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EROSION BY FLOOD WATERS 
AT BFfCE 

By F. W Christiansen 

The groat majority of visitors who see the amphitheatres 
of Bryco Canyon national Park view the forms during a time when 
erosion apparently is at a standstill, and unless acquainted with 
the climatic conditions, as well as the physical geological con­
ditions, the inquisitive minds will probably wonder what has hap­
pened in the past to carve such fantastic rock forms as there are 
in this canyon. 

This question can very easily be answered if the canyon is 
viewed during a torrential storm, common during July and Aufaist, 
or in the spring whan the snows arc molting. At either of those 
times the transportation agent can bo scon doing its bit in the 
forming of the canyon as it is today. Every gullcy, every de­
pression, every small canyon is filled with water, laden with clay 
and rock fragments which woro previously loosened by frost and 
chemical action and woro waiting to bo removed. The bottom of the 
main canyon is a rushing torrent crA the stream carries many tons 
of. solid material from the main canyon called Bryco. From this 
canyon the flood waters drain oast to the Paria vcjllcy which is 
occupied by the Paria River. The waters then run south to the 
Colorado River, joining the Colorado at Lcc's Ferry. 

To -understand just how a stream, transports the solid 
material caught in its path, one should have a clear understand­
ing of tlio physical nature of running water. 

If the mass of water forming "the current moved forward at 
a uniform rate, each particle moving forward with tho samo velocity 
as ovory other particle, only the microscopical material, such aa 
fino granules of clay, would remain in swsponsion; any relatively 
largo solid material dropped into tho stream would immediately 
sink to tho bottom. There it would remain at rest unless tho 
stream was flowing fast enough to roll the solid along tho bottom. 
Streams, however, arc not of this nature. The central portion of 
tho stream is running more* swiftly than the water along the sides 
and bottom of the stream channel, thus there is a constant inter­
weaving of the swifter current in tho central part "of the stream 
with the slower current along the bottom and sidos. 
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Tho ac t ion jus t described causes an effect s imi lar to s t i r ­
r ing ua tor in a container - whir l ing movements, eddies , end even 
backward movements arc sot up. I r r e g u l a r i t i e s in tho stream chan-
nol , such as curves raid f a l l s , also aid in keeping ma te r i a l in sus­
pension, as they a lso causo eddias and back c u r r e n t s . The loose 
ma te r i a l in tho stream bed i s therefore picked up and held in sus-
ponsion by tho various movements of the rater. This ma te r i a l hold 
in suspension c o n s t i t u t e s peart of the load. 

In addi t ion to t h i s ma te r i a l ca r r ied in suspension, a con­
s iderable par t of tho s t ream's load is moved by s l i d ing or r o l l i n g 
tho ma te r i a l along tho bottom, the porcont ca r r i ed by t h i s method 
doponding'on tho stoopnoss of tho grade of tho stream. The s teeper 
the grade, the l a rge r the pcrcont ca r r i ed as bed load, tho opposite 
being t rue as tho streams grade i s decreased. 

Another par t of tho load of a stream i s ca r r i ed by a. pro­
cess ca l led s a l t a t i o n , simply jumping. Tho p a r t i c l e s progross f o r ­
ward by a s e r i e s of short l e aps . Noeir the bottom of every stroam 
there i s a zone f i l l e d with g ra ins moving in t h i s fash ion . 

Tho p a r t i c l e s movod forward by s l i d i n g , r o l l i n g , and s a l - " 
t a t i o n aro said to be movod'by stroam t r a c t i o n . The amount of 'mate­
r i a l car r ied by t h i s method, as wel l as ma te r i a l in suspension, 
doponds on tho s ize of the gra ins and tho ve loc i ty of the cu r r en t . 
Tho ve loc i ty of the stroam i s dependent on the grade and tho 
volume of water . Two streams with tho same grade, bu t d i f fe ren t 
volumes, w i l l have diff'oront v e l o c i t i e s . The ai«S with tho la rger 
volume w i l l have the g rea te r ve l oc i t y , and vice v e r s a . 

A stream running approximately one- f i f th of a mile an hour 
w i l l t r anspor t or carry f ine c lay ; one running ono-half n i l o an 
hour w i l l t ranspor t sand; a mile- an hour stream w i l l carry medium 
sized g rave l ; one t r a v e l l i n g two miles an hour w i l l t r anspor t peb­
b l e s the sizo of an egg. Bfethoirr.tically i t may bo s t a t ed that , tho 
maximum size of p a r t i c l e s t ranspor ted by a current v a r i e s ' a s - t h e 
s ix th power of the v e l o c i t y . This moans tha t i f the s t ream's 
ve loc i ty i s doubled, i t w i l l move p a r t i c l e s s ix ty - four times as 
large as i t movod before . This explains why streams running around 
f ive railos an. hour w i l l move smr.ll boulders . 

This law of t ho s ix th power app l i e s to t h e maximum size of • 
p a r t i c l e s and not to the t o t a l load of the stroam. I t i s t r u e only 
under idea l condit ions end with porfoct spher ica l and cubica l 
fragments. Tho avorago carrying pernor of streams va.rios approxi­
mately as the f i f t h powor because of the i r r e g u l a r nature of the 
fragments, as WGII as other conditions which are not i dea l in tho 
na tu ra l s tream. 

In considering the t o t a l load of the f loods , the ohenical 
load must not bo fo rgo t t en . Stream waters carry in so lu t ion s a l t s 
of rir.ny kinds which have been leached from the s o i l c.rxl rocks over 
which the water f lows. "Tho important substances co.rriod i n so lu t ion 
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nrp calcium and oagnosiun carbonatej calcium sodiun, and potass iun 
sulphates j sodiun ch lo r ide , and s i l i c a . 

With an understand! rig of the foregoing s ta tements , a f u l l 
apprec ia t ion of the t r anspo r t i ng agent , r a t e r , cor, be had. This 
agent , as mentioned before , has everything to do with removal of 
n a t o r i a l from the amphitheatres of Bryee. 

V i s i t o r s upon seeing the canyon during flood time soo the 
canyon bottoms f i l l e d r a t h r a t e r t ranspor t ing tons and tons of n a t o ­
r i a l f ron the canyon. Sanplcs of the flood r a t e r talien frori Wall 
S t ree t and the main canyon bolor during a flood wore col lec ted 'and 
analyzed for percentage of n a t o r i a l i n suspension and so lu t ion , 
with the following r e s u l t s : 

In Suspension In Solut ion 

Wall S t r ee t 71.904 gr./lOOG .0199 g./lOOG, 
Canyon bolor Wall S t r ee t 31.1758 g./lOOG .0218 g./lOOG. 

Converting these f igures to the English system, thoy show 
tha t i n Wall S t r e o t , out of every 100 pounds of flood ma te r i a l 
(mud and r a t e r ) t ha t florod from tho s teep s lope , 71.904 pounds 
rould be so l id , and .0199 pounds of ma te r i a l (doriinatoly calciuri 
carbonate and other s a l t s ) rould be in. clionicr.l s o l u t i o n . Far ther 
dorn tho na in canyon, belor and oast of Wall S t r e e t , tho suspension 
ar.d chonical loads are of d i f fe ren t p ropor t ions . Out of every 100 
pounds of flood n a t o r i a l (mud, fragments of rock and water) j 31.125 
pounds a re so l id laid and reek , and .0218 pounds are ca r r i ed chonie-
a l l y in so lu t ion , tho suspension, load decreased and the so lu t ion 
load increased. 

Mogloctirg tho bed load, ar.G taking the f igures f ron the 
flood stream bolor Wall S t r e o t , every second foot of flood n a t o r i a l 
tha t passed fron the amphitheatre ir. tho stream, channel would carry 
apprcximately 19.24 pounds of mater ia l in suspension read so lu t ion . 
The stream bed near the mouth of the canyon, ircasurcd a t several 
p laces , averaged 15 fee t wide and 2 fee t deep. During the summer 
season, according to wanthor r e p o r t s , an average of nine storms a 
season have occurred t h a t would cause such a f lood , assuming tha t 
.2 of an inch, f a l l i n g within t en minutes, is ample r a i n f a l l t o cause 
a run-off . Assuming tha t the creek bottom i s f i l l e d for one hour 
a f t e r a storm, and tha t t he ve loc i ty of tho stream i s four miles an 
hour (a tir.od and measured pacing t r a v e r s e was t aken) , the stream 
w i l l carry approximately 6,602 tons of ma te r i a l from tho canyon. 
Fcr nine storms (which i s an average over the l a s t 4 yoars) i t would 
be nine t i n e s t h i s much, and for tor. days, with approximately twelve 
hours a day i r the spring when the stows arc mel t ing, i t would'bo 
one hundred .and twenty t i n e a tho t o t a l load car r ied in one hour. 

Those f i gu re s ind ica te tha t or: enormous amount of ma te r i a l 
i s ca r r ied out of tho canyon each year , (800,000 t e n s , roughly 
f igu red ) ; and when we consider tha t such water act ion has been going 
on for thousands of yoars , i t i s easy to see how tho e n t i r e canyon 
could have boon carved by r e p e t i t i o n s oi" the l i t t l e clmu1b,."'"r+f hf.-1 
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NARROWS OF THE VIRGIN EIVEK 
By C. C. Presnali 

Ivor since 1875 idler. G. R. G i lbe r t , a geologis t of tho 
wlioolor surveys, described The Narrows us "tho most wonderful do-
f i l o i t has boon riy fortune to behold", i t has boon a. nario to arouse 
tho s p i r i t of adventure axiOiig both geologis t s cud laymen. Although 
tho Xicno i s l oca l l y usod to designate any one of the throe, ccryors 
through which flows tho Virgin Rivor, yot i t i s nost oft on applied 
to the uppermost end naarov.-Gst 0:10 extending upward fron tho head 
of Zion Ccniyon, a t tho Toriplo of Sinauava, t o a point savored, n i l e s 
boyond tho north boundary of Zion National Parle. The r e l a t i o n of 
tho various canyons eon bost be undor-stoo,d by t rac ing tho course of 
the Virgin Rivor from i t s sourco near Navajo Lake to i t s confluence 
with tho Colorado Rivor a t tho upper aid of Mead Lake. 

The s t r ean s t a r t s at an e leva t ion of about 9,000 foot from 
nuincrous springs issuing from beneath tho Pink Cl i f f s that forn the 
south odgo of tho Markagunt P la teau , south, and west of Navajo Ledeo ; 
the l a rge s t of the so springs is supposed to bo tho underground out­
l e t of Navajo Lake, flowing in to Deep Crook. Tlio rector fron those 
springs un i t e s to f o m tho two p r inc ipa l t r i b u t a r i e s , Doop Crook a; d 
tho North Pork of the Virgin, as troll as Gooso Crook, Ilolob Crook, 
Ordorvillo Gulch, and o thers . Those crooks flow through narrow 
vrNlays fron 5 to 18 miles long, cut intc tho soft Cretaceous rocks 
tha t l i e between the Pink Cl i f f s ( l ir iostcnc) and tho Whito Cl i f f s 
(sandstone) of Zipr; but u.pon reaching t h o . l a t t e r f rnaa t ion they 
soon outreach t h r . s o i v c s into narrow gorges which in a for; n i l o s 
un i te t:; f i r ; Tho Narrows, extend in.g from tho junction, of Deep Crook 
and tho North P i r k of tho Virgin, t r tho Taaplo of Sinawava, s l i g h t l y 
loss then, nine r r i les (d is tances here given in descr ibing tho Virgin 
arc moasurod alo;eg tho stream., and arc obtained by scaJLirag from tho 
•most accurate : 0.710 a.t heard). At tho Toriplc of Sinarava. tho gorgo 
r idons markedly and i s of su f f i c i en t ly cli-f forcnt • charac te r t o bo 
dpsigiiatod as a separate canyon from. The Narrows, known as Zion 
Canyon. This coryer. averages half a r . i lo in dopth annd width and is 
nine and ore-hal f n i l o s long, torcninating opposite Wost Temple, 
which is one of tho wostornmest remnants of the ICql-ob P la t eau . Both 
Tho Narrows one". Zion Canyon havo boon formod i n t h i s p la teau , but 
they d i f fe r in. that Tho Farrows era cut through Navajo Saerdstor.o ox-
c lus ivo ly , whereas Zion Canyon, has boon fur ther entronchod into tho 
next lower layer , tho lo s s r e s i s t a n t Cjiinlo, which tlir-iugh under­
cu t t ing has favorod a widened canyon. Beyond V/ost Tauplo tho r i ve r 

• flews through a. r e l a t i v e l y wide valley eroded fron the work Chinlo 
and Iloenloopi forrratimrs, past the temno and fiold.s of S-pringdalo, 
Rockvil lo, Grafton, and Virg in , u n t i l i t reaches , i r a.bout oightoor 
mi les , an exposure of tho r e s i s t a n t haibab Limestroe on. t]io upthrown 
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sidc of tho Hurricane F a u l t . There i s a sr_c.ll cm yon, fciown. as 
Hurricar-c Farrows, ub Ait f ive r ; i los lor_g and fron. one hundred to 
f ive hundred fee t deep. Fron thence to the southwest the r i v e r 
flows through broken ccuntr;; for about twelve r . i les u n t i l i t erurges 
upon the broad va l ley surrounding S t . Goorgo. Through t h i s va l l ey 
i t follows a widely nxoaiiaoring course for about twonty-tuo r . i l e s to 
tho Utah-Arizona l i n o , chore i t cuts through tho Beaver Dee; Moun­
t a i n s , forming a canyon var iously known as tho L i t t l e f i e l d Neurons, 
S t . George Narrows, Boavor Da; I.hux:rtains, or Virgin Narrows. Tho 
l a s t ware is the one uost widely used . This crr_yo:: i s about twelve 
: ; i los long, end not over 1500 foot deep. South of tho Beaver Dar; 
Mountains th;o Virgin f loes a slot: r.oencToriug course to tho Colorado, 
e ighty-four exiles to the channol of tho Colorado, and about f o r t y -
seven n i l c s to the high v,ratcr l ino of Moad Lake, which i s about 
twenty-five r . i los below the torn of Bunkorvillo, itevrule. 

Til- r e l a t i v e e levat ions a: id", s izes of these four canyons end 
throe va l l eys arc shown, on. the accompanying di agree.. 

Fo.ch of the four has certain, i n t e r e s t i n g f ea tu re s , but tho 
upper;xost one, The Narrows, i s by fa r the most spec tacu la r , and the 
very fea tures which make i t so also render i t tho most inaccess ib le 
and leas t known.. Eor.ee i t ho lds 'g roa t a t t r a c t i o n s for tho rangy people 
who never loso t l o i r youthful des i res to penotrato into unknown 
p laces . Strange t a l e s concerning i t havo been told by some, of tho 
for; who hr.vo tra. vei led through i t , talo s of dangerous w a t e r f a l l s , 
t reacherous quicksands, cavernous roaches of e t e r n a l tw i l i gh t , or 
ras;;ing t o r r e n t s forming through c l e f t s two yards wide. A l l theso 
s t o r i e s havo elements of t ru th in thorn, but ovon when str ipped of 
t h o i r Munchaaison t r i r m i r g s , they s t i l l furnish in t r igu ing glimpses 
of a canyon that might challenge tho most adventurous s p i r i t . 

Tho previously mentioned desc r ip t ion by Gi lber t (• Geographical 
and Geological Explorat i ros host of ifeo 100th meridian, Vol. I l l , pp. 
78-79, 1875), i s en t i r e ly accurate but does not de t rac t in the l ea s t 
from, tho fasc ina t ing p ic ture pro 3 on tec* i:: other l e s s veracious ac ­
counts . In am effor t to counteract seme of the wilder s t o r i e s , aid 
enlarge somewhat on G i l b e r t ' s desc r ip t ion , t i c following f a c t s arc 
presented . 

There are several approaches to The Narrows fron t h e upstroaxi 
s ide ( p a r t i e s going through1 tho gorge soldow or never s t a r t from the 
downstream s ide , owing to t h e d i f f i c u l t i e s of uncling or swirwiing 
against the strong- cu r r en t ) , a l l of thorn reached by "Utah Highway No. 
14. One of tho eas ie s t approaches i s by turn ing south on a Forest 
Service road at Dry Valley,, a short d is tance west of Duel: Crook. In 
dry weather t h i s road i s passable with a. car for several r u l e s through 
and below the Fink Cliffs ' , In tho f a l l of 1936 we drove about eight 
mi les , l o f t tho car , and hiked on dorm tire Forth Fork of tho Virgin 
eight more .miles, to tho Walker Ranch. Two aid or.o-lalf r . i l e s below 
the rand: the strewn s t a r t s in t renching a rprrzo i : i to the Navajo Sard-
atone. Traversing t h i s gorge for s i : : ami three-- quart era miles br ings 
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Diagram of the Virgin River from its 
source near Lavajo Lake, Utah, to its 
confluence with the Colorado River 

above Boulder Dam, Levada. 
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oro. to the confluence with Deep Crcelc, and the- beginning of tiro Nar­
rows proper, which, in. about nine n i l c s opens out in to the Zion Can­
yon, making a t o t a l hike of twenty-six and one-quarter n i l c s for t h i s 
r o u t o . For sons roc.son th i s has to date boon the l e a s t usod rou te ; 
u*Q could l ean t d e f i n i t e l y of but throe ncn who had used i t previously 
to October 10, 1935, vJhou fovcr of u s , Don J o l l e y , Howard F i r n , Russel l 

.Mohan., end nysolf, ccr.a through in one and ono-quarter days. Doubt-
loss there hevo bee:: others of '.Thorn, r e do rot know. 

Probably the nas t strenuous route is by way of Tlrroo Crocks 
an.d Doop Croak, leaving the highway just vest of the surni t (Midway) 
or driving to ITavajo LrJ.ee and on south a faff m i l e s . Howard F i rn 
t o l l s no tliat t h i s routo is at l e a s t t h i r t y - f i v e B i l e s long. Ho spent 
two vory hard days in t r a v e l l i n g i t i n Juno, 1936. 

Another rou te , and the one rxs t often usod, i s by way of 
Crysta l Creole, By tiarning south at Y.'obstor F l a t , a car ecu bo driven 
several n i l o s toward the Crystal Springs r eg ion . Fron thence to the 
Tonplo of Siao.ve.va i s approximately t h i r t y n i l c s . At lo'nst two par­
t i e s t r ave l l ed t h i s route- during 1936, arid i t has probably boon 
t raversed at l e a s t onco a year for ten years or macro. 

Thcro aro , of course, several va r i a t ions to oach of these 
tlrroo rou tes , depending or. which t r i b u t a r y brook i s se lec ted for the 
s t a r t . Thcro i s also- a fourth routo, shor t an.d r e l a t i v e l y easy, 
consis t ing of an. auto t r i p t o tho loner .lolob Pla toau , and a hike 
dour. Oak Creole, IColob Crook, or G-ooee Creek. This i s the only routo 
tha t can r ead i ly bo rr.ee in one day. 

Tho reader nay infor fron. t he foregoing paragraphs that there 
aro no clangorous obs tac les or clangorous places in Tho Narrows. There 
arc nono, provided t h a t t h e t r i p i s nr.de at extremely low rotor, in 
l a t e September or October. D i f f i c u l t i e s are usua l ly net vory great i n 
l a t e May and June before the summer r a in s , or in. ea r ly Sept arbor a f t e r 
tho ra ins have ceased. Neither aro there r ruy d i f f i c u l t i e s fron. high 
wator during tho v i a t o r , but tho for t h a t have nado t h i s t r i p in 
freezing woathor have no des i re to repea t the porforrrxr.ee. Al l tho 
s t c r i o s of dangerous r a t o r f a l l s and. long s t r e t ches of t reacherous 
quicksands arc abso lu te ly unfounded. The only clangors in tho so 
gorges, as ide fron the ever-present liklihoccl of a sprained ankle or 
broken l e g , arc those a r i z ing fron. high r a t e r , which i s p r a c t i c a l l y 
continuous fro:: March to May, c:-£ occurs frequently and i r r e g u l a r l y 
between l a t o Juno and ea r ly Soptor.bor. High r a t e r in The Narrows 
i s a t e r r i f y i n g t h i n g . Safe beaches or lodges are p r a c t i c a l l y non-
ox l s t an t , and c e r t a i n death roulrl be the f a t e of a swimmer in. tho 
marrow, tor tuous channel, whore tho strcnr:. rushes foaming down a 
grade nine t i n e s as stoop as t ha t of the Colorado Rivor . 

The r ivo r usua l ly looks harmless enough to- the thousands of 
v i s i t o r s tha t t r a v e l the Narrows T r a i l every sunnorj and so i t i s , 
oven, in high r a t e r , so long as they rorr.in on tho t r a i l . I t i s even 
poss ible to pene t ra te in.tc the Narrows a mile or two beyond the t r a i l 
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with cor.parativo sa fe ty , provided i t i s dor.o i:: tho_ forenoon, on a 
c lear day, and whan, tho fiivot ford is_ riot ovor knoo door,. Knoo dopth 
at t h a i ford usu<ally neons waist depth before reaching tho nouth of 
the Ordarvi l la Gulch (two n i l o s abovo the t r a i l ) , and awirexdng dopth 
a short d i s t ance above tho gulch; and that r e a r s you turn around and 
go back - sTrirxni;rj upstroan i n t h e Virgin. Harrows i s l iko walking an 
tho c o i l i n g , i t i s n ' t done. During July and August i t i s very un­
wise to be in the Harrows beyond tho t r a i l a f t e r noontirio, sinco 
cloudbursts and f loods usual ly occur in tho af ternoon. Howevor, sor.io 
very dangerous onos have boon knurr to corre in the iroruing, so the 
only rule fo r absolute safety i s t o stay on tho t r a i l during the 
ra iny season. 

Lew water s tage , l a t e r in doptenbor and October, i s tho i d e a l 
t i n e f o r ' a Harrows h i k e , t h e r e are then no rare hazards than, on a 
s l ippery , rocky scramble through the rrountains, yat the t r i p i s 
strenuous onouch to t e s t the s t rongest h i k e r . I t offers serve of tho 
r e s t unusual and spectacular scen.ory in the wostcm Dnitod S t a t e s ; 
very d i f f i c u l t to photograph, however. For those who contemplate t h e 
t r i p , the fallowing notes m y bo use fu l . 

Sin.ee about half tho t r i p i s wading (or even, sor.otlrr.cs swir:-
rtir.g), i t i s best t o wear old l ight-weight c lo the s , and very heavy 
soled shoos to prevent bruised f e e t . A' change of "'.heavy wool socks, 
a b lanket , food for th ree to f ive r e a l s , a e n u r e , and adhesive tape 
cor.pletc tho n e c e s s i t i e s . Each party" should carry one rope in case 
i t i s necessary to " t r o l l e y " tho packs across a deep fo rd . These are 
the nininun require:--ants, assur ing t h a t rienbors of the par ty aro w i l ­
l i n g to t a k e ' t u r n s a t stoking a f i r e a l l r i g h t . 

Tho narrowest gorges w i l l be found above Tho Harrows proper; 
nine or ten foot i s the r-iniratn width on any of t i e routes previously 
given. There aro no w a t e r f a l l s on any but t i e North Fork r o u t e , where 
there i s a twelve foot f a l l tha t can be eas i ly walked around; jus t 
follow the dear t r a c k s , newevor, t h e r e ray be severa l a r t i f i c i a l 
f a l l s caused by log j a r s which are usual ly not d i f f i c u l t to scramble 
over . These jams charge in charac te r and locat ion with every largo 
flood; in fact the en t i r e b e t t o r of tho gorges changes rarkodly each 
year, due- t c the sh i f t i ng sand and gravel b a r s . S T . 1 1 patches of 
quicksand ray be encountered in a few p laces ; t he t r a v e l e r w i l l soon 
leer-.-, to de tec t then a t a d i s t ance . 

The deepest pa r t of the gnrgo i s in tho Harrows proper a t a 
point about four r i l e s upstroar: fro:.', tho end of the Narrows T r a i l . 
There the canyon i s 2300 f ee t deep, 2300 fee t wide a t tho t o p , and 
about twenty-five foot wide at the cot ton, but as viewed f r ee the bet ­
t o r i t appears t o be 800 or 1000 fee t deep and not ovor 100 fea t v/ide 
a t the t o p . This i s because near ly v e r t i c a l walls of that hoight 
shut off the view of the s teeply s loping walls loading to tho a c t u a l 
brink abovo. 
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Host of those rxtkfcvj the t r i p w i l l be looking for "tho place 
v.'here you see s t a r s in tho daytiric", aid "171.0x0 you can ' t see the sky". 
The Harrows do not have nono-po-iy on e i t h e r of these so-ca l led phono-
r.ena; they are cohnorplaces, for the s t a r s can be seen during dayl ight 
al".ost anywhere tha t the atmosphere is free of haze, provided ycu know 
whore and when to look for t h e brifjutost s t a r s , and in any r.iountair.0 you 
can. find nooks or recesses fror. which the sky carrot bo seen. I t i s 
the saw.0 in The Narrows. If sorxo bright s t a r s happen to be wi th in 
tho l imi ted irrifjlo of v i s i b i l i t y , they w i l l bo seen, perhaps a l i t t l e 
"lore p l a in ly than, fror: the open, viewpoint because t h e canyon walls shut 
out the sun l igh t ; and a l l sipl.it of t he slry can bo shut out in r.any 
hundreds of places s inply by r e t r a c t i n g in to one of the recesses that 
l i n e botli s ides of The Narrows. During our October t r i p wo saw no 
s t a r s , and could find no place where t ho sky could not be seen from 
tho center of the s t r c m . There were severa l p laces whore the slry 
was not v i s i b l e d i r e c t l y overhead, however. 

' Debunking thoso two h a l f - t r u t h s docs not de t rac t a t a l l fror: 
tho chasrric grandeur of the rprrjo. The s teep , forbidding wal ls with 
Grotesque carvings p a r t i a l l y revealed by the dim l i g h t ; tho constant 
rianacinG roar of tho r i v e r ; the crazy pa t t e rns rriclc by sha t te red t r e e s 
in tho log jeans; and the ovorwhehiing immensity of i t a l l giva3 °ue Q 
fooling tha t he i s descending into tho unknown depths of tho e a r t h , or 
t ha t he i s exploring m o t h e r p lane t , or t : a t he has perhaps become a 
par t of ColeridGo's f m t a s t i c dream -

"hfoero Alf, the sacred r i v e r ran 
Tbrough caverns measureless t o man, 
Down to a sunless son." 

Softening t h i s awesome spectacle t h e r e arc severa l openings, 
where the wal ls recede, furr ing rosplondant spots of color in the f a l l . 
There are occasior.al glirrpsos upward t:: tho pine covered 'p la teaus 
above the canyon. Along the stream, are numerous sp r incs , one very 
largo one being located or the west wall about two and onci-half miles 
below Goose Creek and four -and one-fourth miles above the terminus of 
tho Narrows T r a i l . This spring i s s u e s fron tho v e r t i c a l wall about 
twenty foot above tho r i v e r c:~.C. cascades in. s eve ra l streams down over 
a l a rge dome-shaped deposit of t r a v e r t i n e that has become heavi ly 
covered with green noss .and f e r n s . I t i s ore- of the .most beau t i fu l 
springs I have ever seen... 

At frequent i n t e r v a l s tbrcug;hm.it t i e gorge- water ouzels w i l l 
bo seer, and hoard. Their wild v/arbling; songs exac t ly f i t tho neod 
of the gorge, and they add j u s t tho r igh t accent of l i f e to tho 
somber chasm.. 

Al l these fea tures are car t of What may bo tanned without 
exaggeration "the t r i p of a l i f e t i m e " . 
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ALONG NATURE'S HIGHWAY 

A ::OTY bird record for Bryco v;as made on October 24, 1936, 
when a Lo:ig-tailed Chickadee (Bo: t h e s t e s r . t r i c ap i l l u s soptbr . t r ional is) 
was sear. feeding i"- the conifers bole:; Yovirga P o i n t , - a t an e l e ­
vat ion of an-proximately 8000 f e e t . Several Mountain. Chickadees 
( ? . / j . gar.iboli) wore seen nearby, and other l o n e - t a i l e d chiclaadcos 
nay have been in tho f lock, which was raving too r ap id ly f o r close 
s tudy. This b i rd has boon scon in Zion, and i s to bo expected in 
t h i s region as a migrant or uncomon winter v i s i t a n t . 

o. o.... 

One August day the usual afternoon automobile, caravan s top-
pod a t I n s p i r a t i o n Point to take one ro ro look a t the sp i res and. 
pinnacles of Bryco Canyon, before re turn ing to the lodge. About 
25 v i s i t e r s i n a l l formed a single l ine alone the r i n of the canyon. 
The sky was hidden beyond the black clouds t h a t clung close t o ' t h e 
e a r t h . In the r e s t the clouds par ted and a shaft of sunlight shot 
across tho sky, illurdixxtir.£ Bryco Tangle, an. a r c h i t e c t u r a l form 
beyond tho Great Organ.. The group's a t t e n t i o n was foeffaced on t h i s 
form when Thar broke loose - liphtn.inc f lashed, and a huge bol t 
s t ruck the top cf the Groat Organ. Evcir-ono in. the groin sex/ tho 
event, as the Organ r/aa in. l i no with Bryco Tor.pla and in the f o r e - . ' 
ground. Rooks: and srioko f l c r into the air jus t as i f a charge of ' 
fi.ynarJ.te had boon ign i ted in tho Organ. Frorxier.ts weighing over 
f i f t y pounds v/cre hurled in to the a i r . ' Several t ons of ma te r i a l 
were b las ted from, the top cf tho pinnacle and tho horseback t r a i l 
belov/ was covered with d e b r i s . After everyone had recovered f ron 
tho shock, they a l l agreed that Insp i ra t ion Point r e s properly raned, 

F.W»cf. 

Chickoroos (Sciurus f. frc:nonti) are quite evident ly on the 
incroasc in Bryco Canyon r a t i o n a l Park, as shorn by observat ions dur­
ing t h i s and the past th ree seasons. Mention, was made of t h i s in 
Nature Notes f o r September, 1933, when i t was s ta ted t h a t they wore 
then numerous enough to a t t r a c t tho a t t en t i on of tho t o u r i s t s , but 
had probably not yet reached t h e i r maximum numbers. Pais year they 
appear to be n c a r i n - the maximum., at l e a s t in tho southern and higher 
par t of the park. In a l l of the r a r e heavi ly fo res ted a reas the 
scolding notes of tho s q u i r r e l s are frequently hoard and t h e i r "niddons" 
are f a i r l y carrion.. In l a t e October the re was p l e n t i f u l evidence of 
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t h e i r work ajvxrp the ycllov: p;iucs, f resh ly cut coi-.oc end branch 
t i p s bci:yj very coiuuou, cnu the s q u i r r e l s tJicnsclvos bcir . j of tor. 
seen.. There ere ind ica t ions that the chickaree papulation, e l 11 in­
crease s t i l l noro next yea r . The crcp of cpr.es an.d seeds has boon 
unusually l a r p c - i h i s year , norr.ittin-:; the storuGP of aiuplc food 
suppl ies , a condi t io" t h a t i s often accivnxriiod. by Increased 
repreduction, of s q u i r r e l s and ether s eed -ea t e r s ; anil t h e r e i 3 
p lenty 'of rtxri f o r increased population, t o spread into the rx>ro 
sca t t e red stand-fl of yo l l c r p ine , some of tiiich. arc not: not con-
p lo to ly u t i l i z e d by o ther soed-oators , sue!-, as diipxnunks. I t 
vrill be i n t e r e s t inp to note hot- r.cuy years t h i s dense populat ion 
vril l continue before t h e r e occurs a rjroat decrease in numbers such 
as uas reported, in 1924 and 1925. C.C.?. 

Late in the ovenlnp of August 9, 1936, pk i l e dri^dn/; fron 
the north and of Cedar Breaks llonuroaet,, accor.paniod by;-Mr« F . F . 
Ra i l s , Projec t Superintendent of the CCC camp, a largo r abb i t ran 
ir. front of the ca r . I t v:as a t the top of the h i l l near Forest 
viovr, north of the- croup ( c l cv . 10,500 f t . ) . The r abb i t became 
confused by tho headlight of the ear and stopped for a for; n inutos 
so I had a chance to observe i t r.-oro c l o s e l y . I t v;as la rco i— s ize 
for a. r a b b i t , top of t a i l black, upper pa r t s dusky broun, f e a t 
t rk i t i sh . This was tho f i r s t rabbi t I had soon a t t h i s e leva t ion , 
aril fro:n fthat observat ions I had b chance to nako I be l ieve i t mas 
c Rocky Mountain Snot/shoo (Lopus ba rd i i b g r a i l ) . 

Rabbits s imi la r to t h i s have bean soon on t l is road to 
Navajo Lake. Barnes (in. Utah Manuals) s t a t e s tha t they have boon 
taken, at Maryavalo, and I v;as i:nfeir:ed by Mr. John Exccl l that lie 
had k i l l e d thor at Panpuitch Lake. G.Y.C. 

On October 22, 1936, uki la accrckio.j near the eas te rn boun­
dary of Bryce Pari: for evidences of the Lor. par JO Rats (Dipodomys- o rd i i 
cupidiniu3) r ecen t ly fcivxl t h e r e , * I una SarpSriood to find a Grass­
hopper I'.Icuoe (Onychoinys loucoras tor ".elan.oplu'yq). I t uas captured 
in. a 3an.d.y r /ash . t in t sup.portod a sparse p i ru th of sapobrush, sone four 
-•ilea cast of the park a t tho elevo.ti.r-. of 6000 f e e t . Since h a b i t a t s 
t ha t are exact ly s imi lar (except a feu hundred foot hipher) occur in -
oide the nark, i t i s not at a l l un l ike ly t h a t these in to ros t inn 
carnivorous n ice t r i l l be found r/ithir. the boundcxios sooner or l a t e r . 
In f a c t , v.*o are so sure of i t tha t t;e are addinr; t h i s species t o tho 
Bryce r r r a o l l i s t . G.C.?. 

(* P r o s r a l l , C.C., a:.d B a l l , E. Raynaud. Ranpes and Relat ionships of 
Certain. Iaarir:r.ls in South:: es t em Utah. Proc . Utah. Acad. Sc i . Ar ts aid 
Le t . Vol XII , pp. 211-213. 1936.) 
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I N D E X 

Zion-Bryce Na tu re T o t e s 
Volume 8 

19 36 

(Duo t o an e r r o r , some of t h e pages in volume 8 have been wrongly num­
b e r e d . Hence t o uso t h i s index i t w i l l be n e c e s s a r y t o c o r r e c t each 
page number from 18 t o 27 i n c l u s i v e by adding; 5 ; o , g . , gage 18 w i l l 
become page 2 3 , and i s so d e s i g n a t e d i n t h i s i n d e x . ) 

Along N a t u r e ' s Highway 22 , 3 1 , 42 

Bear Seen a t Cediar Breaks ( i n Along N a t u r e s Highway) 22 
B i rd Banding i n 1935-36 18 
B i r d s , P a i u t o Tamos f o r 7 
Black Widow S p i d e r and Young; ( i n Along N a t u r e s Highway) 32 
Bryce Canyon, Logend of 2 
Bryce , Ch icka ree P o p u l a t i o n a t ( i n Along N a t u r e s Highway) 42 
Bryce , E r o s i o n by Elood Wators a t 33 
Bryco , F o r e s t I n s e c t s i n • 13 
Bryce, Grasshopper Mouse a t ( i n Along N a t u r e s Highway) 43 
Bryce , L o n g - t a i l e d Chickadee a t ( i n Along N a t u r e s Highway) 42 

Cedar B r e a k s , Bear Seen a t ( i n Along N a t u r e s Highway) 22 
Cedar B r e a k s , F o r e s t I n s e c t s in 13 
C e d a r ' B r e a k s , Snowshoe Rabbi t a t ( i n Along N a t u r e s Highway) . 43 
Chick , W. Drew 

F o r e s t I n s e c t s i n Z i o n , Bryce , and Cedar Breaks 13 
M i s t l e t o e a t Bryce 22 

Chickadee , L o n g - t a i l e d , a t Bryce ( i n Along N a t u r e s Highway) 42 
Ch icka ree P o p u l a t i o n a t Bryce ( in -Along N a t u r e s Highway) 42 
C h r i s t i a n s e n , F . W. 

E r o s i o n by Flood Waters a t Bryce 3 3 ' 
L i g h t n i n g S t r i k e s Grea t Organ 42 

Cougar Seen a t Z ion ( i n Along N a t u r e s Higtiway) ' 22 * 
C r o f t , G. Y, 

Snowshoo Rabbi t a t Cedar Breaks "43 
S o u t h e r n Limi t of G lac i a . t i on in Utah 29 

E r o s i o n by F lood Waters a t Bxyce 33 

F o r e s t I n s e c t s i n Z ion , Bryce, and Cedar Breeics 13 

G l a c i a t i o r , i n U tah , S o u t h e r n L imi t of 29 
Grantham, Henry 

B i rd Banding i n 1935-36 18 
Grasshopper Mouse a t Bryce ( i n Along N a t u r e s Highway) 43 
Grea t Organ S t r u c k by L i g h t n i n g ( i n Along N a t u r e s Highway) 42 

Ichneumonid Wasp Seen. Laying Eggs ( i n Along Nc.tu.ros Highway) 31 
I n s e c t s , F o r e s t , i n Z ion , Bryce , c.^ci. Coder Brocks 13 

Hinasava a-.d Wynopits 6 
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