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DEPARTMINT OF THi INTERIOR
NATIONAL PARK SERVICE
Zion and Bryce Canyon National Parks, Utah

Vol. 6 . : No. 3
Zion-Bryco Nature Notes - ‘ May=-June, 1934
This bulletin is issued monthly for the purpose of giving information
to those interested An the natural history and scientific features of Zion
and Bryce Canyon National Farks. Additional copies of these tulletins may
be obtained free of charie by those who can make use of them by addressing

the Suporintondent Zion Notional Park,. Utehi PUBLICATIONS USING THESE
NOTES SHOULD GIVE CREDIT TO ZION-BRYCL NATURE NOTES »
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ENVIRONMENTAL  FACTORS
IN BRYCE CANYON FOQRESTS

By KE Weight

The individual vwho travels through the southern Utah parks cnd the west
in general is no doubt irpressed with tho fact that certain plants grow only
in aecrtain places. Tho typical sagebrush profers the decper soils of the
valleys, the junipers and pinons occupy the lowoer mountzir slopes, and tho
sprucc, fir and ycllow pino cover the higher clevations. This proforonce
of habitat is explaired on the basis of physiological requirercnts for each
group of plantse.

The factors of cnviromnent which detertiire ‘the charactor of the vege-
tation in any region aro: water, temperature, air, light, soil, and aninals.
Of the aboeve foatures, air and light are univorsally distributed over the
earth's surface and play minor roles in’plant distribution; both are nevor-
theless very essential for plant growth. Plants respond very readily to a
chanze ir the water content of the soil or thoe wvopor of the air, also to a
ciiange ir tenperaturc. Likewise, the chenical and physioal nature of the
soil is a very important factor in plant geography. With moisture and ten-
perature coustant over a given arca, differences in plant assoeiations are
usually duc to soil influences. -

... Considering the area for a hundred niles or rioro around Bryee Canyon,
the tepography is so diversificd thot conditions vary fror1 those at lower
elevations with a climate sirilar to that of Scnora, Mexico, to tho almost
arctic climate of the nountain tops. Duo to this altitudinal change the
region contains ell the plant life zonos except the tropical, althouzh not
all of ther are rcpresonted within the park itself. The lower portions of
Brycc support plants typical of the Upper Soncran Zone, with pinon pine
and Utah juniper as the dorinant trees. The Transition Zone is coripletely
represented in the park, with the western yellow pine as the most con-
‘spicucus tree. More thon half of the total trce ropulation within the park
is western yellow pine. At thc higher elcvations near the south boundary
this speciecs is almost entirely replacod by bluo spruce, white fir, and
Bouglas fir. All thesc indicato’ the prosence of the Canadian Zonc, although
the spruce is the only onc found in no cther zonc. Thus we sce that Bryce
Canyon National Park contains oze centire zone (Transition) and parts of '
tho two bordering zcnes (Upper Sonoran and Canadian).
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Ideal Diagram of Life Zornes in Bryce National Park

At the latitude of Bryce Canyon the pinon-juniper belt ranges from >
about 4,000 to 7,000 feet elevation, the yellow pine belt from 7,000 to
8,500, and the blue spruce from 8,500 to.nearly 10,000. Englemann spruce
cnéd Alpine fir are found at highor olevations some thirty or foxty miles
to tho west, os at Cedar Breaks, 10,400 feet olevation. _Changing tempera-
tures due to tho differences in elevation; alons with changes in amount of
preeipitation, account for the differences in trec species growing in the
various zonhess K - ,

—

, The pinon pine-jurniper association (oftern called "the TyIwW forest")
is located or the sunny slopes of the park at lower elevations where tho
total precipitation is not morc thor ton to fiftoon inches per yoar. The
soil is usuallyAshallow and dries rapidly after a reinstorme The yellow
pine forest on the rim rccoives twenty inches of rain per year, while the
white fif ond spruce forosts at highor clovations receive probably twenty-
five inchos or more in the same period of tine.

It is interesting to note the.cffeet of local differences in tempera-
ture ord moisture on the various species of troes. For example, single
spocinens of the vwhite fir are ofton found below the rim in the coiyon, at
an clevation considerably below their normal habitat. They are able to
grow thore becayse of a.duplication of tho environmental factors that favor
their growth at higher elevations. The .shade of the high canyon walls
causes o decreoasc -in temperature ard also riakos for less evaporation of
wator both from the soil'and tho tree. Auothor exaple is the Douglas ~
fir growing on the Navajo Trail in what is Xnown as "Wall Stroot", which ﬁrl?

1
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is \a fery narrow.eanyon fiftecon teo twonty feet wide with vortical walls
nearly 300 fcot highe "The tenmperaturo at .tho botton of tho canyon is al-
ways cool, and tho rather deop 80il.contdins a plontiful supply of nioicturc,
During ye¢ars of normal. snowfall drifts rermin in tho canyon until the first
of Jure or lator. This favorable environrent. results in larger and finer
trees than are found in any other part of the park, trees which bear a
remarkably closa:reseMblance to the hugo Douglas firs of the Pucific North-
west, whieh 1is the notropolis of the species, Sinilar reaction to favor-
able onviromnnent is shown by the bristlo-cone rine, which grows on the more
barren and oroded slopes of both the curyon and the plateau. Those on the
wind-swept barren slopes irn tho older parts of the canyon are all dwarfed
and guarled;, displayirg every symptom of a continual strugple for existence,
Tho soil is uéunlly hard and dry, ond is but a fow inchos dcop, the finer
surfaco particles have beer. ronoved by running water,’ and the evaporation is
Groat because of oxposure to the rays of the descrt sun riost of tho doy.

In contrast to those in the canyon, the onog @growing on the plateau, in
rore favorable enviromzent, are fair sized troes. Tho branches are well

foliated and the trees ore quite syrmetrical in shape.

In conelusion I would like to stross this onc thought: If the travel-
ling Amcrican peoplo would rnke eloso observations of plant life, thoy
would sce .that it is very semsitive to charges in environrent. Each plant
has:one best habitat in which to livo, whorein the natural onvironrent is
just right for its growth and devolopient. A study of varying onvironnents
cicountered during a trarscontinerntal tour should add greatly to the
pleasure of such a trip, and once begun, this saiw study will disclose new
features, of interest around everw hore. t '




-

B¢

=319

THE RARER. TREES
OF ZION CANYON
By C.C.Presnall

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

Amonz the less important deciduous speoies the Hackberry (Celtis
roticulata) is most noticeable. It grows in a wide variety of enviromments,
from dry rocky hillsides to .well watered alluvial flats, but it will not
tolerate poorly drained soils. 1t does hot often attain tree size, but 1
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 btirds, especially
flickers, which in the autumn live almost exclusively on the sweet, dry
berries. Other uncommon deciduous trecs are the Live Oak (Quercus pri.?
;ong-);.which is very "commor on talus slopes bordering the canyon, occasion-
ally:cxtending dovm onto phe: river bottom; an unidentified Black Oak, of.

‘which only one specimen S inovm in the canyon; and the Southwestern Locust

(Robinia neo-mexitana l\ixurians), which attains tree size only under the
rnost'favorableIcircumaﬁﬂﬁcQs.j' ' ‘

)
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Coniferous treces are numerically unimportant on the floor of Zion Can-
yon, but ecertain speeles lave biotie iniportance as indicators of Transition
Zono (islands) in -the predominating Upper Sonoran Zone olimato. These indi-

cators include Yellow Pine (P.
and White Fir (Abics Egggold?f.
pine being the most uncommon) i
walls, cspecially towards tho u
specimens of two other high ole
(J. sco ulorum), and Pinon Pine
Utah Juniper (J. utohonsis) and
typical Upper Sonoran spocies ¢
onto the canyon floor wherever

ponderosa), Douglas Fir (Pscudotsusa taxifolia)
They occur together or separately (yellow
n a fow cool, moist nooks alons the canyon
prer end. In the same localitices are rare
vation specios: Rocky Mountain Red Cedar
(P. edulis). The two most common conifers,
Single-leaf Pinon (P. monophylla), are
overing the talus slopos and often extending
tho soil conditions are somewhat dry.

Pinyon Pine

| E monophylla

"

The number of exotics on the floor of the canyon is rqlatively large,
due to previous occupancy by’ homestedders. Most of them are fruit trees

that fortunately are rapidly dy
attacks by rercupines, which se
to that of natiwve trees. As ra

ing out because of lack of irrigation and
o to prefer the bark of cultivated species
pidly as possible these decad orchards are

being uprooted by the Park Service in its program of restoring and maintain-

inz primitive conditions. Ther

¢ are, however, several exotic species which

will probably be allowed to remain beezuse of their value as shade trees.

Included in this category arc o

group of Ailanthus glandulosa near the

south entrance, several Black Iscusts (Rotinia pseudoacacia) in the south

end of the canyon, and a Mulber
The last named troe is not over

ry (Morus nigira) on tho Emorald Pool Trail.
twenty years old (as shown by on increment

borar) and is probably an escape from some early pioneer attempt at silk
culture. Therc arc also a few scatterocd specimens of Tamarisk (Taemarix
gallica), a species thet shows remarkable success in ostablishing itself

on clluvial-'soils throughout th
bars along the river up as far
entrance, :

® south. In Zion Canyon it is found on sand
as the Stadium, 8% milos north of the seuth
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VECETATIVE COVER
OF THE UTAH PARKS

By T. B,‘P_l'ai r

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

The approach will be from the &iewpqint of associations of tree and shrub
species, or a species and 1its associates., That is, vegetative types as they

3 " have.“been arbitrarily classified and desigrated as such will be the tasis for
"y the discussions of associations. .

710N NATIONAL PARK' .

.. Located in Kane and Garfield. counties, Utah, with an area of 148 square
miles or 94,770 acres, ranging in altitude from 4,000 to 7,800 feet above
sea level, approximatelys it contains vegetation charscteristic of Lower
Sonoran, Upper Sonoran and Transition zones.

On the floor.'of Shones and Parunuveap Canyons there are srall sreas
which are truly natural gardens of cacti, surrounded by herbacoous forms
native to that arca.

v

Along the streams in Shones, Parunuweap and Zion Canyons are cotton-
woods, willows, maples, boxelders, and ashes, each contributing its part,
vhether it be erosion control in the Torm of stream bank protection, shade
for campsites, or both, and by no rmeans least, a refreshing beauty and cool-
ness to the canyons. '

On the talus slopes rising from the floors of the canyons to the ver-
tical vari-colored rock cliffs, ascending hundreds of feet, you will find
& pyery forest, consisting mainly of Pinon Pine (Pinus monophylla) and
Juniper (Juniperus Epahensis),associated and in sorie arcas classified as
a do-torinant with thom is Servieo Berry (Auwelarchier alnifolia). There
are patches of Live Oak (Quercus pungens) and Black Sage (Artenisia tri-
dentata) scattored throughout this ppemy forest, with the live oak being

‘nore prevalont ot the northorn ond of Zion Camyon. This type of plant

cssociation axtords up Pine Creck to Zion Arch and along the highway t
tho cast ontrance as far up as the tunnol. ) :
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By this time you will have observed that a great portion of the park is
occupied with boautifully colored cliffs amd peaks, the majority of which are
absolutely devoid of vegetation and consequently classified as barren.

Aftor passing through the tunnol zoing towards the east entrance check-
ing station, on either side of the highway you will observe yvhat is called a
mosaic vegetative type, in this case a combination of trees and shrubs, con-
sisting of Western Yellow Pine (Pinus ponderosa) and Black Sage (Artemisia
tridentata) and Manzanita (Arctostophylos platyphylla). This particular
area is not heavily forested, thereforc it is classified as semi-barren.

Along the road in Clear Croek Canyon are occasional White Fir (Abics
concolor),,indicuting entirely different conditions from those on surround-
ing slopes. Along the top edges of the c¢liffs north of the highway is a stand
of Pinyon (Pinus edulis) and Juniper {Juni perus scopulorum) which only occecu-
Ples the southern fringe of the mesa. : :

At the higher altitudes.on the moga east of Deertrap and Great White
Throne are large areas of chaparral composed of Rocky Mountain White Oak
(Quercus utahensis), lountainMahogany' (Cercocarpus montanus), Manzanita
(Arctostopylos platyphylla) and! Black Sage (Arterisic tridenteta). This
type is typical of the Transition Zone and oceurs over large areas of the

park above 6,500 feet in elevotion.

Seattered over the park in protected spots and at high altitudes on the
northern slopes are sinll areas of Douglas.E}na(Pscudotsuga taxifolia) end
fiestern Yellow Pine (Pinus ponderosa), Such .areas nny be seen just below
Angel's Landing on the north side and in Hidden CaAnyon from the trail to
Observation Point., The only pure stand of True Fir (Abies concolor) is in
Refrigerator Canyon alons the trail to Angel's Landinge.

Along the west rim trail north of Cathedral Mountain is o stand of
Quaking Aspen (Fopulus trormloides) which is the lowest altitudinally that
it is found within the perke There are othsr areas larger and moro spectacu~
lar at higher altitudes on the wost rim, for example in Potato Hollow and on
Horse Pasture Platenu.

BRYCE CANYON NATIONAL PARK

The area of this mrk is 35,240 acres, the majority of which is above
the rim on the Paunsaugunt Plateau above 8000 fecet in elevation. \hen
centering the park from Ruby's Inn one travels through a beautiful stand of
Ycstern Yellow Pine (Pinus ponderosz) which cxtonds south along the highway
for a distance of cbout six niiles from the chocking station. The clovation
at this point is about 8400 feot., It is at this altitude that Whito Fir
(Abies concolor) and Douglas Fir (Psoudotsuga taxifolia) enter to forr ths
pine-fir stand which oxtends along tho rinm t2 a2 point about a mile scuth of
Naturzl Bridgo. Below the rim, however, this association of rine and fir
occurs on nerth slopes ot rmeh lowor altitudes, for exampls, on the north
slopoc of Boot Mountain Just scuth of Fairyland.
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Fron tho ridgo s'uth of Bridgo Hollow to Podunk Poss thore 1s only an
occagional yollow pino, at locst it constitutes not rore thoan five per cont
ol tho stand. Tho dorminnnt specios aro white fir ond Douglas fir, with an
ccensional group of Quaking Aspon (Populus trormloides) such as is found in
o draw about two niles nerthwost of Rainbeow Mountaine.

The othor wogotative typo of intorost thot may be obsorved on the rim
is on the north slome of Rainbew Mountain. Tho spocies is Cclorado Blue
Sprucc (Picea pungens) and niay bo found in groater abundanco orn the north
slopes of draws aleng the hoadwaters of IPodunk Crock two niles wost.

Tho Lirnbor Fino (Pinus floxis) ond Hickory or Foxtoil Pine (Pinus aris-
tata) are tc be frund growing in pcor, rocky soil on exposed north slopos at
rolatively high cltitudes. They oceur at voarious placcs in the p-<rk, both
separatoly and in assoeiation., Thoro are a fow plzcem vhore this particular
associction covors noro or less oxtonsive arcas, for oxaompls, along tho top
and down tho north slopo ¢f the ridge, extending fron Sunrise Point to and
beyond Morrion Terpplo. 4nother area, not easily aceessible at prosont, is
tho pezk about ons-quarter nile scuthoast c¢f Rainbew Mountain,

The area within the pnrk below the rim is covored nainly with pinyon-
Jurniper association intorsporsed with creas of chaparral and sage. Pinus
cdulis and Juniperus scopulorurl are tho dominant spocies in the pinyon and
Jjunipor typc, whilo tho chaparrad areas aro conposed of Rocky Mcuntain
Whito Oak (Quercus utahcnsis), Manzanita (Aretostophylos platyphylla),
Mour:tain lnohogany (Corcocarpus mentanus) and Squaw Bush (Rhus trilobata)

id tho sago type is primarily Blecek Sage (Arteriisia tridontata)e.
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