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U. S. DKPiUSTMBNT OF THE INTERIOR • 
Office of National Parka, 

Buildings and Reservations 
Zion and Bryco Canyon National Parka 

Vol. 5 
Zion-Bryce Nature Note3 

This bulletin is issued monthly for tho purpose of giving information 
to those interested in tho natural history and scientific features of Zion 
and Bryce Canyon National Parks. Additional copies of those bulletins nay 
be obtained free of change by those who can mr.ko use of them by addressing 
the Superintendent, Zion National Park, Utah. PUBLICATIONS USING THESE 
NOTES SHOULD GIVE CREDIT TO ZION-BRYCE NATURE NOTES. 

P. P. Patraw, Superintendent C. C. Presenall, Park Naturalist 

By CO. RfCfinailj Park Maiurolisf 

To speak of watcrfclla in a region .of cactus and sagebrush, where the 
rainfall is but fifteen inches per year, raay seem comparable to tho stories 
of lakes and springs told by thir3t-crazed -victims of desort mirages. 
Nevertheless, there arc real waterfalls in Zion at certain seasons, usually 
during July and August when torrential thunderstorms occur at frequent inter­
vals. Few of the, .resultant v/qterf alls : flow for more than a few hours, but 
their great abundance and variety during a storm are sources of wonder to 
those who have been so fortunate as to see then. 

•Such an opportunity occurred on Septerber 5 -when a series of heavy local 
storms soaked up tho dry rocks, and started dozens of streams cascading over 
tho vertical wells of Zion. In driving from tho Zion tunnel to the Temple 
of Sinawava, a distance of nine-and one-half miles, I counted seventy-six 
separate and distinct falls. From one vantage point alono, the second gallery 
in tho-tunnel, I counted twenty-t'wo falls, some Of thorn, over seven hundred 
feot high. Mr. T. C. Parker, Assistant Superintendent' of Zion National Park, 
tells no that on a previous occasion ho counted twenty-seven from the sane-
point, but oven that 'is surpassed by a. total of fifty falls which v/oro 
visible from tho administration building during an unusually hoavy storm 
in 1930. 

Those who doubt tho accepted idea that Zion C_nyon has boen eroded by 
stream action would have all their skepticism-removed by such a spectacle, 
for tho falls and cascades of Zion aro so.loaded with earth, sand and 
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boultloro thnt thoy do considerable- <lav.iri.fto. in scouring out trails and cut­
ting doop gullies at thair bonus. Tho temporary stroma which food nil tho 
falls hr.vo intronchod themselves no duoply that tho falls when soon fron 
ono side oftou appear to spout fro;:: holoa in tho mountainside, only a direct 
front viorr revealing tho narrow clofts from which thoy flow. Trnvolors on 
oithor tho East or West Ri:; Trails have excellent opportunity to see such 
narrow defiles at Echo Canyon or Refrigerator Canyon respectively. 

The feature of Zion waterfalls which cnusos inost comment is tho vary­
ing color of different falls, depending on the amount and kind of sediment 
carried by each. "Whito water", so co:; .only associated with svrift currents, 
is the exception in Zion Canyon during surv.ier stoma. Most of tho water­
falls are so charged with sand, debris, or just plain nud, that even the 
f00.1.1 is colored dark. The most grotesque 'waterfall I ...ave ever aeon was 
that which poured down some 200 foot into Zion Canyon from the lip of Echo 
Canyon on Soptombcr 8. Thirty falls were visiblo fron the public campground 
that day, but I loft tho.. all to stare in fascination at the black fall of 
Echo Canyon. The water shot straight down fro;.: tho brink in a solid stream 
of dark sotty-brown, then struck tho boulders below Weeping Rock and billowed 
out in a great mass of black foam, like huge smoke clouds. Tho illusion of 
smoke- was perfect when I viewed the fall upside down. Instead of a water­
fall, there appeared to bo a smoke column shooting straight up and spread­
ing r.t the top into tho typical fomi of a smoke cloud seen above a factory 
chimney. Even after resuming on upright posture, there still remained the 
illusion of belching fumes from r. furnace, now inverted. 

Although tho volume of water in these temporary falls is usually small, 
some of them are of great height. The highest ones arc of the "slide fall" 
type, not leaping clear of the rocks at any point, but sliding down very 
steep, unbroken surfaces for a thousand foot or more. As might be oxpectcd, 
the vary highest of all aro on tho sides of tho Groat White Throne, 'which 
arc nearly vertical for sown 2200 feet. Among tho thirty falls mentioned 
above, thero wore several over 1500 foot high on the south face of the Throne, 
all- of then sliding at angles of 75 to 85 degrees. Tue highest leaping fall 
thus far measured i3 in tho Toiv.plo of Sinav/ava. It makes a clear leap of 
just unior 800 feet. TV.orc arc two others, smaller in volumo and running 
only during extra heavy storms, which I beliovo to be higher, but thoy havo 
hot yet been measured. Ono is near'the Bmehivo, and tho other in Pino Crock. 
Judging frow: contour maps, it is quite possiblo that leaping falls exceeding 
1000 foot in height ray sonatiw.es occur in tho Narrows, but tho possibility 
of verifying this .guess is remote, since tho Narrows is an extremely danger­
ous place during n freshet. 

Unfortunately, only a small percentage of those who annually visit Zion 
National Purk can hope to see those temporary falls. During July and August 
thunder showers are normally rather froquunt, once a week more or loss, but 
being local stoma confined to small aroao, a thunder storm does not 
necessarily moan a gorgeous display of falls. Nevertheless, such spectacles 
generally occur several tiwios each summer (throo tines In 1933), and those 
who happen to be in Zion C.nycn at such a-tiro are fortunnto indeed. 

http://lav.iri.fto
http://sonatiw.es
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: THE ROLE OF THE 
' PRICKLY • PEAR IT 

PL ACT SUCCESSION '. 
By PauMnc Mead Pafravv . 

Tho region along tho cast rir.i of Zion Canyon is nado up of colorful 
snr.dotonc hills dotted v,\ith plants which arc beginning to gain r. foothold 
on the baro surfaco of the rock. Occasionally fully developed vegetation 
covering of the final or cli:.;ax typo nay bo soon. Whoro this occurs on 
expoaod south and west facing slopes and or. open flats the pinojv pino 
(Pinus monophyllc.), Utah Juniper (Juniporus utahensis), live oak (Qucrcus 
turbinolla), laanznnita (Arctostaphylos ple.typhylln.), mountain mahogany 
(.Ccrcocarpus nrizonica), and cacti (Opuntia rhodc.ntha ?), tho coi.imon prickly 
pear and tho hedgehog cnctu3 (Echinoccrous coccihous), doninate the climax 
type of vegetation* The prickly, pear plny3 an important role in tho suc­
cession of plants from tho appearance of tho "pionoor" plants to the establish­
ment of this cliiiax group. 

In the damp canyons and in those facing north there occurs different 
climax community, in most cases fully developed, which is characterized by 
Douglas fir (Psoudot3uga toxifolin), v/hito fir (Abies concolor) , yellov; pino 
(Pinus pondcrosa), and tho big-tooth maple (ACor grandidentntun) . In the 
establishment of this typo of vegetation cacti play- an unimportant part and 
usually are unable to grov; under tho shado raid ndiaturo conditions produced 
by those climax plants. 

On the sandstone- hills prickly pears are the first plants to follow the 
"pioneers". Thoy prepare tho way for many- permanent plants, end grow abund­
antly with tho climax vegetation, pir.yon pino, juniper and live oak, where­
as .many of tho plants first- to appear are- choked out. A "pioneer" plant, 
one which obtains a foothold and grows on tho bare rock surface or ovon "in 
cracks or pockets in the reck where soil may' accumulate, must be hardy, for 
hero moisture- is scarce and exposure groat., Lichens and drough-resiste.nt 
mosses arc com_.cn, pioneers en tho sandstone hills. Tho sulphur flower 
(Eriogonum stollatum) is the commonest pioneer horb here. Its tough root 
can find a way into.small cracks and the body of the plant spreads in a mat 
over the surfaco of the rock, making a convenient placo whore soil may 
nccui..ulr.tc and other plants take root. Manzanita and mountain I'.iahogany 
arc important pioneer shrubs. Tho network of roots of the former holds 
soil on tho rock 3urfaco while its deeper Toctsrcling in crevices. Moun­
tain mahogany is probably the com.,onost pi.onoor shrub horOj growing in 
small crcvicos v/hich its own roots gradually widen. 

http://com_.cn
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Thc. pr ick ly i»«r la ablti to fecke root wherever those- pionoor p lan ts 
have a ecu-,tainted o bod of s o i l . I t grown well In shallow s o i l . I t s -./my 
lor.,* r nt.*. ly ing citt&a to thu surface a re able to toko r.cWar.tcgo of r e i n 
venter befaro I t runs off. Tlio cactus ie often son:, growing Whore on l l has 
co l l ec t ed nt tho base of j.ia.nzuni to end .•.our.tni n mhogr.ny end on nnto of 
: .osa and sulphur f lower. 

The .oat important function of pr ickly penr In plant succession i s i t s 
a b i l i t y t* prepare a: n-..it ions favorable to succeed in;; p lan t s ant! t o i;rctoct 
the;;. Lotus wr igh t i i grows :.*>ot co....only in thu p ro tec t ion of pr ick ly pear . 
The two plants are-'almost always found t o g e t h e r . In a ce r t a in r.rea five 
foot square where severa l of tho cac t i grew, twor.ty-fivo p lan t s of Lotuo 
were counted. Othor f lowuri c.g Uorbs for which t h i s cac tus prep pros tho way 
err. tho floaba.no (Erigeron d ivorgons) , rod pmtato.v.on (Pentato.u.n t o r r o y i ) , 
;*:,'. Pal; o r punts teuton (P . p a l e r ! ) . Mc.tchbrush (Gut icrrozin anrothrr.c) and 
sagebrush (Arte, lis in t r i d o n t a t a ) art) s m l l ahruba which f i r s t follow the 
establiahr.Xsr.t of tho pr ickly pea r . 

The process of covering bare rccka with vegeta t ion i s usua l ly a very 
Ion,; one , ' l a s t i n g over a jx-riod of nar.y hundreds of yea r s . I t m y , however, 

bo Great ly hnstonorl by p lants which sproad t h e i r bulk over bare rocks whore 
they the; se lves cro unable to take roo t . Tho p r i ck ly por.r accorvrlishos t h i s . 
I t ia r e s i s t a n t to drouth and exposure because of i t s th ick covering of two 
skins and i t 3 e f f i c i e n t ;.;othod of absorbing and s to r ing water- Thus equipped 
i t is able to withstand sovoro condit ions on tho bare rock h i l l s . After 
t ak ing root in s o i l co l l ec t ed by pionoor p l a n t s , the cactus croeps over the 
bare exposed rock . I t 3 p r o s t r a t e , .-jointed ote:;. a c t s as a d r i f t fonco, 
c o l l e c t i n g sand, s i l t , lcavos and s t i c k s brought by water and wind. These 
stc. io give r i s e to r o o t s , whore thoy oono in contact *with s o i l , by ;.eans of 
t h e ' s a . x organ (the aroclo) which produces sp inas , flowers and nor/ s t e i n . 
The new root3 hold ma te r i a l co l l ec ted by tho " d r i f t fence" and hero o ther 
p l a n t s m y rap id ly gain c foothold. In t h i s way the p r ick ly pear i t s e l f • 
ac t s a3 a pioneer. . 

With, the c l i m x vegetat ion of pin/.n p ine , Utah 
juniper and assoc ia ted p l a n t s , the cactus i3 a t 
head. I t i s able t o l i v e in tho environ;ant tha t 
i t and otlior clir&x p lan ts xu-oducc, an environ; ;ont 

cf Moderately deep s o i l , r a the r scant Moisture and 
shade. Competition for water botweo:. cact i end 
:;ost of the other p lants i s s l i g h t since roots 

of tho fori.ior invade only the upper par t of 
tho s o i l , 7/hile these cf the l a t t e r take 

izoistura :iainly fron the s u b s o i l . In t h i s 
a s soc i a t i on i t grows most frequently 
with sorvico borry (Arielanchier p a l l i d a ) , 

s i ng l e leaf ash (Fraxinu's a n i m l a ) , 
and l i ve oak (Qoiercus t u r b i n e l l a ) . 

I t ebldor.: occurs under the t r e e s . 

Fro;, the f i r s t group of p lan t s 
on the bare sandstone h i l l s of 
Zion Ccnyen to the f ina l stago 

of vegeta t ion covering, the pr ickly 
poar ploys i t s important funct ion 
of hastoning success ion . 

http://floaba.no
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COTTOIWOObS AMI) WILLOWS 
' • iri- ZIOH , (OAMYOit 

By C C. PrGsnall, Park Naturalist 

Tho Frcmmt cottonwood- (Po.ulus fro: v-nti) Is tho lajrgest and rioat con-
r.wu t r ee of tlio th i r toon na t ive si ocios which make up the dociduous fo res t 
on the f loor of Zion Canyon. To an observer looking in to - the canyon from 
abovo thc-ro scorns to bo nothing but cottonnoeds and willows a t the bottom, 
and a caroful survey shows thc.t such i s very noar tho t r u t h . About 85 per­
cent of tho fores t cover on t h e love l cenyen f loor cons i s t s of me.bars of 
the willow family, n r i n c i p a l l y Fremont cottonwood, with wot ter areas occu­
pied' by f ive kinds of willew3, a t l e a s t two of which a t t a i n troo s i ze ( 3 . 
l a ev iga t a and S. las inndra cauda ta ) . Cottcnwocd3 arc a lso found on a few 
v;ot spots along tho ta lu3 s lopes bordoring tho f l a t canyon f l oo r , and thoy 
grew along the Virgin River for miles out through tho dese r t boyend, Zion 
Canyon, as woll as along tho t r i b u t a r y strocms flowing frcri tho Markagunt 
Pla teau in to the canyon. - ' -

Fremont crttonwoods a t t a i n la rge s ize in t h i s reg ion , occasional ly 
r i v a l i n g the Black cottonwood of the Pac i f i c Coast in base diameter, but 
never a t t a i n i n g such groat h e i g h t . The l a r g e s t Fronoht cottonwood t h a t I 
have thus far soon measured' five' foot s ix inches in diameter , but v/as not 
ever f i f t y feet t a l l . Trees tv/c- to th roe foot through are sonetim-os e ighty 
or ninety foot t a l l , but o lder 3ro circus r lw.ys have low twisted crowns. 
Aiparcn t ly they are not s t rong on .ugh t - r e s i s t * the force exerted by a heavy 
'wind storm aga ins t a n i n e t y - f a s t Grown, and so are doccpi ta tod , but continue 
to increase in g i r th , and produce a low, broad crown. 

Tho ago of those- largo t r e e s lias not been determined, but t h e i r i n ­
v a r i a b l e uccurrer.ee near water would ind ica te a rap i d . growth. The following 
t a b u l a t i o n was obtained fro:, r i n g counts or. t rooo growing, in-sandy s o i l with 
prooont wator tab lo about ton foot below tho s u r f a c e (H i s to r i ca l data 
i n d i c a t o s tha t tho water table might have boon loss than throo foet bolow 
the surface when tho t r e e s s t a r t e d growing). ; 

Dicmotor B.H. Ago 

1 f t . 10 i n . 42 years 
1 f t . 9 i n . , 42 years 
1 f t . 9i- i n . 68 years 
1 f t . 7£ i n . 47 years 
2 ' f t . 4 i n . 73 years 
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Honrt rot in often found in t roos over s i x ty yearn o l d , which, combined 
With weak wood, procludos longevity in tho sj-ecios, hut t h i s in offoot by 
rapid and abundant reproduction under fnvcrriblo circumstances. Tho dense 
growth of young cottonwoods which now e x i s t •>» tho f loor of Zion Canyon i s a 
goo I example- of t h i s t r a i t , e spec ia l ly s i gn i f i can t when considered in tho 
l i g h t of past h i s t o r y . Early s e t t l o r s , coning in to Zion Cr.nyon in tho s i x -
t ier , , found an abundant growth el' t r e e s , shrubs and g r a s s , but l i k e tho 
pioneer stv.ck m i s e r s of p r a c t i c a l l y a l l othor par t s of tho west , they vory 
quickly changed the groan va l ley in to a v e r i t a b l e dust bod by unwise and 
excessive g raz ing . Over-grazing, which continued u n t i l 1916, was so heavy 
co to prevent tho growth of seedling t r e e s . Also, ' sunny na tu re t roos wore 
cut in c l ea r ing her -.est cads, and in at l e a s t one case , in tho winter of 1915, 
a nur.bor wore cut so t h a t s t a rv ing c a t t l e night oat tho twigs and b a r k . 
Even a f t e r grazing 'Was prohib i ted in 1916, tho r e s u l t a n t e ros ion in tho loose 
s o i l not bound together v/ith t r e e r co t3 continued so sevoro as to prevent much 
n a t u r a l reforcstrvt icn on tho g rave l bars u n t i l about 1923, 'when cons t ruc t ion 
of rovotnonts end wing dams was begun by tho National Park Servico to con­
t r o l the r i v e r . Since tha t time there has boon a very g r a t i f y i n g - n a t u r a l 
rosoading of cottony;ood3 throughout the canyon. 

To l ea rn the extent of t h i s resoeding , the wr i t e r r ecen t ly raadc a s u r ­
vey of fo res t condi t ions in c. por t ion of Zion Canyon. The survey covered 
a l l of tho leve l canyon f loor between Birch Croek and tho Ter.rglo of Sinawava, 
:: narrow s t r i p of Land 4.0 miles long end so horaned in by t a l u s s lopes and 
c l i f f s as to t o t a l a scant 450 a c r e s . I t was found that t h i r t y - n i n o percent 
of t h i s area was covorod,with young cottonwoods and willows ( p r i n c i p a l l y tho 
fervor) l o s s than, ton years o ld . With tho constant improvement in flood 
con t ro l by the Park Servico , there i s every reason tc be l i eve t h a t at l o a s t 
t h r e e - f o u r t h s of t h i s newly roscodec1. a rea w i l l produce a mature stand of 
cottonwoods. I t w i l l , of course, r e q u i r e '.:r.ny years to oven p a r t i a l l y r e ­
s to re the primitive- condit ions e x i s t i n g ' i n 1860. Over fo r ty years of 
ruinous ever-grnzing can not bo remedied in a decado, but the l a s t ten years 
have "at l e a s t shown a promising s t a r t toward r e s t o r a t i o n of tho fu l l beauty 
qf Zion Carry on. 

Tile ir.iportc.nco of cottonwoods as orosion control agents is well shown 
in the . two previous paragraphs. I t should bo empoho.sized tha t the Fremont 
Cottonwood and the several species of willows present in wet te r areas are 
tho most important components of, feresi; cover oh tho f loor of Zion Canyon, 
an iur.ortmi.ee both economic and scen ic . Her.co they have been t r e a t e d as one 
in t h i s second of a 3oric3 of a r t i c l e s on. the s i l v a cf Zion Canyoni 

Beginning with t h i s i s sue of Nature Netes and cont inuing through tho 
w i n t e r , the Notes w i l l bo issued bimtoathly, with the a n t i c i p a t i o n of renew­
ing monthly i ssues next May. 

C. C. P . 

http://ir.iportc.nco
http://iur.ortmi.ee


^ ou. 

-7-

A weasel, interrupted in the act of pursuing c chipmunk, boce.no so 
curious as to what rmnnor of tvo-legged croaturo had disturbed it, that 
it craned its neck frcci behind the reck whore it had sought shelter, and 
finally ca,.io out in full view, stand in ., on its hind legs and stretching 
itself to its full height in order to look r.e over r.ioro thoroughly. The 
chipmunk meanwhile scolded fron the fancied security of a nearby yellcw 
pino. C.C.F. 

Among thb nahy corxion migratory birds seen at Bryce Canyon in October 
the presence of a single Townsend Warbler was r. distinct surprise. Years 
apo, in Oregon, I had experienced great difficulty, in studying the'nest­
ing habits of tills bird because of its restless :.o.vo; rants, in the tall 
treetops. Upon renewing its acquaintance at Bryce I again noticed its . 
restlessness, but vms ablo to observe it easily since, the highest trees' 
in the vicinity wore ten foot Mountain Mahoganies. C.C.P.. ... 

Juniper berries, ripening in October, for.i a staplo food for many. 
inhabitants of the south/west. A li3t of creatures observed feeding upon 
then includes jays, Townsond solitaires, robins, bluebirds, ground 
squirrels, chickadees and chipmunks - net to mention Navajo children. 

' C.C.F. 

The r a p i d i t y with which b i rd s respond, to the presence of water in an 
a r i d region was r ecen t ly demonstrated at Bryce Canyon where the re i s very 
l i t t l e s tanding or running, water except during r a i n s torms. On' October 14 
a s n a i l temporary stream was created near the public campground by d ra in ­
ing the '.Tutor system to prevent f reez ing . Within five n inutes a f t e r the 
d r a i n had been 'opened there were f i f teen b i rds drinking or bathing in tho 
"vator: Pigmy and Roc): Mountain nu tha tches , chestnut-backed end mountain 
b l u e b i r d s , and -Audubon warbler , and a c r o s s b i l l . C.C.F. 

ALONG NATURES' HIGHWAY 
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