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I STRODUCTlO'; 

The past two decades have been marked 
b\' intensified governmental efforts in 
r~nge rehabilitat ion. These efforts have 
been handicapped by lack of defin ite in· 
format ion about the pristine nature of 
g(3zcd lands as well as about quantita· 
~i \'c and quali tative changes which graz­
ing has doubt less induced in the plant 
(O,'er. The meagerness o f the historical 
r~ord concerning the vegetation over the 
,':\st grazi ng areas o f the \Vest a t the time 
of sett lement, together with the almost 
to tal absence of preserved primitive areas. 
makes the problem of reconstructin g the 
original plant cover difficult though not 
impossible to solve. I n these problems 
",ology finds both a duty and a privilege 
to serve the land-use program. 

The Wasatch ~'I ountains east of Salt 
Lake City, Uta h, afforded an opportunity 
to ascerta in some of the e ffects of nearly a 
century of intensive, unregulated grazing 
and other human influences on the native 
"egetation and soi l of various elevations 
and slope exposures. This study was 
confined to vegetational problems of 
Emigration and Red Butte can yons, 
while the results of para llel but indepen­
dent soil investigations were reported by 
Croft e/ 01 ('43) of the same and other 
arcas of the Wasatch Mountains . Emi­
gration and Red Butte canyons were 
selected for study because of their com­
parability in position, physiography, and 
historical use. 

1 Acknowledgments are due the Intermountain 
Forest and Range Experiment Station, Ogden. 
"tah. for valuable suggest ions and financial aid 
In the pursui t of this stud y, 

CLI~IATIC, PHYSIOG RAPHI C, A~D 

GEOLOG IC F EAT tiRES 

The Wasatch ~Iountains consti tute 
the northeastern rim of the Great Basin. 
They risc abru ptly as an escarpment 
f rom a desert Hoor wi th an cleva tion of 
4500 feet up to a ltitudes of 12.000 feet . 
The range is deeply dissected by numer­
ous canyons having a general east-west 
direct ion, of which Red Bu t te and Emi­
gration caynons are typical. These two 
canyons are parallel to each other with 
thei r mouths di rectly east of and adja­
cent to Salt Lake City and discharge 
thei r streams westward into Salt Lake 
Valley. Red Butte Canyon, which lies 
one mile to the north of Emigration Can­
yon, drains an area of approximately 25 
square miles, Emigrat ion Canyon drains 
an area of approximate ly 40 square miles. 

171 

[t is characteristic o f the canyons of 
the Wasatch Mountains that the south­
facing slopes are less precipitous than 
their north-facing counterparts , Since 
the drainage a rea of Red Butte Canyon 
is less and its length shorter than t hose 
of Emigra tion Canyon while both can­
yons at their mouths are approximately 
the same depth, both slopes of Red Butte 
Canyon are in general steeper than those 
of Emigration Canyon. 

I n soil and geologica l features these 
two canyons show im portant differences. 
Emigration Canyon is composed princi­
pally of Jurassic limestone while Red 
Butte Canyon consists in part of a com­
plex mixture of Triassic shale. sandstone, 
and li mestone. Considering the great 
difference in grazing use, it was sug­
gested by Croft , Woodward . and Ander­
son ('43) t hat the soils of Red Butte 
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Canyon erode much morc eas il y than do 
those of Emigration Canyon. It is gen­
erally recognized a lso that sandstone soils 
a re basica ll y less favorable for plant 
growth than are limestone soils (Hilgard. 
'06). These facts would seem to favor a 
more abundant vegetation in Em igrat ion 
Canyon and are important in the analys is 
of vegetation in this paper. 

The Wasatch front, because of its 
western exposure and its abrupt rise from 
the desert, is considerably more xeric 
than the canyons thut dissect it . Pre­
cipitat io n, wh ich averages 16.13 inches 
annually at Salt Lake City, increases 
with e levation to a maximum of about 
40 inches at 9000 feet. The growing 
season shortens with higher alt itude: 
Salt Lake Va lley has a frostless period of 
about 160 days while Brighton Canyon. 
10 miles south of Emigration Canyon. 
with an elevation of 8iOO feet, has an 
average grow ing season of about 90 days. 

HISTORY OF RA'IGE USE "'ID O W>l E RSHIP 

Soon after the settlement of Salt Lake 
Valley in 1847 , both Red Butte and Emi­
gration canyons came under private own­
ership and both were utilized for grazing 
purposes. In 1888 the United States 
government began the purchase of Red 
Butte Canyon for the purpose of estab­
lishin g Fort Douglas at its mouth, and by 
1909 had acquired title to the entire wa­
tershed. Protection from grazing prob­
ably commenced with the firs t purchase 
of t he land. Even then, however, gully 
erosion was manifest in the canyon . It 
is assumed that depletion of the plant 
cover was responsible because, under pro­
tection, gullies have become revegetated 
and severe erosion at present is only half 
that fou nd in Emigration Canyon. Ring 
counts from trees growing on these old 
erosion scars place the ir age at approxi­
mately 40 years, a date which coincides 
with t he purchase of Red Butte Canyon 
by the War Department. 

As a result of a policy to protect its 
watershed, Salt Lake City has acquired 

title to Illost of the land in Emlgration 
Canyon. However, some of the canyon 
is included in the \Vasatch :\ational For­
est , and a few sections sti ll remain under 
private ownership. Because the perma­
nent stream in Emigrat ion Canyon is 
small and uncertai n, the water is not 
used by Sa lt Lake City for domestic pur­
poses, and little attent ion has been given 
to grazing or erosio n problems. City 
property is st ill leased to private stock­
men, and grazing in this canyon, there­
fore, has continued \\ritho ut regulat ion 
since the time of settlement. 

In addit ion to the grazing abuses al­
ready recoun ted, Em igration Canyon for 
a distance o f six miles is used as a stock 
trai l to and from the higher summer 
ranges of the \Vasatch and Uintah [Vloun ­
tains. The number of sheep passing 
over this trail varies from year to year. 
In the spring of 1935 , for example, 97,550 
sheep and 200 cattle used this trai l ; in the 
fall of the same year 123,000 sheep were 
herded down the canyon. By compari­
son, the spring drive of 1931 included 
145 .510 sheep, and the fall flocks totaled 
209,203 sheep. Trai ling here is said to 
have begun in the early "fifties." Each 
flock has the freedom of the canyon up to 
the six-mile point where the trail passes 
over Little Mountain into Parley's Can­
yon. It is not uncommon for a single 
flock to remain a week within the lower 
reaches of Emigration Canyon . 

Many summer homes with their asso­
ciated fenced enclosures are located in 
Emigration Canyon along the stream 
cou rse, and the canyon is much used for 
camping and general summer recreat ion . 
On the other hand, civilians have been 
rigidly excl uded from Red Butte Canyon 
since the turn of this century. 

Fires at the mouths of both canyons 
are not uncommon. Especially is this 
true of Red Butte Canyon where vegeta­
tion is purposely burned to clear the land 
for ta rget ranges. Both canyon s have 
suffered from inadverten t burns at vari­
ous places and times at higher elevations. 



,l.p61, 1945 
CA:-JYON VEGETAT ION UF \\"AS ATC H RANGE , UTAH 

173 
£ RLY DESCRIPTIONS OF VEGETATION , A 

;\"0 records are extant which refer par. 
tic:darly to the vegetation o f Red Butte 
C nvon, and but few rder to the vegeta­
an ' of E migration Canyon in 1847 . 

(10 • . "fi h '1 bl However, I t IS slgn l cant t at aVa! a e 
ferences describe Emigration Canyon 

re densely vegetated. William Clay ton 
(zi), a n early Mormon historian , stated 
hat it was necessary, because of the 

:Iensc growth of vegetation, for t he pio-
eefS to reconstruct a road through Eml-

; ra tion Canyon which had apparently 
been used by the Donner party on ly the 
,"ear previous. In July, 1847, Erastus 
Snow and Orson Pratt t raveled through 
Fm igration Canyon in advance of the 
,~ai n pioneer party. Snow said that 
.. The thicket down the narrows a t the 
mouth of the canyon was so dense that 
we could not penetrate through it. I 
crawled for some distance on my hands 
and knees t hrough this thicket until I 

v • .- ascompcllcd to return ." (Quoted from 
Linn, '02. ) Clayton (, 21 ) , in describing 
the pioneer trek down Emigration Can­
yon, said, "The grass On the creek grows 
from six to twelve feet high a nd appears 
very rank." (Doubtless Elymus conde,,­
satus.'!) At thei r last encampment, a po_ 
sition six miles from the mouth of this 
canyon, he wrote, "The grass here ap­
pears even thicker on the ground than 
where we left this morning. The soil 
looks indeed rich. black and a little 
sand y_ The grass is abou t fOll r feet high 
and very thick on the ground and well 
mixed with rushes." At the present time 
the vegetation in Em igration Canyon has 
no such appearance, bu t, in genera l, these 

2 Authority for plant names is Tidestrom, Flora 
of Utah and Nevada. with the following excep­
tions: grasses, Hitchcock's Manual of the grasses 
of the Un ited Slates ; Populus tremu/oides var. 
aurea, Pseudotsuga taxi/alia, Berberis repens, and 
Sisymbrium altissimum, Kearney and Peebles, 
Flowering plants and ferns of Arizona . 

FIG. I. A typica l view midway up Red Butte Canyon Showing the dense vegetation in the 
bonom of the canyon. Note the abundance of cow pa"n;p (H"acleum la nalum), a palatable weed /';Irely secn in Emigration Canyon . 



\ , 
\ 

174 WALTl::R P. COTTA'\l .-\~D FREDERICK R. EVAl"S Ecology. Vol. 16. No.2 

FIG. 2. Emigration Canyon contrasts unfavorably with corresponding areas in Red Butte Canyon. 
Note the hedged nature of the haw shrubs (Cralatgus rivularis ) and the low ruderal vegetat ion in 
the foreground. 

descriptions apply to Red Butte Canyon 
as it appears today (figs. 1, 2). 

Three more or less distinct belts of veg­
etation have been recognized on the Wa­
satch front. A grass-sagebrush climax 
extends from the 'valley floor to an aver­
age elevation of 5000 feet. .-\bove this 
to about 7500 feet scrub oak (QuerClts 
gambeli) dominates the landscape, while 
st ill higher there is a belt of aspen (Popu­
lus lremuloides var. aurea) and conifers 
consisting of white fir (Abies concolor) , 
Douglas fir (Pseudotsuga taxi folia) , and 
blue spruce (Picea pungens) . 

FIELD PROCEDURE 

The length of Emigration Canyon to 
the main tributaries of its drainage was 
fou nd by speedometer measurements to 
be approximately 12 miles . I n order to 
sample adequately the vegetation in this 
canyon, four transects drawn at right an ­
gles to the direction of drainage and equi­
distan t from one another were established. 
Transect I was located at the mouth of 

the canyon, though its exact position was 
placed at random. F rom this point the 
center of each succeeding transect was es­
tablished in the bottom of the canyon at 
exactly three-mile intervals by speedom­
eter reading. Each transect consisted of 
40 plots evenly spaced along a compass 
line and so dist ributed that 20 plots lay 
on each hillside. The first plot of each 
transect lay 100 feet from the stream bed, 
and the twentieth plot lay on or near the 
canyon ridge tops. Plots were separated 
by a distance of 200 feet , making the en­
tire transect of 40 plots 8000 feet long. 
Each plot was circular in shape and 100 
square feet in area. 

Corresponding t ransects and plots were 
established for Red Butte Canyon , but 
since this canyon is not as long as Emi­
gration Canyon, altitudes at the stream 
bed were recorded by means of an aneroid 
barometer for each transect in Emigra­
tion Canyon and the same altitude was 
used to locate the corresponding transect 
in Red Butte Canyon . Altitudinal posi­
tions for corresponding transects in each 
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. ' JlVon all hc st rea m bed were as follows : 
; .15000 fcct; II , 5350 fcct; III. 5600 fCCl; 
1\'. 6800 fcet. The point-DbservatiDn ­
lot method of vegetatIOna l anal ysIs <.1 ('-

~iSC'" by Stewart a nd Hutchings ('36) 
O'as adopted for this s tudy. 

The survey was made in the summ~r of 
1935 (late June, July). Each summer 
.. inee lh~n the authors have made a cu r­
~r\' study of the two canyons. Cond i­
rjo~S :1l present are essen t iall y the same 

1
, (hosc at the t ime of the origin al su rvey . 

. ' 
:\:-.'ALYSIS OF VEGETAT ION 

Data gathered in this stud y permi t a 
.-ol1l pa ralive a nalysis of the vegetation in 
r{t-d Butte a nd Emigration ca nyons with 
n-spcct to the density of the pla nt cover 
.l.S .1 whole and of the individual species, 
.lnd grazing capacity. 

Comparati'lre densities: G raph ic com ­
parisons of plant densit ies of Red Butte 
lnd Em igrat ion canyons a re shown in fig­
urt'S 3 a nd 4. The density .of the plant 
( O\ 'c r of Red Bu tte Canyon is approxi­
mately twice tha t of Emigrat ion Canyon. 
fhe distribution of pla nt densities by 
transects in the tWD canyDns (fig. 4) pre­
... nts several interest ing fact s. (1) The 
(an\'ons are nearly equa l in the total 
Jm~unt of vegetation on transect I. (2) 

'. 
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FIC; . . J. Comparison o( the densi ty of plant 
tT and forage aCl'e fac tor of Red BUlle and 

f.:mgralion ca nyons. Solid bars = Red Butte 
l .t n~on : cross-hatched bars = Emigration Can­
,,>n. 

. FI? .1. Comparison of densities of all vt'geta ­
l~on III each lransect of Red Butte a nd Emigra ­
tion canyons. Solid bar!> = Red Butte Can\,on' 
cross-hatched bars = Emigration Canyon. . ' 

Except a t t he mouth, Red Butte Cam 'on 
shows plant densities far in excess o(the 
corresponding a rcas in Emigration Can ­
yon. (3) The vegetatiDn midway up 
Red Butte Canyon (transect III ) is less 
dense than on ad jacent areas below a nd 
above (transect II and IV) in the same 
canyon . Field observa tions clearly re­
veal the reason for this in the preva lence 
.of rock Dutcroppings a nd poor soil chie~ \' 

.on the SDuth SIDpe .of the canyDn. (4) 
Except at the mouth, EmigratiDn Can­
YDn varies but slightl y in the density .of 
vegeta tion of a ll transects. 

Vegetation types: Red Butte a nd Emi­
g ration canyons a re both dominated by 
serub oak (Quercus gambeli). Figure 5 
gives a graphic compa rison of the two 
canyons with respec t to total a mounts of 
weeds ,3 shrubs, and grasses in each of the 
four transects. Some outstanding facts 
are illustra ted by these graphs. (I) 
Shrub densities exceed the cDmbined 
densities of weeds and grasses in all a reas 
abDve the mDuth in bDth canyDns. (2) 
The mouth of Red Butte CanYDn has a 
grass-weed aspect, wh ile the mouth of 
Em igration Canyon is dominated by 

1 The Forest Service classification of vege ta tion 
is used in this stud y. Weeds include a ll oon­
grassy herbaceous plants while the term "ruderal " 
is reserved for plan ts fa lling under the popular 
concept of "weed ." 
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FIG. 5. Comparison of densities of shrubs, weeds . and grasses in each transect of Red Butte 
and Emigration canyons. Solid bars = shrubs; cross-hatched bars = weeds; stippled bars = grasses. 

shrubs. The grassy slopes of Red Butte 
Canyon are burned by fire much more 
often than are the corresponding slopes 
of Emigration Canyon. (3) The pro­
portions of shrubs, weeds, and grasses on 
the various transects of each canyon are , 
in general, sim ilar. According to strati­
graphic maps of the area, the portion of 
Red Butte Canyon in the vicinity of 
transect III possesses, in addition to lime­
stone, some shale and sandstone, prob­
ably accounting in part for the fewer 
shrubs on that transect. Other differ­
ences in proportions of the three plan t 
types (for example, on transect II of 
Emigration Canyon) may be accounted 
for chiefly by the influence of grazing, 
a lthough the greater excess of shrubs 
(chiefly scrub oak) over weeds and grasses 
at the head of Red Butte Canyon is 
doubtless due to the fact that at this 
altitude climate and topography (steeper 
slopes) favor the maximum growth of 
shrubs, 

GRAZING CAPACITIES 

Differences of grazing use to which 
Red Butte and Emigration canyons have 
been subjected constitute a variable 
which shou ld prove significant in a com-

parison of the vegetation of these two 
can yons. An analysis of the vegetation 
from the standpoint of livestock influ­
ences involved a re-examination of the 
vegetation in each canyon on the basis 
of the palatability for sheep and cattle. 
I n this analysis the authors followed the 
Forest Service practice of determin ing 
the forage acre factor for the sections of 
each canyon through which the transects 
passed. The forage acre factor is a frac­
tional unit of measurement from which 
actual stock-carrying capacity of a given 
range is estimated. The amount of for­
age on any given acre of range is depen­
dent on two important measurable fac­
tors: firs t, the density of each forage 
species, and second , the utility (palata­
bility) • of each forage species to livestock. 

Man y laymen and even stockmen are 
prone to accept quantity of vegetation as 
the sole cri terion of grazing capacity. 
The error in not con~idering quality of 
vegetation as well as quantity is illus-

• Pala tability tables used in this study were 
secured from the U. S. Forest Service. A pala­
tability rating is given for each species of plant. 
Palatability is defined as the per cent of current 
growth of a given species of plant utilized by 
stock when the range is properly grazed. 
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FIG, 6. Comparison of forage acre factors of 

" .Ich tr:ln~l of Red Butte and Emigrat ion can· 
,,10 :;, Solid bars ~ R~ Butte Canyon; cross· 
h. i[ ch('t.1 h:ars = Em Igration Canyon. 

",ted in figures 3, 4, and 6. The tota l 
,k nsilY of vegetation of Emigration Can­
,'on is 55 per cent of that of Red Butte 
('anyon, but the actual amou nt of forage 
lSonly 42 per cent as much (fig . 3) . This 
fJe t stands out even more in comparing 
:il)('cific a reas of th~ two canyons. The 
density of vegetation a t the mouth of 
Emigration Canyon is 87 per cent of that 
.It the mouth of Red Butte Canyon (fig. 
I I. Owing to the quality of the pla nt 
CO\'cr, however, the amount of forage at 
the mouth of Emigration Canyon is on ly 
15 per cent of t hat a t the mouth of Red 
Butte Canyon (fig. 6). 

The diffe rence between the forage acre 
factor and the densi ty of plan t cover in 
Red Butte and Emigration canyons is 
much greater at the mouths than elsc­
o·here. This may be explained by the 
fact that at the mouth of Em igration 
( .lnyon there has been a greater change 
of vegetational types. It is here that 
the competition between grass and shrub 
types is in most delicate balance in the 
und isturbed ra nge. These facts would 
-,(,'('m to support the conclusion of Pickford 
' 32 ) and the unpublished observations of 

"thers that the foothill vegetation of the 
mountains on t he eastern rim of the Grea t 
Hasin at the time of t he first white settle· 
rtll'nt was the grass type. Approximately 
ooe-third of the vegetation at the mouth 
(If Em.igration Canyon consists of such 

plan ts as big sagebrush (A rtemisia trio 
det/ta.ta. ) , rabbit brush (Chrysothamnll-' 
specioSlts) , and harberry (Berberis repens) , 
a ll of low palatahility to livestock. None 
of these plants was encountered in mcas· 
urable qua ntities a t the mouth of Red 
Butte Canyon, 

D tSCUSSIO N 

In the absence of detai led historical 
data it was impossible to ascertain with 
accu racy the fl o rist ic ('hanges which ()(> 

curred in thl' vegetation of Emigration 
Canyon due to grazing and other factors. 
That the vegetation in Red Butte Can­
yon was rich both in q uant it y and quality 
of forage was evident to the writers at the 
outset of this study, '1nd the foregoing 
analysis gives some numerical idea of the 
d ifferences between the two canyons. 
The followin g more deta iled considera­
tion of the data on grasses, weeds, and 
shrubs points to the great probability 
that grazing is chiefly responsible for the 
impoverishment and the retrogressive 
succession of vegetation which has oc­
curred in Em igration Canyon, 

Grasses: The density of pa latable 
grasses, including Agropyron spicatum, 
A . pauciflorum , A. da systa.chyum, Bro­
mus brizaeJormis, B. carinatus, Poa pra­
tensis, and P. secunda, is five times 
greater in Red Butte Canyon than in 
Emigration Canyon. The density of 
Bromus ieclorum, a n introduced species, 
is one and one-ha lf times greater in Red 
Butte Canyon than in Emigration Can ­
yon. This grass, though palatable for a 
short time earl y in the growing season, 
has a low palatabil ity ra ting most of the 
summer. The successful invasion of this 
species in Red Butte Canyon (table I) is 
doubtless due to the frequent burning at 
its mouth. That Bromus tec/orum is pri­
mari ly a grass of the footh ill environment 
of the intermou nta in west is genera lly ob­
served and specificall y shown for both 
Red Butte and Emigration canyons. 

Grasses (except B, tec/orum) a re most 
abundant at lower elevations in Red 
Butte Canyon, but in Emigration Can-
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TABLE I. A comparison of den sities in per 
cent of BrOIllU s lCClOrum and combined nalive 
£faSUS in th r t~lriOljS Iran sects of R('d, Bulle and 
Em iJ{Tat io n m 1lvon s 

Red !:IlItte Can ynn Em igration Can yoll 

Tra ll,;ec t ~ 
Com hined 8,0", .. s Bromu$ Combined 

Itc IO'''''' 
nati ve 

IU lor",," native 
iTasse! gra!ses 

I 2.01 0.85 1.62 0.11 
II 0 .86 0.66 0.08 

I 

0.09 
III 0.21 0.18 0.25 0.01 
IV 0.06 0.08 0.11 0.1.1 

yon the reverse is true (table I). Several 
factors arc probabl y responsible. Red 
Butte Ca nyon with its more precipitous 
slopes and its less open upper drainage is 
more favorable to shrubs and less favor­
able to grasses. This phenomenon is 
common to narrow canyons of the Wa­
satch Mountains. The near absence of 
native grasses midway up Emigration 
Canyon (table I, transect III ) is explained 
by the fact that the sheep trail passes 
over Little Mountain near this point, 
and, consequently, grazing is heaviest in 
this vicinity. Despite grazing, grasses 
are more rlense in the upper areas of Emi­
gration Canyon (table I, transect IV) 
than at the corresponding elevation of 
Red Butte Canyon. Th is observation 
gives credence to the probability that 
grass was abundant in Emigration Can­
yon in pioneer days. 

Ten native grasses were found in Red 
Butte Canyon which were not observed 
in Emigration Canyon (table III). Con­
versely, all but one of the native grasses 
encountered in the plots of Emigration 
Canyon appeared in Red Butte Canyon. 
These facts would seem to emphasize the 
danger of complete extermination of rare 
and highly palatable species in overgrazed 
areas. A comparison of the palatability 
and rlensity of three principal grasses 
(table II ) leaves little doubt as to the 
damaging inRuence of severe grazing on 
palatable grasses. 

Weeds: The·influence of heavy grazing 
on the native herbaceous Hora 5 of Emi­

• All species of weeds which averaged in density 
at least one-eighth of one per cent per plot and 

gration Canyon is seen in the following 
significant data: (1 ) The density of weed 
vegetation with low palatability is twice 
as great in Emigration Canyon as in Red 
llutte Canyon. The density of more pal­
atable species, on the other hand, is only 
one-fifth as great in Emigration Canyon 
as in Red Butte Canyon. (2 ) Herbace­
ous vegetation of low palatability is twice 
as dense as palatable weeds in Emigra­
tion Canyon; in Red Butte Canyon the 
density of palatable weeds is five times 
that of unpalatable weeds. (3) Highly 
palatable species of weed vegetation, 
probably once abundant in Emigration 
Can yon, are on the verge of extinction 
(table II ). 

TABLE II. Percentage palatability of important 
species with comparative densities in per cent 

in Red Butte and Emigration canyons 

Densit y 

Palata· 
bility 

Rod Emi· 
Butte Iration - - - -

Gr~5: 

Avopyro" l picalJ<m , 80 0.23 0 .03 
B,omws lulorJ<m . .. IS O.iS 0.50 
Poo lo",ili,wla . 85 0.15 0 .02 

Weeds: 
Achilka la".dosa , .0 0.12 0 .04 
&.lsamorhisa satiltOIQ : . . .. 0.90 0. 18 
(Hra"ium ! umo"lii . . 45 0 .l2 0.04 
Lalhyrws kwcall1hws . . 10 0.l5 0. 14 
upl(J/~"io mwiljfida . ... SO 0.25 0 .07 
Wyeth;a ampiexi'aulis . . IS 1.11 0.28 

Shrubs: 
Amciallchit:, aJ" ijoJia . . 7S 0.39 0.19 
A,temis;a Iridullala. 0 0 .04 0.53 
&,bais rePe"s. ..... , . . . . 0 0.13 0 . 14 
Ch,ysolham"ws sPedosws . . 0 trace 0.55 
Q<urcus tam~li . 20 4.5 I 2.56 
Rosa spp .. . .. ... , .. . . .. . . .. SO 0 .64 0.16 
S ymplwrica, pos t'a" i"ioida. SO 0 .80 0.21 

Mule's ear (Wyethia amplexicaulis ), an 
herb of low palatability (15 per cent), is 
much more abundant in Red Butte Can­
yon than in Emigration Canyon (table 
II ) . A possible explanation is that stock 
in Emigration Canyon is forced to sub­
sist on plants of low palatability and that 
sheep are fond of the seed heads and 
thereby interfere with the natural repro­
ductive processes of the plant. 

Shrubs: Scrub oak is by far the most 
common shrub in both canyons. De-

which were given palatability ratings by the U. S. 
Forest Service are included in the data. 



v:\ss 

yon is seen in the rOi lOlrijii 
ata: (I ) The density of 
:ith low palatability is 
:migrat ion Canyon as in 
In. The density of more 
's, on the other hand, is 
great in Emigration 

,utte Canyon. (2) 
'on of low palatability is 

palatable weeds in 
I ; in Red Butte La.nyon 
.alatable weeds is 
,Iatable weeds. (3) 
,>ecies of weed 
ce abu ndan t in 

on the verge of extinctlaa 

-:rcentage palatafn'lity of ''''P<o""".% 
com parative densities in 
tuttI! and Emigration 

11 .. "" .•••• 80 
IS 
85 

, . '0 
It illa4a . .. '" ,Nii. " ·t ll .. s . 10 
lijuJa . SO 

• U:awJis .. IS 

li/olia . . 1S 
.,Iala . 0 

. . . . . . . . . . . . 0 
sped-os.s .... 0 

.. 10 
SO 

~;,i~ i~id~~ . . SO 

r (Wyethia a""ple·xicaulis).l 
palatability 
abundant in 
1 Emigration Canyon 
.;ible explanation is t ha t 
on Canyon is forced to 
s of low palatability and 
ond of the seed heads 
;rfere with t he natural 
cesses of the plant . 
;crub oak is by fa r the 
lrub in both canyons. 

.'en palatability ratings by the 
. a re included in the data. 

APril, 1945 CANYON VEGETnTJON UF WASATCH R.o\NGE, UTAH 179 

TABLE Ill . List of grosses occurring in plots 0/ Red Bulu and EmigrtUUm canyons. Presence of a 
s~cits is indicated by a plus s ign and absence by a :no sign 

Spe<:i~ 
Rod Emi· 

Butle IlTation 
---

W Opyron dasys.lachyum . . . + + 
~-t~ropyron f>aU;ClJ!..orum , . . .. + + 
:~gropyron sm.llhn molle . + 0 
Agropyron spICa tum . . .. 4- + 
~ gropyron subsecundum ... + 0 

;~ grosljS alba . .. .. . .. . . + + 
.~ grostis exarata . ' ... + 0 
:~g,ostjs jda~o~nslS . .. . 0 + 

' ,{grosll's verh~/llata . ... . . + 0 
Arislida lo~g,seta r~u sta . + 0 

' Brort/us b,,:,aejor mlS . . + + 
Broml4S ca rinat us . ... + + 

' 8ronwS Itc/orum. . . . . .. + + 
Calabrosa aq uahca . .... + 0 

' Dactylis glo.merata .... .. 0 + 
Dts(hamps'G coeslntosa . + + 
ElYnius condensatus . + + 

• Introduced species 

,pite the fact that this shrub has a pala­
tability rat ing of only 20 per cent, the 
density of scrub oak in Emigra tion Can­
,'on is but half of that in Red Butte 
Canyon. The density of other species of 
shrubs with high palatability is less than 
one-th ird as much in Emigration Canyon 
as in the other. Sagebrush and rabbit­
brush with little forage va lue have a den­
:iitv 13 times greater in Emigration Can­
"o~ than in Red Butte Canyon . 
. Ruderals: The ruderal Rora of Red 
Huttc and Emigration canyons includes 
the following species: Ambrosia psilo­
slachya, A sclepias specwsa, Bromus teeto­
,um, Caulanthus hastalus, Camelina mi­
aocarpa, Chenopodium album, Helianlhus 
annuus, Lactuca scariola, Lepidium ape­
/ilium , Lepidium perfolialum , Marrubium 
:-uIgare, Polygonum douglasii, Salsola pes­
tifer, Sisymbrium altissi-mum, Sophia. par­
I-{flora, and Zygadenus paniculatus. 

\lost ruderals are practically valueless 
as forage and many a re exotic annuals. 
They appear either as pioneers on de­
nuded a reas or as the last stage in re­
trogressive succession. In Red Butte 
Canyon, with the exception of Bromus 
!fc/or um , they a re con fined to the lower 
d C'va tions of the canyon where fi re or 
disturbed soil about For t Douglas permit 

Speei~ 
Rod Emi . 

Butle &rat ion 
- - - -

Fesluca k ingii . . . . ... . + + 
Festwca subul4ta. . + 0 
Glycuia data. . . . ... + 0 
Glyceria striata . ... . + 0 
Hordeum j ubatu m . + + 
K oeJer ia cri.data . . .... ... + 0 
M eiica bulbosa .. + + 

• AI unroo. squarrosa . . ... 0 + 
Ory=opsis hymenoides .. + 0 

• Phleum pratensl! . + + 
·Poa annua . 0 + 
• Poa compressa. + 0 
Poa longiligula . + + 

• POll pratensis . . .... .. . + + 
POll suunda .... . ...... . + + 

• Setaria V1·rid is . ... ... . 0 + 
S tipa colu mbiana . ... . + + 

their growth. I n Emigration Canyon, 
however, a major highway, a long-used 
sheep trai l, heavy grazing , and summer 
homes all contribute to condit ions favor­
able to an abundant rudera l Rora . The 
density of ruderals in Red Butte Canyon 
is 12 per cent less than in Emigration 
Canyon (fig . 7). Exce pting Bromus tec­
torum , the density of rudera ls in Emigra­
tion Canyon is seven times as great as in 
Red Butte Can yon. These ruderals are 
most abundant in burned a reas on tra n­
sect I, a long the denuded sheep trai l, and 
in fenced a reas ncar summer homes where 

-~ 
~ , , 

II 
t IDa 

~ , 
• -" l I . ~ • 

- ~ ,,, .. ,,,sec,s IT .m: JJ£ 

FIG. 7. Comparison of densities of ruderals in 
each transect of Red Butte and Emigration can­
yons. Solid bars"'" Red Butte Canyon; cross­
hatched bars = Emigration Canyon. 
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phy. slope exposure, and elevation, were 
compared in respect to quantity and 
qual ity of plant cover . 

2. In their pristine condition, because 
of more favo rable soil types, Emigrat ion 
Can"on probably contained a vegetat ion 
~qual to or su rpassing that which now 
c ... i:::i[S in Red Butte Canyon. 

3. For a period of a t least 40 years Red 
Butte Canyon has been protected against 
grazing. Em igration Canyon has been 
~razed heavil y since settlemen t in 1847 . 
- 4. Palatable vegetat ion has probably 
decreased , and un pala table vegeta tion 
h.ls probably increased in Emigrat ion 
(anyon. Only 42 per cent as much for­
. lge is produced he re as in equal areas in 
Reel Butte Canyon. 

5. Ten nat ive grasses found in Red 
Botre Canyon were not encountered in 
Emigrat ion Canyon, suggesting the dan­
ger of complete extermination of highly 
palatable species through grazing abuse. 

6. Evidence poin ts to the probabili ty 
of the complete substitution of the orig­
inal grass type with unpalatable shrubs 
plus Bromus tectorum at the mouth o f 
Emigration Canyon. 

i. Some highly palatable shrubs in 
Emigration Canyon have a density less 
,han one-thi rd that in Red Butte Can­
yon. Ot her shru bs of low pa la ta bility in 

Emigration Canyon have 13 times the 
density of t he same shrubs in Red Butte 
Canyon. 

8. T he de nsity of rudera ls in Emigra­
tion Can yon is 12 per cen t greater than in 
Red Butte Canyon . Excepti ng 8TomUS 

tectorum, the density o f rudera ls in Emi­
gration Canyon is more than seven times 
greater tha n in Red Butte Canyon. 

9. Sheet erosion is general throughout 
Emigration Canyon a nd advanced gully 
erosion is com mon along a sheep trail. 
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