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This bullotinfié“gﬁndad monthly for the purpose of giving information
to those intercsted’din the natural history and scientific features of Zion

0o

and Bryce Canyon yhtiqnal Porks.

be obtained free ol change by t

Additional copies of these bulletins may
hose who can make use of them by addressing

the SuperintendénﬁQEZLQﬁ National Park, Vtahe. PUBLICATIONS USING THESE
NOTES SHOULD GIVE CRELIT T ZION-BRYCE NATURE NOTES.
O L G T p—— S e e

P. P. Patraw, Superintendent . C. C. Presnall, Park Haturalist
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THE _Rw&zmv BOULDERS.
IN-“ZION * CANYON =

. | Egy J. G Anderson

00nspicuous‘bbcuuse of its total dissimilarity to the inclosing sand-
stone walls,»the river- oarriod material in the bottom of Zlon Canyon fomms
a mass of hetcrogoncous rpcka gathered from the platenu dra;ned by the Vir-

*;glr River. . Several thousard feet of rock layers on top pf the incloeing
eliff's of- Zior -Canyon hqvo suppllad the great- variety and types of rock' to

be found along. the. riVGr., These' rock ldyers represent "the sea and land de-

‘posits laid - down; through mny mllllOlS or yqars extondlng from tﬁe geologic

past- to tho- prescnﬁ daye ﬂ'__ 2 <‘~.,;;»;
' ol [ . m' l_:'_

The trained oye of the geologist can, at a gl“nce, name and place in
their ‘proper positjon in tho rock layors the different types of rock on the
valley floor. But the average ﬁ1sitor to Z2ion Pori:is only thropn into
grecater confusion by each sucécodng nlew kind ofi rock. bocmuse very few are
composed of the .same materiel thqt forms “the :0liffs of: the COnyon  proper.
It is the purpose of this short paper t¢ descrite;,; name, and locate as to
origin tho dlffere.t rocks thnﬁ are conmonly soen in the Virgin River.

A cursory. examina tlo“‘of thc r&oblem revealed that every major rock
class is represerted: hamolyr‘ gneoﬁs, sedlvmntary, ond metamorphio.

Igrieous rocks hav1ng h01r orifgin fron the intoerior of tho earth have
covered largo areas in the fom of lava flowdand: cipder cones. These
rocks are represonted hy rounded boulders of bnsalt lava usually rich in
snolli -magses of groenlsh gluss callod Olivine.s .The: yuch rounded shape of
the lava rackiia ev1dqn¢e of tho lébg &15%apce it haos. been carried.

‘The 'sedinentary. clasgs, reprosents: woll ‘over 95% of the rock in the re-
giony butics- the cless 15 roprc@o‘tod in the.river cerricd rocks it falls
far 'below: that. total, The reason id,'of couréo, that the sedimentary rocks
are d.ess durable. than thu deise, lava oriigncous rock. Then again, the
quartzite. ig; <lagsed. as notanorphlc thoughiin.this yregion it is of sedi-
nentery origir ., ,Sodlrmnxqpy rocks'vnry in' charecter and composition so
greatly thet: g ninor constltuent of* tlie -roqi: layers nay jump into pre-
dominance in the rlver gruvel. .8andetone and shale are clastic or '
rnechanical depoaits that dre hard or:soft deccording to the stote of con-
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solidation, tho anount and typo of corienting rioterial holding the indi-
vidual grains together. Silica, the chief constituont cerenting the so-
called silicious sandstonos .inkes a very hard rock while gypsurl as a
conenting waterial is oxtrerioly weok. Line varios radically and raokes o
hard to very wook corient. Cherically deposited rock usunlly forms a very
resistant donso material such as linestoro, chert, and the various con-
creticnary. deposits found in sandstore and shale. Organic sedinents are
usually soft on wenthered oxposures. Thig is true of coal which burns ond
slacks without ruch chanee of boconing iixed in the river rocks. Sometires
organic naterial rnkes n cheiilcel chrrge, as in the ease of petrified wood.

Motaiorphic rocks arc not. found in the Virgin River drainage as bed-
rock, but are derivoed frori lnyors of greyol and conglonerate in the sedi-
rontary series. Tho original source of the hord quartzites and black gslate
{s still undetcrained. Those rocks are rather abundantly represented in
the river gravel by a groat variety of white to brightly colored qucrtzite
‘boulders and pebbles. To give a conception of the relative abundance of
the vafious rocks, srall gquares two to three fcet in size were blocked out
at. various .points alon 3 the river. Tho rock fragionts were carefully sort-
ed and given a percontage;rating-according to the ar:ount represented in
pcch case. Much riore work nceds t9 be done but the following rock counts
moy be taken as'indicative of whot a complete and thorough study would
establish. : ' O o :

L
’

1)
‘

I -~ Rocks found in a two fpot square about 200 yards below the
‘ puspension bridge in froft of Zion Lodge: e B
: 20/ red sandstoro; soft. e - "
. 28,5 buff aid sray sanlstono; rathor hard and
Co tightly cerented. s R 4
145 chert and si:all pebbles of quartzites P
too . 20p lava; vesicular to dcnsoc. o
-4 ' *14/5 gray and buff limestone (in part, fossiliferous;
C oy © ;.. about 307 is oolitic) =
f ‘ 3%, concretionnry rocks; ironstone.
. . % petrified wood :

‘II - ‘Rock count ortx-half 1ils above public’ campground:
507% gray to buff aolitic limcstone; in part fossili-
S " ferpus; ofton blue i color butb buff on
#+ " 7 troken surfaco. v N
: 28/, grhy,'buff; fino to riediwa graincd sandstonse;
! line, silica and irop'cemonted' fossil oysters
found like those 'in the Straight Cliffs Sendstore.
/. 7} pink lirestone; zigzag veins of pure. calcite.
. © 11% lava; .vesicular to denmse; black to blue-gray.
. . 3% chert,. quortzite; about 1 angular, the rest
o well rounded; soie in congloneritic.
One ‘snall founded'fragment'of coal.

'
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I;I - Rock count in three foot square one half mile bolow the

Tampl of Sinnwavu*

i ":l s-ntL.. (A : @ vy 5. vy

. 15% quartgito: o T ey
2% angular, ponglomﬁr1tie v ! '
5k white; . sub-angular to well rounded , i
8 red, gray, blue; angular to nearly roundbd

-
-—

"‘ll ".l i ,. - ii -iii A ME *

e vin e, 05k bIG t0 gray bufl lirpstone: . Py B WRE . ia
SRR ;in";ﬁMM- © 183 dense vuff ! e L s 5 = :;ﬁ
13% oolitic; fossiliferous ~ &= = @ bV s

56 liostore conglonerato
31% aandatone.
12} buff, groy, ond fossiliforous.in part
Sl TS 4% poppery wi th black graina of chart
Y4k 1ight ored _
’l}y’ A dark - red' . Lo - ﬁ{'g
y - 4% pink linostona i
6/~ chert; red and black R > B
19 1lava 1 '

The Navaojo Sandstone seen in the cllffB of Zion Canyon locally con-
tributes large amounts of soft red sandstono to the canyon floor where it
_1s seen in various stages of decay. In dry situctions the red. sapdstone is
“hard and resistant, but whpro noisture is available the porous rock soon ab-
‘aorﬁs autcr which softens the live and iron cenont to’ such an extont thpt
“'the touch of % finger Trovesals & soft crubling 11088 eaaily washed away s
“sand.’ Tho whité' part cf the N1V0j0 Snudstone, comprising approxlmately the
upper third of the formationj is’ much‘softer than the red part because it
‘docs not havo the str ngthenlng bonblnntion of Adron oxides. Gonsequently

”'it ik very seldow soen on the cahyon floor,

!

Tr1u331c Chlnle fornatlcn supplles a very sball aaount of very red.
shnd to the r1Ver ‘hore thls fornation is exposed ot the base of’ the sand-
stone c11ffs.‘

A Turassic’ riarin 10 linestone, the Carfiel’ formntioq, sone 300 fegt .
thick , directly above ‘the Navajo Sondstono, is a great contributor to the
ri&or gravols as shown by the rock seetiors. It is fossiliferous and in

© places ooiitié. Oolitea Jare s:nll” lime ceneretions, round and smooth.
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They can be found in great abundance on the shogpes of Great Snlt Loke
whore thoy fomn. the sandy teaches.  Betause bf:ita donse crystalline na-
ture the Caruel fornation is ertic¢ilarly adapted for long distance trans-
portation by water, rvesisting in turn the shocks. and nechonié¢al forces in-
pesed by flood woters and thoe chemiéul'dttaék_go;doutrudtive to the
durability of other rock foruations. Fossils.are wory abundant in cer-
tain zones and it is not hard to:lbdbtb“thq'fbasil bearing horizons when
erossing an exposure of this limestons, Trigonia-and‘Pontacrinus asteris-
cus oare rather characteristice. " " :
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Overlyingithe'Carmel forration are  several hupdred feet of secdimentsg i

thet aro nut-represontod {d any-measurnbiq'extent.in the river grovels; .
but irmediotely uverlging_thp_upper:umtldf;theso is -o: layey of coarse grasi -
vel and sandstond -(Dakota Forpation) that coptridutes rmeh of the small round

chert and quartzite pébbles; black, red, tnd” brown in color. This is the -i*

basal merber of a sories of nore than 3,000 fect of cretaceous saﬁasténes
and shales ending under the Pink Cliffs: Prominont.dcposits of gravel cccur
ir. about two. placed in the series and - a careful coipparison of these gravels
with fragents found in the Virgin River show ther: to be similar in color,
texture, and size. All of the tuff and gray sandstone bounders found in, - -
the canyon have their origin in the ledges of Cretnceosus sandstonc. The . . .
black peppered sundsfonqiconcsffram the Keipurowits fornation just below: i
the base of the Piﬂk‘dliffs._lLarge boundors héyynginhundant'foﬁéil renains
are corxion, several ‘teihg cenvenicntly Iocated near the end of the Narrows
Trail. An abundance of soft gray shale in the Crotageous is responsible

for the unusual wmuddy color of the Virgin River. Prorinent trecause of its
thickness and the irbricated:drainage pettern it produces, the 600 fecet of
Tropic Shale probably contritute iore silt' than the dozens of thin shale
weds that lie in the sandstores nbove it.  During the late surmer when
e¢loudbursts are- comrion, a grqat”anouﬁt of mud is supplied from the Cretaceous
sedinents and swept into the ¢&anyon, greatly'increasing the Virgin River's
pcwer to rivve large rocks and suall’far from their, previous positionse.
Occasional fragients of ¢odl and petiified wood are found in.sorie of the
gravel tars and have their origir’ in the lower part of the Cretaccous en-
bracing the Nakota nnd tho lower part of the Tropic Shele..

With the discovery of small very round quartzite boulders, totally
difforent from anything to be found in the Jurassic or Cretaceous for-

&3‘:
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N nations, ecaroe a perplexing problen which wias solved whon the sourco of theso
Q‘. bouldors was found in, the lowor pert of the Pink Cliffa, whore large mnsses-
1 of quartzite conglonernte forn donticular ‘beds. Thig riotorial has traveled
the rivor'ted fore than 25 miles 'ana With 1t came sorio of the pink inpure
y linestone.
1= . v B :
Many of the lava toud dera have beon carried farther then any of the
other rocks, having €oie from on top of the Pink Cliffs, Tho road betwoon
Codar Breaks and Navajo Lake erossos rart of the fgroat lava beda that Sup-
e ly bouldors to the Virgle drainage. Some of the ignodus rocks, however,
do not coro frei such reroto .rogions, . but frori lava flows’ thnt Tringe the
' -wost and noerthwest edge of tha drailage aren. These flows are supplying
red and ¥lack -vesiculn__r lave to tho canyon boulder display.
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Bj C.C. Presnall

Turing tho coning winter we Ylan to purlish a series of\artiqlés on
rirds and aninnls, dealinig chiefly with their distribution in Zion, Bryce,

. and Cedar -Breaks. ' Sinco the distributicn of nll forms of life is deter-

nined to a great oxtont by temperature, we will present in this article
a brief swnnry of the teiiperature conditions, or Llfe Zonos, in the.
throe arsags.

Travelors visiting the Southern Utah Parks invariably notice the
pronounced cliuiatic differonce betweon Zion Canyon and Cedar Broaku, a
difference cqual to that existing betwoen northeérn Mexico and contral
Alaska. Many. degrocs of latitude, nornally 1ntorveno between such di-

. verse CIiL“tes, but on steep hountoin slopes the ‘variation in altitude
‘has the cffect of* te]escop"ng the! normnlly broad climatic.relts .dinto
~HOT IO ZO1te8 ¢ HencO'we hatve tho| condition so notlcoable to visitors
iin the Utah parlcs, a corndition th.. t is iwmch here pronounced on nany
.rm.nt 1nc; th::m it is-on Codar Mountain..-Glassie exanples of thig are
"£he San Franeiseo’ Penks, in Arizofa, and Sgn Tacinto Mountain, in Cali-
fnrhla bath of which have Alnuk4ﬁﬁclzwntnﬁﬁt‘fhéT? strmits and Mcxlcan
}gmLto oty thn1r'bnsoa. Hoth .of. thewv-avey henrover; rere islands lof
cold elinate bOSLQde on all qldca by tho hent raves of ‘extensive warn
areas #hareas Cednr BroaLs rOﬂrcéonts the sduthoriiost extension of a
long unl,rolccn pcl_l_;nsuln of, bi,rcaL._cll. ntes emen&mq down the Rock!y

Mouﬁtﬁinb fro;&anaia. ”:";_-”3

D
AT e S b 8 e B A e L-,

i

D . '
R Snrnl“rly, Zlon Canvun is the nortiert extonélon of a great area

of Auufrnl climate cxtondlng_np the Culorddo Rive# fron Mexico. in other
words; “goutHers; Utallis. ‘a'hedtihg plaec-where: tfo*”fong arrs of clinate
Proas ﬁiaska»ﬂn&-maxlc*'GXténd ta qltﬁfﬁ PG riiles of each other. It is
LDSalle to travel the 2000-0dd inifles fro.: the Arctlc Circle 1o iCedar
Ercaks without' leaving Boreal cll.milte, then descendi 6,500 feet in; 29
miles to the mcxicau or, Lowor anoran clinate . JQ lower Zion Canyoh and
continue ir that clinatc uurinﬂ the reraining '350-0dd niles to Mexico.
There are only tw Cther rlaces in{Ncrth Arvicrico that exhibit thid Life
Zono nrrnhpeﬂent., One is at’ tho amuthorn end of thé Siorra Nevada, and
the other:i8 at the southarn ond of tho Sangre de Cristo’ Range, in
northern Now I\e:g;._coa.__lnﬂhc 1'.11 of, those}--eases, ‘however, theré BF& Tiinor
1nterrupt10na in tho' Foreal -zone etten51o:s, causod | by narrow Transition
ZonO'wﬂleys.. WL-~¢-“_”_.. -3~1 i i
Thua.fnr.ﬂn.have refmrrﬂd to e e 11rate O Co or Breaks as
Borvnl or Alaskan, but it is propoﬂly designated as iHudsonian and :
Canadian. The fornoer oxtends fron 'tinmberline dowa usually to 10 000 oot
fron whence the latter usuclly oxtd_.nds to 8,500 feet. Practicullyg all
1. - ¢ B m > ety
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Simplified to show pnly‘thequincipal‘areésdof=the:39rg§i”ﬁegion'and the
' N T Lower Sonoran Zonee. i:. . . T et

. 1
Pt . e ‘ i . s .
2 . ! 1 : v ! i

of "Cedar Breaks ,National Monument lies withirn-these two zones, only a very
small’ area beneath the Pink Cliffs being below 8,500 feet, while the high-
est;point-(lO,Vpo feot) lacks several hundreéd feet of reachfngctimberline.
All ‘of the monument 'n6w accessible by ronds' and trails is in the Hudsonian
Zonei, which is here characterized by Engelmann Spruce (Picea engelmanni)
and Alpine Fir (Abies lasiocarpa),., The relatively barren Pink Cliffs of
Cedar Broaks are chiefly within the Canadign Zone, but this zone is much
kctter represented in the higher portions of Bryce Camnyon National Park,

1 vherc there are typically Canadian forests composed of White Fir (Abies

‘ concolor), Limber Pine (Pinus flexilis}, and Quaking Aspen (Populus tremu-
loides aurca).

m"".m_
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Tho northern half of tho platcau at Bryce, betweorn 7,600 and 8,400
foet, ropruscuts typical Transition Zone, which norrinlly cxtcndd fron
7 OOO to 8,500 feot in this region. A1l of the high plateau country in
Zlon is also in tho Trarsition Zone, but because of its lower olevntion,
(6,500 to 7,800 foet) it has somc charactoristics that aro not go evidoent
at Brycc; fof exanple} a greater amount of ock brush (Quercus utahcnnis)e
Tho Transition Zone forests in both parks are noarly pure Yellow Pine
(Pinus pondovopu) tut’at Bryco tho onk urderccvor is lnrpmly rop]ncod by
Manzeni ta (Arctostqphvloa plrtypbvlla)._': E .

Eolow tho rinq of Bryce and Zion id tho - Plnon Piue-Junipcv serud
forest, vhich inﬂicntan Upper Sonoran Zona.- It is:c, cowparntivbly broad
zoneg, usually exfeﬂding froty 6,500 feet donn to 4, ﬁOO with ovcneionally

‘wider 1in1ts ﬂs gr01t A3 7 000 tO_-q?Oq feat;*“Thc charactcriﬂtic serub

1? (Pqpulu¢ rrauonti) ui

Cottonwoo vquous other docxduoua apociea.

Onlv a’ voﬂ nnh11~uroh of ZLOn Natjonal Park lmek-ln the Lower
Sonoran Zore.. (tcrned ka;cqn in the first part of.this'article),’ “Tho
lower cnds of. zlon Gnnyoh ?awunuﬂohp C anyon, Shones, Creck, and 'Coal Pitts
Wash, are'all umthin thid ZOWes ;. In oqch of the first three caq#o there
are 1c,s than ﬁﬁ‘acras of Larer Sonoran clinate: an]uded hlthln the park
boundaries; in Gmal Pitts Wash there are between 900. v ;,ﬁbq’acres. All
of theso dtrem1¢ arc port of the Coloredo dlaango Sjutﬂq, ‘ana, all repre-

sent the northerr end of the mcxlgnn cllnnto cxtersion already referred
to. The Lower Sonoran Zoie is in ‘this region nlnost trealen@ ‘except where
deciduous trees extend dowm well: watered. vqlloy’L fron thp Upper Sonoran.,
Only ore new trec spddiesi rnkés it eppearanco in, the Lowcr Sonoran of Zion
National Park - the Mesquite' (Rrosopis jullfldrn {1andulosa). Most of
Lower Sonoran in Zi0n118 covered with g apnrae stand ofixcrophytie shrubs,

riingled with eights oIﬁCiB: of cactis ! __3 m

In forming a nental picture of the llfb _Zones in ﬁ{on Bryce, and
Cedar Breaks (or any othor locality, fori thnt 1mtttr), it should be re-
rosbercd that tho zonal toundaries do- Lot -oxterd horizontally around the
1ountains like anciont shorc lines; hence nll refcrences to zone linits
heve been qualified by such adjectivos as "usunlly" or "normally". Theo
linits vf any given zome olift wup wr. Acwws froii tdhe normal to a surprising
degreo, 4%, one point on Horse rnsturc Flatoou, in Zion National Park,.the
Upper Sonoran Zone extends up a war, sunny. 8lope to 7,300 feet, yet an
observor standiupg there ariong the Pinons and Junipers can look down to a
shady protected valley 1,100 feet below whore Yellow Pines and Quaking
_4spons proclain Transition Zone .~ coiplete reversal of. zones caused.
_jchlcfly by dlffbrercos in omxosure._ On, the: far 51de of this Transition .
.Zonﬂ Val]cy is. a narrow canyon dhere|the nun shlnes tut a fewshours a day.
:Thore, .at an elevatlon of 6,400 foot, .is;f dense stanc of Tramsitjon anp
trees (P,pudoqggqq and hhles) bcnoatﬁ which,grow herbaceous plants
usua}J} foundzim high Trand};ibh 'or - low Cnpﬂdlhn Zones: . Such. exaniples
are very nujorous.in Zion, and are found to i lesger. ‘degreg. in, Bryce and
Ced‘)r‘lBTQD‘k‘?’ LY RS A= A I S ! ¢ ]
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