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This bulletin is i_ssuud monthly for the purpose of giving information
to those interested in the natural hisfory and scientific features of the
Grand Canyon National Park. Additional copies of these bulletins may be
obtained free of charge by those who can make use of them, by addressing
the Superintendent, Grand Canyon Nztional Pfurk, Grand Canyon, Arizona.
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» WHAT CAUSES THE CANYCN WALLS TO RECEDE?

By - G. E. Sturdevant.

As one views the Grand Ganyon - 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 River - apjears 1i%e a narrow ribbon winding its way through a :
small tortuous inner eanyon 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
" elghteen miles wide at one time in order to leave a canyon of that width at

the widest place. The causes, however, of the great width of the Grand Canyon
at the rims as compared to the relatively narrow chamncl are due to various
reasons other than the Colorado. Chief among these factors causing the recession
of the Canyon walls might be listed; vegetstion, changus in tempersture, wind,
rein, running water, chemical action, faulting, and gravity. These various

factors are really interdependent in accomplishing the recession of the
cliffs,

A competent observer passing along the rim is thoroughly impresscd by
the way vegetation hastezns the destructive z2ction. Lichens - sometimes
roferred to as the first rock destroyers - may be scen growing upon the bare
rock surfaces. These orimitive plants may =jpear insignificant yet they really
start the work thzt succossion of plants finish. The lichens are, in a sensa,
small sponges. Small amounts of rain water sre retarded and the weak earbonic
acid of the water storts t- dissolvc the limestone. In time a small hole
Is formed in the solia rock. Thesc tiny holes arc thern rcady for the next
Plant suceession - the mosses. These larger”sponges" retard more ruin w.ter
d larger holes are dissolved in thc limestone. A small amount of soil is form-
8ds This goil may be due to constant decay of moss or it may be carried to
the hole by wind or running water. The soil may then harbor z tiny sezd of
Some grass op flower. If the se.d is successful in growing the roots reach
oM in the partially decomposed rock. Water filling the enlarged space may
°Come frozen. This expznsion of water as ice in time causes = cr.ck to
devel“P- If a secd of some tres, such as a pinon, Jjunipar, or western yellow
Plne, reaches the crevice and grows, a visible force is scen moving huge
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ploo*s. As the trec growe, the rotts inersice in sizc, penctr.te deeper, and

the erack 1s enlnrgud more -nd more.
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rocks te centract.
solid rcek to flaze off or oxfoliate.

As the wind svays the troee to and fro,

4 prying wction is manifusted.
Gradvally hugo blecks of solid roek
&re torn asunder and ready for a
prueipitous plunge intc the Cunyon.
The actual drop mar not tak: place
vichin a Jear or even a hundred
Jears yet in time -1t is certain

to oeeur.

Changcs in tomperature as a
factor in the disinteszration of rocks
in & semi-arid region caunot be over-
looked. Tack 1uy the bare rock surfaces
rezeive the injunsive rays of the sun
anc, ¥ithin She C:aycn, ut lecst, they
bzceme too net £o hold in the hand.
This aeat cuusvs the vocs to expuand
a smail omount. Whan the s :n has
scotled below the horilzon, there i
an appreceible change in temperature.
Tue T s rodiste their hean snd may
evcn become chillad. Tiis czuses the

Expansion and ecntr.ciicn, in time, csuscs particies of

Wind acticn is another aporeciable fuctor causi.g the reeesgicn of

cliffs.
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From tae riw wue may notice where pocrly-ccmented soft logers of
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reck have been swept eut and have actually undermined resistant rock layers.
without a foundation to rest upon, well-indurated and well-cementei rocks break
off and roll into the Canyon. Again, near the Canyon rim, one may see where
the wind has removed the soft material between resistant layers of rock to the
oxtent of causing openings or windows.

Chemical disintegration of rocks goes on at a mach slower rate in a semi-

arid region than in a moist one. This action, however, contributes no nogligi-

‘ble amount of work as a rock destroyer. Rain water unites with carbon dioxide
s of the atmosphere and forms a weak acid known as "carbonic." Decaying

vegetation forms another wcid known as "humic." If given sufficient time

these acids will etch holes in limestone and finally provide places for roots
of plants.

Where the Canyon walls have recedcd most a much greater force is generally
responsible. Hiure it is found that faults or breaks in the earth's crust have
occirred in ages past. As the ccuntry was being uplifted, unequal pressur
was + oerted and a great crack or break took placu. Such a brezk of fault is
a line of weakness and along such a linc the rocks disintegrate faster and

the Canyon rim recedes more quickly. The best exampic of this is the Bright
Anzel Fault.

In places there is a sapping acticn vhere soft strata arc being removed
under resistant strata by running water. As the Canyon walls recede the action
of rumming water loses but little time carrying the debris away. In this
vieinity the showers, which are mainiy torrcntial in character, come with

sufficient forcc to remove the broken down material to the waiting transport -
the Colorado River.

Thus it is secn that the recessicon of cliffs is due to factors other
than the Colorado River. Geologists arc agreed that the Coleorado River was
never cightecn miles wide, Jet it has carricd away all the material that once
repesed as stratified rock where we now see a spacious Cgnyon.

FIVE PLAKNETS IN THE AUTUMN SXIES.
By - M. R, Tillotson, Park Superintendent.

Five planets visible in one evening is the unusual sight with which the
Watcher of the heavens is greéted at this particular scason. Two of these are
the so-called minor planets or thcse between 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 "ovening star" scen low in the west at sundown
and soon following the sun below the horizon. Beczuse of its briliiance
®ms is easily located and scen with the naked eye and the amateur is therc -
fore te pted to expect much of it as a telescopic objcct. These cexpectations,
o%ever, are never quite fulfilled since it is so brilliunt and presents so
lttle detail that it is impossible for the average tclescope to present a
¢learly defincd image of its sphere.

b Mercury is even nearer to the sun than Venus and while at times quite
right it sp constantly lost in the excessive light thut the mero seeing
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of it is sometimes an achievement for the amateww. The great astronomer
Copernicus is said to have died withomt having beheld it. At present it may
be seen shining as a star of absut the firsi wagnitude quite close to, west
anl south of Vonus. As a telescopic ubject it shows almost no de*ail in a
small instrumeat but it is aiways of interest to watch for its "prases."

Beth Mercury and Venus, being inside the o-bit of the sarth, that is, between
it and the sun, assumc phases as does the moon.

Saturn still shines in the southwest in its summertimc glory "in" the

constcllation Sagittarius and because of its rings forms a most interesting
telescopic object.

Shortly after sunset therc rises in the cast tho largest and, now,
most brilliant of all the plancts tho gient Jupiter, 1309 times the bulk
(sizo) of the earth. This is a most interecting telcscopic object prirci-
pally bocause of the ract that four of its larger satcllitcs (moors) may be
scon cven with a low powered ficld glass, if steadily held. A larger tclos-
cope will skow the flatteonirg of the planets globe at the poles and the two
grecater banas or clouc bclts,

It is now ncarly midnight whon thore appears on the cestcrn horizon
the great rvddy planct Mars, namcda because c¢f its blood-rea color, for. the ;
Roman war gnd. Mars is "iu" the constelletion of Tourus ond rot far from
Aldsbaran, the ficry red cyc of the Eull, No objec’ in our nuight sky except
the moon and one of our small estecroids, comes so ncar the carth as docs
Mars at the timc of a favorable "opposition,” Being outside the orhit of the
ecrth Mars, Jupiter, and Saturn can nevor exhibit crescent phases as do llercury
and Venus. Mars is, hovever, a becautiful and intercsting tolescopic cbjecte.
#hile such of its surface markings s the polar ice cips and the so-called
cercls arc visible only with large instrumcnts under favorzable condition®
ite .leorly defined image ©ond ruddy light give o peculicr fascinotion to -.zh
faint details o5 g0 appear through the tolescope of the "moteur. And if we
amatours are unsble to resch o satisfactory answor to the ever-prescnt question
as to whether or not lifc cxists on Moars we ot least nove an internsting problom
upen which to speculcte and we have the scti$faction of knowing thnt, in our
feilure definitely ta solvc this problem, we arc in 2 class with the world's
leading astronomors.,

BIRD BATVS.

By - lrs. G. ®. Sturdevont.

Tho animnls, birds, and small rodents of Grand Cnnvon Nrtion2l Park heve
Substanti=1 fricnds in our Chicf R°nger Jomos 3Srooks cnd his wifo. This summer
has been ~ particularlr dry onc so if Mr. Brools had not come to the roscue
our perk visitors and permenont residents would not hiv: had so much bird
life to CNjOY u

Lir. Brooks medc soverzl attempts to £ind rocks with natursl bosins but
finding this Ymprcctic-blc he hed lorge limcstonc rocks chiscled and scropped
8riducting them*so that the sm 11 birds could bithe ~s well &z the lirg.r ones.
This iden hag cortcinly bcen = wisc one for the smill birds toke such & delight
0 wding into tho dopth which suits their bothing purposes. This also cncbles
Irds of qifferent sizes to brthe =t the swme time, the larger birds giving
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their smmllor ncighbors - free shower, The Abcrt squirrcl =nd the Gils chip-
munk 7150 find groat placssurc in the both, It is o verv common sight to 3c0
goveral opocics of birds, ~ chipmnk or two, nnd o Squii'rol drinking at the
gome time. The only disturbing elemont is tho pretty old saucy long-crosted
Jjays all birds ond rodents discpoesr when he Snnounces his prosonce by o eovky
envk from a monrby tree. Oneo in o while ono of the pet deor comos for o drink
but usuxlly he likes to come ot
) cventids when the men folks oarce
ey 2t home to food nim bits of

apple or other doloctoblc foods.

In 2 somi-arid region ns
the C-nyon, about the only place
whern onc czon find meny birds is
at scme watoring placo. This

sunmner it has been gront fun to note
the differcnt firds thnt coma to e2at
and drink, At the proscent time we
hove the slender-billed nuthateh, the

Gregw—Tailco TewHEE pysmy nuthatch, the cunning little

groy titmouse, thc recd-bicked junco,

Thurber's junco, the desert sparrow, the rcd-hend d woodpceker, the grosbock,
Arkenscs flyeatcher, rcd-shaftod flicker, western blucbird, the green-tailed
towvhee, thc mountzin chickadee, the pinon jay, the lorg-crestcd juy, ond the
permancnt residing robins. Mrss Brooks has beon quite amused by an,albino
robin which comes to drink at hor bird bath and eont of the corn bread thot
she makes for the birds. This freak of nature hes also been scen & number
of times at thc public auto camn ground by park visitors.

At present Mr. Brooks says thot e is kopt busy mceting the constont
demend for these baths. Pormoncnt residents desire them for their
ornamental appearance as well as
for their proctical value.
Yothing could be more attractive
to tho birds thin somec of thosc
mossy little pools which thoy
must belicve kind providence
has provided for theom.
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