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U.S. nO::?\::T?Q.IT OF T~ IilT~ IOa 
}r.;'l ;;' ~ i' ~_".~ .i" \:.:;.~ .. b7nrra,J 

(H:.:UJI; eia.~;yc. :1 Kri,'!::Jl\.h.1 .r?ARK 

7J i Mrs. G. :!:. "tu;:odev2.llt. 

. Dull <: ~re sel.d om m,~ c'~s ':'.t t"e dc ';r ~ f t:,e "~tur'llj st I s " .. ife. E:' ch day 
brln:'5S f ,: rth its 8112'':'8 ... f ·(,~;,('..:tf!~nent , f :.;;r sr.e neve!" c ~n tell v::'1at 3.!lim~:.l , 

pl a.."1t ) insect, or bL.9d :' :; ~ :; -:: c: c'J..}j s ::ne )l.:-.~e i n :ler h "~US €~l '.; ld cbligati C:1s. 
~.1 J ~uests v ,::' r ] fr..::r 'brt' ,,-~' \"j l~~ ~.?iders'1 c ~n'"'uflc.ging sti,l:k '~Ug3, l'J."'l.il j t2.r ~ntu-
1:;'8 , ?I!d sc .:-:;,~ '] i c ns t ..:. :I f!Fer t. i~rn~ .:r..d ) l a...-.,ts, b r- illia;"lt ~ c l ~red. liz:::,G.s, 
bird3, r ~c.~!1t'S ~.:ld snc. l '" ~n5 'T. .~ .. :s. It rl t;i'8T ?:..j S t o b e cUl: i ~u s il':':: S tUl"2.1ist' ~ 
;'l:me e it~l er f : r t!je.l~e i~ ~~ 6~1€.s~in~ ",-/h7:. t r.1ny be c01'!ce .::. leu. in a:.'ly shape ~r 

f orm r. f re0'3p t .'cle. 

J.I7 l ates t .::cCU?,:.nt.~· : ssbi.ll. is ?ei- ';'-'-.?S : ne ,~f the safest 2nd. nlQst 
intere5timJ ;:; ue::its I ! I· .. VC il ::.l!· u c r~d... :./~.l , ;~: :lU i::..il" , r· r 'Jj -:~n . . wing·edt ne ;:r ...:ne -;f 
the mli1)8r : us r r.in t3.nks .!:1 : U'r ~ftrk. I .Jl :~-.~~r: ue ~.ittle cr tzn.t~re in ~. ;>nper 
sh:;~.t?i.!l6 b::g: 'Jut it Wf.3!l't l ;"'~ ~f:f " re I f .. un tl. t t.at s '.!:p thing s ~: r :m.ger t1lC~.ll a 
p::.:.J ~1' ~ ::nt~iner V1:,.5 i l e c, ' }2:s ..... ry t c h ... ~ ld. rr:ly wr..rd. Ee 11::;;1. !' ? :ldi:!.y cut c. ~1~ l e ia 
t~1e b:.g .:nd effectE>d hi ''> e ::: (' !l')e ~ Aftf.~ s e ::.rc:'li~ of '] r ~, ·:. :ne )t:n~r c: nt ~·:i:1t?'r , 1 
decided t ') enc~e bilt\ il1 t {.I8:J ~I' c Jrn P G..J~er vv~ .. jC:l R,J:' -'i-:::d. ~ny 1)'nr~ C' 5e ex.0ellently .. 

It was wi th :lEi J1Tl::.G1') re::l.lc t:-~nce =5 ; ity "l.nd ~e·.l·.12rr ... ~s:; tl1"i ~ I t:Jc~-;: this 
curi.:ms ch.lr ga u.? ·~ r ... my~(:ll .. N st cf my e~ :;,e1."' :·_ .~~{.; I~~' wi.~;b nild b ;. rih~ h ..:..ve been 
s,ld :-r.es. ?3f .... l.sing t ( t- ~ ~ c ~~'Ft, ~!· iL1 ~( .:rr~<i qx:.;~ ::;; ~; ..:;':"r.~ t':11J,:)1' '"it.d c ~n":"1J.si cn ~t 
I! i service t e !ld.e:':" r~d, 1; :~ ~! Y' ~~~ ;1 ~::.11 J .~ Ino; ;;.:-; .. :.y ,,:·_r .. ~l d 1,I? . ;: i. ·~tJ t ;:i~ in "!1i!:~ lj'Iy. 
first :',cti s ns ',':er t? t ~ a :' (,:ll.:;j. r~.~ :l/!:. 0 '":,t' ':! i t:~, t' l(~ ... 1j . s~ r:; .r ~r .:.:1Q b~bits of ti:1S ~lrd 
and tc p..pp l j ~"lyt:_ing ?:r ;;c.ic :1-

The p:u- ticuL,r speci'3s ~f crc ssh i.ll " '-'.t " '~ rR" " ,,',d. is the L'cxi J. cu::Vi - . 
r ~ str ". mir,)r (Br ehm). It3 distrit;lt i ~n e·-ter.o.s -'lor ,, <. r ·G:;ern :, :r ~ :1 _~-crlC: :n et 

,.., ~ "1 - ~ ~ '" e v -r ' ~ . 'e - .j,.1~ "'I es.)eGi :-. lly ·l ... rt· ... :- r li ~ ln e ..... Ct ' f t :: e ...'l::.ins . v·:·.3 ~L: : . . J ... ') n .. ":,, , 1:: ) J. ..!. . .... ' ..... l ... 

bi~ds ; il: rt~~en~ 'u; cr.. ·-t ; e i;ui ; 5 cf t:- ces, c-: '!',e ,'.!:d g :. -':":J'l7 vJhc:n t:_ ~ I..,:-:: ife : ;u:. 
trees S"'.l?'o-e5t ..... hr ~)i t~bl~ .:..::; )cc t. Tr. i s p= ":'.r ;. c ;.." .: ::, ~U. :".g t : · t~1e rH".V~8i~: ... :-. 1 

. ~o . ' -. -, •. " .. d ' t b . . x . f ' l"·]I. nu t s -
In11?.nS io th& tr ' .di t i , n .') l s e"&ll~; ' je"]. f.r ... <! fl .'-lJ, , 11 6"rl:J;_. .-'" . 
hence t:::: .2',.}?e :-.r ~_nce c f nro s:3ld lIs. 

The adult ma1l:e is ~ dnll r .:ld generdly briehter on t.he rump. the ~~<le~eon 
p~ts are grc.y while t.he w~~o and t :lil :).'!'e d\;.flk'!. THe f~m :l l e lS a d~~. g ~ 
chve c oler shading .ft '1:l t , ~ bri.gh t yell cw :n ltS bre f).s.~ It W:lS n .l S 

yellowness : f breflst which o.lm:;st m::>0.e us think th :'.t ~e b1rd :,v,,-s : w1:d c:m~.ry 
bef ~re we were able t c see it ot 0. closer view. T'ne tlps of tne b111 In the. 
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T;1e nes~ cf t~e ·~r ':' ~:ib;.~l I~ '~ 0 ~~f\ :::f:.!L .~) " . ~ ~:- '''J ~f'~: '':'nu;: t ::F e .~ .. Jt :i.S ra-t·~;\. · 
fla.t :r.~n is ~~nr~osDd of s'~ (' :l.~e t'wi ~) f; ar. ~l fln· '-·d. ~ ·).f s..}:!i', l'nr~~ J.~n8f' . .:t-l-, t •. tJ h .)."~t)-· 

hnir C\nd. ttne l' 0f'tl f, ta.. Jr' 0\U- pa!a gree!)~.ch eggs sp ctted with val" ~ .. (,a:. ti!~ades '""'1 
b):o'.'\'(!. <:,"";.'::.:1 r; \-.ij:'ish G:r-~r o.:':-e r:t.lt .... ll.y ::l r.:' ·:' !'3 1".;ecl. 

Afte:'!' le;U'Tlir.g all I (' Juld, I pl.lne:t the crcssbill in a box and put a few 
pin~n nuts cf J.ast Y8 .:lY'S pir:t":lllg 'Gcgeth,,:>" wlth a small iliah of water in 7li th 
it. For the iirst d[.y C~ S ? t~e p.ir.(.ll nu~ '; '1e1'e untm~ched. I "a" afraid that 
tJ"lis little bi.I·J w:.\ .. ~;,. d. f \~}.l o'i1 th6 s~'n(! c')'l;i"so as my I) t.hl::~· wild bi;"ds. It. was 
by accid.ent t.'lat I ;.- eo c, '.vod my d.e J.igh t;fu1. s1\1 · p~i'8. \7e h nd bean out picking 
pin.:ll nuts in tho m Jrn~]')~ amI junt :J'.lt r ef c'll'j, oai~y I r1a('e!1 a s'DaJ.l pan ':Of tre :, 
fresh nuts jn the m,' ~.sr" il ~. s D CX. ]iI" w Whflt:1r:l' U.s J,ittlp. fdlows bunger wcu),il 
net a ll rJW him t'J r. :. r..~ ~d!:.. !lim:;(:"tf l (;n.ge~, ')r i,:fha -c;l~.e ·~ t he fra ·~h. p.:' .. n cns ser\"ed ;to 

illl'.llate his eppr. +"ite , 1':1 Hot s mea r tc, htlt -Ui~ay he pa~tol)k of th ' s new 
t .. : aat in an utU'e~tr ~ :i :c~ l "nez.!Sure ~f enjOyr.l€n ·~ .. 

After a 'ii9 " :{' ~ tl. , ~e I ,",Hewed m~- li tt)_e pinrn C!l.t f' !' ~r--je r~.llge of the 
house.. Every ti()!.~ IV~ o c c..a.r,x; }n.dlRl'Y ba fiould h 0p b~~!z to the litt.le p~n in 
wh5ch the nt"'.ts '.~,:~:.' e pl:l.red s a :: .... d. e\le~y C\l6"'l.in~ -,vf; weX d c.. '~'VJ~l 0::';' .:1.':: i ';U7 G loo~d.11b 
f or him t ~ put h ·i.~,\ t s b 'ld. O'le eve; ,.1.n,s cur sea ,."nJ-: pr ~ve'l f~uii;leB:; ynt -the 
next m':Tni!l.g b ef ,)J:c \.J~ VJP""e U-y .:;ur cr :.s:;bill wa s b-'lSi:y eng~gel. nt his break
f:!~t. The next t~."( even:l .~~ !H~ m:'.n2.[;c1. t c Cl?nh9 hi!!lse.t.f :~ga1.n. .Al ong 3.b cut 
twel::p. .; 'cl ~ck (; i th~ ~,;hi ;:- ·i n1 ~:ht 1 WJ.,S :!.\V.:-. :<:al1~.j. 'by 2. qlle~r t.inkli~.g s ound whicr. 
Se~ j118n, ::1.5 I J.i ~: t:q-(. ( .. rl, t ... 0 _,.j ; ~" 'fr om ;;n1CT the b er:. WCl'!l~n-ljJ{e r. t~)ln.ed on the 
light ani l OC1F:d . . :-~ ( l ~::~· 't;1 !C~ b( ~ t ') d~ ;'~C' 0VCl" try hi~.'d. shi.:Lti ·:~ :1im.3elf t J ~ ma.- e. 
c o ilf ort!3.ble p O.1 i tl ('. ( .. j .. .:., 'i.. h) 'i.) r· ·G' .nc lle1.. 5:2ril'.If-:~' I 211 C'w03d. h~_m t o c ·~nti~1:t).e h~s 
rep ')se in th ~.s I!' . s~ =';1-''' - r. !.··· C::.G~ p:t B.,ce f OI ' ':ieiTo}'a l n·i .€;~'i;.s., Then ~'ne day '~he 
dr::or t .: our t:p,5~; a. i ·, s : o cr:: t ; ' i'''~;3 ~ .. p£'ne':l ai1Ct Hr. 0.t" : s;:3·:-,ill th (.u ;sht It wa s h1f.h 
time he was ~e:)~:r' J'" tnt. j.'l 1 ~ .. t 0f n i J a~ ;:-,d0. 1'h~.s upstni~:;, wh '?re .:.n.e C2.J~ s ee the 

~ h f' t' ~ f c~ him" i ~ J" ofter t ;:;D br'lD.0hes .:-~ thb P .i."t: ')1 ... p ;.r e.:} ,. ;;f? iJt.l p ·l t. C .. :"'''Tp..a. .l.Clna 1 0 ..... . ., . , -

t.his visit he ri:·"!': 1.J).!-, l r. '"? \'.·; ·1l ! 1 ;· 1"..:tT .'~ l~ 'h :tf' qp.~l"i : e"i'n t .... the l1p3t~irs, c ?~;nf 
dow['\. only whm: J!-~ ,1[':c~ :;"::":'I.f;' :3 LL i n~ · ....... :tt;;e.. h~.!'!l .. A~. tn r tli;1~. I I.P. lH st.lll :l bl ~hS1Y . 
aro"'.1D.d u~ he TiHJ~lev.""~:L"': =-:- r_~!'. \ .i ·,1P.t. i. : :O:iC r'ea"11~eB h~ r p:nm! n:1t :>:m wh~re e e~). R ' 
d~n :·. lf foe lfi 'iult G L ~:"r: ;~ ).: ::: !:: -; "i Y.! .. :! , ~: ~ , &,! :: .; C".·? " ·'G'" t,1:0 ..... bin-f;celled nuts qUlt.P. 

gral:efully in t\7C, re";aining the sweet meat in his !Jeck. 

In a waAk or Be to"a ~ .H ~le wiyg r'l::..y be fit. f or 11.(\9. cg~in but until the 
wings ~re a litt'p -t,. ,-.~q' 1.;",'. G t' )t G'~, il', 1fI1.l't ci; '\y ."'l, .l',t~_e l C!lt:t'r. then he 

~ , -- " ' _' .F,._· , , 1 i; in the 
t : 0 ean j cin the : th8':' :·· ·.: ~ .~·) .t l~.::;, .. .: :-lL j ays, p h :)Tt ~ q 'l .:.r:E ii, e~ C:~i . $' m 
plaas~t tp..sk of pic:h.i l,g I,j,,\ c~~. J.nd y :;;u m3.Y 'oe SUl'3 that I sna~ mlS Y 

little wild c '.mpalli C'n "<'1."y muc.h. 
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PINON NUTS 

By G. E. Sturdevant. 

Grand C."nyon is enj eying the best se3.s on in r er.e:lt years f or pinon nuts. 
In spite of the lack of fr ost t ; date, the C;)!les have already bursted. soeckl .• 
ing ahe gr :und with sweet-t asting, thin-shelled nuts ab cut the size of large 
ooffee beans. 

Man, bird, and r odent are busy gatherine a supply suffioient te ~.t 
41U'lng the winter. The BUTasupai Ind 1=8, residing vii thin the park, and the 
I "vaj c Indians, on the reservati on adj d n1ng the park bound!ll'Y t c the east, 
are perhaps the mest enthusiastic piokers. M":ving patches of red and orange 
M1 be seen aJl tae IIq1aWS 1II0ve about beneath the treee 1. their ltHIUantly 
o, ';red ginghams. ;['"-ys sit in nearby trees veioing t .hllir disllpproval e:~ the 
,lc:mers. In fact, the I ndians might well be oalled gleaners f or few nut; may 
be {:lUnd beneath trees piCked by these aborigina l ~'Jnerio.:ms. The H~,vasupai 
Indians believe pinon nuts are especia lly plentifu: ence in seven years. 
Whether this is the case or n :;t, can anly be a'Lces '~ed by patient observation. 

W'Jod R:,.ts, ChipmunkS, Rock, and Abert S'!V;irrels are the most industrious 
rodent harvesters. Di f fe~ing fr uro the remaining members of this harvesting 
army. the Abert or rine Squi!"r E' .L h 2..~ 'aeen ob"e1"veci. passing 'lver areas flecked 
wi th pinen nuts in se!ll'~ n ef ~:e s i . ern ycllcw ~, ine cone r. . Pr )bably these seeds 
!ll'e more t rtsty in the ')pin~ ln cf th~ squi.rre :;. . Ti,ey ~e, h owever, mJre diffi
cult t o pr::;cure. The squi rrel ',ClS seen in :l t :tll WE'S1; E'rn yell ow pine, clipp
ing off c ones and then c omiDti t : the gr ~und t c bury them, 

ID'fl:F.H GROUS:C .rOSES FOR llOVn: IJAMERA. 

Abundant native wild life .m the n·; rth rim of the Grand C".nyon odcupies 
8ec')nd place Jnly t ) t;le unmCltclled scenic ba.:'.ut:r . ·~f the C .. nyon itse~f a8 an 
2ttr2.cti cn t 'J the t )~~r.; "t,. H:'r e is wller e ,ne ID".y s ee the f'lJllous X .lb ab herd 
~f deer r :aming tl;.e f ri.::le~-:ll ~ ,ioab F rest, \~he:::,e is i solat ed the beautiful 
I\i:lit~-tailed, t? sbel-e~· e il ;{<, i t [.t. Sc" ~irrel, wh ere f or mer Prasident R"osevelt 
once hunted t he :.I .untai.h LlC' tl, :ll1<1 ....,1~~.· e the B·:b-ca t <llld Co,{ote ' still trod the 
soil in con3 i del' c.b le number s , L~s t 1' llt· no~ l east, llowe vflr, i s t he Dusky Gr.ouse 
or " i ool -hen," n : ted f or its pl acid attitude t ow.:.rds man. Undoubtedly t~e moet 
Singular incident t :1::'.t recen tIy t ock place in this sanctuary was the p OSlng of 
of a mother grouse f ()r ::. m:vie. 

1,& rela ted by R:,nser ... L. j)~ OWD, a ~oul'l s ''; : \Ii t.} a ,Arnall movie came~a 
CeJ1le Up on a mether gr cllse sitting cn a l eg nee.r .he ~:m _f t~e Canyon. Wi.at 
an l. deal picture ef n ilti ve wild :ife it would bel. Dufi~ulhes in the f = of 
brCken branches l~ be t ween the camer a and t he gr0use. W·Juld the gr ouse re
main stationary while the brush was moved? 'flle brush was carefully pulled 
~Vlay piece by pieoe until an un_obstructed view extended fr om the cemera t o 
the grouse. A few feet cf film were exp osed ~t ~ dist~nce ')f ten . ~r fifteen 
teet. Gl·".dually the camera-man mcved t el'lards the grouse Dnd obtamed a fine 
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olose-up picture at a distance cf ab out four feet. M t~er g~ouRe withst,od t.he 
l)1.trring noise 'Jf the C~E'ra f or eo short time DJld then rncvcd .:lIang the l ,~g. It 
\'laS necess3.ry t o rem'we IT. Jre lln!Rr ar.d again move in c:i.es(J. This tIme the gl"~u£e 
3.ppeared ent.J~ ;:e ly u.'lC vtll'lerned DJld with no ()utward signs ,;t' fear perrr.i t ted 3.n 

exposure of tile remaining fi 1m. 

'I.by was the grouse s o tranqujJ.l whEe acting tr,e part c~ the "st:.r" in ~;h :' l' 
uniq'le m:;vte? T'1is qU'lsti cn perp] 8xed t:1e t 'Jur lzt unti.l I,e f Jlll,j tb~ s'C:.:.~ "~on 
t J be eight r.r ten chick brcuse hidden in the ul'lliel'trllsh ne~.I·by. 

PEGM,:.T!~ lJIlGiS 

Of the ntroerous t:~es : f r Jck f cund in the depths ~f Gr~d C~~y~n, per
ht.ps the msst intereE t5:t)~ j s thcl p ef"TIl;!t.j '~e dj. ke~ cut t";nf; the Ar':.!h8an r ecks,. 
Small eAc~va.ti cns pene'tratj!lg the dikes re"t.re:.l t.he fO~\. ·::JI~r "9~~e~~'n~n 0f s ome 
:mxiou~ pras~'ect or tr~'illG t J r e:J.p 2. r o\,:a:r(: f rem ~I"i :1 el' T\'::.;. t 'u 'e. T!;e wi.de vnriet.y 
Jf minJr als in the f ..: rr.! )f bG' .:.uf; iill1 cry'l'Ca'1.6, m2.~':'~ t:11e Cj."tHS in-+;ere sting t c t1:e 
la·-"'sn 2.S well as t o the ~incrn:"og'7. st.. Fin:l.llJ t.~H~ G'en~ :gie l..o1 : c18 Lf 00( ' "~en~e 

of t.ese dP-ces discl oses ::. rem~kab J.e st ~ry cf t b", ·?~'es<~nce a.t cne tim;) c. vast 
amounts of rock th'1t r:iv.st h'lYe been even greD.ter tb~,n t:n~' prese:1t walls of the 
Canyon. 

P?gmdi7.e c.l;(~~ 3.J'e rea.11.)' uif-sh outs of SuIne pr'.rent r.1oli;en r eck mass. 
I,'hen t,le mclten r eel: ~t.a,·ted t :) cocl, a t 3;e~.st a uU~ c'.,' t w·: mil,';s h8n<~8th the 
sU1"fa~e 9 the cut ~r r ~1"ti ons (, f the m'J lt;:n r~ck r.t ~:l"ti..:d c.c s vl.icllfy f) l'st.. AS 
the gre~t maRS gl':l.G'i.:i.a l.ly c o')l r,;, c./ltl ~ (. l~(ti.tied c ')nt~ !'1.ctlcn 1·ss'U1t.ed in greet 
j Oint;;, Due t o th " gl'e2.t 0Ye:>, ·h'.l):cte:l cf r :>c:k, trll< st.ill n...,id inte>:>i cr : f the 
molten ma~s \':as f' o!'0e:;' up tl"..r ou:o:h s cl!,ci..i.fiecl. j Oint s 'if t.he c' ,~ t()!' p arti 'lns, e'ren 
penetro.tillg the over-::' ying r ('ek :l.l-:-ng lines of "ec.kness. Unl::k.e the pnrent r cc!t 
where the inciividlla l crYHtalE ;,;1'8 ::-alc.tivel;i smal:, pe~matite dike~ are charJ.c
teri zed by the I'n:ge s1 ze to "hi.eh the c1"yst",ls grew . In f",ct, pegmati tes are 
often termed "gia .... 'lt grani. te'l." 

N,:'1lerous obscure tr::J. i13 l aad :~ng fr 0r.1 the dep+.ha Ji thA CD.nY 'ln up t o small 
excc.vati Jns in and alul1g t'le dl]<" " tllll <?:;>i.t: r, t : r,:'.e,' "f har:!.ship pe::fo:omed by 
pr~spect0rs in "~he eg,rJy G'l;rs. In ~ne P:~"F.. sc:r.P. J.2"O :: ' 00~ zlb:;"le t~1e r iVf;r, 
aCCUr3 small a'1lr";1.:l1ts 'jf 1;1"8 i:: ,)D ;)~:ide - ~fj ~.€.rv=J\.i to.. ~::~':l :1.1 ~.(.;l.· ~i:5'gi~' ~ in tr.~ . 
di!{e ind ic.aten tbe n-{'A'I'.~;. "' ; !,; r1· :·' ~,B--' C~ c P ~ ,:-:'r.: ~:, .... ,. ?;:<.~t~I. :_""" ", };~) ::c-:.I.~ lL;l.1 C R :?tD:.~lcu :~ 
j curney ,;>"cking hiR' supt>J.ie~ t e' t'1e ~ep ':h ::; ';f the CJ.lJll .:n. Afts;; t;l :" t he had 
built a crude tra.i}. or.. t !~,:: t"id ~ :)f n. n l' .. : ~ipit ,';14S ~!3.:.J. t:r ~"e 3.lJ:h ilts rr ;::~pef"t 
1200 feet above. i"i!l(l l'l l h :3 L.~t- -:' l·(·::~ ;.~C,L~ iUf: l~r to pel ,el:r ~:~e tb e eXCf.ed~.ng~.y h31'd 
rocks left by aI, un-i. .. ,;.-.i.!lis n.l.tur-€. Fa:i.1,i.r.g to r.:J.KG ni.s st3J':e he mOV0d on to 
more promising :i. ocalities. 

l'egmati te dikes ha",e l on.:\' [,eAn )'Ag "cl'd 'J ci "y ~r.e n:i::e>' ".l 0allec:tor PS a 
lucrati va hunting gr 0 11.T.Lrl.. ):2: ;h'i. l'i, t i 1J1'~ ~, o the ?,~~~ : !.I. ~ ·i.;'ll :~-:., r..'2l·"f'-~ . ;3 of q U!.X ~ Z9 
feldspar, and some fd l"ro , -rr.a:-r.t e"ia~ m'n.e:' ~.l - C~':L~·:1.:.:" Y mi.~~t , { ::r.t.")Q. 1n t,h~ p:arent 
reck - granite, pegrr.atit e ,fi.k.j;' :)~tc -'\ t.';( !lt:.in JT·r-Y' ..!~~!:,!f~S ': l·Y rr.illp.t"aJS. '! -Ut.ill:'--
lin , is a very cann on cC'rst ! tH'Jnt. :(:s~, oe.l mr:f'..Y rs~\.~! 7.i"!.T~:y r eY"I3 mlr,e.t'a l!:," ')1:n.er 
mine~'als often found in fE'.gn.aLtc di1:e3, are 'o cpocr, fi.)urite, magnetite , tel';,'l, 
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Sll.!?,?;"!ire . an~garndt. 

i'!:t ad.j5,tton t~ ~.h~ v,·i.cle v [.rlety of' bea'l,;d';5.fu: m:'Y' ej,,'o..!:J f Ji'~.J i~l t,~lA 

p~I""f!';.lt: i ·~p. J51\. ,~ .::; , +;he (~i"~" t;S '~ e ] l ":.he geol cgis t h)w ']. g':'"oE'.t rr'"ii~t l e c1' rcC'~" 
t .. }}(f'1" t.h?_l'l the pref'bD':; W'3.11.3 of tl!e 0anY0n - !nus"t h::lve r en1jE.;n. ~';.IJ~C at "\ 9 
time l".lt was s~.ow}y '-";C'ra a '1J2.V r :y the de~t.t"nc~5.v .~ f OT Ct;f; .J~ 11."..1.>\.1."':" 6 rh:~ril}5 ~ 

vast i nt.L·r va l cf' ~ ~. '"T'f. . .i't toe ~!." f' ~ t": l"' t tiIIV: , ~ ~~ .. :: :j. J .,:. .. .::. ~.\. t: , g: ·\!!:·'al ~ :': ePC1~H.t 
exte"ltii '15 ll.p t.br 0't; ~· ll thfJ "(llf:i r.l.~. $c:'l). r t c f Lr'~l J 8 l~~ .. ~ l.;'? · .. ~·!f?:':G ~}~G~,' !J'.'; I~'~ IA'O.: 'n 

a'Y~.y e.l-nf'; with ~he ! !: ,:~·t"lE'3.n r. 0, c.%~ l;,nt c :~. d '115(';--; ; l8v . .:;i._J .,:0:; t ·l~ . .7 c.. c;: l t; -1 8t l '3<.:.3 t 

a mile )r t wc miles beneath the r,uri'acCl, 1. t Must be i:~fe"!"red. that a vaEt JT.?11 -

tle uf o r eck was r emoved fr('!ll thi:; ".'7'ea bef ~r 'J the dep ~si tion of tlle :lver-lying 
;.lgonkian sedirrents. 

I.l a re~ 8r..~ ~ub:inrlti. (.,n r.; f L.il~ Smi.~ ·r,.':'·=- l'J jc·n r!J ·.it'i ~. i:: tl ,.~n ~r.!..~l ;,l;~d. tlg'· . , ~S : J. 
f·,) C ~T\:r j n:5 \.i f t. :')~ .... j.":' Z-;; .. 1. 0 !=ln~r~!l., ' ~ .0''''. ~~ , ''1. G ll-r \.~l"~ I ;1 ~! ::' iJ .r. cf. T" (~l:-t s l: r ~1I>: ' 
P:".1.~ r :l t 01 ;Jg') , f t.he l! I!S" ~·T".:!.t 1 on.l.l ;.lnE:'71ur.s ~ :: l i!S ~r ..::1 ·: t~ ,'I l ·('c :~:,sP.C:. tba l~;;!n "va~ of 
df.sc~· it.c.d tra01rs f o·..::.r.d jn r.h0 p:l)~k . I'he d.e$r. rj~~·~J. r:.peci')c from t:'1is l 'vCio:1 

nvw ~ 0tal t h irty·-thl"PG. J;'.r'.rli ti or,al trQ.c}{B collected hy =1' . G-i~.more thi ~~ y!Jax 
~SSUl'eR G"" an1 C'lIlj1 0l1 ,.,f ent~ ~;-!: l"'+!' t.hp. l" f.pll}~at i o n o f 1"113 i Z'?, t .">.9 b ;)~ t 0aT'b C-,11 fe:r
)US f c s:;il t~· ::lC .!: j~\.)·· iZ I)I: ).4 -'.he Vio-r:-~.d .. · 


