
j 
I 

I 
\ 
I 
i 

I I 

I I 

, I 

i .. 
! ,: 

.' I / 
/,~ ... 

' \ '\ 
\ 

\ 
" 

I 
" 

i 

, , , 

\ ) 
\ . 

\ 
\ 

,. / ' 

\1:""'\ , .. 
'," . ,\ 

\. 

I II I) / 2 / j. ,-I , ? \, 
I \ o· _--__ ------~~ ... J.s; 
l I~~-------_- -~_==__ ____ -__________ --__ --~----------~ 



t\1 ' e. D:?' lR" '!\" "~~h' '::'/I" ~' ~l~ .C ' -:-' '''~!: j:('p'' 
!t~'I! :'~; ;:: P A.:;t~ 3=""(;/ 1',"': 

GTLi. :~T: ~ r.:J'o~; i..~j.. :' I ~ e;;u.. i Lt'!R. 

:;~ ~ ~. ~.;~ ~ : T: TO ::::. :~:: ..IF ::.!U:·'.i."T:':t.71 :r'~~~j c 
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NO. ~" 

T1. E- bE'-l ~?-r ~ " ! ; ... _t ',,1-' 0 (; ~ : j.r1f~ .. r a,1:ron f:;,-.!. ~_ ! . 'I-r, (d. F ~ . .r" l ~ .:& 'n!.e!H:(~d with a. 

~~!~~~~~ l~E~~ ~:.~~:;: :~: ?;,~~~~ ~~-~:';'f.::~)~:!:~~. ~:~:~ ' ~~~:~::~ ~:~';; ~:;;r:n~ s ~~0::e 
t~,, 'l C -:r'1c '~ :"'ltlJ b l?! 'T.. ~")-.,r..:. '3.nd r:. ;,)1 1 t"!~I,. !: "'; ,.. :~H~PA \~j :ffp.:.c ·3n ~ c:p cci a s \.\b.i0Il a re 
~::e : Ol: ;(' ::; 2.1~_. r:_~ • .'. ' ·,: : ~:-: h. i ~ ~';: ';; "~:"': " ~ J. ~)2 .. : :'.:.iC : ~ .' ~: t:: ... \.- ::: ;: ;~ \ [-=-.::::i ; !' ,~. -;~'!. r': 
·4-g;~\.n; \ .r.G.Il 'ra r: T.:1 0 If~ t· '~.h "1 e.:'l" i ~~t"l: ~:n1" :, .. \ tC77! :'":·:I~ ·:Vir • .i t~," t·:h.~ C,'l'c,T,ron ' ;J d e}) t h.. 
~ -::-3 "!"r cr.p. cf ther, ~~ >~l t7. 0 J.":-"' J.i!": ~ ip, l.7:..)\:.p c:. C)l'1 ,")':.i.J .'I:_ht i ,n(f':'.i~1) b~T :l ~::) hl:.,?e 
~ i z~ _ } ; .-:; vin? a ..... I. '!'l.; (." f :rA.b.,1 cf !'l.\,i !"0 t::2111 t~::':'.~ lJ e ;.1:(:]'1.:;:-:" 3.:!ld 1'": )" i,ts long 
t a .U. ~:"ld. bl'i.tlis.?.i.t (,, 01.":.'1'5. 

S tarting in tl'Jo l nn3:r. vi" £r""a~"llt B f;Or €;'3 i:-l t h e vj~ "_:l1, t.y of Br :'.ght 
~:!'?J. Cr eG:k :'H~ . i. (-;}",f~ ~';:-0.i·:-:.d .. ) l" .~ ve ~·! onE; fi n'1~ ,,::r .H ~i cro : -Nt :,.) o,i.(~ql c~.!.mate 
p..r.G f lora of 7" r-: (" ~.:0 ':"· Hi· r~0.'.·':'. '''': ~'·, Z·):a() a_~.(~ wi t;:·, i t , ~c;" ). ~ t f. 1}·.) e:l~pe~te t~, 
-:.~ . r) f ,'l' l T.:.a c.f t. C ~:r:t ' f .. r. i), .. n'~:N::::({ :' ;r.;~ (': to Here i ,e: ~~,! 9 :} ' :' !i. ~:,:" <?~:. ~ 9.1m:lrt.R.~ce 
t~~~ ga'.l,iy Pip s V;,!'1P. ~w,=:I::'v N ""'v~ '- ::' { r ~.~:i.i 1,,) p~~~ j l ~~ ;~nl'J ;t!:' :;~~ r 3~'!,!~; ,i . f1 ::'} 
l.!'i.dcs~E:nt W~!;.g:, l;£ F..~~ f:~J 2.-;,cl b ];{ r; i : ,. rt.1 $ ~. IjV' f:C 0 cm·:'·f.: i c;':'':: I(J; fi~ure 
Ci~ J t f li ':s ab G".A t a:'·:on.;~ the C()t\. ( ,I!W'JOu s . wh er:-) i t ~. er..r_s J:-l! (~h colt-::." to 
t :'"I p. ~ClJne. 

The1'!.ce tt".'1v't ;' l :i. rH"t "!:! o +.~e:~ Cn7\ynr~" B r-;i.de'3 <;,(,,11'13 fifte~·n h-nr:i . .-:"cd :ff3·~t 
t o t he lE:!v'el of ~; tJe t:i.",:l8.i TUh ~'- O ?la t fl):t-Ir. .. C!le ,::rr i.. ....,e~; .:? t t~l e rnc,1ar.. 
(}~rden,s wi t h ' U lq i1'" t- l..-'i ~:l·"ll ~ ;,l , w-i'l l ows, a wl oth '~r r G"Cr ~s -:- :'I.f . o.t t";e s \..; f t h e 
Up~sr Sono!"on fl c::rz,.. l1e:t'e ton r~'~e t.o c e fO'Ll~:l m S,l\\T .rL-:.:" t.s of the Z{PlE-}S 

be a.bove~; and Del ow a.1.J ~ a(' cf1r-~U 1~bly t.h l.~ f~l~1l~\ 0.:~ :r:;.· ," .. c,t n:~ :. ~; t;:- C :Jf eac~i1. 
In ~ .. es~ gardens t] \~T' o? :(\: .. J'- ~ _ :C o!.' they :-:'l'"e 'if :'::', i !;;i."; j 'Le €'; ~'.rdB:1 spots (It' 'the 
desert, . are COl"..gl'l~(.;o~: ",~ ~. tJJ~ 8 ":Jl1t.t~:rf~ :1 ~s ')1 t :.c ~!· ; r:~ s 2 ~r' il i 0~ r (:l!"z'e­
sentatl ve of th;ae - 'd j~: :: ~ (iC 1~ I j fn Z0~H~ " "'.:~T") ~ ('~I :l C! t" iG 'u'pp r::r ~Cl~cr3n 
itself, 1's the b fJaul .. 1 :f'J. J ~i"t-:. t J ),1: -::1 .::1 k : l ( 'Tli;..:l ~p2j'· i. e5 t?~.vlJ i. c h ':.- ~, lbr..:1.i), 
a buttern:, of me '~al1 i lJ 'b.Lue in '~ t?T'~pFr~'fle.:l wi t ,n br .lJ. :i.::an,t Y'&11 o~ . 



By. G. E. St~r dev2Dt~ 

Wi th all of t ilil i "'pol"t '~nt fac~ors f nvo:--ing a great canyon , pr'~sent; 
!iu?h as w~te~ C?!'!",ing'l!). ;;. s t l'(rOa \1'vl'::r.c i ron a re :~i.O!l of grAat rainfall, 
trn o r i ve r flowIng ~h~v1.:r-rr.:. a g r ee.t ~ ; :Q·';3. : ed pla teau r eD'ion, and fi nally 
the pla t~: a.'..l !' 1OF;i.Lin b~:d '!'+-~ .£ E;'ni-;u ·i, ·t in c liTIf l.t. e ~11el" e·:."{ p:a.-e verJ.ting the 
widc!ling of '73,j, !.e 7i"3 \."!~l? extl·a:r.l.':ly Slo~·ly . 'the (,c l (, ;~ D.do ri ve r act ing 
:n ~he :-.ap~cit.y ('If ~a;-7'y iJ'jg ~g3-:-lt. '},lith t!1e v~3t !; rr.C'unt of sedi!T.~!lt serv-
1:,:g as "~e T S P[' r.r fiaw ; r. ~s .;; l ov·~; \~ C. :'''il one of the C:s;::-pp-s t gashes into 
t te ~nr".:h' s c!'us ~. rr'n:s £,ast he.~ ;-· I?~\.: l t r;; ci in tht:: €:xo~s'Ul'e of one of the 
.U!lJet in~o:;rt.£>t i -;: ~ €.-:!olOi:!:i(;i:i ~ co .... ~iO:..~5 0;: ':~h (: w'.L· ~d . -

T:J 9 ol;!~s t r('d-~s c¥-posed in th_ ',aIls of thi s i!',po:-tant geological 
s f: ction ar c r r:pr e s enta ti ve of th e e:;;.rli6st eon cf ge o1og!c t ime _ They 
a:-e ccr:.pos e i of r:'l:~'.:; tc lline shhtE:t s t g'Cdi5c e s. acd grcni~ ic r ocks of 
Ax ':·hean age . T1'lOY are repre~ ontat~.ve of th e p~ imOi'diGl earth' 5 crust 
anfl rr. ight very wall be tern.ei -r.!1(; c or:ler-stone of the cont i nent. These 
r oc1fs form th~ 'Nalla of the ilJne-r or gr:mite gorge at the p:-esent time. 
1'he t ~ r!L l'gran ita g ::>rg',::" , T10Wo?'l9 1", is ~. m:'sfl0n,f!r, for tn.v::: g ranite 
doe6 !10t C;OC'.lT ';.: i t:lil: ti:.~J r :;f'!;;:. .A.11 o"!: tn .:: !.ypcs of rOc.K t~!l t maka up 
t::e Archea!l s ert i' s rue haro. and equally r eGi:~2:Jt t o e;' uG io!l, ,the::-aby 
~i\" t~g S Hnarp, !'agge'l \; -slJa?~d ?t" ofile to tb\.~ inndr g\ Jrge .. By their 
dE.1.'ker c olor, ~rys t 3. 11i:le c1:':::.!' :lct. er. 1taggecl F=Gf 5. 1e~ a·.~d Jack of, 
stratification, they are e asi ly distinfft<i.~l:e d fr om the overly i ng sodi-
1i.tm,t a~y r ocks. Tbs ; .'r chcsl1. roc~{s were e. rQded or 'Worn o.-r::iZtY ~~t the top 
ar..d subrrE'rged. deep oer.e:"! th J ~\! s ea . Tr~~~l ar ~ ~ eptr~at.:~d by !3 profo1Jr.1 
unconformt t y or grE'2't t ~me i :yt erval fr om the overlyu'" s <; r;irnentary rockS. 

',:hen th c seas came in s ediments accurm.:l ated upon t he s rr:ooth surface 
t , ' grS1.1 t depth. These sed ~'T.er,ts ar F. c,o,r,£,osei ~f :!.'lyers of sandstones. 
sha_2S, and limes tones a nd aI' S known as the G:':md Canycm s.:;ries or 
Unkar . _ Chuar f or n:ati o:1s of :'.l gonkian t j.me , S(Irr'e of : he reTra ins of the 
most .:prImitive life found in t h" ear ~:h ' s ::rust, is fC'tmc'. i n these 
sedi ments. The fossE s r e veal the pres 'm oe of s11:>])l e pihp.nts kno~',n as 
"algae" long bef ore the begi:l'ling 0f t h e ral eozot r. or old l Ea cra. 
Wh en s ediments had niled up to a Gr eat depth, profuund foldi ng took 
place . This a rea w;s l1t'teCl. nigh above the surrounding seas. 
Geologists believe that mount3 ins comparable to the present day Alps 
were then present in this vi0inity. The slow disinteg rating forces 



•• 

~he ns:tt "e : .:y. d. in -;.h B waIls of t he C.J.rJ..;~;-l is the oc c&.sj ona~ pres ence 
of Te :.~[:lJ: 3· ;t t~J l ~_ I1.'"" ~ t(":lf' I){ l) t:."v ")t ... i.~u~ a~e .. r .. d·~ ;.itr:,:)sto(.;.g IE !lot contilliJ.oUS 
bu t i tlft C;:' .i "G ~.l'tf .. e:.; [' rr.. 3.1 ] rt!:"J:-. i :: !~ :;l P01..":.~ts ..It th~,; t.Oi.) o ~ t:':.(: :','.'...l:::' V li.Ti1e ­
f.t.(J.:'".e .. '!'l: i ~ fO]'li '3.t. iJ;"I, .~ r, ;.:.:,:;l.:i. . l:> :e~je .~~:"Ji:tin:3 (if a 1·r Jr·j. ~j"l,l:; t .-r:!-l€ of !L~h 
t:~ .;; t r1t per-:i€:c 17.£ on i j~ 5 i;r:Z .. y. -'...;.:: .; :l ::". r:.' f'': fo:, c~·r;:ns l:' !"" .:. ttl ').r t:b an "o.!'I

on 

6p ~F.d . 

:'he r.c:rt f(1l"ji3.t~ (.>1" i s ~.:"'\')",,·r as tbe Rt.:d','{?.11 :1 i ;n?s t one. This deposit 
of Misf-. L~ zippia;1 ;X:7f, 3t3.r.d.~ ::~.1 '~ as 9. tr.J e \~~~r~ ical we:.ll ~'Jrne f~ve h;,lJ1d.red 
feet l.n thi ckne~ r. & 1~nc..:i.3Ai t:] .I.;" ~L l .U, ~t, vn0 .1;-, ~" ', .... "'~ .:-'.:~ .... i". ~ .I·p"~ ? 'tj~l?~11 
'Il'" r e<i col o;:- ir. 1"" '":0 · · " " '· ~l· '.r,3" : ~l i !l (; 01<t '.:he c.;'.'. Q'~ of ir"n "10l'1 the 
(1v"'rlyl~p, fQ;'n",';; ; I)".! 3 ar .. d 51 ' {s ',",ly C,,~ 1;i!1(; tl:·e l' l'~e lime :-;t o:'lA . ,,)::Il·5."lE: '. 
wat er s IDi.lSt ha ve c ,)ntt1.i , r..Jd [.t·u.:;:.dS,7:f; ~(I O·1. IT'3.~ e !".ial f o::.' t he .~{)ssjl t'o:~nls 
ll.f r.i'leJ,le:i ani!ta'!s ~r.lljc ; ! t.~ Iht.:i1" .:l~ :.H:: i:1g 2. :li:?b , :,(at . ~\"!:..d ·v:Jel:-fed. 

P.osti!1g uprm t h e F.c'lw~::. l 1;.m9 ~ tOT'e occ' ,rS s ser'.es cf cliffs snP._ 
s l opes, n:ald:l;; '!l P a t') ~ 'l :!. ,,{,iC'-tl,CgS 0::' e ;gt,'· " _'!ld:·" .1 ie'·! t. ·[':-. i6;5 '.;he 
Sl!:;>a i for mation 0::' 2 13:-: 113;718· ... "i '111 <i; lm",. ~~o;:-,') 0" t~~e r.'(,3'; pri ll;'. t i Vi) 
r eptilian trackS ar~ ,1re3er.': i::-, a lIns ~i v,) hll; .)(' ~::.' t :.3 ~en:·."r of "he 

forc;ation. 

Above the Su"a i for=t i. o~ lies """rJ.y t ::-,1' oe hlll':l'..r e d. feAt of Hermit 
shale of Permian ;se . T~~s .~'frr:nt :c0n i s cf "TJ ;;',r p-~ t i c,T' t he ab;;n:~.a:n.t 
occurrence of wel1 ._pre~f)rved. 2 rd~l""l t :.:-o.c:rs, a!l :: i f":h :?J?:ll; :l')r ·t'GO ."'. Ol'S, 

and insect ;ving
s

, i . .. ,~.:-. ?). F. , ''''IS impr .3~' ~ j on l.n Ilna instance :neasu:..'ed 

neo.rly four inches i.n J.~ n!~'.:h" 



The next recCI!'d in the Wfo\.1. 1~ of the ran?on, 1~ arout 4'~O feet of 
OOfon1:lo 5 ':!.r:i~ t ~.l l .';~ of f···. ':~I'i:n ,l :~ ;":" :' r ~r!l ~ S f O ~"':-!D. t ~.0n j ~. J.'; ~:1·~·W':'l rJ.s t:h':; Cf:; t::t 
Per · ~ r. l f !' flt~!.\ " t '~ ::,c .11;: h~:"' .~:':\'~l ~ ., ~ ilf) 9.'f'}~,:i". &) .. t :1:" 1 .. ~ ~: '1 ~ T '; ... ·n .. ~r'-t: ~e 
ep€! .~ .~ (.: ~. ) : !h:;1 '''' ;':'I;.h i : l l :-... V1 ~ '1 f-.. ~ ue~ v !·!v (: ~ .. '.1.«.1u ·tn .. rr:~'~--.:~ '.~: 1'1 

u··' :5 u·~t.t, :·:!J. i.: ~)' ~. :",..::.tl~ , ':'(.!. ·Tr e"":1) :-~!~ } .tE.. · l !~'~l '1 ~'1 ~l 3 .... jr:.~I .• (·!:e .:t.~.l n(.t.i(.n 
hi.s 7 l no 1 i.. ./ b ,Jen ~I' :;t·_~,~ . 

!!'~ Id t-.)r _:!'l( ' (>t r nt- :rA.t;ior~ in t l"e -.;:al ? s ;jf ~he Ca:[~~l(':~l i:3 t~le :\t':ll~ab 
l.tr:.:.e~ t :l-:-:'':: !1 'J,.~ ~ f .. ~"rn a,") S ·::· ... t- .It of' e.:... t .t ... i.!'i':'lJ tii...r t'/}:;:' .:' ''1 (·f r' ::), 'h:r;;, fuf, S:~ 1 s 
lr:t \ ~ 1·(;': :!i "' 111~ ~ ,:' ~f;d. i !'')I~ ~Lj'·) {7l?' tfYi. l }l,l t ! -: } .'3 ::J.:.·· .. · l ~:!·. l;; t' o~ ~ ! - e 

l ~!.:.;rr .. lrA ''':(.1 j' ;i , ;;zd ~ 7" ~ " t . r..~~; ..;' ls~;: w~ .. ;. " ~ : ('rl :: E ',j '':-C:l : ~'}n· ... ~ .f .. 1:..:! r ew~ ~J l() ...... : : sea 
l .:. <:" €;. :" .:): ~ t, .. ~ ;. ' l l :'~ ·. r ... :" :! 11, rrd !.l:":"".;,~ e j r"i': :; ·Ll ( ' l~ :i >:""~ . .l "(" ~·, ·· ~e 1.u-":.1 fi ... ~' \~ c~: 

8. ... (" \;r-:; S I;jC • .!. (,. ~~:, oJ!". ~~.$." :. ;) L· 1- ~ 7'i;n~ G,:- {I t ' vi;-:g ',' ';!trl f "il'1j" :- I',t :"" .. :l '~~I~~l ~ '-:.c. 

S6':" f 

'tie ·')1.qj1 stR bel1~v'3 t~at, seii~: ~n1'a J::"~ e;'F.'ll·J ng nearl ;l hiOOOfeet ('Ir 
C78J' on;' rr,: J.G ir .. +.r.";':"'~lfH';,$ (jU~(. ", c ::i·. ;.' .. l '0;1 ~ ' Q n of t h e, ~.I!"e s (; l"!t t OP'-roos t -
l"ly~:r ;.:. ~. t~! P .} .... : ... ~l'.;, ,. ~ :: 'i •• r -'''·.J.o l ' !-,:::. (·( , .-~- l t: !-.h F,· •• · ~~ '~ 0f; .. nO ·1 '0f t 1;.c"e.'3 .Y") ..... r,~.:.; I' 
f iJ: · !!'..?~ iJ..~:---e: r; ' ~'! "l be s~ :n !:"" ~· :J~)"bf:j"~t ' '' t. ~: '. s ''', Z ': ' ~:, c ' : r: . 1l:/ :)11 '1.1J.t;l. t~·lo;..l. 
!~~. : . io: .: .... l l:' ~~':::r, 1'0'" 8. ~f~~~'c' ~: .. , \. f:.c t :...;:. ! ~: ; c:: t":l C-: ./01..:..'-t;7t:.. ,;' ~ t.1· G.t ~1. T:c1.Y 

);i;~l~ :If i~:;n~::l.;;r~ :;:gi;:j g;;;~;·.:!jg:;#lt;::~~:,·t. 
't'L 'l\' . \ ,: :(~ " :-·~'::," ·· , 6, ·:. !I..lS t suo "i j:":!e- ~ :y-e ~, '".:; ~ : .. -3' ~' -



., 


