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Mis Bulletin is issued monthly for the purpose of giving in=
formation to those interested in the natural history and scientific
features of the Grand Canyon Notional Park. Additional copies of
these Bulletins may be obttained free of charge by those who can
make use of them, by addressing the Superintendent, Grand Canyocn
National Park, Grand Canyon, Airizona.

SCIENTIFIC 'JORK CONDUC.ED 5T GRMD CaNYON

Dr. Vernon Bailey, Senior Biologist, U.S. Biologieal Survey,
accompanied by his wife, Mrs. Florence lferriam Bailey, author of
"Handbook of Birds of the Western Umited States," and "Birds of
¥ew Mexico, and by an agsistant, Miss Hastings, arrived at Grand
Canyon on iMay 6 for a visit of several months. DImring this period
Ir. Bailey plans to make a detailed study of the animel and plant
life, especially in its relation to the Life Zgm prineipals, and
to investigate the desr problem on the Kaibab. Mrs. Bailey mean=
while is making a study of the Wird life.

On May 22, Dr. Douglas Johnson, Professor of physiography at
Columbia University, arrived 2t the South Rim for o ten-day visit .
Bre Johnson is making a study of the Grand Canyon problems, cm-
pecially those relating to the davelspment of the educational worke

has given a mumber of -interesting lectures at the Yavapai Point
Station and the ampfire.



THE CHUCKWALLL

By = Miss Barbara Hastings.

Down in the bottom of the Grand Canyon and over the low hiot deserts
lives a large, dark, rough, rock lizard related to the iguonas. This
lizerd - the chuckwalla, is onc of tlie largest found in the United States,
seuond. only in cize to the gila monster, and for untold ages it has fur-
nshed o choice food for desert Indiuns. Iany o procpector and descrt
wayfarer hav made a meal on one of these big lizards gnd found ite flésh
palatcble and wholesome.

Rocartly while following « faint trail along the Colorado River ncar
phentom Bench, I wos with Mr. Vernon Bailey of the U.S. Biclogiczl Survey
when nz Jdecurcd a large chuckwalla. He collocted it for a speeimen and
for sSudy. Its stomich was carefully cxamined gsoon alter it was colleet-
ad and found to contuin flowers und veveral of the local desert plunts
all of which were co_lactod in the immedictc vieinity for identification.
The larse flowver heads of three specics of milky=-juiced composites had
been caten to the number of 118, wnd three fresh flowers of thz yellow
bean bush (cassia covesii), Those represcnted the breckfast of the chuck-
wellas The second stomach contained & similar amount of flowers of the
same gener:l mature btut in a digested condition. )

Thoe lizard was talen to coamp, skiined and mounted for exhibit at the
Yovapai Qbscrvation Station. The meat was corafully saved for a foust.

It wee rozsted on coals lute at night cnd eaten by a party of cight people.
gocked 1xn wvhis way it proved o Le rother tough and dry, but the meat,
which acs vhite, tusted somewhat like chicken. N:cdless to scy, there was
only eacugh for cach poerson to have a small bite.

45 the chuckwallas are o part of the interesting fauna of the Grand
Canyon, they are not recommondzd as an article of food, howcver, they will
2dd much interest to the trails as they bocome totier known and their
habits understood.

LIFE ZONES OF THE GR:ND C.NYON
By - Vernon Builey
Senior Biologist, Burccu of Biclogical Survey,
U.S. Depurtment of igriculture. .

Fow localitios show lifc zones more distorted and extreme in their
Variation then tha Grand Canyon of the Colormdo in irizona, but this un-

Usual variation from the normal offers problems of special intercst and
imporiance.,.



In crossing the Canyon from Yoki{ Point dovm tho trail, across
the suspension bridgoe and up Bright .ingel C roek to Bright .4 ngel Point
on the north side and bock ugain vin the Indian Gerdon Trail, 1928, I
was able to check up the life zone levels and mop a cection of the Con—
yon in a very generzl woye. To mop the whole eanycn s it should be
mapped for life zone ond distribution would require much more dotziled work.
Enough has been dene to suggeat the oxtent to which the Canyon may act as
o barrier to the extensicn of ronge of mony species of plonts and animcls.

Lower Sonoran Zone

Beginning a2t tho bottom 7o hive g brund arec of Lover Scnoran Zonc
running uwp throush the Ceonycn and throush the Canycn of the Little Oole-
redo River onto the low part of the minted Desert, to o little beyond -
Cemeron or to about the 4,000 foot ecnfoure In tlhie Qrand Conyen the zcne

reoches up to approximately the 4,000 foct level on the northeast exposurcs
* ond tc the H,000 fcot level on the southwest expcsurces with higher and
lower limits where the slopes arc cbrupt or very stoecp. Generally the
zone is two to four miles wide but in placcs runs boek Into side conyons
to ¢ much greater width. It is charccterized by o very hiet ¢nd dry climate
such as is found cn the Colorcdo and Mohave Deserts and in the Death Vol-
ley region end by a large part of tho plant cnd animl life of these
descrts.

Its plonts arc the mesquite, cotsclow, two species ef arrov-wcod
{Baccharis glutinos: and sergilcides], Burro Brush (Cclecgyne remosissime],
Franseru qumoca, Aylorrhize Gtortifolis, 3ncelic fruteccens, kovberlinio
spinose, Thommosmz meltonum, LpAcarc nevodonsis, Ludubersia incama, sacd
scale (itriplex [nut eoncscona] ¢ Tedeow (Agave uichonsis], Nerrow Leaved
Yucca (Yucen horrimonicc], Prickley Pesr Ccastus (Opuntic engelmonni},
Eehinocurcus engc Lo~nn., EBchinococtus xcrantherncides, ond mony othor
descrt gpceics thot I have Tcrgetten the nomes of. g

The lower Scnercn reptiles natcd cre the chuckwalla (Scuromslus ater),
western collored lizord (Crotephytus collzris bnileyi), vhip=tciled lizeord
(Cnomidophurus tigris), 1tTraec scnly lizord (oc.loporus mugister), several
specics of smnll Scoloporus, Utch stansburicna and Holbrookia maculata
flavilanta., and others nov identified.

The snaekes have not been collected or identified.

Te Lower Sonoran birds are past the breeding seascn and can not be
- Usted at this season of the yeer, although the Gambels quail, Cassinfs
kingbird, tlack phoebe and the canyon wren are still common.



e mammals of Lover Sonoran Zone in the canyon have not been

thoroughly cnllected but among them are the anselope, squirrel, chip-

run's {.Jonuspermophilug cinnumomsus|, desert wood rat (Neotama desert-

orwn), CLift mice _ Paromysous cromicus) and Peromyscus orinitus stophensi)
WEdery harvast mcuse (Telthredonfonys megalotis daserti), intcrmediate
npekel wwuee [Perognatlids inuernizdius) pockut govner | Thomomyd perpalli-
(sl aareusy), TittTe canyon bat (Pipistrellus hesperuc), free-talled tat
?ﬁdﬁf—ﬁr mexiconal .

Uppcr Sonoran Zone

Upper Sonoran Zone covers both slopes of the Grand Canyon avove the
lower Sonoran, or from about 4,000 to 6,000 fect on northeast exposures
end from 5,000 te 7,000 feet on southwest exposurcs, varying groatly with
the steepness of the slopes.

It is gencrally characierized by the nut pincs and junipers, westoern
red~bud, hackberry, two kinds of ash (Fraxinums anomzla cnd mucropctalal,
small lecved mountain mehogzny (Cerencarpus paucideniaztus), skunk bush,
ipache plums, prickley leavcd oak (Cucrcus turbinella), monzanita
(irctostaphyles pungens), Yucca buceuta, @ small prickleoy pear, ond &
morml laric cactus.

Its rapliles are Sceloperus graciousus and & cr 3 smaller specics of
the genus, hernandes horntozd, & litolc send lizard, Utch orncta and a
Holbrookia ?

Its few resident birds fourd afier the hrecdliag Sucion o0 w7y woc
the Woodhouse jay, Sayfs phocbe, rock wrea, 2ué nciwd izl

Ity aumnalc ore She mountoin ehoup, ankelopu, Fila cluiprial, £0CK
3quirrel, big-¢cored and Rowley whitc-footed mice, flat-teiled wood rat
(Neotema lepide), and ro nd-tciled wood rat (Hootomn moxicana pinetoxrwm)
groy fox, ring-toil, gpottod skunk, «nd several spocics Of Dots.

PTrangition Zone

Tronsition Zone oxfends from about 6,000 foct on northecst slopes
and 7,000 fect on wornthwest slepes up to the highest part of the pl tecm
along the south rim of the Cunyon or to cbout 7,500 feet, rnd on the north
8ide of the Canyon to sbout 8,500 feot on gontly sloping southwest ox-
gosuros, cnd to 7,500 feot or somctimes lower on stoop northcoxt ox—~
osurcs .

It is well marked by the yellow pine, Gombelts ock, Few Mexixs locust,
Westorn ironwood, socor Heomexicomum, sagotrush (.irfemisia arbuscul:),
Mountain mahogany [Gercocarpus intricctus) Oregon grapes (Berberis fond-
3-3_1‘_1_ cnd repens), ond monmy other shrubs cnd flowering plonts.




g Its only noticcd reptilc was g big dark colered bull-sncke, probubly
|pituophis catenifor giej: 1ogerd, pullod out of a Cnllospermophilus burrow
neor the ronger stafion onm TAC nerth rim of the Canyon.

Its resident or breeding birds cre the wostern hairy and downy
woodpecekers, Lewists woodpecker, pyguy nuthoateh, westeran wood pewee, ves-
por sparrov, .[rizonm chipping sparrow, cnd mony others.

Its mummels ere the .bertrs gnd Koibab squirrels, the .rizonc ground
squirrel, tho bushy tzilod wood rcot, the fulvous pocket gopher, and the
poroupine, the rufus deer mcusc, =nd larzc brown bot.

Canadinn Xoneo

On the Kiibib Plateru the Conndinn Zone covers the high country from
gbout 7,500 fect on northeast slepag and 8,500 fect on southwest slopes
up to thc hijhest parts at about 9,000 fects On the steep canyon walls
facing northenst strips of Crnadicn spocics extend clonz the base of
sheer cliffs much lower down, and in nony ccasces bolow the Transition Zone
Specios which cover the more roundcd slopos cboves In some plrces these
Cenndicon Zone strips re.ch the level of Upper Sonoran Zenc on opposite
glopes foeins towerd the weorm roys of the sune M cny of thuse Canadion
zone sirips show under the rims of the Canyon clong both sides ond tend
to confuse the cbscrver unless their crigin is understoods Gonerally
thoy .ore where the sun never shines or where it touches for only o short
tine dwring socae pert of the doy, «nd ofien they cre wherc snew drlfts
swer in wintor ~nd lies late in snring, kesping the greound covl and moistie

C(chodian Zone is chorccterized by Psudotsuge taxifolia, Plcec engel=
monni ond parrycna, Abios econcoler, Juniperus siborica, ropulus ~urca
and mony of the shrubs ond low plzmts 0T GhG Rccky Meuntoin Ooncdion
Zone.

It h~s ne raoptilas.

Its birds cre the Richardscn grouse, Williamson scpsuckor, long crest-
od Joy, red crossbill cnd meny others.

1ts mam:ls ore the mule deer, the spruce gquirrel (Sciurus fromenti)
the Colorado chipmunk, the Colerado pocket jopher, and probobly scveral
nicc and shrews that have not been collected.




WIND EROSION IN IHE GR.ND CENYON

The Grand Canyon of /rizona has long been featured from an educa=—
tional point of view as the world's most magnificent example of erosion.
Furthar explanation will in most cases specify that this erosion is due
%o the combined efforts of water, wind, temperature changes, vegetation
and chemical action. Thus far nearly every geclogical student will agree.

48 ragards the offeots of wind erosion, however, and the rclative
proportion and importance of its work as compured with the master under=-
taking in Grand Canyon, thero are apt to be vust differences of opiniond
Not only among the public but even among scizntists there frequantly
appears to be a general foeling that in a semi-arid rogion, wind action
is mainly responsiblo wherever lurge alcoves or scmicircular curving ¢liffs
are to bc found. In many casce this is correct = but such fecatures are
by no means definite critoria.

Just recently the "irches National Monument™ in Grand County, Utah,
was esteblished by President Hoover. In croating thig monument some
4,500 acres were set aside for their oducutional and scenie value -
principally becausc they contcined "oxtraordinory axamples of wind erosion
in the shape of gigantic arches, natural bridges, windows, spires,
Balanced rocks, and other unique wind-worn sondstono formationgu™

Still closer home, we £ind in the high countty above Kenab to the
north and in the Painted Desert to the east some very definite indicctions
of wind action in the form of pebbles chd limestone fragment® which ara
actunlly polished on their oxposcs aldes. EHerc on the flat, nearly bor-
ren plateaus, scnd storms and goles ore nat at 2ll rare cnd one Ins but
little difficulty in realizihg the importonce of such wind blasts in oarw-
ing many of tho feoatures, though cven hore it is believed by some iminent
goologists that much of the faneiful sculpturing is dus to water action.

In the Gr.nd Canyon of . rizona wo find no pronounced or promincnt
evidences of wind cction - nor should it be cxpected. The Canyon, itself,
is rather sot-off from the main storm courses of tho overlying platecu
country, and its very depth acts cs o protection cgoinst the wrath of the
vinde To be surs, rother violent blows ore encountered from time to time,
yet they are z11 rather loccl, &f comparatively short duration, and bear
relatively littlc sand or other cutting tools.



ch foeturcs os the grent :lcovas of the Red Wall Limostone, «nd
tho mumerouns undercuttings in cartnin othor cliffs are frequently 5141{;----b
gested as typicecl of wind crosion. The former ore recdily understood
when onc considers the naturc of tho Red Well - the chomienl action of
rcins on the rather pure limogtono, -nd when one watches the water
gourses cf thosce rains - rlwiys drnining toweid the centers of these cl=
covese 1n tho eose ¢f uwndercutiings in some of the other mossive cliffs,
ong ngrin finds o rethor casy czplonation. Such conditions ropresent o
rether world wido condition, whore soft moterinls, underlying hord ones,
somewhot cusily disintegrate,cnd either f£i.11 or are ferced out from be-
necothy perhops by wind cceticn but mcro likely by watore. In bricf it cp-
pocrs thod crosicn due to wind actien is of comparatively,smell importance
in the cutting cf Grand Conyona

0DDS AND EZNDS -

Two interesting records of birds were recently made near Phantom
Ranch. One of these was the rare little Flammulated Screech owl whick
was collected by ilr- Vernon Bailey. The other was the Eaestern Kingbird
(Tyranmus tyranaus; which was geen by Mrs. Florence Merriam Bailey so close
at hand that there was no pcssibility of misidentification.

o

The 1ittle Spotted Skunks (Spilogall gracilis) are reported as num=-

erous this summer at Indian Gardens.

T Y

Tent Caterpilldrs appear %o have colonized extensively along the Scuth
Rim this season - especially on the Service Barry Bushes on the Kaibab
Prail. The Grand Canyon boy scou ts, however, with their kercsene torches
are making things very warm for them

EE L L ]

Pwo Wuter Ouzel's nests wero found recently on ledges in the sheer
walls of the Box Canyon, Bright fngcl crecks. In both cascs, they were lo-
cated ahout four feet aubove the strecam bed. One nest vhich vas exemined
by wading the stream proved to be built mostly of lichcns and lined inside
with soft grasses. It contained five pure whitc cggs.



