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INTRODUCTION 

This paper is a compilation of current references that deal wholly or in 
part with juniper (Juniperus spp.). It is generally restricted to those arti
cles that deal with junipers growing naturally in the geographic area west 
of the 96° meridian in the United States and southern Canada. It is not an 
exhaustive bibliography, but rather a compilation of references oriented 
towards ecological phenomena and management associated with juniper. 

The articles contained in this paper are arranged alphabetically by 
author and numbered consecutively to facilitate the use of the subject 
index . The articles included are those for which original copies or 
abstracts could be obtained. Unavailable articles consisted primarily of 
Research Notes and other publications of the Forest Service. Some 
Agricultural Experiment Station and state agency publications were also 
unavailable. Other articles may have inadvertently been missed in the 
literature review. Notification of or other information relating to articles 
not available or missed by the authors would be appreciated. Abstracts or 
annotations are those provided by the authors of the articles where 
available and are so indicated. Others are provided by the authors of this 
bibliography (MAS) and James George (JG), a former research assistant at 
Texas Tech University. 

The subject index headings are necessarily rather broad, as many arti
cles do not fit into any single category and may be listed under several. It 
is felt that the subject categories will provide the user of this bibliography 
with a good start in searching for literature dealing with the ecology and 
management of juniper, or of areas where juniper is an important species. 



AN ANNOTATED BIBLIOGRAPHY OF JUNIPER 
(JUNIPER US) OF THE WESTERN UNITED STATES 

Michael A. Smith and Joseph L. Schuster 

1. Allred, B. W. 1949. Distribution and control of several woody 
plants in Texas and Oklahoma. J. Range Manage. 2:17-29. 
Woody plant invasions are caused by overgrazing. Competitive 

grasses help control brush invasion. Acreages occupied by woody 
plants are listed. All juniper species occupy 18,000,000 acres in 
Texas. Methods of mechanical, chemical, and biological brush con
trol are discussed. MAS. 

2. Allred, B. W. 1964. Problems and opportunities on U.S. grass
lands. Amer. Hereford J. 54 (January):70-72, 134. 
Invasion of grasslands by brush species is noted and attributed 

to heavy grazing, drought, and fires. Acreage infested by juniper in 
U.S. is 100 million. Benefits and problems of brush control are 
noted. Some control measures are illustrated. MAS. 

3. Anderson, A. E.; Snyder, W. A.; and Brown, G. W. 1965. Stomach 
content analysis related to condition in mule deer, Guadalupe 
Mountains, New Mexico. J. Wildlife Manage. 29:352-366. 
An index to the food habits of a mule deer population occupy

ing a pinyon-juniper woodland, succulent-shrub, and shortgrass
shrub complex in southeastern New Mexico was provided by botani
cal analysis of stomach-content samples. The five major food items 
were wavy leaf oak, juniper, hairy cercocarpus, yucca, and 
forbs. Juniper was the highest in total frequency and the major item 
during the January-March period. MAS. 

4. Arnold, J. F. 1964. Zonation of understory vegetation around a 
juniper tree. J. Range Manage. 17:41-42. 
Four zones of vegetation occurred around a Juniperus mono

sperma tree near Show Low, Arizona. The zone immediately sur
rounding the tree had no herbaceous vegetation. The second zone 
contained primarily snakeweed and western wheatgrass and pro
duced 293 lb. herbage/acre. Moisture conditions were more favor
able than in the third zone because of the large lateral roots in this 
zone. The third zone contained primarily blue grama and produced 
100 lb. herbage/acre. Soil moisture was depleted most rapidly in 
this zone. The fourth zone was beyond the influence of the tree and 
contained primarily western wheatgrass, blue grama, and snake
weed. Herbage yield was 475 lb./acre. MAS. 
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5. Arnold, J. F. ; Jameson, D. A.; and Reid, E. H. 1964. The pinyon
juniper type of Arizona: effects of grazing, fire, and tree con
trol. USDA, Forest Serv. Prod. Res. Rept. 84. 28 pp. 
The pinyon-juniper type of Arizona is evaluated with respect 

to the effects of grazing, fire, and tree control. Control measures 
listed are cabling or chaining, bulldozing, hand axing, motorized 
sawing, burning, and application of chemicals. Costs and benefits of 
control methods are noted. 

Indications are that the pinyon-juniper woodland is a climax 
community which can be maintained as grassland only by fire or 
tree-control methods. MAS. 

6. Aro, R. S. 1971. Evaluation of pinyon-juniper conversion to grass
land. J . Range Manage. 24:188-197. 
Conversion techniques applied to public lands in Colorado, 

Utah, Arizona, and New Mexico provided the basis for an evaluation 
of several methods. Burning was the most effective and the least 
expensive method studied. Dozing of trees into windrows, followed 
by seeding of grasses in the cleared areas, was the best mechanical 
approach examined, but requires careful site selection and economic 
evaluation. Chaining was the most widely used but least effective 
technique for converting pinyon-juniper woodland to grass
land. Author. 

7. Balduzzi, R. A. 1969. The use of Tordon 212 and Tordon 225 for 
control of Juniperus pinchoti in Texas. Unpublished master's 
thesis, Texas Tech University, Lubbock. 35 pp. 
Tordon 212 (picloram plus 2,4-D) and 225 (picloram plus 2,4, 

5-T) were applied to Juniperus pinchoti Sudw. on 1 June and 15 
July at the rates of .5, 1.0 and 2.0 lb. per 100 gallons of 
spray. Trees were wet to runoff. Percent top kill was above 97 for 
both dates for the 1- and 2-lb. rates of both formulations. Tordon 
212 had greatest total top kill. July spraying had highest total 
kill. MAS. 

8. Bell, H. M., and Dyksterhuis, E. J . 1943. Fighting the mesquite and 
cedar invasion on Texas ranges. Soil Conserv. 9 : 111-114. 
The increase in mesquite and cedar Guniper) on Texas range

lands is noted. Six million acres are infested with cedar. Map show
ing distribution is given. Control measures include bulldozing, tree
dozing, and hand cutting. MAS. 

9. Billings, W. D. 1954. Temperature inversions in the pinyon-juniper 
zone of a Nevada mountain range. Butler Univ. Bot. Studies 
11:112-118. 



Minimum temperatures in valleys in the Virginia mountain 
range in Nevada were 10°F. to 15°F. colder than slopes 400-1300 ft . 
above. The inversions were present most of the year and also occur 
in small valleys within the range. The resultant thermal belt above 
the layer of cold night air seems to be coincidental with the pinyon
juniper zone in this range. MAS. 

10. Bishop, R. A., and Hungerford, C.R. 1965. Seasonal food selection 
of Arizona Mearns quail. J. Wildlife Manage. 4:813-819. 
Seasonal food selection of Mearns quail in southeastern 

Arizona was studied. Oak-juniper was considered the primary habi
tat. Juniper fruit comprised 6.4% of the diet during the period 
February-March. MAS. 

11. Blackbum, W. H., and Tueller, P. T. 1970. Pinyon and juniper inva
sion in black sagebrush communities in east-central Ne
vada. Ecology 51: 841-848. 
As a means of studying inter- and intrazonal invasion in black 

sagebrush (Artemisia nova A. Nels.) communities, six maturity 
classes were established for pinyon (Pinus monophylla Torr. and 
Frem.) and juniper (Juniperus osteosperma [Torr.] Little) in east
central Nevada. Pinyon and juniper invade and increase in black 
sagebrush communities until the understory, except for a few hardy 
plants, is eliminated. Juniper invades first and tends to be replaced 
eventually by pinyon. Accelerated invasion by both species started 
about 1921 and is closely related to overgrazing, fire suppression, 
and climatic change. MAS. 

12. Boag, P.A. 1963. Significance of location, year, sex, and age to the 
autumn diet of blue grouse. J. Wildlife Manage. 27:555-562. 
Analysis of the contents . of 77 5 crops from blue grouse during 

September and October of 1958-1961 in north-central Washington 
showed Juniperus scopulorum fruits to occur with 3% frequency in 
one year only. Larix occidentalis needles were the major food in all 
years. MAS. 

13. Bradshaw, K. E., and Reveal, J. L. 1943. Tree classifications for 
Pinus monophylla and Juniperus utahensis. J. Forest. 
41: 100-104. 
Because of general cognizance that appropriate forest

management practices are needed to insure future productivity of 
diminutive forest trees in western states, maturity classifications for 
single-leaf pinyon and Utah juniper are presented and illustrated in 
order to establish a uniform basis for describing the trees and 
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stands. The need for classifications, their applicability to inventory
ing, management, and utilization, and the influences of site variation 
are pointed out. Author. 

14. Bray, W. L. 1904. Forest resources of Texas. USDA Bureau For
est. Bul. 47. 71 pp. 
The forest types of Texas are descdbed including areas with 

juniper called cedar brakes. Lack of periodic fires is a contributing 
cause of increase in timbered areas. The characteristics and distribu
tion of the cedar brakes are described. MAS. 

15. Bray, W. L. 1906. Distribution and adaptation of the vegetation of 
Texas. Univ. Texas Bui. 82. 106 pp. 
A general study is made of the environmental factors in Texas 

affecting plants, and a description of the major vegetation types is 
provided. Juniper species occurring in Texas and their general areas 
of distribution are noted. MAS. 

16. Brown, H. E. 1965. Preliminary results of cabling Utah juniper, 
Beaver Creek watershed evaluation project. Arizona Water
shed Symp. Proc. 9:16-22. 
Juniper was removed by cabling and dozing from a portion of 

the Beaver Creek watershed in central Arizona to determine the 
effects of the treatment on various watershed products. Preliminary 
results show no difference in post-treatment and pre-treatment sum
mer and winter runoff. Peak discharges and recession flows were not 
different. There was no measurable change in sediment re
moval. Herbage production increased following treatment. MAS. 

17. Buck, P. 1964. Relationships of the woody vegetation of the 
Wichita Mountains Wildlife Refuge to geological formations 
and soil types. Ecology 45 :336-344. 
In each of the four soil types and five geological formations 

supporting forests or woodlands, post oak (Quercus stellata) was the 
most important species. Blackjack oak (Quercus rnarilandica) and 
eastern red cedar (Juniperus virginiana) were the second and third 
most important, respectively. It is theorized that reduced grazing 
pressure and suppression of fires has encouraged the spread and 
multiplication of cedar. JG. 

18. Buechner, H.K. 1944. The range vegetation of Kerr County, Texas 
in relation to livestock and white-tailed deer. Amer. Midland 
Natur. 31:697-743. 
Cedar brakes occupy 24% of Kerr County. Juniperus ashei is 

the principle woody species. Grama grasses and bluestems are found 



in lightly grazed areas. Under heavy grazing, grassy vegetation dete
riorates to a three-awn understory. Cedar brakes are utilized by deer 
as cover and browse during the fall and winter. MAS. 

19. Buehring, N.; Santelmann, P. W.; and Elwell, H. M. 1971. Re
sponses of eastern red cedar to control procedures. J. Range 
Manage. 24:378-382. 
Various chemical, mechanical, and burning procedures were 

evaluated for control of .eastern red cedar (Juniperus virginiana 
L.). Injection treatments of picloram caused 70 to 100% desiccation 
and plant kill at several dates of application, but . 2,4,5-T did 
not. High rates of granular picloram applied in either August or 
March caused greater desiccation than did lower rates. · Picloram 
alone or in combination with 2,4,5-T or 2,4-D as wetting foliar stem 
treatments caused good kill, as did high rates of other herbi
cides. Low-volume foliar treatments of picloram plus 2,4,5-T killed 
much, but not all top growth. Sprouts occurred on 22% of the 
mowed small (0.5 to 1.25 inch basal diameter) trees. Wheat 
(Triticum aestivum L.) and little bluestem (Andropogon scoparius 
Michx.) seed germination was not affected by water extracts of 
eastern red cedar, but switch grass (Panicum virgatum L.) germina
tion was affected. The reverse was true of coleoptile growth. 
Authors. 

20. Burkhardt, J. W., and Tisdale, E.W. 1969. Nature and successional 
status of western juniper vegetation in Idaho. J. Range Man
age. 22:264-270. 
Western juniper invasion of sagebrush-bunchgrass vegetation in 

southwestern Idaho was verified. The invasion started about 1860 
and is continuing at present. Juniper was found to be climax on 
rocky ridges and rimrocks where soil development is limited. Seral 
juniper stands were found on the deeper soils of valley slopes and 
bottoms. These sites were previously occupied by productive 
sagebrush-grass stands. It appears that juniper control would be 
more beneficial on invaded sites than on climax juniper 
sites. Authors. 

21. Chilson, E. W. 1964. Increased livestock production through juni
per control. Arizona Watershed Symp. Proc. 8:28-30. 
Procedures and costs for improving forage production by 

cabling, burning, and reseeding pinyon-juniper in Arizona are 
given. A five-fold increase in carrying capacity is expected. MAS. 

22. Clary, W. P. 1971. Effects of Utah juniper removal on herbage 
yields from Springerville soils. J. Range Manage. 24:373-378. 
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Yields of understory vegetation increased from 223 lb./acre, 
including 50 lb. of perennial grasses, to 981 lb., including 193 lb. of 
perennial grasses, after juniper overstory was removed in northern. 
Arizona. Successional trends did not follow a smooth sequence; 
many areas remained in an annual-forb/half-shrub stage for several 
years. Author. 

23. Collings, M. R., and Myrick, R. M. 1966. Effects of juniper and 
pinyon eradication on streamflow from Corduroy Creek Basin, 
Arizona. U.S. Geol. Surv. Prof. Paper 491-B. 12 pp. 
The effect of pin yon and juniper removal and controlled burn

ing on the Fort Apache Indian Reservation, Arizona. From the re
sults of this study, it cannot be demonstrated that the partial clear
ing of Corduroy Creek Basin resulted in either an increase or de
crease in water yield. MAS. 

24. Cook, W. C. 1966. Development and use of foothill ranges in 
Utah. Utah Agr. Exp. Sta. Bul. 461. 47 pp. 
Methods and cost of removing juniper and sagebrush and seed

ing Utah rangeland are described. Management practices following 
control and reseeding are recommended. MAS. 

25. Cotner, M. L. 1963. Optimum timing of long term resource 
improvements. J. Farm Econ. 45:732-748. 
The economic decision process involving long -term improve

ments, using the pinyon-juniper control practice as an example, is 
discussed under the procedural steps of (1) determination of 
physical-benefit relationships; (2) determination of improvement 
techniques and costs; (3) discounting the physical-benefit stream; 
( 4) selecting the right year for improvement; (5) selecting the right 
improvement technique; and (6) determination of economic feasi
bility. MAS. 

26. Cottam, W. P., and Stewart, G. 1940. Plant succession as a result of 
grazing and a meadow desiccation by erosion since settlement 
in 1862. J. Forest. 38:613-626. 
Plant succession following settlement of Mountain Meadows in 

southwestern Utah is described. Rapid invasion of heavily grazed 
sagebrush and grasslands by juniper is a major ecological 
change. Juniper invasion is retarded in dense sagebrush, probably 
because of competition. Fire scars have no juniper but abundant 
rabbit brush. Sagebrush has high mortality in areas of dense juni
per. MAS. 

27. Countryman, C. M. 1967. Thermal characteristics of pinyon pine 
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and juniper fuels used in experimental fires. In Proc.: Tri
partite Tech. Cooperation Program Panel N-3 (Thermal 
Radiation) Mass Fire Symp., Defense Atomic Support Agency, 
1949. DASA Information and Analysis Center Special Rep. 
59. 
The energy derived from burning fuel provides the basic driv

ing force for fire behavior and phenomena associated with free
burning fires. The physical characteristics of the fuel particles and 
fuel bed are important factors in determining the amount of poten
tial energy in the fuel and the rate at which it is released. These 
factors thus exert a major control on fire behavior. 

Pinyon and juniper trees were analyzed to determine such 
physical characteristics as amount of material of different sizes, total 
surface area, surface-to-volume ratio of fuel particles, heating values 
of various parts of the tree, ash content, and amount of ether-soluble 
constituents. Analytical procedures are described. Author. 

28. Cowan, I. M. 1947. Range competition between mule deer, bighorn 
sheep, and elk in Jasper Park, Alberta. North Amer. Wildlife 
Conf. Trans. 12:223-227. 
Food habits of mule deer, elk, and bighorn sheep are com

pared. Competition between mule deer and elk for browse was 
apparent; but due to overgrazing of browse species, it was not as 
great as it formerly was. Elk compete with sheep for available 
grass. Juniperus scopulorum was a minor constituent of both sheep 
and mule deer diets. MAS. 

29. Dalrymple, R. L. 1969. Cedar control in southern Okla
homa. Southern Weed Sci. Soc. Proc. 22:272-273 . 
Fire, soil sterilants, and foliar herbicides were observed as con

trols of eastern red cedar (Juniperus virginiana L.) and ashe cedar (J. 
ashei Buckh.). Small cedars were controlled by fire. Large trees 
were more difficult to kill. Defoliation and kill data for several rates 
and kinds of herbicides and soil sterilants are given. MAS. 

30. Daubenmire, R. F. 1943. Soil temperature versus drouth as a factor 
determining lower altitudinal limits of trees in the Rocky 
Mountains. Bot. Gaz. 105: 1-13. 
Pinus edulis of the pinyon-juniper zone had the greatest re

sistance to soil-moisture deficit of the species tested. Lethal soil 
temperatures of all species exceeded anything occurring natu
rally. MAS. 

31. Daubenmire, R. F. 1943. Vegetational zonation in the Rocky 
Mountains. Bot. Rev. 9:325-393. 
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Zonation of the vegetation in the Rocky Mountains is des
cribed with respect to the mountain-environment etiology, altitude 
versus latitude, and irregularities in the zonal pattern. Characteristic 
species of the juniper-pinyon zone are noted. MAS. 

32. Dirschl, H. J. 196.3. Food habits of the pronghorn in Saskatche
wan. J. Wildlife Manage. 27:81-93. 
Food habits of the pronghorn in the Matador and Cypress Hills 

region of Saskatchewan were studied by analysis of the rumen con
tents. Pronghorns were dispersed throughout the available range 
during the growing season, while in winter they were concentrated in 
areas where sagebrush (Artemisia cana) and creeping juniper (Juni
perus horizontalis) grew, indicating antelope distribution is corre
lated with food distribution and that abundance of these two key 
food items on the winter range is a prime factor in the carrying 
capacity of range units. MAS. 

33. Driscoll, R. S. 1962. Characteristics of some ecosystems in the juni
per zone in central Oregon. J. Range Manage. 15:347. 
A thesis abstract describing nine ecosystems in the central 

Oregon juniper zone with respect to vegetation, soil, and topo
graphic characteristics. MAS. 

34. Driscoll, R. S. 1964. A relict area in the central Oregon juniper 
zone. Ecology 45:345-353. 
Vegetation and soil characteristics of two relatively undis

turbed associations on a semi-isolated butte were studied and re
lated. Juniperus occidentalis was not abundant in either association, 
occurring in small clumps or as individual trees unevenly distributed 
throughout the area. Wildfires appeared to have been a major factor 
controlling the distribution of the species. The herbaceous stratum 
appears to be preventing juniper reproduction. MAS. 

35. Dwyer, D. D., and Pieper, R. D. 1967. Fire effects on blue grama
pinyon-juniper rangeland in New Mexico. J. Range Manage. 
20:359-362. 
All juniper trees (Juniperus monosperma) less than 4 ft. in 

height were killed by the fire. Of 120 total juniper trees observed 
two years after the burn, 24% were killed, 62.5% were partially 
defoliated, and 13% were unharmed. JG. 

36. Eddy, T. A. 1961. Foods and feeding patterns of the collared 
peccary in southern Arizona. J. Wildlife Manage. 25:248-257. 
The foods eaten by peccaries in southern Arizona were deter

mined by application of the feeding-minutes technique and by 



analysis of stomach contents and droppings. Juniper berries were a 
small part of the diet from July to September. MAS. 

37. Ellis, D., and Schuster, J. L. 1968. Juniper age and distribution on 
an isolated butte in Garza County, Texas. Southwestern 
Natur. 13:343-348. 
The density and age distribution of redberry juniper on an 

isolated butte were determined to learn the possible origin and direc
tion of spread of the juniper. The northern half of the butte sup
ported the denser stands. The densest stand was in the northwest 
comer of the top, but the oldest trees were found on northwest 
mid-slopes, indicating the northwestern part of the butte as the 
center of distribution and possible source of younger junipers found 
downslope. Authors. 

38. Ellison, L. 1960. Influence of grazing on plant succession of range
lands. Bot. Rev. 26:1-78. 
An in-depth literature review is made of the effects of grazing 

on secondary plant succession in all major range types in the western 
U.S. Grazing indirectly increased juniper through a reduction of the 
incidence of fire. MAS. 

39. Emerson, F. W. 1932. The tension zone between the grama grass 
and pinyon-juniper associations in northeastern New Mex
ico. Ecology 13:347-358. 
The pinyon-juniper association (Pinus edulis Engelm. and Juni

perus monosperma Engelm.) occupies an intermediate position 
between montane forests and short-grass plains appearing on rocky 
ridges and mesa edges. Studies are reported of soils, root systems, 
rainfall, evaporation rates, temperature, and seed dispersal. Grasses 
are poorly developed within the pinyon-juniper zone. Combined 
effects of condition of the stand of grasses and the efficiency of 
agents of dissemination appear to be responsible for the location of 
the woody plants. A principle reason the trees fail to establish them
selves in close stands of grass is direct competition between tree
seedling roots and grass roots in the first foot of soil. MAS. 

40. Fassett, N. C. 1944. Juniperus virginiana, J. horizontalis and J. 
scopulorum 1; the specific characters. Torrey Bot. Club Bui. 
71:410-418. 
A study based on mass collections made throughout the ranges 

of Juniperus virginiana, J. horizontalis, and J. scopulorum, as well as 
on herbarium material, shows that these three species are always 
clearly recognizable on a number of characters, except when two 
species grow together; that the variation within each species is often 
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more conspicuous than, but never as constant as, the variation which 
separates species; and that many of the distinguishing features are, 
while perfectly practical for the taxonomist, statistical in na
ture. Author. 

41. Fassett, N. C. 1944. Juniperus vzrgzmana, J. horizontalis and J. 
scopulorum 2, hybrid swarms of J. virginiana and J. scop
ulorum. Torrey Bot. Club Bul. 71 :475-483. 
Where Juniperus virginiana grows by itself, and where J. scopu

lorum grows by itself, each species retains pure specific characteris
tics, except in areas in the western part of the range of J. vtrginiana 
where certain tendencies toward J. scopulorum suggest an ancient 
incursion of that species. Where the ranges of the two species meet, 
all recombinations of the characters of each occur in individuals of 
one colony. 

The approximate northeastern limits of J. scopulorum and the 
northwestern limits of J. virginiana are shown. Author. 

42. Fassett, N. C. 1945. Juniperus virginiana, J. horizontalis and J. 
scopulorum 3, possible hybridization of J. horizontalis and J. 
scopulorum. Torrey Bot. Club Bul. 72:42-46. 
When Juniperus scopulorum and J. horizontalis occur to

gether, there are several things that may happen. Near Sheridan, 
Wyoming, the two species occur on opposite sides of a road. J. 
scopulorum shows tendencies toward J. horizontalis in several char
acters, but J. horizontalis shows no characters of J. scopulorum. On 
the west slope of the Big Horn Mountains in Wyoming; on the 
adjacent plains, where no J. horizontalis was observed; and in the 
vicinity of Bauff, Alberta, occurs a depressed shrub with the foliage 
and fruit of J. scopulorum, which is described as J. scopulorum var. 
patens, var. nov. It is suggested that this variety may have arisen by 
some ancient hybridization of J. scopulorum and J. horizon
talis. Author. 

43. Fassett, N. C. 1945. J. virginiana,J. horizontalis and J. scopulorum 
5, taxonomic treatment. Torrey Bot. Club Bul. 72:480-482. 
A key is given for separating these three species of Juni

perus. The limits of each of the three species is shown on a map 
which also shows areas of hybrid swarms. JG. 

44. Foster, J. H. 1917. The spread of timbered areas in central 
Texas. J. Forest. 15:442-445. 

10 

Invasion of Edwards Plateau and adjoining regions by numer
ous brush species-mountain cedar (Juniperus sabinoides), mountain 
oak, live oak, mesquite, cedar elm, hackberry, and shin oak (Quercus 



un.dulata)-is documented. Cedar brakes are noted to renew them
selves following cutting for posts, but fires are an obstacle to cedar 
reproduction. MAS. 

45. Powells, H. A. 1965. Silvics of forest trees of the United 
States. USDA, Forest Ser., Agr. Handbook 271. 762 pp. 
This handbook is a comprehensive summary of silvical infor

m a ti on on American forest trees. Information on distribution, 
habitat conditions, life history, and races and hybrids are given for 
each species. Three juniper species are included. MAS. 

46. Fraps, G. S., and Cory, V. L. 1940. Composition and utilization of 
range vegetation of Sutton and Edwards counties. Texas Agr. 
Exp. Sta. Bul. 586. 39 pp. 
The percentage composition of many range species is 

given. Juniperns pine ho ti foliage contained 7 .9% protein, 9 .4% ether 
extract, 18.4% crude fiber, 52.0% nitrogen-free extract, 7.6% water, 
and 4.4% ash. It composed 2% of the diet of goats during March and 
was not consumed other months. Other livestock did not consume 
it. MAS. 

47. Freeman, C. E., and Dick-Peddie, W. A. 1970. Woody riparian 
vegetation in the Black and Sacramento Mountain ranges, 
southern New Mexico. Southwestern Natur. 15(2):145-164. 
Riparian vegetation in southern New Mexico mountains was 

studied. Juniperns monosperma (Engelm.) Sarg. and J. deppeana 
Steud. were found to be important constituents. J. monosperma is 
found at lower elevations than J. deppeana. MAS. 

48. Gifford, G. F. 1969. Influence of pinyon-juniper conversions and 
water quality on permeability of surface soils. Water Re
sources Res. 5:895-899. 
Chaining with windrowing treatment in the pinyon-juniper 

vegetation type significantly increased permeability of surface soils 
from the 0-2 and 2-4 inch depths at a site in southwestern 
Utah. Double chaining with debris in place did not yield a signifi
cant increase in permeability. Permeability of surface soils from a 
pinyon-juniper site in southwestern Utah provided a similar trend, 
although significant differences among treatments were not evi
dent. Water quality influenced percolation only after approximately 
30 minutes. Multiple-regression equations developed for predicting 
intrinsic permeabilities varied according to water quality. Author. 

49. Gifford, G. F. 1970. Some water movement patterns over and 
through pinyon-juniper litter. J. Range Manage. 23:365-366. 

11 



Fluorescent-dye patterns depicting water movement over and 
through pinyon-juniper accumulations varied somewhat according to 
canopy density of the trees. Where the tree canopy was closed, or 
nearly so, the dye was confined to the surface 1 inch of litter with 
no lateral movement indicated. Where the canopy was broken or 
open, dye was found to a maximum of 6 inches beneath the litter, 
and lateral downhill movement of at least 25 inches was indicated on 
the litter surface. Where dye had penetrated the litter, both a 
streaked and a uniform (even wetting front) pattern of water move
ment were observed. Author. 

50. Gifford, G. F.; Williams, G.; and Coltharp, G. B. 1970. Infiltration 
and erosion studies on pinyon-juniper conversion sites in 
southern Utah. J. Range Manage. 23:402-406. 
Infiltration and sediment data from small-plot studies (325 

infiltrometer plots) utilizing high-intensity simulated rainfall indicate 
that areas cleared of pinyon-juniper trees and seeded to grass in 
southern Utah generally show no consistent decrease or increase in 
sediment yields or infiltration rates at a given point. Of 14 sites 
studied, four indicated decreased infiltration rates and two indicated 
increased infiltration rates during one or more time intervals at spe
cific points on the treated areas; one site had significantly less sedi
ment yield and two sites had significantly higher sediment yields 
than on the treated areas. These results nearly parallel those 
obtained during similar studies of 14 pinyon-juniper sites in central 
Utah. Author. 

51. Graham, E. H. 1937. Botanical studies in the Uinta Basin of Utah 
and Colorado. Pittsburg Carnegie Inst. Museum Ann. 
26:1-432. 
The Uinta Basin is described as to history of exploration, 

physiography, climate, altitudinal vegetation zones, plant com
munities, and species present. Description of the pinyon-juniper 
zone and Juniperus-Pinus association are included. MAS. 

52. Graves, R. G. 1971. Effects of redberry juniper control on under
story vegetation. Unpublished master's thesis, Texas Tech 
University, Lubbock. 86 pp. 
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The effects of juniper control on production and nutritive 
value of herbaceous vegetation and economic va•ue of juniper con
trol were studied. Herbage production was 88% between trees and 
doubled t!nder trees where control had been applied as compared to 
no control. Species composition changes were small two years after 
control. Nutrient composition of herbage was similar between 



controlled and uncontrolled areas. Increased herbage production 
would increase stocking rates or weaning weights. MAS. 

53. Hall, M. T. 1952. Variation and hybridization in Juniperus. Ann. 
Missouri Bot. Garden 39: 1-64. 
Population studies of the genus Juniperus were made to deter

mine the extent of hybridization within the genus. Juniperus 
virginiana L. · is found to be strongly hybridized with J. ashei 
Buckholtz. Morphological characteristics of this and other hybrids 
of J. virginiana L. are given. MAS. 

54. Hall, M. T. 1955. Comparison of juniper populations on an Ozark 
glade and old fields. Ann. Missouri Bot. Garden 42: 171-194. 
The Ozark race of eastern red cedar (Juniperus virginiana L.), 

which is an introgression with J. ashei Buckholtz, is found in differ
ent habitats from the northern race and dominates in older stands in 
the St. Louis area. MAS. 

55. Hall, M. T., and Carr, C, J. 1968. Variability in Juniperus in the 
Palo Duro Canyon of western Texas. Southwestern Natur. 
13:75-98. 
The Palo Duro Canyon of the Texas Panhandle provides mois

ture and soil gradients which affect the distribution of vegeta
tion. This study of Juniperus in the canyon was undertaken to 
determine the nature and extent of hybridization among the species, 
with emphasis on the relation between ecologic conditions and 
species composition of juniper populations. 

Two apparently distinct species complexes are found in the 
canyon. The first involves Juniperns deppeana, J. pinchoti, and J. 
monosperma; the second, Juniperus virginiana and J. scopu
lorum. While the mesic J. deppeana is neither in nor near the Palo 
Duro Canyon, some of its genes are apparently present in popula
tions of J. pinchoti. Populations of J. pinchoti most resembling J. 
deppeana are in mesic sites within the canyon, while those popula
tions most resemblingJ. monosperma occupy more xeric sites. 

In the second complex, no typical J. virginiana is found in or 
near the canyon; however, populations most resembling it are 
located in the mesic sites and those resembling J. scopulorum are in 
the more xeric sites. 

The canyon junipers consist of J. pinchoti, J. monosperma, 
and J. scopulorum. Also present in the canyon are junipers inter
mediate between J. scopulornm and J. virginiana. Authors. 

56. Hall, W. H., and Maxwell, H. 1911. Uses of commercial woods of 
the United States. USDA, Forest Serv. Bul. 95. 62 pp. 
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Uses of cedars, cypresses, and sequoias are described. Principal 
uses of junipers in the western United States are for fuel and fence 
posts. MAS. 

57. Herman, F. R. 1953. A growth record of Utah juniper in Ari
zona. J. Forest. 51 :200-201. 
Measurement of a partially cut stand of Utah juniper in central 

Arizona revealed that average 10-year growth of individual stems was 
1/4-1/2. inch in stump diameter and 0.2-0.4 ft.3 in volume. Volume 
increase per acre was 0.6% annually. Distribution of Utah juniper is 
given. MAS. 

58. Herman, F. R. 1956. Growth and phenological observations of Ari
zona junipers. Ecology 3 7: 193-195. 
Pinyon-juniper woodland studied consisted of Pinus edulis 

Engelm., Juniperus osteosperma (Torr.) Little, J. monosperma 
(Engelm.) Sarg., J. scopulorum Sarg. and.T. deppeana Steud. Young, 
vigorous trees were selected for the study. leader elongation was 
determined by temperature and moisture. Growth began when soil 
temperature reached 50°F. in the spring. Rate of elongation in
creased with soil temperature until moisture became criti
cal. Growth resumed when moisture became favorable. Growth 
ceased when soil temperature dropped to 50°F. MAS. 

59. Hill, R. R., and Harris, D. 1943. Food preferences of Black Hills 
deer. J. Wildlife Manage. 7:233-234. 
Analyses were made of the stomach contents of 101 deer 

killed in the southern Black Hills of South Dakota and Wyo
ming. Juniperus horizontalis and J. comtnunis were minor constit
uents of the diet of mule deer and white-tailed deer. MAS. 

60. Howell, J ., Jr. 1941. Pinyon and juniper woodlands of the south
west. J. Forest. 39:542-545. 
Economic importance of pinyon-juniper woodlands is 

noted. Juniperus monosperma (Engelm.) Sarg., Rocky Mountain red 
cedar (J. scopulorum Sarg.), and pinyon (Pinus edulis Engelm.) are 
described with respect to growth of individual trees, yield of lumber, 
stand composition, site, types, and management. MAS. 

61. Humphrey, R. R. 1950. Arizona range resources 2, Yavapai 
County. Arizona Agr. Exp. Sta. BuL 229. 55 pp. 

14 

Vegetation types to include piny on-juniper are described. 
Me ans of determining and improving range conditions are dis
cussed. Much of the pinyon-juniper area was once grassland. Fire 
cessation is considered the reason for increase. Juniper control is 



considered a necessity for maintenance or improvement of forage 
production. Control measures include hand grubbing of seedlings, 
cabling, chaining, bulldozing, and hand chopping. MAS. 

62. Humphrey, R. R. 1960. Forage production on Arizona ranges 5, 
Arizona Agr. Exp. Sta. Bul. 302. 137 pp. 
Vegetation types of south-central Arizona are described. These 

include a juniper-oak woodland which occurs at 4500 to 6500 ft. 
elevation. Cessation of fires is proposed as an important cause of 
increase in juniper density. Carrying capacity for excellent
condition ranges is 10 to 15 A. U./section/year. Range improvement 
in juniper woodland would require proper stocking, juniper control, 
and reseeding if in poor condition. Burning is suggested for juniper 
control as are mechanical means. MAS. 

63. Huss, D. L. 1954. Factors influencing plant succession following 
fire in ashe juniper woodland types in Real County, Texas. J. 
Range Manage. 7:244. 
A thesis abstract. Analysis of various-aged burns was con

ducted to determine factors influencing succession following the 
burn. Influential factors were the original vegetation type, fire 
tolerance of species, fire-induced germination, seed dissemination, 
grazing, shade tolerance of species, precipitation, and expo
sure. Grazing intensities were most important. Overall successional 
pattern showed a return to juniper. It was concluded that fire with 
proper management thereafter is an effective tool in the eradication 
and control of ashe juniper. MAS. 

64. Jameson, D. A. 1961. Heat and desiccation resistance of tissue of 
important trees and grasses of the pinyon-juniper type. Bot. 
Gaz. 122: 174-179. 

Pinus edulis Engelm., Juniperus monosperma (Engelm.) Sarg., 
J. osteosperma (Torr.) Little, and J. deppeana Steud. were tested at 
4-week intervals for 10 months in 2 years. J. deppeana and P. edulis 
were greatest in heat resistance. MAS. 

65. Jameson, D. A. 1961. Growth inhibitors in native plants of north
ern Arizona. USDA, Forest Serv., Rocky Mountain Forest and 
Range Exp. Sta. Res. Note 61. 2 pp. 
Some native plants of northern Arizona contain chemicals that 

appear to inhibit growth of other plants. Three juniper species 
tested contained inhibitors. MAS. 

66. Jameson, D. A.; Williams, J. A.; and Wilton, E.W. 1962. Vegetation 
and soils of Fishtail Mesa, Arizona. Ecology 43:403-410. 
Fishtail Mesa is an island plateau which has had no grazing of 
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domestic livestock. Two 'Vegetative types are noted to occur, Pinus 
edulis, Juniperns osteosperma, and Artemisia. Characteristic species 
and soil types are noted. Conversion of portions of the tree type to 
the shrub occurred because of a burn. Little reinvasion of trees into 
the burned area has occurred. The area is used as winter range by 
deer. MAS. 

67. Jameson, D. A. 1962. Effects of burning on a galleta-black grama 
range invaded by juniper. Ecology 43:760·763. 
Grass fires in galleta (Hilaria jamesii [Torr.] Benth.) and black 

grama (Bouteloua eriopoda [Torr.] Torr.) were tested for effective
ness in killing one-seed juniper (Juniperns monosperma [Engelm.] 
Sarg.) trees in Arizona. Kill of trees less than 4 ft. high ranged from 
70-100%; trees 5 and 6 ft., 30-40%; and trees 8 to 10 ft., 
60-90%. MAS. 

68. Jameson, D. A., and Johnsen, T. N, Jr. 1964. Ecology and control 
of alligator juniper. Weeds 12: 140-142. 
Alligator juniper (Juniperns deppeana) is a weed tree of Ari

zona and New Mexico. It sprouts from stems, roots, or especially 
from buds on the crown, whenever the top is destroyed. Adequate 
mechanical control requires that the root crown be removed from 
the soil. Treatment of stumps with pelleted 3-phenyl-l, 
1-dimethylurea (fenuron) on the soil or polychloroliezoic acid (PBA) 
sprayed on the stumps is a promising way of preventing sprout
ing. Authors. 

69. Jameson, D. A., and Reid, E. H. 1965. The pinyon-juniper type of 
Arizona. J. Range Manage. 18:152-153. 
Nature of pinyon-juniper invasion of Arizona grasslands de

scribed. Successional changes and the effects of pinyon and juniper 
on understory vegetation are noted. Control methods are described 
and compared. MAS. 

70. Jameson, D. A. 1965. Arrangement and growth of pinyon and one
seedjuniper trees. Plateau 37(4):121-127. 
Distribution patterns of one-seed juniper and pinyon on a 

study site near Flagstaff, Arizona, are described. Growth rates of 
trees by age, group, and species are noted, as well as incidence of 
damage by insects and cold. MAS. 

71. Jameson, D. A. 1966. Juniper control by individual tree burn
ing. USDA, Forest Serv., Rocky Mountain Forest and Range 
Exp. Sta. Res. Note RM-71. 4 pp. 
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For 100% kill of juniper trees with individual tree burning, 
60% of the crown should be scorched. The time required to achieve 



enough scorch increased with wind and tree size, but decreased with 
temperature. Author. 

72. Jameson, D. A. 1966. Diurnal and seasonal fluctuations in moisture 
content of pinyon and juniper. USDA, Forest Serv., Rocky 
Mountain Forest and Range Exp. Sta. Res. Note RM-67. 7 pp. 
Seasonal and diurnal fluctuations in moisture content of twigs 

and leaves of pinyon and one-seed, Utah, and alligator junipers were 
determined. Seasonal fluctuations were not well correlated with 
temperature, vapor-pressure deficit, soil moisture, or precipita
tion. Some unmeasured attribute of the trees was involved. All 
species had minimum moisture in June and November and peak 
moisture in July or August. MAS. 

73. Jameson, D. A. 1966. Pinyon-juniper litter reduces growth of blue 
grama. J. Range Manage. 19:214-217. 
The influence of tree litter and tree cover on blue grama was 

studied. It was shown that tree litter had the greatest influence by 
reducing growth. MAS. 

74. Jameson, D. A. 1968. Species interactions of growth inhibitors in 
native plants of northern Arizona. USDA, Forest Serv., Rocky 
Mountain Forest and Range Exp. Sta. Res. Note RM-113. 2 
pp. 
Extracts from Juniperns osteospenna, Pinus ponderosa, P. 

edulis, Sitanion hystrix, Festuca arizonica, and Bouteloua gracilis 
were tested on seeds of Sitanion hystrix, Bouteloua gracilis, and 
Pinus ponderosa. Growth of grass seedlings was 30-99% less than in 
pure water. Pinus ponderosa was less affected. Differences in re
sponse to extracts may help explain causes of plant succession or 
changes in plant composition under different range-management 
practices. MAS. 

75. Jameson, D. A. 1970. Juniper root competition reduces basal area 
of blue grama. J. Range Manage. 23:217-219. 
Juniper root competition reduces the basal area of blue grama, 

but effect is small enough that careful control of experimental error 
is necessary to detect the difference. Author. 

76. Jameson, D. A. 1970. Degradation and accumulation of inhibitory 
substances from Juniperns osteospenna (Torr.) Little. Plant 
and Soil 33:213-224. 
Two or more compounds present in leaves of Juniperns osteo

spenna (Torr.) Little are active growth inhibitors. One of these, a 
blue florescent spot, is degraded fairly rapidly, but the other 
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accumulates in the humus and in certain heavy clay soils. This per
sistent compound may slowly release monomers during degrada
tion. Author. 

77. Jameson, D. A. 1971. Optimum stand selection for juniper control 
on southwestern woodland ranges. J. Range Manage. 
24:94-99. 
The optimum time for a land-improvement investment when 

both cost and benefits are changing is when the rate of change of 
benefits equals the rate of change of costs. This principle can be 
applied to selecting optimum weed-tree stands for control operations 
where stands are present in a variety of age classes. If the cost of 
control method is fixed, older stands with a zero rate of tree-cover 
change represent optimal treatment areas, but if the cost of the 
control method increases with stand age, young stands represent 
optimal treatment situations. Author. 

78. Jeffers, D. S.; Hoffman, A. F.; and Philips, R. 1921. Pinyan-juniper 
land problem. J. Forest. 19:534-545. 
Arguments for and against inclusion of pinyon-juniper lands in 

national forests are presented. A plan for handling the pinyon
juniper type is presented. MAS. 

79. Jensen, N. E. 1972. Pinyan-juniper woodland management for 
multiple use benefits. J. Range Manage. 25:231-234. 
A 4,000-acre pinyon-juniper management unit was established 

on the Tonopah Ranger District, Toiyabe National Forest, in central 
Nevada during 1968. Initially, an inventory was conducted to 
obtain basic data about this woodland type. By initiation of silvicul
tural practices, the pinyon-juniper stand, forage production, wildlife 
habitat, soils, and watershed values were improved. Eight times as 
many Christmas trees of an improved quality, and five times as many 
juniper fence posts can be produced. Forage production and shrub
cover density were increased. Bitterbrush, the dominant shrub, 
increased in vigor and total growth. Managing selected pinyon
juniper areas can provide greater multiple-use benefits and economic 
returns. Author. 

80. Johnsen, T. N. 1959. Longevity of stored juniper seeds. Ecology 
40:487-488. 
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Germination tests were done with various-age stored seeds of 
alligator juniper (Juniperus deppeana Steud.) and one-seed juniper 
(J. monosperma [Torr.] little) in an attempt to determine the 
longevity of their seeds. Seeds 9 to 45 years old had 16 to 54% 



germination. Data shows that seeds of these junipers can survive 
extended periods of dry storage and that they might be relatively 
unaffected by drought following seed dispersal. MAS. 

81. Johnsen, T. N. 1962. One-seed juniper invasion of northern Ari
zona grasslands. Ecol. Monogr. 32:187-207. 
Factors affecting one-seed juniper (Juniperus monosperma) 

invasion of northern Arizona are discussed: microenvironment, 
germination, growth and development, and competition. Establish
ment of the individual tree is the most critical phase of its 
ecesis. Competition may stunt or kill seedlings but in wet years 
would not prevent invasion. Grass fires kill small one-seed juni
pers. Former juniper savannahs and grassland inclusions in the 
pinyon-juniper woodlands were probably maintained as open stands 
or grasslands in the past by competition and frequent grass 
fires. MAS. 

82. Johnsen, T. N. 1966. Junipers (Juniperus spp.). In Chemical con
trol of range weeds. USDA, Dept. Interior, pp. 22-23. 
Description and distribution of junipers in the western states; 

herbicides for control; rate, volume, and carrier for herbicides; and 
time of applications are given. MAS. 

83. Johnson, D. A.; Mukhtar, H. A. M.; Mapston, R.; and Humphrey, R. 
R. 1962. The mortality of oak-juniper woodland species 
following a wildfire. J. Range Manage. 15:201-205. 
Analysis of vegetation following an accidental fire near 

Tucson, Arizona, showed the following results. One-seed juniper 
suffered 79% mortality and had resprouts on 10% of surviving 
trees. Alligator-bark juniper had 32% mortality and 42% resprouting 
of surviving trees. MAS. 

84. Jonkel, C. J., and Greer, K. R. 1963. Fall food habits of spruce 
grouse in northwest Montana. J. Wildlife Manage. 593-596. 
Microscopic analysis of spruce grouse crops showed Juniperus 

scopulorum leaves comprised 5% of the total volume. Larbc 
occidentalis needles were the major food. MAS. 

85. Kearney, T. H., and Peebles, R. H. 1969. Arizona flora. Univ. 
California Press, Berkeley and Los Angeles. 1085 pp. 
Juniperus species and distribution in Arizona are de

scribed. MAS. 

86. Kundaeli, J. N., and Reynolds, H. G. 1972. Desert cottontail use of 
natural and modified pinyon-juniper woodland. J. Range Man
age. 25:116-118. 
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Pinyan-juniper woodland, a habitat for desert cottontails 
throughout much of the West, is often cleared to improve grazing 
conditions for livestock. In southern New Mexico, habitat condi
tions for cottontails can be maintained or enhanced during clearing 
operations by preserving some combination of 70-90 down, dead 
trees and living shrubs per acre. Author. 

87. Larsen, J. A. 1930. Forest types of the northern Rocky Mountains 
and their climatic controls. Ecology 11 : 631-6 72. 
The occurrence of permanent forest types in Montana and 

Idaho is mainly in altitudinal belts which are determined chiefly by 
air temperature and precipitation. Minor variations are due to local 
variations in soil, aspect, or gradient. Downward extension of forest 
types is limited by deficient moisture while the upper limit is deter
mined by a temperature too low for the species of 'the type. The 
juniper type is thin or absent in most areas. Species are Juniperus 
occidentalis Sarg. we~t of the Continental Divide and J. scopulorum 
Sarg. to the east. MAS. 

88. Larson, F., and Whitman, W. 1942. A comparison of used and un
used grassland mesas in the badlands of South Dako
ta. Ecology 23:438-445. 
Juniperus scopulorum occurred in low moist areas of consider

able size on mesa tops. MAS. 

89. Lavin, F.; Jameson, D. A.; and Gomm, F. B. 1968. Juniper extract 
and deficient aeration effects on germination of six range 
species. J. Range Manage. 21 :262-263. 
Juniper foliage extract significantly decreased seed germina

tion for three of six range species tested. Deficient aeration severely 
decreased germination for two species and completely inhibited ger
mination of the other four. 

Juniper foliage extract was from Juniperus osteosperma 
(Torr.) Little. Range species tested were Agropyron desertorum, A. 
trichophorum, Atriplex canescens, Bouteloua curtipendula, B. 
gracilis and Eragrostis curvula. MAS. 

90. Leopold, A. 1924. Grass, brush, timber and fire in southern Ari
zona. J. Forest. 22(6):1-10. 
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The spread of juniper and other brush species is noted in 
southern Arizona. It is proposed that juniper began spreading in the 
previous 40 years. Cited as 'evidence are many fire-charred stumps 
and trees less than 40 years old. The spread of juniper is caused by 
the removal of grass by grazing and the subsequent cessation of 
fires. MAS. 



91. Leopold, L. B. 1951. Vegetation of southwestern watersheds in the 
nineteenth century. Geogr. Rev. 41 :295-316. 
A general description of vegetation in the Southwest as noted 

by early travelers and explorers is given and compared with the 
present. Pinyon-juniper is noted to have increased in some in
stances. MAS. 

92. Lieberg, J. B.; Rixon, T. F.; and Dodwell, A. 1904. Forest condi
tions in the San Francisco Mountains Forest Reserve, Ari
zona. U.S. Geol. Surv. Prof. Paper 22. 95 pp. 
The physical features and vegetation of the San Francisco For

est Reserve are described. Major timber species including two Juni
perus species are described. It is observed that fires have created 
non-timbered lanes and parks through parts of the Reserve, particu
larly in the pinyon-juniper stands. Deficient reproduction is sug
gested as the reason for failure of these areas to become refor
ested. MAS. 

93. Lindsey, A. A. 1951. Vegetation and habitats in a southwestern 
volcanic area. Ecol. Monogr. 21 :227-253. 
A study of an area of recent volcanism in west-central New 

Mexico shows three distinct surface communities-Douglas fir, pon
derosa pine, and Apache-plume belts-in which three Juniperus 
species occur. J. scopulorum occurs in the Oouglas fir and pon
derosa pine belts; J. pachyphloea occurs in the ponderosa pine; and 
J. monosperma occurs in the ponderosa pine and Apache-plume 
belts. MAS. 

94. Little, E. L. 1950. Southwestern trees. USDA, Forest Serv., Agr. 
Handbook 9. 109 pp. 
Descriptions and distribution of trees found in Arizona and 

New Mexico are given. Five juniper species are listed. MAS. 

95. Lovaas, A. L. 1958. Mule deer habits and range use, Little Belt 
Mountains, Montana. J. Wildlife Manage. 22:275-283. 
A mule deer food-habits and range-use study was conducted in 

the Little Belt Mountains, Montana. Common juniper (Juniperus 
communis) and creeping juniper (J. horizontalis) were each found to 
be the most utilized browse species on the winter range. MAS. 

96. Lundell, C. L. 1966. Flora of Texas, vol. L Texas Res. Found., 
Renner, Texas, pp. 339-357. 
A description and key to eight species of Juniperus occurring 

in Texas is given. MAS. 
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97. Mason, L. R.; Andrews, H. M.; Carley, J. A.; and Haacke, E. 
D. 1967. Vegetation and soils of No Man's Land Mesa relict 
area, Utah. J. Range Manage. 20:45-49. 
On No Man's Land Mesa, a relict area in Kane County, Utah, 

two distinctly different soils were found which produce significantly 
different kinds and amounts of vegetation. The Upland sand 
(pinyon-juniper) site yielded an average of about llOO lb./acre air 
dry comprising 10% grass, 5% forbs, and 85% trees and shrubs. The 
Upland shallow breaks (pinyon-juniper) site yielded an average of 
nearly 800 lb./acre comprising 5% forbs and 90% trees and 
shrubs. Authors. 

98. Mason, L. R., and Hutchings, S. S. 1967. Estimating foliage yields 
on Utah juniper from measurements of crown diameter. J. 
Range. Manage. 20:161-166. 
This study indicates that tree-foliage yield can be approxi

mated from crown measurements. The relation between crown and 
foliage production is improved by including ratings of foliage dense
ness (sparse, medium, and dense) and soil characteristics. Such esti
mates are needed to fully evaluate site potential and condition of 
rangeland occupied by trees. Author. 

99. McDaniel, B. 1971. The armored scale insects of Texas (Homop
tera: Co ccoidea: Diaspididae ). South western Natur. 
15(3):275-308. 
The scale insect, Carulaspis visci (Schrank), juniper scale, is 

found on Juniperus spp. MAS. 

100. McAtee, W. L. 1947. Distribution of seeds by birds. Amer. Mid
land Natur. 38:214-223. 
Among the seeds widely distributed by birds is that of red 

cedar. MAS. 

101. McCulloch, C. Y. 1966. Cliffrose browse yields on bulldozed 
pinyon-juniper areas in northern Arizona. J. Range Manage. 
19:373-374. 
Where large pinyon and juniper trees were killed 4 to 6 years 

earlier by bulldozing, cliffrose browse yield was 3.5 lb./acre greater 
than on untreated sites. Most of the gain represented growth on 
cliffrose plants established before treatment. Author. 

102. McCulloch, C. Y. 1969. Some effects of wildfire on deer habitat in 
pinyon-juniper woodland. J. Wildlife Manage. 33:778-784. 
Mule deer habitat conditions were observed on a plateau of 

pinyon-juniper woodland, half of which was previously burned by 
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crown fires. Conclusions were that for the limited purpose of pro
ducing both cattle and deer, extensive crown fires seemed acceptable 
as a range-improvement technique in remote woodland near precipi
tous terrain like that of the Grand Canyon. MAS. 

103. McCulloch, C. Y. 1971. Cliffrose reproduction after pinyon-juniper 
control. J. Range Manage. 24:468. 
Age classes determined by using counts showed that reproduc

tion of cliffrose (Cowania mexicana) did not increase after bull
dozing a sparse stand of pinyon and juniper trees in northern Ari
zona. Author. 

104. Meagher, G. S. 1941. Reaction of pinyon and juniper seedlings to 
artificial shade and supplemental water. J. Forest. 
41: 480-482. 
Pinyon and juniper seeds were planted in four locations for 

each species and received supplemental watering, artificial shade, and 
a combination of these treatments. Total germination for the four 
treatments was normal for the species. Shading, watering, and both 
treatments together speeded up germination as much as a month for 
Pi.nus edulis and Juniperus monosperma. Seedling mortality was 
caused by frost heaving and drought. Watering and shade reduced 
these effects on pinyon and one-seed juniper. Utah juniper (Juni
perus utahensis) was not killed by frost but was affected by 
drought. Greatest survival and growth of all species was under com
bined water and shade treatments. There was no survival on the 
control plots. MAS. 

105. Merkle, J. 1952. An analysis of a pinyon-juniper community at 
Grand Canyon Natl. Park, Arizona. Ecology 33 :375-384. 
Phytosociological data were collected in the Pinus-Juniperus 

woodland of the Cocinino Plateau in Grand Canyon Natl. Park, Ari
zona. The community was evaluated on the basis of abundance, 
cover, frequency, sociability, vitality, stratification, and perio
dicity. Major species sampled were Pi.nus edulis, Juniperus u tahensis, 
Festuca arizonica, Koeleria cristata, and Bouteloua gracilis. MAS. 

106. Miller, F. H. 1921. Reclamation of grasslands by Utah juniper on 
the Tusayan National Forest, Arizona. J. Forest. 19:647-651. 
Conclusions are that sheep spread Utah juniper seed while 

birds and flood waters are primary agents in spread of one-seed 
juniper. Parklike areas with dense, compact soils covered by grama 
grass have few juniper seedlings. Loose rocky soils in similar areas 
covered with tobosa grass have numerous seedlings because of ex
posed mineral soil. MAS. 
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107. Miller, R. L. 1971. Clearing an alligator juniper watershed with 
saws and chemicals: a cost analysis. USDA, Forest Serv., 
Rocky Mountain Forest and Range Exp. Sta. Res. Note 
183. 8 pp. 
A 100-acre Juniperus deppeana Steud. watershed was cleared 

with sawing followed by spraying with chemicals (PBA, fenuron, 
2,4-D, 2,4,5-T, and picloram). Total operational cost was $45 per 
acre but analysis indicates that costs may be reduced substanti
ally. MAS. 

108. Nichol, A. A. 1937. The natural vegetation of Arizona. Arizona 
Agr. Exp. Sta. Tech. Bui. 68. 41 pp. 
Arizona vegetation types, including pinyon-juniper, are de

scribed. Pinyon-juniper occurs on hills and knolls in sagebrush and 
highland grass areas, and on long, narrow tongues of favorable soil, 
temperature, and moisture conditions away from the main body, 
which occupies the position below the ponderosa belt. It is sug
gested that increased juniper density and invasion of new areas are 
caused by increases in the number of viable seeds and by increased 
seed dissemination and removal of competing grasses by live
stock. MAS. 

109. O'Rourke, J. T., and Ogden, P. R. 1969. Vegetative response fol
lowing pinyon-juniper control in Arizona. J. Range Manage. 
22:416-418. 
Mean percentage calcium carbonate levels of near 13% in the 

surface foot of soil and low piny on-juniper crown cover ( 13% and 
26%) were associated with no increase in perennial grass herbage 
production four to five years after pinyon-juniper control in north
central Arizona. Both percentage calcium carbonate in the surface 
soil and percentage pinyon-juniper crown cover are expressions of 
the long-term moisture regime of a site and may be good indices for 
predicting potential understory response which might be expected 
from pinyon-juniper control. Author. 

110. Pearson, G. A. 1920. Factors controlling the distribution of forest 
types, part 1. Ecology 1:139-159. 
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Pinyon-juniper forest type dominated by Junipents mono
sperma (Engelm.) Sarg., J. utahensis (Engelm.) Lemm., and Pinus 
edulis Engelm. extends from altitudes of 5000 ft. to 6700 ft., and is 
500 ft. higher on southern slopes and 500 ft. lower on northern 
slopes. Temperature, precipitation, evaporation, wind, and soil data 
for each forest type are given. MAS. 



111. Pearson, G. A. 1920. Factors controlling the distribution of forest 
types, part 2. Ecology 1: 289-309. 
The upper altitudinal change of all species is determined by 

low temperature and the lower range by deficiency in moisture. The 
pinyons and junipers form a woodland belt representing the transi
tion from desert to timber forest. Mean annual rainfall is 18 and 10 
inches at the upper and lower limits, respectively. Junipers occur
ring in the yellow pine type (Pinus ponderosa) are always on a 
southern exposure. Junipers occur in the desert grassland below 
5000 ft. elevation along water courses. MAS. 

112. Pearson, G. A. 1931. Fore st types in the southwest as determined 
by climate and soil. USDA Tech. Bui. 247. 141 pp. 
Forest types in Arizona and New Mexico and the climate soils 

characteristic of each type are described, including the pinyon
juniper type. Natural occurrence of species coincides closely with 
areas meeting their heat and water requirements. The upper altitudi
nal range of species is determined by its ability to withstand low 
temperature and the lower range by its ability to resist drought. Soil 
rarely acts as a limiting factor. MAS. 

113. Phillips, F. J. 1911. Two sprouting conifers of the southwest. Bot. 
Gaz. 51 : 385-390. 
The abilities of alligator juniper (Juniperus pachyphloea Torr.) 

and chihuahuan pine (Pinus chihauhuana Engelm.) to sprout are 
described. MAS. 

114. Phillips, F. J., and Mulford, W. 1912. Utah juniper in central Ari
zona. USDA, Forest Serv. Circ. 197. 19 pp. 
Distribution, climatic requirements, botanical characteristics, 

and silvical characteristics affecting reproduction and utilization of 
Utah juniper are described. MAS. 

115. Pickford, G. P. 1932. The influence of continued heavy grazing and 
of promiscuous burning on spring-fall ranges in Utah. Ecology 
13;159-171. 
The pinyon-juniper type is important in most areas. Burning 

of areas protected from grazing increases annual grass species and 
reduces sagebrush. 

Areas subject to grazing and fire have reduced plant cover and 
little sagebrush. ·Areas subject only to grazing have increased sage
brush, fewer perennial grasses, and more annual grasses than areas 
subject to fire. MAS. 

116. Plummer, A. P. 1958. Restoration of juniper-pinyon ranges in 
Utah. Proc. Soc. Amer. Forest., pp. 207-211. 
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The increase in the juniper-pinyon type in Utah and the result
ing reduction in forage production is noted. Accelerated erosion is 
noted to occur in dense stands. The restoration program includes 
control measures and reseeding. Control measures include cabling, 
chaining, tree dozing, sawing, burning, and flame throwing. MAS. 

117. Quinnild, C. L., and Cosby, H. E. 1958. Relicts of <(limax vegeta
tion in two mesas in western North Dakota. Ecology 
39:29-32. 
Dates of past fires were determined by using counts in burn 

scars on Juniperus scopulorum trees at the top edges of the mesas. J. 
scopulorum in one clump was the only tree growth on either mesa 
top. MAS. 

118. Randles, Q. 1949. USDA Yearbook, 1949, pp. 342-347. 
The pinyon-juniper type of New Mexico and Arizona is de

scribed. It occupies 25 million acres. Four juniper species are noted 
as occurring in the area. Soil, climate, and past and present uses of 
the type are covered. MAS. 

119. Rasmussen, D. I. 1941. Biotic communities ofKaibab Plateau, Ari
zona. Ecol. Monogr. 11 :229-275. 
The physical environment, a brief history particularly as it 

influenced vegetation, general community relationships, and descrip
tions of woodland climax, montane forest climax, mountain grass
land, and adjacent communities are given. The description of the 
woodland climax (Pinus - Juniperus - Neotoma) association includes 
the vegetation, mammals, birds, reptiles, and invertebrates. MAS. 

120. Rechenthin, C. A.; Bell, H. M.; Pederson, R. J.; and Polk, D. 
B. 1964. Grassland restoration, part 2, brush control. USDA 
Soil Conserv. Serv., Temple, Texas. 39 pp. 
Presented are the currently best-known methods of brush con

trol, where they are applicable, and costs and benefits that can be 
expected. Control methods applicable to juniper include cutting or 
axing, burning, power sawing, girdling, dozing, chaining, and root
plowing. Control of woody plants in relation to wildlife is dis
cussed. MAS. 

121. Reveal, J. L. 1944. Single-leaf pinyon and Utah juniper woodlands 
of western Nevada. J. Forest. 42:276-378. 
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Pinyon-juniper woodlands may be divided into three altitudi
nal belts. On low dry fans, Utah juniper occurs in nearly pure 
stands. Single-leaf pinyon occurs at higher elevations where the 
annual precipitation is greater, while in between is a middle belt 



where the two species mix in proportions usually favoring the 
pinyon. In pure stands at low elevations, Utah juniper is usually 
sparse, gnarled, and scrubby, with the appearance of being over
mature. Mature virgin Utah juniper is usually single-stemmed and 
may attain 12 in. d.b.h. and a height of 20 ft. with a crown spread 
exceeding the height. Maturity is reached at about 180 years. 

Utah juniper seems to maintain a uniform growth rate well 
into maturity, with the apparent diameter growth at breast height 
averaging 0.6 in. per decade. The formation of false or extra growth 
rings is so common in this species that tree age cannot be determined 
by ring counts. 

The diameter growth of pinyon is approximately 1 in. per 
decade for the first 100 years, and decreases as maturity advances to 
0.25 in. at the end of the second century. The life span is seldom 
over 250 years. JG. 

122. Reynolds, H. G. 1964. Elk and deer habitat use of pinyon-juniper 
woodland in southern New Mexico. North Amer. Wildlife and 
Natur. Resources Conf. Trans. 29:438-444. 
Major habitat uses of a pinyon-juniper area in southern New 

Mexico by deer and elk are given. Management implications are pro
posed for better overall land use through coordination of livestock
range and game-habitat improvement practices. MAS. 

123, Rice, E., and Penfound, W. T. 1959. The upland forests of Okla
homa. Ecology 40:593-608. 
The upland deciduous forest of Oklahoma was divided into the 

following association-segregates: oak-loblolly pine forest, oak
hickory forest, oak-hickory savannah, and oak savannah. Eastern 
red cedar (Junipius virginiana) was found only in the oak savannah 
type in the more xeric communities. JG. 

124. Robinette, W. L.; Julander, O.; Gashwiler, J. S.; and Smith, J. 
G. 1952. Winter mortality of mule deer in Utah in relation to 
range condition. J. Wildlife Manage. 16:289-298. 
The extent of winter mortality and the relationship of herd 

losses to the available native forage was studied. Herd losses were 
greater where winter range was severely depleted. Juniper is noted 
as an important emergency browse which helps prevent high winter 
mortality. MAS. 

125. Robinson, C. S. 1937. Plants eaten by California mule deer on the 
Los Padres National Forest. J. Forest. 35 :285-292. 
A comprehensive listing is made of plant species known to be 

eaten by mule deer. Juniperus californica is noted to be used pri
marily in winter, with branch tips taken. MAS. 
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126. Robinson, R. E. 1965. The Cibecue project, a review. Arizona 
Watershed Symp. Proc. 9:24-25. 
Vegetative modification of a portion of the Ft. Apache Indian 

Reservation is described. Approximately 30,000 acres of pinyon
juniper were chained and 6600 acres hand cleared. Slash was burned 
and the area aerially seeded. MAS. 

127. Robinson, E. D., and Cross, B. T. 1970. Redberry juniper control 
and grass response following aerial application of picloram. In 
Brush research in Texas, 1970. Texas Agr. Exp. Sta. Con
solidated PR-2801-2828, pp. 20-22. 
Picloram was applied by aerial application to Juniperus pichoti 

Sudw. in pellet form at the rates of 2 and 4 lbs./acre active ingredi
ent and with liquid at 1 lb./ acre. After four growing seasons, control 
was 70 and 92% for the 2- and 4-lb. rates, respectively, of pel
lets. No control was obtained with liquid applications. MAS. 

128. Rouse, C. H. 1941. Notes on winter foraging habits of antelopes in 
Oklahoma. J. Mammal. 22:57-60. 
In a study conducted on the Wichita Mountains Wildlife 

Refuge in southwestern Oklahoma, it was found that in several in
stances antelope tracks led to a dwarfed and stunted juniper (juniper 
virginiana). Each time, close examination showed that many twig 
tips had been recently broken off and bits of foliage were scattered 
about the base of the tree. Juniper seems highly palatable to ante
lopes as winter forage. JG. 

129. Rybert, P. A. 1954. Flora of the Rocky Mountains and adjacent 
plains. Hafner Publishing Co., New York. 1143 pp. 
Description, key, and region of occurrence of Juniperus is 

given for Colorado, Utah, Wyoming, Idaho, Montana, Saskatchewan, 
Alberta, and neighboring parts of Nebraska, South Dakota, North 
Dakota, and British Columbia. MAS. 

130. Schmutz, E. M.; Michaels, C. C.; and Judd, B. I. 1967. Boysag 
Point: a relict area on the north rim of Grand Canyon in 
Arizona. J. Range Manage. 20:363-369. 
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Boysag Point, a 70-acre, relatively ungrazed area in the 
pinyon-juniper sagebrush type, is described and compared to an 
adjacent grazed mainland area. The Point had 88 species, the main
land 38. Trees and shrubs made up 60% of the vegetation on the 
Point and 90% on the mainland; perennial grasses, 36% and 6%, 
respectively; annual grasses and forbs, 4% on each area. Average 
herbage production was 413 and 287 lb., respectively. Differences 
were attributed to grazing effects. Fires prior to 1889 may explain 
the relatively few mature and overmature trees on the main
land. Author, 



131. Scifres, C. F. 1972. Redberry juniper control with soil-applied her
bicides. J. Range Manage. 25:308-310. 
Soil-applied picloram was more effective than dicamba for 

control of redberry juniper in northwest Texas. From 0.02 to 0.08 
oz. picloram pellets per ft. of canopy diameter killed over 95% of 
redberry juniper foliage by a year and 100% by 2 years after treat
ment. From 0.041 to 0.08 oz./ft. dicamba controlled about 30-40% 
of the redberry junipers 1 and 2 years after treatment. Monuron did 
not control redberry juniper. Author. 

132. Seidensticker, E. R. 1957. Eight years of woody plant control and 
growing grass. Texas Livestock J. 16(3):8. 
Removal of juniper followed by reseeding and deferred grazing 

has allowed stocking-rate increases of from 30 acres/A.U. to 12 
acres/ AU. near Llano, Texas. Control measures were chaining and 
burning and hand cutting. MAS. 

133. Shau, C. M. 1961. Some hydrologic influences of cabling juni
per. USDA, Forest Serv., Rocky Mountain Forest and Range 
Exp. Sta. Res. Note 62. 2 pp. 
Pits created by cabling and juniper debris left on the ground 

reduce the amount of surface-water flow. Length of time the effect 
lasts and actual amounts of water-flow reduction were not deter
mined. MAS. 

134. Shaus, R. G. 1952. Juniper eradication in the west. Amer. Cattle 
Producer 34(6):11-12. 
The increase of juniper in grasslands of the western United 

States is recognized, as is the necessity for control measures. Reduc
tion in forage production is noted. Overgrazing is suggested as one 
of the possible causes of the increase of juniper. Suggested control 
measures include bulldozing, chaining, and hand chopping. MAS. 

135. Smith, A. D. 1950. Feeding deer on browse species during 
winter. J. Range Manage. 3:130-132. 
Several common browse species in Utah were fed to mule deer 

to determine preferences based on average daily consumption. Juni
perns scopulornm and J. utahensis were 10th and 13th, respectively, 
although these are among the most common forage plants. Con
siderable variability in palatability of individual juniper plants was 
indicated by variation in daily consumption rates. MAS. 

136. Smith, A. D. 1952. Digestibility of some native forages for mule 
deer. J. Wildlife Manage. 16:309-312. 
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Digestibility of bitterbrush (Purshia tridentata), curl-leaf 
mahogany ( Cercocarpus ledifolius), and juniper (Juniperus utahenis) 
were determined, using feeding trials with captive mule deer. Juni
per was lowest in digestible protein and highest in ether extract. ·It 
was intermediate in TDN. MAS. 

137. Smith, A. D. 1957. Nutritive value of some browse plants in 
winter. J. Range Manage. 10:162-164. 
Digestion trials were conducted with deer on several Utah 

mule deer forage species. Utah juniper was found to be very low in 
digestible protein. The high volatile-oil content may reduce TDN 
values as much as 2. 7%. MAS. 

138. Smith, A. D. 1959. Adequacy of some important browse species in 
overwintering of mule deer. J. Range Manage. 12:8-13. 
Native Utah browse species are evaluated as sources of forage 

during the winter months. Test animals consumed considerably 
more oak than juniper or sagebrush. The latter were consumed in 
approximately equal quantities. TDN values for amounts of respec
tive species consumed are approximately equal. Amounts consumed 
were insufficient to maintain the animals. MAS. 

139. Smith, A. D., and Hubbard, R. L. 1954. Preference ratings for 
winter deer forages from northern Utah ranges based on 
browsing time and forage consumed. J. Range Manage. 
7:262-265. 
Common northern Utah browse species were fed to mule deer 

to determine preference ratings. Class I included plants which were 
preferred and productive in terms of grazing effort expended. Class 
II included plants either well liked but unrewarding or productive 
but only moderately palatable. Class III consisted of plants of low 
palatability, acceptable in moderate amounts, and included Rocky 
Mountain juniper. Class N was comprised of plants eaten lightly or 
not at all except in the absence of other forages and included Utah 
juniper. MAS. 

140. Smith, A. D.; Turner, R. B.; and Harris, G. A. 1956. The apparent 
digestion of lignin by mule deer. J. Range Manage. 9: 142-145. 
Feeding trials to determine digestibility of lignin in several 

common browse species eaten by mule deer were conducted. The 
direct-method and lignin-ratio techniques of digestion determination 
are compared. Browse species used included Utah juniper. MAS. 

141. Smith, H. N., and Rechenthin, C. A. 1964. Grassland restoration, 
part l, the Texas brush problem. USDA, Soil Conserv. Serv., 
Temple, Texas. 33 pp. 
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The magnitude of the invasion of Texas rangelands by brush 
species is discussed. Surveys by the Soil Conservation Service show 
that 88.5 million acres, or 82% of Texas' rangelands, are infested by 
brush. Juniper species occupy 21.5 million acres. MAS. 

142. Smith, J. G., and Julander, 0. 1953. Deer and sheep competition in 
Utah. J. Wildlife Manage. 17:101-112. 
Food species utilized by sheep and deer on a seasonal basis for 

the major vegetation types are discussed. Competition in the 
pinyon-juniper type, which was classified as spring range, was pri
marily for grasses. Sheep and deer diets for all seasons and vegeta
tion types were similar. MAS. 

143. Sudworth, G. B. 1908. Forest trees of the Pacific slope. U.S. 
Government Printing Office, Washington. 439 pp. 
Detailed descriptions of many of the forest trees occurring in 

California, Oregon, Washington, Nevada, and Alaska are given. Five 
species of Juniperus are included. Descriptions include distinguish
ing characteristics, range, and occurrence. MAS. 

144. Sudworth, G. B. 1915. The cypress and juniper trees of the Rocky 
Mountain region. USDA Bul. 207. 36 pp. 
A description of the known species of cypress and junipers 

(nine species) found in the Rocky Mountain region is given, and 
includes distinguishing characteristics, geographic distribution, and 
forest habitat. A key to the juniper species is given. MAS. 

145. Thetford, F. O.; Pieper, R. D.; and Nelson, A. B. 1971. Botanical 
and chemical composition of cattle and sheep diets on 
pinyon-juniper grassland range. J. Range Manage. 24:425-431. 
Diets collected from esophageal-fistulated steers and sheep on 

foothill range in south-central New Mexico were compared botani
cally and chemically. Sheep diets were generally higher in forbs and 
lower in grass than cattle diets and contained more forbs than grass 
except during June, July, and August. Important forbs in sheep 
diets were carruth sagewort, verbain, and globemallow. Cattle diets 
contained more grass than forbs in all periods except April, with 
blue grama the most important grass followed by sideoats grama, 
wolftail, and three-awns. Sheep diets were consistently higher in 
crude protein and ash content than cattle diets, but there were no 
significant differences in cell-wall constituents or in-vitro dry-matter 
disappearance among dates or between cattle and sheep 
diets. Authors. 

146. Turkowski, F. J., and Reynolds, H. G. 1970. Response of some 
rodent populations to pinyon-juniper reduction on the Kaibab 
Plateau, Arizona. Southwestern Natur. 15(1):23-27. 
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Uprooting pinyon and juniper trees with a bulldozer for range
land improvement changed habitat conditions enough to affect 
populations of several species of small rodents. In general, numbers 
of resident rodents increased and additional species invaded the 
treatment areas. Brushland pinyon-mouse populations were exceP
tions. They decreased. Additional herbaceous cover and dead trees 
on the ground were the gross habitat changes associated with popula
tion differences. Author. 

147. USDA, Forest Service. 1948. Woody-plant seed manual. Misc. Pub. 
654. 416 pp. 
This manual contains information on all phases of handling 

wood-plant seeds. Uses of many species are included. Seventeen 
species and varieties of Juniperus are included. Posts, conservation 
plantings, and food and cover for wildlife are listed as chief 
uses. MAS. 

148. Van Dersal, W. R. 1938. Native woody plants of the United 
States. USDA Misc. Pub. 303. 362 pp. 
A large number of woody plant species are evaluated for their 

erosion-control and wildlife values. Characteristics and range of 
species are given. Sixteen species of juniper are listed. Primary 
values are listed as cover and food (fruit) for wildlife. MAS. 

149. Van Haverbeke, D. F. 1968. A population analysis of Juniperus in 
the Missouri River Basin. Univ. Nebraska Stud. New Ser. No. 
38. 82 pp. 
A study of the taxonomic interrelationships between Juni

perus scopulorum Sarg. and J. virginiana L. in the Missouri River 
Basin is described. An interpretation of the data is presented which 
proposes that the Juniperus have evolved through divergence fromf. 
scopulorum rather than from introgression between J. scopulorum 
and J. virginiana. MAS. 

150. Wells, P. V. 1965. Scarp woodlands, transported grassland soils and 
concept of grassland climate in the Great Plains region. Sci
ence 148:246-249. 
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Non-riparian woodlands occur on escarpments and other topo" 
graphic breaks throughout the grasslands of central North Amer
ica. Grassland vegetation is mainly correlated with gently sloping or 
flat terrain mantled by deep soils. Paleobotanical evidence suggests 
that extensive treeless grasslands may be a recent develop· 
ment. Interaction of topography, wind, and fire may partly account 
for the observed distribution of vegetation. Junipers occurring on 
the edge of the Llano Estacado, the Calahan Divide, and the 
Edwards Plateau of Texas are cited as examples. MAS. 



151. Wight, J. R., and Fisser, H. G. 1968. Juniperus osteosperma in 
northwestern Wyoming, their distribution and ecology. Wyo
ming Agr. Exp. Sta. Sci. Monogr. 7. 31 pp. 
Ecology, distribution, and taxonomy of the junipers occurring 

in the Big Horn and Owl Creek ranges of Wyoming were 
studied. Junipers grew between 4500 and 6300 ft. elevation. Distri
bution was not related to geological formation. Soils were character
istically shallow and coarse textured. Shrub and herbaceous layers 
exhibited great variability and were inversely related to juniper 
density. J. osteosperma was the principal component of the tree 
layer with J. scopulorum occurring only on mesic sites. Roots were 
extensive in lateral and vertical patterns. Juniper invasion was wide
spread but of low density. Soil depth is the controlling factor in 
juniper distribution and acts through its effect on competing plants 
by controlling moisture available for grasses and shrubs. MAS. 

152. Williams, G.; Gifford, G. F.; and Coltharp, G. B. 1969. lnfiltro
meter studies on treated vs. untreated pinyon-juniper sites in 
central Utah. J. Range Manage. 22:110-114. 
Based on data from small-plot studies utilizing high-intensity 

simulated rainfall, conversion of pinyon-juniper stands to grassland 
in central Utah has not necessarily increased infiltration rates or 
always reduced sediment yields frorn a given point on treated 
areas. Of 14 sites studied, 2 indicated decreased infiltration rates on 
treated as compared with nearby untreated areas; 2 sites had signifi
cantly less sediment from treated areas compared to nearby un
treated areas. Authors. 

153. Williams, G.; Gifford, G. F.; and Coltharp, G. B. 1972. Factors 
influencing infiltration and erosion on chained pinyon-juniper 
sites in Utah. J. Range Manage. 25:201-205. 
Relationships between vegetal and edaphic factors and infiltra

tion rates and erosion as measured on 550 infiltrometer plots at 
chained pinyon-juniper sites in Utah were analyzed by multiple
regression techniques. Those factors most important for predicting 
infiltration rates included total porosity in the 0-3 inch layer of soil, 
percent bare soil surface, soil texture in the 0-3 inch layer, and 
crown cover (percent or tons per acre). The ability to predict infil
tration rates varied with time and geographic location. Not only did 
predictive ability vary, but independent variables explaining such 
variance also changed with time and location. Factors that influence 
sediment discharge were so variable from one geographic location to 
another that no consistent relation was found. Author. 
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154. Williamson, R. M., and Currier, W. F. 1971. Applied landscape 
management in plant control. J. Range Manage. 24:2-6. 
Plant control results in drastic abrupt changes in the dominat

ing landscape of a site. To lessen this impact, the land manager mu'st 
apply techniques that will result in coordination of basic data, soils, 
wildlife needs, esthetics, and range to arrive at a plan that will 
maximize all resources and activities. Natural beauty is the most 
difficult resource value to assess, maintain, and manage. This aspect 
of plant control is discussed in coordination with other uses. Nu
merous examples are drawn from pinyon-juniper control. MAS. 

155. Whitfield, C. J. 1933. The vegetation of the Pikes Peak re
gion. Ecol. Monogr. 3:75-105. 
Woodland formations consisting of Pinus edulis and Juniperus 

scopulorum are found to be poorly represented in the Pikes Peak 
region. They do not dominate a large area and may be missing 
entirely in some areas. Osmotic pressures of Juniperus monosperma 
were found to vary from 23.62 to 37.25 atm. MAS. 

156. Whitfield, C. J., and Bentner, E. L. 1938. Natural vegetation in the 
desert plains grassland. Ecology 19:26-37. 
Juniper is mentioned as a component of the post-climax stage 

of succession in some parts of the desert grassland. MAS. 

157. Whiting, A. F. 1942. The bearing of junipers on the Espejo expedi
tion. Plateau 15:21-23. 
The route taken by the early Spanish explorer Espejo is sug

gested to have been through areas presently occupied by Utah 
juniper in central Arizona. These areas and those occupied by one· 
seed juniper in central Arizona are noted. MAS. 

158. Whiting, A. F. 1942. Junipers of the Flagstaff region. Plateau 
15:23-32. 
The juniper species, Juniperus utahensis, J. monosperma, J. 

scopulorum, and J. pachyphloea are described, and distribution 
noted with particular reference to the Flagstaff, Arizona area. MAS. 

159. Wilkins, B. T. 1957. Range use, food habits and agricultural rela
tionships of the mule deer, Bridger Mountains, Montana. J. 
Wildlife Manage. 21: 159-169. 
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The range use, food habits, and agricultural relationships of 
mule deer in the Bridger Mountains of Montana are studied. Four 
vegetation types are described. Juniperus scopulorum is an impor
tant winter and spring browse species, followingArtemisia tridentata 
and Purshia tridentata. MAS. 



160. Wink, R. L. 1972. Effects of fire on an ashe juniper com
munity. Unpublished master's thesis, Texas Tech University, 
Lubbock. 41 pp. 
The effects of prescribed burning on dominant grass species, 

the amount of herbaceous fuel necessary to burn piles of dead juni
per trees and kill young ashe juniper, and the height of maximum 
temperature in grass fires were studied. Yields of dominant grass 
species were unchanged when soil moisture was adequate. Minimum 
amount of fine fuel necessary to carry a headfire was 1000 
kg./ha. Height of maximum temperature in grass fuels was 15 
cm. MAS. 

161. Wolff, S. E. 1948. Jackrabbits and juniper. Soil Conserv. 13:205. 
Cottontail rabbits and jackrabbits are found to be important 

agents in the dissemination of ashe and redberry juniper seeds. Over
use of rangeland is suggested to be the cause of the spread of juni
per. MAS. 

162. Wolff, S. E. 1950. Cedar control in Texas. J. Range Manage. 
3:225. 
Control measures for redberry juniper (Juniperus pinchoti) 

and ashe juniper (J. ashei) are enumerated. Redberry juniper must 
be uprooted to control. Ashe juniper may be killed by removal of 
all green parts. MAS. 

163. Woodbury, A. M. 1933. Biotic relationships of Zion Canyon, Utah 
with special reference to succession. Ecol. Monogr. 
3: 146-245. 
Biotic communities, bare rock, hanging gardens, spring brooks, 

ponds and swamps, river deciduous forests, coniferous forests, pigmy 
forest-scrub conifers, and desert scrub are described with particular 
interest given to succession. Scrub conifers, Juniperus utahensis 
(Engelmann), and Pinus monophylla Torr. and Fremont are found to 
occupy talus slopes, particularly southern exposures which are not 
protected by the canyon walls. In the canyons, development of 
scrub conifers follows that of coniferous forest at the canyon head 
and gives way to desert scrub at the canyon mouth. MAS. 

164. Woodbury, A. M. 1947. Distribution of pigmy conifers in Utah and 
northeastern Arizona. Ecology 28: 113-126. 
Factors governing the distribution of a pinyon-juniper wood

land community in Utah and northeastern Arizona are ex
plained. Principal components of this community are Utah juniper 
(Juniperus utahensis [Engelm.] Lemmon), one-seed juniper (J. 
monosperma [Engelm.] Sarg.), Rocky Mountain red cedar (J. 
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scopulornm Sarg.), double-leaf pinyon (P. monophylla Torr. and 
Frem.). Factors noted governing distribution are topography and 
soil, altitude, precipitation, temperature, and biotic competition of 
grass. MAS. 

165. Woodin, H. E., and Lindsey, A. A. 1954. Juniper-pinyon east of the 
Continental Divide as analyzed by the line-strip method. 
Ecology 35:473-489. 
A phytosociological study was made of the pinyon-juniper 

association in the eastern foothills of the Rocky Mountains from the 
Davis Mountains to the Wyoming-Colorado boundary. Development 
of a sampling method sufficiently rapid for a broad reconnaissance 
study of a large region without a sacrifice of accuracy was accom
plished by combining into one sampling unit the line-intercept prin
ciple plus a long narrow quadrat. Vegetation data indicated a break
down of three subdivisions-the northern, central, and southern-of 
the association. MAS. 

166. Wright, H. A. ; Britton, C. M.; Wink, R. L.; and Beckham, 
B. 1972. A progress report on techniques to broadcast bum 
dozed juniper. Proceedings of the Tall Timbers Fire Ecol. 
Conf. 12:168-174. 
A preliminary report is given on how to prescribe burns for 

dozed ashe juniper (Juniperns ashei) cormnunities. Complete details 
on firelines, season to bum, amount of fine fuel needed, wind, and 
humidity are given for 3 years of burning. These tentative pro
cedures were developed over a period of very "wet" and very "dry" 
years. A stepwise procedure for broadcast burning is given. Authors. 

167. Young, V. A.; Anderwald, F. R.; and McCulley, W. G. 1948. Brush 
problems on Texas ranges. Texas Agr. Exp. Sta. Misc. Pub. 
21. 19 pp. 
The extent of the problem of brush · invasion in Texas is 

given. Juniper is included as a problem species. A map of juniper 
distribution is given. Mechanical and chemical methods of control 
are discussed. MAS. 

168. Zwolinski, M. J., and Ehrenreich, J. H. 1967. Prescribed burning on 
Arizona watersheds. Proceedings of the Tall Timbers Fire 
Ecol. Conf. 7: 195-205. 
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A research program to study effects of prescribed burning on 
watersheds is described. The major vegetative types, including 
pinyon-juniper, found in Arizona, and the ways in which prescribed 
burning has been used in each type to obtain watershed objectives 
are discussed. MAS. 
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