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INTRODUCTIO 

Since the coming of the white man to the western 
country, Spanish Fork Canyon has been a natural trail. The 

ti.rat white man to use the canyon accord1ng to Harri• (17) 

was Father Silvestre Velez de Escalante, a mas1onary of the 

Catholic Church. Escalante tr veled down th1e canyon to the 

junction or Th1atle and Soldier creeks, then followed the 

Span1ah Pork River into the vall8'1 ot the Utah Lake. He 

entered the 11alley September 23 1 17?6 and 1a accredited aa 

being the first white an to view the valley and lake. 

Af'ter the colon1&1ng of the valley by the 'ormona the 

canyon served aa a natural teway to the southeastern aec-

t1on ot the country. According to Bancroft (3) 1l'l his Bia • 

torr ot Utah ., the tirat d1vie1ona of the Denver and R1o 
Grande Railroad was started 1n 1881 alld by 1883 tber were 

388 m11 a ot line running through Em.ery • Utah , Salt Lake, 

and Davia eount1ea. Included in this 386 mil a were 50 m1lea 

ot 1n line extending through Spanish Fo~k Canyon. 'lhe 

Can7on aect1on n.a built bJ' citizen or Spr1n lle and was 

part or the ect1on known aa the "Pleaaant Valley Railroad .• 
Construction or the Ra11road destroyed so ot tru, native 

vegetation, making a m1 . atory l ne for the invasion ot new 

plants. 
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The country to the west ot the canyon 1s a livestock 

section a.a well u agricultural are ao the canyon 1& uaed •• 

a ran ge for liveatoc k durin g the summer season, ad. well as a 
' 

1'8.tershed for 1rr1 tion water. The canyon 1a the gateway to 

much -or the a 

a stoc k trail. 

r ran g• to the east mak in g 1t i mportant ae 

ry bands or sheep trail throu gh the canyon 

1n the sprin g and back 1n the 1'all. Thia results in trail 

teed probl s nd y explain 1n part t he eond1t1ona tound 

on t.he lower aectlona of the canyon. 

~he early 1ntere ta ot the WP1ter 1n the Span1a h ork 

Canyon e e about because of its oloaeneaa to his home, an4 

tro m it o e the 1rr1 ~1on water used on hia rather'a far 

L ter on oban ea in the color of the water comin g fro . the 

· canyon bee not1eeab1. or special interest was the nature 

and quantity of t he ter1als bein g carried b.1 the water 

after eeaaon 1 thunder shower. 

Each apr1n g it 1a necessary to clean the 1rr1 t1on 

canals and ditcbee of the trials that have be n carried 

th•re by the water. . Th1a cleanin g co pr1 ea on of th la.r-

est oxp&naea oft e 1rr1 tion co pao1••• In certain sec-

t i ons two oleanin a i n one l rr1 t1on &eaaon are required. 

After a ~&in 1n the canyon the water 1 not good tor water~ 

in g alfa1fa and us due to th soil ter1ala carried bJ 
the water and coll ct1n g on th ate s ot the pl.ante. Thia 

makea the fed dusty. en t his wat-er ta spread over tb.e 



3 

:r1· ld the matertala go out ot auapena1on_. leavin g a cruet 

over the oil y t1 mea a quarter ot an inch in th1ckn•••• 

Th• only va1ue o-r tb1a water 1a the buildin g et low paeture 

landa so they may be fal"med. 

The chan ge o~ the Spaniah Fork River t"rom a olear J."Wl• 

n1ng atre te on• loaded With debris preaenta a proble. In 
lookin g back to poaa1ble chan gee 1n the canyon which have a 

bearin g on th1 atud.7 aevera1 aap ote appear important_. '?he 

bl11lc11ng or th traw~rry project and the increase volume 
or water e 1ng down the canyon D ond For add d to 

atre eroe1on. The t'e.ot tbat the roaio n proble m 1a 1n-

creaaing twentr or re year• after the Strawberey project 
waa co.mple~d. auggeata that the 1nc1"'eaaed vol · ot water 

carried by the atr la not at present the Jor cauae ot 

the atr e:roa1on. Spaniah Fork Cany baa lon g been a 
atook tra1.1. and the poaaib1llty of overgrazin g t be con-

e1dered a on• or the important :factor contributing to the 

present ~ondit1ona. Enr 1.nc~eaalng number ot tl&ah run•o:fta 

followi ng thunde.r ato lenda 1nteitest to the over- az1ng 

aspect. 



CHAP.rER II 

A REVIEW OF LITERATURB 

Much 11.t.ra~ 4ealtng With the · g•n.-al features ot 
range &'lology 1a available and 1a 00110-erned pi,incJ..pa1ly wlth 

the general plant oover tound 011 th area. ·Ynere 1a, however, 

little or notb1ng written bout the apeo1t1c .-.a in quut1on. 

In a. earlier study made b,r COttam (9) of the ve~ta-

tlon o~ Utah valley, be po1n ,te4 out that three aaeoc1at1on• 

oocur on the h1gheP 1.evels of the' valle;r and ext.lld back on 

to the too-thtlla or th1t Waaato b llountaine . These three atrao-

c1at1ona are: Aasoo1at1on, ( B) Scrub-Oak Aasoc1a• 

t1on, and (8) Juniper Aa&oc1at1on. 

1he Sa$• A•seo1at1cm 

one ot the . t important eovera tn the Great J3aa1n 

Re.gion 1a the Sagebrush type., The Sa ·t,rush oecura on the 

deep~ well drained sells that are light in texture and tree 
ot alkali.. The sage plant is cbarilot r1&4Jd by a deep tap 

l'O()t 1ng 1t adapted to areas with water tab1ea at oon-aider-

able depth. Acoordlng to T1deatrom (34) the gr ater part ot 

the Sage e<>VfU"ed land.a are fo.und 1n aree.a W1 th 10-15 1nch1u1 

of rainfall 1f1 th the 1.u..g•at amount ot: the mos.a ture .f'all.ing 

during the winter montha. He eub-d.1v1des tble Sap Aaaoc1a-

t1on 1nto two d1v1a1ona1 (1) Large Sage. and (2) Small Sage 
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oaoc1at1ona. 

Th Large • J.aaoc1a~1on 1a oharaeter~zed bf large 

•1goroua planta having a owth rang-e from 1'1ve to aeven 

teet 1n height. Thia d1v1a1on ot the S • Aa&0clat1on occurs 

on del taa and alluvial fans having deep wel.l drai.ned aoila. 

The SmAll agebruah aaoc1at1on ooeura on t e slop 

and .a1d hil.la bann •hallow eo1l eond1Uona eonduG1ve to 
high run-ott rate• and low peroolat.1on or ava1lable mo1ature. 

The grOWld cover or the Sage eociat1on during th• ra1n7 

aea.aoo &a obaerve4 o., both Cottam ( 9) and T1dea trom ( ~) 1a 

otten an eph eral 
cutar1 

uent mod1f1cat1ona or replac enta within an aaao-

c1at1on reault1ng tro uing. fire or cultivation are termed 

by aver and Ole en-ta (3-'7) D1aturbance Cl1max or Diacltmax 

oond1t1ona. Tbe new o~""DUn1ty of plante• purely the result 

ot a d1aturbano•,.. y acquire tl» general c.baracur ot" an 

original cl1m&x. o er the eat Ballin area two repl&c nta 

are very noticeable. '!'hey are: t1rat. the abundance oL 

=-.c=;.;;;;. ~..;;...;;_;;..;;;..;:.-= on oveP-..ar-.ued ran a and e%"od d area•• and 

second. th 1ncrea in apr d or S laola. peat1fer on range 

and crop lands. In the tud1ea of Utah Vall , Cott ( 9) 

1nd1catea th.at two of the 1 portant caue•s of the d1aappear-

an:ee of Sage may~ fire and over-gra.sing. 

orkere 1n the field of ecology- are somewhat doubtful 
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as to th• tru nature or the oltmax vegetation on Sage 1anda. 
Tide trom ( M) lean toward the be11et tba t Sage 1:a a true 

climax, while eaver and Clements (3'7) quest1 .cn Sage aa the 

climax 1n north.em Utah attr1'but1ng its abunchulce in the 
ma.Jor part to aelec~ive graJS1ng . Tbe7 oite poteoted :r-eglona 

and xpei-tmental ueaa u ha.Ving a grass climax 1.r gra.aing 

1a redue or eliminated . fhey tn41'Hlt that the range 

land• of the Wasatch ounta~ne are paaatng through stages or 

development w1th the oulm1nation a trheatgus climes . 

£Xt-em!1ng rrom the upper levels ot Utah vallq over 

th• f oothilla 7 be f'ound the Scrub 0a.k .u oo1at1en . Day--

ton (11) gives the altitude o.f tb1a usoolat1on from five 

to nine thouaand teet. With the bettw tands ooe-urrlng from 

e-1% t .o eight thousand .feet. In the area near the valley, 

Cott.am (9) indlcates the nor-th racing alopae as the site 

Gt the O k Association . According to '.f1deetrom ( 34) the 

oak Aasocia.ti.on, uncler the z,one concept- 18 pattt of the tren-

e1. tion zone-. 

'l'h1a aaeoe1at1on With 1ta ke7 apeeiea P1nus edulta and 

3un1perus utahensia occur• ln acattered at nds between the 

deaal't and montane f'or1tat . Plant growth 1n thia belt ta 
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limited• accord.in to '1'1de11tr (~-i) by' low prec1p1t tion and 

shallow ao11 coupled with low t•rt111ty. ffb tirst appe:ar--

ance of the p1nyon•Jun1per belt 1a around t~ve thousand f••t• 
With the best dev lopm at at about f1~ty-t1ve blmd.1'ed feet. 

Both Cot (9) and T1deati-o m (34) indicate tbat the Pin7on-

J'Unlper Aaaoc1at1on 1a confined largely to dry rocky b1ll-

s1dea with a outh or southwest slope,., 



GENERAL GEOLOGIC FORMATIONS Wiffl MOTES AS !'HE PLANTS 
Fotnm ON TEE FORB.T10NS 

The ge-n•ral direction of the canyon hom 1ta mouth to 

a short d1atance below the town of Tb.1.a'tle 1s aout,h of east. 

From t'h1eti. to tM Narrows acme six milea up stream the 

canyon runs almost due east. Th1·• section follows the line 

of 40° north latitude and 1n man7 caees croa:au and re-

c:roeaea the l1n•. The -aection tro · the Harrows to the sum-
mi t la a.ga1n south o,t eaat. 

Dur1ng the Ple1stocene age Utah Valle,- waa occupied 

by a large 1'reabwater lake. Lake Bonnevi.lle. which had a 
marked arr.-t on the mouth of the canyon.. A8 the lake level 

recaded.• the river maintained several aueceaeive level.a be• 

rore reaching the one ocoupied at preaent. At the mouth ot 
the canyon deltas •er• formed and aa th.it level or the lake 

tell the river cut through the old deltas and form~ new one-a 

at lower levels. The state h1ghwa.y and two linea of the . 

Denv•r and Rio Grande Railroad ue 1ocate4 on theae terP&ce 

level.a east of the river. The Higbl.1ne oanal fo ,llows the 

upper terrace lev•l en the weet aide of the canyon. wh1eh 1a 

rather narrow at tbia point. 

The d ltas were once covered by' aage 1 but in recent 

ye.ara due to over-gr~1ng and 1"1re the aag• baa been killed 

and replaced by cheatgraaa and :Ruea1an thiatle. The alopea 



EXPLANATION OF PL\T}l;_ l 

B ••••• Lake Bonneville deposits, Pleistocene Ac;e 

c ..... Carboniferious Age, ( limestone , s~ndstone, shale ) 

T •.••• Triassic Age 

J., ••• Jurassic Aee 
bright red sand~tone and ~hale 

limestone and sandstone ) 

V.' ••••• Eocene period, Vasa tch Formation ( reds hale, sandstone, 
and coarse conglomer ate ) 

G ••••• Eocene period, Green River Formation ( white shale and 
sandstone ) 
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Nort.h 

39°30_' ------+-----------------+-- 3 9 °30
1 

!!1° Jo' lon<jitude wes-l of Greenwich 171° 

Sc ale (Approx i mat el~) 
8 m1 les -lo 1 inch 

PLATE I 

( ~v'odified from Campbell ) 
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between terrac levels a-Upport a 8l"O•th of browse 1n the main 
compoa-ed ot acrub--oak. 

The tront mounta1na that ros-m the mouth of th• can,-011 
ere part or tbe eatch Bange. , T-o the noi-th along thia range 

1• Spanish Fork peak 1f1th an •l•vat1on of about 10.000 reet. 

To the south 1e Loater peak or ab()ut the u.me •l-evat1on -. 

CempbeU (YT} deecr1bea tho core of the waaatoh Range 

aa CUboniferoue in 1ta or1g1n . 'The rook• of tble area are 
poorly exposed and complie ted 1n structure kin g them dU~i-

. . 'i 

cult to describe. Sand.stone. 11 stone and aha.le are 1n evi• 
dence at the mouth of the canyon. The pl.ant eove on the 

-alopea . ot th1a area 1a a. mixtur ot Sage# oak and Juniper 

Aaaoou.ti. ,on•• •1th the d1scl1max sJ.tuat1on mu.cb 1n evidence. 

D1 version Dam.. the intake to the High Line canal. 1a 

one and one halt miles eat of the month. The Cold Springs 

are but a abort d1atance eaat .from the tam. They have 1-ong 
been a waterin g place , both for man and fer b&nda or atoo.Jt 

oVing tbrou sti the canyon. on the aouth aide ot the canyon, 
1n the vlo1n1ty or t he spr1nga., tbe sl.ol)ea aro co•ered with 

Galt• pl•• and a to douglu r1r . on t-he north aide the 

alopes have a true oak type cover, wit h the two annual•# 

chea .tgraaa and Ruaaian thiatle making up the chief ground 

cover. The alopea 1n thia area are quite eteep . 
A short di.a tance above eo.1.-d apr11'2ga e• several min• 

eral apr1n ga which carry not1oeable quantltles ot aulphur . 
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In this area the river bottom widen& and the aides of the 

canyon slope more adually upward. Ranches are round in 

thia section and continue along theatre at pointa Where 

the r~v•r botto m 1.a euttiolentlJ Wide. 

CAat111& one ot the oldut hot apr1n g reaort- in the . 

atate 1a found about £our m1lea of the mouth of the 

canyon at an elevation ot about 4912 feet. A ab.art d1atance 

above Caet1lla there le an abrupt cban 1n the to tion 

to a bright red andatone, lyin g in almost horizontal atrata. 

1'h1e to t i on 1a ot Tr1aaa1o age a.c.eord1ng to Campbell (Y). 

About a Ue east of the point where tbie new for: -

t1on t1rst appeara, the can7on rork8 and . the D1 ond Fork 

cre~k joins the Spanieh Fork River •. _The stNam comea into 
' 

the main canyon fro a northeasterly direction. The United 

States R~l tion Servic - now uses this . stream to carry 

water fro m the Stra•berry Project, but berore thla it waa a 
very amall atream. Durln g the early eett1e ent o~ the valley. 

the red ean4atone 1n th1a area was quarr1.ed for bu1ldln 

S and o cover moat of th1a area with the d1acl1ma.x con• 

dltion 1n ,v1denc. 
Eaat an aoutb of the out h o~ Diamond Fork can7on 

a new for t1on appear• alon g the canyon walla. The red 
eande~one ot the 'l'r1aas1c a ge g ives way to a bl1;t1ab lime- · 

atone and aandatone. The la7era ot tb1a new tormatlon abow 

a al1 t dip to th east trom the flat rd aandatone below. 
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At Thistle the rocks d1p steeply to the eaat and the 

ha.rd blue 11meatone and gray sandstone have formed a decided 

constriction 1n the Width of the canyon. '!'he Canyon in th1a 

area ls very narrow and the aides ar• almost perpendicular. 

The walls are blu1ab limestone on thee at and banded rd 

and a7 quartnte on the net. This blue 11m atone aocord• 

1ng to pbell (~) 1a part ot the Jurueic ayate and 1s 

characterized by the inclusion ot marine ahella. On th1a 

tion high 1n the cl1tfa are found two apec1 a ot plants 

not c on 1n the canyon, P1nus br&chn,tera and CercocarpUII 

ledllollua 1ntrleat.ua. ccord1ng to pioneere of' the ae<,t1on 

the pine at one time was quite plentiful on this rough torma-

t1on and was used as f'ire wood. 'l'here appears to be no re-

product1on of' the pine tree at this t1me. Some of' the other 

plants round here are, Agr0ppon •J?1catum. Bromua kctorum, 

Orysopos1a!izmeno1dea~ Sporoblua 9!7Rtandrue, Solidago ·apar 1-
tlora. and Petrop&m eaeap1 toaum. 

1'h1atle, a small railroad t01m tan elevation of 

5033 feet, 1a the Junction of T'biatl and Soldier creeks. 

elow thi po1nt the combined creeke make up the Spanish Fork 

River. Tb.1.stle ere k approaches the junction t':vom the south 

where 1t receive 1tJI water rr the t slopn of the 

a atch ounta.1ne. Soldier er• k eo a tnto 'lh1•tle from 

lmoat due aat throu a rat r w1d• r1 ... botto on trhich 

are located aeveral small farms under 1rr1 at1on. D1:7 
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farming 1s carr1•d on to eo extent on the rolling ·country 

to t-h south eaat of !l'b.1.atle. but the 11m1ted. ra1n.fal1 make• 
wheat t'arm1ng not too productive. The dr7 rarming 1& cont"ined 

in th major part to the south aide ot the canyon, while on 

the north a1de• •• oak and Juniper cover the alopea. The 

Bromua tectorum 8lld Salaola 2!•t1f@ diacl1max ia very evi-

dent over tbia aec tion. 
From Tb1atle e attrard the canyon paaaea through the 

waeatch Pormat1011 which 1 ade u~ according to Oamp~ll (7). 

c4 rather aott aandatone, red shale, and ooarae conglomerate. 
' 'The canyon runs · almost due eaa t some a1x or seven milea then 

again narro•a to a very narrow break through a maeaive 

barrier ot conglomerate. Thie part ot the- canyon 1a rightly 

named the "Narro•." Th• oonglomer te extends ea.at o 

t~ee 11 a and on the east encl 1a a.bout 700 to 800 :teet 

thie ~ • 'l'he eleV&tlon ot the :t arrow 1a &bout 56~ teet. 
At the ea.et end of the- Narrowe a gray formation ap,-

peara ju.at above the red layer& of the Wae.atoh. Thia nn 

color 1 part ot tbe Green River formation and 1a 0-ompoaed 

ot 1fb1te ab&l.e and sandstone. Campbell (7) plaoes the a-

aatch and Green Riv r tormat1ooe aa ot Eocene -age. Both 

tbeae to tlona . are eonsidet'ed or freah water or1g1n. From 
the arrows to soldier Sum:nlt the Green R1ver formation 1a 

the moat not1ceable. In aome placee the red la7era ot the 

waaatch y be a en above the grayish white ot th• Green 
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River making abarp o~ntrast. Abov-e tbAt Rarrowa tbe canyon 
becomes more-open,, and hei-e are found a f-• tJC&~teNd ranches-. 

1lhe aame aesoctatione aa found at th• mouth ot' the can,-cn 

m&7 be found above tbe Barrewa,_ on the rolling countey- aag• 
is tound ~, wlule the drier soutn-tac1ng .alepea support a growth 

f>f pinyon »1ne and juniper. On tb& .mo1at elopes oak and 

mapl:e are dolld.nant. 

1'iltt C&n7on ~natea at 80141.r Su.nuni.t wb1oh 1• lo-

cated on the -dirtde at ?'440 .r.et •le-v.ation. To th• west ta 
th Great Baain dr•i-nage and to tb.e east the area drained 

by the Colorado R1ver. 
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TABLE II 
'?E P TUR AVEBAG FOR 4~* YEAR PERIOD 

f: perature 
1n dege a F. 

• 24.5 
• 29.7 
• · 37.l 
., 46.2 
• 55.3 
• 61__.5 

. 

Month 

Jul7 • • u.guat • September 
OC~ober 
November 
December 

• • 
• • 

• 
• • 
• • 
• • 

f erature 
ln degeea F. 

• • ea.s 
• • 67.l 
• • 5'7:.6 · . 
• • 47.6 
• • 36.l 
• • 25..2 

4 'l'be 45 year recoi-d waa t.aken 21 ye&rs at Th.1atle, . and 22 
years at the Di nd ork Stat.ton Smiles north of Th1at1•• 
thJ.a 1ncludu 1.~7 re-cord_. 

Thie ma ter1 ·al la abown 1n chart to:rm on page 1 7. 
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YEAR 

TEMPERATURE 
(Degreea F.) 
Annual Mean 
Highest 
Date 
Lowest 
Date 

PREOIPITA!iON 
(Inches) 

Total tor Year 
G~eatest Monthly 
Month 
"Leaat Monthly " 
Month 
N'OKBER" OF DAYS 
1. P:t-ec1p1tat1on 

· 0.01 1n. or more 
2. Clear Days 
3. Partly Cloudy 
4. Oloud7 Daye 

'l'ABLE III 

CLIMATIC SUMMARY WITH ANNUAL AVERAGES FROM 1892. TO 1930 
AND YEARLY AVERAGES FROM 1931 TO 1937 INC. 

tm-
1930 l9~_l_ _____ l93g ____ _l._9-.3J~ . 19~ 1935 1936 

46.~ 
112 
Jµly 
.35 · 
Jan. 

17.16 
2.15 

Je.n. 
0.65 

June 

,s.a 
100 
July 
-20· 
Deo. 

1'7.04 
4.16 

DeO .. o.o, 
June 

65 
183 
103 

79 

44.0 
95 
June 
.29 · 
Deo .• 

24;28 z.ea 
Jan. 
0.,07'1 

Sept. 

94 
195 

78 
83 

44.8 
97 
June 
-12· 
Feb. 

15~2 
3~9 

Kay 
T. 

June 

"15 
206 

62 
9'1 

48.l 
98 
Jul.7 
-10 · 
Dec. 

lt~O 
5.66 

Nov • . , 
:y 

"19 
201 
71 
93 

45.1 
93 
Jµl7 
-29· 
Jan. 

15;25 
4.6 

Apt-. 
'f :. 

June 

71 
192 

'13 
100 

45.8 
92 
July -1a· 
Fe.b. 

20.0 
Z.18 

nee. 
0.34 

MaJ 

95 
174 

'17 
115 

1937 

43.9 
96 
Au.g • .33 · 
Jan. 

20;69 
2.56 

JUly 
0.2a 

June 

9Z 
185 

'1'1 
103 

I-' 
OJ 
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In 1938 th m an t perature was alt tl y cooler from 

Jlare h t-c August over the avera"" temperature. The r&tntall 
allow the r1rat tour months of the y. ar above the vera ge 

ra1nr · 11. ~h bein g t :e h1 at with a plus 2.97 inches. 

The montba be :tw•e:o Jun _ and Sep ber were · below averap 1n 

rainfall. 1'lie prec1 p 1tat1on from oc~bff 193'1 to . . . .. . 

waa 15.911nche ~r l f, ot normal. 

T,he ti ot the1.ast killing troat ~r t per-aturea ot 

32° • or below "1th favorable cond1t1o tor h'oet, range 

from April 6 to July 5. The taat frost ccndl t1ona 1.n the 

tall ran g .tr.om Au t l to october 25; these da.t were taken 

over a number of years and repr s nt ran ge of different 

e aona. 

II. 

Dr. •Jn• B. Hales ( 16) made extena1 ve tud1 s of the 

alr mov ent 1n th area a<1Jacent to the mouth ot the canyon., 

'?be canyon 1a characterized by• very not1.Ceable wind which 

blows from auneet llnt1l aunr1ae. T?i-e vel 1ty or the 1f1nd 1a 
highest at the ground l vel and gradually lep-ena w1tb iP• 

cr•a•1ng el.evation., At about 3000 feet there 1• a complete 
cban g• ot 41:r ction aa the a.1r becomes a part ot the general 

w1nd ayJJtem. 

The aurrace veloci t 1e wer e meaaur•d W'ith aver, 

aen 1t1ve Bi.ran Anuio t~. Records were taken for th4t day 
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and night., but cost o~ the data ere tht,,r d trc 5 A. to 

fl/ Jlith atat1on at m1l 1ntGrvals l:'Ulllling o ch a.y f':rom 
the oouth o.r the canyon . "1'hc ind v-0loc1ty at three ndl a 
in the canyon - -5. miles per hour~ at two m1lea ll . 3 mile• 

per boll%'., at one i:tUe 1'7-.04 m1lo _ at the mouth 18 . l mil 

per hour. The hlgbe t elocity a .found to be one mile out 

of the canyon. It noted that the winda began juat after 

auneet. reached their h1 at l 1t1e& about ttro houzaa be-

fore aunri. • and u 1ded rap1dly until th•r• very 11ttle 

wind 1n the middle o~ the rnins-. !h1tt w1nd baa a marked 

e:ri"eot OD the tranap1rat1on of the plants 1n its path and 

the mo1atnre loaa from the eo11 . It • no't1ced tbat th• 

alope expoae4 to tho w1nd wer d.ry aoon after a etor • o 

data on evaporation rate 1n the canyon ar yet avaU&ble . 



CHAPTilt V 

HODS USED IN THE STUIJY 

The procedure tollowe4 in th1a study 1a baaed on the 

Point-Observation-Plot thod developed by Stewart and HUtch-

inga (32) . Thie syat employs the square foot dens1 ty atudJ 

and gives an inventory of the amount ot soil covered by vege-

tation. 

The plots cona1ated of a circle nth a radius of 5 . 64 

teet., which ves an area of 100 square feet . 'l'hia 1a a 

convenient plot a1ze and ~cording to Stewart and HUtchinge 

(32) baa proved most ua•tul 1n all caaes., other than on the 

desert. The circular plot was ae1ected for ape:ed and conven-

1 nee . The plots are de by placing an iron peg 1n the 

center of the area to be observed and w1 th the tree peg mark 

the c1rcumterence ot the cirele. 

The plant cover 1s expreaaed 1n ter of density which 

is based on the actual ound cover•d b,y plants when observed 

from directly above. If any plant covered le•a than one-

fourth toot 1t was listed as a trace. 

The baeia of the est te 1a personal judgement., but 

1t the aatimator ocoaaional.ly check his Judge ent with a. 

wire .frame cut up in a 11 aquares of a known area.,. or b;r re-
mov1n the plants from the ound and moving them together ao 

that when viewed f'rom above they make a complete 0-over without 



jamm1ng, the obaerv•r becomes trained so that hi eatima-

tiona are reasonably cloae. 
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The aelect~on 0£ samp1e at 250 toot tnter-vala without 

consideration or a1te cond1tion o:r cover ·• · ua to obtain 
a aample or the vegetat~on.. Thia el111dnatee the danger 0£ 

personal aelectlon present When no set rule is toll.owed. 

The plots were ao placed that dttrerencea due. tc alop.e expo-

aurea would be hown 1n the atudy. 

In addition to the density ef e-ach pl-ot. oon41t1ona 

of the vegetation was noted, and a epec-1al study waa made or 
the relat1onah1p ot wheatgras and sagebrush. In the l tter 

atudy uob •pec1ea to be used 1n comparieon was counted an4 

recorc:led. fh• aue of the plots ln th1a study waa not un1• 
torm due to a1te oond1t1ona. 

·The forage acre factor . tigure included 1n tbia study' 

was obtained bf mt.ll.tlply!.ng the plant d-ena1tlea by the plant 

palatab111t1es. The pa1 tab111ty ti ea wer• taken from 

the unpublished reports or the Region POUl9 Forest SerV1ce 

1n which th1a ar.a .talla. 1'he p latab111ty figure• tor api-1.ng 
and .tall range cond1t1ona were ua d. 

'l'be ecological t rminology used 1n this wr1t1ng doea 

not tollow the large general olaaa1f1cat1on given by Weaver 

and Clements (~?) nor the a7atem used by Cowl.ea (10). All 

plant colll!N.llltie• whether climax or trana1t1onal are r ~erred 

to aa Aaa~c1atlona. Then given each aasoo1at1on ie 

baaed on th-e dominant apeciea that occur over the rrea. 



CHAPTER VI 

SELECTION OF THE AR S D DATA GATHERED 

'l'he obJect or this study wae to investigate the 1ntlu-

enee 0£ ust-s• on plant cover. 1th this ln m.1nd a careful 

0-heok ot the 'Who1e canyon was firat nece-asary to locat-e ex• 

lea or all claa ea or uae. 'fhe t1nal selection centered 

around tbr4e areas I mouth ot the canyon. the Edwarda Ranch 

located juat b•low D1amond Fork,, and Chicken Hollow two and 

one,-halt mile-a -.et or 'l'hietle, Vt.ah. 

I. The Mou th of the 9!:Plon 

!'he weat a1de ot the canyon is private property owned 

by Span1ah Fo-rk atoc n. The range 1• uaed 1n th ap~ing 

or the year e1 th.er aa a l.ambing gr.ound, or for azin ·g a band 

of dry ewea. The tall feed 1a taken by aru,ep coming from 
the summer range on the foreat before the,- are oved to the 

desert tor the winter. Thia e e practice baa been carried 
on tor everal. years. 

'l'b.e canal wh1.oh oarr1es the water trom the StrawbeffJ 
Project t.o the outh nd weat or Utah Valley runa at t 

lower end of the lopoa of thia range land, on the h1gheat 

level ot terraces. 'l'he Project Engineer ~•porte that in the 

paat two or three years the run-oft' wat•?" baa been carrying 

considerable quant1t1e• of ao11 ter1 la which aettle out 
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aa small tana 1n thee •oft canal. As this material 

accumulates it lesaena the carrying capacity or the channel, 

and th eoata tor the removal ot this terial are high. 

The eaet a1de ot the canyon has steeper alopea than 

the weet and the ao11 1a very shallow. ID the paat the 

atock trail alons the 1n road through the eanyon uaed th 

alope as part of the trail • . 

Reccit tlooda d saend1ng tr the eaat elopes have 

been large enough to atop ra1l and highway travel. aa well 

as to 1'111 the canal of the et Benoh In-1gat1on Compan7. 

On th1-e ide of the canyon there are areas •1thout aoil or 

vegetation and 1t ia .trom these area tbat flood watera bave 

accumule.ted and atarted gulliea. W1th1n the paat three 7•ar• 

t1- For at s TV1o• have extended their boundarie to include 

moat or the elopaa so that thy~ now under prot11ction. 

In oP-der to cover the v etat1 on ot theae alo-pea a 

aer1 s of stxty plots were taken on both th east and weat 

aide.a of the canyon. Sine. the north and south tac1ns alopea 

1n the 1n were occupied by different p1ant aeeociat1ona 

the plota bad to be located 1n such a mamler aa to adequately 

sample the vegetation of each al -ope.. By running a 11ne of 

plota up the ridge# and at• ch 210 toot 1nterva1 placing a 

plot to either aide on the contour. 1t waa poea.1ble to get a 

aample of all vegetative type•• 

Th•r• are two jor aaeociationa 1n thla area of the 
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canyon. The.a• aasoc1at1one ar the ge Aa•oe1at1on do 1n• 

ated bJ Art 1a 3:z:1dentata. oak Aaaoc1at1on dominated 

bJ SU!J:!ua utabena!f. few scatter d Junlpaa appear aa 
fragments of a third aaaoo1&~1on. The aage la moat abundant 

on the at and oak on tb •••t lopee.. . oak 1.a preaent on 

the east alope but b re inate.ad ot occurring n.arly eon,. 

tinuoua dwart" !<>Peat it occura 1n sQlllll oopses scattered over 

the alopea. 

!he ave-rage d$Da1 ty of co.veit tm the eaat e1d of the 

canyon wa.a 2'1. 168 teet per hundred feet. Thia Wln81ty- in-

cluded a co poa1 t1on ot 8:5-.1'1 percent annual•~ 10. 7 percent 

or which waa BrolDIUI tectorum .. 

The average density ot the •• t aide ot t .cauyon 

wa.s 28 . '716 1'eet •1th 62 . 9 percent being mmual. owtb and 

5"I • .s percent ot the ann l growth Bromwt t.ctorwn. 

!he two perenn1&1a which bow the oat aggreuiven••• 

on theae elopes are A£!>.ezron ap-1catum and ......,...,.........,..iiiiii,iii. C_!l?lR!!!• 

ulatum . These two plants ar• ct1ve 1n the atab111cat1o-n ot 
the soils on the alopea of the oan10n. 'lhe ao11 accumulation 
~d the pl.ants 1 an 1nd1eat1on of their value 1n ei-oa1on 

control. The nature 0£ the plants "1th their spreading 
growth 8# the good stab111ser as mq be a•en on Plate 

III~ Figures l and 2. 

Some or the more palatable of the brow•• ple.nta on 
both aide of this area are ah.owing definite aigne ot 



Figure l. r' o onum in flower on the stePp slope 
at the ri1outh of the canyon. 

Figure 2. lleatgruss gro\:.:.n�with sage en th 
�lo�e at the Mo�th of the cenyon. 

Plate III 

26 
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ov. r- az1ng . Tb.es a c1e 1.nclude , Purah1 tr14entata~ 

Ceroocare ntanue. and A;m!lancbi r oreophlla . oat ot theee 
planta ar partly dead and aho a lack o~ vigoroua growth . 

alaol.a peatiter , a a ing annual. nd omwa tectoram. -
a tall annual, a:re the oat 1 por t a to number and den-

atty 1n the plote. The natur o~ theee two plant•a grmrth 

habit& adda much to the protection or the eo11 . Both form 

good ound c-over in their . oWing season but thia pro tee t1on 

is highly seasonal ~ 

introduced into the United tat•• 

1n Bon Ho county , outh ota tn 1886 from Euraa1a., It 

has been preaent 1n Utah about tb1rty years . Salaola peat1 -

t•r 1a very prol1f"1c 1n 1 ta d production and ceording t o -
Ho~nson (lP) a a1ngl plant 1 produe -e 200 , 000 seed 1n a 

naaon. Th• plant hon littl tendency to 1nvad• areas ot 
climax vegetation and 1 not adapted to et 1tuat1ons . It 

tlourillhea beat on lan that 1 over-grazed• eroded or broken 
by plowing 1n the canyon . It is hardy eJlough to stand 

drought and th1a r 1atant obar eteriat1c makes 1t 1 ortant 

u ta for atoelc 1n dry aeaaon . It helps 1n erosion control. 

by 1ta naity 00cver and by the dead plants lodging 1n gul -

l~• for 1ng dams Yh1ch ba.Vce & tendency to reduoe water vel • 

oc1t1 s. Sal ola p atiter grows well on the rich ao11 but 

1ta 1nabil1tT to 1t'lthetand c p t1t1on con.fin 1t to the 

poorer ao11a or th canyon. It 1.a a ta1r teed 1n the early 
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&\llJllllftr wh11 the planta aN st.111 tender n<l Juicy• although 

teetorum being a .ra11 annual ba. a very ea:r;y 
aeaaonal growth and &fter tur1ty 1n eel7 aur:mier becom a a 
~ire hazard. It attot'da early ores -ion protec-U.on. 

LePJ.dlum 4.Nlba 1a an introduc.a perennial haVing 
ere ping ~oot-atocks. It 1a 1nvad1n t lower levels of the 

canyon. It is a native ot th Old: orld~ With a high eeed 

prodncti.o..Yl and wi ~ll root hab1 ta .maldng 1 t or a - value s.n 
•ro.s.1on control.. The r ed val.ue ot' &,-ePid1w:i dr~ 1• very 

low. 
Tb.ere ere 1'..-er denuAed &Ntae on the wut than on the 

eaat side of tho canyon. On thee st 1de the denuded weaa 

occur at the beada or th gul.Uoa.. The- oak pa.tch present 

on the eaat a1de bav aervetl to pr d the water and redune 
1ta wloc1ty to GOI:1e extent. on th-e weat aide the sheep 

trails runn1ng on the contour they do aot u catchment 
baaina and in part low the rate of ~off .from showers. 

There v •Videnc 1n some U'e.as that the loaa o:f plant 

oo er 1 aer-1oualy arr-,t.1ng t - stab1l1ty o-r the ao11, and 

• ot he VI ratntall 1l'OU1d aubJect to qvere er-oe1on. 
The tollOWiag plat 11st includ•s tho - plants tOUfld 

on both aid.ea or the CAnyon that 1'fl'te 1n au.ttic1ent numbers 

to 1nnuenc• the dene1ty study. 'fhoee no-t so numerous are 
11.ated 1n the co plete plant list. 



Agropyron spio.atum (Parah) acribn and Sm1th 
Bromus teotorum L. 
Diatichlis tricta (Torr.) R7db. 
Bordeum jubatum L. 
oryzopa1a hymenoidea (Roem and Schult) Ricker 
Po& pr-atenais L. 
Poa long111gula Scribn and Will . 
Sporoblu.s cr,rptandrua ( 'torr .• ) A. Gray 
S1tan1on h7str1x {Nutt.) J. o. Smith 
Acer grand1dentatum Nutt . 
Artem1e1a tr1dentata Hutt . 
Artem1s1a gnapbalodes Nutt . 
Chr}"sotbamnua graveolena (Nutt.) Greene 
Oercoearpua montanua Ra!' . 
Cyatopteris frag111s (L.) Bertlb. 
Gut1errez1a sarotbrae (Purab) Britt. and Ruaby 
Purah1a tri.dentata {Purah) DO. 
Queroua utahena1s (A.DC. ) Rydb. 
Amelamcbier 01'e&ph1la A. Hels . 
Berber1a repens (Lindl.) Gockerell 
Rhua trilobata Butt. 
Roea app. t-
Aatr alua utahena1s 'r. and o. 
Ar&nar1a u1ntahensis A. Gray 
Balsamorh1sa aa.g1ttata (Pursb) lfutt . 
Castill eja. anguat1tol1a (lhltt.) a. Don. 
Comanclra pallid& A. DC. 
Col11ns1a parv1flor Lindl . 
Cymopt•ru.s long1pea s. Wata~ 
Eriogonum campa.nulatum Nutt . 
Er-odium c1outal"1um (L .• ) L ' Her 
Iva ax1llar1s Pursb. 
La.ctuoa acar1ol.A 1nitergrata Gren, and Godr. 
Lep1d1um Draba L. 
Leontodon taraxaclllll L. 
Lep1d1um perfollatum L. 
Marrub1um vulgar• L. 
, l va rotund1fola L. 

Phlox longitolia lf-utt . 
Salaola pesti.ter A. Nel.s . 
81)ph1a puma ta (Walt) Howell 
Verbaaoum tbapaws L. 
Zygadeua panleulatus ta. 
Verbena braet,e .osa W.chx. 
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II~ The FA.ward-a Ranch 

'fh• E4Warda Ranch 1a located juat be1ow the mouth of 

Diamond Fork canyon on the south f.aoing elope. It was se1ect•d 

u one ot the atudy areas because 1n contrast ~o the other 

areu it shows protection tro m zceaaive grazing and trai.1-
ing of stock. The north aeotion of the ran-oh i.s a mountain 

elope, the southern end of wh1c h 1a an alluvial tan. The 

atate highway cute aor04• the middle aeet1o n ot the fan .. The 

area on the aouth ot the rod terminates on the bantca ot 

the Span1ah Fork River. 

In 1929-SO the State Road Commission waa involved. in 

the construction ot a wlder road through the canyon. The 

Edwarde people. betor• ••111n g the neceea&l"y land tor the 

highway, required the atate to build a fence to protect 

the1-r remainin g property. In pr vioua 7eax-a herds of atock 

moving up and down the caayon were· allowed. to ov•rrun th1a 

property. Th• result of stoc k trailin g was the near des-

truction ot the vegetation and the beginnin g or erosion. 

The sa gebrush. al.moat deatroyad by over-grazin g. looked like 

ghosts of the paat (Plate IV, F1 e 1). !he eou th ot the 

road was fenced 1D 1929-30 with th1r .ty-1nch net wire and 

tbree barba; the north side waa t"en0-ed in 1930-31 With a 

three and a half foot net and one barb w1r•. • Corna.by 1n 
charge 0£ th1a section ot the road tor a period dating beyond 



P:.gure l'. Snee after her.iv;, ...,'"!'o.zj -ig, E1 st of Thistle t 

uts.h. 

Flgure :2. S!l.ge re'!_)roduction on tl e o.lluvial frn nt 
E:hrnrds ranch. 

Plate IV 

31 
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1te tmpr~v-.nt atttrma the ato17 told by ur • .Edwar4a. 

According tt> taa. OOrnaby at the time the f'ence was 
bttilt and tor aome ttme atter ever, s.aeonal ahower would 

dr:it't ao11 aero•• the htgbn.7. Followtng the building o~ 
the tenoe and the o-ontnl o~ granng the ero•ion gP&dual.ly 

decreaaed until at the present time there 1• no evtd•no• of 
aotl movement. Pl te v~ Fig\U"e l 1• hem the v•a. 

Th• •ec,~ion north or the road ia uaed as a fall 

range rff sheep. Here the tendene7 1n thee pas~ was tor 

. under•grU111g of the ••ctlon • ·nd some yea.re complete protec-

tion. The a.outh &f the road 1a a eummer paatu.i-• tor a cow 
! 

or two and aome eaeons a t-eam ot hor:sea or young oolu. 
The old aage one aJJ:i,.o t killed by' gr.aa1ngbae ma.de a good. 

recovery but attll cawiee . 1.gna ot the one• sertous over-

putng .. 1lher• baa b•en acme etto-rtc to ••• the section to 
graas, ol.ovn. and al.t'alfa but with 11ttl.e auc"°eae. only an 
oc~ae1oma1 plant aur'V1v1ng. 

'lhe denaity ot the vegetative o-over on tM. a.outh of 
the road was S6.6.4i .r .. t pel" bm~~ With 5~ .. 9 perc•nt ot the 

eover annual.a and J!l'omua teet~ made up &4.2 percent or tt.e 
annual growth. The gi-ound co u ahna a l.Q'e ot bluuHa 

material. 'l'h al.ope of the .tan baa a low gradient and there 

1• no serious erosion. 
fbe north aide of the road had a denaity or · '32..6 tee-t 

per hundred with "13.,,., percent annuals and &9.6 percent ot 



Fienre 1. Vegetation erowing in one of the gullies 
e:t the Erlv,<1.rds ranch. 

Fi[,"Ul'8 2. North �ide of the road at the �dwar:ls ra.nc!l. 

Plate V 

33 
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tbia omit beJ.ng .!!:.!~~ toctorum. The lower p&l't of the 

area 1s part or the • uaoo1at1on. The al.opes with b1gber 

catum with patch•s of oak along the dra.1nage gull1e. See 

Plate v. Figure 2 of th area. 

The Bromua tectorum on the :nrde rancb 1a tall, 
ranging fro e1gbt to f1.fteen inches, . 1nd1.cating good aoil 

cond1t1ona. 

The important plants 1n the Dena1ty atudy tor th1a· 

Agropyron am1th11 Rydb. 
Agr-'31Won ap1catum (Pnreh) SCribn, and Smith 
Bromua teotorum L. 
Dactylia gl erata L. 
E1yrmu, eond•naatwt !>real. 
Hordeum jubatwn L .. 
Qryaope1a hf no1dea (lloem and SChult) Ricker 
Poa pratena1a L. 
Poa ecunda Pl'eal. 
Poa long1l1gula Bcrlbn~ and Will. 
St1pa co ta 'l'rin. and Rupr. 
Artem1e1a tt-1dentata Nutt. 
Art a1a gnapbalodea Nutt. 
outierreaia sartbrea (PUrsb) Britt. and Ruaby 
Quercue utaherusu t>o. Rydb. 
Rhua tr1l-oba.ta Butt. 
Agoaer1a gl uca. parvUlora (NUtt) ydb. 
~1ogonum apathul.atum A. Gray 
C1rs1wn undulatnm. ( tt) Spreng. 
Erod1um e1eutar1um (L.) L'Hei-. 
Lactuca scar1ola Gren. and Godr. 
Jrarrub1um 'Nlgare L. 

lva rotundltolJ.a L. 
Saleola peet1fer, •• e1e. 
Verbaacum thap ua L. 
Ver1-na bracteoaa Jttchz. 
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a. third ae.etJ.cm ff18ted tor atud.7 WU Cbieken Bo1• 

lbw11 an area about two and on.-balt milea east ot Tbietle, 
trtah (Plate II). '!b . Rollow ha-8 one . large <b!t&inage gu117 at · 

the prea.nt time which torka a.t the nort;h e1'ld. into three 

forka. Tb.Gae wUl be referr-ed to as the r1sb,t fwk• xnidclle 

fork• and le.tt f'ork. 

n, 1915 the n~ 0£ the hello waa eovered by aage 

'that atood fl. ve to aev•n rest tall. At tbat ti. • ama.11 

atream or water came out o~ th• left f--crk. The ien f'ork ••• 

not gullied•• at present. In l.915 the floor•• cleared to 
bt.l1ld a chleken ~m from 1rh.teh the hoU.w lat.er- r"e1'Qd it• . 
namtt. Th• north ffl1 of the hollow was 1101: cleared at tb1a 

ti.mt · but the ll?ldar et..,- .o'.f ~11\18' . t•c.~ wu f1ra4 ••veral 
t1mea and th,e sage waa ldlled. Thea• fire& were not atairte4 

bf the owne ot the hollow. Claring and .f'1i-•• ._.. the aad 
. 

'Nginning of the hollow 1n bl:-1ng1ng about the present c.ontli• . 
t1ooa. By walking over the n-oor.-there m&J' be a.en_. ev1-

denc 0£ the a1M and r:ntmber ot .eage platl~a "bat oaoe oo-

e\lft'e:d on tho •• by atui:apa etill preaent. Tbeee stumps 

measure &om tbree and ~ne-hal.1' to tour 1nc'hea 1n diam.eta. 
The •&age plaata are now k1ll.c •~ the enttr• tloor or the 

hollow. Early 1n 1938 one large aage wu left 1n the right 
i"ork, but it waa deetrOJ'8d. by the .flood omiag out o,f thle 
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•ect1on 1n the tall or the year. 1'h1& destroyed the po••• 
1b111ty or a ril'lg count for determiDlng ita aa•• 

The eaat bench Cbr7ao ·a:u1mr1ua Aasoc1at1on 1n thia 

atudy 1a between Obioken and Long Hollon. 'rh1a area 11at1 

al•o part or the Sage .uaooia.t1on bet'or• 1915 when lt was 

cleared by the rr1•on• 1n an ertort to dry•tarm the flat. 

In 1915 a .fa1r crop was _produced but in the roll.owing ,-ear 

the crop waa a com~l•t• ta.UureJ tb.J.a was the laat &tte1DJ>t 
to tarm the net • 

• The Soil Condtt1ona at Obicken Rollow 

Due to heavy erosion fro m the al.des -.nd over the 

tloor ot the hollow all the top eo1l ha1S been loat. The 

only place to ahow any ao11 prot11• 1n which there ta a dar-
kenin g by organ1o teriala are the so1le under the oak 1n 

th• oak asoe1at1on. and on Cbry'1 othanmua Asaoc1at1on 

Where there baa been lea eros1on. At preaent 1t 7 be 

aa1d that the floor 1a or recent orS.g1n and ot immature 
aecondary eo11 materials. The HCl . teat tor c.arbonatea g1fla 

no •vldence of a concentration ot aalta 1n any ot the layea 

or the t'lcor, but the teat ahowa the ter1al to- be ca.loare-

ow,. The pNaent gull y 1a the r• ult ot the s.ncr ..... ed run-

ott 111 the pa,st tew ,-ear • It ehowa the atrati.f'1cat1on o~ 

the layers or parent ter1al to be lay.re ot sand and gavel. 

Th••• layers look aa U' they were deposited~ rather quiet 
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water. 

B. Vegetati.on Study of ahioken Hollow 

Th• Hollow bu been divided tor tudy into five uao• 
e1at1onai the oak aoc1at1on. P1one: r Ae.-0Ci.at1ona 

Aaeociation, mid the P1n7<m• 

Juniper Aasoe1a.t1on. Plate ll •bo•• the -area occupied b7 

eaoh oc1at1on. The acres for each Ml oc1at1on 1 alao 

be round on Platen. 

file Plon.er eed Aaaoc1at1on include• the floor of 

Hol1ow and a amall nat about half....,,- up the tlope 

twHn the tloor an the Clll7aothamnue Asaoo1at1on., By eub-

dlv141n g the floor into tbre• d~v1 i ons it wu poaatble to 

account tor the d1ttereno • 1n den Lt1ea. 

TABLE. IV 
V y O• THE FL OOR OF CHIGKBN HOLLOW 

tieaBon &i lti i>iroeni cov•t- - ftanf• if Forage 
Iii• Peren• I. Gio- . pot -aere 

Baai or : nu.ala niala torum Dene1t1ea !'actor 
. I t C 

Gully••• 12.ie. 81.4 18.8 31. 6 - 31 .OOZ28 
1li at~ 

Gully ••• 16.18 '16.0 2"4.0 46-.$ 2-q .04994 
North of' 

Gully ••• zo.66 99.,'7 .e '16.8 ·aq • Mt .11'14S 
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The east and west sides of the gully are oecupied by 

tour annual weeda that are all low 1n pal.atab111ty an4 den• 

aity giving a low forage aer taetor tor.- th1a uaooiat1on. 

'fh• .four weeds u-e Salaola eeetlt:tt,. Bromus tectorum, l.£!a-
per1a acanth1oarR!:, and a new nox1oua weed, Tr1bulna terrea-
tF1a, 1a mak1ng ita appearance. 

!ribulus terreatr1a was introduced fl-om th• Mediter-

i-anean region. and ..first reported 1n Utah n•ar Provo.. Durell 

and Lute (U) 7•port it .a serious weed 1n Golorado. Blak4aly 

(6) d&scr1bea it u prol.1tic weed 1n Australia. The o-om-

mon nam ue-ed 1n this country is puncture vine. This name 

comea .from proJeot-1ona produced on the ae-ed pod which are 

able to work through the ca ing ot an automob1le tire. The 

plant grc,w.a close to the ground and will mature 1D a. short 

time-~ In the spring work 1n the hollow th1a plant wu not 

noticed• but in July 1t f'ormed an extensive cover on the east 

es.de of the fleor near the h1ghw.ay,. Dr .. Steyn (3$) ot South 
Africa concludes that Tr1bulua 1a the cause of a diseaae 

called Geeldtkkop or aheep big head., the ef'.t'eeta come .from 

plant porpbyrtna it contains wh!.ch act as photoaens1t1s1ng 

agente., 

The north end of the .floor 1a composed of several 

small fans at the end of gullies. 'l'h•a• tans are e-overed 
w1tb two annuals Bromua_ t ctorum and Erod1Ull'J c1outar1um. 

These two plants make up rather heav,- vegetative cover but 



produce a very · 11 ount o~ 1"orag•. At tm-1.tJ the 

Bromua tectorum wa tour 1nchea or 1eaa in height. 

2. Pinzon-Juniper Aeaoc1at1on 

Thia aaaoc1aUon c,c,eup1ea tb4t higher el.evat1ona of 

Chicken Hollow. and in thi ar•a there are out-eropp1n 
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ot rooks and a very 1 1ted amount o.t aoU materials. The · 

v•getat1on ia l 1ted over th1a aaaoclation a.a the 

table 1ndicatea. 
TABLE V 

StnlMARY OP VEOR!ATION FRO PINYOB•JONIPBR A~SOCIATIOli 

t&Sation benaIE7 f&rc•nt cover hiige ot Forage 
In- Peren- B. tee- plGt acre 
r:niala n1ala torum Dena1t1•• .Factor 

ut S14e 12.58 38., 

North End 8.12 20.0 ao.o 
38.0 

17.0 

5 - 16 .01112 

'7t ... 8t .0198'1 

aret 
The plant d.-ng up the greater part or the density 

BrODl.la tectorum L. 
C>r7sopa1e h,.meno1des ( Roem arid Schu1t) Bicker 
Poa long111gula SCribn. and 111. 
Artemie1a gnapbal.odea Mutt . 
aut1errez1a arotbr-ea (Purah) Britt. and Ruaby 
Jun1perua utahenaia (Engelm) Lermon 
Plnua edu11a Engelm. 
Er1ogonum apathulatum A. Gray 
Gal.1um va111ant11 nc. and tam. 

• rub1um vulgare L. 
Sophia pinnata (Wa1t) Howel.l 
Phyaar1a 1 ewberry1 Gray 
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3..- Sy• Aasoe1at1o.n 

The S e Aasoc1at1on aa shown by" Plate II 1a a hinge 

around the lonr es 0£ . th alopea and outlines the upper 
1~ta or the aag• that once occupied the .floor ot the hol-

low . The eo11 or th1a aaaoc1at1on 1a aballow and ea 117 

•roded. In working over this section one notices the &ban• 

dance of dead burned sage stumps aa an 1nd1oat1on ot the 

amount of cover once present.. 

An area dea1 ated t.a 11Bromua Association• on Plate 

II 1 1ncluded ·1n the enrnmary tabl• of the s e Aaaoo1at1on 

beeauae there is evidence that 1t formerly supported a cover 

of aagebrua 'l'he den 1t1ea or the nat c.overed by BrolllWI 

tectorum are listed a par tely trom those of' the aage are 

so as better to express their dit.t•rences,. 

TABLE VI 

VEO-E'l 1'ION srr ... ~,_:u,.,,...y OP THE SAGE ASSOCUTIO 

tBcatlon 15ina:ltj ,erceni eover Ranf• of Forage 
AD- Peren- B. tee- pot acre 
nuals niala tol"WD 

; '. ; D,eft 1t1e• Factor 
'· 

e.at Side 1 ?6 19 3 80 .• 'l 5._9 ¼- 31 ,.029?45 

Eaat Side 8,.95 91. l 8,.9 '15,.4 1 -13¼ .• 0289-5 

Horth End 2 . 7 86..,-& 1.i .. s 86,.0 7 ·- 4"1¼ .0967 
at Bro 
Flat •••• 45 . 25 98 . 1 1 . 9 98 . 0 •<>¼. 50¼ . 15'15 

North Brome 
Fl.at •••• M . 5 9'1. 4 2 . 6 96.4 53¼ - 55¼ . 18834 
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Following are the plants of the Sage Aesoc1at1on with 

dena1t1ea auttic1ent to uae 1n study • 
.lgropyron apJ.catum (Purab) Scr1bn. and Smith 
Bromus tectorum L. 
oryzopaia bymeno1dea (Ro and semut) Ricker 
Art •~• trident& ta Butt. 
Atr1plex caneacens Purab. 

lanoh1er oreophila A. Nel.a. 
Cbryaot ua graveolens (Nutt.) Greene 
Cercooarpua ontanus Rat . 
OUt1erres1a arotbrae (Pur h) Britt.. and Ruab:, 
Rhua tr1lobata Butt . 
&embucua app . L. 
Salsola pest1.fer A. Nels., 
B&laamorhlla aag1ttata (Pul'ab) NUtt. 
C1ra1um undulatum (Nutt) Spreng . 
Er1ogonum apathul.atum A. Gray 
Eriogon raoemoaum utt. 
Erod1um o1cutar1um (t . ) L'Her . 
Bellanthua anmm.a I,,. 
Lactuca acariola 1ntergrata Oren . and Godr. 

rub1um YUlgar L. 
Spba ralcea oooclnu ( tt) RTdb• 
Verbaao Tllapaua L. 
Verbena bracteosa Michx. 
~aar1a Newberr71 Gray 

•• scrub-oak usoc1at1on 

The c.rub-O&k aaoc1at1on oc.curs en the north taoing 

alopea o~ Chick-en Hollow as own on Plat. 11. on th••• 

1opea ay be 1'0Ulld ao e or the early apring plants r•qu1r-

1ng this type ot env1ro nt., -auoh aei Berbuia re:pena,. 

Coll1na1a W!Ylora.., ¥!:zthronlwn ervUlorwn, Hzdropb7llum 

cap1tatum~ ont1a dem:easa. 'fell1ma parv1tlora. ! • bulb1tera . 

and Viola mwurea venoaa,. 

Tho density ot this Aaaoc1at1on ia 2.3. 8 teet per hun-

dred teet~ being composed ot 64. '1 :percent annuaia and 44. 9 
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Fie-ure 1. Lookine North i.nto Chic'wr; Hollow, the fence 
5.e part of t"<:: ni:nr stoc - trail. The picture
�:as taken 1• �· 26, 1939.

Chicken II'lllO\'l. 

Pl te VI 
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percent of the annuals being !£:ea tectOl'UDI. The range 1n 

plot dena1tiea were fltom lt to '5 het wi1;h a toi-age ,ac:r,e 

tactor- ot .08345. 

Pl.-ainta 0£ 1.mportanee' 1n th1a aaaoo1at1on a:i-et 

Bromc.s tectorum L .. 
Ol'nt>J81a hJntf)O"OidU (Rb !Ul and Schult) Riclntr 
Berbers.a NP a (L!.ndl..) Cocke:t-ell 
Quaous utahensts (A.. DO.,) Rydb . 
ROtli'l $pp. L. 
Laetue aear1ola 1n-terlVata onnctt and Godr . 
Salaola. pe tU'e A. ll-1a . 
Urt1ea Br werS. s. Wata. 
Verba•eum tbapeua L. 
Zlgadenua panlcuJ.atus wats . 

Thia aa.aoct.t1on occup1• the part of the hollow o• 

wb1oh c.wy fanaina wae attemp'ted., The breaking up ot tht> sage 

aaaoe1at1.on tn 1915 made 1t P;oeatble tor abz7aotbamnus to 
tnva.4• att.r dry f'anning waa abandoned .. ft>.e pJ"eaent cove:r 

baa a density of 24. 25 teet cove per blndred · f"1Mtt,, W1 th 90 

pereen\ annuals and or tMs '8.6 percent 1a Bro•• tec!?9£!!!. 
flle p1.ot den&1t1ea range from 'Si to 46i feet nth a twas• 
acre .faotoi- or .. 0176'15. 

The important plant .a fOWld 1n th1a aasoe1at1on aret 

AgroP17!'0D sm1 tb11 ttyd.b. 
Bromus tectorum L. 
Stipa eo ta Tr1n. and aupr. 
Cllry· othflm)jUa grav olens (Nutt) Greene 
Out1errezla sarothr (Pursh) Britt . and Ruaby 
Sambueua app., L. 
AJ..11um acV.!IW'latum Hook 
Er1ogonum racemoaum Nutt. 
Laotuca scariola 1ntergrata Gt-ell. and Oodr. 
Erod1um oicutarium {L.} L'Her . 



Salaola putt.fer A. Nela. 
Spbaeralcea cooc1nea Otutt) Rydb. 
Verbaao ~Pu L. _ 

c. Chic:ken Rollow Flood P1.S9£•• 
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A tl.ood occ111:Ted the ttr t irr~day night 1n SeptemberJ 

1t was a atorm that may be class~f1ed under the h~Mling 

"Flash F1ood Type" or 1ocal thunder storm. The 1nformat1on 

given here waa collected ft-om obaerVtt-t1on tm4 meuur nta 
taken aeveral. day- aft-er the tlood. 

The tact tbat little or no rain tell 1n Th1atl, and 

at the weather etation no pre-c1pitat1on waa rcported a.erve to 

indicate the type or atorm. Th re w•r• no ra1n gages in the 
area ao the amount o~ r 1n could not be determ1n.t. but by 

aeurement• of the water ka on the channel the peak of 
the tlcod was dete 1ned. U•ing the formula given by Ayr .. 

(2) mod1f1 d fltom the 1ng run-ott fonnul.a the . creat of 

the {lood wa ~alculated. 

Capcitz Formula: 

\th.ere 

Q= a l.-468 It e/a Sa 
n 

Q = D1ecbarge in CUb1c f• · t per aecond . 
a = 0roaa- •t1oil 1 er.. ()bannel in 1quare feet 
n.A 0-oetficle.nt who e value depend on the d.• e ot 

ro.ugbneaa or- 1rregular1t7 1n the ebarme-1 
B .a/p-the ,.ftT~u11c Ra.d1~s• whlch 1a the quotient or 

the cress•aectional area d1vlded b7 the •wetted Per-
i et.er• 
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»--length ot the lln contact between the water an4 
th• channel aide and bottom 

s = Grade or rate or tall expreaaed 1n teet per foot 

The gully coming from the ri. t and center forks bad 

5¼ percent tall and were carrying 646. 54 oubio te-et ot water 
per second, 1n addition to the channel. the entire floor 

on the eaa t side ve evidence o:t having been fiooded. The 

cbannel from the left .fork had so run•ott but nothing to 

indicate fiood conditions. Tbi-a centered the tlood to the 

r1ght a14e of the hollow. C&retul oba1trvat1on 1nd1cates a 

very local condition of the eztre raintal.l. 

The early aprin g plant cover w s 28. 7 feet per hundred 

teet 1F1th 86 . 4 percent of this cov r Bro.mus tectorum . Atter 

graaing and tur1ty the planta provided light protection 

to the ao1l . The r aul.t was both he t eroa1oxi and gul.J.71ng 

taking place over th1a loc 11zed area. aa ahown by Plate 

VII , Figure 1. 

eaaure menta of the channel before and atter the flood 

showed that the bottom had doubled itself over figur a taken 

1n ay and the ri ght fork channel copletely to bed rock ex• 

t nded two hundred teet nearer the mouth or the fork . Plate 

VII 

The deatruction of th ran ge 1n the Hollow 18 only one 

aide or the story; the.damage to property ot the State and 

Railroad Co pany t al o be considered. The head or water 

brought with it rooks and debris, depositin g it over th 



}'igurc 1. �lor- ,. ir. Chic':,;r: Hollo 

hp.d ·t orit:;in. 
here t�e flood 

}ib re 2. �'e gully formed b� fl od� �o�in� o·t of 
Chickel" Hol:ow. 

Plate VII 

4'7 



tloor ot the hollew. and ov r the top of the bigbwe.,- and 

rall.road ad.e. .. J. Willard• Actin g Division Eng1n-

eer or the Denver and B1o Grande w tern R 1lroad Company. 

turn1 bed the tollov1n g 1.nfor. tion t . 

• e eatt coat ua about 600 to clean up 
the n-ood e t or Thistle. ae mentioned 1n th 
th1rd. pa.re aph ot your l tter~ and will J)J'Obable 
ave~ e that figure tor the past several year-a.• 
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• s. Cornaby ot th Stat Road Com:n1a ton kindly 

gave the eat1 · t d coat to th State tor the clean up aa 

-144 to make the road paeeable. 150 to clean out the brid ge 

and re-build the houldera • . I n 1930 the brid ge was bui lt 

t ·• coat of 800 to carry the run-otf and will have to be 

increased it run-ott · rate continues to inc r ease. When one 
cona1dera the coat of cl an1n g the debris fro the h ighway 

&n4 the railroadJ the delay 1n travel; and the reduction ot 
fora ge it 1a evident that the area is badl.y mieuaed and needa 

protection. 



Figure 1. The right fork of Chiclren Hollow in the 
Spring of 19?8. 

1' ie-ure 2. The rieht fork of Chicken Hol e 
Fall of l'J38. 

Plate VIII 
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COMPARISON OF CONDITIONS FOUlffl AT THE MOUTH OF CANYON, 
ARDS RANCH CBIOKBN HOLLOS 

The denait.y _rangea .are aa one would expect over the 

three areas &a y Qt seen 1n Table VII. Edwards Ranoh •1th 

better grazing and protection praot~cea ahowa a uaifor 

cover '111.th a higher p-aztng .factor. Th• outb of the C&nyon 

takes a middle po1nt w1 th Chicken Hollow haVing the oat 

variable dens1 t1 •ea_ and f'orage tac tors. . !be t1gure 1n '!'able 

VII tor Chicken Hollow are averages .for the uaoc1at1ona 

present and tti. ranges within the aaaoclat1ona 1ndtcate the 

.-ariable cond1t1ona and poaalb111ty f'or eroa1on. 

'!'he floode ocourr1Dg 1n Gh1eken Hollow and at the . 
Mouth ot the Canyon from alopea c.om~able to those at Ed• 

wade ranch are re1ated directly- to the de-n.a1t-y of c.over 

present on -the area and soil conditions reault1ng from. low 

vegetative ·cover . At F.dwards Ranoh both ao11 eond1t1ona and 

vegetativ• eo•er are ao improved as to give added protection 

and 1.o,rer wn-ott. Th• relat1oneh1p ~twoen v•getati ve cover 

and run-oft repre ~ta a very delicat . according to 

Ba11ey (4), and Sampson oon6ludea t t the breaking or this 

balance by aer1oua over-grulns 1a reaponaibl• tor much of 

our present eroa1on. The lower plant dena1t1ea orrer fewer 

roots to hold the eo1l and leaa protection to the soil t"r-om 
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TABLE VII 
SUJIMARY OF THE V'm:ETATIVE STUDIES OF ~HE MOUTH OF THE CANYON, 

ED ARDS RANCH~ AND CHICKEN HOLLOW 

lame Mouth of canyon Edwards iiancb Chicken Hoiiow 
Eiat Wist South Nor£ti A,reryea 

Dena1ty 1n 
feet per 
100 

Dena1ty 
Range 1n 
Flota 

Forage 
acre 
Factor 

Percent 
of dena1fy 
composed or 
Annua1a 

Percent or 
Density 
composed of 
Perennials 

Percent of 
cover Bromua 
tectorum 

2'7.158 28.716 35.64 Z2.6 

2 50 7 5lt 3ol-42i 14¼-,1. . 

.12381 .11205 .15365 .12204 

83 .. 19 62.9 59.9 '13.'1 

16.81 3'7.l 40.l 25.3 

70.7 5'7.3 64.'2 69.6 

a.12-
54.5 

averag• .08276 
range .00326-

.19575 

average .,2.l 
range 19.3- · 

98.1 

avera15e 2'7 .89 
range .3-

80.7 

average 57.56 
range 5.9-

98.0 
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the intensity or the .rain. Shepard (99) points out the value 

of a Vigorous~ vegetation u being a means ef matnta1n-

1ng good aur.ta.ce ~cm~1t.1on& by' the addition or leaf litter 

and bllllllS manl'tal . tthe•• add1tioaa abao»b the mo1sture and 

ale• down the rate or run-ott by d.1m1n1ablng the rate , ot con• 

eentraUon or the prec.1pitat1.on. 
At the mouth of' the canyon the neoda have thft1J" or1g1n 

on areas that ba.v• loat their aotl and veseta.tive cover. Ac• 
cor41ng to Ba11-ey and Becraft {4) th1a aame oond1t1on 1a the 

cue 1n tltlrthern Utah. The origin of the gr.ul1ee were traced 

in-1mar1ly to small~•• in th• canyons 1n which the natural 

v.ge:ta~lon be.d been depleted by over-graz1ng and t'l)ae . IJl 

areas with denae vegetation th~r• wu a sutf1c1ent eover to 

elow the eoneent,;-at1on or run and a.void tloode. Thie coa-

dlt1on 1a true of the Edwards R&ll9.h becaua• the denalty baa 

M•n illOreae-ed stnce the protection praot1eea started 1n 

1929 . 

The importance of the den•1t7 at Edward.a Raneh 1n 

decreasing run-o1'f and eroa1on may be seen trom experiment.a 

earned on by st~t and Foralin.g {Zl) and FoN11ng(l4) at 

the Great Basin Experiment Station., They t-ound that by 1n• 

creuing the dens1t,' or vegeta~1on t'rom 16j cover to ,, 

cover 1fi th th'e natural increase 0£ better p.lant types~ the 

surface run-oft was reduced 64j. while _.oded teriala 

were reduced 46% and for each 1000 c..ub1c teet of water 1n 
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the run-or!' the t.r1ala , cari-:1ed -.ere re4ue4ld 6'1%,, '111a 

wou14 ao-eount tor th gradual change ~tog after 1989 

at the Bdwarda R ch 1n matar1ala eroded and d.e-pos1 tad on 

the State B1gbn.7 .. 

Th1' 41.rfeNncea 1n mni.ature pereolat1on and s.urtace 

aoll oon41t1ona relates 1'8eli' to the dena1ty oft-he veg•ta.-
tton pruent and the loaa of humu.s matenal.. F4~ Ra.lkth 

baa thti bett•r con¢it1ona ae indicated. bt bu1f1Wl mateP1.ala 
toUl'ld on the aurtace of the ao1la and thtt v1goroua gro•th 
ot Bromwt tee~ The Br.tomua teotorws at the mouth .o-r tt. - -

canyon le about one•half the a1ze of that t0\ltl4 at the 84-

wards Ranch,- while at Ch1clten SollOW··tbe plants are in 

flower at four !.nch•a and lees., The loa .a or plant foods b7 

•roa1on ma7 account 1n pai-t tor th1a growth 411'.f·.renee aa 
given b.r Benn.tt and Obapli»- (6) 1n t.he1r atud;r ot oa1on 

ea a 'B&t,1cmal lfenace. The hwmla at both the mouth or the 

oan,on and Obleken Hollow baa b•e~ re moved by the run-oft 

unt1l vey little ie left. Lowd-erm1lk (S!O) .found 1n his: 

atud1 a that banng the e&Ua of v-egetat1on reduce-4 the rate 
ct water a'baorpt1on. Jli &lleton (22) workin g on field peroo-

lation rates .found the water paa•-s•waya of: r,oct ebannela 
and st.i-uctural cle-.vage Ve'Jl7 important in wa-t.r absorption. 

In eltJ)fJriments on grue ,d and \IJ'lgU-4 lands Aut•n (l} tcund 

ttm grazed soils to be US~ huv1er than the ungraced. The 

abaorpt1on or water b7 ungrued ao11 a~ one 1nohwae 107cc. 
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pua minute and at e1ght inches waa 1.acc. per minute. The 

graaed ao1l.a abaorpt1on wa ac.c_. at ca. inoh and 3cc. at 

e1ght inches per minute. Aceordtng to Lowdermilk ( 21) the 

auepended material.a carried by percolating water clog the 

surface porea and seep • openings on poorly vegetated ao1le 

and help to 1nonaae the surt ce nn-ott. Thia would ac-

count for aome of' the heavy run•o1'f'a fol.lowing thunder atorma 

on ov•r- sed areaa at Oh1cken Hollow. 
coata or clear~ng flood debris fltom the uth ot 

the canyon to lll.lt'ork 1n th past years according to • s. 
Oornaby ot the Utah State Ro Commioion wer as .tol-

l.ow•: 19M• ilBOOJ 19M, the section from Chicken llow 
to Milfork l.200. In , 1935 the , ap~opr1at1on for clearing 

fioods waa 600 and the aotual coat ran over thia amount 
by 150. In 1936 the clearing and repa1r1og between the 

utb and W.lf'ork c • to 2200. The lateat serious tloo4 

at the outh ot the canyon 00-curred ln 1936. Th coat 1D 

19.~ waa 50 tor flood upkeep or the State Highway. '?heae 

amounts according to • OOrnaoy represent the appropr1at1ona. 

but th actual coat -of rebuilding the roada waa alwaya high• 

ea- than theae .t'igurea would indicate • 

• o. J. Ullr1oh,. oonault1ng Engineer of Salt Lake 

City• in the .flood control hearing held September 20. 1938, 

which a conducted by the Diatrict Army Engineer and Inter-

mountain Forest and Range Experiment Station. eat1.m.ate4 the 

present needs at 1,2so.ooo ta be spent on flood control on 
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forty streams runnin g into the great basin area. Mr. 

Ul.l.rich pointed out the need of an improved vegetation cover 

over the up-stream and mountain aides 11' atrea m nn-ott' le 

to be controlled. He listed the amount to be spent on 

Spanish Fork River at 1,000 ror ve-getative improvement . 

(Salt Lake Tr1.btm•• Sept . 21• 1938) 



CHAPTER VIII 

GE REPLACE BY 'l'ORASS ON SRALLO SOILS 

The resul ot thi study indicate that number ot 
cbangea are taking place 1n the plant eover above the delta 

r ·ormat1ons ot Lake Bonneville. The plots bave numeroua dead 

and dy1ng Art m1a1a -tr1dentata referred to her aa "• ••" 

and aasociated withe ch aage 1n moat cues will be round a 
bunch of Agropyron apicatum hereafter referred to aa •wheat-

g;i-aa • " The e plant were 1n moat caaea aoting aa nurae 

plants for the wheatgraaa g1Ving 1t protection and ebade 

1fb1le it was 1n the proce•s of eatabl1abment. Other caaea 

were aeen where there was a wheat aaa plant 1n th center 

ot a age with numeroua 11 buncHs of wheatgraaa starting 

around the mother plant. 
Thia replacement was of sufficient importance to jua• 

t1fy s c1al study plots to determine the actual changes 
taking place. 'l'he apec1al plots were made ror a count 

r ther than . dena1 eat1mates. There were two obJ eta tor 

the count: (i) to find the number of young, dead• partly 
de d, and tbrif'tJ' aa e plants; {Z) to find the relation hip 

of whet aaa to the ditferen~ olaas or sage and the number 

ot bunches ot wh atgraaa growing indep ndent of s· e plants. 

Tb.re are a wen 1nc-luded 1n the study. the mouth of the 

can7on. Castilla, and Thistle. The a1ze ot the plots were 

\ 
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not un1f orm due to the a1&e of aru.a 1n manJ" oaaea 1n wbicb 

the replace Dt waa taking place. 

The t1nd1n aa to the nature ot the change oocurring 

are given in Tab1e VIII. It was found• (l) the repi-oduction 

ot aage is almost abaent 1n the areaa ot t:>eplacementJ (2) the 

heal thy' aage pl.ante 1f1 thout graaa out-number the plan ta with 

wheatgraa; (Z) 1n the partly dead oup the ah1tt ls to the 

largeat number ot comb1nat1ona or aage and 'WheatgrusJ ( ) 

1n the dead aage goup there were about tbreo timee aa .m&l'Q' 

• •• 1f1.th wheatgraaa aa without; {5) tbr-oughout the plot.a 
there were large numbers of bunches or wheatgraaa onng 
independently ot aage and 1n many CUM making up the dom-

inant vegetation. 
Sage-flheatgrae• relationahipe were alao eona1der-11n 

auty ot the 4ena1 ty plots at the mouth ot the canyon. In 

tb.eae plota no count waa made of aage without wheatgrua bu.t 

only those having whea.tgraaa. The ume relat1onah1pa ••• 
tound her aa were found in the apeo1al etudy. 1'bea• were: 
low sag• re~oduction. and few dead :e Without whe tgrua. 
The plota revealed the large number or independent bunehea 

ot utgraaa, a.a aeen on Plate IX~ Figure l. It appears 
tbat the wbeatgraau1 kea excellent growth while aaeoc1ate4 

1t1. th the aage plant., ••• Plate X, Figure 1. 

The at noticeable a1ngle f'actor tnvolved in tbia 

aaaoc1 tion change ia the depth ot the ao11 over the entire 



TABLE VIII 

SAGE REPLACEMENT BY WEEATGRASS ON THE SHALLOW SOILS 
(Special study) -

c,c&t1op 0£ flota Mouth ot Oanzon, East Side I Oastilla l att•tl.e 
Size ot Plots 1n 
Square F•et 1250 1250 625 400 900 2500 2500 225 926 100 100 100 

Number ot young 
Sage plants • Without graea 4 " a ·a •• • • 5 3 2 l •• · 3 
With grue l 2 .. 3 1 3 1 l 2 l -•• • • • • Size or Bunches s s •• •• s a s 8 s s s •• 
Number of Mature 
sage planta 

ithout grass 29 33 2 •• • • 7 2 3 " g •• 3 
W1th grass 11 l? 6 2 12 8 3 l 2 6 4 2 
Sise of Bunches ML M • It 14 M M s s ML s It 

Number ot part 
Dead Sage plants 

·1 2 Without grass • • 2 • • · 5 • • • 6 •• •• • • With gasa 3 4 e •• • • "I 10 • • 1 •• 3 4 
Size of Bunches M M M •• •• M M •• JI • • • s 
Number of Dead 
Sage planta 

l l l 2 3 Without graaa 11 13 3 • • 3 • • •• With graae 17 35 13 4 3 14 12 3 " l 3 e 
Size ot Bunches M ML J4 M M M • )t M s M 14 CJ1 

()) 



TABLE VIII (Continued) 
I 

Loca t1on .ot,. Plo,ta Mouth ot canzon 1 East 81de 

Size ot Plota 1n 
Square Feet 1250 1250 625 400 900 2500 

NUmber of Bunches 
ot Wheat graaa 
not with Sage 56 62 "19 53 95 10 
Size of Bunches 

Young 4 11 10 '1 13 4 
Medium 45 44 49 34 6. ·e 
Large 7 7 20 12 18 •• 

S1ze of Bunches --
5 = Small 

• Medium 
L • Large 

j caatilla 

2600 225 225 

1'1 7 9 

6 4 5 
10 ·3 ., 

l •• • • 

I Thiatle 

100 100 

9 .. 
8 ., 

·1 •• 
•• • • 

100 

15 

13 .. 
• • 
• • 

c;, 
<O 



Pigure 1. 'ilheaterass, cl.eatgra"", c.!1d -nge with oak 
in the back cro1md at the riouth of ... 1 e 
Call}On. 

:Fi�e 2. the slopes at 
c:,.nyon. 

Pl+ lA 
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area ot replacement. The eoll 1s aballow With the better 
part hav1ng leas than two and one-hall' teet of a·oil. The 

slopes with the ateeper gradient have l&aa than one toot of 

aoil left after the heavy eoe1on. 

The natur• of t:b.e aage and wlwatgue ma7 account 

tor this i-eplaaement. The ••s• 1a a large ehl'ub ·1Jith a 
growth rmi .g.e trom two to a•ven te.et ln height.., 'lbe lea••• 
cm the aage are small with three 4entat1one from wh1oh t1-

epec1es geta ita name. The leaves ape of med.ium thlcau•••·• 
ail very 1n -color., .-nd ai-e eovered wt ~h haba. Th• roots -&t 

the sag• are deep tap rcote Wh1-ch penetrate to great depth& 

to obtain mo1ature. 

ID .contr.aat to the as.a•~ the wneatgra.a .a hu • t1broua 

x-oot ayatem with the ability to abao%-b th• maut1mwn -.mount 

mo1.ature tr:om low Ndntal.l cood1 t1ona and ahallow . o1ature 

peaetrationa. The soil eon41tiona here would pt-ebably t-.vor 
th• growth 0£ a plant wttb ,a fibi'ou• root S7atem. The n-

J)lacernent 1a tak1ng plaee on &tiHtp gi-ad1enta making mo1•ture 
pnoola t.1on l1m1 t.ed due to N.1)14 'l'Ull-ort. The sz--t•• t ra- . 

plac-e · t 1a on elope eubjeet to the dir,act 'N"I• of the eun. 

Thia would 1ner_.• the evaporation J'Ata.. 1'he •as•• having 

a deep tap root_ would be at a di.sa41f'$ntag• growing on aha.1-

low eo11. '.Phe wheatgraas With 1'1brous root a,atem would 
f1.nd :soll and moiature on these elopes more favorable 

tor ita ~h, although w-hea'tgrus re&ta usually ,-ietrate 



Tigure 1. 'he�ter��s fS!' ng in � de�d sn�a plant at 
the mouth oft cr�yc�. 

Pl�te A 

62 
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to depths or t1v• or au reet_.. It 1a higbly poa 1ble that 

eatabliahed be..fore the balance was 

broken ~\we.en plants and soil and at tihia t1ae then waa 

better moisture percolation and more available m1noal al.ta . 
The 'tfheatgraas with J.ts 1'1broua root a;yetem. adjuata 

we1l to aballow ao1l oond1t1ona and ta a euooeaat\11 competi-
tor- ror aoU ot.eture in t.hea.e low perc.o1at1on areas . The. 

aage baa a rved well ae • nura• plant g1V1ng th ~tgua 
JrOtect1on tr trampling ot stock. Th• reault haa been a 

too vigoroua competition tar th aap and as .a result the,' 

ar alowl7 being replaced . 



In contftaitt to th• change oe~ag on ehallow eotl. 
the ability of •ace to r-eproduce on aep ao:1.1 oond1t1ona ·•• 

atudied OD tho -al.luVial fan at the ~ - Ranch. Tbe E4nrde 

ran baa a gadual. elope wt.th CS. p -a:o11 on the south end,, 

•hallowing ou.t t\Jirtbei- up~ mountain a1....., 
'Ph• poun4 OOYU' ., the~- Nmeh aa1d-e from 

hav1ng JIIUl7 oi-:e- gau .. • 111Ut the n:.nt eaa to ahew marke4 

sage ~eproduotlon. In tM.s a-ea yoUJ'lg aage planta Wffe Vff7 

numeroua ~angmg t'NJm two to elgbt lnohea ln h•1~. A 

oount a t:w17 de to detel'llline the numbo- of young age 

plants. Beaul ta will be .foutld. 1n 'lable IL 

OD the eouth aide o-t the, J!"Oad in tbe ... .., pl.,ota taktm 

at random every one had acme repro4u.ct1on, tn•r• being 3 to 
212 young plants per one hundred e<1l.1Ue fee,t., '?tie ten pleta 
on the north e14e r.veal.ed a Wider range With the transition-

al change to · wheat-graa• aa . th• ao111-came aballow at tbtt 

uppe:v edge · o.t t~ a1luv1al ma.tfflal. 
The ~be.l>lA reasons foy, sage l"1 p~t1on sre ae 

tollomn (l) 412.matio o..ond1t1ona ~• tn th4t produc• 

t1on of seed by the &a•J (8) c).imatlc cond1t1one tavora:b1-
ror the g~tion and gPowtb ot the ($) the 

el.ope of the eee. Yi .th a de~ cover of vepi..t1on to C'Olleet 



TABLE IX 
SAGE REPROX)UCTIO?I ON fflR ALLUVIAL FAD AT EDWARDS RANCH 

TilEN FROS ONE-HUNDRED SQUARE FOOT PLOTS 

~outii ol iioaa'. - I 

Piol Hum'6er 1 2 3 4 5 6 7 Totals 
1 

Number ot 
young aage 3 16 212 35 81 14 10 S'Tl 
plants 

Number ot 
old sage 0 2 3 l 4 3 2 15 
plants 

Noriti or '.ff oac! 
f.tot '.N\imber 1 2 3 :41_ -- ---- --~~: 5 6 7 8 9 10 Totala 

Nw:iber ot 
;young eage 122 2'74 "/1 0 2 6 0 0 0 0 4'15 
plante 
Number of 
old aage 
plants 

l 2 0 1 0 2 0 5 0 l 10 

Mean 

10'7.5 

2 

lean 

27~.5 

l.5 

Range 

3-212 

0.4 

Range 

0-274 

0-3 

O'l 
C.11 



o1sture and F•"nt run-off en the low gradi•nt; {4) the 
depth of the soil on a ran w1 th its humus cover; ( 5) the 

d•gree or gra.~1ng and tram,pl.ing both b•1ng low g1vee the 

young plants a chance to get aatab11aht4. 
one or th! atr1k1ng :features ot the at.udy 1e the 

radio 1 change 1n the reproduction aa one moves to the 
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teep lopes and s.hal1ow eo11a. The ahallow aoil at al.l 

times aeema to be~ point 1n wh1oh the sage and wheat-

graas oo petition~ na. It would aeem logical it the 
cl1mat1o condit1ona had been favorable to tb• production ot 
o ed or t sage and the ger 1nat1on of theae seed.a. there 

would bave "en some evidence or the reproduction over the 

other a.r:eaa atud1ed. Still another point 18 the tact that 

the eag• planta ar not all th a e e bu.t over a•veral 
years indicate that th protection an~ tbe so1l ma,- be the 
tactora reepona1ble :for the condition. 

The condition or the youn sag• plants after the sum-
er zing waa at111 .xoellent. The one ta.ctor reapone1ble 

fl)r th1s y be the grasing or th area attar 1t 1a dry ao 
that plClta ar• not trampled in the mud or wet ao1l.. 
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Chicken Hollow wbieh J..e bad1y ovepued baa an 

average d6na1ty or 23.2 r· t pn hundred feet. an4 1e 9l1b-i 

ject to ertoua eroa .1on and 1"10048-. 

~e association obangee in the oanyon fU" the re»i.c ... 

l:lellt of sage bJ' lender wheatgraaa on' the &ballOIJ so1la 8.t1d 

the disel1.ma% con.di tion NSul ting from , ovw-grag1ng and firo 

W1 th the annual.a Bromus tectorum and S&l.:tol.a P:Qatit ·ell' re-
placing the true ~11max. The • of protected al1uv1al 

tan shoo rapid ~owt:h Noov ·ey and lteproduetion. 



LIST OF PLANTS TAKEN FRO! PLOTS IN 
SPANIS H FORK CANYON Ill 1938 

I . GRASSES 

Poaceae 

Agropyron sm1th11 Rydb. 
opyron apicatum (Pu.rah) 

Scr1bn . and Smith 
Bromua tectorum L. 
Diat1ohl1s atr1ota (Torr . ) Rydb. 
Dactylis glomerata L. 
Elymua eondersatus Presl . 
Elymus canadensis L. 
Hordeum mur1num L. 
Hordeum nodosum L. 
Hordeum jubatum L. 
Oryzopa1s hymeno1d a 

(Roem. and Schult . ) Ricker . 
Poa pratensis L. 
Pea lon g111gula Scribn . and Will. 
Poa secunda Preal . 
Sporoblus cryptandrua (Torr . ) 

A. Gray 
Stipa comata Tr1n . and Rupr . 
S1tan1on hystr1x (Nutt . ) 

J . G. Smith 

II . BROWSE 

Polypod1aceae 

(Blueatem) 

( Blue-Bunch) 
( Cheatgrass) 
(Salt oraaa ) 
(orchard Graaa) 
(Giant Wild-Rye) 
(Canada Wild-Rye) 
( ouse Barley) 
(Meadow Barley) 
(Foxtail Barley) 

( Indian Rice) 
(Kentucky- Bluegrass) 
(Longtongue Mutton 
(Sandberg Bluegraaa) 

(Sand Dropaeed) 
(Needle Grass) 

(Squirrel tail) 

Cystopter1s t'rag111a (L . ) Bernh . (Fern) ; .~ 

Pinace e 
/ 

Jun1perus utahenaia (Engelm . ) 
L on 

P1nus edul1s Engelm . 
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asa) 

P1nus brachypt ra Engelm. 
Pseudotsu ga muoronata (Raf . ) 

(Cedar) 'b 
(Pinyon) 
(Rocky Mt . Yellow-Pine) 

Sudw. ( Doug las Fir) \ \ 



Salicaceae 

Populua angust1flol1a Rydb. 
Salix L. app .• 

Fagaceae 

Quercua utahensla (A . DC. ) Rydb . 

Chenopodiaceae 

Atriplex canesoena Purah . 

Berber1daceae 

Berber1a repena (Lindl . ) 
Cockerell 

Rosaceae 

Amelanch1er oreophila A. Nels . 
Cratae gu.s rivularia Nutt . 
Cercocarpus mon.tanus Rd . 
cercocariJUS led1fol1ua 1ntr1catua 

( Wata . ) Jones 
Purahia tridentata (Purah) DC. 
Prunua me1anocarpa (A. Nela . ) 

Rydb . 
Ro L. app. !2. Flowers 

Anacard1aceae 

Rhua trilobata utt . 

Aceraceae 

Acer grand1dentatum Nutt . 

Capr1fol1aceae 

Sambucus L. app . No Flowers ----
Aateraceae 

Artem1s1a tridentata Nutt . 
Artem1s1a aphalodea Nutt . 
Cbryaothamnua aveolens (Nutt . ) 

Greene 
Out1errez1a sarothrae (Purah . ) 

Britt . and Ruaby 
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( Narrow-leaf Cottonwood) 
(Willow) 

(Scrub-oak) 

(Fourw1ng Saltbruah) 

(Holly•Grape) 

(Serv1ceberry) 
(Hawthorn) 
(Mt. Mahogany) 

( Maho gany) 
(Bitter - bruah) 

(Chokecherry) 
(Wild-Roae) 

(Squaw- berry) 

( Map l e) 

(Elderberry) 

( Common Sage) 
( Cudweed- sa ge) 

(Yellow Brush) 

(Snakeweed) 



.III . HERBS 

tilaceae 

Alli acum1natum Hook 
Caloohortua uttall11 T. and G. 
Er7thron1um 41:tlorum 

par 1.tlor s. ata . 
Fr1t1llar1a pudlca ate . 
Zygadenua pan1culatua ta. 

Urt1caceae 

Urtica Breweri s. ate 

S&ntalaoeae 

Comandr& pal.lid& A. DC. 

Polzaonaoeae 
Erlogonum apatbulatum A. Gray 
Ez-1,ogonum campanulatum Nutt . 
Er1ogonum rac.emo um utt . 
Polygonum avleulare L. 
Rumex by nospalue Torr . 
Rumex crlepue L .. 

Ohenopod1aoeae 
Atr1plex roaea L. 
Cb.emopodium. album L. 
Salaola ·pest1ter A. Bela . 

Nz!t&g1nacea,.e 

Allionia 11near1a Parah. 

Portulacaceae 

ont1a depreaaa (A. Gray) Rydb. 

S1lenaceae 

Arenar1a u1ntahena1a A. Gray 
Ranuneulaceae 

Delphinium elaon.11 Greene -

(Wlld-onion) 
(S•go LU7) 
(Deg- Tooth Violet) 
(Lll;y Bell) 
(Death Camaa) 

(Nettle) 

(Falae-toa4 - nax) 

(Umbrella. Plant) 
(Umbrella Plant) 
(Umbre1la Plant) 
(!ilotweed) 
(Dock) 
(Dock) 

(Sa1t Weed) 
(Gooa.ef'cot) 
(Russian tbietle) 

(»1ner •a Letwce) 

{Sandwort) 

(Larkapur) 
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Cor,-dal.ia aurea ( W11ld. ) K\mtse ( Co"J"7dal) 

Amarantbae•a• 

Amaranthue bl1to1dea s. ta. 

Bruaioa.ceae 

Ar bia perennana s. ta. 
Arabia holboellll Horne . 
Cheirin1a upera ( utt.) RJdb . 
ca.paella Blll~•paatoria ed1c. 
Lep1d1um Drab& L. 
Lepld11IlD pei-tol1a tum L. 

lcolm1a at,:.icana (W1lld.) R.Blt. 
Phyaaria ewberry1 ora-y 
Soph1a p1nnata (Walt.) Howell 
Sophia parv1tlora (Lam.) Standl. 
Thelyod.1 e1e • Jonea 
'l'hlaap1 arvena• L . 

C&RR!:£14aeeae 

Oleo • •errul&ta Purah. 

Saxifraaao•a• 
L1tbophra tenell& Nutt . 
L1tbopbragma par-vitlora Hook. 
Li thopbra.gma bulb1tera ( Rydb . ) 

A. Nela . 

Boaac.eae 

Petropbytum ca.eapitoaWll Hutt . 

Fab&o••· 
Aatraga.lua c1bar1ua Sheld. 
Aatragalus utahenia 'l'. and G. 
Latbp-ua brachycal.yx Rydb. 

Oe-rania~••• 
Brod1um c 1cutar1um ( L. ) Lt ller. 

(Red-Root) 

(Rockoreae) 
(Bocker• a) 
( Bl1stercNaa) 
(Shepherd'• PUNe) 
{1fb1ta 'fop) 
(P . pper-grua) 

(Bladder-pod) 
('l'aneymua.tard) 
( '.ran•ymua ·tard) 
( ate.rd) 
( Penny,creaa) 

(St1nkweed) 

(Woodland Star) 
(Star-Plower) 

(Sta.r-FlOtfer) 

(Rcck-Boae) 

(Locoweed) 
(Locoweed) 
(Vetch) 

(Storkab1ll) 
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LJ.naeea• 

L1num. Lewia11 Pur h. 
Ltnum k1ng11 a. Wat• • 

~,:g0Pb7llae••~ 
T.t-J.bulue terreatr1 .a L .. 

alva:Cil&e 
&1 va ,-otund1to1S.a L. . 

Sphaeralcea coceinea {Nutt.) 
Bydb. 

Vtolao•y 
Viola palua.tria L. 
Viola venoaa lfata. 

CactaeN 

Opun ti• ep .-

onaeeeae 
Qayopbytum laa1oapermwn. Greene 
Pachylophue bi .reutue Jtyd:b. 

Apta.ceae, 

Cymopterus l.ongipea s. wata • . 

Primul&ceae 

Androaace occ14ental1s Purah.. 
Dod.ec.atheon pauc11'1oiawn (Durand) 

(Blu.• Flu) 
(Yellolf' Flax) 

( Punohe,....V1ne) 

(bllow) 

( Globe-mallow ) 

(V1o16t} 
(Violet) 

(Primrose) 
(Ev:enln Prbron) 

( Indian Parsnip) 

Green• (Shooting-star} 

Apoc:znaceae 
Apoeynum cannabtnum L. 

Asclep1adaceae 

A c1ep1aa 8p$e1oaa Torr . 
Aae1ep1odora decumbena (Nutt .) 

Gray. 

(tlog'b&ne) 
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Pol.emoniaceae 
Gi.lla e gata A. Oray-
Klcroateria grae111a (Doug1. ) 

Green• 
Phlox Long1.tolla. Nutt . 

Hydl'oPhzUac•• 
lt,-c)Nphyllum eap1tatum Dougl. 
Pluui•l1 alptn Rydb. 

Verbena:ceae , 

Verbena. braetaoaa Mtchx. 

BoNslnac -fte 

er,tanthe tendler1 (A. Gray) 
ONene . 

L1tboapermum ru"ral• Dougl . 
Mertena1a br~v1 tyle ta . 
Ke.rt&nala fo11oaa A. K•laon 
oreoC&17a tl&voeulata A. Bela. 

Jlentha~61l• 

arrubi 'VU.lgae L. 
Be ta ca.tart• L .• 

.SolanacMe 
fbTaalla long1fo11a Nutt . 

Sc~ophular1ac eae 
caatill ja angust1fol1a (Nutt.} 

G. Don. 
Penta.temon eaton11 A. Gray 
.Pentatemon eoloradena1a A.. Nela,.. 
.Pentat on wat on1 A. Gray 
Pentate n bumi_lia BUtt •. 
G-oll1na.1& .parv"1nor• L1n41 . 
Verbaacu-m Tbapau.a L. 

Rub-i,.acea• 

Oa11um valllant11 DC. and Lam. 

{Pb1ox) 

( aterleat) 

(. CJ'Ollllrel.l) 
(Bluebell) 
(Bluabe11) 
(oat•• BJ••> 

(Borebouml) 
(aatntp) 

(Indian Pa1nt) 
(Foxglove) 
(Foxglove) 
(Foqlove) 
(Fo~ove} 
(Blue-eyed~) 
(ltul.lein) 

{Bed1traw) 
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Aatera.c-eae 

Ambros1a elatior 
Agoser1a glauca parv1tcl1a 

(Nutt . ) Rydb .. 
Agoaeria acorsoneraefolia 

{ Schrad. •. } Gr•m• 
Arotium mtnua (Hlll) Bernh. 
Aster adacendena L1ndl . 
Balaamorh1Ba aagg1ttata (Pu.rah.) 

Nutt . 
Balaamorh1ma h1rauta Nutt . 
Ciraium undul.atum ( tt . ) Spreng . 
Chryaopaia v1lloaa (Purah . ) Hutt . 
Oba nact1a dougl.aa11 (Book) 

Hook and Arn . 
Eri.g ron abellua utt . 
Franaerla aelanthicarpa (Hook) 

Coville 
Heliantbua &DDUUS L. 
Iv ax1llar1a Pul"8h. 
Iva xanth11tol1a l'Utt . 
Lactuca acar1ola integrata 

Oren . and Godr . 
Leontodon taraxaoum L. 

atr1car1a auaveolena (Pursh . ) 
Buchenau 
chaeranthera leucantbem1tol1a 
Greene 

Rudbeck1a oco1dental1a Nutt . 
Senecio 1ntegerr1mUa Nutt . 
Seneclo u1ntahena1a (A. Nels . ) 

Gr en.man 
Sol1dago ap rs1tlora (A. Gray) 
Xanth1um 1tal1cum Kor. 

(Ragweed) 

( t . Dandelion) 

(Kt . Dandelion) 
(Burdock) 
(Aater) 

(Balaamroot) 
(Balsamroot) 
(Thistle) 
(Golden-aster} 

(Plea - bane) 

(Bur- aage) 
(Suntloftr) 
(Poverty-weed) 

(W1ld• Lettuee) 
(Dandelion} 

( ay Apple} 

(AateJ') 
(Niggerhead} 
(Oroundael) 

(Orou.ndael) 
(Golden - rod) 
(Cocklebur) 
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