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This bullotin” 1., rshuod monthly for the purpose of giving infommation
to those intercstedin’ $ho natural hi story and scientific features of Zion
and Bryce Canyon k\fatlo,nal Purks. Additional copies of these bulletins may
be obtained free:ols change by those who can make use of them by addressing
the Superintendenii ZJ,oh National Park, Vtah. PUBLICATIONS USING THESE
NOTES SHOULD GIVE CR‘L‘DI’I.' T0O .ZION-BRYCE NATURE NOTES.
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~THE. RIVER' [B@UT[L[DUL]RS
IN-~ZION @ANY@N

L By J. G Anderson

GOnspicuous‘chnuae of its total dissimilarity to the inclosing sand-
stone walls,»the rlver-oarriod material in the bottom of Zlon Canyon forms
a mass of hetorogoncouo rpckq gathered from the platenu dra;ned by the Vir-

*'gir River. . Several thousard feet of roeck layers on top pf the inclosing

eliffs of -Zion . -Canyon have., supplled the great variety and types of' rock’ to
be found along. the. rivor. , Those rock layors: reprosent.the sea and land de-

;posits laid down: through many mlllfons of yaars cxtondlng from tﬁe geclogic

past- to tho- prcsont day . i At g SHG e
™ W g o ' S T

The trained eye of the goologlst can, at a glunce, name and place in
their ‘proper positjon in tho rock layors the different types of Tock on the
valley floor. But the average ﬁisitor t¢ Zion Pari;is only throym into
greater confusion by each sucécodlhg hiow kind ofj rock. because very few are
composed of the .samo materigl that forms “the :cliffs of. the canyon proper.
It is the purpose of this short paper t¢ descritie,; name, and locate as to
origin tho different rocks thrﬁ aro commonly soon in the Virgin River.

A cursory.oexamina 2£i0% of thé” n&bblem revealed that every major rock
class is represer.ted: hanolyr,lgnaoﬁs, sedirnntary, and metamorphic.

Igrieous rocks hav1ng fhbl& orifgin frcnrtha interior of tho earth have
covered large areas in the fom of lava flows!and:cipder concs. These
rocks are represonted by rounded boulders of basalt lava usually rich in
smalli maases of grconlsh glass’ callod 0livine: .The- yuch rounded shape of
the lava rack s qv1dqnqe df tho lG%g dlSW&pce it hgs. been carried.

*'The ‘sedinentaory. clags, représdnti’ woll ‘over 95% of the rock in the re-
giony butics the cluss 1s roprcso'tod in the.river cgrried rocks it falls
far ‘below: that- total ,. The reason i8,’'of courso, that the sedimentary rocks
are dess durable. than tho‘densc lava ortigncous rock. Then again, the
quartzite- ig; classqg a8 notanorphlc though!din.this wegion it is of sedi-
nentery orlgir.;.Scdimsntapy rocks'vury in' character and composition so
greatly thet: & ninor constltuent of tlie - rocd-layers: nay juap into pre-
dominance in the Tiver gravel. .8nndstond and shale are clastie or
rechanical deposits that dare hard or-soft dccording to the state of con-




-45-

solidation, the ariount and typo of cernenting naterial holding the indi-
vidual grains together. Silica, the chief-constituont cementing the so-
callod silicious sandstoros :ukes a very hard rock while gypsun as a
conenting 1atorial is extreroly weok. Line variocs radically and rzkes a
hard to very wook cerient. Cheriically deposited rock usunlly forms a very
resistant donso naterinl such as liiestore, chert, and the various con-
creticnary. deposits found in sandstorne and shale. Organic sedirnents are
usunlly soft on weathered oxposures. This is true of coal which burns cnd
slacks without ruch chance of boconing 1iixed in the river rocks. Soretires
organic naterial rnkes a cheiiienl chrnge, as in the case of petrified wood.

B

Motamiorphic rocks aro not.found in the Virgin River drainage as bed=- ?
rock, but are derived frori lnyors of greyol and conglonerate in the sedi-
rontary series. Tho original source of the hard quartzites and bluck slate
is still undetoriined. Those rocks are rather abundantly represented in
the rivor gravel by a groat variety of white to brightly colored quartzite
“boulders and pebbles. To give a conception of the relative abundance of
the various rocks, sriall- squares two to three feet in size were blocked out
at. various .points alon 3 the river. The rock fragicnts were carefully sort-
ed and given n percentage rating cceording to the ariount represented in
each case. Much riore work noceds to be done but the following rock counts
nay be taken as- ind1Cat1Ve of whot a coupleto and thorough study would

establish. v, ; . Iy L

-~
L)
“4.3

’

I - Rocks found in a 3o foot gquarse about 200 yards below the r
', suspension btridge in froft of Zien Lodbo- ot

i . 205 red sandstoro; soft. o "

k 28p buff arid gray sandstono; ruthor hard and

. tightly cerented. / i }

14p chert and siall: pobblos of .quartzite. s O

.

T E " 203 lava; vesicular to donso. ¢ ¢
e 14p gray and bufr limestone (in part fossiliforous,
C oy . about 307 is oolltic) ' \ . . [J %
' . 3/, concretionnry rocks; ironstona. y e
e . 2% potrified wood

II - ‘Rock count ort-half 1ils above public’ campground:
50% gray to buff aolitic limcstone; in part fossili-
. ferpus; ofton blue in color but buff on
we 0 * troken surfaco.
28% gray, buff; fino to rnediwa gralnod sandstone;
" line, silica and iron ‘ceriorited; fossil oysters
found like those in tho Straight Cliffs Scndstore.
I /A pink lirestone; zigzag veins of pure. calcite.
*11% lava; .vesicular to dense; black to blue-gray.
® A chert, quertzite; about lp angular, the rest
. well rounded; sore in congloneritic.
Oneo ‘srall founded'fragmont of coal.,

', o oS
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I;I'ﬁ Rock count in three foot square one half mile bolow the
it Tenpl§ of Sinavmvn-'
5 quartzlto'
2 nngulur, conglomer1tic
5/ whito; . sub-nr,gulur to well rounded ' m
8f rod, groy, blue; angular to nearly rounded
™ & __35p blue to pray buff limestona.., ) "
4 BalUr sk 185 donso vuff = e om p B
12% oolitic; fossiliferous A
54 liiostore conglonerato
21% aandatonc.
. 12% buff, gray, and fossiliforous. in part
w5+ 4% popyery wi th black grains of chert
hhy 45 1ight -red ' . 2
'liw’ 10 dark-red: . oo a4
- 4. pink limostone ® S N
6/ chert; red and black ' > &
194 1lava
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The Navojo Sandstone seen in the cliffs of Zion Canyon locally con-
tributes large ariounts of soft red sandstone to the canyon floor where it
_1s seen in various stages of dceay. In dry situctions the red .sapdstone is
“hard and resistant, but whpro noisture ig available the porous rock soon ab-
.sorﬁs aater wnich softens the lipe and iron cemont to’ such an extont th?t
fthe ‘touch of % finger rovoals a soft crunbling nass easily washed away os
““sand. The whité’ rt cf the Nﬂvajo Snndstono, comprising npproxlmntely the
upper third of the fornatlonj is’ much softer than tho red part because it
f;do?s not hevo “the stringthenlng bowblnntion of iron oxidos. Consequently
' 1t ik vury seldon scen on the cunyon floor.
il Tr1ass1c, Ohlnle fornatlon supplles a very small amount of very red
shnd tc¢ the r1Vcr here thls fornation is exposed ot the base of the sand-
stone clirfs.A

A Jurassic' 1ﬂrine lizestone, the Carrol’ formatioq, sone 300 fegt .
thick, directly above ‘the Navajo Saondstono, is n great contributor to the
riﬁor gravels as shdwn by the vock sectiors. It is fosailiferous and in

) places ooiiﬁié. Oolites are BJnll linc ccncrutions, round and smooths |
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They can be found in great abundonce on the shogpes of Great Salt Loke

whore thoy fon. the sandy teaches.  Betause of its dense erystalline na-
ture the Carmiel fornation is jertidilarly ndnptod for long distance trans-
poertation by wator, resisting in turn the .,hocks and riechoniéal forces in-
pcsed by flood waters and the cheriéal attack so .destrudtive to tho
durability of other rock forumations. Fossils.are wery abundant in cer-
tain zones and it is not hord to:lbveatd' the fossil bearing horizons when
erossing an exposure of this limestone ) Tri&nm and *Péontucrinus asteris-
cus ore rather characteristic. : frad F° :
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Overlymp the Carnel forrmation are: Sevoral hundred feet of scdimenta
that aro not representod %‘.o any nea.;urnble extent. in the river gravels; . | .
but irmedictely overlying the upper.lmt df theso is -a;layey of coarse gros=i. - ! W,
vel and sandstond - (Dakota For: -obion) that coptributes rmeh of the sriall round fyohdd
chert and gquartzite pébbles; black, red,  &nd” brown in color. This is the S "
basal menmber of a scries of rwre than u,OOO fect of cretacdous sandstones ;
and shales endirg under the Pink Cliffs: Promnent deposits of gravel occur }
ir. about two. placed in the series and'a careful couiparison of these gravels
with fragrents found in the Virgin River show then to be sinilar in color,
texture, and size. All of the tuff and gray sandstone boundérs found img -
the canyon have their origin in the ledges of uretrcc)us sandstone. The . . q[\_ Lo
black peppered sandstole coa*cs from the Kmp“roults formation Juqt bolow-'.‘. ’
the base of the Piitk C‘lifi’s. Large boundors hav1.np abundent ‘fos'sil remains
are ecorxxion, several ‘beihg cc..vo‘uo..tly located near the end of the Narrows
Trail. An abundance of soft groy shzle in the Crotageous is respons1ble
for the unusual wuddy color of the Virgin River. Proriinent trecause of its
thickness and the imbricated drainnge pettern it produces, the 600 foet of .
Tropiec Shale probably contritute riore silt’ than the dozens of thin shale .
»eds that lie in the stmdstoroé nbove it. During the late surmer when i
c¢loudbursts are: comrion, a great ‘anount of rud is supplied fron the Cretaceous
sedirents and swept into the ¢anyon, greatly' increasing the Virgin River's
pcwer to rwve large rocks and suall’ far fron their previous positions. il
Ocecasional fragrents of ¢oal and petrlfied wood are found in. sorie of the 1
gravel btars and have their origir’ in the lower part of the Cretaccous en-
bracing the Dokota and tho lower part of the Tropic Shele..

With the discovery of snall very round quartzite bouiders. totally o
difforent from anything to be found in the Jurassic or Cretaceous for- @@H
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nations, care a poerplexing problen which was solved whon the gource of theso

{"‘ bou]durs was found in.the lowor part of the Pink Cliffs, vhore large nnsses’
' of qua rtz,ttu conplonrzrhte forn lenticu] ar teds. This natorinl has traveled

the river ted fore than 25 niles and with it came sore of the pink inpuro
lineastone.

Many of the lava toulders have been carried farther then any of the
other rocks, having coue from on top of the Pink Cliffa. Tho road hetween
Codar Breaks and Navajo Lake erosses part of the groat lava beds that sup-
ply bouldors to the Virgin drainage. Sone of the ignodus rocks, however,
do not corio frci such reroto .rogions,. but fror lava flows’ thot fringe the

- .west and northvest cdge of the drailicge area. These flows are supplying
red and ®lack vesicular lave to tho canyon boulder display.
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LIFF. ZONES
5\)/ C.C. Presnall

'
\ .

Turing tho couing wintor we Tlan to publish a series of articles on
rirds and acninals, dealing chiefly with their distribution in Zion, Bryce,
. and Codar Breaks. ' Sinco the distributicn of nll forms of life is deter-
nined to a great oxternt by temperaturec, weiwill present in this article
o brief swunry of the tenperature conditions, or Life Zones, in the.
throe arsags. g A ' )

Travelors visiting the Southern Utoh Parks invariably noticc the
pronounced clipiatic differonce betweon Zion Canyon and Cedar Broaku, a
difference equo.l to that existing betwoen northeérn Mexico and central
Alaska. Many. degroos of l.utltude nornal ly 1ntoryene between such di-
| verse cliz*ntes, but on steep n ountain slopes the ‘variation in altitude

has the effect of " telescop"ng the! normrlly broad climotic.kelts .into
nurrcn..t ZOLOB ¢ chco we' have tho condition so notlcoable to visitors
iin the Utah parks, a condition th., t is iwch ‘here pronounced on nany
nnountains th:m it is-on Coda rJMuatmn.«-Glassxc cimlples of thig are
"the San Franeisco’ Ponks in Arizoha, and Sen ‘Tacinto HMountain, i Cali-
fornia, bath of which lmva Alaskon.-elirmtormt—CHET strmits and Mexican
;chm tn at tﬁb‘h““ Bageu.  Hoth .of. thaw ave;- h’n.’t!\?(.t' riere islands lof
‘eold’ clu‘mto bosiugbd on all udcs bty the hent mves of ‘extensive wam
arens, "IheI'O'JS Cedar Bréaks rc'ﬂrcdouts the' sduthoririost extension of a
lorg unLroken pcm.nsulz\ of b‘,rcalicll.nto -ex»tenfhnq down the ROck‘y

r.ﬁou*tt.:ﬁns trdj; -C'xrmio.. RIS SRR e i

vesat subeie o fuoee 0

I

i

Surnl"rly, Zxo.. Gcmyun is 1’.1161 nortHert extcnélon of a great areu
of Austral. climate extor.m‘ 2. un: 'Lhe" CUlorﬁdo ‘Rivetr fron Mexico. ;“.l'_n other
words; g OO [ Upalis. CL-L-;Odtlh{: mlaee-herg” tﬂo*’l‘ong arns of clinate
Proas Mas)m—a liexichfoxténd ¢ :1thT“ 26 viiles of each other. It 1is
po:;s:.blc to’ t‘ravel the 2000-o0dd imifles fro.: the Arctlc Cirxcle to\Cedar
Ercaks without' l¢aving Borecal c11.111t0, then descendi 6 ,900 feet in 29
‘nlc,.z t¢ the I\xoxicnu or, Lowor omoran clinate . )f loyer Zion Canyoh and
continue ir that clinatc durinrr th?, reraining 350-odd niles to Mexicoe.
There - are only tm cther Ilaces in{Ncrth Averica thet exhibit thig Life
Zone arrnnpe,xent, One is at’ tho smuthcrn end of thé Sierra Nevada, and
the other 18 at the southern oad of the Sangre de Cristo’ Range, in
northern Now I\{g)g,_co_.,_jn_hcth. of. thuse--cases, ‘however, therg UTFd riinor
1nterruptmns in tho i'oranl zono e*ctensi ors, causod . by narrow Transition
Zono vnlleys. P ormeciom o , § :

'f..’..: Thua..fo.r..wo-.liave-3re{°@rrod'W"ﬁhﬁ""él’i’nﬂﬁi{;’eﬂé‘f Cedar Breaks as -
Bdreal or Alaskan, but it is propoxl_ly designated as Hudsonian and .
Canadian. The fornoer oxtends fron 'tinberline dowm tisually to 10,000 feet
fron whenco the latter usuclly extdnds to 8,500 feet. Practically|all

-
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' : L ZONTWAD OF NoriT'I'AmRmA T
Sxmple1ed to show Only the pr;n01pal areas 'of ‘the: Boreaf ﬁeéion'and the
TP YR ) *+ « Lower Sonoran Zone. ... o, L EANAE
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of’ Cedar Breaku National Monument llGS Withln these two zones only a very

small’ area beneath the Pink Cliffs being below 8 500 feet wh1le the high-
est! point (1Q, 700 feet) lacks geveral,hundred feet of reachfng timberline.
All of +the monument 'néw accessible by rouds and trails is 'in the Hudsonian
Zone, which. is ‘here characterized by Engelmann Spruce (Picea engelmanni).
and Alplne Fir (Ables lasiocarpa), The relatively barren Pink Cliffs of
Ccaar Breaks are chiefly within the Canadian Zone, but this zone is much
kctter represented in the higher portions of Bryce Canyon National Park,
wherc there are typically Canadian forests composed of White Fir (Abies
concolor), Limber Pine (Pinus flexilis), and Quaking Aspen (Populus tremu-
loides aurca).




-O1-

Tho northern half of tho plateau at Bryce, betweeorn 7,600 and 8,400
foet, ropruscuts typical Transition Zone, which norriclly extenda fron
7,000 to 8,500 feot in this rcgion. All of the high plateau country in
Zion is also in tho Trarsition Zone, but becouso of its lower clevation,
(6,500 to 7,800 foot) it has somo charactoristics that aro not so evident
at Bryco; for axanple} o greater anount of ock brush (Quercus utaheonnis).
Tho Transition Zone forests in bhoth parks nroe nearly pure Yellowi Pinec
(Pinus pondevosa) but’ at Bryco tho onk urdgr00vor 18 lerpoly roplncod by
Manzani ta (Arctostqphvlou p;ptypkvlla)._ l, :

Rol.ow tho rinq of Bryce and Zion is tho P1non Pine-]unipcn serud
foreﬂt, which 1ndicntas Upper Sonoran Zonc.- It igie cowpurntivbly broad
zone, usually extending frox: ,50C feet down to 4, @OO with oocnaionally

"widexr limits as; groat ds 7, OOO to %-700 ‘Leat Thc chaructertﬂtic scrub
forest, with' Sany oypen: um4xnonn or Fhﬂbﬁ?hdl, covérs. the .ontiie zone ox-
copt whoro 1nfroquent ‘atrents, or, npr:ngs furiiish noiﬂturé cnouﬁh for
Cottonwooﬁu Pdpuluq rrelonti) QLd vquoua .other docmduous species.

Only a vorj anhil rea of ZLbn Nﬁtional Peork 11'..in the Lovcr
Sonoran Zong . (terned Mak;ann in the first part of: this articlo). “The
lower cnds of. gion Cnnyon, Edwunuﬂo §9) Canvon, Shonoes. Creck, and. Coal Pitts
Wash, are'all wlth;n thid zowes . In cqoh of the first three caqyo there
are le)s than ﬁv;ucres of Larer Sonordn clinate: included ﬁlthln the park
boundaries; in Goal Pitts Wash there are botwoon 900 ard: l,ﬁbq'acres. All
of theso dtrenu? are poart of the Colerado Jdroirage syste;; ‘bna, a11 repre-~
sent the northern Odd of the mcx1cnﬁ cllnnto extersion already referred
to. The Lower Sonoran Zoiie 10'1r “this region nlnost trecleoé ‘except whoere
deciduous trees extend dowm well watered. vallcjh fron tho ‘Upper Sonoran.,
Only one new trco pq dlesi rnkés it cppearanco” “in the Lower Sonoran of Zion
liationnl Park - the Mesquite' (Prosopis julifldra glaﬂdulosa). Most of
Lower Sonoran in Zlon‘ls covered with g spnrse stand of1xorophytic shrubs,
riingled with eights SPOCISa of ‘cacti. : 7:3 ;

s ;‘

i s
In forming a :nental pieturc of the 11fc . 201,08 in agon Bryce, and
Cedar Breaks (or any othur locality, fcr"‘ nt 1m%ttr), it should be rc-
membercd that the zonal boundaries do- Lot Exteria: horizontally around the
rnountains like anciont shorc lines; hence nll refcrences to zone linits
have been qualified by such adjectivos as "usunlly" or "nornally". Theo
linits vf ony siven zome olift up or Acrvw froii dhe normal to a surprising
degreo, . 4% one point.on Horse rusturc ’lntoau, in Zion National Park,.the
Upper Sonoran Zone extends up a warri, sunny’ .slope to 7,300 feet, yot an
observor standiug there ariong the Pinons and Junipers can look down to a
shady protected valley 1,100 feet below where Yellow Pines and Quaking
‘Asponq procldlu Tranaition Zone .— coipplete reversal of.zones, caused,
_;chlcfly by ﬁiffbrercos in omIosure.v Qn. -the : far slde of this Tran51tion
.Zono Vallcy 13 a narrow canyon dhere,the nun shines but a fewshours a day.
. Thore, ‘at an elevation of 6,400 feet, :is;p; dense . stanc of Trun51t10n anp
trccq (P,oudocggﬁa and Abios) bencath which,grow herbaceous plants
uu)J) “foundzim high Trang‘xibn ‘dr low Cnp&dlan Zones., Such. examples
are ,yery nuperous.in Zion, and .are found Yo a-lesser ‘degrec. in, Bryce und
CedarqB;oakqo wE e By ‘
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Ideal Diagrar: of Life Zones in Zion, Bryce,

and Ceder Breaks



