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U. S. DEPARTMENT OF THE INTERLOR
Office of National Parkg,
Buildings and Reservations
Zion and Bryce Canyon National Parks

Vol. 5 ’ No. 4
Zion-Bryce Nature Notes Sept«=Oct., 19335
This bulletin is issued monthly for the purpose of giving information
to thoso intercsted in the natural history and scientific featurcs of Axon
and Bryce Canyon Nationzl Parka. Additional copies of these bulletins ma
be obtnined free of charge by those vho can mke use of them by uddresqinv
the Supcrintendent, Zion National Park, Utzh. - PUBLICATIONS USING THESE
NOTES SHOULD GIVE CREDIT 7% ZION-BRYCE NATURE NOTES.

C. C. Prcamall, Park Naturalist

———————— - — " - —— - ——— " - - W~ - - — - - ", - —— -

NWATERFALLS.
B\y. C.C.» Presnall, Rark Noturalist

To speak of waterfells in o region of cactus and sagebrush, wherc the
reinfall is but fiftecen inches ver year, may scom compzrablc to tho stories
of lckes ond springs told by thirst-crazed victiris of desert mirages.
Novertheless, there aro roal waterfells in Zion ot certain seasons, usually
during July and Auzust when torrential thunderstorms otcur a2t frequent inter-
vals. Tew of the resultant waterfalls flow for rore than a few hours, but
their great abundence and veriety during « storil are sources of wonder to
thosc who have been so fortunate as to see then.

.Such an opportunity occurrcd on Septerber 5 when a series of heavy loeal
storis 'sonked up the dry rocks, ond started dozens of streans cascading over
the vertical wells of Zion. In driving froii the Zion tunnel to the Ternple
of Sinawave, o distance of nirg.and ono-helf niles, I counted seventy-six
separate and distinet folls.  Frow one vantage point alone, the second gallery
in the: tunnel, I counted twenty-two frlls, sore oOf ther. over seven hundred

ct high. Mr. T. C. Parker,. Assistont Supcerintendent of Zion National Park,
tn,llo re that on a previous occtslon he counted twenty-soven fror the sompe
point, but oven that iz surpasscd by o totcl of fifty falls which werc
visible from tho adrinistration build1ng during an unusuclly heovy storn:
in 1930Q.

Those who doubt the nécopfod.idon thnt Zion‘C;nyon has beoen eroded by
strearn nction would have nll their skopticisii re:roved by such a speetacle,
for the falls uvd cascedes of Zion nrc so. loaded ulth carth, sand and
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bouldora thnt they do considurablo dnaingo in acouring out trrils nnd cuti-
Ling deep pgullics at thoir basca. The tenporary strenis which feed nll the
falls hove intronchod thomgelves oo dooply thoat the falls whon scen fron
oo side often appoar to spout fro: holes in the mountainside, only a direct
front view rovealing tho narrow clofts fror: which they flow. Travelors on
cithor the Bnst or West Ri:: Trails have exccllent opportunity to sce such
narrow defiles at Echo Canyon or Refrigerctor Cenyon reospectivoly.

The feoture of Zion watorfalls vhich eauses most co.rwent is the very-
ing color of differzont frlls, depending on the nwount and kind of scdirent
carricd by cnch. "Whito water™, so co. only associnted with swift currents,
is the exeception in Zion Conyen during swuiicr storrs. Most of the water-
falls are so charged with sand, debris, or just plcin rwd, that even the
foniy is colored dark. The rniost grotesque waterfall I Lave ever secn was
that which pourod down so.e 200 fuot into Zion Cenyon frowm: the lip of Echo
Cenyon on Septoniber 8. Thirty falls were visible from the public crrnipground
thet day, but I left thoi: nll to starc in fascinzction at the black fall of
licho Coanyon. The water shot stroight down froo: the brink in 2 solid streon
of dark sotty-brown, thon struck the bouldcrs below Weoping Rock and billowed
out in a great rmnss of black foaui, like huge srioke clouds. The illusion of
s.0oke was porfeet when I viewed the fall upside dowm. Instecad of & watcer-
fall, therc appeored to bu a siwke colurn shooting straight up end spread-
irg ot the top into tho typienl form: of a2 siwke cloud secn above a factory
chinney. Bven after resuning m upright posture, therc still ronzined the
illusion of belching fwies fror ¢ furnzce, now inverted.

Although the voluwiie of wntor in these temporary falls is usually snell,
soize of the.y are of great height. The highest ones arc of the "slide fall"
type, not lgaping clear of the rocks a2t any point, but sliding down very
stcep, unbroken surfiaces for s thousand foot or -iore. As night te oxpected,
the very highest of 211 arc on the sides of the Great White Thronce, which
are nearly verticzl for sox 2200 fect. Acong the thirty falls rentioned
above, therce were several over 1500 fecot high on the south face of the Throne,
all of theri sliding at angles of 75 to 85 degrees. Tue highest leaping fall
thus far :pepsurcd ig in tho Terple of Sincwava. It 1nkes 2 clear leap of
just unier 800 fcet. Tacre arc two others, s::2ller in volunie cnd running
only during cxtra heovy storss, which I beliove to be higher, but they have
20t yet been :icasured. Onc is rcor the Buchivo, nnd the other in Pino Crcek.
Judging frox contour maps, it is quite possiblo that lenping falls exceceding
1000 feet in hoight ray sorwetiiics occur in the Narrows, but the possibility
of verifying this sucesz is rerote, sinee tho Narrows is on- extronely danger-
ous plece during & freshet.

Unfortunately, cnly a 821l percentoge of those who cnnually visit Zion
Hational Purk can hope to sec these terporery falls. During July and August
thunder showers are normally rather frequunt, onec o weck nore or less, but
being local stors confinod to s:all aroas, o thunder stor:1 does not
neccssarily wean a gorgeous aisplay of falls. Neovertheless, such spectacles
gonerally occur soveral ti:wos cach swrior (throe tirmcs in 1933), and thosc
who happen to be in Zion C:ayon ot such a tirp arée fortunnto indced.
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THE ROLE OF THE
PRICKLY PFAR IN
PLANT SUCCESSION

By Pauling Mead Pofrow

The region along tho cast rin of Zion Canyon is rmndo up of colerful
sandstone hills dotted with plants which cre beginning tQ gain o footholad
on the barc surfacc of the rock. Occasionally fully dovéloped vegetotion
covering of the finrl or cliiax type 1wy bo seon. Where this occurs on
exposad south anl west feelnz slopes and on open flets the pinon pino
(Pinus nionophylle), Utch juniper (Juniperus utahensis), live oak (Quercus
turtinella), :anzanita (Arctostaphylos platyphylln), iountain nchogeny
(Cercoearpus arizonics), and cncti (Opuntia rhodentha ?), the coizion prickly
peer and the hedgehog cnctus (Zehinocercus coccineus), doninate the clirox
type of vegetation. The priekly. pear plays an irportent role in the suc-

cession of plants from tho appa::r'mcc 01‘ the "pioncor" plants to the cstablish- | }

sient of this clinax group.

In the doup eanyons and in those facing north there occurs differont
¢liiiax ccrmnity, in most cascs fully develeped, "which is characterized by
Deuglas fir (Pscudotsuga taxifolia), whitc fir {Abies concolor), ycllow pine
(Pinus pondercsa), and the big-tooth raple (Acer grandidentatwi). In the
establishiiont of this type of ‘veget&tion cacti play  an uninportent part and
usun2lly ore unagble to grow unler tao shado mzr’ *.oisturo conoltlons prouuced
by tlese¢ elinnx leltoo

On the srmstoro -xlllS prickly mears are the first plants to follow 'thp
"pioncers". They preparc the wmy for 1ony- persnnent plants, cnd grow abund=-
antly with the clirax vr,:gr.;tn'l;io'., piryon pine, juniper and live oak, vherc-
o8 vany of tho plants first to appuar ~aro cheked cut. A "pioneer" plant,
one which obtains a footheld =ud grows on tho bore rock surfacc or even 'in

‘eracks or pockets in the rcck whero soil ny dccwmlate, wust be herdy, for

herc recisturc is scearce =nd exposure grect., Lichens and drough-resistont
Lidsses Are coluion, pivncers cin the sandstunc hills. The sulphur flower
(Ericgonua stellntun ) is the cowioncst pioneer herb here. Its tough root
can find o way inte .siell eracks and the body Qf..thc plent spreads in o mat
over tho surfece.of the rock, taking a conveniont placo where soil may -
accw.ulate and other plents teake root. Monzanite and riountain iliahogany
ore importact ploncer shrubs. The notwork of rects of the forror holds
501l on tho rock surfaco whilo its docypor roots cling in crevices. iloun-
tein .Mho.\,any is probably ths coi..onest 1)10‘1001‘ shrub here; growing in -
srall crevieos which its ovm roots gradunlly .(}don.

A . Ml
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The prickly poor is 2ble tu teke root wherever theose ploncor pleantas 0
heve aceuriulatod a bod of soll., It grows voll in sl<llow soil., Its ony r
lons roota lying closo to the suarfuce nre sble to teke advantege of rain
unter before it runs off. Tho ceetus is often seo:. groawing vhore soll hna “
colleeted nt tho base of :wenzunita and ourtain nchogony cnd on tints of .
.es8 and sulpghur flosor.

The wat iuportant function of priekly pear in plont succession is its
ability to prepare ernaitions faverable te succceding plants and te preteet
theit.  Lotus wrightil pgrows ost coonly in the rrotection of prickly pear.
The two plaiits aro'aliost clwnys feund toppether. In o cortein crea five
feet squarc vhere soveral of the cneti grew, twenty-five plents of Lotus
verc countsd. Othoer flowering herbs for which this cactus jyreparos the sy
are the flenbune (Brigeron diverzens), red rpentetenon (Pentste.cn terreyi),
on?d Palicr yentstesen (P. palieri). Motehbrush (Gutierrezia sarothrac) and
samebrush (artesdsin tridentnta) are s:all shrubs which first follew the
establishiwrt of the prickly year. ﬂ}[@

The proccss of covering bare rceels with vegetatior is usually o very
long enc,” lasting over a period of nony hundreds of years. It uny, however,
be sreatly hastenod by plents which srrond their bulk over baru rocks where
they theisclves are unable to tole rcot. The prickly porr cecorirlishus this.

It is resistont to drouth ond expesure becouse of its thick covering of two 1
skins ond its officiont method of absorbing cnd storing wector. Thus cquipped
it is ablec to withstanl severe cernditicns on the bare rock hills. After
trking root in soil colleeted by pioncer plonts, the cactus creeps over the '
bure exyoscd racks Its prestrote, jointed stei. acts as a2 drift fonce, }
collecting sond, silt, leaves and sticks brought by wnter end wind. These
stens zive rise to reots, whore thoy come in contact srith soil, by icens of
the 'saie orgen (the arcocle) whiclh rroduces spines, flowers and new sters.
The new roots held matoricl colleetod by tho "drift fenee" and herc other
pPlants uny rapidly gein o footheld., In this wry the prickly pear itsclf

tcts as a pioncoers.

With the clirax vegotaticn of pin~i pine, Utch 1
Juriper end associcted plants, the cactus iz ot ( q;
honee It is able to live in the cnviroment thet
it and ctlsr clirox plents produec, an cnvironicnt

N MA,‘ 57 cf noderntely deep scil, rather scart ricisture and ;
N '},gf‘?,\ {'y‘,/i‘?‘ 3 shade, Corpotition for water betwee:. eacti ond s
\“\::-4,!;: ‘\ﬁ'u,l sost of the «thor plarnts is slight since roots ]
ARl A of tho ferier irvede only the upper part of A
{f ' tho soll, whilu thcse cf the latter take

~rwisture jwinly from the subscil. In this E
" nssociction it grows riost frequently

with sorvice berry (Arelanchier pallida), [

single leaf nsh (Fraxinus cnirwnla), "

and live czk (Quercus turbinella). (K ¢

"It soldom occurs under the trees.

Fro:. the first grecup of plents P

on the bare sandstonc hills of S}:'

Zion Canyen t¢ the fincl stago ~
emm— - of vegotation covering, the prickly

pear jlays its imgportent function
of hnstoning succossion.
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COTTONWOODS AND WILLOWS
IN ZION  CANYON

By C(.C Presnall, Porif Maturalist

Tho Frenont cottouwood (Poyulus freienti) is the largest and nost con-
son tree of the thirtoon nntive syecivs which tzko u the doeciduocus forest
211 the floor of Zion Crnyon. To an obscrver looking into-the canyon froui
abeve thero scens to be nothing but cottonwecds and willows at the botton,
and n eareful survey shows thot such is very noar the truth. About 85 per-
cont of tho forcst covor on the level canyen flcor consists of e .bers of
the willow feaiily, jrineijpally Frezont cottonwond, with wetter arcas cccu-

vied' by five kinds of willows, at least two of which attain tree size (S.
lnovi ante and S. lesiandrs caudata). Cottenvocds are clso found on a fow
wot szots clong tho talus slojes bordoring the flat canycen floor, and they
grov along the Virgin River for miles cut through the desert boyon& Zion
Canyon, as wioll as clong the tributory stronis flowing frcw the Mhrkagunt
Platoau inte the conyone.

Freiwnt cottonveeds attain lorge size in this region, occqs1onglly
rivalin:g the Black cottonweod of the Pacific Cocst in beose dicmcter, but
nover attaining such sront heihte The lorgest Fromeont cottonwood that I
have thus frr secon ricasurcd fivg feet six inches in dimcter, -but was not
cver fifty fect tnll. Trees twe to three foot through aro sn.otl‘os cizhty
or ninety foct tall, but «ldor speci: cns clunys have low twisted crowms.
Al‘qrcntly they are nct stron; crauch t- resist ‘the force oxertod by o hee A

wind stors: egainst o ninety-fiot erom, and oo are deecritatod, but continuc
%o increcase ir girth and jroduce a lua, bread ercwne. %

Tho age »f theso large trees hos pot boen doterrined, but their in-
varicble oceurrercs rosr watur would indiecate a royid growth. The following
tobulation was obtained fre:. ring counts »n treos growing in. sondy seil with
yrosent wator tablo cbout ten fest below the surfaco. -(Histcrieal doata
indicates thot the wator toble :iight hove beun loss than three feet below
the surfrece when tho trees stcrtcd.@rowing). ok

5 i ;

. .Digiotor B.H. hse
1l ft. 10 ine. 42 yoors i
1 ft." 9 in. .42 years v
1 fia 9% ine 68 yuars
1 ft. 7z in. 47 ysars p
2'ft. 4 in. 73 yoors % -t e

N
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Honrt rot ig often foun? in trces over sixty years old, which, conbined
with wonk wood, ;rocludes lonpovity in tho sjeecles, but this is offact by
revid end abundant reproduction undor faverable circusnstrucea. The dense
arowth of young ccttontioods which now oxiat .m the floor of Zion Conyen is a
goel exariple of this tralt, cspocirlly sisnifieont whon censldcred in the
lisht of past history. Burly scttlors, ecning into Zion Cenyon in the six-
tics, found an abundant srewth c¢f treos, shrubs and gress, but like the
picneer stuck roisers of prnctically all other jarts of the wost, they vory
quickly chansed tho green valloy into o voritable dust bed by unwise cnd
oxcussivo grazing. Over-;razing, whieh continued until 1916, was so heavy
ng to prevent tho growth of scodling trees. Also, iany noture trees were
cut in clearing heresteads, and in ~t lenst one cnse, in tho winter of 1915,

a nwber were cut se thrt sterving cattle night eat the twisgs end bark.

Cven afler (rozing was prehibited In 1916, the resultant crosion in the loose
scil not bound togethsr with troc rcots continued so sevoreo as tc prevent ruch
naturel reforocstaticn on tho gravel bars until about 1923, ihon construction

of rovetients and wing domas was begun by the Nationel Park Servico to con-
trol the river. Since that tiiie there has been a very gratifylng natural
resecdinz of cottonwoods throughout the canyon. .

To leurn the extent of this roseeding, the writor recently nade a sur-
vey of forcst conditicons in e yorticn of Zion Conyon., The survey covered
21l of tho level canyon floor betwoecn Birch Creock and the Tenple of Slnawtv“,
o nnrrow strip of lond 4.8 rmiles leong end so hemred in by talus slopes znd
cliffs ns to totel a scant 450 acres It was founi thot thirty-nine 1orcont
of this arca was coverced. with young cnttnnWOUNs end willows (prineipelly tho
forter) less than ton years 2ld. With the constent injproverient in flcod
coatrol by the Pork Servico, there is evury reoason tc believe that ot lecast
thirce—fourths of this newly resceded arcn will jroduce a maturce stanl of
cottonuioods. It will, of course, require nmyy years to coven partially re-
store the prinmitive conditions coxisting' in 1880. Cver forty ycars of
ruincus over-grazing crn ot be reiwedied in a dceado, but the lest ten years
heve at lenst shown o proviising stert toward rostoration of the full beauty
of Zion Canyon.

The importonce of cottoenwoolds os orosion control ogents is well shown
in the twvo previous paragraphs. It should be cuphasized that the Freimont
cecttenweol and the severel specics of willews prescnt in wetter areas cre
tho rost inportant components_of,fores% ¢ovor oh tho floor of Zion Canyon,
an ingortaince both cecncrile and gcocnic. Henco they have been treated os one
in this sscond of 2 serics of articles on. the silva cf Zion Canyons

-

Beginning with this issdue of Natuwre Notes and centinuinz throush the
wintexr, the Motes will be issued bimwathly, with the cnticination of rencw-
ing monthly issucs next Moy.

C. C. P,
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ALONG NATURES: HIGHWAY

A woosel, interrupted in the zet of pursuing o chipimnk, hocarnio so
curicus ns to whot narnor of tvo-legsed ercaturc hadl disturbed it, thot
it erancd its neek frea behind the reck where it had sousht shelter, cond
finally ce.x ount in full view, gtendin., om its hind leqs and stretching
itaelf tc its full hoisht ia ordsr to lock rie over rore thoroushly. he
chiyunk necnwhils scolled fror the fancicd security of a nearby yellow
pince. Cis CuFu

- —

Aviong the maby cormion nizretory birads scen at Bryce Canyon in October
the wrescnce of a single Townsend ‘izrbler was n distinet surprise. Years
a0, in Oremon, I had exrorienced great difficulty. in studying the' nost-
ing hobits of this bird becausc of its restless rovuents in the tall
trectors. Upon reLcving its cequizintonce at Bryce I agjain noticed its .

rostlessness, but was able to cbsorve it ensily since the hishest trees
in the vieinity were ten foot Mountain Mehosonicse C.C.P.

- - ——

Juniper berries, ripening in October, for:i a stople foold for ncny
inhabitants of the scuthwest. A list of creatures observed feeding upon
thorn includes jays, Tommscond solitaires, robins, bluebirds, ground
squirrels, chickadees and chipisunks - noat to -wntion Navaje children.

* C.CoP.

- —

The rapility with which Lirds reszoni to the prescnce of water in an
aril region was racently douwnstrated ot Bryce Cenyon where thero is very
111;1;10 stancing or running, wator exceyt Gurins rain storizs. On October 14

srinll teriporery strewi vae crented nonr the vublie éampground by drain-
ing the wvater systo: to rroveut fyoezing. Within five rinutes after the
drain had been oponed thore were fiftee. birds drinking or bathing in the
wator: Pisry and Rocl: Wountain nuthatel s, chestnut-backed end mountain

bluebirds, and-Aufubon warbler, and 2 cresshille. C.C.P.
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