y el cansanclo de sus bestias, 
durante un dia y una noche, pararido en un 010 de agua, 
que el llama "ojo de Malayuque" (Samalayuca). Aproxi- 
madamente a 20 km a sur de los Médanos entran a una 
planicie muy ancha, flanqueda por montañas que tenlan 
algunos táscates y pinos. ContinUan y Ilegan a unos "pas- 
tizales de grama", de los cuales gustan las bestias. Esto es 
sumamente relevante, pues actualmente en tales plan i- 
cies, salvo que sea un error de localizaciOn, sOlo ericon- 
tramos una vegetaciOn muy definida de matorrales de 
mezquite, chamizo y otros. También observO que el 
"zacate Grama" (pasto navajita?) estaba infestado de un 
pequeno gusano. Si esta especie fuera navajita (Wisleze- 
nus no da datos precisos sobre el particular), el gusano 
podria ser Ia oruga de los pastos (Hemi!uca oliviae), que 
aunque existe, no es actualmente abundante, ni mucho 

menos una plaga en Chihuahua. Habia también mes- 
quites, los cuales también estaban infestados de gusanos 
(aclara que eran diferentes a los de los pastos). 

Aproxlmadamente 50 km al cur de esta area descrita, 
pasan por "Ojo Lucero" y "Laguna de Patos" (Mpio de. 

Ahumada), hasta Ilegar al presidio de "El Carrizal", dias 
después 72 km al sur de "El Carrizal", Ilegan a una area de 
"...excelentes pastos. . ."(son sin duda los pastizales abler- 
tos de las inmediaciones do El Sueco y Gallego), Ia cual 
atraviesan para Ilegar a Ia "Laguna de Encinillas" (localiz- 
ada en los ahora Ejidos Ojo Laguna y El Faro). En esta 
area menciona que además de pastos excelentes, existia 
suficiente lena obtenible de los arbustos de Ia zona 
(,mezquites?). Sin describir Ia vegetaciOn pasa por las 
haciendas de "El Peñol", "Encinillas" y "El Sauz", hasta 
Ilegar a los Ilanos de Sacramento, en los cuales dice 
crecla el mezquite y otros arbustos, más no da detalles. 

Hoy dia, las Ilanuras existentes entre Gallego y Chi- 
huahua se encuentran invadidas por mezquite, gatuno y 
chaparrillo (Eysenhardtia spinosa). Esta invasiOn es def i- 
nitivarnente reciente, ya quo viejos vaqueros y ganaderos, 
aUn vivos, recuerdan haber visto esta lianuras totalmente 
dominadas porzacates, casi sin mezquite u otras Ieñosas. 
Datos muy recientes (1957-59), obtenidosalestablecerel 
Rancho Experimental La Campana en esa zona, corrobo- 
ran esas observaciones, ya quo Ia presencia do arbustivas 
era muy baja (Gonzalez et al. 1981). 

Wislezenus, reside un tiempo en Ia ciudad de Chihua- 
hua y en el mineral de Cusihuariachic. Al año siguiente 
(1847) sale con el ejercito norteamericano que en ese 
entonces invadia a Mexico, con destino a Saltillo, atrave- 
sando el cañOn de Bachimba, para describir después: 
"...toda Ia planicie está cubierta de mezquite y otros 
arbustos, es un verdadero chaparral". El "chaparral", dice 
Wislezenus (usa asi el término español), hizo dificil el 
cam mar a pie 0 a cabal 10 por lo denso y espinoso quo era. 
ColectO diversas especies de cactáceas, Koeberlina (junco) 
y Fouqueria splendens (ocotillo). Esta Ultima planta le 
sorpreride por ser más alta, que las plantas observadas 
más al norte (da una altura exagerada, 30 pies o sea 9 m, 
aproximadamente). Menciona que Ia zone tiene suelos 
arenosos, zacate escaso y pobre. Esta descripciOn, cor- 
responderia a Ia descripciOn actual y aunque no menci- 
ona a Ia gobernadora, aparentemente debido a esto a que 
no Ia conocia, pues envio ejemplares para su identifica- 
ciOn, (a cual quedO identificada como Larrea glutinosa sp. 
divaricata ramosissima. Este arbusto ya lo habla colec- 
tado en el Nuevo Mexico, más no 10 conocia y sOlo to 
incluia en su descripciOn de "...arbustivas similares...". 

Pasa Ia columna militar por Santa Cruz (La Cruz, Mpio. 
de Carnargo) y por Santa Rosalia de Camargo, con el Rio 
Florido a Ia izquierda y "...chaparral por todos lados...". 
Pasan Guajoquilla (Cd. Jiménez) y continUa avanzando 
sobre una amplica planicie de chaparral. Más al sur, 
encuentran Ilanos con zacate (seguaramente los exten- 
sos bajIos de zacate tobosa que aUn existen al sur de 
Jiménez), pero el chaparral continUa hasta entrar a Ia 
Hacienda de San José de Pelayo, ya en el estado de 
Durango. Este chaparral tantas veces mencionadao, es el 
matorral de gobernadora y mezquite caracterIstico de (a 
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zona desértica. 
Todo el relato de Wislezenus, es por demás importante, 

pues aunque errático, nos da una muy buena relaciOn de 
Ia vegetaciOn y los cambios ocurridos en un poco más de 
un siglo. 

ARos despues, con motlvo de los desllndes de Ia nueva 
frontera México-Estados Unidos, existen también algu- 
nos datos, aunque fragmentarios y poco precisos sabre Ia 
flora. Emory (1857) dice queen Ia lineafronteriza de New 
Mexico con Chihuahua, abundaba el zacate navajita 
negra (Boute!oua eriopoda), en asociaciOn con goberna- 
dora, mezquite, palmillay ocotillo. Parry (1859) hablarido 
sobre Ia region de El Paso, Texas, describe que en las 
"mesas" abundabael ocotillo, et hojasén, lagobernadora, 
que el cita como Larrea mexicana, ol agrillo (Rhus micro- 
phylla), capul o capuUn (Condalia obovata), el junco 
(Koeberlina spinosa), Krameria, Ephedra y Yucca. En Ia 
zona do transiciOn con el valle, se encuentran dice: 
"lomas arenosas con chaparral, primordialmente mez- 
quite y acacia". En esas areas los principales zacateseran 
Chondrosium (subdivisiOn del genero Bouteloua, que se 
utilizaba para las especies parryl, gracilis y eriopoda, por 
tanto probablemente se trate de navajita y navajita negra). 

El famosa botánico Forrest Shreve en su visita a Chi- 
huahua en 1937, delimita y describe cinco regiones fisio- 
gráficas; curiosamente no localiza a las poblaciones de 
Chihuahuay Parral dentro de Ia region de las plan icies do 
pastizales abiertos, sino quo las ubica dentro de Ia region 
desértica. V aunque su criteria aparentemente fue Ia 
topografla, Ia altitud (+ de 1.600 m) y Ia precipitaciOn 
(400-600 mm), tal parece que Ia presencia do arbustivas 
entre ellas mezquite, gatuno y huizache (Acacia spp.), 
Celtis y Condalia spat hulata, Ia hizo trazar Ia linea diviso- 
na de Ia zona de pastizales abiertos al oeste de estas 
ciudades. Cuando se refiere ala zona de pastizales abier- 
tos, segUn su clasificaciOn, menciona que algunas male- 
zas indeseables como escobilla (Xantocephallum) se 
están incrementando a expensas de los pastos do navaj- 
ita. Dice también que el gatuno (Mimosa biuncffera) es 
comin en esta regiOn, aunque no en forma cerrada, sino 
como plantas dispersas, eso era 1937. 

El mismo autor, en un trabajo posterior (1942), estim- 
aba que el pasto navajita constituia menos del 80% de Ia 
cobertura en aproximadamente un 60% de las areas de 
pastizales de Chihuahua y Durango. Esto nos indica el 
cambio que han sufrido estas areas en los 50 
años, ya que no fécUmente se localizarlan areas amplias 
dominadas por el zacate navajita. En contraste y como 
dato interesante, ya que mucho so habla tal vez errOnea- 
mente, de Ia abundancia do navajita negra (Boute!oua 
eriopoda), cita el autor a esta especie como una do las 
menos abundante en Chihuahua. 

El cltar traba Jo. botánlcos más reclentes, entre los que 
so destacan el del y mencionado LeSueur (1945), no está 
en los objetivos de esta revisiOn histOrica, ya que además 
de ser más accesibles al püblico, dada su importancia, 
extensiOn y carácter cientIfico, merecen un trato espe- 
cial. Unicamente coma anotaciones historicas Os apropi- 
ado incluir dos informes que hacen alusiOn a Ia producti- 

vidad de los pastizales. En 1926 Ia carga animal era baja, 
resultado de los efectos depredadores do Ia RevoluciOn 
en Mexico, quo diezmaron significativamente Ia ganad- 
eria. Los pastizales so dice, se encontraban on "bluenas 
condiciones", estimándose sOlo unas 100,000 cabezas de 
ganado en todo el estado. A fines do 1930, los pastizales 
se encontraban aün en mejor condiciOn, ya quo Ia sequla 
do 1929 habIa diezmado nuevamonte las ganaderlas, 
estimándose sOlo 30,000 cabezas. Se estimaba también 
que ese año los pastizales de Chihuahua podrian sopor- 
tar 2.5 millones do cabezas al año, si bien manejados 
(Machado 1975). Este apunte es notable, ya que involucra 
el concepto de manejo, coma modio para aumentar Ia 
carga. Sin embargo, este cálculo Os una exageraciOn y so 
hacia en base a una capacidad de carga o coeficiente do 
agostadero promedio de 10 hectáreas por cabeza y a Ia 
superficio total de Chihuahua (25 millones do hectáreas). 
A pesar de a "buena condiciOn de los pastizales, no 
seria factible por Ia topografIa do los terrenos (sobre todo 
en Ia sierra), disponibilidad de agua para eI ganado y Ia 
menor productividad forrajera do los matorrales desérti- 
cos del forte y oriente del Estado. 

Atinadamento, Brand (1937) señala que cualquier intento 
do reconstruir datos para describir Ia vegetaciOn sOlo se 
presta para entrar en debates casi estériles, considerando 
quo serios cambios deben haber ocurrido 0 partir del 
siglo XVII con Ia presencia do ganados ya en nümoros 
importantos. 

Reflexionando sobre esto y al analizar los escasos 
datos disponibles, so puede decir quo Ia vegetaciOn anti- 
gua y sus cambios, sobre todo Ia do los pastizales abier- 
tos do Chihuahua, donde floreciO tan importante ganad- 
eria, seguira siendo en grán parte un mistenio, resignándose 
en muchos casos a Ia romántica descnipciOn do "...exton- 
sas Ilanura con abundate pasta, quo Ilegaban a los estni- 
bos do Ia montura". 
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Nevada Range Education: The People's Choice 
Sherman Swanson, Randol Waters, Jason Davison, Wally Peterson, Dave Torell, and Dick Williams 

It may not be surprising, but the ranchers in Nevada 
ranked "livestock and wildlife water developments" as the 
number one programming priority for range extension. 
Government range managers gave top ranking to "proper 
management of important range types for all users" while 
other people interested in range management thought 
that "proper management of streams and streamside 
vegetation (riparian areas) for all users" should be the top 
priority. These responses came from a survey that the 
"Range Resources Management and Planning Extension 
Team" conducted to help determine needs and set prior- 
ities for a range extension four-year plan in Nevada. 

The team reduced an array of extension program topics 
into a list of 16 that fit the needs of the State. After the 
survey was tabulated, the team outlined specific topics 
for a four-year plan. The topics in the survey are listed 
with their average importance ratings from all respond- 
ents in Table 1. Respondents rated each topic as very 
important (5), important (4), undecided (3), of minor 
importance (2), or not important (1). Thirty question- 
naires were sent to each of the three groups of clientele in 
each of the four Extension Areas of the State (for a total of 
360). The three clientele groups were: 1. agriculturalists 
interested in range management; 2. government employ- 
ees in range management, and 3. other concerned citi- 
zens interested in rangelands. Of the 360 questionnaires 
sent out, 180 were returned, a 50% response rate. Of these 
159 were complete and usable. Response rate was twice 
as high from agency personnel. 

There was general consistency among types of res- 
pondents, although some topics were perceived as signif- 
icantly more important by different groups. Government 
range managers perceived the seasonal effects of grazing 
as important. They rated "best time to graze important 
range types" higher than did agriculturalists or other 
concerned citizens. They were also more interested in 

Table 1. TopIcs Identified for extension programmIng In Nevada 
and their advantage Importance ratings as perceIved by all res- 
pondents. 

Proper management of important range types for all users. 4.6 

Best time to graze important range types. 4.5 

Proper management of streams and streamside vegetation 4.3 
(riparian areas) for all users. 

Livestock and wildlife water developments. 4.2 
Respect for range resources and property rights (soil, 4.2 
vegetation, fences, water developments, etc.). 
The benefits of including many uses in proper range 4.1 
management 

Forage use mapping, photography, and other records to 4.1 
determine the effect of grazing management. 
Plants for conservation and revegetation. 4.1 
Financial considerations in range management. 4.0 
Revegetation of drastically disturbed rangeland. 4.0 
Identification of important range plants. 4.0 
Planning public and private rangeland management jointly 4.0 
by all users and managers (CRMP). 
When and how to use fire on rangelands. 4.0 

Revegetation of burned areas and planting fire resistant 3.9 
vegetation 
Identification and control of range weeds and poisonous 3.6 
plants 

Manipulating range vegetation with machinery, seeding, 3.5 
and herbicides. 

Only the first two and last two were significantly different from most of the 
others. 

"proper management of important range types for all 
users" than were other concerned citizens or agricultural- 
ists. Other concerned citizens were more interested in 
"proper use of streams and streamside vegetation (ripar- 
ian areas) for all users" and in "the benefits of including 
many uses in proper range management"; both of these 
were rated lowest by agriculturalists. Agriculturalists, 
who most directly suffer the cost of range vandalism, 
were more interested in "respect for range resources and 
property rights (soil, vegetation, fences, water develop- 

Authors are extension range specialist; extension staff development special- 
ist; Northeast Area agronomy and horticulture agent; Douglas County agent In 
charge; Southern Area livestock specialist; and previously Humboldt County 
livestock agent for the University of Nevada, Reno. 
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ments, etc.)" than were other concerned citizens or 
government range managers; likewise they were more 
interested in "manipulating range vegetation with mach- 
inery, seeding and herbicides" than were government 
range managers or other concerned citizens. 

There was also a difference among Areas of the State 
concerning the importance of programs on livestock and 
wildlife water developments (Central 4.43, Northeast 
4.37, Southern 4.19, and Western = 3.89). Within the 
agriculture sector, there appears to be a much stronger 
interest in "identification and control of weeds and poi- 
sonous plants in the Northeast area (4.50) than in other 
Areas, especially the Southern Area (2.33). The Northeast 
Area is primarily sagebrush-dominated cold desert and 
produces over half the cattle in the State whereas the 
Southern Area is predominantly Mojave Desert. Agricul- 
turalists also seemed to be more interested in "forage use 
mapping, photography, and other records to determine 
the effect of grazing management", in areas other than 

the South. Perhaps these monitoring techniques leave 
something to be desired in a region of erratic preciptation 
and multiple growing seasons. 

In addition to asking respondents to rate the impor- 
tance of the sixteen identified topics, each was asked to 
indicate which audience Extension should attempt to 
reach. Respondents believed that ranchers were the most 
important group to be reached, followed by youth, govern- 
ment agencies, sportsmen, envirionmentalists, recrea- 
tionists, and the public, respectively. Although every type 
of respondent except youth leaders rated ranchers as the 
most important audience, each audience group except 
ranchers rated themselves higher than others did. Predic- 
tably, youth leaders rated youth as the most important 
audience. 

One final question asked the number of days per year 
each respondent spent time on rangeland. The overall 
average was 141. The most frequent response by ranchers 
was 365 and their average was 196. Agency range manag- 
ers were on rangeland an average of 132 days per year 
and other concerned citizens 106. There did not seem to 
be any correlation between the days spent on rangeland 
and the perceived importance of the educational mes- 
sage or audience. 

The team used the survey to develop a plan consisting 
of eight priorities that will be the focus of educational 
programs to: 

1. Apply appropriate management concepts in selected 
range types of Nevada; 

2. Promote coordinated resource management among 
government, private citizens, and public interest 
groups as appropriate: 

3. Incorporate monitoring into proper range manage- 
ment; 

4. Apply an appropriate mix of management strategies 
in diverse riparian settings; 

5. Seasonally balance range livestock operations to 
best use the mix of Nevada's range types; 

6. Efficiently install and utilize livestock and wildlife 
water developments to optimize rangeland manage- 
ment; 

7. Identify and properly control range and pasture 
weeds and poisonous plants; and 

8. Respect range resources and property rights. 

Society for Range Management 
Accredited Universities 

as of March28, 1989 

Colorado State University 
Oregon State University 

New Mexico State University 
Texas A&M University 
Texas Tech University 
University of Arizona 
University of Idaho 

Utah State University 
Washington State University 
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Can You Afford Not To Have A Living Trust? 
John Alan Cohan 

Ever since the Wall Street Journal recently reported 
about the increasing use of "living trusts," there has been 
considerable discussion among financial planners on this 
attractive and safe estate planning device. This article will 
explain how a living trust works and what advantages you 
may realize in creating a living trust of your own. 

One of the main purposes of creating a living trust is to 
legally protect you and your loved ones from the lengthy 
red tape of probate court proceedings. For example, pro- 
bate costs and estate taxes in a typical estate of $1.2 
million can amount to $280,000—money that would oth- 
erwise be in the hands of your heirs. In addition, probate 
administration requires that personal information con- 
cerning your wealth and business operations be made 
public. In contrast, living trusts protect family members 
from expensive and emotionally draining estate settle- 
ment proceedings, without undue delay, with tremend- 
ous savings, and with total privacy. 

What is a living trust? Living trusts are present transfers 
of property—whether real property or personal property, 
livestock, interests in a business, or other property 
rights—into trust. If you are the person who creates the 
trust you are called a "settlor" or "trustor." You can watch 
the trust in operation, determine whether it fully satisfies 
your expectations and, if it does not, revoke or amend the 
trust. Living trusts also permit you to delegate administra- 
tion of the trust to professional trustees, which is desira- 
ble for people who wish to divest themselves of manager- 
ial responsibilities. The person or persons who ultimately 
benefit from the trust are known as "beneficiaries." Legal 
title of property is actually transferred into the trust. 

There is great flexibility available with living trusts with 
regard to future estate planning, and significant oppor- 
tunities to save on federal estate, gift, and income taxes. 
And because of the simplicity of living trusts, there is no 
need to feel intimidated by the procedure. Examples of 
the most frequently used types of living trusts are dis- 
cussed below: 

1. A "joint trust" with regards to one's personal home, 
home furnishings, or ranch. With a married couple, these 
assets are transferred into trust, and each party will have 
the lifetime use and enjoyment of the property, with the 
right to sell or encumber the property. Upon the death of 
both parties, the property will pass to the stated benef I- 
ciaries without probate, and without delays. 

2. Trusts for divorced parents who have remarried are 
very important to preserve the status of one's separate 
property upon remarriage and to provide for children 
from the previous marriage. Such a trust prevents the 
commingling of the trustor's separate property from 
property acquired in the new marriage, and eliminates the 
possibility of a Will contest later. 

3. A trust can be used to support elderly parents. 
Income from property placed into trust may be applied for 
parental support for life, and as trustor you can escape 
income tax liability for income produced from the trust. 

4. Trusts can be an alternative to outright gifts to child- 
ren. Distribution of money or property to children can be 
timed in accordance with the trust instrument, and provi- 
sion can be made for periodic distributions of lump sums 
or specific property. 

5. Insurance trusts can be used to provide greater flex- 
ibility in distributing life Insurance proceeds and to 
reduce estate taxes. Income from life insurance, for 
example, can be payable to your surviving spouse during 
his or her life, with the principal payable to children 
thereafter. 

6. A charitable trust is recommended for people who 
want to make charitable gifts but also retain control of 
their property during their lifetime. Property is transferred 
into trust for the future benefit of a charity, and a lifetime 
interest is retained for your family or another beneficiary. 
You receive a current income tax deduction for the value 
of property contributed to the trust, less the value of 
income retained. 

7. A trust can be used to gradually transfer an entire 
business (whether sole proprietorship, partnership or 
corporation) to your chosen heirs over a designated 
number of years, so that you can test the waters to see if 
your successors in fact will operate in the fashion you 
would want. 

There are many other types of trusts, and virtually any 
type of property can be transferred into a trust. It is also 
vitally important to still have a Will as a "back-up" to the 
trust or trusts in case anything goes wrong, or in the event 
your estate is entitled to collect an award for damages 
occasioned by a wrongful death claim. Only a small pro- 
portion of lawyers have a working familiarity with living 
trusts and other estate planning programs, and it is 
always important to seek out legal advice to determine 
whether a living trust or other type of trust is a suitable 
vehicle for your particular intentions. For additional 
information or assistance, readers may feel free to con- 
tact the author, and there is no charge for an initial 
consultation. 

John Alan Cohan is an attorney based in Los Angeles. He can be reached at: 
(213) 557-9900. 
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Brucellosis—A Range Livestock Problem 
Alan Estipona, Roy E. Mason, Jr., and James A. Young 

Range managers involved with the movement of live- 
stock, especially across state tines, are aware of the exist- 
ence of animal health regulations governing the disease 
brucellosis. 

Brucellosis is a highly contagious disease primarily 
affecting cattle, goats, sheep, and swine with occasional 
transmission to man. In humans, the disease is known as 
undulant fever, Malta or Mediterranean fever, or Bang's 
fever. Brucellosis is a bacterial disease attributed to Bru- 
cellasbortus in cattle, B. melitensis in sheep and goats, 
and B. suis in swine. Common names of brucellosis infec- 
tions include Bang's disease, contagious abortus, infec- 
tious abortus, enzootic abortus, and "slinking of calves". 
In cattle, the disease is characterized by premature 
expulsion of the fetus (abortion), retention of the pla- 
centa, and infertility. Transmission to man is usually via 
the form that infects cattle, but the others may also infect 
man. 

The first clinical report of the disease in man was des- 
cribed by Hippocrates in the fifth century B.C. In the 15th 
century, brucellosis was common in Spain and was 
brought to the New World by the Spaniards. One chronic 
sufferer was the French Emperor, Napoleon Bonaparte. 
He suffered from recurrent fever, which may have been 
one of the major obstacles for his failure to win at Water- 
loo. He was concerned about his health and gave instruc- 
tions that an autopsy be made after his death. The autop- 
sy showed large amounts of arsenic in his body and it was 
concluded that the cause of death was poisoning. Napo- 
leon was a compulsive arsenic eater and may have found 
that the arsenic relieved some of his problems. Several 
years later, a conclusive diagnosis of Malta fever (brucel- 
losis) was made. 

Diseases resembling brucellosis commonly occurred 
in the Mediterranean area. Malta was an important loca- 
tion for the spread of brucellosis during the Crimean War. 
It was not until early in the 19th century that the cause was 
isolated. In 1886, Sir David Bruce, after whom the Bru- 
ce/ia organisms were named, isolated the bacteria Bru- 
ce/Ia and named the organisms Micrococcus melitensis. 

Nature and Epidemiology of the Disease 
Bruce/Ia infections are known throughout the world, 

but are most common in cultures where livestock hus- 
bandry is an important aspect of society. The chances of 
humans acquiring the disease depend on the level of 
personal contact with infected animals. Farmers, slaugh- 

terhouse workers, and veterinarians are high risk occupa- 
tions for this disease. Formerly, the most frequent means 
of infection was from the consumption of non-pasteurized 
raw milk from infected animals. It was estimated, before 
the widespread testing of cows and pasteurization of 
milk, that lOto 15 percent of the American population was 
infected. Now the disease is so infrequently encountered 
among Americans that it may not be diagnosed easily. 

The current status of brucellosis infections in man is 
difticult to determine. Not all governments require physi- 
cians to report cases of infectious abortions to public 
health authorities. In the United States, human brucello- 
sis is a reportable disease in every state except Nevada. 
Knowledgable experts believe that the occurrence of the 
disease in humans is 25 times more prevalent than 
reported because of misdiagnosis or underreporting. 

It was estimated in 1949 that five percent of the adult 
cows in the United States were infected with brucellosis. 
These infected animals occurred in 20 percent of the cow 
herds in the nation. In addition, one to three percent of all 
swine were infected. In 1960, The U.S. Department of 
Agriculture reported that of the 1,146,811 cattle tested, 
only 1.1 percent of the cattle were infected. Since then all 
states have established bruceliosis eradication programs. 

Currently, there are 24 states in the nation that are 
certified free of brucellosis. Arizona, Idaho, Illinois, and 
Iowa are among the states who have set goals of eradica- 
tion by 1988. Nevada has set the goal of being brucellosis- 
free in 1989. It is estimated that 70 percent of the remain- 
ing infected herds in the United States occur in Texas, 
Louisiana, and Florida. 

The various species of Bruce/Ia, which are small, gram- 
negative, non-mobile, non-sporing, coccobacilli, are di- 
vided into types based on their biochemical, serological 
or metabolic characteristics. The various species and 
forms of Bruce/Ia are always interacting to form new 
strains which may differ in virulence to the different sus- 
ceptible species. Brucella neotomae is found only in 
desert wood rats in contrast to the widespread distribu- 
tion of other species in the genera. 

Mode of Transmission 
In cattle, the most common source of infection is from 

the infected discharge of pregnant animals at the time of 
abortion. The bacteria can be transmitted by forage that is 
consumed soon after contamination. Brucellosis usually 
spreads quite rapidly through susceptible herds. Cattle 
that are infected with brucellosis are usually difficult to 
breed, give birth to weak calves, or retain placentas even if 
abortion does occur. It is estimated that infected cows 

The authors are research assistant. U.S. Department of Agriculture, Agr. 
Rae. Serv., Reno, Ney.; DVM and rancher, Plymouth, Calif.; and range scient- 
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have 20 percent lower milk production and 40 percent 
fewer calves than brucellosis-free herds. The detection of 
infected herds is difficultbecause of the long and variable 
incubation period from infection to when the symptoms 
become apparent. A positive reaction to a blood test for 
brucellosis is usually evident 60 days after infection, but 
abortion may not occur for one to four months after mid- 
gestation exposure. The general mode of transmission 
from animal to human occurs either by direct contact with 
the infected tissue or through ingestion of contaminated 
milk or milk products. Respiratory spread, through inha- 
lation of contaminated dust or droplets,. has also been 
suggested as possible among laboratory workers. 

The signs and symptoms associated with brucellosis 
are variable and depend on the clinical stages, the organ 
system affected, and the species of Bruce/Ia causing the 
infection. The signs and symptoms of acute human bru- 
cellosis are malaise, chills, night sweats, weakness, fatigue, 
and weight loss. In chronic brucellosis, intermittent, 
malaise and a low-grade fever persisting over a period of 
weeks, months, or years are the most common com- 
plaints. The skeletal system is the most common site for 
complications to occur. Severe pain of bones of the lower 
extremities, arthritis, and small joint abscesses are usu- 
ally very common. The nervous system and the cardio- 
vascular system are the next most common sites that are 
involved. Pulmonary brucellosis may also occur and is 
expressed as bronchitis, pneumonia, emphysema, or 
lung abscess. Other organs and systems kivolved include 
the spleen, the skin and soft tissues, the eyes, and the 
hematopoietic system. 

Of the Bruce/Ia species, B. melitensis is the most viru- 
lent, invasive, and has the highest chance of producing 
additional complications at the rate of about 10 to 35 

percent. B. abortus has less frequent complications. B. 
suis has a tendency to cause chronic illness and destruc- 
tive lesions, while B. neotomae is found only in the desert 
wood rat and has not caused any known complications to 
humans. 

infection in Wildlife 
Brucellosis is a continuing economic and public health 

problem. As a result, increasing work and studies are 
being made to determine the actual impact or effects of 
brucellosis in wildlife. The importance of this problem is 
probably best exemplified by the relationship of wild 
animals with cattle. Some believe that wildlife have no 
significant role in the epidemiology of Bruce/Ia abortus. 
However, several extensive serologic and bacteriologic 
studies have identified potential sources of infection 
among wild animals. 

In 1930, Bruce/Ia abortus was found from an enlarged 
testis of an American bison. Several studies have also 

proven that elk were susceptible to Bruce/Ia abortus. In a 
serological examination of 1,165 elk in Wyoming, 307 of 
the animals reacted positive to brucellosis. Abortions, 
birth of premature and nonviable calves, hygromas, and 
synovitis in the limbs were some of the clinical evidences 
of brucellosis in the artificially and naturally infected elk. 
However, results and comparisons of various serological 
tests on elk sera have provided inconsistent results. 

White-tailed deer and the mule deer have also been 
reactive to brucellosis serological tests. It is assumed that 
Bruce/Ia abortus is probably the infecting organism 
affecting the deer population. Bruce/Ia abortus is the only 
species that has been found infecting deer species in the 
United States. 

A number of studies have also shown that rats have 
contracted brucellosis through ingestion of infected ma- 
terial. One study suggested that the infectious agent 
comes from the rats excreta and can be transmitted 
among the rats after contact exposure. Bruce/Ia abortus 
was present in several house mice, while Bruce/Ia neoto- 
mae have been demonstrated to be present in the desert 
wood rats. In addition, all areas from which Bruce/Ia neo- 
tomae has been isolated have also caused other animals 
to be seropositive. 

Another possible reactor to brucellosis in some regions 
is sheep. Sheep that were grazed up to 6 months annually 
in many of the areas where wildlife tested positive for 
brucellosis have tested positive for Brucella. The close 
proximity of sheep to wildlife allows excellent opportun- 
ity for contact. This transmission can occur through par- 
asites, infected pastures and trails, infected drinking 
water, and through excreta of all types from the sheep. 

Several methods of transmission of Bruce//a among 
wildlife has been proposed. Fleas from the infected wood 
rat indicate that the arthropod-Iike fleas may be involved 
in the rote of transmission. Infection may also come from 
ingestion of infected carcasses. For example, white mice, 
deer mice, and wood rats have been infected in the labor- 
atory after having fasted and allowed to feed on mice 
killed after 8 days of being infected. A third possible mode 
of transmission might be the ingestion of aborted fetal or 
placental material. All these possible modes of transmis- 
sions should receive more serious attention and further 
studies are needed. 

DIagnosis 
The most accurate method of diagnosis of brucellosis 

is through isolation of the Bruce/Ia organism. This is usu- 
ally done through microbiological examination of speci- 
mens from suspected animals. A positive result can usu- 
ally prove the presence of the disease in a herd. 

Cattle that are diagnosed as infected with brucellosis 
must be sold for slaughter. The exposed herd must be 
quarantined until repeated testing show the remaining 
animals are free of the infection. A state or federal veteri- 
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nary officer works with the rancher until the infection is 
eliminated. 

Recently, the federal government proposed withdraw- 
ing much of the funding for the brucellosis program in 
1990. This forces the remaining states with the disease to 
itensify eradication programs or face possible restric- 
tions from their disease-free neighbors. 

Prevention and Control 
Because of the economic losses to the livestock indus- 

try and the public hazard, it is necessary to actively con- 
trol the occurrence of brucellosis in animals. There are 
two basic methods for controlling the disease: isolation 
and slaughter of animals with the disease and immuniza- 
tion by vaccination with live strains of Brucella. 

It is recommended that female calves from 4 to 12 
months old be vaccinated with strain 19 vaccine in areas 
of high infection rate. This vaccine is a lyophilized agglu- 
tinogenic strain of Brucella abortus. The U.S. Department 
of Agriculture is in charge of maintaining the strain 19 

vaccine and providing culture stocks. In 1987 a total of 9.1 
million calves were vaccinated. 

The individual state governments maintain various 
forms of control over the importing of breeding cattle. 
Usually a brucellosis test within 30 days of the date of 
movement across state lines is required. Some states may 
not allow the importing of animals from herds that have 
been quarantined in other states even if they pass the 
brucellosis test. The best form of enforcement of laws and 
regulations concerning brucellosis is for informed ranch- 
ers to be aware that they are protecting their own invest- 
ment when they adhere to the regulations. 

In human populations, the pasteurization of milk is one 
of the best means of preventing human brucellosis. Veter- 
inarians, farmers, and meat packers should observe strict 
rules of sanitation. There is a real need for public aware- 
ness for all aspects of the brucellosis problem, because 
there is always the possibility for modification of the 
organism, resulting in an explosive outbreak of the dis- 
ease and thus becoming a problem to livestock producers 
as well as a continuing threat to public health. 

Changes from Free to Fee Hunting 
Deiwin E. Benson 

The issue of managing for wildlife and natural resource 
values on private and public lands is a growing concern. 
Sport hunting is a common denominator for interaction 
among landowners, users, and resource managers. Hunt- 
ing can provide an income from the land, serve as a 
population regulation tool for large animals, and provide 
for recreation and food supply. 

Private lands produce and maintain game animals. 
Landowners are asked to share their property rights with 
hunters as recreational demands increase. The idea of 
hunting on private land with no access costs is changing 
to paying for access privileges. 

There is also a growing interest about charging for 
hunting (and other recreation) on public lands. Big game 
hunting, especially, represents a value of public lands 
where large sources of biomass (animals) are produced 
and removed without commensurate generation of revenue 
for management. This paper reviews the causes of change 
from free to fee hunting, the context in which it occurs, 
consequences of change, and implications for the future. 

Cause of Change 
Hunting has definite problems of supply and demand. 

Demand for hunting is high even though hunter numbers 
were down slightly from 17.4 million in 1980 to 16.7 mil- 
lion in 1985a. According to the United States Fish and 

Wildlife Service 1985 National Survey of Fishing, Hunting 
and Associated Recreation. Hunting generated $10.1 bil- 
lion in the U.S. during 1985. Supply of hunting opportuni- 
ties may be decreasing however. A 1986 survey of hunters 

by National Family Opinion Research Inc., provided 
insight about why hunters have become discouraged. 
The top five factors were: 

1. Poor access to hunting land; 
2. Crowded hunting areas; 
3. Finding time to go hunting; 
4. Less cooperation from landowners; and 
5. Less game in general. 

In the East, Brown et al. (1984) reported a steady increase 
of lands being posted against hunting access in New York 
between 1963 and 1980. By 1980, approximately 50% of 
the private land in upstate New York was posted. If post- 
ing continued to increase at rates experienced between 
1963 and 1972, all private land in New York would be 
posted in 1993. In the West, Guynn and Schmidt (1984) 
reported that 79% of private land was closed to hunting in 
Colorado during 1977, up from 68% in 1969 (Rounds 
1975). 

Access was considered a major problem by wildlife 
administrators in 26 of the 50 states (Wright and Kaiser 
1986). In western states with 16-75% of the area in public 
land, 91% of administrators indicated that access was a 

major problem. In contrast, states where public lands 
occupied �1 5% of the area, 57% of administrators felt that 
hunter access was a minor problem. 

Author Is associate professor, Department of Fishery and Wildlife Biology, 
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Insufficient access by hunters has important economic 
and political implications for wildlife management. Prim- 
ary sources of funds for wildlife management programs 
include: licenses; excise taxes on sporting goods; and 
other sportsmen-generated revenues. As opportunity for 
hunting declines, so do hunter numbers, revenues for 
wildlife programs, and political support for wildlife. 

Fee hunting can promote the opening of closed pri- 
vate lands for access and promote better management 
of public lands for wildlife. Conversely, fees can — 
discourage hunters. 

Context of Change 
Definitions for ownership and access to 

wildlife on private lands must be addressed to 
fully understand the "fee or free" hunting pr 
Wildlife belongs to the people of the U.S., but access 
to wildlife on private land is controlled by the landop- 
erators. Bean (1977) reviewed the evolution, applica- 
tion, and improvement of federal wildlife law and con- 
cluded that wildlife in the United States was not the 
private property of any individual or group but was the 
collective property of all the people. Government (state 
and federal) has a paramount role as public trustee in the 
task of wildlife conservation. 

Property rights, however, include access controls to 
land held by private owners, groups of owners, and their 
operators. "Ownership of land has not carried any obliga- 
tion or responsibility on behalf of the owner to use it for 
the public interest" (Binger 1975). State and federal 
agencies can execute their role as trustee for wildlife on 
national interest, public lands; yet roles and relationships 
for managing wildlife on private lands are much less clear. 
Russell Train (1978) posed the rhetorical question of 
"Who owns wildlife?" His answer relates best to the con- 
fusion over private lands where "wildlife ... is owned by 
both everybody and by nobody. And, in this country as 
well as abroad, our approach to wildlife has, in fact, 
generally been governed by the familiar principle that 
everybody's business is nobody's business, that what belongs 
to everybody belongs to nobody and is, therefore, fair 
game for anybody." 

Managing the public's wildlife on public land is one 
problem, but the dilemma of how to deal with the public's 
wildlife on private land becomes a more critical issue. 
Landowners are not generally able to use wildlife on their 
property for personal or economic gain except as pro- 
vided by state and federal wildlife agencies for the public 
at large. This occasionally means that no opportunity 
exists for landowners to personally obtain licenses to 
hunt or to seek specific hunters on their land even though 
costs of producing animals were borne by private land- 
owners. The public, through random drawing, may have a 
permit to hunt in the area of a landowner's property. It is 
easy to understand how landowners become confused 
and angry over wildlife on their land and express con- 
cerns about hunters who seek permission for access. 

The first American Game Policy (Leopold 1930) recom- 

mended three ways to include landowners to manage for 
wildlife: 

1. Buy them out and become the landowner; 
2. Compensate them directly or indirectly for produc- 

ing a game crop and for the privilege of harvesting it; 
3. Cede them the title to game so that they will own it 

and can buy and sell it just as they own, buy and sell 
their poultry. 

The first option was considered viable for cheap lands, 
but prohibitive elsewhere. The second option was 
feasible anywhere. The third option was the "Eng- 

lish System" and was rejected as incompatible 
with American tradition and thought. 
Benson (1988a) reviewed examples of how the 

three options were used and viewed currently in 
the U.S. Land ownership was central to the issue. 
The idea of ceding public wildlife values directly to 

private persons was not very popular. For example, the 
federal government was not successful to turn public 

lands over to private persons via the "Sagebrush Rebel- 
lion." Similarly, political attitudes were not favorable for 
converting private lands to public ownership and manage- 
ment. 

Sentiment for converting public wildlIfe to private 
ownership is a matter of discussion among landowners, 
sportsmen and wildlife agency personnel. The term "pri- 
vatization" has been used to describe the process of ced- 
ing wildlife ownership rights from the government to the 
private sector. It is also used when certain incentives are 
provided to landowners that formerly were under total 
control of state wildlife agencies. On the negative side, 
Kruckenberg (1987) said that "if one takes a public 
resource, that is managed by a public agency, for the 
public good—and transfers some or all of that manage- 
ment responsibility to the private sector, it is priva- 
tization—pure and simple. With that as a basis for defini- 
tion, it should come as no surprise that the Wyoming 
Game and Fish Commission, and consequently the Game 
and Fish Department, is opposed to privatization in any 
way, shape or form." On the positive side, providing land- 
owners with opportunities to be included in goal setting, 
making harvest objectives and decisions about hunters 
on their property is considered a logical way to form a 
partnership between producers, consumers, and the pub- 
lic trustees. Teer et al. (1983) Burger and Teer (1981) and 
Steinbach and Ramsay (1988) compared hunting sys- 
tems in Texas and the U.S. with the sometimes maligned 
"European System" and concluded that similarities exist 
in some areas where private landowners are actively con- 
cerned with managing wildlife and recreation and where 
some hunting decisions have been conveyed to land- 
owners. Vet, there is no private ownership of game. 
Rather, some of the responsibilities, authority, and advan- 
tage of wildlife are vested in the landowner by the state 
wildlife agency, which leads to better management. Wild- 
life are not privatized in this manner; they are revitalized! 

Somewhere between the extremes of taking and giving 
rights, compensation methods for enhancing wildlife and 
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hunting on private land were tried with limited success 
(Teer et al. 1983, Burger and Teer 1981, Holecek and 
Westfall 1977, Benson 1976). In 1985 Wigley and Mel- 
chiors (1987) conducted a survey of all state wildlife man- 
agement agencies to determine the extent of state man- 
agement programs for wildlife and hunting on private 
land. These represent forms of compensation. In 43 
states, agencies had management programs for wildlife 
and 38 states sponsored programs to increase public 
access. Programs were considered successful in 48 
states. Wildlife agencies perceived success, yet attitudes 
of hunters and landowners seemed to indicate otherwise. 

Consequences of Change—Private Land 
Changes in the hunting system from free access to 

paying fees for access is evolving on both private and 
public lands. Hunters may be more willing than managers 
and landowners to accept fee hunting and to lease private 
lands for access. Berryman, (1981) the lead speaker at the 
conference about "Wildlife Management on Private Lands," 
said that "the plain average sportsman has been ahead of 
the professionals and the administrators, and has been 
willing for many years to accept the kind of system that 
will assure the future of habitat and the opportunity to 
harvest game surpluses." 

Wiggers and Rootes (1987:526) surveyed the views of 
the nation's wildlife agencies about private landoperators 
who lease land for hunting. Fifteen states, primarily in the 
southeast (mostly private land states) considered the 
amount of private land leased to be of major importance. 
Leasing increased in 14 states and remained stable in 12 
states. Twelve states reported that lease hunting increased 
the amount of private land available to hunting; but 23 
states said it had little effect. Four states reported a 
decline. Eight states reported that hunting opportunities 
were improved while 18 states believed that fee hunting 
somewhat limited the average sportsman's opportunity to 
hunt. Game abundance was reported to have increased 
on leased lands in 19 states. No state reported that abun- 
dance had declined. Most wildlife agencies reported that 
economic gains from lease hunting had not influenced 
landownersto make habitat improvements. Habitat improve- 
ments on leased land were reported by 8 states. No 
improvements were reported by 31 states. This summary 
may reflect the lack of knowledge and responsibility by 
wildlife agency professionals for private land work. Wild- 
life agencies have traditionally had less direct interest, 
contact, and impact with the private sector. 

Actual attitudes of sportsmen about fee hunting are not 
well reported. Langner (1987) reported that 8% of Ameri- 
can hunters paid to use private land. Benson (1988b) 
reported from a random sample of 355 hunters in five 
states that 10% paid fees for big game, 1% for small game, 
6% for upland game and 6% for waterfowl. A willingness 
to pay was expressed by 51% of the sample. In the same 
report 55% of National Wildlife Federation affiliate leaders 
representing 34 states expressed a willingness to pay for 
hunting. 

Consequences of Change—Public Land 
The idea of charging fees for hunting on public land is 

also growing. Fee hunting is a way to add values in the 
form of economic income from wildlife and recreation to 
existing non-market values. Thomas (1984) reviewed sen- 
timent about charging user fees for managing public 
land. It was reported that wildlife habitats would be pro- 
tected better when hunters pay for using wildlife similar to 
how other users pay for extracting natural resource 
commodities. Activities such as outdoor recreation that 
do not produce income will have a harder time competing 
with uses that produce revenue. Thomas justified fee- 
hunting for big game because it has a more equitable 
relationship with other products of forests and range- 
lands such as wood production and livestock use. He 
cited Jackson (1980) who said: 

...The essential difference between game and non-game ... is 
the degree to which ... property rights are ... obtained .... When 

you have it in your creel orbag, it's yours ... non-game wildlife 
never becomes the property of an individual .... The "lucky" 
hunters convert a capital item to non-durable goods ... title 
is transferred from the state to the ... individual .... (Hunters) 
privatize the commons. 

These economic sentiments do not suggest that aesthetic 
and other non-market values should be overlooked. Aes- 
thetic values of wildlife and public lands should always 
remain high. By adding a market component through fee 
hunting, the commodity values of wildlife and hunting 
would be added to the bundle of non-market values. 

Judgments about Consequences and Results of 
Change 

The most significant change taking place due to fee 
hunting is that wildlife and recreational values are being 
positively expanded and included in decision-making by 
the private and public sectors. Benefits are derived by 
landowners, land agencies, land users, and managers of 
wildlife and recreation. 

Public and private sectors must weigh aesthetic and 
economic justifications when searching for alternatives. 
Public lands were intended for public and national inter- 
est values, thus one could argue that aesthetic reasons 
are justification alone for providing wildlife and recrea- 
tional opportunities. Economic realities cannot be over- 
looked, however. Economics is part of the language for 
decision making. Cost and benefit ratios are considered 
by private and public landoperators when making deci- 
sions. Aesthetics do not provide food, shelter, security, 
and competitive advantage; thus economics plays a sig- 
nificant role in land use decisions. 

Hunters will benefit from fee hunting. Charges on pub- 
lic lands will not likely be high enough to exclude users, 
so fears of not being able to afford hunting are unlikely. 
Hunters already make payments toward hunting, but little 
goes directly to the resource. The 1985 United States Fish 
and Wildlife Service "National Survey of Fishing and 
Hunting and Associated Recreation" determined that 
55% of wildlife-associated recreation expenditures were 



RANGELANDS 11(4), August 1989 179 

for equipment, 39% were trip-related, 5% were other, and 
1% was for licenses, stamps, tags, permits, etc. It seems 
desirable and necessary that a higher percentage of hunt- 
ing expenditures should be spent directly toward the base 
of resource production, namely the private and public 
lands. 

Hunters often seek access to private lands because 
there is: less crowding; known companions; lack of com- 
petition for camping and hunting areas; freedom of cho- 
ice; and better success. Hunters are able to plan recrea- 
tional experiences with less uncertainty and greater 
ability to attain the goals. 

Hunters who become more dedicated and committed 
participants will likely become more intense and valued 
supporters of wildlife and land stewardship. I hypothesize 
that fees paid to private landowners along with lease 
agreements create a contract (formal and informal) that 
enchances the bonding of hunters to the landowner, land, 
wildlife, and recreational activity. This should lead to 
higher quality hunters and a more positive image of hun- 
ters. Unfortunately, I predict that user fees paid to federal 
agencies will not have the same bonding benefits. 

Wildlife agencies will benefit from improved hunter 
behavior, increased opportunities for hunting on private 
land, and increased bargaining power for hunting and 
wildlife values on all lands. More hunters will lead to 
increased revenues for license sales. Agencies will be 
able to work more closely with landowners to develop 
management plans for private properties. The site-specific 
management knowledge from private lands will be added 
to more broadbased statewide plans to increase sophisti- 
cation of information for overall wildlife, habitat, and 
recreation enhancement. 

Society and the environment will be the greatest bene- 
factors, Increased interest in wildlife will lead to improved 
habitats and animal populations on private and public 
land. The public will also receive direct benefits from 
improved wildlife-based recreational and aesthetic ex- 
eriences. 

Projected Future Direction—Conclusion 
Obtaining direct economic values from wildlife on pri- 

vate and public land has led to maintenance of wildlife 
populations in other parts of the world. Western Europe, 
Great Britain, southern Africa, Australia, and New Zea- 
land have evolved an economic component to wildlife and 
hunting management on private and public land. Eastern 
Europe has economic value on state and private land. 
Both the East and West have hunting fraternities that are 
dedicated and committed to their sport whether on state 
or privately owned lands. 

Western Europe and Great Britain provide the historical 
roots of law for U.S. wildlife management and hunting. 
This part of the world may also provide hints to the future 
of programs in the U.S. Aristocratic, feudal approaches to 
wildlife values and hunting were rejected by Americans, 
but the new "European" systems do not resemble the old 
ways either. Europe has maintained high wildlife popula- 

tions and hunting opportunities in spite of dense human 
populations. Hunters and landowners work together to 
encourage wildlife, to provide hunting, and to reduce 
forest damage. The U.S. may be able to learn from these 
countries who maintain wildlife and hunting recreation in 
spite of 10 fold population differences. 

Alternatives to fee hunting are too few. Leopold's 
(1930) alternatives of buying hunting rights, ceding rights 
and compensating for rights seemed rather complete. 
One alternative that is missing would remove access con- 
trols from private ownership and allow public access to 
private land. This alternative has merit in densely popu- 
lated areas, but is not currently advocated for hunting in 
the U.S. 

Compensating mechanisms outside the direct market 
place have not worked well enough mostly because land- 
owners gave up more than they received. The incentives 
were only real for the consumers and managers, not for 
the producers of wildlife and recreation. Economic incen- 
tives provide a direct linkage between landowners, users, 
and land managers. 

New challenges await managers of range and forest 
lands. Those landscapes will have greater value for wild- 
life and recreation, thus management strategies must 
reflect the needs of wildlife and users. Grazing and timber 
harvest can still be compatible with recreation and wild- 
life values, but a more holistic approach to management 
will be necessary. Holism cannot be defined as how every- 
thing integrates into cattle or tree production, however. 
Rather, holism must integrate components of the envi- 
ronment with values of humans into the best system for 
environmental integrity and use. Hunting should fit well 
into that process. Fees will help to maintain and commun- 
icate hunting values. Fees will link producers, consumers, 
and land managers into a system of cooperative steward- 
ship. 
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Cryptogamic Soil Crusts in Arid Ecosystems 
Jim Dunne 

Observant travelers of desert and arid lands frequently 
notice the dark, lumpy surface crusts of the soil. These 
soil crusts are formed by cryptogamic plants which re- 
produce by means of spores; they do not produce flowers 
or seeds. Cryptogamic communities grow on or directly 
under the soil surface. A well-developed community 
forms a distinguishable, dark crust. These crusts are 
important because they stabilize and protect otherwise 
sparsely vegetated desert soils from the natural forces of 
water and wind erosion (Kielner and Harper 1972). These 
biologically active crusts influence soil properties, such 
as moisture holding capacity, infiltration rate, organic 
matter content, texture (Fletcher and Martin 1948, Bond 
and Harris 1964), and fix atmospheric nitrogen (Sheilds et 
al. 1957). 

Unfortunately, these crusts are fragile, and easily dam- 
aged or destroyed, Range management practices have 
generally ignored the importance of cryptogamic crusts, 
although livestock grazing and recreational use have 
impacted the soil crust over much of its range, degrading 
the health of desert ecosystems (Brotherson et at. 1983). 

Cryptogamic crusts harbor many different species, and 
composition varies with region and substrate (Rogers 

and Lange 1971, Anderson and Rushforth 1976). Algae 
are usually the dominant genera. Lichens and mosses are 
also important components of crusts on rangelands (Brother- 
son et al. 1983). 

Cryptogamic soil crusts are found world-wide in arid 
environments. In the United States, the most well-developed 
crusts are found on soils derived from gypsum in south- 
ern Utah and Nevada, and northern Arizona, Crusts can 
also be found in California, Colorado, New Mexico, 
Oregon, Washington, Wyoming, and throughout many of 
the plains states north into Canada (Anderson et al. 1982, 
Looman 1964). Cryptogams are common on rangelands 
of Australia, especially in the south (Rogers and Lange, 
1971). 

Development of cryptogamic crusts depends on the 
influences of soil characteristics, climate, competition 
from vascular plants, and the effects of animal and human 
disturbance. Managers of western rangelands should 
understand the ecology of cryptogams because they may 
have a greater effect on productivity than the plants which 
are currently emphasized in traditional range condition 
evaluation techniques. 

Cryptogamic Crust Development 
Soil characteristics that are influential in crust devel- 

opment are surface rock, texture, and chemistry. Large 
areas of exposed rock do not favor extensive cryptogamic 
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crust formation, although pockets of well-developed 
crust formed as 'cryptogamic islands' on Utah slickrock. 
Soil texture has an important effect: the finer the texture, 
the greater the diversity and cover of lichens, mosses, and 
algae. Soil crusts in Utah do not form as extensively on 
soils with higher percentages of sand. Moderate to very 
well-developed crust formed on soils that averaged 50% 
sand, 35% silt, and 15% clay. Lightly developed crust 
formed on soils which average 60% sand, 26% silt, and 
14% clay. Finally, soil chemistry influences crust forma- 
tion because saline soils tend to support more crypto- 
gamic crust. Not only are cryptogams salt tolerant, but 
they experience less competition for light and moisture 
from vascular plants on saline sites (Anderson et al. 
1982). 

Climate has basic influences on crust development. 
Since cryptogamic crusts form slowly, the environment 
must remain stable enough to allow that development 
(Loomin 1964). Temperature and moisture fluctuations 
influence all biological activity, including cryptogamic 
development. Results of laboratory and field experiments 
showed that nitrogen fixation in cryptogamic crusts was 
limited by soil water potentials below Q13 bars (approxi- 
mate wilting point) and had an optimal temperature range 
of 51 to 61 degrees F (Rychert and Skujins 1974). 

Competition from vascular plants also influences crust 
development. Increased vascular plant cover limits avail- 
able moisture and nutrients while over-topping plants 
reduce the amount of light reaching the cryptogams. 
Some shrubs within the Great Basin Desert may chemi- 
cally inhibit the formation of cryptogamic crusts (Rychert 
and Skuj ins 1974). Shrub cover has changed in much of 
the Intermountain region. Competition between crypto- 
gams and vascular plants will change during succession. 

Constant heavy use of rangeland by hooved animals, 
vehicles, or hikers prevents cryptogamic crust formation. 
An extreme view was expressed by Mack and Thompson 
(1982:764): "It appears that herbivorous mammals are 
incompatible with maintenance of steppe where crypto- 
gams (particularly crustose lichens) occupy a significant 
fraction of the soil surface." Far western and Intermoun- 
tam arid lands did not support large populations of native 
ungulates (Baker 1976), and the soil-holding crust was 
not subjected to the pressure of present livestock grazing 
regimes. The effects of moderate intensities of livestock 
use on cryptogamic crust development are poorly docu- 
mented. Moderately grazed pastures in Southeastern 
Oregon were quantitatively rated as showing fair to good 
cryptogamic crust development (Bartolome et al. 1988). 

Ecological Role 
The ecological role of cryptogamic crusts is not well- 

understood. Most evidence explains how the crust inter- 
acts with soil properties. Crusts not only cover the soil, 
but the algal filaments, fungal mycelia, and exudates 
firmly bind and cement sandy soil particles, thus stabiliz- 
ing the soil (Anderson et al. 1982). Over time, the crust 
and soil stability are enhanced by the addition of organic 
material as the community grows. 

Soil structure is enhanced by the continuous addition 
of organic material by crusts, including trapped wind 
blown particles. This process reduces the relative percent 
of sand, increases nutrients (Kleiner and Harper 1977), 
increases the cation exchange complex (Anderson et al. 
1982), and increases ability of the soil to hold water. 

Soil organic and inorganic nitrogen can be increased 
by the decomposition of cryptogams and nitrogen fixa- 
tion (Shields et al. 1957). Also, more available phospho- 
rus and organic carbon are present in soils with well- 
developed crusts than in less developed ones (Anderson 
etal. 1982). Nitrogenfixation bycryptogamscould bethe 
primary way soils get nitrogen (MacGregor and Johnson 
1971). The nitrogen-fixing blue-green algae living in 
association with lichens are able to remain active for 
relatively long periods of time, only limited by desiccation 
and extreme cold (Henriksson and Simu 1971). 

The microclimate of the crust is beneficial to plant 
growth because favorable moisture conditions persist 
and the dark color of well-developed crusts retains heat 

longer than light, desert soils without crust development. 
Infiltration of water into the soil is increased by crypto- 
gamic crusts (Loope and Gifford 1972). 

Cryptogamic Crust and Succession 

The role of cryptogamic crusts in plant succession is 
not well known. Booth (1941) studied algae and lichens in 
secondary succession on eroded land. He concluded that 
cryptogams were important as pioneers on denuded 
lands. They added organic matter, fixed nitogen, increased 
water infiltration, stabilized soil particles with algal fila- 
ments, and increased moisture content of the upper inch 
of the soil. In effect, the crust prepares the microenviron- 
ment for future seral stages of higher plants. 

Looman (1964) described a late seral stage where the 
overtopped cryptogamic crust became a mere remnant of 
its past cover in an area that had been protected from 
grazing for several years. He also presented data for an 
aspen-grassland community that was monitored for more 
than 50 years. Protection increased height of the vascular 
plants, which soon over-topped the crust. Observed 
changes included decreased light, increased moisture 
due to the increasing amount and density of the mulch, 
and the increasing density of the vascular community. 
Within 7 years, most of the cryptogamic community had 
disappeared. As aspen encroached into the grassland, 
the cryptogams were shaded out. Yet when the aspens 
grew old and died, leaving openings in the canopy, cryp- 
togams slowly reappeared. 

Succession is influenced by suppression of seed ger- 
mination by cryptogamic crust. One study compared 
germination of blue panicgrass, Lehmann lovegrass, 
corn, and sunflower seeds on two soil surface types— 
bare and a cryptogamic crust (Mcllvanie 1942). Seeds 
easily germinated on the bare soil, but rarely on the crust. 
Seeds on the crust were prevented from coming into 
contact with mineral soil. They dried out and died. The 
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successional pattern is altered when the crust is broken 
because it becomes a source of microsites for alien grass 
establishment (Mack and Thompson 1982). 

Cryptogamic Crust on Western Rangeiands 
Utah ecologists D.C. Anderson, J.D. Brotherson, K.T. 

Harper, and S.R. Rushforth have studied the effects of 
livestock grazing on cryptogamic crusts for two decades. 
Most of the information compares protected areas to 
areas with heavy season-long use. Although the crust 
persists under natural erosive forces, the hooves of live- 
stock (or the vibram soles of hiking boots) restrict crypto- 
gams in intermountain rangelands. The scientists's results 
repeatedly show that livestock reduces the cover and 
diversity of crust compared to complete protection, while 
protection increased infiltration and decreased sedimen- 
tation, erosion, head-cutting of secondary stream chan- 
nels, and pedestaled bunchgrasses (Kleiner and Harper 
1972, Brotherson et al. 1983). 

Although the conflicts are well-documented, and should 
be a matter of concern for the general health of desert 
ecosystems, land managers have not effectively addressed 
the problem (Anderson et al. 1982). Public and private 
land managers need more demonstrations of practical 
possibilities for manipulating livestock to protect critical 
cryptogamic habitat, a neglected but important part of 
arid ecosystems. 
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Analysis of Fence Construction Costs 

Thomas M. Quigley and H. Reed Sanderson 

The Oregon Range Evaluation Project (EVAL), in John 
Day, Oregon, was an 11-year interagency effort to imple- 
ment various intensities of management on private and 
federal rangeland. The approach was to develop coordi- 
nated resource management plans for private and asso- 
ciatedfederal lands. Foreach plan, EVALsetapriorityfor 
improvements and, in cooperation with owners and man- 
agers, selected the range improvements that met goals 
and objectives consistent with resource conservation and 
management philosophy. 

Plans were developed for 21 ranches and 18 associated 
allotments. These plans included the selection and sche- 
duling of more than 1,000 range improvements for imple- 
mentation during a short period. The objective was to 
apply "state-of-the-art" range management techniques 
and to monitor the effects of management on resources 
and associated products. 

The EVAL project provided a unique opportunity to 
capture and analyze the costs of constructing fences. A 
system was established to trace the actual labor, equip- 
ment, and material used in constructing fences, by size of 
the fence project and by ecosystem. From 1976 through 
1984, the EVAL project constructed 127 fences on more 
than 210 miles of forest and range land. 

Procedures 

All fences, private and public, were constructed to the 
same specifications. Cooperators, contractors, and agency 
personnel implementing range improvements were required 
to record the amounts and kinds of labor, equipment, and 
material used for each fence. Contractors did most of the 
construction work on federal lands; minor amounts were 
done by federal employees. On private lands, the work 
was split between contractors and private landowners. 

Labor was recorded by type of work and was separated 
into skilled and unskilled. Equipment was recorded by 
type and total time used, miles driven, and work accomp- 
lished. Cost information was for the amount and kind of 
labor, material, and equipment used, rather than the 
actual dollars spent on the project. Actual costs would 
have shown the effect the EVAL project had on local 
contracting; the demand for contractors was more than 
could be supplied by the local economy. A list of rates and 
charges was established for labor, equipment, and mate- 
rial (F.O.B. John Day, Oregon), based on 1978 dollars. 
These rates were applied to each type of fence construc- 
tion to determine 1978 dollars for each cost category and 

Authors are range scientists, Pacific Northwest Research Station. USDA 
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converted to 1986 dollars by applying price indices. All 
costs can be converted to a different base year by using 
indices reported annually by the USDA Statistical Report- 
ing Service. 

Definitions for labor followed closely those in Duran 
and Kaiser (1972). Skilled labor included all labor requir- 
ing special training or knowledge, such as chain-saw 
operators, truck drivers, and heavy equipment operators. 
Unskilled labor included post-hole diggers, fence builders, 
and other hand laborers. Some work required two people, 
one to operate equipment and the other to act as a guide 
or to move materials and drive another vehicle with mate- 
rials to the site. Thus, the time reported as "driving" was 
considered skilled labor, whereas the time used assisting 
another operator was considered unskilled, even though 
the same person was involved. 

Fences were usually constructed through more than 
one ecosystem. Because costs varied by ecosystem, it 
was important to track the percentage of each ecosystem 
involved. Each fence was mapped by ecosystem, and the 
percentage of the total fence length in each ecosystem 
was recorded. For example, a 2-mile fence constructed 
through a Douglas-fir (1.0 miles), a ponderosa pine (0.75 
miles), and a mountain grassland (0.25 mile) ecosystem 
was recorded as 50, 37.5, and 12.5 percent, respectively, 
of each. 

Fence costs were allocated to their ecosystem compo- 
nents by regression analysis based on the proportion of 
fence length in each ecosystem with each cost category. 
For each type of fence, four regression equations were 
estimated, one each for skilled labor, unskilled labor, 
equipment, and material (Table 1). 

Permanent Wire Fence 
The average cost for forested (Douglas-fir, ponderosa 

pine, larch, and lodgepole pine) ecosystems was 60 per- 
cent greater than for non-forested ecosystems. In for- 
ested ecosystems, the costs were about evenly divided 
among cost categories; in non-forested ecosystems, 
costs were mainly for material and unskilled labor. Thus, 
forested ecosystems required additional investments in 
skilled labor and equipment. Size of fence projects was a 

significant factor for unskilled labor and materials. Large 
fences required less unskilled labor per mile ($148) than 
small fences because of the time required to move mate- 
rials and equipment at the beginning and end of each 
project. Dividing this time among more miles of fence 
results in reduced per-mile labor expense. The cost of 
materials was $189 per mile more for large projects than 
for small ones; more on-site materials were used for short 
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Buck-and-pole fence typical in the forested ecosystems. 

Typical permanant wire fence in the mountain grassland and mountain meadow ecosystem. 
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fences. These two offsetting factors, unskilled labor and 
material costs, resulted in no significant size of fence 
factor in total average costs. 

Let-down Wire Fence 
The size of the project did not significantly influence 

per-mile costs. Labor was more than 50 percent of the 
total cost for the forested sites, whereas most of the 
expense for non-forested ecosystem was for material and 
equipment. 

Wire-fence Reconstruction 

Size of the project did not significantly influence per- 
mile costs. Costs for materials were generally small 
because old fence materials were reused and new wooden 
posts and stays were made from materials on the site. As 
with fence construction reconstruction on forested sites 
was more expensive than on non-forested sites. Most 
costs were for labor on forested sites, whereas most costs 
on non-forested sites were for materials. One fence cost 

Table 1. Fence costs by ecosystem and type of fence. 

substantially more because very little of the old fence 
material could be used in the reconstruction and made 
the total costs for the ponderosa pine ecosystem high. 

Fence Removal 

Costs were split between labor and equipment. Aver- 
age total costs per mile were reduced by $88 per addi- 
tional mile of fence removed, and unskilled and skilled 
labor costs $38 and $23, respectively. Combined labor 
costs show small differences among ecosystems ($344 to 
$388), whereas equipment differences are substantial 
($201 to $331). The ponderosa pine ecosystem, which 
had the highest total cost, had the highest cost for 
equipment. 

Fence Construction Factors 

Equipment expenses included costs for transporting 
crews and material to the work sites. Fence removal 
required little, if any, chain-saw or heavy equipment work 

Fence category and ecosystem 
Average cost per mile, 1986 base year' 

Skilled Unskilled Equipment Material Total 

Permanent wire fence: ---—------ —-— — ——-----———------Dollars —-—------ —---—----- 

(97 cases, 154 miles) 
Larch 1111 1909 1533 906 5462 
Douglas-fir 977 1143 1217 1611 4951 
Ponderosa pine 787 1416 1104 1140 4448 

Sagebrush 445 1232 622 1214 3515 
Mountain grassland 1123 1839 3131 
Mountain meadow 720 1833 2867 
Juniper 1042 1664 2839 

Overall average 639 1235 838 1514 4226 
Change in per-mile cost2 -148 189 

Let-down wire fence: 

(16 cases, 45 miles) 
Douglas-Fir 1302 1850 1086 1495 5733 

Lodgepole pine 3091 1403 5217 
Sagebrush 1456 2202 5208 
Larch 1093 1258 997 1386 4734 
Alpine 963 1087 1009 3615 

Overall average 

Wire fence reconstruction: 

1039 1430 1012 1508 4989 

---------------— — — — Dollars —----— — — 

(14 cases, 12 miles) 
Ponderosa pine 1181 2276 1120 4673 

Douglas-fir 1804 3290 
Larch 616 758 2029 
Mountain grassland 637 1071 1919 

Overall average 323 1339 316 645 2623 

Fence removal: 

(46 cases, 65 miles) 
Ponderosa pine 148 228 331 704 

Larch 139 249 219 609 

Douglas-fir 166 178 201 550 
Overall average 142 214 214 2 572 
Change in per-mile cost -23 -38 -88 

'Costs that did not differ significantly from zero are left blank. costs may not sum to the total shown because costs are regression coefficients. Overall averages 
are simple means. Costs converted from 1978 to 1986 dollars by multiplying with 1.51 (ratio of 1986 and 1978 prices paid index for agricultural production items 
with non-farm origin). 
2Change in per-mile fence construction costs for each additional mile offence constructed. Negative values indicate reductions in average cost per mile; positive 
values indicate an increase in average cost per mile. 
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to clear rights-of-way. Significantly greater amounts of 
ski lied labor were required for constructing let-down wire 
fences than for other fences. Fence removal and recon- 
struction required the least amount of skilled labor. 

Differences in the amount of unskilled labor required 
were not significant for fence construction or reconstruc- 
tion. Fence removal required the least amount of unskilled 
labor. Larger wire-fence construction and removal pro- 
jects had a lower cost per mile for unskilled labor. 

Fence removal was the only fencing project where 
average total cost per mile decreased as fence length 
increased. Based on this finding, average costs might be 
reduced If fence removal is done as one project. If the use 
of labor Is a concern, planning projects for constructing 
and removing permanent wire fences may reduce the 
per-mile expense for unskilled labor. 

Costs for reconstructing fences were significantly less 
than for either permanent or let-down wire-fences, prim- 
arily because of the low requirements for equipment and 

material. Costs for let-down fences are usually higher 
than costs for permanent wire fences. Let-down fences, 
however, require more skilled labor for construction than 
any other wire fence, primarily due to the more complex 
specifications and wire tension requirements. 

Planning fences for range improvements should include 
careful consideration for the ecosystems involved. Modi- 
fying the fence layout to avoid an ecosystem with higher 
construction costs may be possible. Permanent wire fen- 
ces constructed in Douglas-fir and larch ecosystems are 
the most expensive, those in mountain meadow and 
juniper the least expensive. The size of the fence project 
undertaken does not appear to affect the per-mile costs 
for new fence construction; however, cost savings are $88 
per mile when larger fence removal projects are under- 
taken. 
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At this time in our Society when we need to counter 
some of the growing opposition to public land grazing, 
there's a trend developing which may prove contrary to 
this goal—a decrease in close working relationships 
between public land managers and livestock producers. 
More specifically, "Has traditional horse-back field work 
been replaced by pickups and computers?" This is pre- 
sented as a light-hearted look at the matter, but it could 
become serious as we trade the horse for computers. The 
idea for this paper was prompted by several incidents. 
First, a statement made during a producer presentation at 
the 1987 SAM Convention in Boise, Idaho, which focused 
on the lack of field-going public range managers. The 
presenter, a rancher from southern Idaho, described a 
hypothetical bill the legislature was considering, which 
he said was aimed at helping the Forest Service and 
Bureau of Land Management get back on their feet—by 
taking away all their pickups! This little story created a lot 
of laughter, because it was comical and well presented, 
but it struck home to some of us in the audience. This 
same problem has been referenced in previous Range- 
lands articles and discussed over many cups of coffee 
around the country. The same subject was presented in 
an Ace Reid Cowpoke cartoon. Many of Ace's cartoons 
have given us a humorous, but realistic, perspective on 
ranchers, rangemen, and ranges, and this one seemed to 
be tailor-made for the subject of this paper. Is it becoming 
a reality? If it is, are we moving in the right direction? 

As we've going about our job of managing public range- 
lands over the past few years, it's been brought to our 
attention by many grazing permittees that some of them 
hadn't been in the field with the range manager in a long 
time—if ever! Most of them felt this was close to a travesty 
because their livelihood and protection of the range 
resource depended on a close working relationship with 
the public range manager. It didn't matter whether they 
spent time together on horse-back or on foot so long as 
they understood one another and could agree on how all 
interests were best served. Some of those permittees 
were so tickled to finally have a chance to show off their 
accomplishments, that they even shared their special 

Curt Bates and Floyd Reed: Deputy Forest Supervisor, White River NF, and 
Range Staff. Nebraska NF, respectively. The authors wish to acknowledge the 
fact that no apologies are offered for their preference to saddle-up rather than 
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plum preserves or home-made wine during the evening 
cow camp sessions. 

This points out the need for range managers to take a 
look at this situation. Not to imply that home-made wine 
in cow camp and horseback trips are necessary for all 
public land range work; it's just our opinion that these 
methods have been so successful and now seem to be 
giving way to computer reports and impersonal letters. 
We're quick to acknowledge that a lot of good public land 
range work is still being done in many places; but on the 
other hand there are many cases where good field work is 
being traded for other things, which are important, but 
don't result in successes on the ground. 

Since the very beginning of range management, the 
horse and close, on-the-ground work have been a part of 
the rangeman's image. The early day rancher on horse- 
back working on the range with cattle has been recorded 
In every means possible, linking the horse and range 
managers in an everlasting way. The logo of the Society 
Range Management shows this without any apology in 
the Trail Boss. And, the early day public land range man- 
agers or "Forest Rangers", were also generally depicted 
as a man and horse protecting the public range lands. All 
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Successful Range Management — Horses, 
Computers, or Both? 

Curt Bates and Floyd Reed 

Editor's Note: This paper was presented at the CELEBRATING RANGE 
MANAGEMENT SUCCESS Session, 42nd Annual Meeting of the Society for 
Range Management, Billings. Montana 19-24 Feb. 1989. 
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of this helps support the idea that successful range man- 
agers have relied on the horse and long hours on the 
range to accomplish their tasks for many years. Are we 
ready to disregard that success? 

Early-day range managers were requIred to take en- 
trance exams, which included a demonstrated abikty to 
use and care for horses. The 1907 "Use Book" of the 
Forest Service contained direction which stated that a 
Forest Officer "must be able to take care of himself and 
his horse under very changing conditions," and "they 
must possess a good working knowledge of the livestock 
industry," and "must be able to ride all day, pack, and 
furnish feed for their own horse." Those requirements 
would eliminate a lot of today's public land range manag- 
ers and many public land officials don't place any value 
on these skills. Of course, things have changed a lot since 
1907, but the use of a horse back then implied a lot of time 
on the ground. Has that need changed? In many places 
professional degree and high tech skills seem to be more 
important, and therefore these skills are fast going by the 
wayside. 

A strong factor in past relationships between ranchers 
and range managers was the fact that the Ranger or range 
manager was out on the ground, working with local peo- 
ple and local problems. The fact that he was on horseback 
a lot of the time meant that he had first-hand knowledge 
about the country and conditions. The rancher knew that 
and respected him for it, which in turn developed into 
good working relationships. The reason for many of 
today's appeals and conflicts is probably due to the fact 
that good relationships have been replaced with imper- 
sonal letters. ' 

C.M. Russell, the great western painter, said, "You can 
see what man made from the seat of an automobile, but 
the only way to see what God made is from the back of a 
horse." Charlie must have had range managers in mind 
when he made this statement, because there's no doubt 
that you just can't do justice to a range inspection from a 
pickup. Sometimes those few extra steps, so easy on 
horseback and often avoided on foot or in a pick-up, may 
make a tremendous difference in the outcome of a range 
inspection. Not to say that some don't do it anyway, but 
indications are strong that office time is taking precedent 
over field time in many cases. 

We're not trying to convince the reader that all range 

people should work from horseback (although that's not a 
bad idea); our purpose is to focus attention on the trend 
away from adequate field time, which seems to be co- 
incidental with the de-emphasis of horse use. Plus, it just 
doesn't seem right to see a range manager with spurs and 
boots sitting behind a computer rather than on a horse, so 
we believe it should be talked about, at least. As long as 
ranchers, such as the one from Idaho that prompted this 
paper, continue to use horses, there will continue to be a 
need for public range managers to be competent on 
horses. Some of the dedicated foot backers and bicyclers 
may not agree, but as far as the authors are concerned, 
there's no justice in walking somewhere you could just as 
well ride a horse to. There are too many cases where it 
doesn't get done by any means and this is our real con- 
cern. So, amen to Russell's famous comment, and for 
those of us that think there is still a place for horses and 
close permittee contacts in the modern range world, let's 
maintain the utility of horseback work and promote the art 
of "spittin' and whittlin'." 

We acknowledge that the pickup and computer have 
their places in modern range management, and both have 
improved some aspects of the job; but the mind-set that 
uses these tools solely and ignores the success of past 
methods overlooks some important facts. As profession- 
als we must be sure that all the recent data gathering will 
produce results — — on the ground, not just more print- 
outs. Saddle-time (or foot-time) helps assure this. We 
also acknowledge some other things about pickups and 
computers, such as they won't buck you off, don't step on 
your feet, they're easier to shoe and maybe some other 
things, too. But so what? When was the last time you saw 
a movie or read a book about the romance of a computer 
and its operator, or the best way to break a pickup to lead. 
In any case, we've presented some points about success- 
ful methods of the past that tend to be over-looked in 
today's routine, technological articles. We realize that 
many readers will not agree with our observations; but we 
haven't agreed with all of theirs either. Ours are not stated 
to offend or criticize, but only to balance the perspective. 
And, we're not trying to prove anything either, because 
there's on old range saying that says "if you have to prove 
you're right, you're probably wrong!" 

We believe there is still a place for traditional values and 
traditional methods, and for the future of public land 
grazing, neither should be traded off completely. We 
enthusiastically support the advancement of technology 
in our field. We must have, and utilize the best there is, but 
let's not forget some of the methods that brought us this 
far. Our final thoughts are summed up in the following 
poem: 

Computerized Cowpokes 
There was a time not too long ago, 
When cowpokes and range cons were in the know, 
And used horses and mules just like they should, 
Then came pickups and technology to make life good. 
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And now, along comes another device, 
And, we all agree that gadgets are nice, 
But the ones they call computers, 
Should be left to scientists and 3-piece suiters. 

Because, can you imagine the blunder 
When the range con with all his plunder, 
Goes out with his computer to fix the fences 
And move the cows under such pretenses? 

Or pull staples and stretch the wire? 
Can proper use be measured in a "meg-a-bite"? 
And can "floppy discs" replace daily's tight? 

No, friends not for a while at least, 
In spite of the popularity of the beast, 
The old way is safe from all this nonsense 
Because the computer in all its glory can't 
replace the horse and common sense. 

Can the winkin, blinkin green screen pull cows from the Or can it? 
mire, 

Cattle-free by '93—A Viewpoint 
E. William Anderson 

"Cattle-free by '93" is a slogan being heard frequently 
enough in resource management circles to warrant care- 
ful consideration of its implications. It refers to a move- 
ment that has existed for some time which has a goal to 
eliminate all livestock grazing from public lands. 

As desirable as it may appear to remove all livestock 
grazing from public lands as the remedy for solving both 
real and perceived resource problems, which certainly do 
exist, a more factual, in-depth, and practical solution is 
needed. People who advocate this slogan's concept need 
to be cautioned as to the serious second- and third-order 
consequences that very likely will take place—in addition 
to local, county, and state economic impacts—if public- 
land livestock grazing is terminated. The results could 
self-destruct the very objectives they wish to attain, which 
include restored riparian areas and improved watershed 
quality, wildlife and fish habitat, and recreational op- 
portunities. 

According to the Oregon Department of Fish & Wildlife, 
about 50% of eastern Oregon's critical deer and elk winter 
range exists on private lands. A large proportion of east- 
ern Oregon's riparian areas, including many of the most 
important ones, have been in private ownership since the 
homestead era, when they were often the basis for filing 
homestead claims. Consider the potential second- and 
third-order consequences that will occur if livestock graz- 
ing is eliminated on public lands: 
• Critical wildlife winter range usually coincides with 
spring turn-out range for livestock. Suitable and ade- 
quate turn-out range is the most limiting forage-related 
factor on many ranching enterprises, including those cur- 
rently involving public rangelands. Without public-range 
grazing, these ranches will be faced with limited and 
inflexible management options which often mandates 
excessive utilization, especially of early-grazed units. The 
resulting ecological deterioration of these critical winter 
ranges on private lands appears contrary to the apparent 

The author is Certified Range Management Consultant, 1509 Hemlock Street, 
Lake Oswego, OR 97034 (503) 636-8017. 

objectives of the slogan's proponents. The high propor- 
tion of critical wildlife winter range on private lands in 
eastern Oregon that would be affected adversely should 
be sufficient to cause serious reconsideration among 
those who are genuinely concerned with the wildlife 
winter-range problem. 

There is a solution: increase flexibility of livestock 
management options so as to provide the opportunity to 
install practices that will improve quality and quantity of 
both private and public spring turn-out range. Two 
proven practices should be considered. First, practice 
moderate utilization which leaves sufficient stubble on 
forage plants to provide for the plant's growth require- 
ments as well as for erosion control, watershed improve- 
ment, and wildlife habitat. Second, with management 
flexibility it is possible to top-off a turn-out unit, and move 
the livestock to another unit about mid-growing season, 
which allows grazed plants to produce regrowth before 
the end of the growing season. This regrowth is higher 
quality autumn-winter forage than that from ungrazed 
plants. This practice also contributes to improved plant 
vigor—more production. • In respect to riparian restoration, removal of livestock 
grazing from public lands will certainly concentrate live- 
stock grazing on private lands, including private riparian 
areas, thereby causing limited and inflexible manage- 
ment options. The result will circumvent the truly great 
need to restore riparian areas, no matter where they 
occur, for the benefit of wildlife habitat, fisheries, water 
quality, livestock, and other downstream benefits. In view 
of the high proportion of riparian areas on private lands, 
those who genuinely want to help restore all riparian 
areas should seriously rethink the approach proposed by 
this slogan. 

The solution is to increase flexibility of livestock man- 
agement options so that seasonal rotation of grazing and 
the use of specially created riparian units are practical 
options. 
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• Big game animals are fussy eaters. They prefer suc- 
culent forage and dislike overmature, wolfy vegetation so 
much that they will move to other areas where regrowth 
following livestock grazing provides succulent forage. 
Livestock grazing can be controlled and used as a tool to 
manipulate vegetation on a specific area whereas, wildlife 
grazing cannot be controlled. Without controlled live- 
stock grazing, the forage on public rangelands soon will 
become wolfy, big game will move to private lands that 
have been grazed by livestock, and the quality of public 
range for big game will deteriorate, not improve, as the 
slogan ostensibly implies. 

The fact that livestock grazing—both sheep and cattle— 
can be used successfully as a tool to enhance the quality 
of forage for big game has been demonstrated under 
numerous practical situations including on ranches, wild- 
life refuges and wildlife management areas and scientif i- 
cally by research. Obviously, just having livestock out on 
the range is not enough; a properly designed and exe- 
cuted grazing system is required. • Third-order consequences caused by eliminating all 
livestock grazing from public lands deserves special con- 
sideration because they potentially include drastic reac- 
tions, such as: 

—court-ordered reparations, paid out of public funds 
badly needed for wildlife habitat projects, for verified 
wildlife damages to valuable private resources and 
lands that are essential to successful ranching; 

—intensified polarization between knowledgeable re- 
source owners, managers and users, and those per- 
ceived to be advocates of "cattle-free by '93". This 
could cause on-going beneficial working relations and 
programs to diminish significantly or cease altogether, 
including those between the recreating public and 
affected ranchers. 
In lieu of the "cattle-free by '93" approach, there is a 

valid solution to the situation. Continue, expand or inten- 
sify on-going programs dealing with wildlife habitat and 
riparian area restoration. In addition, on a case-by-case 
basis, resolve specific local issues and situations by using 
coordinated resource management planning (CAMP). 
CRMP is a process by which resource owners, managers, 
and users, working together as a team from beginning to 
end, formulate and implement plans for the management 
of all major resources and ownerships within a specific 
area and/or resolve specific conflicts. In this process 
resource owners and managers do not abrogate their 
authority and responsibility to make final decisions, but 
they make these decisions after listening to the view- 
points, experiences, and options of others. Consensus is 
a fundamental element in the CRMP process. The mix of 
interests represented in the planning group assures a 
broad-perspective base for decision-making, including 
identification of potential second-and third-order con- 
sequences. 

BOFFAL Sharp Bros. BRAND 
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Current Literature 
This section has the objective of alerting SRM 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). 

An Atlas of the Sand Hills; by Ann Bleed and Charles Flowerday 
(Eds.); 1989; Univ. Nob., Cons. & Survey Div. Resource Atlas 5; 238 
p. ($10/copy; Cons. & Survey Div., Univ. Neb., Lincoln, Nob. 
68588-0517) An ecological and land use atlas of the Nebraska 
Sand Hills, the largest sand-dune area in the Western Hemisphere 
and one of the largest grass-stabilized dune regions in the world; 
includes sections on climate, geology, plants, animals, land 
development and use, and range management; well illustrated by 
maps and photos. 

Body Size and Body Condition Effects on Performance and Behav- 
ior of Grazing Beef Cows; by D.C. Adams, R.E. Short, and B.W. 
Knapp; 1987; Nutrition Reports International 35(2):269-277. (USDA- 
ARS, Fort Keogh Livestock & Range Res. Lab., Miles City, Mon. 
59301) Emphasized body condition in developing management 
strategyforgrazing pregnant beef cows on Northern Great Plains 

range during fall and winter. 

Carbohydrate Reserves and Tlilering of Switchgrass Following 
Clipping; by Bruce Anderson, A.G. Matches, and C.J. Nelson; 
1989; Agron. J. 81(1):13-16. (Dept. Agron., Univ. Nob., Lincoln, 
Neb. 68583-0910) Defoliation that allows apical meristems or leaf 
area, preferably both, to remain along with weed control was 
prescribed to enhance stand maintenance and plant vigor of 
switchgrass, based on this Missouri study. 

The Effect of Fasting on Short-Term Cattle Grazing Behavior by 
G.B. Greenwood and M.W. Demment; 1988; Grass and Forage Sci. 
43(4):377-386. (Dept. Agron. & Range Sci., Univ. Calif., Davis 
95616) Fasted steers grazing annual ryegrass did not increase bite 
size or total forage intake but did increase biting rate and dry 
matter and nutrient intake rate In association with reduced 
mastication. 

An Erosion-Based Land Classification System for Military installa- 
tions; by Steven D. Warren, Victor E. Diersing, Pamela J. Thomp- 
son, and William D. Goran; 1989; EnvIron. Mgt. 13(2):251-257. 
(U.S. Army, Construction Engineering Res. Lab., P.O. Box 4005, 
Champaign, Ill. 61820) Incorporates state-of-the art erosion mo- 
deling, remote sensing, and geographic information processing in 
assessing the sensitivity and current condition of land resources 
as they relate to soil erosion. 

Forage Quality and Performance ef Yearlings Grazing Switchgrass 
Strains Selected for Differing Digestibility; by Bruce Anderson, 
J.K. Ward, K.P. Vogel, M.G. Ward, et al.; 1988; J. Anim. Sci. 
66(9):2239-2244. (Dept. Agron., Univ. Neb., Lincoln, Neb. 68583) 
Concluded that selecting swltchgrass for higher IVDMD was 

genetically feasible and resulted in higher animal gains. 

Compiled by John F. Vallentine, Professor of Range Science. Brigham Young 
University, Provo, Utah 84602 

Forage Research In Texas, 1988; by Texas Agric. Expt. Sta.; 1988; 
Texas Agric. Expt. Sta. Cons. Progr. Rep. 4593; 57 p. (Bulletin 
Room, Agric. Expt. Sta., College Station, Texas 77843) Annual 
summary of research directed to the soil-plant-animal interactions 
in forage production and utilization; emphasis given to non-range, 
improved pasture. 

Grazing Management Field Day; by Charles Taylor (Ed.); 1988; 
Texas Agric. Expt. Sta. Tech. Rep. 88-1. 24 p. (Sonora Research 
Station, Texas Agric. Expt. Sta., P.O. Box 918, Sonora, Texas 
76950) includes topics on grazing systems, deer and livestock 
competition, range condition trend, and flushing Angora does. 

Habitat-Effectiveness index for Elk en Biue 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. (USDA, Pacific Northwest 
Res. Sta., P.O. Box 3890, Portland, Ore. 97208) Presents an index 
based on the interaction of size and spacing of cover and forage 
areas, roads open to traffic per unit of area, cover quality, and 
quantity and quality of forage. 

Herbag. Production from Hay Fields Grazed by Cattle In Fall and 
Spring; by M.J. Baker, E.C. Prigge, and W.B. Bryan; 1988; J. Prod. 

Agric. 1(3):275-279. (W. Va. Univ. Coop. Ext., Courthouse, Sum- 
mersville, W. Va. 26651) Compared different combinations of hay 
cutting, early spring grazing, and fall grazing in tall fescue 
meadows. 

Herbivory and Plant Water Status of Jojoba in the Sonoran Desert in 
Arizona; by Bruce A. Roundy and Albert K. Dobrenz; 1989; J. Arid 
Environ. 16(3):283-291. (School of Renewable Nat. Res., Univ. 
Ariz., Tucson, Ariz. 85721) Ability to grow during short periods of 
water availability and then endure during drought periods pro- 
vides tolerance to herbivory as well as drought. 

Herding and Forage Ingestion by Sheep; by A. El Aich and L.R. 
Rittenhouse; 1988; Applied Animal Behavior Sd. 19(3-4):279-290. 
(Dept. Anim. Prod., institut Agronomique & Veterinarie Hassan ii, 
BP 6202, Rabat, Morocco) Demonstrated that sheep have the 
ability to compensate for the adverse effects of herding when the 
forage supply is ample. 

Integrated Management of Timber and Deer Interior Forests of 
Western North America; by Harold M. Armieder, Donavin A. Leck- 
enby, David J. Freddy, and Lorin L. Hicks; 1989; USDA, For. Serv. 
Gen. Tech. Rep. PNW-GTR-227; 23 p. (USDA, Pacific Northwest 
Res. Sta., P.O. Box 3890, Portiand, Ore. 97208) Provides back- 
ground and presents tools for the integrated management of 
timber and deer. 

integrated Management of Timber-Elk-Cattle: interior Forests of 
Western North America; by Jack Ward Thomas, Donavin A. Leck- 
enby, L. Jack Lyon, Lorin L. Hicks, and C. Los Marcum; 1988; 
USDA, For. Serv., Gen. Tech. Rep. PNW-GTR-225. 12 p. (USDA, 
Pacific Northwest Res. Sta., P.O. Box 3890, Portland, Ore. 97208) 
Provides background and an example of how elk habitat can be 
evaluated in forest planning and management. 

Long-term Testing of Range Forage in Modoc County; by Burgess L. 

Kay; 1988; Univ. Calif. Range Sci. Rep. 20; 6 p. (Dept. Agron. & 
Range Sci., Univ. Calif., Davis, Calif. 95616) Compares survival 
and yield of introduced forage species planted on dryland range. 
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Managing a Fee-Recreation Enterprise on Private Lands; by S.D. 
McClelland, D.A. Cleaves, T.E. Bedell, and W.A. Mukatis; 1989; 
Ore. Agric. Ext. Cir. 1277; 17 p. ($1.25; Agric. Bulletin Room, Ore. 
State Univ., Corvallis, Ore. 97331) Provides information on plan- 
ning and managing fee recreation enterprises including hunting; 
arranged as follows: starting the enterprise, legal considerations, 
management strategies, marketing plans, and useful planning 
worksheets. 

Nutritive Value of Range Plants in the Cross Timbers; by Laurie A. 

Bogle, David M. Engle, and F. Ted McCollum; 1989; OkIa. Agric. 
Expt. Sta. Res. Rep. P-908. 29 p. (Agric. Bulletin Room, Okla. State 
Univ., Stiliwater, Okia. 74078) Determined the effects of plant 
environment, brush management, and range site on the seasonal 
forage quality of native range plants in the Cross Timbers area. 

Proceedings, Grazing Livestock Nutrition Conference, July 23-24, 
1987, Jackson, Wyoming; by Mark B. Judkins, Don C. Clanton, 
Mark K. Petersen, and Joe D. Wallace (Eds.); Univ., Wyo., Laramle, 
Wyo. ($10; Univ. Wyo.; Conferences & Noncredit Programs, P.O. 
Box 3972, Univ. Station, Laramie, Wyo. 82071) Topics include 
energy requirements of grazing livestock, determining nutrient 
intake, digesta flow, and supplementation practices. 

Relationships Between Nutritive Quality and Fiber Components of 
Cool Season and Warm Season Forages: A Retrospective Study; 
by R.L. Reid, G.A. Jung, and W.V. Thayne; 1988; J. Anim. Sci. 

66(5):1275-1 291. (Dept. Anim. i. & Vet. Med., W. Va. Univ., Mor- 
gantown, W. Va. 26505) Utilized 428 forages in three forage 
classes in studying measurements of quality and their relationship 
to fiber components of the forage. 

Seedling Growth of Three Great Basin Wlidrye Collections at 
Reduced Osmotic Potential; by Bruce A. Roundy, James A. 
Young, and Raymond A. Evans; 1989; Agriculture, Ecosystems & 
Environment 25(2-3): 245-251. (School of Renewable Nat. Res., 
Univ. Ariz., Tucson, Arlz. 85721) Compared the seedling growth of 
basin wlidrye collected from nonsaline and saline soils with that of 
the cultivar Magnar at decreasing osmotic potentials. 

She.p?nd Goat, Wool and MohaIr, 1988; by Texas Agric. Exp. Sta.; 
1988; Texas Agric. Expt. Sta. Consol. Prog. Rep. 4565-4591; 60 p. 
(Bulletin Room, Texas Agric. Exp. Sta., College Station, Texas 

77843) Current research activities and results covering all phases 
of the sheep and goat industry in Texas are included in research 
briefs, progress reports, and review-type reports. 

Spring Defoliation to improve Summer Supply and Quality of 
Switchgrass; by J.R. George and Doug Obermann; 1989; Agron. J. 
81(1):47-52. (Dept. Agron., Iowa State Univ., Ames, Iowa 50011) 
Concluded that early spring grazing not only provided high- 
quality herbage then but, following a subsequent rest period, 
provided relatively high summer yields when most needed. 

Stream Chemistry Responses to Four Range Management Strate- 
gies In Eastern Oregon; by A.R. Tiedemann, D.A. Higgins, T.M. 
Quigley, and H.R. Sanderson; 1989; USDA, For. Serv. Res. Paper 
PNW-RP-413; 9 p. (USDA, Pacific Northwest Res. Sta., P.O. Box 
3890, Portland, Ore. 97208) None of the stream chemistry charac- 
teristics measured to determine water quality were influenced by 
increasing Intensity of grazing management. 

Triclopyr Persistence in Northern Idaho Forest Vegetation; by 
Steven G. Whisenant and E. Durant McArthur; 1989; Bul. Environ. 
Contam. & Toxicol. 42(5):660-665. (Dept. Range Sci., Texas A&M 
Univ., College Station, Tex. 77843) Concluded from their study 
and from other related studies that poisoning of grazing animals 
from the proper use of triclopyr is unlikely. 

Use of Ryegrass Seeding as an Emergency Revegetatlon Measure In 
Chaparral Ecosystems; by Susan C. Barro and Susan G. Conard; 
1987; USDA, For. Serv. Gen. Tech. Rep. PSW-102; 12 p. (USDA, 
Pacific Southwest For. & Range Expt. Sta., P.O. Box 245, Berkeley, 
Cal. 94701) A literature review with synthesis of known informa- 
tion along with indication of knowledge gaps requiring further 
research. 
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A 

Capital Corral. . . 
TTTTTTT 

Buy low, sell high, 
collect early and pay late. 

Well-known Montana Rancher 

Range management will be the subject of a Special 
Session at the 57th North American Wildlife and Natural 
Resources Conference in Denver next March. George 
Lea, President of the Public Lands Foundation, will chair 
the session, with SRM Vice-President Stan Tixier as co- 
chairman. Much of the credit for this valuable opportunity 
goes to President Tom Bedell and EVP Pete Jackson, who 
served on the program committee and attended its 
Washington, D.C., meeting. The Wildlife Management 
Institute's Vice-President Lonnie Williamson, a key factor 
in getting the range session on the program of the presti- 
gious "North American", has been strongly supportive of 
SAM's efforts to strengthen its image and revitalize range 
programs. 

John Campbell Is Deputy Undersecretary of Agricul- 
ture for international affairs and commodity programs. 
Campbell, 31, was on the staff of the Senate Agriculture 
Committee, where he was a key player in commodity 
programs and conservation/rural development issues. A 
1979 University of Nebraska graduate in agriculture and 
animal science, he is strongly grounded in range science, 
and is a former member of SRM. John did postgraduate 
work in agricultural economics at the University of Syd- 
ney (Australia), worked as a ranch manager in Texas, a 
trainee in ASCS' Lincoln, NE office and worked on the 
staffs of Representatives Virginia Smith (R-NE) and Rudy 
Boschwitz (A-MN). 

Haying and grazing will be permitted on some Conser- 
vation Reserve lands in (so far) 78 counties of 4 states 
hard hit by drouth, it has been decided by Agriculture 
Secretary Yeutter, who set some tough conditions on 
permission to use CRP lands: (1) producers must agree to 
reestablish stands that fail as a result of grazing or haying, 
and will take a 50% cut in annual CAP payments, (2) 25% 
of CRP lands used for haying and grazing will be left 
undisturbed for wildlife, (3) use will be allowed only on 
established stands with two growing seasons behind 
them, (4) no grazing or haying will be allowed after 
August 1, and (5) grazing periods and stocking rates will 
be determined on a case-by-case basis after on-site 
inspections by SCS technicians. These are much the 
same sideboards John Campbell laid out in a discussion 
with professional society and conservation organization 
representatives in a meeting before the decision was 
made. Campbell also stressed the importance of main- 
taining a viable local livestock industry through the 
drouth period if we expect to see converted lands remain 
in grass after CAP contracts expire. 

Ray Housley 
Washington Representative 

The House Appropriations Subcommittee on Interior 
and Related Agencles.treated range mangement well— 
especially in the Forest Service budget—when it marked 
up the FY 1990 Appropriations Bill. FS would get almost 
$9 million more than the Administration requested, and 
nearly $5 million more than was appropriated for FY 89. 
BLM would get about $2 million more than the Reagan- 
Bush budget called for, and about a million over the cur- 
rent appropriation. Last year's General Accounting Office 
reports on range were apparently a persuasive factor in 

getting the increases made, a fact that will likely lead to 
continued emphasis on riparian range management. 
Senate treatment of range appropriations for BLM and FS 
has often been less generous that of the House. 

Sen. Max Bacus (D-MT) Introduced S. 1159, a bill to 
amend the Federal Noxious Weed Act of 1974 to establish 
a Center for Noxious Weed Management and Data Col- 
lection and to provide for a coordinated management 
plan for noxious weed control. The bill provides for a $100 
million authorization (not appropriation) to carry out the 
purposes of the Act. 

H.R. 1268, a bill which would create a national policy to 
"protect biological diversity" seems unlikely to attract 
much support, either from agencies or organized profes- 
sionals and conservationists, most of whom feel existing 
law provides an adequate framework for whatever needs 
to be done in this area. in other words, no enthusiasm for 
spending $25 million to fix that which isn't broken. 

The Administration's fire policy decision came down on 
the side of political caution. Pending a review of every 
individual fire management plan, all fires will be sup- 
pressed, said the announcement by the Secretaries of 
Interior and Agriculture. And after the reviews are made, 
the responsible line officers and fireline managers will 
face some heavy accountability that will almost inevitably 
assure a most conservative approach to managing natu- 
ral fire. 

Alvin L. Young is Director of USDA's Office of Agricul- 
tural Biotechnology after a long stint as acting director. 
He will also serve as science adviser to the Secretary. 
Young, an active SRM supporter, is responsible for coor- 
dinating biotechnology research and regulatory activities 
throughout USDA and ensuring the biosafety (try that 
one on your spelicheck) of USDA-funded research. 

Gary Evans' frequent changes to positions of ever- 
increasingly impressive titles are awesome. He is now 
Special Assistant (Global Change issues) in the Office of 
the Assistant Secretary of Agriculture for Science and 
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Education. Through it all, his interest and commitment to 
range science are both global and unchanging. 

Gutlerrezia sarothrae may fall victim to Heilipodus von- 
trails, according to an ARS press release. In other words, 
there's a South Americn weevil that really seems to relish 
snakeweed. Jack DeLoach, ARS entomologist at Temple, 
TX, says federal approval has been granted to import H. 

President's 
Notes 

This third column marks the half or mid-point in my 
year as your president. As that time approaches, I marvel 
at how Past President Bill Laycock and the 40 previous 
presidents coped with the myriad details of it and then did 
their own work simultaneously. The challenges continue 
and I appreciate your confidence. 

About the time you receive this issue, several U.S. SRM 
members will be in Mexico checking out arrangements 
for next year's summer meeting (Monterrey) and partici- 
pating in the international MexIco Rangeland Congress 
(Chihuahua). I will be accompanied by Pete Jackson, Pat 
Aguilar, Wayne Hanselka, and Mike Stroud. Pat gra- 
ciously makes many of the arrangements since he is bi- 
lingual (Wayne is also). I will be addressing the Congress 
with Pat's assistance. We look forward to being with our 
Mexico Section colleagues. A report will be in my October 
column. 

The mid-year summer meeting in Kamloops will be 
history also, although it has not yet occurred as I prepare 
this (early July). I want to recognIze the great deal of work 
the British Columbia Chapter of the Pacific Northwest 
Section put into the meeting. 

In June, both Pete and I had the privilege of represent- 
ing the Society at the National Grasslands Forum in Bis- 
marck, North Dakota. The Forum drew over 200 partici- 
pants in celebration of 50 years of stewardship, but with 
emphasis in needs to be met in the next 50 years. As a 
session moderator, I took the prerogative to tell the 
audience of SAM's interest in good range management 
via some of our programs. We need to keep people aware 
of the profession's knowledge and skills and I was 
pleased to have that opportunity. The Northern Great 
Plains Section's summer meeting coincided with the 
Forum, so Pete and I participated. That Section activity 
drew mostly North Dakota members. They have a lot 
going on and we were glad to be there. 

One of the emphasis areas in my plan of work relates to 
continuing relationships with other organizations. An 
example of this will be a meeting this fall at my calling in 

ventralis. There's also a moth, Carmenta haematica, 
which also attacks the roots of snakeweed under testing. 
Other insect species from South America and Asia show 
promise for control of saltcedar and baccharis. Mesquite 
is a likely candidate for biological control, too. From its 
photo, we conclude H. ventralis has to give new meaning 
to the word ugly. 

which executives, both elected and staff, of the Society of 
American Foresters, the Wildlife Society, Soil and Water 
Conservation Society, American Fisheries Society, and 
ourselves will be discussing policy areas of mutual inter- 
est. My goal is primarily to identify the opportunities for 
like-minded resource societies to work together in infor- 
mal but consciously directed ways. I expect we will find 
we can strengthen not only our policy agenda but others 
as well. Another example in this emphasis area is a small 
interorganization task force developed by the American 
Forest and Grassland Council to look into agreed upon, 
acceptable, grazing management terminology. I suggested 
three SRM members for this. And, a third example is our 
continuing relationship with the Grazing Lands Forum. 
We will again participate at the Forum this coming 
October and early November on "Use and Management 
of Conservation Reserve Program Lands Following End 
of Current Contracts". 

We have completed the "Assessment of Rangeland 
Condition and Trend of the United States—I 989" pu blica- 
tion. This was a monumental effort by a subcommittee of 
the Public Affairs Committee chaired by George Ruyle. 
The l&E Committee will be recommending distribution 
outside of SRM. This is a first-generation report and we 
expect to develop a sequel after two years. If you would 
like a copy, send $5.00 to the Denver Office. 

On the recommendation of the Professional Affairs 
Committee, the Society is sending complimentary issues 
of Rangelands to 10 other organizations in an attempt to 
acquaint them with range management and the Society's 
commitment to the resource. The 10 are: The Wildlife 
Management Institute, International Association of Fish 
& Wildlife agencies, American Fisheries Society, Ameri- 
can Forestry Association, The Nature Conservancy, The 
Audubon Society, lzaak Walton League, National Wildlife 
Federation, The Wilderness Society, and the Sierra Club. 
So far, five have responded graciously. I believe this effort 
will afford us additional opportunities for professional 
interchange and I am pleased to be a part of it. 

In my travels and observations this spring and early 
summer, I find at least one recurring problem that I 
believe we are not doing enough about as a profession. 
This is the problem of weeds on rangeiands. In times past, 
I tended to gloss over the subject with the premise that if 
we would only manage for a higher ecological status and 
stick with it, all is okay. Some species do not obey or seem 
not to obey this premise. Legislative approaches have 
been and probably will continue to be attempted. No 
doubt some must have merit. However, we must recog- 
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nize that unless the right actions are taken no amount of 
monetary resources will be effective for very long. The 
question I keep coming up with—What are the right 
actions? Do we really know? I would welcome your 
thoughts and recommendations. For example, the Society 
could develop yet another task group approach focused 
on assembling the most relevant information in concert 
with current activities of groups working on the problem. 
Weeds generally are symptoms of deeper problems but 
do we have the causes clearly identified? Rangeland pro- 
ductivity declines as the proverbial "Rome" burns. Please 
give this whole situation some thought. 

I hope you all are having a productive, challenging, and 
interesting summer.—Tom Bedell, President, SAM 

Executive 
Vice-President's 
Report 

Recently I was looking through our Employees Hand- 
book and discovered it lacked a Job descrIptIon for the 
ExecutIve VIce-PresIdent. When I went to Rene to ask for 
a copy, she explained that none existed. Well, that wasn't 
any big problem; I'll just write one up, and that is where 
the trouble started. The big question is, how do you des- 
cribe a jack of all trades and master of none? For example, 
probably the most important function is to keep peace in 
the family, not only in the office but between members 
and occasionally between factions. How do you write that 
down? As well as finances. Money doesn't grow on trees; I 
sure wish it did. 

Not too long ago, one of our members commented to 
me, "Golly, you certainly have a great job: you get to 
travel, work in a beautiful office, and the staff is so plea- 
sant whenever I call." I simply didn't have the heart to tell 
him what my real job was all about. First, yes, what he 
observed is correct; but there is a thing or two that goes 
unnoticed like tarring the roof on the old office building, 
pulling weeds, watering and mowing the lawn, picking up 
a ton of cigarette butts, taking out mountains of trash, and 
washing hundreds of windows. And that's just a start. 
Now for the travel. Greyhound buses are comfortable, but 
in those terminals at 2 A.M.—that's an education in 
human nature if ever there was one. Airterminals are also 
interesting if cokes weren't $1.50 each. But on the other 
hand, it's such a pleasure to ride along with one of our 
members to an interesting location. Those people are 
devoted to a fault, the way they always seem happy to take 
me along and quite often even split a room to save the 
Society money. I would like to thank everyone who has 
helped me out so many times. The savings must run into 
the thousands of dollars if it were ever totalled up. 

Now the office. Yes, it is certainly beautiful and it is a 

distinct privilege to work in it. But then there are the 
phone calls and letters wanting to know didn't you hear 
about old Joe passing away—where was his picture on 
the cover of the Trailboss News? Now how do you diplo- 
matically say Joe hasn't been a member in ten years and 
we don't subscribe to every hometown paper on the North 
American Continent let alone world wide. It also makes 
my day or night to receive a call asking for one of the staff 
when it's Sunday night at 11:30 P.M. But it livens up the 
time, and I realize that I'm not the only one who seems to 
be wandering around in a fog. 

As for the staff, you bet they're nice. They work their 
hearts out, put up with my terrible jokes, harassment 
about cluttered desks, and above and beyond stop what- 
ever they are doing no matter how important and cheer- 
fully do some ridiculous chore that I asked them to do. It's 
easy to read in their eyes, "My lord, can't you do any- 
thing?" But the truth of the matter is quality counts and I 
simply have to ask the person who is best to do the job. 
What is so frustrating is that I'm usually the worst, and 
mentally eating crow is not easy. 

Now back to my friend's comment. Yes, it is a great 
position and I love it but when the day comes for my 
successor to take over, I hope they will grant me the 
privilege of telling them of all the pleasures, problems, 
and insights I have learned during these nearly seven 
years of service. 

It wouldn't be normal without my usual travelog. I 
attended the rlparlan conference in Billings, Mont., since 
my last report. While there we had a quick review of the 
water quality publication developed by the EPA. I have to 
agree with nearly everyone: it could use a great deal of 
review and rewrite before it goes to press. 

From BIllIngs I backtracked to Cheyenne to meet with 
several people on a sheep herder and cattle tender school 
proposal to the Wyoming EPA. SAM is a co-sponsor of the 
effort along with the Woolgrowers and other groups. One 
comment on this activity: ideas only work when the little 
people understand, and this is a start in the right direction 
for a change in air and water quality programs. Speaking 
of the right direction I was Invited to attend a Montana 
S.C.S. conference on their range management program 
with a small group made up of ranchers, state employees, 
and association leaders. If I could only get every state to 
hold like meetings I would consider all my life's efforts a 
success. The pure wisdom of that meeting is hard to 
describe, but whenever you assemble a group of movers 
and shakers like the ones that gathered there, a great deal 
of progress will result and it did without question. Keep 
your eye on the SCS Range program in Montana. It's on 
its way to greater things. 

Great thIngs come In a variety of ways. Recently the 
group that advises our Public Relations Specialist's work 
met at the Denver office. You can't imagine what resulted: 
of all things, a centerfold for our new, beautiful Ran go- 
lands. Now it's not really what you think, but it will get 
your attention in the same manner. We are starting a 

project of a center story complete with color photos and 
reprints on special issues like endangered plants. If you 
recall we did one once before and it generated more 
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interest than any article before with resulting orders for 
7,000—reprints far and away the most ever ordered. if you 
want to get that special story of yours on center stage, 
here is your chance. Start by calling in for costs and 
lay-out details from the Ran gelands Editorial staff. You 
will be pleased that you did. 

Now back on the road for a few more meetings. Attend- 
ing Section meetings is my favorite job. You can solve 
more problems, learn more new things, and meet some of 
the best people without question. I went to Blsmarck, N. 
Dak., to attend the Northern Great Plains Section Meet- 
Ing. Believe it or not, they are still alive and rolling after the 
work of the great annual meeting at Billings. While there, 
President Tom Bedell and I attended an outstanding con- 
ference celebrating the many successes of the National 
Grasslands. The crowd was large, the speakers excellent, 
but what impressed me was the large number of displays 
from the various grasslands describing all the progress 
they have made. To put it simply, it was impressive. 

From Bismarck I went on to the Idaho SectIon meetIng 
at West Yellowstone, where I joined First Vice-President 
Rex Cleary. We toured the burned areas of the Park and 
listened to a very interesting description of the situation 
past, present, and future. What really got to me was the 
need for a good range management program. I simply 
don't understand why people relate range science to 
livestock alone, It's vegetation, darn it. I only wish they 
would just listen if only a little bit. Perhaps a good dose of 
Coordinated Resource Management (CRM) is the ans- 
wer. At least it's worth trying. 

it seems like my travel goes in spurts. I had the oppor- 
tunity to be the luncheon speaker at a large conference on 
Range and Natural resources at Chugwater, Wyo. I cer- 
tainly enjoy Wyoming, but twice in the same month was a 
little unusual. Those people are doing great things in 
range management, and why not? After all, that is by far 
the largest kind of land in Wyoming; it appears to 
me that it simply represents sound planning and good 
common sense. 

It certainly is obvious that Reno will be hosting a stem 
wInder of an annual meetIng next February. I attended 
one of their planning meetings on my way home for the 
Fourth of July and a family reunion. They have their sights 
set on outdoing Billings and I wouldn't be surprised if they 
got it done. The facilities are beautiful, the room rates are 
very reasonable, and the program looks like one of our 
bestonesyet. Sogetthoseplans in placeto bethere; you 
will never regret it. 

Last point and back down to earth. The phon-a-thon 
went well with good results, but everyone needs to help. 
Membership is a big, never-ending job that requires all 
our input on a daily basis. 

By the way, if you know or have heard of someone 
needing space in Denver we have 3,300 sq ft to let in our 
old office building. The space is clean, well painted and 
would be an ideal location for a wide variety of busi- 
nesses. As always, thanks for all the help, it certainly 
smooths the road in many ways.—Peter V. Jackson, 
Executive Vice-President 

William J. McGlnnles, 62, died June 9, 1989, in Fort 
Collins, Cob. He was born January 2, 1927, in Tucson, 

Requiescat in Pace 

Ariz. 
Dr. McGinnies graduated from Colorado State Uni- 

versity in 1948 with a B.S. in range science and from the 
University of Wisconsin in 1952 with a M.S. in plant 
ecology. He was the first candidate to receive a Ph.D. in 
range science from Colorado State University, which 
he obtained in 1967. 

Bill retired as a range scientist in 1987 from the U.S. 

Department of Agriculture, Agricultural Research Ser- 
vice. Early in his career he was employed by the U.S. 
Forest Service. He authored or co-authored more than 
80 scientific publications. These publications reflect 
his diverse interests from correlation of shrub growth 
rings with precipitation and herbage production to 
methods of reclaiming saline sites. Many of his recent 
studies concerned blue grama grass, Colorado's state 
grass, and included techniques of sprigging the grass, 
chemical thinning of blue grama sods to induce greater 
herbage and seed production, and the genetics of this 
species. Bill was an authority on the revegetation of 
rangelands and abandoned croplands and a recog- 
nized leader in the restoration of strip-mined lands in 
the West to highly productive rangelands. He also was 
a dedicated supporter of the Upper Colorado Envi- 

ronmental Plant Center, Meeker, Cob. 
At the time of his death, he was collaborating with his 

father, Dr. William G. McGinnies, on a research bulletin 
entitled "Changes in Vegetation and Land Use in East- 
ern Colorado; A Photographic Study, 1904 to 1986." 
This study was initiated by the late Dr. H.L. Shantz, a 

colleague of the senior Dr. McGinnies. 
Bill was a member of several scientific societies, but 

he was especially active in the Society for Range Man- 
agement. He was both a charter member and a life 
member of this Society. He served on several Society 
committees including six years on the editorial board 
for the Journal of Range Management. One of his 
favorite assignments was being a member of the 
Vegetative Rehabilitation Equipment Workshop, which 
met in conjunction with the annual Range Meetings. 

Bill received the Outstanding Achievement Award in 
1985 from the Society for Range Management in 
recognition of his scientific accomplishments in range 
science. In 1987, he received theTrail Boss Award from 
the Colorado Section of the Society for outstanding 
work in range management. 

He is survived by his wife, Iris; his parents, William G. 
and Rose A. McGinnies of Tucson, Ariz.; two daugh- 
ters, Anne Myers of Denver and Mary Jo McGinnies of 
Aurora, Cob.; and a son, William P. of Alexandria, Va. 
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