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Reprinted from MaproNo, Volume 18, Number 8, October 1966

CHRYSOTHAMNUS BOLANDERI, AN INTERGENERIC
HYBRID

LoraN C. ANDERSON AND JAck L, REVEAL

The genus Chrysothamnus (Astereae, Compositae) is closely related
to Haplopappus, and, particularly, C. bolanderi (Gray) Greene has been
noted for its similarity to H. macronema Gray (section Macronema).
Gray (1873) and Greene (1895) both suggested C. bolanderi could
easily be placed in the other genus, and later Greene (1904) did so as
Macronema bolanderi. This close resemblance to a species of Haplopap-
pus makes the identification of C. bolanderi essential to an understand-
ing of the systematics and evolution of Chrysothamnus. This plant has
been, unfortunately, rarely collected. In addition to the earlier collec-
tions: Bolander 6137 in 1866 (GH—holotype, UC!, US!) and Rattan
s.n.in 1867 (DS!, mixed, H. macronema in part), it is now represented
by Reveal 1057 (KSC) and Anderson & Fish 2923 and 2926 (KSC).

Bolander’s type collection is labeled: “At Mono Pass, California,
elevation 9000-10000 ft.” The only plants we found after extensive in-
dependent search (Reveal in 1964, Anderson in 1965) were located
east of Mono Pass (elevation 10604 ft.) in Bloody Canyon where they
were restricted to a small oasis surrounded by barren rock. A small
population was found at 10000 ft. on a steep talus-filled crevasse which
rises abruptly from the northwest edge of Lower Sardine Lake (ca. 8
air miles southwest of Lee Vining). A few more plants were found in
talus along the trail just below the lake at 9800 ft. A total of 25-50
plants, then, represents the extent of C. bolanderi.

Hall (Hall and Clements, 1923) described this taxon as a relict sub-
species derived from C. parryi (Gray) Greene ssp. parryi. However,
recent studies (Sharp and Birman, 1963) show that five advances of
upper Pleistocene glaciation can be recognized in Bloody Canyon; these
are Tioga, Tenaya, and Tahoe (of the Wisconsin), Mono Basin (Illi-
noian?), and Sherwin (Kansan?). This history of recent repeated
glaciation does not support the designation of C. bolanderi as a relict.
An alternative, as indicated by the extremely limited range and the fact
that the plants are growing in very close association with C. nauseosus
(Pallas) Britt. ssp. albicaulis (Nutt.) Hall & Clem. and H. macronema,
is that it is of recent hybrid origin.

To elucidate the relationship of C. bolanderi, comparative studies on
gross morphology, cytology, and anatomy were undertaken. Since C.
nauseosus and H. macronema both vary considerably throughout their
ranges, only collections associated with C. bolanderi are dealt with here.
Data collected for C. parryi ssp. monocephalus (Nels. & Kenn.) Hall &
Clem. and H. suffruticosus (Nutt.) Gray, also found in Bloody Canyon,
indicate they are not related to the problem.

MabroXo, Vol. 18, No. 8, pp. 225-256. December 2, 1966.
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Tree Classifications for Pinus Monophylla and Juniperus
Utahensis

Kenneth E. Bradshaw and Jack L. Reveal
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(" More and more attention is being directed toward the diminutive
forest trees of the semi-arid western states, and gemeral cog-
nizance 1s being given to the fact that forest mamagement
practices are needed to insure their future productivity.
Maturity classifications for singleleaf pinon and Utsh jun-

< iper are herein presented and illustrated, in order to ese
tablish a uniform method for deseribing the trees and stands,
The need for classifications, and their applicability to

the fungtions of inventorying, management, and utilization,
are pointed out, Site variations as described show the ime
hpomorrmmmgm‘muommmm.
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Western Indians are still the principal harvesters of
the amnual crop of native pinon pine seeds, which are often
locally termed "pine nuts," From this harvesi they realise
& considerable sales revenue, and a certain percentage of the
nuts are retained for home consumpbtion, It was this depend-
ance of the Indians upon the land vhieh first indirectly led
the Soil Conservation Servige %o map and study the region in
woestern Nevada kuown as the Pine WNut Hills, in a cooperative
arrangenmcnt with the Bureau 8f Indlan Affairs, Woodland
survey data was gathered, and silvieultural and management
studies were inltiated with the intention of lmproving the
physical and econcmic conditions of the stands, With the
inception of such activitles, a need was found for tree clasw
sifications which would properly describe the abundant sbands
of singleleal plnon (Pinws monophylla Torre and Frem,) and
Utah juniper (Juniperus utahensis (Bagel.) Lewmson) found in
the Pine Nut Hills, A tentatdwe grouping into four classes,
nauely, reproduction; lmmatwre, mature, and overmature, was
used to erpedite the deseription of Yree and s tand conditions
from the start, but until ecarly in 1940 no definitions of the
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classes existed. At that time the authors prepared the mature

ity class® deseriptions presented ‘n this paper, and they were
put to practical use inm the gathering of woodland data by & range
and soil swrvey party then oporating in southeastorm Nevada,

. Subsequent checking has established the descriptions as being
reasonably constant and wortly of presentaiion for use by otherss

THE NEED FOR CLASSIFICATIONS

The opportunities for application of these simple clase
gifications are many, The primary value of their present pre-
sentation is the indtial establishment of a basis for uniforme
ity of deseription, Forest offlcers and other persons who are
associated with the mapping or use of pinon and juniper forests
MMambasis‘fordeacﬁbing tree and stand condi-
tions. The first important functional application of these
¢lassifications of course will be in mapping and inventory
compilations, wherein proper descriptions of the wood rescurces
necessarily precede mamagement, To go one step farther, proper
management itself requires a Imowledge of matwrity classes to
supplenent simple information regarding location and density

1 The ters "maturity class® is msed advisedly in preference to
the more comaon expression "age class™, because of the lack
of significant correlations between age in years and physi-
ologicel characters used for classlification,
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of tree stands, The integration of utilization with wolume,
tree size, and growth rate; all of which are factors related

to maturity classes, should constitute a phase of 21l manages
ment programs, The designation of cutting areas, and tree
marking, should likewise be facilitated by tree classifications,
In the field of research and investigation, such operations as
plot descriptions, construction of volume tables, growth pre-
dictions, ete,y should reveal that maturity classificetions camn
be of eonsiderable deseriptive and amalytieal value.

THE TREE CLASSES

The four maturity classes proposed for singleleaf
pinon pine and Utah juniper are characterised as followst

Singleleaf pinon

Class 1, —Reproductiont
PFron one-year scedlings, up to 4,5 feet in height or
045 inch d.b,h,
Gemerally dense erown, straight vigorous stem,
Crown rounded in shape due to wide-spreading branches,
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Mature Overmature

Fig, 1, —daturity classes of singleleaf pinon,
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Bark smooth or flaky.

Age one to twently years.
Class 2, —Imaturet |

Four and one half to twenty foet in heights 0,6 to tem __‘;_'.

inches debeh,
Cromn demse, and low to ground, practically concealing
trunk and large branchesj conical or rounded in shapes
Bark fissures shallow, |
Age twenly to one hundred years,
Class 3, -——ilature:
Ten to thirty feet in heights six to sixteen inches d.b.he
Crown more sparse and open, rounded in gemeral outline,
but becoming irregular,
Trunk and large branches more exposed; lower branches
tending to prune off, Terminal twigs relatively more
compact.
Bark fissures deep — more definite plate formation,
Age one hundred to one hmdred seventy-five years,
Class 4, —Overmatures
Twelve feet or more in heights ten inches or more d.b.h,
Crown very sparse and open, rounded or flat-topped in
general outline, but very irregular, Branches large
and gnarledy little foliage near the ground or towards
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center of tree,

Terminal twigs compact.

Bark thick, corky,; with more definite plates,
Age one hundred seventy-five years or more,

Utah juniper

Class 1, —Reproductiont
From cne-year seedlings, up {0 445 feel in height or
0.5 inch deb.hs
Generally not greater than four inches in diameter at
ground level,
Crown typically slender and straggly, or conical, with
prominent leader and main branch tdps.
dge one to thirty years,

Class 2, —Immatures
Four and one-half to fourteen feet in heights 0.0 to six
inches d.b.h.3 four vo eight inches at stump height (one
foot above ground),
Crown pointed or rounded, symacirical,
Branches mostly slender; erect or ascending al acute
angles; teminating in vigorous tips which give a fringed
appearance to profile view of tree,
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Reproduction Imnature

Mature Overmature

Fig. 2. =~-laturity classes of Utah juniper,
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Mgy or may not contain one or more stems sultable for
smallest class of posts (6 inches diameter stump helght,
and 7 feet long to a 2 inch top).

Age thirty to one hmdred twenty-five years,

ms.—m

Fourtern to twenty feet in height; three or eight %o
twelve inches deb.h.; elght to sixteen inches at stump
helght,

Crown ranging from obtusely pointed to rounded or flate
tened, becoming somewhai irregular in outline,
Branches heavy, stouter, and somewhat gnarled, ascending
at agute or obtuse angles in upper part of ecrown, the
lower branches tending towards horizontal position,
with dying out of smaller interior twigs, crowmn thus
becoming more open than in the immature class, Tips of
branches rounded and smooth in profile view,

Generally containz oae or more posts per tree,

Age one hundred twenty-five to two hundred years.

Class 4, ~-Overmatures

Fourteon feet or more in height; six or ten inches or
more d.b.h,.; twelve inches or more at stump hedght,
Crosm romded or flattened, always irregular in outline,
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Branches heavier, often gnarled and twisted, and die
verging from trunk or base at more horizontal or odd
Foliaze sparse exsept at ends of Lranches, glving open
crown, Tips of branches rounded and smooth in profile ""
view, MNany dead branches and twigs,

Contains one or more posts,
Age two hundred years or more,

CHARACTERS USED IN CLASSIFICATION

The above definitions of the maturity classes cam be
best understocd by referring to the accompanying illustrations,
n@-ulmammhmmmamm.
and express the characters of the maturity classes as tabue
lated, It must be wnderstood that a wide field of variation
in branching habit, erown form and other features can be found
in any group of pinons or junipers of the same class, and the
basic distinctions rather than comparison with the sample sketches
alone must be used in fleld classification procedures,

It was discovered during the establishment of these
characters that an wnfortwnate lack of direct correlation ex-
igted between treoe sises and maturity classes, It will be
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noticed by reference to the definitions that the overlaps bew
tween class diameter and height ranges are considerable, These
overlaps apparently arc brought about by the natural tendengy
toward variable growth forms in both species, as well as by
the differences induced by variations in envirommental factors,
The relationship between tree classes and wood utilization
standards is not lost, however; since both speeies are pri-
marily judged on a volume basis for cordwood, while Utah juni-
per has a supplemendary value for posts., mnough of a relatione
ship exists to point out that an immature juniper may or may
not produce a post, and trees of the two older classes will
gertainly produce at least one post per tree providing deforme
1ﬁwwawmmdomtﬁa‘_&. Due to the
variabdlity in number of stems or primary branches which may
be found in a single jumiper trec, a locsl inventory® is pre-
requigite %0 an accurate expression of post material available
in any reglon; yet a bwead survey showing stand conpositions,
densities, and maturity clusses can concoivably be used to
gain a working estimate of the resources available, A rough
Judgement of cordwood resources can also be gotten from the
same datay which should be within the limits of acouracy

® A paper designed for future publication is now being writben

by Mr, Reveal which deals with the preparation and use of
volume tables for pinon and juniper,
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allowed by the wariations in individual trees, mm-ﬁl
undoubtedly be more accurate than an estimation based on data
which lacks maturity class segregations. Since pine nuts are
produced in greatest quantities on mature trees which are large
and full-foliageds it can be seen that tree class data will
mrovide information helpful in mamagement for mut production,

Most singleleaf pinon and Utah juniper stands are quite
open, and there is little basis for a dominance and suppression
classification, Nevertheless, crown characters give a good
basis for jndging trec maturity in a relative, if not wholly
absolute, mammer,

SITF VARTATIONS

One factor which msy tend to limit the applicability of
these tree classifications is the quality of the growing site,
Considerable lstitude has been allowed in the deseriptions to
make them inelusive of most sités, but the lowest extremes
have not been mentioned, The writers have encomntered and ane
alysed low-quality sites which apparently arc common emough
throughot the pinon-jumiper zone to wirrant some mention heve,
Characteristics of such sites are the followingt

Position, —Generally on alluyial fans or rolling hills
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toward the lower limits of {ree zones, or on crests of mown= k r
tains and ridges. A
Tree Forn, —Junipers typically from six to twolve feet e
in height, bushy, with numerous stems from base; branches and i
stems splralled, guarled, taisted, and flubeds much doad Shod :
in older trees, Pinons typically eight to sixteen foet in
beight, with the sparse follage concentrated at ends of branchess R
erown very irregular in outlines trunk and branches contorbed,
Tree Quality. —Quality is poor, Junipers camnot pro=
duce usable posts, Only apparent value of site is the pro-
duction of sparse, slowegrowing firewood, which is difficult
to cut,
Density. --Trees sparse, covoring from a trace up to pos-
sibly ten percent of the ground space, Associated vesetation
sparse, low growing, covering up to twenty percent of ground
space,
Assoclated Vegetation, -—Commonly blagk sage (Artemisia
tridentata var, nova (Nels.) MeMimm) rather than big sagebrush
[A. tridentata Butt,) in sage areas; in southern Nevada, scrubby
black bush (Coleogyme ramosissima Torr.), grecn ephedra (Ephedra
viridis Cov.), and cliffrose (Cowania mexicana var, Stansburiana
(Torr,) Jepson) on limestone hillss and shadsecale (AME
confertifolia (Torr, & Fremont) Wats.,) on lower ends of alluvial

fans,
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Soil, --Alluvial soils shallow and inferior in qualitys
generally of heavy, gravelly texture; strong profile develop=
ment poor water penetration, Hay have desert pavement and
vescicular layer, On residual hills, soil will be shallow,
rocky, and sparsely vegetaled; limestone hills are especially
of low site nature,

Treoe classcs on low sites are predominantly mature and
overmature since poor utiliszation qualities have protected the
serubby trees from cutiing. While the tree classifications set
up for good sites will mot apply on inferior sites, a general
reduction of sise ranges and a decrease in the whocle scale of
characters representing physiological vigor will give a rough
basis for maturily class segregations, Figure 3 shows the
striking contrast between trees of the same maturity class
growing on different sites.

Vihile the tree classifications as described in this paper
are based on observations in southeasiern and central-western
Nevada, it is presumed that they will have some application to
the whole pinon and jumiper type throughout the ranges of these
spegies, with perhaps certain adjustments in the size ranges
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and ages to suit loeal conditions. After being checked, and
adjusted if necessary, the classifications shovld find an fme
portant place in the description and manarement overations cone
nected with the pinon and juniper forests,
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Reprinted from JournaL or ForesTrY
Vol. 42, No. 4, April, 1944

Single-1.eaf Pinon and Utah Juniper Woodlands of
Western Nevada

Jack L. Reveal®

This article presents new information concerning the stand and tree characteristics of two species—
single-leaf pifion and Utah juniper—which are little known to most foresters but are of major
importance in the wood economy of the Great Basin.

western edge of the Great Basin in 1859

heralded the wholesale exploitation of
western Nevada’s timber and woodland re-
sources. In the half century that followed, ap-
proximately four-fifths of the near-by coniferous
timberland was cut over to produce lumber, mine
props, fuelwood, charcoal, fence posts, and other
wood products needed by ranching and mining
enterprises.” From the pine-fir forests of the
Sierra Nevada were cut an estimated 600 million
board feet of mine timbers plus large quantities
of lumber and cordwood, and in the Washoe and
Pine Nut Hills to the east, where for many cen-
turies the Indian had hunted game and gathered
the rich nut of the pifion pine, laborers cut thou-
sands of cords of single-leaf pifion (Pinus mono-
phylla Torr. and Frem.) and Utah juniper (Juni-
perus utahensis [Engelm.] Lemmon) for char-
coal, mine timbers, and fuelwood.

When the mining excitement began to wane,
the valleys were settled by ranchers who turned
to pinon-juniper woodlands for fence posts and
fuel. The friction that developed between the
rancher and the Indians caused the Bureau of
Indian Affairs some years ago to set aside 65,000
acres of the best woodlands for use by the resi-
dent Indians.

In the summer of 1939 the Soil Conservation
Service, at the request of the Bureau of Indian
Affairs, made a woodland survey? of the Indian
allotments in the Pine Nut Hills to gather data
which were later used to guide the preparation
of a management plan. From these data can
be drawn a picture of the single-leaf pinon and
Utah juniper—two trees little known to commer-

T HE discovery of the Comstock Lode at the

*Assistant forester, Soil Conservation Service, Sebasto-
pol, Calif. This article was written while employed as
area forester with the Soil Conservation Service in
northern Nevada.

*Anon. Queen of them all was Virginia City. Tim-
berman 42(8) : 11-14, 50-62. 1941.

SAerial photographs were used to determine stand
density which was expressed as the per cent of the total
ground area covered by the spreading crowns of the
trees. Tenth-acre random sample plots were employed
to obtain data on stands and individual trees.

276

cial foresters but all important to the wood econ-
omy of the Great Basin.

Stanp CHARACTERISTICS

Pifion-juniper woodlands may be roughly di-
vided into three altitudinal belts.” On low dry
fans Utah juniper occurs in nearly pure stands.
Single-leaf pinon 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 pinon.

In general, the stands are composed of widely
spaced, low, globular trees. Half of the woodland
studied has a crown density of less than 10 per

- cent, and nine-tenths a crown density under 20

per cent. Between the trees grow equally sparse
desert shrubs, forbs, and grasses, mainly Arte-
misia tridentata, A. nova, and species of Festuca,
Oryzopsis, Agropyron, and Elymus.

The number of trees per acre ranges from 52
in young stands to 380 in dense overmature
pifon, and either remains fairly constant or in-
creases as the stand reaches maturity.

Cordwood volumes on average acres vary
from 73 to 1,440 cubic feet.* Cordwood incre-
ment increases with age and stand density, from
28 cubic feet per acre per decade in immature
stands of low density to 456 cubic feet per acre
per decade in overmature stands of dense pifion.

Second-growth stands usually contain a greater
volume of cordwood and have a greater potential
yield of fence posts than do virgin stands of the
same age and density because of the many-
stemmed character of second-growth trees.

The number of juniper fence posts varied from
2.8 to 11.3 pieces per acre, with the average
pifion-juniper stand containing 9 usable posts
per acre.

Table 1 gives the number of stems, cubic foot
volumes, and yields per acre, by density and ma-
turity classes, for single-leaf pifion and Utah
juniper in the Pine Nut Hills.

‘For Utah juniper and single-leaf pifion, a standard
cord averages 70 cubic feet of wood.
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wore settled by ranchers who turmed to the pinom=juniper woodw
lands for femce posts snd fuel, But the friction that devel- ﬁ
oped between the rancher and tHe Indions,who feared the total

Indian Affaris some years ago to sot aside mmm 65,000 asres L

In tho swmer of 1939, the Soil Conservation Service,
at the request of the Bureau of Indian Affairs, made e wood-
mmmmmmmnmmmm
to gather date which was later used %o
ﬂnwammrwmmm.ﬂ-rmm

can be drewm a picture of the single=leef pilion and

Jund por mfxidundiemx ~~two trees little kmowm to the
forestor but all important to the wood economy of the
Great Basine
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inmpnrbﬁ.musmuymmtham

lar troecs. Half of the woodland’

Inml,thsm&auwaﬁmmdofﬂdﬂgmm,
hes & orowmn density of less tham 10

pefoent, and nine-tenths of the woodland has a cwomm demsity under
20 percent. Detwoen the trees grow equally sparce desert shrubs, forbs

8 ?'_m_t_.:_s wop_\'\yﬂg," Toxe. and E_\rem
2. don] \Perus vlahensis [E.nﬁe.’l.] Lemmon,

— 3. Numbers in ?ufcvﬂcsis refer /N regerences at end of achcle.

enth=acro
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In the woodland survey, aerial photographs were used o determine
t gtend densities which was expressed as the percent

tho total groand erea covered by tho spreading crovmeof the treecs.

Yanlow samplo plots were emplgyed to o deta on stands

4 Individinl troes.
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and grasses, mainly Artemista tridentate and nova and spocies of Festusa,

Oryzopsis, Agropyrom, end Llymis.

Stoms por acre yange from 52 in youmg stands to 300 in dense over-

mbure pifione Unlilo the true forest, the mmber of stems per acro reminse
fairly constant or evem increeses as the stend reaches mburity.

Cordwood volumes on everage ecres vary from 102 cue fte to nearly
1700¢u.rtf Cordwood increment inoreases, with ago and stand density,
from 35,5 cue fte por acro per decade in immture standc of low domsity
%o 187 cue £6e por acro per decade in overmaturc stends of donse pinome

Second growth stends uswlly combain e greater volume of cordwood
end have a greater potenti®l yield of femce posts than do old growth
stands of tho same age and demsity because of the manyw-stemmed charadier
of seconl growth trecs.

The muber of jumiper fonse posts was found to vary from 2.8 to
11,3 pieces per acro, »k with the average pinbue-juniper stand combaining
9 useable posts per aores

Table I gives the mumber of stems, cubic foot wvolumes, and yields
por acre., by density and maturity classes,for single-lea f pifin and Utah
Juniper of the Pine Nut hills,

Troe Chayecteristicse In pure stands et low elewntioms, Utah

Jimiper is usuelly sparce, knarled and scrubby with the appearence of
being overmeture. (3) On better sites, however, espocially where it mizes

v
with single~leof pinon, its form end value improves, Mature Utah jumiper
is commonly single stemmed and mey attain 12 inches dabehe 2nd a height of
20 feet.with & erown spread somewhet oxceeding the height. Meturity is
roached ot about 180 yoarse
; \Jh\?er
Vigorous immature t}nﬁa. ugsually second growth in the woodlands

. studied, are from 60 to 80 years old and range from three to five inches
5. Tor U#o\\‘Jumpec and sugle-\eot Nhon, O standord covd contoins 70 cu, H’. _of-_d'-lbbdn
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T
in dsbeshe The average tree is from 10 to 1l feet in height with e ocromm

spread about ogual to the total heighte Usually several stems arise from
the base « Pither lack of shading while young or tho upwerd growth of
basal branches left on the stumps efter cutting for fenve posts contributes
to the mlti-stemmod conditiom charecteristic of seoond growth trees,

Utah jimiper scems to mintain a fairly umiform rate of growth well
into meturitye Although relisble curves of dismeter growth could not be
MﬁmthodahmMMparumuudmwm
the apperent diemster growti ot breast height was found to average 0.6
inches por decade.

A cubic foot volume table was prepared for Utah jumiper by measuring
in igex stending sample trees the amount of four-fBot wood heving e middle
diameter of 2 inches or more outside bark, The table was besed on the debeshs
of the tallest steme Those volumes, together with corresponding heights
and orown widths,  re given in %able LL, The table also gives the average
numbey of fence posts per tree by debshs classese

The typleel single-leaf piffon, osouring eu-he;:in purcstands oF
mixed with Utoh junipey, may have one or several s'bema,thedonlnnbm
6 inches d.b.hs end 16 foet tall with a crom spread a foot or so less than the
total heighte Lts age is about 70 yearse

prRon

C\I( {\Wod@\’\‘\' ﬁamtar gmﬂ?;«;ﬂ mainteined at approximstely one inch per decade for
| advence

s
the first ome hundred yearse As mubrity Swromsked, the diamoter growth

docreases to 0425 inches at the end f the seoond centurye The life span is

seldon over 250 yearss”

~
=9 3\“c1\e,-j.eo,%. YN

Height growth of immatureptrees is repid ppd-guibe weiform, but smthe rate
decreases slowly as age increases. Crowm width, however, increases umie

fdrm:ly until the tree reaches 12 inchos desbshe and then practically ceases.

_ b3 aPPurén{' d\o-me-\'"ef“ _fjfowtb =
©. The tern"spmrmmt-aie” is used since it has been establishod that the

formtion of extra or false grow'h rings 18 so common in these spocios tat

tm age or true rmate of erovth cennot Be determined by : .
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Since height growth contimues after cromn diamster growth has stopped,
the singlo-leaf pinom loses its globular shape in mturity, quite wnlike
the Utah jumiper whose orown diametor leeps meo with heirht growbth through=
out life.

Table IV gives oublec foot volumes, diamcter growths per decade, and
other treo charncteristics for single-leaf pition. The tebles were proe-
pared in the same mamner as those for Utah juniper,

4
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TABLE I

YIELD, VOLUMES AND STEIS PER ACRE

Pure end Mized Stands of Singlow-leaf Pinom and Ubah Juniper
(exolusive of stemds on low alluvial fans)

Houbrity Pensity Stoms per Volue por | Yield per Acre
Cadss Calss por Docade

Clle o
Bl
OLe5
U7,2
19347
10e3
12647

18842
3370
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TABLE II

TRER CHARACTERISTICS OF UTAH JUNIPER (Juniperus utohensis)
( ¥rom curves )

D.B.H, Sample Totel Hbe = Crowm | Pertial Fence posts
'! Troos |from 1 ft. Wiath | Volum | por troo
8m :
Inches | Noe fect ; foot | Cu, Fte Tioe
1 z Te0 g:g o.;
O
g 10 10.59'0 1040 140
L |5 12,0 11.5 1.8
5 1 g:g 1 30
6 i 16 09
7 15C 6e2 1.0
5 1% 1640 170 8e2 1.1
9 1 16,8 18.L 10,6 1.
10 1 1746 1945 1541 146
v 3 19,0 215 18,1 2,0
u, 2 2042 2340 274l 2al;
PABLE IIX
TREE CHARACTERISTICS OF SINCLE-LEAF PINOE (Pimms monophylla)
{from curves)
DeBoHy | Samplo | Total Bk, | Croma | Apparemt | Apmrent Fortial
treos | from 1 8, Width Age Growth Volumo
et s T e T
s | = 740 50 | | 207 | 0a
2 6 90 7«0 1405 0e5
E 10 11,0 9e0 102 | 0.8
13 12,7 11,0 5 0 15
6 19 15,8 1.5 E «90
7 2 172 1640 &5 7
8 i 8. 1645 9% .R 6e3
9 6 1947 1740 109 . Ge3
10 6 21,0 17.8 123 68 | 109
1 3 23¢2 1842 155 5L | 1645
o 1 2740 18,8 - - 29,0
18 0 28al1 192 - - 3640
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