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ENVIRONMENTAL FACTORS
IN BRYCE CANYON FORESIS

By KE Weight

The individual who travels through the scuthern Utah parks ond the west
in general is no doubt impressed with tho fact that certain plants grow only
in acrtain places. The typical sagebrush profers the deepor soils of the
vallcys, the junipers and pinons occupy the lower mountzin slopes, and the
sprucee, fir ond ycllow pine cover the higher oclevations. This proference
of habitat is exploined on the baosis of physiological requirercnts for each
group of plants.

The factors of cnvironnent which deterfiine the charactor of the vege-
tation in any region aro: watcr, temperature, air, light, soil, and aninals,
Of the above foatures, air ond light are univorsally distributed over the
ecarth's surface aud play ninor roles in’plant distribution; both are nevor-
theless very essential for plant growth. Plants respond very readily to a
chanze ir the water centent of the soil or the vapor of the air, also to a
ciange ir tenperature. Likewise, the chemnical and physical nature of the
soil is a very inmportant factor in plant geography. With moisture and ten-
perature coustant over a giwven arca, differences in plant assoeiations are
usuwally duc to soil influcnces. -

... Gonsidering thc arca for a hundred miles or riore around Bryec Canyon,
the tepography is so diversificd thot conditions vary fron those at lower
elevations with a climate similar to that of Scnora, Mexico, to tho almost
arctic climate of the nountain tops. Duoc to this altitudinal change the
region contains ell the plant life zonovs except the tropical, althouzh not
all of them are represonted within the park itself. The lower portions of
Bryce support plants typical of the Uppcer Soncran Zone, with pinon pine
and Utah juniper as the doninant trees. The Transition Zone is completely
represcenited in the park, with the westorn yellow pine as the most con-
spicucus tree. More than half of the total trce population within the park
is western yellow pine. At the higher elcvations near the south boundary
this spccios is almost entirely replaced by bluo spruce, white fir, and
douglas fir. All theso indicato’ the presence of the Caonadian Zone, although
the spruce is tho only onc found in no cther zonc. Thus we sce that Bryce
Canyon National Park contains oze entire zone (Transition) and parts of
tho two bordering zenes (Upper Sonoran and Caradian).
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Ideal Diagrom of Life Zores in Bryce National Park

At the latitude of Bryce Canyon the pinon-juniper belt ranges from
about 4,000 to 7,000 feet elevation, thc yellow pine belt from 7,000 to
8,500, and the blue spruce from 8,500 to nearly 10,000. Englemann spruce
and Alpine fir are found at highor clevations some thirty or forty miles
to tho west, as at Cedar Breaks, 10,400 feet olevation. Changing tempera-
tures due to tho differences in elevation; along with changes in amount of
prceipitation, account for the differencos in trec species growing in the
various zoness ~ o :

. The pinon pine-juniper 4ssociation (often called "the Tyzmy forest")
is located or the sunny slopes of the park at lower elevations whore the
total precipitation is not morc then ten to fiftcon inches per yoar. The
soil is usually shallow and driecs rapidly after a roinstorm. The yellow
pine forest on the rin roecoives twenty inches of rain per year, while the
whito fif ard spruce forosts at higher clevations receive probably twenty-
five inchos or more in the same period of time,

It is interesting to note the.cffeet of local differences in tempora=-
ture and moisture on the various species of troes. For example, single
spocircns of the white fir arc ofton found below the rim in the eamyon, at
an clevation considerably below thoir normal habitat. They are able to
grow theore becayse of a.duplication of tho eiivironmental factors that favor
their growth pt’higher elevations. The,h shade of the high canyon walls
causes a decreasc 'in temperature ard also makos for less evaporation of
wator both from the soil‘'and tho tree. Auothor example is the Douglas
fir growing on the Navajo Trail in what is known as "Wall Streot", which
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is ‘o Yery narroyw-eanyon Tifteon tc¢ twonty feot wide with vorticol walls
nearly 300 foot highe Tho temperaturo at -the botton of tho canyon is al-
ways cool, and tho rather deop s0il.contdins ‘a plontiful supply of roisturoc.
During years of normal. snowfall drifts reimin in tho canyon until the first
of June or lator. This favorable environment. results in larger and finer
trees than are found in any othor part of the park, trees which bear o
remarkably close resemblance to the hugo Douglas firs of the Pucific lNorth-
west, which is the notropolis of the specios, Sinilar reaction to favor-
able onviromneiit is showm by the bristlo-cone pine, which grows on the more
barrcn and eroded slopos of both tho euzyon and the plateau. Those on the
wind-swept barren slopes in tho older pnrts of the canyon are all dwarfed
and puarled; displaying overy symptom of a contiizual strugple for existence.
Tho soil is usually hard and dry, ond is but a fow inches dcop, tho finer
surfaco particles have beon romoved by ruming water,’ond the evaporation is
groat because of oxposure to the rays of the desert sun riost of the day.

In contrast to those in tho canyon, the onos growing on the plateau, in
more favorable enviromient, are fair sized troes. The branches are well

folinted and the trecs aro quite syrmetrical in shope.

In conelusion I would like to stroess this one thought: If the travel-
ling Amcrican people would rike closo observations of plant life, thoy
would sce .that it is very semsitive to changes in environment. Each plant
has ‘one best habitat in which to live, whorein the natural onvironment is
just right for its growth and devolopient. A study of varying onvironnents
cincountered during a travscontinental tour should add greatly to the
plcasure of such a trip, and once begun, this saiw study will disclose new
featurcs, of interest around every hone. * '




=318

THE RARER. TREES
- OF ZION €ANYON

By C.C. Presngll

-y

In previous issues of Nature Notes (Vol. V, Nos. 5 and 6) briaf r
articles were €evoted to the more common deciduous trees found growirg on
the floor of Zion Canyon. In this concluding article of the series the
more uncommon deciduous speoies will be discussed, together with the coni-
fors and exotios. qﬁqg

Amonz the less important deciduous speoies the Hackberry (Celtis
pnticulqﬁg) is most noticeable. It grows in a wide variety of ernvirorments,
from dry rocky hillsidez to.well watered slluvial flats, but it will not
tolerate poorly drained soils. It does not often attain tree size, but I
have seen two specimens slightly over a foot in diameter at the rase. It
is one of the important sources of food among berry eating tirds, especially
flickers, which in the autumn live almost exclusively on the sweet, dry
berries. Other uncommon deciduous trees are the Live Oak (Quercus priner
Geno - )3 which is ‘very common on talus slopes bordering the canyon, occasion=-
ally extending dowm onto hc rivet bottom; an unidontified Black Oak, of.
‘which only one specimen i knovn in the canyon; and the Southwestern Locust
(Robinia neq-mexitana luxurlans), which atta&ns tree size only under the

most favorable c1rcums¥uhces. '
. : ’

- Black Oak
Live Oak Quercus sp. %
Q- pungens

Rocky Mt.
¢ White Oa\(
Q_. ulahensis
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Coniferous trees are numerically unimportant on the floor of Zion Can-
yon, but certain speeies have biotie iniportance as indicators of Transition
Zono (islands) in -the predominating Upper Sonoran Zone olimatc. These indi-
eators include Yollow Pine (P. pondorosa), Douglas Fir (Pscudotsusa taxifolia)
and White Fir (Abies con;old;y. They occur together or separately (yellow
pine being the most uncommon) in a fow cool, moist nooks alons the canyon
walls, cspeeially towards the upper end. In the same localities are raro
specimens of two other high vlevation gspecios: Rocky Mountain Red Cedar
(J. scopulorum), and Pinon Pine (P. edulis). The two most common conifers,
Utah Juniper (J. utohonsis) and Single-leaf Pinon (P. monophylla), are
typical Upper Sonoran specics covering thoe talus slopos and often extending
onto the canyon floor wherever the soil conditions are somewhat drye.
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The number of exotics on the floor of the canyon is relatively large,
due to previous occupancy by homestodders. Most of them.afe fruit trees
that fortunately are rapidly dying out because of lack of irrigation and
attacks by porcupines, which seem to prefor the bark of cultivated species
to that of native trees. As rapidly as possible these decad orchards are
being uprooted by the Park Scrvice in its program of restoring and maintain-
inz primitive conditions. here are, however, several exotic species which
will probably be allowed to romain beczusc of their value as shade trees.
Included in this category arc a group of Ailanthus glandulosa near the
south entrance, several Black Lecusts (Rotinia pseudoacacia) in the south
end of the canyon, and a Mulberry (Morus nigra) on tho Emerald Pool Trail.
The last named troe is not over twenty years old (as shown by an increment
borer) and is probably an oscapc from some early pioneer attempt at silk
culture. Therc arc also a fow scattercd specimens of Tamarisk (Tamarix
gallica), a speciecs that shows remarkable success in ostablishing itself
on alluvial ‘soils throughout the south. In Zion Canyon it is found on sand
bars along the river up as far os the Stadium, 8% milos north of the south
entrance. .
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VECETATIVE COVER
OF THE UTAH PARKS

By T B,.P_\'ai r

This is designed as a continuation and extension of the discussions on
tree species which appeared in the Zion-Bryce Nature Notes, Volume 5, Numbers
4-6, August-Decenber, 1933,

The -approach will be from the viewpoint of associations of tree and shrub
species, or & species and its associates. That is, vegetative types as they

. " have.*been arbitrarily classified and designated as such will be the tasis for
T the dlscussions of assoclations.

ZION NATIONAL PARK® .

;. Located in Kane and Garfield counties, Utah, with an area of 148 square

miles or 94 s770 acres, ranging in altitude from 4,000 to 7,800 feet above

sea level, approximateLy. it contains vegetation characteristic of Lower
Sonoran, Upper Sonoran and Transition zones.

On the floor.'of Shones and Parunuweap Canyons there are small areas
which are truly natural gaerdens of cacti, surrounded by herbacoous forms
native to that area. .

Along the streams in Shones, Parunuweap and Zion Canyons are cotton-
woods, willows, naples, boxelders, and ashes, each contributing its part,
vwhether it be erosion control in the Torr: of stream bank protection, shade
for compsites, or both, and by no moans least, a refreshing teauty and cool-
ness to the canyons.

On the talus slopes rigsing from the floors of the canyons to the ver-
tical vari-colored rock cliffs, ascending hundreds of feet, you will find
& pyeny forest, consisting mainly of Pinon Pine (Pinus monqphylla) and
Juniper (Juniperus utahensis),associated ard in sore arcas clagsified as
a c¢o-tominant with them is Servico Berry (Awclarchier alnifolia)e. There
‘are patches of Live Oak (Quercus pungens) and Black Sage (Artenisia tri-
dertata) scattored throughout this pyemy forest, with the live oak being

‘nore prevalent ot the northorn end of Zion Canyon. This type of plant

cssociation extords up Pine Creck to Zioz Arch and along the highway to
tho cast entrance as far up as tho tunnol.
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By this time you will have observed that a great portion of the park is
occupied with beautifully colored cliffs and peaks, the majority of which are
absolutely devoid of vegetation and ¢onsequently classified as barren.

Aftor passing through the tunnel going towards the east entrance check-
ing station, on either side of the highway you will observe yhat is called a
mosaic vegetative type, in this case a combination of trees end shrubs, con=
sisting of Western Yellow Pine (Pinus ponderosa) and Black Sage (Artemisia

tridentata) and Manzanita (Arctestophylos platyphylla). This particular

area is not heavily forested, therefore it is classified as semi-barren.

Along the road in Clear Creek Canyon are occasional White Fir (Ables

concolor), .indicating entirely different conditions from those on surround-

inz slopes. Along the top edges of the cliffs north of the highway is a stand
of Pinyon (Pinus edulis) and Juniper {Juniperus sc0pulorum) which only occu~-
pies the southern fringe "of the mesa.

At the higher altitudes on the rn u east of Deertrap and Great White
Throne are large areas of chaparral cbmpcsed of- Rocky Mountain White Oak
(Quercus utahensis), Mountain.Mahogany' (Cercocarpus montanus), Manzanita
(Arctostopylos p}atyphylla) and! Black Sage (Artemisic tridentcta). This
type 1is typical of the Transition Zonc und oceurs over large areas of the
park above 6,500 feet in elevetion.

Seattered over the park in protectod spots and at high altitudes on the
northern slopes are smnll areas of Douglas Fir: (Pscudotsuga texifolia) end
Wiestern Yellow Pine (Pinus ponderooa). Sueh .areas may be seen just below
fngel's Landing on the north side And in Hidden Canyon from the trail to
Observation Point. The only pure stand of True Fir (Abies concolor) is in
Refrigerator Canyon along the trail to Angel's Landinge.

Along the west rim trail north of Cathedral Mountain is o stand of
Quaking Aspen (¥opulus trermloides) which is the lowest altitudinally that
it is found within the park. There are other areas larger and morc spectacu-
lar at higher altitudes on the west rim, for example in Potato Hollow and on
Horse Pasture Platenu.

BRYCLE CANYON NATION.L PARK

Tho area of this park is 35,240 acres, the majority of ﬁhich is above

the rim on the Paunsaugunt Plateau above 8000 feet in elevation, 1hen

cntering the park from Ruby's Inn one travels through a beautiful stand of
lestern Yellow Pine (Pinus ponderosz) which cxtonds south along the highway
for a distance of zbout six riiles from tho chocking station. The clevation
at this point is nbout B400 fecet. It is at this altitude that White Fir
(Abies concolor) cnd Douglas Fir (Psoudotsuza taxifolia) enter to forr: thé
pinc-fir stand which extends along the rim to n point about a mile scuth of
Naturzl Bridge. Below the rim, however, this association of pine and fir
oceurs on ncrth slopes ot rmuch lower altitudes, for example, on the north
slopo of Boat Mountain just scuth of Fairyland.
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Fron tho ridgo s'uth of Bridgo Hollow to Podunk Pass thore is only an
occagional yollow pino, at locst it constitutes not rore than five por cont
ol tho stand. Tho dordinnnt specios aro vhite fir cnd Douglas fir, with an
cceasional group of Quaking Aspon (Populus. trormloides) such as is found in
o draw about two nilos nerthwost of Rainbew Mountain.

The othor vogotative typo ¢f intorost thot may be obsorved on the rin
is on the north slone of Rainbcw Mcuntain. Tho spoecies is Ccolorado Blue
Spruce (Picea pungens) and niay be found in groater abundanco on the north
slepes cof draws aleng the hoeadwatera of Poduni Croeck two miles wost.,

Tho Linbor Fino (Pinus floxis) ond Hickory. or Foxtail Pine (Pinus aris-

tata) are tc be found growing in peor, rocky soil on exposed north slopea at
rolatively high cltitudes. They oceur at various places in the psrk, both
separately and in association. Tharo are a fow plzcem whore this particular
associction covors rnoro or loss oxtonsive arcas, for exaompls, clong tho top
and down tho north slope c¢f the ridge, extending from Sunrise Point to and
beyond liormon Teriplo. 4Another area, not easily acceessible at prosent, is
tho peak about ons~-quarter mile scuthoast ¢f Rainbow Mountain.

The area within the park bolow tho rim is covorod mainly with pinyon-
Junipor associction intorsporsod with creas of chaparral and snge. Pinus
cdulis and Juniperus scopuloruri are tho dominant spocies in the pinyon and
Junipor typo, whilo tho chaparral areas are conposced of Rocky Mcuntain
Whito Oak (Quercus utahensis), Manzanita (Aretostophyles platyphylla),
Mour:tain Mohogany (Coreoecarpus mentanus) and Squaw Bush (Rhus trilobata)

id the sago type is prinarily Bleek Sage (Arteriisia tridontata)e
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