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Highlight 
The Great Basin Experimental 

Range in central Utah completes 60 
years of continuous ecological research 
in 1972. Scientists at this experiment 
station have pioneered research in 
watershed management, range manage- 
ment, climatology, and plant ecology. 
Great Basin Experimental Range will 
be the locale for the Society’s summer 
tour for 1972. 

At the distance of 60 years, one 
is tempted to speculate whether Dr. 
Arthur W. Sampson, director of the 
newly established Utah Experiment 
Station, had any idea of the far- 
reaching significance of the work 
he was starting. Could he or any- 
one else have guessed that forth- 
coming experiments and studies 
conducted in Ephraim Canyon and 
on the high Wasatch Plateau would 
eventually lead to establishment of 
a science of range management? Or 
that rangeland would someday be 
recognized as a national resource 
with multiple values, to be pro- 
tected and managed rather than 
taken for granted and exploited? 
Or that one day there would be an 
international professional society of 
men vitally interested in range pres- 
ervation and improvement? Such 
speculation is interesting and in- 
conclusive, but it may lead to reali- 
zation of why the Forest Service and 
the Society for Range Management 
are both giving public recognition 
this July to the 60 years of contin- 
uous research carried on at Great 
Basin Experimental Range.2 

lFormerly editor for the Intermoun- 
tain Forest and Range Experiment 
Station, Ogden, Utah. All photos are 
by the author. 

2 The name “Utah Experiment Station” 
was changed officially to “Great Basin 
Experiment Station” in 1918. Since 
then several names have been used, 
but Forest Service personnel and nu- 
merous SRM members know it best 
as the Great Basin Station. 

Establishment 

The Station was created in 1912 
by administrative decision of For- 
ester Henry S. Graves. The site for 
the headquarters in Ephraim Can- 
yon was selected in June of that 
year. The first buildings were a 
residence for the director, an office- 
laboratory building, a residence for 
assistants, and a barn. All these 
buildings except the assistants’ resi- 
dence, which burned in 1935, are 
in use today. Two additional resi- 
dence-dormi tory houses were built 
in 1933 as Civilian Conservation 
Corps projects, and other storage 
and service buildings have been 
added as needs arose. 

The Station was established in 
response to numerous urgent re- 
quests to the Secretary of Agricul- 
ture for a study to determine causes 
of summertime floods that started 
on mountain watersheds and seri- 
ously damaged farms and rural 
communities in several areas of the 
West. These mud-rock floods had 
been especially severe in canyons 
along the Wasatch Front, and their 
frequency and destructiveness were 
increasing. Ephraim Canyon sus- 
tained several destructive floods 
between 1889 and 1910. Manti 
Canyon, a few miles to the south, 
flooded many times between 1888 
and 1902; but it was closed to graz- 
ing for several years following cre- 
ation of the Manti Forest Reserve in 
1903 and has had no serious flood 
since then. Robert V. R. Reynolds’ 
bulletin “Grazing and floods: a 
study of conditions in the Manti 
National Forest, Utah” (1911) at- 
tributed these floods to prolonged 
overgrazing of the mountain pla- 
teau above the heads of these can- 
yons. 

Climatic Studies 
Climatic studies started early in 

the life of the Utah Experiment 

163 

Station, and records of tempera- 
tures and precipitation have been 
continued until the present. In his 
report of the Station’s first year of 
work, Director Sampson wrote: “In 
order to propose experimental work 
intelligently one of the essential and 
initial steps is to study the con- 
ditions which control vegetation, 
stream flow and the like.” As a 
preliminary to the studies of ero- 
sion on the Wasatch Plateau, 
measurements and records of the 
temperatures of air and soil and of 
precipitation and soil moisture were 
made at 10,000 feet. These records 
are the basis for the first major 
studies of climate in this particular 
area; they had immediate and di- 
rect bearing on erosion studies, and 
over the long term they were part 
of the important plant studies in 
the revegetation phase of the range 
program. 

In 1913 Director Sampson set up 
meteorological stations at elevations 
of 7,100, 8,700, and 10,000 feet in 
the heart of the oakbrush, aspen-fir, 
and spruce-fir associations, respec- 
tively. At these stations major 
environmental factors (air tempera- 
ture, sunshine, precipitation, evap 
oration, barometric pressure, and 
wind velocity) were recorded so 
that the climatic characteristics of 
each type-zone were well known. 
Records of temperature and precip- 
itation have been continued until 
the present (Fig. 1). 

Watersheds A and B 
Among all the numerous experi- 

mental studies at the Great Basin 
Station, the best known and possi- 
bly the most significant was the 
study of Watersheds A and B (orig- 
inally called Erosion Areas).3 These 
two watersheds, covering 11 and 9 
acres, respectively, were established 
in 1912 near the summit of the 
Wasatch Plateau. Their vegetal 
cover was poor, and they were in 
an area subject to the typical brief 

3For a full account see Richard 0. 
Meeuwig. 1960. Watersheds A and 
B-a study of surface runoff and ero- 
sion in the subalpine zone of central 
Utah. J. Forest. 58:556-560. 
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but intense summer st”rms that 
often produced floods. The treat- 
ments applied t” these two water- 
sheds were essentially manipula- 
tions ol vegetal cover. They 
extended through 40 years. There 
has heen no runoff from summer 
storms since 1953, and the vegeta- 
tion has improved from a sparse 
stand of low-value herbs to a good 
stand of palatable grasses and forbs 
(Fig. 2). Erosion and sediment 

production on both watersheds are 
negligible. 

The studies on XYatersheds A and 
B have shown conclusively that 
wmmer floods are a direct result 
of reducing plant rover below mini- 
mum amounts recluired to prevent 
excessive runoff from high-intensity 
summer storms. This means, in 
turn, that wherever vegetal cover 
has been severely depleted by what- 
ever means, contour trenching and 
seeding probably should be used to 
restore satisfactory watershed con- 
ditions. 

Apart from the importance of 
the information developed by this 
long-term experiment and demon- 
stration, we mut reckon other 
things that make this study “ut- 
standing. One is the length of con- 
tinuous observation required. An- 
other is the length of continuous 

climatic records available from this 
study-60 years’ duration. Vegeta- 
tion has been surveyed periodically 
through six decades. Surface runoff 
and the resulting sediment have 
been measured since 1915 and sum- 
mer storm intensities have been 
recorded since 1919. The tremen- 
dous mash of recorded data is in- 
valuable to anyone studying the 
environment of the Intermountain 
region. But most important is the 
happy fact that only the oldest 
residents in valley towns today can 
remember any mummer flood roar- 
ing down from the mountaintop. 

The problem of summertime 
floods was soon demonstrated to be 
a problem of watershed manage- 
ment; and this was clearly shown 
t” be relawd to faulty range “lam 
agement and grazing practices. As 
Sampson, C. L. Forsling, and their 
wccess”rs continued to probe the 
varied needs of range plants for 
moisture, sunshine, and nutrients, 
they developed growing awarenw 
of the complexity of range. These 
men boon realized that mountain- 
top range areas suffered from two 
types of serious damage: valuable 
forage species 11x1 been killed wt, 
and several inches of valuable top 
soil had been washed or blown 
away. Of these, the loss of topsoil 

was the m”r(: serious, but it may 
not have been realized then. 

Plant Studies 
Need for vegetal cover on these 

lands was demonstrated by the 
treatments on ~\~atersheds A and 
B. But how to rat”re plant cover 
to virtually bare ground, then how 
to maintain it, and finally how to 
graze these areas and still preserve 
soil stability and lxoductivity- 
these were knotty and continuing 
problem,, and not all the answers 
have been found yet. In fact, it 
sometimes seemed that solution of 
one problem brought forth a host 
of new ones that also required solv- 
ing. 

Sampson early began a series of 
studies of plant vigor, to learn how 
plants survived under various in- 
tensities of grazing. He started 
other experiments t” determine 
whether overgrazed areas could re- 
seed tlwmselves or wllcther they 
required artificial restoration. If di- 
rect seeding were resorwd to, what 
species were best adapted to high- 
elevalion ranges? \Vhen should 
they be l>lanted? TVhat cultural 
methods should be used? First at- 
tention was given to native species, 



but in recent years numerous exotic 
species have been tested for adapt- 
ability. 

Presence of several poisonous 
plant species-notably tall larkspur 
(Delphinium bnl-beyr)-was always 

a nuisance, sometimes it plague, on 
western rzqes. In 191!) Earl Storm 
reported ;4nnual losses of 6,000 
cattle and 16,000 sheep within Na- 
tional Forests due to eating poison- 
OllS plants. Salll]‘sO”‘s study to 
determine feasible methods for 
eradicating larkspur sl~owed that 
the growing plant stored its food 
chiefly in its roots and collar; hence, 
grubbing the plants an inch or two 
below the ground surface gave rea- 
sonably good control. His study 
provided essential bnck,ground for 
plant food studies made 20 years 
later by E. C. McCarty and Ray- 
mond Price. 

Aspen Studies 

Aspen dominates several million 
acres of higll-elevation bummu 
range in the Rocky Mountain and 
Intermountain regions. The abun- 
dant undergrowth furnishes ron- 
siderable corer and forage for wild- 
life and livestock, but early studies 
showed that grazing in this type 
must be carefully controlled to ns- 
sure adequate reproduction of the 
aspen. Interest in aspen range con. 
tinned, and many years later Jack 
Major, IValter Houston, and .Lin- 
coin Ellison resumed research on 
nspen. They were interested in the 
production of forage in openings 
in aspen forat as well as witllin 
the aspen stand itself. 

Sampson studied aspen silvicul- 
ture in his investigation of tbt 
effect of grazing upon aspen rc. 
production. F. S. Baker made far 
lllo*e &bOIate studies, and hi> 
major publication on the subject, 
which appeared in 1!)2.5, was the 
first one to describe the phenology, 
growth, form, root systems, and the 
climatic, moisture, and soil require- 
ments of the species. Baker and 
other early workers recognized that 
the aspen type is perpetnated by 
fire and that naturally wcurring 
fires have enabled many bite5 to be 
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occupied by aspen for extremely 
lorlg perioda. In the absence of fire, 
aspen is succeeded by conifers. 

The only other major silvicul- 
tural project of current interest was 
the study by Kaker and C. F. Kors- 
tian of the so-called “pineless belt” 
tllilt ertcmls from wat central hlon- 
tana southwesterly to the Gulf of 
California. This belt, several hun- 
dred miles wide in xxne places, is 
not devoid of pine, but it naturally 
supports virtually no ponderosa 
(Pinus pomh om-or western yel- 
low pine, as it was formerly called. 
It is a brushlam] belt that runs 
through some of the usual habitat 
of ponderosa, and the Great Basin 
Station is well within the belt. 
Baker and Korstian carefully stud- 
ied <limate, soil, and other factors 
that might i~ount for absence of 
ponderosa. Their plantations in 
Epbraim Canyon had counterparts 
on the eaht side of the \Tasatcb Pla. 
ten”, and they set out scattered 

plantings from southern Idaho 
south to the Cedar City area. Many 
pine trees tlley planted in Epbraim 
Canyon can be seen today along 
the roadside (Fig. 3). They are 
from 30 to 50 feet bigb, have diam- 
eters of 8 to 10 inches, and look 
reasonably thrifty; but close inspec- 
tion of the planted areas reveals no 
regeneration. Baker and Korstian 
concluded that deficiency of rain- 
fall in July and August plus the 
generaliy calcareous, heavy, fine- 
grained soils of the brushlands corn-- 
bined to prevent natural reproduc- 
tion of ponderosa in this belt. 

Game Range Restoration 

Other work at the Great Basin 
Station over the years 1121s inclnded 
studies of climatic phenomena, the 
effects of rodent populations, vari- 
ous deferred- and rotation-grazing 
schemes, food storage cycles in 
plants, induced snowdrifting, and 
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adaptability of hundreds of species 
of range plants for “se in restoring 
depleted range areas. Since 1955 
m”ch of the research at Great Basin 
has been in the game range restora- 
tio” project sponsoredcooperatively 
by the Utah Division of Wildlife 
Resources and the Intermountain 
Forest and Range Experiment Sta- 
tion. This research has bee” corn-- 
plex because of the varied character 
of the environment. Some winter 
range areas in the desert receive less 
than 8 inches of rainfall annually 
whereas some mountaintop areas 
receive more than 60 inches. Grow- 
ing seasons vary from 120 days in 
some valleys to only 70 days in the 
spruce-fir zone. Terrain varies from 
fairly flat to steep, and soils are 
derived from a variety of parent 
materials. 

Intensive trials of forbs, shrubs, 
and grasses and of planting systems 
have been conducted in Ephraim 
Canyon at the lower and upper 
edges of big-game winter range. I” 
addition, numerous grasses have 
bee” tested in plantings at the sum- 
mit of the Wasatch Plateau (Fig. 4). 
Species that have shown promise 
of adaptability have been tested 
further at more than 50 outlying 
sites over Utah. Study of forbs and 
shrubs has been stressed because far 
less has been published about them 
than about grasses. This project, 
directed by A. Perry Plummer, has 
given substantial results, which 
have bee” applied in unusually 
short time. Successful restoration 
programs have already been com- 
pleted on more than 120,000 acres 
in Utah alone. Several other land- 
managing agencies in Utah and 
neighboring States have adopted 
these treatments directly or with 
minor local adaptations. 
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Ecology and Environment 
In much less than a decade the 

word “ecology” has emerged from 
relative obscurity to common usage 
-not always with very precise mean- 
ing. Likewise, “environment” has 
suddenly achieved popularity and 
well-nigh universal “sage. Many 
persons seem to believe that both 
these terms and the research they 
refer to are as new as their current 
widespread “sage. But environ- 
mental and ecological studies have 
been progressing for 60 years at 
the Great Basin Station. Research 
pioneered and carried cut there has 
touched every aspect of range man- 
agement including the development 
of the science itself. Indeed, the 
term “range science” is heard today 
with increasing frequency. The 
early plant studies developed into 
rather elaborate investigations of 
fundamental plant behavior that 
greatly extended the scope of early 
ecological knowledge. 

What happened in the develop- 
ment of range management was 
rather closely paralleled by studies 

of watersheds and their manage- 
ment. The studies on Watersheds 
A and B established the necessity 
for having certain minimal vegetal 
cover on high-elevation watershed 
to prevent flooding after brief, in- 
tense summer storms. Principles 
derived from the experiments on 
the Wasatch Plateau were demon- 
strated effectively by Reed W. 
Bailey and others in treatment of 
the Davis County watersheds after 
disastrous mud-rock floods in the 
1930’s. 

Continuing ecological studies at 
the Great Basin Station have had 
ilnportant “se in National For- 
est administration-in determining 
grazing capacity of allotments, in 
deciding when grazing on forest 
lands may safely start in spring and 
summer, and when it must be 
stopped in autumn. Much of the 
research at Great Basin could be 
classified appropriately as “basic” 
or “fundamental,” but every study 
has been oriented to practical “se. 

From the foregoing account it 
should be apparent why the Forest 
Service and the Society for Range 
Management are combining efforts 
to celebrate 60 years of progressive 
service at the Great Basin Station 
headquarters late in July. At that 
time the Forest Service will offici- 
ally open a self-guiding conserva- 
tion tow of designated stops along 
the Ephraim Canyon road. A 
plaque honoring Dr. Sampson will 
be unveiled near the office-labora- 
tory he built in 1913. Ephraim 
Canyon will be the locale for the 
SRM Summer Tour for 1972. Par- 
ticipating members are assured n 
scenic and informational treat as 
they are conducted through this 
historically rich area in central 
Utah. 
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