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• WH~T CAUSES TFE CANYOi~ WALLS TO a-;:CEDE? 

By • G. E. Sturdevant. 

As one views the Grand Canyon - the grandest of all canyons - he is 
invariably impressed with its magnitude. From rim to rim it varies in width 
from four to eighteen miles. From the rims the great transportating agent -
the Colorado ~iver - a~}ears li~e a narrow ribbon winding its way through a 
small tortuous inner canyon scarcely four hundred feet wide at its depths. 
To the layman it is a puzzling situation to analyze - a river cutting a path 
three to four hundred feet wide while the rims above vary in width from four 
to eighteen miles. He concludes, therefore, that the river must have been 
eighteen miles wide at one time in order to leave a canyon of that width at 
the widest place. Tbe causes, however, of th0 grua t width of the Grand Canyon 
at the rims as compared to the relativel y narrO'n channel :lore due to various 
reasons other than thu Colorado. Chief among the se factors causing th e reces&ion 
of the Canyon walls might be listed. vegobtion, ch~os in temper'"ture , "Rind, 
rain, running water, ch~micul action, faulting, and gravity. TheSe v~rious 
factors are NaIl J intord~pcndent in "l.ccomplishing the recession of the 
cliffs. . 

A competent observ~r passing along th8 rim is thoroughlJ impr()ss~d by 
the way vegct!ltion hustans the destructivu action. Lichens - sOlOOtim"s 
referrod to as the first rock destroyers - may be s""n g:oowing upon tho; bare 
rOCk surfaces. These ;>rimiti ve plants may !I.Jpe" r insignific:.mt yGt they really 
start the work th::.t succession of plants finish. Tho lichens are, in a sunse, 
small sponges. Small <$lounts of ruin w<: t cr " r e r~' t:ll'd<ld ana. the ,;"uk carbonic 
acid of the watur s k.rts t ) dissolv() th ',:, limestone . In time a small hole 
is formed in the solid rock. These tiny hol e s are then r e:,dy for the next 
Plant sUCClGssion _ the mosses. Th0S0 larger" sJ?onges" rGt :'lrd more r tdn w .• ter 
and larger holes are dissolved in the limestone. A small nmount of soil is form­
ed. This soil may be due to const:mt dec:J.y of moss or it mllY be carried to 
the hOle by wind or running ,,::otero Tr,e soil may th ()n harbor a tiny se"d of 
s~ grass or flower. If the se~d is successful in gr~Ning the roots reach 
d~ in the partially decomposed rock. Water filling the enlarged space may 
become frozen. This 8xp:msion of w:lt ~r :1.S iCB in tim€; cause s :, cr,.ck to 
develop. If a scud of some tretJ, such as a pinon, junif)'Jr, or w0stern yellow 
Pine, reaches the crevice and grows. a visibl e force is soen moving hug" 
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bloo" S, As th,· tree gro','E, the ro~s incr(j ~&o in size, pEm.: tr.'.t<l dev.!'dr, and 
the or:lck is onl!.,r!;tod moru :Jld more. As the, 'IIind s '::!l]s th rj tl"t-ti to 3lld tro, 

u pryilJg i.!.Ction is manif"st"d. 
Gr:ldu:llly hugo b1 0cks of solid rock 
UN t)I'n uEulld0r and r~:ldy fer a. 
pr"ci.,J~t"us plungo int~ th" C:;nyon. 
Tho actl.;:J.l irop m;l :' n ot ta~0 placo 
\";i 'chin [;. ~"f):lr or e:.run a hlAndrE.:..l 
;10',1·8 ye t in t ime ·1 t is certain 
to .:occur. 

ChG.:Jgc s in t Or.1pc :"atur e as a 
f'!lct or in tho disi nteGration of' r ocks 
in Co st.:rni-o.rid Ic5'iol'} C:l!mo:c bl.; ovcr-
1;)ok0d, :.ach 1 "y :;ho ba!'o rock surf .. ces 
I·0~f. i ,rt,. +.he i~:url.::.l v(; r':J.ys of thb sun 
anr;. 11: thin ';11" ~:;' : llycn . "t le::.s~. they 
b8 o:·~ rn" t uo b ot t .J h 01d in tht; hund. 
Thi C :u;3. t c~~Svs 't}! ~ '(()c1':s to t.,'! xtJ..ind 
[l BJT '.l~ ... l Dn '(' ... Hl! t ) 'In>~'l1 th\,.. s :n has 
s ,,)t. t led. be l 0'.'" th ..:; bOY' izOl: , tht::re i 
U!1 .ail:")! vc i _~l o ChUD5'l1 bl t~m.c?ar' a.~ur0 . 

T1.l(: r)c .::-8 r '~d:i ':.. t b th ·:) ir r.C:lT. :.";,nd may 
evcti bee :;me ch:ill .-:d. T:: is causes the 

reels to c ontr act. Expansion ~nd c cntr .... c ·i;icn, in tim~ , C S1AfH.; S p!ll" ti clc s of 
solid reck to fl·'m efr' ) r .)xf0li:ttc.. 

- - - --
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rtok have been I'wept lilt and have aotually undermined resist!lJlt rook la]8r8. 
·;;ithout a foundation to rest upon, well-indurated and '::ell-cementei rooks break 
off and roll into the Canyon. Again, near the C~n]on rim, one maJ see where 
thtl vlind has removed the soft material between resista!lt lD.,7ors of rook to the 
oxtent of oausing openings or windows. 

Chemioal diSintegration of rocks goes on at a m.loh slower rate in a semi­
arid region than in a moist one. This aotion, however, oontributes no nogligi­
,bIe amount of work as a rock destroyer. Rain water unites with carhon diOJeide 
gas of the atmosphere and forms a we3k acid known as "oarbonio." Decaying 
vegotation forms (mother _cid knov;n as "humic." If given s'lfficient time 
these acids will etch holes in liJr.estone. :lnd finally provide places for roots 
of plants. 

Where the Canyon w:"lls havil receded most a muCl1 ~re:;.ter force is gonerally 
responsible. H.: re it is found tl".r.t faults or breaks in the earth's crust have 
occ·.1rred in oges past. As the ccuntry was bei!lg upliftod, unequal pres SUI' 

was ' (Jrtad and a groat crack or bre n.~{ took pl:;.cu. Snch a break of fault 1D 

a lin" of wee.kness and along such a lino th8 rocks disin~egr:lt(] fastor and 
the Canyon rim recedes more quickly. The best example of this is the 'Bright 
Ang'el Feul t • 

In places there is a sapping actien "hore seft strata aro beir.g r<lmoved 
under rcsist~nt strat:l by runn~l1g \,i:lter: As tho Canyon walls relJcdc the action 
of running wutcr 106es but little time carrying' the debris aw:;.y. In this 
vicinity the showers, which are mainly torrontial in ch:::.r:lcter, COl'W with 
sufficient forcc t ·) r"movc the broken down matorial to the wai ting transport -
tho Colorado Ri ver. 

Thus it is sean that the recussion of cliffs is due to fuct ·)rs other 
th:m tho "Colorado River. Geologists or.: agreed that th0 Colcrad0 River W;lS 

never eighteen mile s wido l yet it has carried away all the mat"rial that once 
reposed as stratified rock where Y;e now see a spacious Canyon. 

FIVE PLAl:ETS IN THE AUTUMN SKIES. 

By - M. R. Tillotson, Park Superintendent. 

Five planets visible in one evening is the unusual sight with which the 
watCher of the heavens is greeted at this particulur season. Two of these ar& 
the so-called minor planets or these betweon the earth and the sun, Mercury 
and Venus. The others _ Mars, Jupiter, and Saturn, are outside the orbit of 
the earth. 

Venus is the brilliant "evening star" S<len 10';: in tho w(.st at sundown 
and 800n fOllOWing the sun bolo" thu horizon. Bec:::.uso of its brilliancil 
Venus is easily located and seen wi th thtJ naked eye anJ. the :.lm~teur is thero­
fore t Hpted to expect much of it as a tdloscopic obj0ct. These oxpoctations, 
h~ever, are never quite fulfilled sinc0 it is so brilli~nt ana presents so 
little detail that it is impossibl e for the averoge tvl escope to present a 
~learly defined image of its sphere. 

b Morcury is even nearer to tho sun ' than Venus and whilo at times quite 
right it so constantly lost in tho oxcessi vc light th::t the mero seeing 
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of' lt is sometimes an achievement for the amate1l1r. The great astronomer 
Coptlrnious is said to have died witho~l t havi:lg beheld it. At presl'nt it ~ 
be ~Ren shJ.ning as a star of ab:;ut thn flra '~ 1Jl=.~.itude quite close to, 't'I8st 
ani south of V'3llt~s. As a telc'H; opic ubjo('t it shows almost no da'·ail in a 
sm.~ll inutlume~1t but it is fI.l,·laYs of interost to wateh for its "pl'..a.:sos." 
Bcth MercuTI and Venun, being i nside the o~bit of the earth, that is, between 
it and the sun, assumo phasos as doea the moon. 

Saturn still shines in the southwest in its sU!lImertimc glory "1n" tho 
conseollation Sagittarius and because of its rings forms a most interosting 
tolescopic ob.loct. 

Shortly after sunset thoro rises in the oast tho largest and, now, 
most brilliant of all the planets tho giant Jupiter, 1309 times T.he bulk 
(sizo) of the earth. This is a most intorec ting tclescopic ob,i%t prir:ci­
pally booause 0f the fact that four of its larger satellites imoCJl~s) msy be 
seen evon wah a 10W pO',vered fiold gJ ass, if s te,'.dily held.. A l~:rg'er telos­
copo will sl:ow tho flattQnir.g of tho planots globe at tho poles ani tho two 
greater ban~s or clouc belts. 

It is no~ nearly midnight whon thore appears on the e~stcTU horizon 
the g!'eat rvdd.,y plane t Har~. namccL bocc.usc cf its bleod-roa. COl ')i', fO!' . tho 
R~n war g;-Ji .. Mars is h iu" the c·onntu:' lc tio:1 of Tf'.u!"t.~G f'..nd cot f~r from 
AldGbaran. ~ho fiory red eyo of tho Bull. No objcc~ in Ollr h:!.gilt nlry oxcopt 
the '!loon anJ. or.o of our S',lLlll t'.storoids. oomos so nec r th" o:J.rth as docs 
Mars at tho tir.lO of a fC.vor!lJlo "oppos ition." Being outcid'J tho orbit of tho 
oerth Mars. Jupiter. and :::;~turn ce.n novor exhibit closeont phn3 CG IlG do 1\arcury 
!lnd'Tonus. Ma.!'s is. hm'cv'Jr, a bOD.utiful p.nd. intorr-stiI1,3' tolosccpic cbjcot. 
While suoh of i tn surf"lce rnnr~illgs e.s the polnr ioc c"ps cnd tho sa-c.J.lled 
CC.!l.<'.l.S aro visiblo only with lnrgo instruments unior fr.vor~blo conditiol; -
it, .; lot:'.rly dofinod im..1.ge ~.nd ruddy light givo n poculicr f aGcint:'.tion to __ ,~h 
fl!int dote.ils ['.s ito appear through tho telescopo of the ~ m:: tour. And if "0 
=tours are une.bl o to ro.~ ch t:'. s('.tisf.:'.oto:;-y ::ms',vor to tho ovnr-prescnt quostion 
as ta whether or not lifo oxists on Mars we ::-. t loast hc.vc e.n intcr.-,sting problom 
Up(\n whio:l to s'Docul['. to and wo hc.vc th0 se.ti~fe.ction of knowing th.~,t. in our 
fcr:'ure d.ofinit;ly to solve thin problem. VIO e.ra in a 01..'13s "iith tho ",orld's 
loading nntronomcrs. 

BTI:lJL~~§. 

By - 1'!rs. G. ~. Sturdov~nt. 

Tho !'.ni!'"l['.l~, birds. ani s=ll rodonts of Gr..'1nd C ~.nvon }:~ tioncl Park hl:.vo 
substo.nti~l fri cnds in our Chiof Cl.~.ngcr J cmon 'l rooks (,nd his wifo. This su'?!1.'1lor 
h()s been Co 1l.':'.rticulorl'T dry ono so if ~!:r. BrooJ~s h.'ld not como to tho rescue 
our p~rk vis i torn ,:md p:orm~ nont ron idents woul·i not b:' .V) h..'1d so :lIUch bird 
life to onj oy .. 

llr. Brooks =dc sOTor::.l .':'.ttompts to find rocks with n:., tur~· l b~. sins but 
finding this lr:mrc.ctic ··bl o ho hc.d lcrgo li!!los tonc rocl<-s chiG 010d cnd scrr'pped 
gr" du~ting thorn· so th:l t the om 11 birds oould b : tho ~,S well ['. ~ tile l::r:; .. r once. 
Thb ida:'. h..':'.G ccrt:.inly b (.an " ,.,ise ono for tho sm~ . ll birds t::.ke, such c. Cl.olight 
in VI:lding into tilO depth ·.-:hich Guita their bC. thing purpose:::. ThlO :llso on~.bleG 
bird:: of difforent 3izc3 to b~. the ::. t th'l c'.mc ti'llo . the l~rgor birds giving 
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their m:r.ll?r neiehbors - free ohor.'cr. The A.bcrt squirrel ~.nd tl'.e Gib ohlp­
munt, "'.1JO flr;d ero::1.t pl'")~sura in tl:.:; b,·.th. It i:; :: vcr"! oo=on oight to ~eo 
Gover.::1 G!lOOlCO of birds, ~, ohipl!lUnk or two, "'.nd 0 squirrol (lrinking "'.t the 
s"J!lO time. Tho only distur't>ing elcment is th~: pretty old OIlUOY long-cr~oted 
j~; all birds ::nd rodcnt3 di!l :.ppc:: r ·"hen ;10 ::'.nnouncC'G hio pr'.~oenco by :! c=,~1ky' 
c".l'!k from :1 no('.rby tree. Onc') in ::' . • 'hile .ono of t·hc pet d(·er comes for:! ' drink 

" " \ 

but usuc.lly h() l1zc::; to como (,t 
cvonti:k uhon til!) mcn folks ere 
c.t homo to fced him bits of 
epple or other dolect:.blc foods. 

In n semi-arid rcgior. ~s 
the C".nyon, :lbout the only plnce 
\'Iher 0 onc C::ll fine! =ny birds is 
rlt :JCr.lC "i;·~t Gring pl~cc. This 

su=('r it ',,-: :, been sr ~".t fun to note 
tho diffcrent firds th.".t comJ to e:lt 
::'.11d dr i nlf. At thc present timo we 
x.vo t '10 slend.er-billed nutJw.tch, tho 
pygr:r/ nut:w.tch, tho cunni!"-€; littlc 
gra.y titmousc, the rlJd-b:·.cked junco, 

Thurber's junco, thc desert spl".rro\'l, the rcd-he~ d d woodpecker, t}J.e groobea.k, 
Arkc.no::s flycatcher, red-sh:.:.ft ·)d fliclter, Vlcstorn bluebird, thc grecn-teilcd 
tonhee, tho mount2.in chickadee, tho pinon jay, th0 10l:g-erostcd. j~y, a.nd tho 
ponnanent residing robins. Mr ,; .. Brooks 11['s bean . qUite a.musod by an,albino 
robin ,;hich comas to (lrbl~ at her bird b" th and e'"- t of the corn breed t,1L:t 
she makes for the birdG. This freruc of neture he:; also bean seen n number 
of times at the public auto c=p ground by pa.rk visitors. 

At present Mr. 'Srooks says thr t ::0 is leapt busy meeting the consta.nt 
d=nd for these b::ths. Po~nc·nt residents desire them for their 
orrm.mental appea.rance a.s \';011 as 
for t heir prnctical v~luc. 
Notbing could be more attrnctive 
to thlJ birds t~·.n sorno:: of t :~ese 
mossy little pools \'Ihien t}J.oy 
must beliove kind providence 

!il .... .2 - . 
ha3 provided for thorn. 


