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Zion and I'ryca Cgnyon National Parks, Utah
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This bulletin is issued nenthly for the purpose of giving information

to those interosted in: the natwral history and scilentific features of Zion

and Bryce Cenyon National Farl:s.
be obtained free of charge by those wno ¢an make use of them by addressing

Additional gcopies of these bulletins may

the Suporintendent, zion National Park, Utah. PUBLICATIONS USING THESE

NOTES SEOULD GIVE CREDIT TO ZION-BRYCE NATURE NOTES .

- - o - - - - - o > S e o e o o
P. P. Patraw, Superintendent C. C. Presnall, Park Naturalist

- ey e G et S WS WD @D TR R N SR G T G T e G -‘-------------‘—--'-----‘--------’ ------------ e waee dur s e3P @b
‘- . ’ " ')’, r'.)(‘J vl

TO GREET YOU

- '""With this issue of Nature Notes the new park naturalist assumes his
duties in Zion and Bryce Caonyon National Parks - ‘and so I might continue
to £ill this page with similarly stilted and formal phrases were it not
for the fact that I would nmech rather greet each one of you face to face
in ar casy, friendly manner. Hence this is both a greeting cnd an
invitation; an invitation ta visit our Rainbow Canyons, to rcnew the
acquaintances which some of you made on previous visits, cnd to give me
an opportunity to act as your host. 'In the short month that I have been
herc the canyons have provod so keénly -interesting that I feel like toking
each one of you on a personally conductod tour of the .region. Some readers
oﬁ Nature Notes will be unable to accept this invitetion, and to you I
promisc the best possible substitute, through the pages of Naturc Notes,

‘ It is c happy coincidonco that my groeting should appéar Just whon a
portion ‘of, the Internctioncl Goological Congress is cbout to visit Bryco
cend Zion. To this group of visiting sciontists wo inscribe the current

issue of Nature Notos.
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SLAB EROSION IN WIDENING
ZION CANYON

By A M \Woodbury, Ranger -Naturalist

. (Editor's Noto: The following article is a reswe of certain phases
of a manuscript "The Carving of Zion Canyon", the publication of which
has been delayed.)

Zion Canyon is about 15 iiles in length and Parunuweap Canyon sorie-
thing less than 10 miles. Fech one is exceedingly narrow at the upper
end whore the walls stand but a few rods apart. Each one gradually
widens down-strear: until ot the lower end the walls are separated by
wore than two miles. Below the junction of the two the West Terple and
the Sriithsonian Butte, which arec the farthest rermants of the walls,
stand nore than six riles apart. Beyond these rermmants the Navajo Sand-
stone walls have beon entirely obliterated as far downstrear: as the
Hurricane Fault, a distance of 12 to 15 miles.

The Navajo Sandstone, sonetires rcferred to as a canyon-riaker, is
here necarly 2500 feet thick. The rcrioval of such a thiek layer of sand-
stone frorn an area estirnted at 150 to 200 square miles in the region
under consideration is & result of the :multitude of natural forces at
work enlarging. the river valleys, collectively known as erosion.

There is little doubt thet ‘running water is herc the principal and
1108t inportant agent of crosion, and perhaps the nost inportant form of
running water is that produced by torrential rains that bring streamns of
water frou every declivity to concentrate in rushing torrents in the
bottom of all the major watercourses. Such floods carry heavy loads of
scdirent derived fro: the network of declivities or s:mll channels
through which the water has run in collecting together. The streans
work by dissolving rmterials, by picking up and carrying sriall particles
that rrke the water rmddy, by rolling seond, gravel, rocks or boulders
along the bed of the streori, by grinlding these substances as they roll
or by brcaking up the lorger pieces as they bunp into one another. The
perizancnt streass tend to follow up the work of such torrents and are
auxiliary factors in the tronsportation of such materiels.

These streasis tend to degrade their beds end work downward fromn
the top, rwking gorges with vertical walls. Larger ones, especially
those that are perianent, tend to work faster thon the snaller onosa
The per:ianent strearis of the rmin conyons deepencd their gorges faster
than tho srirll inter:ittent "torrenticl rain® streazs could follow, and
henco many such "hanging" canyons pour water over the cliffs,

.ﬁf

¢



file:///anger
http://sonetir.Es

. -3~

Such gorges cut in the Navajo sandstone aro widened largely by othor
proccases of orosion. Duo to the peccullaritiecc of this canyon-mnking
sondstono, tho gorges tond to rrintein porpendicular walls cven as the
ccnyons widen. This is duo prirarily to undormining ct the foot of the
cliffs, which allows groct slaba of the cliff faco to fezll off and leave
& veortical wall bechind. This typo of rock fall, which may be reforrod to

as slab orosion, ls ono of the principal and priiwcry cgoncies in tho
widoning of the gorgces.

Othor factors such as plants, frost, hect, oxidation, evaporation,
soaking by rains, otc., play a port in surface disintegrotion, but their
work is principally ot or near the surfioco and they do not pley a primary
part in helping tho great force of gravity cut off the vertical slabs
when the support is rowovoed by under:sidning.

Sueh under:idining . is produced principally by two difforcent forces
working cither independontly or together; (1) undorground woter, and (2)
grovity ia the guise of pressurc from tho woight of cenorrious rizsses of
rock in the cliff foce. In many places, where tho Navajo sandstone rests
upon Chinle shales, the footing of the cliff is inpairod by faster

viccthoring or by flowago riovoront in the sihiale, thus allowing gravity to
pull dovm a slab of cliff.

Where the support at the foot of the cliff is adequate, then the
resistance at the foot to the trorondous weight cbovo results in an out-
ward pressurc ncar the foot which tonds to flake off thin picces of rock
knovil as spalls. Ropeated spalling tends to underiiine the cliff. It is
the ceient which binds the sandgrains together which weakens under the
strain and pernits spalling. Without ccliont between tho sand grains,
the cliff would scttle dom irto = stoep, sandy slope. Without friction
between the sand groing on such 2 slope, tho sand would flatten out liko
water., The itvenso’weight of the cliff «is alwoys tending to flatten it

out. Slowly the conont yiclds whore the strain is greatest and the spalls 3y

arc the result.

Spalling alono is e slow process, but where it is aided by under-
ground seceping wator, the combined action of the tvwo is comparatively
ropid. The undorground water is dorived from rielting snows and frori rains,
not ~ll the wator fro:: which runs off in floods. The Navajo sandstono is
porous und capable of absorbing about 12 per cent of its own wvolune of
water, Sore of this cboorbed vwrater is hold dby capillarity, but the balanco
tenda to be pulled dovmward by gravity and sceps out at tho foot of the
cliff, or underneath isolatod boulders. Whorover such soeping water
occurs, it agsiasts in tho undernining of tho cliff.

In sox places the water scops or drips from tho face of the porous
sandstonc. In others it ciorges in woll defincd channols as springs. In
5till othier ploces the quantity of water is so sinll that it ovaporstes at
the surfaco. In oach ecse it weaksns tho sondstono and causos undernining.
Throo thoorics have been advanced to scecount for this weckoning: (1) simplo
loaching; (2) erystallizetion; and (3) chemrical oxidation and hydration.
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. The result, however, is clearly apparent.

.4-

Leaching simply weakens the cement -
and assists the spalling directly. In
observed cases of crystallization small
thin scales are flaked off by the force of
the growing crystals produeced by the
water evaporating from the surface. The
third process is but poorly understood.

The surface of the rock disintegrates and ""'/\g\b: \IN=
becomes friable; easily pulverized between \\\‘ \\/7/ ?
the fingers. LY \\\\\}\ 2”/,/
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" It thus rosults that while spnlling and surface orosion are at
work all over the facos of the cliffs, wherever the gffects of sceping
wator aro addod; tha rocession of the cliff is materially hastened,
espocially where larger quantities of seeping water concentrate into
springs or streais. Such unocqual recossion results in an irregular
outline of the faces of the canyon walls, producing deep recesses in
the sides where streass of water have concentrated, and leaves pro-
jecting points botwoen the sido-canyons due to their slower rocession
where but little if any of the underground woter erierges.

It thus appears that slab erosion is the rn jor factor opernting to
widen the walls of Zion C-nyoin. Sous slabs that fall are of trerendous
sizo; but others gtade down in size to vory srmll pioces. In sone
places undernining lots tho vhole ¢liff faco dewn at once; in other
places it falls dowm a ploce at a time, 1hking drches which work their
ways up the faco of the cliffs to the top.’ In eithe? case it
rosults in widening the canyon.

Mcuy such falls of large size ars known, sore of them im historic
tirw. Tus latest ono to date occurred on July 4, 1833, at 6:10 A.il.
just oppositc the Wylie Grove wherc I was living. Besides the noise of
rolling rocks, the large cloud of dust was seen. :

The oldest one historically fell from the big red arch near the
Great White Thronc about 1880-81 (secc cover page). The rock nostly
pulverized and built up the sandy slope back of the ruseun that is
not yet fully covered with vegetation.

A huge nass fell from the east side of the Wost Temple on May 12,
1926, It rostly pulverized. Andther lergo slab fell from the south
gide of the East Temple in July, 1929, and pulverized on the bare rock
below. The sand poured over the cliff and for:ied a cone in Pine Creek
Canyon just oppositc the middle windows in the Zion Tunnol. The known
falls of smaller slabs in the last fow years are so nuierous that there
is no space to list themn.
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CROSS - BEDDING. TN NAVAJO ©®

SANDSTONE

By Gordon Y. Croft, Ranger-Naturalist

In nany sedirentary doposits, such as sandstone and conglonerate,
the beds are oblique to the main stratification. This: structure is

called cross-bedding. It 1is very coriion throughout the Navujo sand-
stone. It is due to such lamination that the Ciheckerboard iMountein,
Rock Candy Vountain and Pancake Hill derive tholr narns.

. » Thore is ruch speculation es to the conditions under which the
NavuJo sandstore originatcd. A great bulk iof rthe sedirentary deposit
was laid dowvm in water, but sorw was blom together by wind. The
sedirentary rock vhiech forrs the precipitous: cliffs of Zion Canyon is
in all probubillty a’ corbination of, both. The:vvidences fron the .
types: of cross-bcdding WOuld 1nfer(ﬂs uuch. E N ; '

The lower rod-~beds of tho Nuvajo axhibit typical torrential cross-
bedding. In torrential cross-bedding fine: ‘horizontally lamihated
strata alternate’ wlth uniforimlly cross=bedded strdta coriposed of
coarscr nateridal. * ‘Tho cfoss-badding ieotis the. horizontal beds at an
ccute angle both bolow and ‘above « This thc of bedding is bplievod
to originate under arid con- : :
ditions with. concéntrated rain-

;?ll and p%aég éaie dopos1?ion. \\}QSCQN}\V\§§§§E;TS§}§ \§S>:\\ \. \§\
: ‘ x\\\\h &\\&Q\S\\\\w\\\

built forward by teiporery | ‘\\\\\\\\ \\‘ \ §3{\\\
reiadpeiiatal | - : M A A EEE

strcans where they. debouch
ials which scttle ‘frori suspen=
sion from the water of the ‘

Torrontigl cross-bedding
playa lnkgs. ]

his typo of bedding is uucﬁndn oviderce along the Narrows Trail
and is by far the rost coition in Zion Cunyan ‘propey. . 'A microscopic
etamination of the pcrtlclos shov! typical water-rouhded grains of sand.

The uppur portion of the Navz jo is narkod by crosssbedding of
oxtree irrevularity which is typicel of wind,gonstruction. This is
duo to the repeacted shifting in the direction of the winds. The cross-
loniinae of o 'growing sand dune are of two sets: (1) the lee slope whieh
dips at an angle of 30 dogrees or the rcpose of dry sand, (2) and the
windward side having cn averago dip of froix 5 to 10 degrees. In t ypical
dune cross-becdding tho dip of the lec side decreases down the slope so
that thoe layers concave upwards

—
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: ' ' Along tho Zion-lt. Caryiel-Highway typieal wind or colin cross-

3 bodding is displnyed with thd leo side curved upward as a result of
cddies in tho wind. A Nicrosd0pic oxariination of the sand grains shows

woll rounded perticles, the rosult of long handling by air curronts.

As comparod with water-worn particles of torrentiol cross-bedding, the

oolin sands ore sinmller and rore rounded.

Along the West Rim Trail another type of cross-bedding is in
evidenco. It rose.ibles coripound foreset bedding which is very prominent
in doltas. In this tho of~bodding oach set of laninae is truncated by
-y the next overlying sct. But
to date no delta structurc has
becn found in the Navea jo sand-
stone, and further study nay
throw nore light on this type
of cross-bedding. A xicro-
scopic study of the sandgrains i
nay show it to be eolin bedding !
which resembles conpound foresct

Eolin cross-bedding = ' deposits.
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NEW PUBLICATION ISSUED

‘p’ Scientists will be interosted in 2 rocent: 'publigation "Biotic
Relatlonshlps of Zion Cunyon" rrepared by Dr.’'A. M. Woodbury, published

in the April, 1933, issue of Ecological Monographs, and now available

in pamphlet forn frox‘tho Zlon-Bryce Natural- History Associutlon at 50¢

" por copy.

In 92 pages of well-written text and admirable illustrations, Dr.
Woodbury has rccorded o rost scholarly survey of the ccology of Zion
Canyon, and has included a surprising amount of detail for so brief a
trcatise. The gecological, botanical end zoological interrelationships
arc dezalt with in such a way as to give a lucid picture of the effocts
of geologicel processes in riodifying the desert clinate so as to pro-
' duce a great variety of habitats. A closing ‘chaptor on succession and

food cycles coupplotes the picturc. The bibliography includes nnny
valuablo rofcrorcos on local fauna and flora. ;

Copies 1y be obtained by cddressing the Park Naturalist Zion
National Park, Utuh.' ,; ¢}
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By K.F.welght Ranger-Naturalist

Tho Bristleconc or Foxtail Pine ' . locations in con-
(Pinus aristata, Engelii) is one of ncetion with the
the plonoors in the succossion of 3 "Bad Lands"

plants upon the oxceptionally T of tho
hot and dry exposcd arecs on AT parke
the ploteau and barron dry I "
ridges in the older part On these

of the cenyon. Tho dis-
tribution rccordea for
this specios is
Colorado ond Now
Maxico to Nevada
and Celifornia
(Tidestrom,
Flora of Utah
and Ncvada.)
It hgs be-
co. ¢ Iore or
loss local~
ized in
Bryce Can-
yon rogion,

locelized areas
trecs vary .fromn
healthy ones to those
in the last stnges of
life. Ir.crcased water
content of the soill has
its irmediate cffect upon
the trce. On the exposcd
side of the ridge, subject
.+~ %0 excossive dessication of
" the sun end 'wind, iwst of tho
trecs hevo only o branch or
tw7o boering green and healthy
leaves. The re:naindor of the
treo is soeningly dcad, and for

inhabiting the nost part without a bark

only the covering. '

T0TC un-

fevoreble Tho sticcess of this speciecs is

apparcntly due to its very efficient
transportation tissuc in ‘furnishing
water and food for roots arnd leaves, its
- cbility to withstond excessive wind and
' -high torperaturc, its power to withstand
_ root ‘oxposurc after the soil has becen
R «%ﬁ%\' " rezoved by wind and rain water, cnd ite
A\ powor of starting growth in arcas where
4 - : tho soil contains o low per coent of
rioisturc, hurus and boetoeria.

-

THE BRISTLE-CONE PINE 11"
BRYCE CANYONNATIONAL PARK ;
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ALONG NATURES HIGHWAY -

A groy rock squirrel was obsorved by Dr. Woodbury on July 28,
sitting in a hackberry trce picking lcaves bearing round or spherical
steo gells ecbout onc-helf inch in diameter, and carefully eating tho
gall ond dropping the balance of tho leaf. The galls, which are very
corrion on the hackberry (Celtis reticulata), arc produced by ninute
insects, mony of theri in cach gaoll. The question arose whother the
squirrecl ate the gall to got the inscets or whether the gall itself
posscssod sorp spocial appetizing property since the squirrel did not
oat oither stor or leaf on opposito sides of the galli AM.W,

The finding of two nests of Rough-winged Swallows along the
Narrows Trail on July 19 narks another addition to the liat of birds
known to nest in Zion Cunyon. Previous observations of these birds
in Zion indicated that they night nost here, but no nests had been
found until this ycar. The nests were in small holes in the sand-
stono cliffs about 40 foet above the river. " C.C.P.

. -
Roeently while sitting with ry son near the door of our tent, ry
cttention was attracted to two robins, evidently a riother '‘and one of
her progeny. They were running over the loosc sand, stopping at
intervals and picking into the 'sand as if to sccure food. I have often
sccen robins with the saic noveient, running across a goarden plot pick-
ing up worns, but what type of food could they possibly securc from
the dry sand?

We obsorved with care their stopping placos and proceeded to investi=-
goto. Each stop hed been mde at tho funnel-shaped crater of the Ant
Lion larva, popularly knowvm as the Doodle Bu:. They were running from
crater to croter picking out the Ant Lion that lay hidden at the botton
of each one.

Weo continued to obscrve the robins until we werc satisfied that
they were feeding upon the Doodle Bugs, but we were still in doubt as
to how the robin first learncd thot the bug lny hiddon at thé botton
of tho crater. H.L.R.
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