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!l'~)l.t!,llii 1 1 6  11;isi 11 ( 1 1  111t- \ . : I  I l t ~ y  I)I' 11i&:1~411- I J n b ~ - l < .  i l ~ i ~ ~ k . ~ . l ~ l ) t v t l  ~ m l y  Iry 
~111:1  l11!1' :II~(~)I~; q l ( ~ ( ~ t l l ) i t ~ l  l Irj' i i i t - ~ - r l s i \ . t ~~ .  411- I )4,\.4111i:l 1 1  0 1 -  '1'(!i+t ~III-!' f ~ ~ l n t i -  

l iol ls. Tl~tl l I ( h ~ ( ~ i l i : ~ t l  ( I : . ; l ~ l l l ) : ~~ f  ~!(II-I~I:I~~~III) l i t l i l ~  :III irrc?galar dis- 
11.ilb11tio11 i t 1  -,111ilIl j ~ : l i t - I i t ~ s  ill ill(, t ~ ; ~ s t t l r i ~  11o1-1ioli ~ j i '  1 1 i t ~  t s o ~ ~ r i t r y ;  west, 
o f  I I I 1 1 1 1  i i t i  I I 1 i I .  J I Somr 
Mis?i ssi pl j i i i  ~ i ,  I 'c~+ l i~ i ;~ i  I. :IINI L'I.~?~;IPAIOIIS I-o1-k~ 01 11 4 b i n ~  aloug tlw 
I-II~OI~ 1 lvt \vtL(,~i Kzipltl UIII 1 ( : i r t b l c % ,  $1 111 I C':L~~I~II I i f t ~ ~ - o l i +  1.4 ~ t o l i ~  1 1 1 1 ~ ~  heelk 
i'01t1141 ~ w ~ t  II~! t lw  I<~:IYIA~ Y:I I I(%?, I 111t 1.1 IILI<S of t I IIW ;1phs ! I : ~ T ~  not heen 
i-4,1:ogt1ixtv I ( ~ l s t ~ i ~ I w ~ - ( ~  i ~ i  i 1 1 t h  alisi I-it-I, t IIOII~~I i t ,  i s  c l ~ 1 i l ~ ~  l ~ t ~ s s i l ~ l ~  that 
~ l t ~ l  :1,iI11il + I I ~ V V ~ S  111;1y ~list+ov~bt- tl1ik111. 

SEDIMENTARY AND METAMORPHIC FORMATIONS. 



I , : I I ~ , F ~ ~  :~I*IYI- 4 1 f  c~ia~i--ti~l iv*a-I;-, l j i * ~ ~ v i - i ~ b ~ ~ : i  fly :i+-ikv~(*~l 1 1 )  11th 
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thc Scvu~li~milc.  Ptwipitous slopcs wcrcb swil ~ r n ~ r l y  9 ~uileu {A ,  

t,ln! rlortl~ i~cruss Sevcutymilc. TIIIH! ~vcrc  not ;  v i r~hd ,  brd, i a  the cor I -  

tinileticr~k uf  thPh(: slopes it f~ l ~ i l e s  to t.hc wcst t 11c siimc f t ~ r n i t ~ t j o ~ ~  
wah folr 11tl. Thc nli~ximurtt size nf prhl~les nhhst:rveil i n  tllc c:onglorri- 
r.lnat (1 w -: r# i nvllrs : t h~ t~verqe wil H f roln I X i nchw. The inahrial 
is luostlj- hlxclr, gray, arlcl grrrn chm, quartzite, ancl vein 
rllra tet.x. 'l'htl rr,& gr.;lcles inia ;I ~ a n c l ~ t c ~ n r  contailling bladc clwrl 
I,~I~I,Ir+ i I I 11 sunilhtonr rcnwi~ t rrxcrr~bling mortar. 1111 thc mny to 
E i ~ n ~ r ? .  C'rc~rlr the ridga oo t 1 ~  north y i i l v  of the river is madv u p  of 
this f orill:~ t inill eit,Iier riearly vvePticill or tlippilzg steeply toward thc 
i-u [leg. Thc rxtrlent contnins ~ n u d i  f c r r u g i ~ ~ n i ~ s  mi~ttcr, and the rock 
I ~~r:ll;:: t lo1~11 rosily into its na~s t i t n r ,~~ t ,  mnterials. which form lowe 
l~clep> 1 1 f  gr:lvcI :~ntI sand. Tllr* strong, alrrr~ilrt spiels on thc ~011th of 
Srv4-11tyiiiil~ arc 11% n3 this n~tlteri:tl 3,s ftir u s  thc fnlls. The stwp- 
l i t1h? {if tlie (lip is  W P I I  hlio1~11 in t l ~ c  nearly vc~tiral  position of the 
leave:: 50 ab~uiiln~it in t hc nhulc. 

(31 tlbr w ~ s t  siclr$ of Jfjssio~l Crwi~,  about 2 ~njlps abovc Excelsior 
Crrelr, t,l~crrl i.: :I 111 11 fT 1 :I() fcct 11ig11 of sirnil:~r c.crngl:lomcrxtx, com- 
posed nroslly of 1*11r'~l ;11111 \*pill ( l 1 1 ; ~ t x .  Sotue p d b l  t b s  of qi~astxite- 
srllist ~.;cr?~ S P ~ I I .  I<L'oR-III*II >ilIliI<tl)ll~ is aw>ci~t~:d  ~vith it itlid fcr- 
1.11ginot 1s 1141rllllc~. llr ~t 11 c.c~l~ttli~ling t lu! srnll(+ specics of plant lifo that 
ivral.c titlln~l O I L  Hrj-ut~l rrtwl;. Thrb clip ir 30" l,rl thv nort,l~wcst. 
,i siiu ilar r.i a~gIomrr:~tu c1vc.111~ on 'r\'r,li Crrrk, ahoul 14 ~nilcs  :tbove 

i t s  rnu~lth, frlrrrhinp H !,lnff 123 i'11t.t Iiig-11 oir tlw w r s t  sitlr of l,hr? cmcIr. 
I 3  l Iir t,cntrrncrlec is vchry s i ~ n i l : ~ ~ .  to tlitil otl IIi*aiou C!r~cl; ; tlic (:on- 
glomer:itc varicbs to a I)row~iisl~ ni~i{Ixt(r~~r. 111111 its pebld~s rrrr? tnostly 
blaclr and rrrl clrert nr~tl v c i ~ i  I 1 I I : I I + I X  11 it11 nt~c~~~siou~il  pircrs of K ~ ' i l ~ i j t  t: 

~intl di(~rih). S n n ~ c  of t 111, I - [  > (* I<  i !4 (~; i t l~(*~*4 c~ithil~ ;I t i t 1  M ~ O  i3 ( b ~ ) t ~ b -  

p:icL, lil<(? LIUI t of SIJV(~I\! J I I ~  ilt~. * ~ I I I  )11t 4 111ilt<h :I[ I V V ~ ~  tlw ~uc~~jtlk of 
Wolf C~-e~lr .  in thc ~ a l  I l k ! .  alf :I *111:111 I Y ~ ~ > \ I ~ ~ I I . ?  1'1'(11i1 111th I T C ~ ~ ,  ~ C ~ C L I L '  

t - t ~ ~ ~ g l o ~ ~ ~ ( ~ r ~ ~ t t ~ ,  I W O K I  I >:111tly 1 )t$t15. ; I I I  1 1  <-I : I , I - .  T l ~ ~ i - r *  i < +OII IC :isw:i:~tid 
co:~l. IOOYI pitv-('4 of I\ l l i l - l ~ .  :I Foot I ) I .  I ~ I ( I I - I '  ill di:~l~lt~tcr.  -ivriatb ~ ( ' ~ 1 1  i ~ t  
t hc I~rhnrl of I 1 1 4 ~  r~l-r~rlc : ;t f t ~  ~ h i ~ l l r  )\I- l ~ ~ - c ~ h p c ~ + i  holrn hat1 Lccn s n r k  
to (l(.t~lt'tIiiil{l i l -  I I I I I O I I I I I .  'l'litl 1~o:11 vo~~tairls gminls o f  soft, hrittle 
~rn~llcnr. S r l t l ~ t l l a -  zilui 1x1. tc~ tl~r,-c~ on tlir Sr:vt~r\tg~nilc wwrr fonnrl 
wL1ii.11 potit:~ii~(~al i l l - ~ ~ ~ ~ r ~ - c ~ l ~ v c ~ d  1)I:lnl rrlulni~~h r~o~rr la t r~hle  prcrbzillly 
wit 11 [ I  I #  I-(# 4 II' t l l t ,  ~ ~ ~ i - ~ ~ i  11 y111 i I (> .  T I I (~  l o i v  rit[gi> (lil~~rt,l?, sm1t11 o E 
I-G~glt, i -  :I] -I r ( Y  I I I I I I O - I ~ ~ I  1 )  I ~ O I  l g lo tu t~ :~  wliic~l~ r o ~ ~ i ~ i ~ ~ r ~ r ~ h  for 111iles 
S O / I ~ , ~ \ \ . I + I  ~ I + I ) I ~ I  l-;:~qltn. I ~ I I  f l ~ k  i w i  I i o -4111orivi11i C ~ t x l l ~ ~  1111 to a11 tilii- 
tlitlt. af  : I ~ ) ( I I I ~  2.11110 f t ~ ~ i .  'l'I~i+ ih p~~td):rIdy :I]) t lxt(h~~sit)~~ of t 1 ~ t  011 

J'l'nlf u11tE Jl iy-irrll < . l . c b ~ , l i * .  .id i t !  ~ ) ~ I I I U I -  l c ~ ( b : i  liiitbs, ~ I I P  ~ ~ ~ I I ~ ~ ~ I I I I ~ ~ I I ~ ~ ~ .  

I > l . i h : l l i s  clo\vii cair3iIy i l i r c l  1ao11-tit ~ ~ c ~ i i l ~ . : ~ r ~ c l  iIio~r.t(vt~ls thlis l'r>1.111ct3 may 
r-t~adily 1~ ~ i i i ~ t : t l i ~ ~ ~  I I 'OI*  11 ioi-I! tbrb(,eli~i ~ l ~ ~ ~ ) ( ~ ~ i t h .  ('4 111gIo111r~ai(: c)c(:i113 
t t g l , i ~  I ~ ~ l ) t r r ~ t  lit11 f luily I r t b t  11-i~r.11 t l lo 1t1ou tli nf Excelsiol- Crr:clr and Gla- 
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ciated s l~a lr  :ind trtn l :I 11rl pcfisil~ly S~IIIIR I t~os r~ l~  (+t)1~:111 i ~ l : ~ t ~ ( l  conglotll- 
vmta. A s  or1 SPI-PII~ y i ~ i l ~  i\ tld I V d f  r'rr.c.li*. t l wrv a n b  f ~ ~ r n ~ i n n n s  
1 1  I I 1 f t n  f I I S  : I - .  7'11~ 
wnrlstnnr :t u r l  +11rilm i~lso contnin plunk rrti~tii~l-. I111t11y prcbserrccl, I)iat, 

iurliaiting ttIw rl*lntio~lsl~il) of (lio-ic bibds 1vi111 l l i t -  ICpc)llui, tu wIlicll 
ihep :trc 1,rnvisior~ally rrf~rrrrl .  

Unt.il rnrn .~  rlefnil~tl str~dirr: 11l.r nlndr i t  11:1h *rvi\\r*tl Iwst to mi~rrlntr 
w i t h  the Fa(:~nr or ~ I I ' c ~ ~ c  Rljoccn~ f hr ~rwnl;~ of  ; i l l  l l lr localitirs ri<- 
itrrl . rrll~rp ~ v n g l ~ ) m ~ r ~ l t  C? ~ I C (  I S  Ovclir :~s~n(*itltl-rl n'i t 11 c111141stnilr. sl~llnl~, 
I I P la~ l t  reruai i 1s IIYP n lrn:~y:, prri~irnt, nr~rl i v l i ~ ~ 1 1  4 lr~tc*rrnjr\al~lo 
1 1 1  I to 1 t i  1 1  i ~ .  4 In Natbolrrnh Crrrlr tllrtr 
lirr c*nnfilnn~rmt~s, s:~ntlsli~nar, nnrl r.rlnl-llv:\rinc 1~11. ;  rir~~ilfir tn t l~rl.;c* 
nn thr ('.llirlr~n, ~v11i~ l i .  ~ v j l l l  tho+* 1111% ( *llir-l;t'ji. 11:117* f w 1 1  ~rhft*r'n*ii 
by Spurr and ScllraJer a to the Jlis.;inn C1.rt.k fr>rntatic,li. WII* l ~ r , d ~ .  
1r.m nf I h r  r.c?l:~tions of I h c  yrlnng~~. rocks to ~lir  uurlrrl!.it~g ~tirt:tlt~t~r- 
~ d ~ i r s  n11i1 to ench ntllcr r~quirr.: rlr!itil~(1 wttrl; [or its wlt~lior~, 

A rlepnqit ml tllr w S t  side r > T  Xlis4on ('t.rc*k. i t l r n r l t  :I F(II:II+(PI- of :t 
m j l ~  : I \ I ~ I V P  tlw 111nnt11 of t l ~ e  Esw4+i(1r. 1111 I i k ~  j k i i , ~  sdltlri v I ~ * t v ! 1 4 ~ t h  1 h . v  
tllo writr*r, w:!s desrrilrtl Ily SrI~ratlrr in S~,t~rr's rrlbt~rl. T11tb I ~ l ~ t f f .  
I~rrtl !)O f r ~ t  Iligh. is c o m p o ~ ~ d  mostly of vvf:r hliglltly (rlt~~rdial:~t{rl. 
i ~ ~ ~ g i i l : ~ ~ ,  grttniti~ rn9 trrizl. F r : i p ~ ~ ~ r t t s  of ix~:irwl,v ~ ~ ~ I ~ ~ I I I ~ I - ~ I  i r u  I iz11 t - 
po1t)rvil qrm~jtp 9 ftv=t in r l i ~ ~ n ~ p t ~ r  wv11r- T ~ I V Y ~ ~  iq  1 i i1114 i  f ; l w  ~ I I ~ I I ~ ~ I . ~ : I I  
of t ? ~  S:~IIN* ? ~ ~ ~ , I I I T  art(] :* ~PIY ~i-i~trr-\ \ . t~r~) l ) c h [ ) ! t l t * s .  I I I I ~  ; i~t11:11*1~11i ty I I ~ I  

~ + I I P Y ~  ~ w l  ~hltls. SOIIIP thin-lay{~rr-tI Ijc(ts i)r k~:iy S:IIM I ~ I O I I ~ ~  :I 1 1 4  I t-lt~y 
1wtFs with rb:~rlmn:~trr~~rs ~ ~ t : ~ t t r r  cwrn l= Thi. I lntr~rtq) Itau $1 t l i i t- l<i~l~-.:  th  t' 
: 1 1 ~ 1 e 1 1  :In ~ P P I  :ant1 is tiItc.tl with v r l i p  r~f 30" SCJ t l t ~  sr111tli : l l ~ t *  -1 ~ilirb 
is  S. 3 : ~ ~  11'. 1 t is c-3pp~(l I ~ I I ~ * ~ I I ~  f n r ~ ~ : ~ !  11y \!-it 11 20 f~titt {)I' ~VD; I IW 

C [  r(*l1191 ~i-:tvrls. Tl~p Inc*:~lity i.: :11nlut. I I r~~ilt*c; tlrlow I l i r h  11111 1I' rjll 

;\Iis.;irll~ ('rt~l~li, I Y ~ ~ P T Y ~  2 1 4 1 ~  Iit*ll;ti t.r,~t@oi~~elwtr with t'hn l ' ; ~ ~ b t  vrihi i r .  
frbshi Is \vats roi111t1 : ~ I I P  IIVJI ! a t b ~ k  nt~ t t~~~i t l  I oil t IIP n o r t l ~  is ( [ I ~ ; I  r b f  x i  ti#-sr.1 I is/ 

P I I r I I i t  D 1 i i ~ t .  It is vt~frrrc~rl 
prov i s i o ~ ~ : ~  I ly to thc lirll:ti. 

~/t~~rr~rL~.--llrnc.11 grn r r ~ l n  : ~ i t c *  comrl lrm nnd nttain i l ~ ~ i ~ '  grr*:lt - 
I I I 1 I I r s t  'rlwy liavr l r~rn nl,scr.~n l i I I 

I t 1 ' I  I I n i i l i ~  Tlit~ I ; I I I I I  
- - - - - - 

-r r : ~ n l , ~ ~ y  ttr I I I V  SIIIU,II ~ i l I ( 1   dint^\^^ ; l~~Ig11~0~11th  Ann. Itept. 1:. S. Geol. S i ~ r v r y ~  I![. :I. 
l*!lkj I b 1 1 .  17; !?qi, 

011. L~ I I  ., I>. :\:;!I. 



Ilitb nnrk*rgt: t ~ e  Il1:iny c l ~  nkvs i r l  Ir*rrl, which I ~ ~ J - P  hlle~l WCI~PIICC~ 1111 

t KI I Ivy +i(ltbs l ~ y  1 vt*i\t:l\~s $ ~ i ~ ( l  dt!pi)siis of v(%l. wli itbl~ i~i~! i r :~ ta-  tlw 
fol-rt~rr  ~ ~ t l t c ~  Icvchls just i l H  niil(1 111111 (Irift wnod r~gistel. tlre level of 
I t s t i .  'llhr sinq~lrd, c n w  is p"Ptltrps t l ~ : ~ t  nf Sw- 
t~l~t ,vnii lr~ l'1rr1~. I Y I I P ~ P  t l l r  ntiv-t~ill i s  n t  [ ~ ~ . r * s ~ n t  ~ i ~ n k ,  with  ~ l e : ~ r l y  rcr- 
iir.nl I,:\~il;s. t.u tl rlq,th O F  :ll>cll~t "0 l't*rlt rritliiri rill oldrr r:tEl~y :r half 
t11i1o i ~ t -  I I ~ ~ ~ I ~ O  ill tvid111. 'SIIP l111tbi. r I I V  ( t 1 1 I t ~  r ~ ~ l l ~ y .  w h i d ~  i- f i ) ~ r i -  

~x".:~ti\.cl?. ils~t, is iclr.irlrtl of t lw  ill)tur.~irtl Ivb(ls of tllr rotiglomt~mtr! 
 nil s11n 11%. I l ~ l ' o ~ c  thv st r r a ~ t l  ron~~iici~rrv%tl to riill. it* p w r ~ t .   lilt:^ llow 
chanynil it !la41 rfrl~clsi tr~l  =r:r rcls  \ r l i t l r l ,v  I brvbr tl~tm SIIP€RC(L ( ~ f  tlw vn l l~y  
iloor. 11-1i~rtk I I I C ~  11:1\-~ IXWII l ~ f t .  'lqlit~ t~*il)iit i ~ i - i p s  n ~ m - t t r i  l y  I H I ~  a 
i l l  I p o  l'lie c.l~nll-ci~t nwE; in*ncl~ nPzir t hi* nin~ttli of 
Flmnr: Cn11hl;. 20 fcttt i n  height, c t ~ p p ~ d  I)y S*VPF~II f r ~ t .  of gravel, is 
tht- 1n'*t t'~illtll>I(' 111111 \TIIS 1)l)-crrcrl. Thp rrrnrlitions hrrr i t t  n lrvrl 
~ j f  oiily 20 ft*tst : t l ) o r ~  tlw l>~-r-w~it  stwg>r~k rr-tbnh I ~ ~ * I W : I ~ ~ * ~ I  11t vario~ts 
1 ~ ~ ~ 1 s -  Tli(* gr1-~:11tbbt I l tai~ht 91 i1-11icI1 S ~ I V ; I I I I  g r a v ~ l s  ( IPPI I~  thtt 
S c v ~ n t y i  t ~ i l ~  11;l.: 111 11 I M ' ~ . T ~  r l ~ l ~ ~ r ~ n i ~ ~ ~ c l .  ' ~ I I P  111o<t f)ro~ni r ~ ~ t i t  ! w t t b I ~  is 
,500 fpr1t : l l ~ ~ l l - ( ~  t I 1 1 -  \\:ll(+l+. l3rt f l 4 t  cl~:lvI4* nPrV IblWt~rvt~tl :It tl1is l€-L-<*I 

(1'1. 111. R ) .  O n  Jli--ion C'i.t.rnfi. about it  mil^ IwIotv f l w  mo~ttlt of 
Ex~1lsior. t l~c~rv  i- :I 1 ~ ~ , I I ( - ! I  1 L ft-(mt I I ~ C I I .  PFI~~ I~V I  hy :1Im11t i fc:i-t OF 
prtivoI. :ill11 :I -Iir,rt r1i~t:i I ~ P P  :I I N E ~ F  1 lie RIC,IIIII nb Esrrlsiol., nn Illission 

' i - ~ ~ t ~ l ~  :I I ~ 1 1 1  ti T( k f ~ ~ t  high. c:i~pl~md I ),v 20 f m 4  of streat11 grav~lq. 
1 1 t i  1 1  : I  1 l i t  I o I I I T l i t a  

n l 4 ~ t  rsi c w i  z.r* of thew In*nrlte~. I il;c t11:tt ou t b~ S~\*en@nilr, is 500 to 
ljO0 f r ~ t  :11mrc tlic S~IV:IIII. (;!.:I rrl- \-i-c1n* {rlwm~l neat- Ranaora ISilr 

?I10 ftwt ct IIOVI* ilk+* <tr1-:111!. ai1i1 pol4 I i 11 payijhr qrmntjt i t ~ s  was rer)ort~l 
i t I I I -  I I 4 I r OIL I:hic.kp,n Ctwk 
1~'1]1'!1 p i \ ' v ! s  zr1'Ia f ~ > ~ t ~ t t I  "7r, fr.t.l :t4 r r r \ - v  hte. ~~rr.cf;. trrlr] tllc~ (1ihc:ovctr.y 
o r  ~ot~q?  ~ * : t l i ~ o ~  i l l  i11rw1 i-- lt*ittli!~q :ilk ; ~ ~ l - o - t i p ~ t i t > ~ \  of 4 ~ i h r  
b lq~wi t -  i l l  ~ k ~ t t t y  ~ ~ I : I ~ - I R - .  

O ~ # ~ V J I I / , I  ff,*,t,.<v~~.--'l'l~t~ rln;t i ' a s l -  4 t !kt3 1 t ~ + < n - t # \ \ l  4 I * ~ > ; ~ I ) I %  vt* I ~ C ~ I ~ ~ I  
t l i~ r iv~~ t l .  - tr  f:tr :I- P I ; I -  I ~ L I - I ~  r ~ I r ~ ~ ~ ~ * t . ~ . a l l .  ~ I * ~ I I I I  ~ I I V  ~ ~ l l l l l l t - i i l  l ivitlli~l (Ilt!ir 
~ I I ~ I I I ~ ~ I I ~ : ~ T ~ ~  I ~ K ~ ~ I I ~ I L . I -  :I r'rh:t<. t l i f  lit11' 1E1;lt r~i '  t 1 1 a ~  I ~ r k i J  t'ot'li or of 0 1 t k ~  
i i it I I i I .  I:~rl*-  tat^^^ \ro~.livtl pst(qlsivply i t 1  t]l(: 

t v r l y  tl;~y+ OBI t h v  l - '~~r ty i~\ i i t* ,  ~ I T \ ( I  a h  t lw p r t w i ~ t .  titlie s r~ l>~ l l  gknl01111t 
of t11i- I<ir~<l f ~ f  I Y ( I ~ ~ <  i- l~~i~ir 1Ioti(*. 

IGNEOUS ROCKS. 

ILVIP~II- rw!;~ ~ ~ ( ~ c w i -  i t  I cr~~itl !+:I ritity iii t Yli Iw~i-T~knnnn co~~nt~ry. 
T11fw (af t !IP FIII+!J.IIP i 111 :I 1 1 1  J 1 t i  1 ~ 1 1  [ ' t - ~ b ~ h l i  t - ~ g i o t ~ q  1111 YP l w ~ n  t l ~ w r i l ~ ~ d  

Tlw intrnsi r(-s :I i w  g1~11 t l  ii ib, 4 I inri icl. ;I r1c1  g:il )!~ro, wit,I~ rnnlly inter- 
--.- - -- - .- - 

* up. clt., pp. 225-.2r%~l. 





T r t ~ l i i l r ~ a l  r l  i r l l ~ : l - i r -  ~ I i l i a m -  :1r tm anr l t l i i a la t l l  t l i r( I~~gl~n~rt t l i r  Forkn~i l~  nntl 
Rirvli ('ri*bl< 1 - a y i t i i j - .  l l t t t  t IHII-t i i l ~ l l a r r l : ~ ~ i t  t w . t * i l i . r m t - ~ ~ ~  111t' ill tlw 
!< I~~~]~I I I~ !  f t w i i i i ~ ~  i t h r .  2 t  11ii.11 ir n i : l t l i '  ~ i i o t - t ~  j ) r r l ~ l ~ i l t l * ~ ~ t  I F  t l i r -  ~IC~PUW 

i n  I I I :  I I I t i ~ i t a ~  i i i ~ t : ~ i  T l i ( -  mI<s. 
i \ . l l i 1#11  ~IIvJI;LI~I~ ~ - t t i ~ l l l r i w a t  t h r ' i r i ~ u ~ j l l y  :I vo~ l ip l rx  tmf l t : ~ s : ~ l t i ( ~  H~~Ivs, 
11 i l i t ' n ,  i\lliP I \111'*. I E ~ I *  i i ~ b \ \ '  ~ w : i t l y  : 1 1 i t ~ v a l  :11111 ren~tain a Inrgc propor- 
i I a f i t  a .  . I i i I I : l  1 1  1 It is 
Inwt a h b ~ ( h l ~ ~ i ~ ~ b a l  1Bi1 ('11irk1~1a <'i?8a'!i, ii i~a~r*~ i t  1 I I V I ~ X ~ ~ ~ J -  ~HTIIT-S as  a flnw. 
.i , t n ~ l l !  11 i1;v 11-11s 01wrva*(1 i l l 1  ( ' tr1lft '~11'1':1t P ('mv~l:. :111(1 on Sorth 1:ork 
r r t  Fnrty111i3~. rt h11t11.f ( l i - t  :t111-t6 :IIHI\-~ t Ill, '. Kink." twn t l i k ~ s  ncri~r. 

SUMMARY. 

4.1 ~ t~fok-11 I:I~ tly t ~ v 1 ~ 1  i a b  t h t *  ot l icv-~ ,  i ~ o l ~ t : ~  i 11 11 1: i rgt .  ]>i.tq it111 i~ f  vol- 
t i : 1 1  I I  i t  I I I I f o l l  l~oltliugs, 
iiitriwio~r-. 111th ~;IY.~I):I~ if111 or r l r l r r r t x  v t - i ~ ~ r ,  1111tl r11iilc1rnlianl i r l i l  IIH r w  

prol);tldy t:11<t~11 tt1:l4'tb :II w ~ P I ~ : ~  1 I W I ' ~ O ~ ~ S .  'l'li(* 1 1 1 i l i 1 * 1 ~ i ~ i I  of tilt* l < i b ~ ~ t ~ i  

~ n +  ~ 1 ~ 1 ~ ~ 4 r t ~ t l  WI 1h16-t, o I ~ I P I -  IY'J,-I~+, :I f t ~ l ~ ~ v ; ~ l . t I ~  r o l t l ~ ~ t l  wit11 ~II~II, 

1t:1d g i > r t t A  I n ~ t ' i w t ~ .  : t t ~ t l  +t i l l  1:tlalt- W ~ I ~ I I  w i i  11 ~IIVIII I J ~  wos i (111  4 4 1  t i l l  

n~itlral:ttin~, 1i1t11.a' 411. I { ~ s  I tkvt- I .  h l l r r : t ( c .  I ~ ~ I V ~ I I ~ ,  t ~ I 4 ~ ~ i i i a 1 1 1 *  1411cI t l v -  

prch~itrn.: I r : ~ v t x  Irt-t.11 t l l r i l l y  :1t1e1 11111'(1 l l ' r ( ,  I I ~ t ' i r  ~I ' I I (V*W 011 t l i t '  I r r r i ~ t ' r v l  

slo~m of nrauy vulllrys slit! i t 1  t~ct.n~rut!i t i cw c~f ~loponitg, lilrt! tllonr! of 
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hhe l - n l r n ~ ~  silts. ~ 7 1 1  icll II~I vc* 11oi [ ~ r ~ r b r ~  h)nrllPcl 11pon in t.his tlrscrip- 

FOSSILS. 

Tlic fo l lo~~jng  report was p r ~ p ~ t r ~ d  by Doctor Knowlton on the 
inn teriul collected f l-o~n the vi~l.ions localitie~ visited by the party : 

rluiloua fi'rtk!~lt~iitr. 
%\19 337, T3r~irv+h of lvt)\l' ('r4>~1< : (>llI~r f-rilgi~~PIlin StPlrl* :\r!d 1mrIc. 
3 A F  34s. l : ~ ' y : ~ ~ t  ('~*vrli : Srfl~rrrl:~ Ir:~tiji<dortii ( IPrrt. ) I~I 'PP : Ta~xodIum 11111b 

innl? Herr ; l ' o l ~ u l ~ ~ ~  :1rc4ir-:i? I lr.r!r : I'I)~IIIIIH 1:ic-l~artlsoiii? HPP~ : 
~ ' 4 ~ 1 ~ 1 1 1 ~  >ri!('[)1lIlr1'11 (~"<PI '~)Ps)  ~ ~ P P I ' :  ~ ~ I ~ P I ' ~ ! \ ~ ~  ~ l i ~ t n ~ ~ i ; ~  n4?f?tn: 

TtptllIn y~t'isr.:~ ? 1Slt. 
3AI' :#9. 1 t i ~ l 1 1 l t  I 'rrck : Stqulunin 1~:lligsil~)rtii (lliv:t. ) IItlrl': C:olvyln:: RT:l(.- 

[>~i:irrii ( I ~ I ~ I I P S I  i lwr  ; I'~r~~111u8 ~ t * t i v : ~  I I ( W l h  : ~ ' c ~ ~ ~ l ~ l l l ~  liS(+I~;~l+!l- 
SOIII? I !trbi. ; .luglri!ls uigdIn? Rtwr. 

2.4p '70. I{~y:rr~t ('rcqli : Svr{i~ol:# I , ~ ~ ~ & w d n r f i i  /l:r&<. ) I I IV~I' : l:{luisetlli~~ rjl. : 
r ~ q n i l \ ~ s  I~ltiol' I ~ I W P  ; 1'0p11111n f Ion l i (~ i  1 IPPI' : 1":l~lls I )l~llr.:llirrl~I*l 
1 '11~vr ; (>uc.t.c.nx f i ~ ~ t + i n ~ l ~ v i x  ( I:osr 11. ) TTIIKPI '  : .I IIK~:~;IH.'; P ~ I .  ': 

Xi\P  :',!!Tr, ATognl ( f  P C ~ C  : S~rc]adil:t 11t~rvlhlIn '! 11wr ; l"rr~.yl~in hl;!t.I)u~~rrii 
(Ff~iA1>rw) ITwr ; 1'ul111Ili& Sib. ? 

:;.%I* 4:{2. Ifl*sit)l~ 4:reel~~ 2 i ~ i i l t ~ s  1111(wt> J ~ u ~ d i o i ~  \\-it11 Ex(ne1~ii)r : (:ibrylu~ nf11~- 
Il1i:lr~ii ( I ~ ' ~ ~ r l ~ w )  T I P W  ; ~IPIIII:I I)rifir:l Ett. ; Fngw 1Jeuv1tlinrhn 
r h l g ~ ~ .  

T,isting thr allpc*iw ~ O I S I  nll t l ~ r  1w:llitirq. 11-II 11nve th~! follo\ring: 
FttTI list of xlrrr.iru r,oIIr.rlrd. 

Tnlring ~rr,ll i l ~ t n  :lr.tnui~l the C:wt that  lot all ut' thr a b o w  s p e r l ~ s  nrP d ~ t t . ~ ' -  
~t~i~lrhtl  rrl t11 r~lrl.;~,llrtt. c .rr tni~it>-~ it is  11rrt~1'thrlcns ~)rbr.f~t.tly vlr:~!. tll:~f : l S l  :li.ih ~ r l '  
I I 1 .  I 1 I o t t  I S T  I t  I I t i  i .  S o t  
:I tr:~a.t. rbf I l ~ r  ( ' ~ ~ > ~ I I ( * * I I I I S  rlt'111(.1lt :~]11*+~;1t')*.. 
- - -- . - 

'l'hiu HOI :I \,-;I# IIrKt dcw~~*llrrd :In t l~p  hl.vtit+ ITlothvnr. K I I I I ~ P ~ I : P ~ I L  itlt-4~sLi~ll ~ I ~ ~ I I s  II:I i,~, 

shown that it is uf Eocene Age, but the old nnme Is sti l l  retained.-I,. M ,  t'rlndlc. 
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t:iB l , l>  l*iAi\t:l*:Hs. 

FORTYMILE REGION. 

S i l b t q h  4 1 1 ~  (lismvt~~by of goltl t ~ t h  b'ortyniil~ rrwkq in lg%$ ~I'OS- 

~ ~ * t * l a t t ' -  II:IYP aItbrr l t t* t I  IIIIII-11 i l t t t ~ ~ t i i ) ~ ~  to its IXIS~II. The t l l c ~ t  irn- 
j MII*~ 11 i l t  t - ~ ~ . ~ x k . i  81 t ~ I I ~ ~ Y ' I E ~  n la'# !\':I llr. 11';1Ikrr Fork. Chit'k~~b. n11(1 
I:fii~tkii)h, u- l i i lo  . ~ , I I I ~ ~  \ r { ~ t - k  i -  l ~ j b i t ~ r  t 1 0 i i ~  ~ > I I  t l i ~  Forty111i1~ it-If$ 
S \ ' t l ) o l r ~ r l r ~  Crrb11!1. t l l r ~  I ril IIII:~!'~I~+ t ~ f  (';i?~ylltl I'I'IY-k. :~t i t l  OH St)rtli l:orlc 
t j t '  I-'a,rtyi~~iIv, l ' t x ~ - j > t , { - t  i i ~ p  i+ ill 1 I I ~ ~ I ~ I - ~ ~ - -  i l k  I~I:II~>- l ~ l a ( ~ ~  i11it1 still 
r v - t# l~  ~I~~~I~-~I I I I : I  IIJ* ;I, l I i - ~ v ) r i ~ r - i ~ ~ ~  41f I*I*I>III$II~~I- i t l l l t ~ b ~ - t z n w .  

1 l ' ~ t d r -  / ' ,v t,L,,-'['l I,+ 11:i -i ii 4 RI' \Y:IL It& t ' ~ t + t - l < .  5% 11 i v l t  is IT~CI~PCI by trail 
fro111 t11t' 1111~11111 of' S l t v l I ( b  ( ' t -~qbf i .  l iw :111q~ti1 I ( )  11ai lv~ s o t ~ f l l  0.F t l la 
I ? o r t y t l l i  It'. :I III I c * ~ ~ ~ l r ~ - : l t ~ ~ ~ -  ; a 1  I ~ I I~ I  -1fl1 s a l i ~ : ~ ~ - a h  t ~ l i l l b +  ( 11~:11). P1. f 11). ??kt: 

t:rpnl<, \ v t l i ~ * I ~  i- ;I I I I~I~~ I: 111i1t.s I(I~~K, 11tv14is it4 Sftvbh I~JIITP, 3,750 fveb 
l~igll. :111(l 111 I W -  i ~ i  :I IIV~II*~! sl ~ l i i g t ~ t  w ~ i ~ t ! ~ \ i , t b + i t ~ i . l y  t l i r t a c t i [ i ~ i :  P I I ~ L L I - ~ I ~ ~  

I I I I I I i I ' l ' l l r l i - c l  i.: TI l'nll o f  nhoot, 
(100 I r .c*t  f1.1111) 1111, I I I ~ I ~ ~ ~  litliit I ~ F  1 t l : t rn t~  i ~ t i t ~ i ~ r ~ '  lo f l ~ r b  n i r b ~ ~ t l ~ + i  dis- 
t $ a \ i c ~ *  t ) f  :il I~II:~ % 111iIa+-, *!'!~t* I+~!II~~Y i+ + \ ~ t l I i  to 81 altl[1t11 OF >11101it 1 .>OO 
fwt ~vit!iii) 1 111, l ~ l ; i t t - : ~ t ~ .  : i 1 1 4 i  i- II:I~.I-II~V 11 1hq1 V -3fi:1 l)(*(l i ~ i  i t s  T I I I ~ Q ~  par- 
I iqm: !&ti\ vi. l l t j v  t *  il ~RIIIII:III+Y 16 i t l tmti- .  I ~ I I ~ L \ I J  t111hrngi11g i t i h  tI11. v:~lI~*y 
a ~ f  I\':i Tl;~&r- 1'111-I:. \v l~r&l.r ,  t IIV kt I-I.:IIII f 4 1 l j r ~  c. :I i 1 l 1 . : l 1 1 t l ( h i - i 1 1 ~  a-OIII-w 01-PI- 

I t  i t  f I I .  ' l ' l l r *  'il~ilr- froill 1 1 1 ~  i lu r l l t \~ t~s l  (I~~S(T~II~ 
. c f a l ~ l i ~ \ ~ I ~ : k t  l l ld)I>' FI':IEIII:III?. 11#1i:11'11 1111' hll'll:llll 1 h : ~ ~ t  t l t r l e r  f l ' tsl l) ~ I I P  
~ I I I I I ( W ~ I ~  -LIP. : t t ~ t l  t Iw cmintb-- + ( # I  ith\\ ( 3 f  I Iw v:tI\vy i~ th114 w~~ ia~ i i+11 :1 t  
~ ~ r ~ s ~ - m r ~ r r t l ~ i c ~ : ~ E .  'rl~t. gv*l~a~r.:iI r ~ l a : i r ; r t - t c ~ i . i ~ !  it-.: t i  t r  ~ l ~ u v - n  in 1'1. \'I. R. 
I I I I L I I a I I I I 111 
4b.V w : t ~ l l l ~  [ l i t ,  l l t~1 l l : l l l~ l  fill- !I ;114*1- r:1r t ~ x t ~ ~ a * ( l 4  ~ I I P  > l ! p p I y :  llrI(1 ~I!IVIL of 
I i b r b  ~ n i r l i ~ i r  i- I~TIDIIKI~~ 11) :I & ~ : ~ i ~ i - t  iii. 

' ~ I I ~ ~ I ~  i -  ~ - t ~ t ~ ~ i t l t ~ ~ - ; i i l l ~ ~  ~ i b l ~ ~ l ~ ~ l '  I~II I t l i ~ ~ - i l i ~ v t + t  -1olws c t f  t l i ~  v;~lley, 
: ~ I I ~ I  i f  I i r 1 1 i  r t m t > i t  f I t  ~ l f '  -11vi1r~t* e # t ~  I I I ( >  -IIII~~J~~:ILI. T[w 1-:111~y tlw~r IS 
LYIW*I.;III~ ~*II~C*I.IVI t i  i l l 1  ~ i l l t ~ w - .  ! l i l t  T I ) ?  wi8It .r  portin11, ~CIIV:IIYI 
':I*;III<I-I* I'n~rIi, i- \t all1 I i ~ I I ! H ~ I - I - ~ ~  I\ i t  :I -!*I~BIC*~~ : i ~ l t I  :IF~M~II. I>:t*t ~011 is 
t !~-I I : I~I~ C411111n1' 41f - 1 1 1 ) l l l ~ .  :1114I III~I-.~ of (Jrt* fnnip l~t in~ is aluiie t l l t r i r l g  
tilt* I\ i l l t a ~ l * .  

' l . 1 ~  IIIVI rtw-I; i l k  11 II~I~II I lw ~x l l a~y  ( k t '  \\+:ICIV Crtnaak l ~ n q  IWII ili- 

c ' i w r  l i t l t . l ~ ~ t l ~ - -  -I&\ twr11l 2 : ~ ~ * i a b l  i 1 6 -  i ~ f  -~.lli.l :IIII~ v~lulr f t ~ i - t ~ ~ ~ i e t n i ~ ~ .  thin- 
~mltl~~tl  l i ~ t t t m - ~ t b ~ ~ t l .  i t48 i~ :i l b l ~ : t r ~ ( * r ~ l  ly i ~ ~ t ~ r f m l ~ l ~ ~ l  wit11 ~ [ I G -  whist- 
- 1 I I I - I  I I I a t  ~ I I I  . T11r.i~ 

t t i t i l t l t b  i- \*:I t i i t  1 l l h b ,  111it t I N *  p i ) t = ~ ~  I st 1.i1w i~ II,I~~I~PI~F~. ~i l~o i i t  par;~llel 
wit11 t hc  rlnt*th!;. iIIIl 1 2114' t l i l ~  111' bin- s t + l l i s t o c i l y  ~~~~~it9 ftnon1 rit.arlv hori - 
zont:tI t l ~  .70- 11). ~~IOI-P to 1111- wtr~f  I I P I I S ~ ,  wfii 14. 11 jjrt~t~litapnt systpn~ {>f 
joints htr i l<a+ S,  :?Or IT. 'I'l~a* -a-liisi s :I I-V , I  f t  t b t ~  ~ ~ t ~ i t ~ ~ t - ~ t ~ ?  :inti tlIp 
structure is proLnbly co~i~l~Jr.u. .I \ t l ~ a l l  rEil;cb of btisn lt, with 11, drike 
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tbf N* t;On R., tt711s t~l>stirvt*d ih I ) t> l~ t  ;I 111i1v i11)o~t~ l t , t ~ I ~ i ~ ~ f i ~ t ~  C1'4hdi. 
($IIIII .~X i.c.iri* nnh c n r l r l l l l i r > l l  i l l  1!1t1 > ~ - l i i + l  il11r1 f l h ( h i ~ i  lllllrib I ~ [ ~ I I I I ~ ~ I I I I ~  

i I I t I t i  llotll Ijal rtlc.1; ;I 1 1 1 1  rltl:~ ~l x wirw rAt>l i -  

laE11 i r t  plarrl,: r*c i t~sir I r r . t t l r lv  ~yr-itc~. 
Tllr g n ~ \ . \ b l ~  vnlby f f i r t h ~  1 foot to 3 or more frrt ill tllicliuess nnd *rr 

tx~il~pt~w(l of I I L V  I.M.ICS tllnf nw follrnl outcrc~pl?ihl;r i l l  the ~ 1 1 1 1 ~ ~  ~ ~ t \ c l  
I! 101lg i t s  ~101~1~s.  I I O  for~ip,~tl 111~terinE bring nhscr~*rtl. 'UL~,  proport ~ O I I  

OF roi tl  q t n ~  1 - t ~  is s1~1~jtll. 'I'hp fmpeats nrr r i b o m  or I t v . ~  tl~~gtilar. onvi ng 
I r ,  tlrr* ~ ( 'h izt  e)w ttrltl jt)i~ltccj strrlctnre of tllr Ilrd rwk. H t r  it Llc \I-(II.!I. 

I I I  I I n f a t  I i ~ t r  Tlrq* nrr fnnnrl tlrlaxs 
111r rtltil-c* \\'it t t l l  ctf t l i ~  \*i~llr*y ant1 011, flw ltml bnr11-lilw ktbrn~inn tirrrl  
r , l  t l ac -  spirs.;. ~bcrl~aps 10 to 20 ftrt :~IMII-P  the t+alley [loor. Thc priivrl- 
H t7' I - I > I ' I T I I I ~  \ i * j t l ~  :I Inyrr. of muck ~rp lo 20 fert in thiclrnr~s. 

I I  i s  s l i i t l  t l ~ i ~ t  p d c l  wus rli~corcrtrl o ~ i  this r m ~ k  I!\ .  .Jurk T\;tdtl 
I 1 ! If i111 j~rnsl>ccf s wcrr frll~llrl ill the fnll c ~ f  t e!m. '1'11t~ p>ltl 
in r.ti~.~~ly I o ~ ~ ~ l i l  mortb tEt:u~ 1 f r v t  *lw, \ . t l  tlw llrtl rmlr in t l~r gri~vsls. 
hlost crf i t  is 011 I1rv1 r l~*l i  n11t1 rstc.i~11-: i n I t r  ii, ill rrr~\*ir.r~s I I I U I  :1 I41tig 
jtrillt [~ln~ic~s 1 , t l w  tlopt11,irr t ~ I a r * i ~ ~ .  4 4  fwt. 1t~rrcur.r; rnlhts i~wyia- 
lnt-IF, nil11 tlir 1 b l r r 4 i  h t ~ s  Ihr rpj,t~tni,iori ul' Irc~i~ig nl~nttrhcl. t h u ~ l  1~ny 
rrrrs lir'nt slr.ltr,k ou thn r i n ~  st; tlu! t ~ ~ ' ~ j t i r ~ : ~ f  iwl.*i of ~ J I C  sp11r3 on pit 1 1 t h ~ -  

sidcl, n 11d t l 1 t b ~ 1  I ICCILIIIC! t110 f:lvrrl'itr 'toc:ul it,irs fnim ~%~orlc. 'rhc- 1h11y i!itsrt& 
i n  ~t~rlrc :rrct\.-~-ildc anrl fot~ncl f rvqnent ly in gr'nnt,nr qtinnl i t  irn I Ilun trll 

 ill^ TI1 I lPY fl~lfll=. 

:is rn~ic.I~ of CIlc g ~ ~ I r l  nr:cbnrs ns nr~ggtlt*, wllicll rrrrn i r r c g ~ ~ l ~ w l ~  (1 i~;- 
triI~ntetl, i t  i- iiitKvu1t to  fo~lri R T ~  it bit  uf t ! ~  : ~ ~ i ~ r ~ \ g t ~  v : t l \ \ ~  of i l ~ o  
p)1111tI. Ik i> said to t ~ v t * r a ~ *  ~11)01tt $100 to t 111' I > I ~ s  It*11ct11 c~f I:! 1)s 
12 fru't, brrt +x.?rt~tt~ ~ n l t l n r l  llas pi~lcftrl. IT t l r t b  ir.iitttnr'- wtr r~k .  f ' t v r l ~ ~  51) 
cucnfx to $7 poth rul~ic p r d ,  inclljding ~ r c ~ r y l l ~ i r ~ g  fro111 si~rft~cc tr l  had 
zurrl;. 

3Itrcli nf tlic p l d  is  piclrell ~ t p  din.inE t l ~ t k  w~rk ,  and meny naggets 
hnvc I w n  ftrintd. I ) ~P  n-ns f c ~ r ~ u l  tll~ring 1 4 ~  ~viritrr of t!bOr) I\-orth 
$210: :mcl in Jf iu len~.  1W:1, OIIP lvns pirlct*il rlp w11ic.h ~~u-nsr~retl  
$ A  19 13 11); 11 inchrs i~ntl Wit- worth X w*ek lstcr unoth~r 
was for~nd ivorth MS7.SG i n  g n l t ? ,  vnlrlctl s i t  $17 tn t ! ] ~  ~IIZILF. The 
nuggets \veil snlmtl~crll. of ri Jlriglh ycllr~w color, contain \-err 
litttr t~l~:irt,z, 8 1 1 ~ 1  ZIIW oftrn C ' O I I Y ~ X  on olita s i { l t l  H I I ~  n ~ n ~ .  or IPS* Ant  
1 1 1 1  1 h 1 ~ ( H I I P  4 l . f  111~: ~)l'0Gl)~p.lnf'5 llll~l t i l I % P ~ r ~ ( ~  

i l i a  t tllr 1mgp4s fcrit~lll I ry t l ~ t b n i  w\.c*rcg ~ l l ~ l r * r ~ ~ l  ly I ' C H I ~ I I P C  OM t h ~  
silltb 1yj11g ~ i ~ s t  io l~11tl 1 n t ) 1 . 1 ~  ' i ' l~n J I I ~ ~ P I *  i ~ i ~ g p ~ t s  hnl-P Iwvti f011nt1 
i r ~  thc* 11a tnt of t,Ilt% rrtl l t a y  w11 icll is i l l r r l ~ l t  111 ic11v:ty b e t w ~ ~ n  tl1.r soul-l*~ 
t~nd t hc 1110111 11. Thcb golcl orcum fi~l1~1'1111y t ~ s  s n ~ t ~ l l  Hiit pierw, ; I I I I I  :I 

l:lrglb port,ioli uf th:ji ~ I W I I I  t 1 1 ~  I I P I L ( I  t ~ l '  t l ~ r l  ( ~ v r k  is riist?-, T I i v  

l itt,le p l r l  fnllnd in prosp.c,ti rig t I,(# s i ( J~  g~~lr-l~rbs rl i f f ~ m  i I> r'11;11';lr'l~l' 

f rom that ill tllr m : t i t \  c.rcilk i r l  t l i ~ t  i t  is vt3ry rnugll :11111 H I I I I V \ C ~ I : I ~  

rt~sty. \ ' p ~  lit t l ~  tint* gold is F W I I I ~ C ~ ? ,  a11111 f IIC! p rop~rt io~i  of l~ltli'li 



of IIC>III;I~ iic t~nl ~il~icl ~ ~ I I I I I ~ .  

I ' l z t h  fiicbt t h t ~ t  11u f o n b j g ~ l  w i ~ s h  wi1.s olrsrh~.rcd 111akcs it pro1)iil)lr that, 
t l ~ t .  golrt 11:)s I W I ~  L ~ P T ~ V C ~  rlircv.t IF PI-OI~I flux al1.niiluge twea of t l l r* cwf i l i  
i I ;\T:~ny (.(u:~rtx ~ i ( ! : i l l ~h  11114 1 htl ' i 11gi?~w ~('c~II '  i l l  t l ip S C ~ I ~ H ~ H ,  SOIIIP of 
t l i r b t~~  of rc~l lsir ie~.nl)~t- b b i r - l i l ~ c ~ > > .  I r l l l  I 111, c ~ i i t ~ r t z  is r ~ c l t  ~ i ~ f f j c i ~ ~ i t ,  jr l  

t l l l ;~]~t i t?-  i d )  n~ailw t l w  ]~IYI~IOI*I i1)11 i 1 1  t ] I { #  ~ I - ~ I I - ~ ~ ~ S  :I w r y  hrgc t ~ l c .  
I'iccr.: of gold l17ith qllul't X : l t l : ~ i ~ ~ l r ~ r  1 i l  Inti 111 I 11 IIJH. Tk~tll t.hr srdlists 
:111rl tlw ( i l lar t  x c . c a ~ l n i ~ ~  ~)?-l- i t t} .  ( )lit, 1~14:~- t  WIX~TI r r t .ch11n. ing in t h  
i1p1x'l' l ) o d i o l ~  ilf t l l r m  ('~'(~(~li \I ;I- f l r l l l l i l  I ) \ '  i ) r - : l ) '  for t l l t l  S l l r v r y  hp 
14;. I<. Ii~lyli~i~mn~c ( ' o . ~  I ) ( a t i i - t b ~ - .  'I~~II., I { I  ~+ili-l-y I).O(; 01 :III o ~ i n c c  of 
, g ~ r l r l  t c t  l l l c  ton. 1t 1~1111111 -(b~lill ~I-OII I  1111' i l l l ' ( l t h t l l ~ l i i o ~ ~  ~ i v i i i l n I ~ l t +  l l lnt 
11iv go141 11:~ p r o l n l l ~ l y  I w [ ~ i ~  I I t ~ i - i ~ t v I  I'I~III~I t~11:1rtx \-11iils :i,nil sl r i i lgers 
~ I I  1 1 ~ 1  w l ~ i s i s  :ii~tl ] ~ t ~ + i l ~ l ~  811so ~YIIIII ~ i ~ i i ~ ~ ~ ~ - ; ~ l i x c ~ l  : ~ r ~ t t s  ill t,Iw schists 



i l l  I Y I I I I I T Y - I  Eon ~ ~ ' i f l ~  r- : l~~\ . : ts :  Iicj-t. :i\-a' s ~ ~ l l i t - i t w ~  I l t , : t+l  ( ( 1  q t  1 . i ~ )  1 I ~ P  111l l~al i  
f ~ . o i j r  illr stil.i':~ar. 1~1 I 1 1 t h  pr-;~\.t.l. Y L  111:11 it t+:111 1111 ~ . t . : t i . t~t l t I  :IIIC! sllo\*- 

0 .  + ~ t t b ~ l  t l i t u ~ . t l y  irtto 111t- -1tiic.16 IMKV*. 111tn t>111~il-t*111 t ~ ~ t ~ t l ~ o c l  i s  bving 
i11i I V I I I I I ~ P ~ I .  14'01- t I 4 i -  t 111- p ~ i ( l e  of t h *  P I T P I <  11t*,+i8;1 a I n ~ ( l - r ~ ~ t ~ l ~  
I 0 I I I i i t 1 1  T I ~ c n l l ~ c - 1 ; .  ~ ~ I - v ~ u I ~ I ' -  7 C r t h t  t h i r l ; .  i.: 

~ i ~ q ) ~ ~ ~ l  I $y g r a i i 1 1 ~ 1  4 11i t - i  : i t i t 1  i11v p t ~ e l  s l ~ o $ - t ~ l t ~ l  ill. 
,\+ 1 ~ 1 1 1 t ~ l i  of t 1 1 ~  IJW~ K ~ I H I I I ( I  I ~ i s  IMPI~ n-ur!<tncl tmtrt. ~ l ( ~ v ~ l o p n i ~ r i t  iv 

l ~ t 1 i  I I ~  ( * i i t b ~ - i w 1  Is11 WII! \,v 1 1 5  tlw 1 wnvhvh. w11irh IEI:I! f t i r n i s l i  t-ot~~irlt-r- 
1 I I .  'I'hr rliflic.i~lt!-, I~owp\-cr. ih to p t  s ~ ~ f i t . i { b i t t  \V:I irr. t l i r*  e ~ l -  

st111 11 1' 1!10!1 [ ) v i ~ ~ ~  :I 1111 i*ti(-i~larl>- lxld I ~ I W  i l l  f l l i*  rthq;t~-t*t. ' r l w  011t ,I,[! 

for t 1 I P  ytbllr I :m2-:1 w:14 ~ ~ ~ ~ ~ ~ ~ ! ~ ~ l l ~  S I I ] ~  1 l h f V l  to 1%. tI~li1111 ~ : ~ l ~ . ~ ~ ~ o ,  ill141 
Ilic. t l n \ l v l l<c l ,  :\of wr~r lr in~  ~,rnl~al,ly a l j w 1 r l r c l t  froin 40 4 1 )  :,cr ~ t q .  rrlui c ~ f  
t 1 1 i ~  I I I I I O I I I I ~ .  A l l ~ o t ~ i  .'dl ti1011 IVPW t ~ t ,  ~ ~ o r l f  0 1 1  i ! ~  t*rima*l;. it11i1 \ v : t p * ~  

\YPl.4h $5 :111tl I~1);lrll. 

I l ' / t I i v~~~  II',/I+ f t t i / /  , t t ( . i ! / / , 7~0 i - ; t4 ! /  7 ~ ~ ~ ~ 1 ~ / ; t ; t ~ ~ . - - ~ l ' l ~ v  :IIWI 11 r 4~1, t1i i4~11i ic+ 
i11t41t-ibst t ti1 \\':I!!<(T ld'41i.l; i s  i l l  1 111, r ~ i r  S I ~ I I ~  ~ I I ~ : ~ ~ G I  ~ I I P ~ I P I -  { I T  ~ ! I V  I : tw~ j* -  
t t t i I ( *  . ~ ~ ~ t i t t l r i ~ t i g F I J ~  (1'1. \'TI) il111J ( L S ~ ~ ~ I I I I ~  f r r b t ~ ~  O ) t *  I ~ O I F I ~ ~ I : ~ I - , T  I I ~ : I Y I ~  11, 
( : I I ~ ~ P I * ~ ?  ( ' r th td: ,  :I a t i s t : ~ ~ ~ t - ( &  f j F  i111o11i -I I I I ~ I V S ~  li i* i ~ t * 1 1 t 4 ~ 1 1  fr(a111 \ Y I I ~ I V  
I'rtrbli Ety :I ~ H I ~ I  t w i l  of :1110111 1-1 ~ j i i l v s  11lt111g tllr ~ ~ i ~ l p ,  r l r ~ r l  n l h a l  fi.rrl11 

1wai11tq nti tilt> ~ ' ; ~ ~ i : ~ ~ l i : t r i  ~i ( l ( * ,  n - l ~ t ~ ~ t v t ~  iliv s~~t) l ) l i t~*  it iat* p * ~ i ~ * r ~ i l l , v  
o l , t r ~ i n t m t l .  

T I l c  F t c a t l w ~ t c r ~  of I Y : l l k ( ~  Fork t ~ r c  sir~til l  sbrr411111e ba r ing  11lc . i r  
S~IITLW ill  thv t l i v i t l ~  :111oiit I ~ L ~ I I ~  wit 1 1 i r 1  ( J I I I I ~ < I ~ : I I I  ~ t n ~ h r i t ~ ~ r y .  
1'1,121'1' :11tiI 1I:tvi': ~ - t ' t v l ~ s ; ,  iv11ir-11 nrcl t l l r t  ~ t l o s t  i ~ t ~ j ) ( ~ r t n i ~ t  of t111'sc* 
sm:lll rh.t*:nns, hnvn rln tnrilm V -4iny~rtl \.:~lltys. 1 ' o l < t b ~ *  ( ' i v~ t* l ;  11, ws 
{ I i n - r t l y  N-Ps-~. alutq~i 1 1 1 1 i i ~  of i t s  sl~ort v t i l l ~ v  l ) & b i ~ l g  [ l ib  I I H U  . \ i ~ \ t ~ l . i -  
I I .  J ) ; l \ - i s4* r t* r* l i  I j ~ ~ i ~ s s o t ~ l l ~ ~ ~ ~ s t  i t1  11 + i t ~ ~ i l j ~ t .  V I I I I ~ : \ '  : i r ~ t l  j ~ b i ~ l . r  
lV:tl!<~r lic~rl; i t l t n t ~ t  t ~ i i t m - f n ~ [ r t l i  4 1  t' t~ t t ~ i  It! 1 1 ~ ~ 1 0 ~ ~ ~  l ' t ~ l c t ~ i *  : i l  I i c * ; ~ ~ I s  
jr~rt I n * y e n r 1 l  thr I r n r ~ i ~ l f l i s y .  :12wn1t 1; 1nj l4t . i  rjf i t 5  v n l l ~ y  lwi i lg  o l i  tlw 
;lmrrir.;1ri sitha. Thih Ivr.nn tlt~.;c-t.ilrrltl IF f ; r ~ r , t l r i c ~ l l  in  Spnr.r'+ roprrrl .dl 

7 ' 1 1 ~  coniw nf \Trtll;r~r 14'01-k I)t*lrnv I)aris id ~vsrtr*rly, wit11 $1 f : ~ l l  of  
n l j r r i z i  100 SPP~ tn t h ~  IIIEII' ,  '1110 r n l l r y  is  I w ~ r ~ n d r t l  OIL thr n o r t h  I y  a 
rlomr :{;<SO f ~ ~ t  Iligll ruirl to t l~r  rolrtli tly tt spor which deqccticls 
,mdi~nlly frnm nn tilt i t  u(le of c,\-rbr. 1.000 fcet :tnd trrrnin>itcs j list 

I o f  i I 1 1  i a I l l  I 0 f i l  TIIP mllrp i s  
: ~ l > o u t ,  2.000 Trrl r111rn.c r n  I r r t b l  anti is t r t i s , v r n m e t  riral in cross aha- 
t i n  ,tmr)+.; t l w  r : ~ l l r y  1 1 1  r l ~ f .  r ~ o r l t t  tElr ri- to the l ~ l a t e a ~ ~  Ie-\.PI of 
tlk~out :1QOO ft.r&t i s  FKII 11 i i l  l $11141 t 1 l1~1 - t~  is  I I  1wri~'tt C O ~ T ~ + S ~ ~ I I ~ ~ I I ~  tit ff kt* 

on0 on L l i ~  s o ~ i t 1 1 .  7'11ik S ~ O ] J I , +  ; I ~ P  v t ) t t ( * r t ~ d  with a ligl~t g r n w t 1 1  t ) f '  

stnnll sp~+iirt~. nnrl tI1r9 r ' t i l l ~ y  Ilnrlr in plnrrs hirs prmtl~lcr.d tilnht.1- r j f  

s l ~ f l i c h i r r r t  sinc frw min i i~g  p~ i rp i~ t~s ,  
l ' h r n  Iwcl r o t * t r ,  f i i r i ~ j l ; ~ ~  to i halt nf Wade Crwk. in~111dm qtl:~rtxilr- 

sc.l~ists, gmllllitic S C ~ I ~ R ~ S ,  11nrl prnet-l~osnl~le~~iTt*-.~~I~ ists. St riltrt-: 
- -  - -- - 

Hplirr, , I .  E., (;l)olo#y ut ille Ttlkon  old t l i ~ t r i ~ t :  ~Ighteenlb Aon. Rept. T". S. V:e~rl. 
Burrcy, pt, 3, pp. 326-331. 



lvtnrc. o~t.,blnvtbr~ clryillr r~~~~~~~ :JW I ~ I  I ~ J  i 1 1 4 -  l141rt ~ ~ ~ . : ~ ~ t ~  : l l i ~~  1 lit* r41tn~cs 

J I U  VP ~n1411~ I-II~GI~I~ rl)~l~fmf~m ~JII;I b h t  x ws:tlttq :kplh ~ ~ ~ ~ I t I l l I o t j .  
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i'i t ~ t ~ i a l ,  11111 i 114,  ~-I-:II~-I. j ~ r t q w r t i o t ~  i? ~Y~~ I I~ )~ IS~VI  of :tng~iIar schist, 
rr:lg811~l~l~- a t r  - l b k i l ~ ~  .jxlm. 
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a t f ~ ~ t i t i ~ t ~ ~ - - a ! f ?  I+~*~*II)I~IIuwI*. I I ~ ~ I I ~ ~ I M ~ ~ I  ~ e t ~ t . l i i t  is ~ ~ I I I T I ~ I ~ ~ N : I ~ I I ~ ~ I ~ I I o ~  
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1111s I ~ t v t ~  \V~~I+I;I,I I. 1+:1 I IC~U$C i 11 \.:hliu1s a*\-tn~- 9 2  !)IT 4-11ltitn ~I I-~I.  :II~II is  
I t I I 1 1  I I I I I 7'111' y~,till4l is rt~i11141 

iii ~)iw.rb- n'r~i.tl l :i- l1i~11 :I- ?t1. 11111 1114. <WII~WIE v1n1 t v , i l ~ i k ~ u  rrf s r~~n l l ,  
t h ~ t  ] , i ~ ~ ~ ~ t ~ ~ .  'I'~I\vIII~~! I I l l 6  l 1 i ~ t4 l  trf I 11th 4 * 1 * 4 ~ 1 ~ l i  it i s  ~ t m t b l [ ~ i ~ 1 ~ t l ~  I~l:tcl<+ 

I ts  origii~ is  +I~I~~IISI~I t r ,  Ijr. i t 1  IIII~ -111:11F t l l~ i t r t i :  qtt'inpm ill t . 1~  
wl~ist,. whit-1) 1111 +,aA SC~IIIP~ i111(&+ l~btn~i  ft1111~1 v : I ~ I - ~  p l t l .  

Ac: tale t lm i i~agc*  nrcl:t i s  .;i\lall :I rlrx rh:tr;trll a j ~ l i r l i l y  aflvvts thc! w ~ l p r  
s~ipply, tl111s 1111ilij1lg Lhr n i ~ i l ~ ~ ~ i  t l iv  a.irr4r. 1ms1)rri~lly that of thc 
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l ':~j~,ly w ~ n l l  IIIJI-~I~? 1 l ) 1 '  ~I:I-.I f ~ \ -  yt':lin< 4t11 grt11niaI 111:11 11-11+  tat^ ~ ~ o r k t v l  

i II t l l c k  I~:II'],V 1I11y-. :III{~ t 11,' I I T ~ ~ W ~ I I ~  ~11ti i i :1l l ) l r ~ r l ~ ~ c ' l i o n  i s  pra l~:~f~ ly  
111,tlllt h20.4100 (1)  *2:,.olNl, 

I 1 1  I I 1 + I I i d  1 1  I I t ~ ~ n - c i t  1 1  Fnr 
i t  11:i' 11t~tr11 ~(IIIIIII 11~~(-(~sh:11~y. 011 nc'~o1111t of 111t~ low ~TIICFI. nf tlw 

4r1*:11\1. i ( 1  t > o ~ i ~ t r t ~ ( ~ t  II~*II-I-~WI~ ~I~:I~IIX 400 1 w  1-000 fa544 1~11pih. ,I 
IIOI-HJ S ( , ~ J I  t)i*r II+IIS i11 IIW t ~ i  one c1:1in1 t ( 1  ~1e:lr m v : ~ ?  tlw t a i l i ~ ~ g s ,  a i ~ ( l  

:11i41tI1111~ :I +t~':llil t l i ~ r i ~ l ( l  w i ~ s  i l l  oj>errlliuu, 1.lt111iing n sa.:ll)rar n t l t l  

t~ I~~t.kt*t iuttn rty r t n  I 11 r~ l (~ l - :~ l ,c  the t l  i r-t 10 11ttb s l i ~ iec  IHIXIXS, Il:l~l[ll i i ~ g  
t.tfrkctivrly -Ion t o  -l.tbrlprxla< 0.I' dii-t it clay (Pl. YITT, B )  . 

In J 1 1 1 ~ .  I !lo:\. ill ~11 i t  40 nlpil mt3rdi \~-oi-liiug on T~ftl I ~ P P  F~jrIi it~ldl i is 
t r i b ~ i t a r i t ? ~ ,  ;III(I IS-~IKP- i t  t11-I& $4 ;I (1:iy wit11 I ,oard.  

The cnr-c~\trr nlat I1  f ~ o m  \Tallrrr Fork on t l l r b  l~r*ad\~-:~tcb~-: nf C'h~~rg 
Creek is king prospccird. ' I ' l ~ r b  I )~ ' I  l ~. t r r l i  ~ ~ i i t l  yrri rcls of t h i s  nrrlll 
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I r l \ c . i l \ ~  t21v >\,tiin [ W ~ Z V ~ Y I I I  1::11>?+ n w l  Wll'nm1.i rreq-k.;. I t  ht*:~tl.; ill thi. 
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'l'l~tb f ln~v,  i i l i ~  t hnt of (11 lithr 51 na:1~t~.; '111ving SIIIFIII i l ~ ~ i ~ ~ i ~ g t b  : ~ t ~ ~ : i * .  i* 
rlovlly rlcqn~ndmf on cmlinratic mncliti 7ns nnd is i n l n l e d i ~ t ~ l y  a f f u c t ~ d  
ijy ~ I I ~ ~ ) ~ I ~ I I I -  

Frosb.l;lr ('~r~X..-Thiq rl.rrli ~ n t f  ho. rnnrlitions nhtaihing ill 199; 
~vvrt? i l ~ ~ t - r i l n v l  1,y (hmlrivl~ i 11 S~I I~T 's  r ~ p o r t . ~  a lr1~:1{1,1- n*irrmt? t 0. 

Ttn I I I I ~ I I I E L  is  nt ilw rttcl nS I l l r h  rir lp trnil fro111 S~PPIP C'rtbrPc to SolitI~ 
ll'ork ~ k f  I''or(ytni1c. ant1 is n l v ~  nu t l t v  Raglr-Tn1clt.s n~ni !  ntutaa. ;t 
v n i i ~ l l  .crdPrt-t in11 of r:121i11s? ~ ) i c . t ~ t m t ~ r l y  I t w - ~ t t v l  nli thr ~ n l n l l  Rat n t  
t l lo  111011t11. i- li110\\'11 us I " ~ t ~ l l l i l i ~ l  :IIII~ i11r1itflw n wt-ctfitr* nnrl mndl 
Irnuwt., 

C;drl \\-us ( l i~nrrzrrl  ntt tliis rn*rk in Isqti. nntI thr rnrl!- clrt?-ci  IT. 

m i t l  ~ I I  Iinrd- I w n  f i r 1 1  t l f  intvnbsr. t l r t r n  ~ I : I T I ' S  gri~ll l i d  in 1X!10 for 

- 

a Sprlrr, J. E., r:mlology or 4 1 1 ~  I'iikarrl yoltl tllrlrlvt : I<lpl~iwt~tt~ Ann, R ~ p t .  11. H. *I. 
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r;!JI.ir:Fcn f ~caX..-As rulr v1it11l.t~ t 1141 l * i ~ l q ~  ~oiltl i  e l  F I~t.;il~lrli~\ :I \.ir\\- 
i.: rrbtai~ird f;lr io  t 11t' ~011111 ~vitli tlw ])~'i)li r lf I":ii~'pl:iy i n  t l l ~  btlcli- 
,~rortntl n ~ l d  1111~ I<iac~l~ t1111~ll11i Hill.< oft' t ~ r  t l l r n  \\.(I-I. ( S w  II~:II,, 1'1. 
T711.) 111 f l i ~ ~  ~ I W ( ~ I # ( ~ I I  tlcl is il~b. ai11~1 \-:I] lily 4 I+  t ' l ~ i ck~n  Cn~k. 
liniihd (HI  llic I ~ol'tll :t rl~pgc*(l II IiWS ::,400 f w t  i I I ~ v i ~ l  lt, which r w i l -  

pits tlw rig111 ;111g1e J Y ! I { ~ I + ~  South jrorlt l)e:u~\s if) 1111% W I S ~ ~ .  ~ I I I ~  ou t 111, 

wcst by :i tlrr);i(l fl:11, spllr Iwt\vec~~ Chicbeit I ' ~ ~ t > r a l <  :lr 11 l JIosrluito lio1.1;. 
~\d~ic.h rihc:: g~-aduullp to a level of :L ! )OII~  .',000 ftlclt. ~ I * I . T I I  i lig ,pi st~-il;ir~g 
f p : ~ i ~ ~ ~ ~  ill tllr 1:nldsc:nlw. T1i ihtl mi.dtllc clist~u~rr> 3Io.clllitr, l'o~li 
crosses the region in arl easterly tlircction and T)er\i~c~i~ I.'ot.li is SWII 

cc~~ning  i l l  f om t l l ~  south. 'Vllr 1+111?eys of :dl t l l r r ~ ~ ~  +t I*C:III~S :~rt? 
1)cnctierI. 1'11tb drainage t m : ~  of C1;lliclrt.n Crcclr iiic.! I 1 1  11,- i11,ont 20 
~t111t1rc n~ilc* of 11 fall-shapecl :ifla, which i s  rmly :~l)rhltt > mile3 in 
1~~1$,li i 11 :I 1101-kli - i ~ ~ ~ ~ l - s o i ~ t l  L ~lii+(~vLiol~. 7'110 t ~-il>i~t,arivs c:t~11 v t ~ g ~  froj11 
;Ih(lir st)ilrces i t 1  tllc t livitlt~ IM~~IVPPII i~ : I I I I ~  Ihx11l~li11. 11111s gi~ring 1111 

i ~~~ l [d l i i f~ (* i~ t  in:ll f ( )~. l~i  111~ 111)1)(~1- \-?~llt*y. I\I,[OII- thrh 1~1st irihi~hiry l l i v  
I I :I I of' I I 1 i I (  i:, h ~ u i ~ l l  out.,  HOW^ i l l  :I 

s o t ~ i , l i ~ ~ ~ ~ ~  ([il~ctioil ,  : I I I ( ~  i n  bile lorru. l,crlvi ic1i1 of its ccrilrse lixs ;I f i l l ]  01' 
Icss t,h:u\ SO feet. to thr! i ~ i l c .  (I+' L11e t ~ i k ) l ~ t , i ~ r i ~ ~ ,  1~11icl;ll fl(w iri narrow 
1 t t o s  I s ' 1  : 1 1 s t  i a t  Tlir* 
vnlley of tl lr mxi 11 strcain has a fl:~ t or1 tho rvesi 11-11irll riws p ~ ' ~ d i 1 ~ 1 1 y  
iiati1, :it :L rljhitulce o F H P V P ~ R T  l ~ i ~ n t l r ~ d  f ~ e t  fro111 t l l ~  51 ITRIII, it meet< 
the foot of tllr. I~roatl, low spur ~vr*st o f  Chiclrrw Crri%lr. Tlris fiat, :IS 

WVII f r om t Ii*. ridgp I~rkween Cl~iclrcrr nild Ii'r:~ I llilin (-~(*c*l<s ill .TIII,~-. 
19W, IV>)H flr('Ii~c1 n'i th tents: anti cirbins :~ilrl ~~rt*~(:llftrI :I 11 :I I)IIC':IL':IU~:C' 
(rf ulilt.11 i~ctivit~y. 7'oii-:ll.tl the ~011th i t  mcrgrl:: i r ~ t c ~  1 1 1 t h  I ~ r . r , : ~ t l .  glh:~w- 
rv~v~rc~d ruc:~.rlnx~s of Ifosrltlito Ii'ol.l<. ~rhcru* trroosc gir'e 5:1icl t r a  1t i1 t . r~  Iwar~ 
:~l~iiiirl: i~~t i i ~  llitt tlj~rly { I : I ~ S .  'l'lit* ~ i d p  i80 t h *  1~t1ht tti' t110 t ' l~i(-lit>i~ 
~ I I O W S  $1 r i i i I~~i .  ~ ~ ~ l l - ~ I o l i i  IWI l ~ ~ v ~ v l ~ i  ~tg i l l  tl~r* vici~ii iy 4)f h1oscj11ii [I li'orl~, 
.2lrt,1 ~l it 111i1a' 1*:1cit tl14, I3lli~lit~tl 1111d 27:) Ivilt, :ll )ol-v il tli(*lr* III~III~S i l  

SIII~III S ~ ~ ~ P $ I I I ~  I < I ~ O ~ V I ~  ;IS t h  Lost C~li ivl<(~~~,  wI~ich11 ilcj~vs ~ ~ ~ ~ t l ; l l ( ~ ~ i s t ~ ~ - l y  i ~ t  
3losrl11it4t 1701-It. 

Ttit- I listfli~rc f r ~ t l i ~  Fr~1111~1ii~ Lo Cl~i(bl:~i~ CI-(*~IC i* :lI I O I I ~  :I 111i I(**. 
Tllerc! is :I twi I  n-hidl H S ~ : P T ~ { ~ S  t 1 1 ~  di vialp f r o n ~  :I p0111t <)I) Solif11 FOI'IC 
jnst l>c.lr,\v ill(+ mawth of Il'ru~lMi~l Crrthl;, arlcl nnotbcr 11)- wa4- of 
I1'1.i111lcli1i arid Tin Ret,tl~ cl-cwlcs. 

Sllpl) t ics arrJ brnl lglit. I)y fr-ciglit 11ont~ up li'rrtyrnilr Crerk, Sol1t11 
IJorli, :~nrl Mnsql~itn li '~rli to t h ~  iluouth of Cl~iclrein Creel<. Tlrare is, 
llo-rvc\.c4r, Ftilt little f r r i g l~ t i~ ig  CIOIIP in snninrcr.. 

l')lc.iy* i:, rui i I I ( P I - ~ * S ~  i i l g  vnri(-~ty of I-OCICS in the v:llIcky of CI~icl{ra~ I 

Creel;. T l r t h  igucwcls ~.oc.ks ~ I : L . V  I rv r'olrgl~ly diridccl i l l t c i  ~~icmlm:.; ( I  I' 
t,he prn~litc-tliorile f :~u~il i t~s.  ctnrlc hot.nblt?ntlc rocbs (partly of ti~fl':~- 
cc0115 (11-ipi11, cb11t 1y tlikt>s nf t llc to]-n~rr g c o u l ) ) ,  an11 fresll oli\.it~c.- 
basalt. The other mclrs include dark +hnlc?x, mncl~ jointed and brohri 



t w ~ i n i i ~ i i y  ~ ' I * ~ I ~ ~ I ~ ~ I I I ~  tlf ~ l i t * ~ 1 1 ~ - 1 1 ~ ~  I~III~+II- lt%; i  t (a*. l'it>+-t*s f1f I~I:I~I)II* t l  1\11 
-(,I1 ist i i ~ ( i i ~ ~ : ~ t ~ ~  1 IH, I ) ~ * ~ . I I ~ ~ I * I ~ I I ~ ~ ~ ~  of' :I ft,r111:1[ i~ 1 i i  I i I i 1 1  t 11i1t 411' 1~1-;1111~i i i~ 
( ' r - ~ b t ~ l ;  L I I~ I I I~~\ -~ I+~I -~~ i111i11 t l i t ,  \ . : I~II.~. '1'I~u 1 1 1 h l l t  1 1  [I\ l + ( v l  r { ~ t * l <  ill i l w  
111;1ir\ ,.it 1 [I,!- -,,:~l.ii,- L~I~I~I#I':I l l y  fr1j111 1; 1 1  1 CL t'(k111. 1:1!1~i. I${ '  IIIII<-I< YY 
hct tl\i\.k tb1\\ tLr- r l i t -  gr:~\.vEb. t b f t t \ l ~  II>I.I\I~II~ 11ii~r1~ 11i:111 11;111' i I I V  I~II~~Z'(' 
tlpl~c~hif r l r l  labr! i.+l~.li. 'JI~I~ g~*;~t.t>I> I . : I ~ J .  i lhoiii 1; t ~ )  20 fta~bt ~ I I  l l~it : l<- 
1~r+ i t i l r l  :11-(% ~I)II I I I~ I I L O ~ ~ I Y  011 ill(* \v(*sL h i t l t h  rjf l ! l c l  sti'r:1111 to :I ( l i ~ t ~ ~ ~ ( . t #  
of ul*:~rly 1 .I lo0 f r b c b i  froin i t .  'l'l~cly vary iu sizc ill> to :I f(mt or Illorr 
ill i l i : i ~ i ~ t \ t t ~ r .  :11\11 ill t l ~ i l  II)R,CV port io~ r r ln t i l i l l  ~01inic1cr:1l~l~ c l t~y .  tvhicll 
crffcti n(,t> 3s :I ptlil r o l ~ l ~ ~ c  liy I>i~lli~ig n p  ~ I L  t h c ~  slr~irc hns~s. 

I l ~ r  1):i)- i- fnlni4l t l ~ r n t l y  tm I~rtl roc~lr. 1 ~ t l C  smt l~ t i l ~r s  extcrldx ir~to it, 
a114 oftrill iillc~r.rn il. 11 l1cl.t~ it i \  foririrl t l ~ c o u g l i  5 fcet or martg or tllt~. 
g r ~ v ~ 1 .  Jltl-r o f  I 1111 n.~,rIt 1l:ls IWVII (IOIIP on tlw west sirlr ~ t .  :I, ~ ~ l l i s i d ~ r -  
xblv 11isti~ IH- I~ fi't111i i 1111 III'I~CIC. 1'11-5 Itas ~IC~CII  foll~i<l t,o l l ~ ~ l r l y  t h ~  cx- 
tr-erne tvrsLel*l~ limit 01 t h ~  gravel itnd over' a width of 80 feet,, The 



\ -k t  1 1 1 t b ~  V i i I n Y  ~ I - O I I L  $50 it) $1 75 (0 iI1(1 I I C I X  ltbttgt 11, :I!\([ :I v t ~ ~ ~ + i ~ l t ~ ~ - i ~ I ~ l ~ ~  
21o1-lio11 of ( E ~ t l  ~ ~ O I E I I I I  l ) t ' ( ~ t ~ : i l ~ l ~  it\ ' t ' l ' iljLtnh :1[1111\1 $ 1  t t ~  ~ ( I I I *  ~ l ~ \ i i r ( '  f l ~ d .  

I g o  is I I I I I I I I 11 ir ilw~lill!y 
1'itt llcr fiknb. ! l i !r lnl i  (,I' ii i -  fi~:llllll:ir. illrtl i l l (*  1-01t11' i- gt,'('11~'1-ally IIH~'!~. 
Sorrrc 1 1 1 1 0  p ~ ~ l r !  ih  1.i t i l1~~ rl~i.gIa :IT~II i h  ~ I I V ~ I I ( ' I I I I ~ .  ~ ' ~ H I I I I ~  ~vitli q i ~ i l ~ l , ~  
: i f ~ i l ~ l h t \ r ! .  lit) '?\ '  illlggt*i~ h1jl+tn I > c I ~ I I  ~ O I ~ I I I ! .  

I I I IN* L~l*l~(:li !)ot JT~V:I I  C'llicIi(v~ :III(\ LosL ~ ' I i i ~ - l < t ~ l ~  (:ut*d<h i+ : ~ ~ ) < J L I I  2Tr8 
4 1 t 1 1 .  ( ;~1111111~ Wtlh  lll~lltt'( 1 ilt 1111' 11t':lt1 Of f l i t '  T ~ i s t  

(-;I.I ir*Iren in I!bOL. S~TPRI I l iolt~s \xrcir(l st1111c i11~)ng t 1 1 ~  c:re~I< :t 11d ( H I  tlw 
Ilr.llrIl. t in t i  ill l l lc lxst ruir pay x i s  frrrl~itl i ~ t  n ilul)111 trf :{:I feet. Onr 
Ilolc s~ltllc jn tllr ~ ~ r r ; (  side IJP t tw Ikctithll ncA:tr. the top is interesting ill 
I ll:i t s:intIsto~lc *.it11 plarlt-l~r:~ri~lp s11a les wii r .h~uncl ;li rl drl~tlr of !lo 

f i d ,  o v ~ ~ r l t t i ~ ~  l ~ y  lo~we~ly C P J I I C I I ~  PIJ y-:a~-ols s~~rr t io t tn t~d  lyp 1 > f e d  of 
~ I I I I ~ . ~ .  111 11~il fz111 o f  1 !MP2 rr t l l l tn  11r i f t i11~ .vlT:ls rloilrb on ;I liortir,~~ of Illrb 
x~.oi~n(l,  wl~ivll s ~ ~ r a g y 1 1  : ~ h t ~ l ~ t  $ 1  Lo i l l r l  sc!ll>ir.rm foot. S C ~ ~ I .  ilt har~tl 
t rvo sl~n its ~ c c ~ ~ t *  s1111li to I r t ~  l 1-crrk, 01 I(. ;r:E f(vt z11~tI tlw rjthcr. 43 f t ~ t  i 11 

tlr>[)Ih, s11r1 :I cl~r~ilp c)l?t;~inc.~l. ~vl~ir . l~ u ; t +  r } ~ t i ~ n n t c i l  10 vo~lfilil~ ~ I Y J I I I  

$35,000 Lo ~ 0 , 0 0 0 .  'Sli i+ is shown i 11 the ; ic(~orn~)an~i  ng ~,hr ltogrl~l)li .  
t:~I;ran n Fttir $25,000 lit~rl nlr~ilil y 11e~t1 ~v\-asllrri fi-nn~ it (PI. IS, R ) . 
'rIlc hetl roc.1; is (if t h ~  s u n w  dioritic t y ~ w  its tll:~t t~11~;ltly ~'t'.fcrr~(l to 
on Mosqnitt, I4"ork. 'I'htl 4.5-fotrt hole wits ~ n n l i  to hi1 rtwlr throitgli 
93 f c r t  of IIIIIC'IC : I U ~  3 f ~ c t  of gr:lr-cl n ~ l t l  tht> ullpcr ~~o)rt ion of tlrc 
rlecc~r~~~~clswl I j r r I  rorl< tv:~s kitken out :),long with t.hc hvt~vcls-;. Thrsll 
tire l,lic: s u r r w  i t l  kiwi ;IS tllc ~ ~ r c ~ n t  strr:uri gr:lvt.lx, I n ~ t  llrr scwnr\vhut 
l i u ~ ' ~ '  nnrl show utrlrrl Irrar. 'Tliv ilisvo>-t~r~ t d  ~ o I I !  OIL i I 1 i 4  lit~11~11 II:IS 
I t k c 1  to m1lc.b ;1i*t ivity iu  ~ , r r m l ) ~ r t u l g  thr I)c.tic-hrs tlu-cmgl~~rlit I 11tn 1'11gid klr. 

:hrltl ronsid~ral,lr ~ v n r l r  W:LS ~rnilt~r way mrht of CY~icnltru ('1-(h(b1; ru t 11,. 
Iiigh l>c~jrhcs of IIoncl~~ito I4'0t.l;. 

( . ' l t i v lw~~  ('r~lvlc h:1s 21 f i l r t l l~r  i i ~ l ~ r ~ s t  iia that t,wo lovilli tips l~tt~-t! 
I~c.ai f(n~nd hcnring o11 thr* origin of t I ~ c  goIrl, Onc of t l~c~w ir tlboul. 
.I+ milrs ~ l ' r s t  of C l l i ~ l i ~ i ~  Ui-~'el< on M~~sqllito Thrlc. -It ihis point 
nrl t l l ~  north of Jlosqnito Fork t11cr.c is a stccp cnnyon rvnll coi~~l)oscrl 
01' n rn~dirim-gllnincrl green is11 ror:Jr having ;rl,ont thc con~p.osition of 
,I, qm~rtx-cIio~.itc. O n  thc sidr o f  t h i s  rrlnvt>rt \I-:LIJ, ilbolrt 200 fcct 
nlmvt* t bc ?tr'ca~n, occ~~r-s  :I ni i~~cr t~ l iz rd  ztmtl, mhic:l~ l lns  n thir*Iinrss of 
;~bo~[ t ,  (i fwt, nlltl :I strikr c~f abtrirt Y.  23" W., i 11 whicb weuthc!ring 
ha* I irofl~lc-cl(l lwi ll i:ult ]-(%I  l :lntl yellow colors. 'rlw 1na1c wit hi11 t l ~ i s  
xvr~o is  ZJIOSI ly 1 l(~vc~itl~~t)waid t ( b  ir Ic t~~li t i -I ik~~ i~t:tss, coiitainil~g aIn111- 
AinL ffiigtl 1t.1 ~t 3 of ( I I I : I  I-tx W X I ~ I S .  'I'll is n~:jto~-i:~l pilns tint: flotlr goltim 
:ICss:lys ol' ~ I Y I I .  > t u . c b i r ~ ~ ~ ~ l ~ . :  fol. tllr* S ~ r r r r y  fly 14:. K. 13mlingatue & ('(I . .  

1 )p11v(*r, ~ : I I ' ~ L  ~ ( I I '  1 1 1 t h  ~ ~ I I I ~ .  ill c)llllr(bn 11(~1' 1011. p i111 O.;>X a ~ v l  si1~t.r 0. I l l  : 
f o l -  t l l r a  0 1  licit-. K(ll~l 0.::1;. -;i 1 i . c b t .  0.1 0: rrr : ~ I I  :ivibl-:lp of t l l r~  two rlf : I ~ N J I I \  

0 i t  1 r t o  S ~ I  ([rift itlg l ~ : l <  1b1'1'11 ~ ~ I I P  i h  11t1  1 1 1 t h  + j ) t * t ' i l l ~ > l i ' -  

W L ~ I - V  i:~I:vli tlii~v>tly fro~b\ 111th 5t1rf;it~.  ' r l ~ ~  ~*xti~lit thf t111, t lv l )o-+i t  I$-:)- 

still I I U ~ ~ O N - I ~ ~  :tnd $ 1 ~  ~ l c l i  ITX~IICS \ ~ o l ~ l ~ l  imt pay for \>-orl<i~~g I 111dt~ 





prcse~~ t corrditions the OC(:ILP~~:II(:C: i n  of intcl-rst dlicfly in pointill:: I I )  

onc ~ ~ o + h i l ~ l r  sorln:c of tlir p l u c ~ r  gold owc~r~.ir~g Chiclc~~n I:l.celr. 
'rllis mcuk jh tlic bed rnclr on t,he Lcncl~ IWtwt.ctl tllc C',l~ic:kc*u t u ~ l  tJiu 
Ifisf I'liic kvzl. S porpllgry of a1,oiit thn same compo~itiol~ hut vcry 
cliffer~t~t ill al,pc.amce orltc~~ops al~ii~irlariily on tlle south sitle of t8he 
divialt* I ltlt \\.re11 C11jcl;cn :mrl F r a ~ ~ l i l i u  ctbeelcs. 

0 1 1  r J l r ,  1~r.c~ittl ~ p u r  east of S t ~ l ~ ( ~ l i r ~ ~ l ~ r  Cr(l~k? : t l~n~t t  1 mile rlorth of 
t l l r  j ~ ~ t ~ c ~ l i l n ~  of tlw St,o~lclI~nusv ::)\(I tllr Vhicltv,n and a h u f  500 fcd; 
1-1~t  i r . : ~ l  lj* :I] )civc it,, golrl I I ~ S  I)cPn frl11114 l ili ITI~~VR in (iti,rli shnles lying 
on t l~k  ~ l c * n  rl?. f l t ~ l  szrrfacr of tllc iirir.-ji~n;i iliclrl. (lark-colored porph;p;v 
tr, 1vhii.11 1.cf4.1.r~11t#r% h ; ~ x  j list lbcen rn~~tle. .Zt t Iiix lnrsl jty w 10-foot 
Aolc 11313 Iri~vn .;111)1; luld a rrossc~it I>+ Ir.;.: llrl>tIi rllii to a rlistxilre of 
35 fwt ,111 tllcb \\.tt.-t ~ i r l r .  111 thr I>nilo~ii of t 1111 1101(~ there is cspose(1 
, ~ l ) l , ~ l t  2 ftatti I I ~  I hr  ]I( I V ~ J ~ ~ I - i  tic' i*r,c:J<. I ~ I I ~ : I  i u i ~  :1l)111it1:1nt  orro rolled 
~ J L I ~ I - ~ X  J , I ~ ~ ~ I I I ) , ~ I : \ - A F  111) ~ I I  ;; 111111. i t1 ~ J i i ~ ~ ~ l ~ t v r .  ;11111 FOI~IP  lurger olir?s of 
I ~la~ior*l:~+to ftlll l+p:~ t h  i u :I finc-grainchll. r111 rk-gs:ly groi~nrlrunss rontain- 
i I s o  I .  'I'll i +  h;u*tl. toii~11 rnrlr is i-rlnsir lr-rahiy joii~frcl ant1 
;i~nt*li ~ l i w n l r , ~ r ~ ~ l  )I?- iroil 1-(1st alnijg t l i ~  joint planrks. T)ri top of it is n 
lO-i1lcl1 I ; I ~ L ~ I -  I )  t' > I )  [I  I I ! ; I ( - I <  ~ii:~t(bri:~l of tlw (*i)~~si~t(!~~(by nf c1:1y, s11c;- 

v(wl(~~1 1)y 5 t~ 1 f; f t b t b ~  I ) /  I ) I ; I  1=l{i+11 -li;111:<. I U I I ~ I ~  , i o i ~ ~ t t d  : I R ~   hi^ r ing JL 

1 1  I I I' 9 1  r11 ! I I V  h<l~iill\~l%i. I ~ I I I S  cbonfot.n~ing 1vil11 tht! sr~rf:l,re 
a 1 )  I i I i I I I I 1 t i  I 'I'li~sr ah:11~,s c:orlt;tin 

1II7L11!- i b : l I ~ a i t ~ b  i l i ~ I  ~ I H I I ~ ~  ~ I ~ I : L I ' ~ X  W~II I IS ,  I I I I ~  t l l(w : l , r~  1-:1r~1y Iiiorc t11:ln 9 
iii~'l~(!h i l l  I [li('li~l(>hs i l11~1  1111 11111 t..\tl011tl ill(() lllr IlIi~cIi 1:1yt.i. I~rlom 1111.111. 
TIIV q~f:irix ~ ( V I I ~ I S  ITP~P f t ~ i ~ i t l  I t ?  < - O I I ~ ; I ; I I  f b ~ ) ~ ~ s ~ ~ h h r : t l d ( i  lj,trrit(~. : i i i ( ]  ijt(? 
t l~ i t~ iwr  saI(!it11 K ~ ~ Z I I I I S  ~ Y ) I ~ ~ : I ~ I I  i ~ ~ t l ~ l - i ~ ~ l i ~ ~ g  ~ l ~ r ~ i - i i i ~ ~ ~ i ~ s  (hr gol(1, wI~it!Ii 
trcc:nl-* ili thill plnich rilon.p 13111 111,-  i t hi1 c:~J(:it I'. '1'1~ sli:~Ic!s :~r i s  t-4 IV- 

PIWI wit11 2 i,o 3 favi -t 1i1.  
TwcIvt~ Inulr Iyrbtl f11r.t - I ) I I I ~ ~ U - ( ' - 1  (11' t l i i ~  loc::~lit:\~ a siz~lililr j>orph?- 

r-i ti(* nu*lc nrr*r~r-. l r r r  t Iicbrr. t l1c1  I * ~ ) I ' I <  ik 1111111' NI:II'S~F,T (:ry.iitill I i r i ~ l  :I 
i 111 I I Y I  Iilw J I  i l;~~-lc-t-ol~ ) I ~ I ~ I  I g i - ;~  1 1 i ~ t r  i 1 )  ii 1 I \ I ~ * ; I I ~ : I ~ I ~ * ( ~ .  li, ~ v n h  t:ovlb~~*{l wit11 
:I t l ~ i ~ l  ~ l t ~ ~ , ~ ~ ~ i !  01' F I - ; I I - I ~ ~  ~ - c~~~~r l i I j l i~ ig  ! 110 1)(*111~11 ~ , Y I . ~ I v ~ ~ I c I  r(0111lrl : ~ 1  otJ1(11- 
!tw:~I i i ill. \v i~ [I ~ I I  I 1 1 1 0  \*:III~~J- of i<~I<w\  ( ' r ~ 4 ~ k .  'I'I>P igiwtji\q rev!< 
l )~~c~l ,nl~I ,v  ~ ~ I ~ ~ I I I L  i11i'  1 3 1 i l i 1 1  III:ISX O F  t11 i~  I)i'ot~rl S I ~ I I ~  I I I I ~ ~  ig ov~ll.l:litl 
I ~ ~ V J I I I J  t l ~ l  -1117 It#-. ' I l i ( b  (list riI111l io11 of tlw JT:I Iw :il i (I  ~ I ~ I I { ~ I ,  l ~ ~ h -  

i l l  I I ~  I I I -  1 I I i t  L l t i i P l  SIl:ilrs 
~ ~ b l l ~ ( ~ l ~ ' ~ ~ : \ l  = i l \ \ i I i l l '  ill i ' [ \ i t l ' :1lh~t ' l '  ilV1' rl\i i\llh ,lit<*h i111 tlltl t a i l 4  ~ L I S ~  

:l!lI>vl~ ~ l o l ~ , ~ l l ~ , l l ~ , ~  <'l*t*Pl<. \\,!I~?YP Lllc.~ :llnc t*ovi~rtvl I1y :lllollt 5 f ~ V t #  of 
\ L I \ I ~ ' ~ < .  

Tlw III~* ; I  li t ~ +  :IIM I l t ~ s ~ - r ; J ~ ~ ( l  Itits l ~ r o ~ l ~ t ~ ~ i l  II~:IZQ* l ) ~ ~ t ~ ~ t i h i l  spoci- 
IIIP~IS ~ ) f  gt~lt! ~ I + - I ) I * ~ ; I I I ~ ~ \  wit11 t*:~ltaittn. : t i i t \  is of ~ ~ ~ ~ S V I I ~ ,  ~ I I ~ L L I * , ~  (:l~iclly 
i l l  poi111 i tig i ~ l t  i i111l1 I I V I *  l ) i ~ + c l i l ) l t \  + I ) I I I ' ( ~ I ~  O F  tllc~ ~~lii(.ibi* golrl. Yo worlc 
h;i+ ln>1111 ~ I I I I I I -  to + I I < I \ Y  \ \ ~ I t t ~ i 1 1 ~ 1 -  i11v \ I I : I \~>< fi:ivv 1 1 a b t n 1 1  11iiifor1111jr 
inineriil izcv l I j\-chr r.olibi4 lrr:~Llc urcas. If s~lch  new the cnw slilcl con- 

Bull. 2 X 4 5  ~4 



rlit inns w r n m  F i ~ r o n ~ l ~ l r .  t h ~ y  r ~ 1 1 1 1 4 1  IH+ -I r ' i l ~ l ~ . q l  frert~r 1 1 ~ -  ~ t n r l e r l y i u g  

rntll;. T I l v  wndrr c i ~ l ~ l ~ l ? .  i 11 t l l i \  il t'lG:l i- :I \ ta t - \ .  liltlittm~l 0 ~ 1 ' .  

0 1 1  tht* R I : ~ ~ T I  t*reb~*k 111~~t!mt~tI- ;II+I. ili  i l w  ; ~ b l : t j b t ~ ~ i  t i ,  Itto t l ~ p t l l  nrlcl 

~ . I ~ s n l c . t ~ l .  of I 114-  p - o l ~ ~ r ~ l .  ~tlo.;d rtF f ti(& \vr l~ ' l i  In-/ 11: I I I I F I V  1,)- (h4l r t r b i ~ ~ i l  

I hrt~\-\-t.r. S ~ : I  f~ - :lrc -1lt11: iu In-el ruc-!~ 11111 1 4 l ~ i  Ft i iig rnnn t i1iur11 Ilrnni- 

xunt:~lly ! t h  f l ~ s  Iinti~q rbf ~IIP ply st II-;II<, 1vI1i 11, i I I V  ~ l i ~ ~ t ,  i q  li11jst4lrl 

l i t  & I ~ I - ~ : I I * ~ .  i l l  I t ~ ~ r l < t * t s .  w n ~ ~ t i r u w  Ivy I i n l i ~ l  I Y ~ I I I I I ~ I S S .  11111 p ~ ~ o r i t l l y  

1 y I i o ~ w q m i ~ v r  or stth;uri I ln i s t  . ,I t ri pol l id (%I-rhc'lcatl m v r  I hcl ~ 1 1 1 1  iht 
: I I M I  f t t r  1njs1. or rnhltb fr?rlrlt t l~tir.li(*l tr:irwrl rwalr :i ~ ) i ~ l l o y  :]I ilrr. 
top nf thr tri1)n~"I nntl thcllct\, Iy oi l l r *~  p i \  1lt.y~ i o 1111- ncr\lrra. of ],lr\\.vr 

4 1'1. IS. :t ) .  rlorwpo\vVr is ~ht! : l j )vl- ,  it1111 wit11 i t  111bt r11 t  ( i f )  c * ~ ~ I l i t .  

yr1-~1s c n t l  h- l ~ o i s t p r l  n tin. fmr~ I n rItll,tll o f  20 1(1 :\n fwt  . Or~r  ral~t  fi 1. 
I J ~  t ltcl rlstb r ~ l  11 'l2-l1ntx~pc1wc~r l~tri1d.r s!c-:r~n t l~nn.it l ,n : I f ,piral lrr nrtrl 
1~{1ist, raiw(1 fil>ot~t SO c~~[bi#c ~ I I - { I F  i n  it {!1ty of ~ C I I  110t1rs frot11 ttvtv 

*hnfln 45 ai1r1 :bS frr.1 ill {lrpth, 
I t  l~il.;  I~c.t*i~ f o l i n t l  r?l~t*:llx*r to tit-i f t  in fllc* s l l r n m w r  wnkc ln .  fqlr t l lr .  

ursL of ~ v i i ~ i t b r  i ~ o ~ l z  i~ : I ~ I O I I ~  Ul 1 ~ ~ 1 ~  ~ - P I L I  (hf t l w  nt i t  p11t 111141 t l f  - ~ I I ~ I I I I , - I -  

w o ~ ~ l r  n t ~ l y  11111)1~f j 0  IH'I' c-(*111. 'I'11(~ t 1111~131 i l i r t  casa In* ~ I I I I I I ~ H . ( I  i111- 

i i ~ ~ ~ l i ~ ~ i ~ ~ l y  i ! ~ i c a  t110 sli~it-~ l n ~ x v ~  ; I I ~ ( I  ~ ~ - : ~ s l t t - t l .  TIIVIY~ WI*~%RI I 111i 1 4 1 ~  

nF rlilr*liing 10 I r ~ i l y  \v:11(~1- frn111 t Ill* c f i r i i l i ~ s  tri1)rrt:lrirs. I I I I ~  irt 11 111-y 
+rbrlwll  t +1rj)1)1y iq iri.;uflic.ii~~bt. Iri tlrt. limt tvmr!i of . T l r l j .  1DO3, 1 l k r n s  
lrnrl 1~r.1l ;rllr-:~dly i l r~rac= \ \ . IY .~s of (It-!- ~ \ - r : i t l l ~ r  it1111 rn11r.h of tllc n-orl; 
w~rs ~ t t  :! st a1l4l.t ill. 

.\ t :I f t ~  11 WII I it i t s  I ~ I I  ( ' I ~ i v l i ~ l ~  C W P ~ ,  11~4.1~  FnrIt, S t o r i ~ l ~ o t ~ w  

('n~iak, st1111 1rt.111. ( h ~ l q - \ \ .  rblnit~h+ :la-* wtjrl<~tl !by <qw11 ~ v h t + .  \Yb\i-li C I \ ~  

I * O I I ~ I I I P I I ~ ~ ( -  31:1\- 1 ~ 1 ~ 1  ~ Y I I ~ I  i r l ~ l v  f 11 S I ~ F ? ~ P ~ I ~ I ) P ~  20. 
'I71rw ( - l : i i ~ ~ i s  W P ~ T  l w i i i g  \ v ~ ~ r l < ~ i l  t1t1 ~ I I Q  I I ~ I I P ~  pnrfin~i n f  J1yt~1-q 

Vat-lc. w l l c w .  t l ~ r  lril ruvk i.: nliri ~w-l~:tsz~lt rind t Iltb c,rf':~v~ls vu I:\' 1'1*o111 

,q i t1  219 f r r t  i r ~  thFrktlcb?i-;. ,\Emul 24 f t r t  or g l - n v e l s  urp w t ~ ~ l i r ~ c l .  IHI!. 
rnrht i l f  t Oc*  ?113111 c t ~ ' ( - t l r r  I ~ I L  1 ~ ~ 1 1  r ~ ( : l t .  It is cqlamrr th lu~ I lwt on th.r 
~ ' ! I ~ c I ~ P I I  I I ~ H I  r u t l q  f i ~ t b b  %SO to $100 t u  ~ I I P  I ) ~ s  IPII~III. 

4 111 t l t v  S l m ~ t ~ 1 ~ 1 ) i ~ w .  w11i l r1~  $1 FPIV 111~11 vii3n- ~ ~ ( ~ r l ; i n g ,  1 1 ~ 1  t I ~ p t 1 1  to 
l r i l  IW-I; i s  :iJmiit 1-1 f ~ t d ,  tliill 1 1 i 1 ~  i s  hun t1  thrntigli 4 to 4 f4.c.t o f  
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irnllort :II lrv:, rn iin this oldcl-, I : I I - ~ I L I .  rill ley ihnre ~vcre aIw s)nto Incnl i - 
t i  i I t € 1 -  t t 1 i t  f I .  I11 pros- 
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10 i-llchcs nf iliri,  ovtbi* :I IT i r  I (  1 1  1)1' : I I I ( I I IT 20 .J 'cc~,  is said to Irr ir~rlst,ly 
CoarsC nn(l roilglh. I r t 1 1  to i f ~ , - l ! ~ t l t '  : I  I W I  sollltn smooth picc~x. No gdrl 
 IS 11wn f o ~ i ~ ~ l  i l l  1 01 I I < F I ,  I 1 - i l 1 1  IL:I  t b i l ~ s  l t l '  l I I I ~  I~CIII IO nr i n  thc Donlc 
itsclf. c*xcrpt j u ~ t  I l t b 1 0 1 ~  tl~tb ~ I I O I I I ~ I  ( 1 1  ~ I ~ U P P  Crc!ck, wh~rr. good 13:ly 
mas fonnrl. 7'11t% loi*;ilit~, i +  i ~ ~ t f ~ ~ a i b - t i ~ ~ g  i11  4iowir1g 911 isoliit~il nc~7tr- 
I-PIIVV of p11d i 11 ii i-(hgLiol I I Y I I ( T ~ I  t l i~ r t l  : i ~ - t ~  I ~ I Y ~ R  >I rlbns ( ~ 1  similt~r 11v.d 
r a t  )t,lc 

.,ini r , ' ;~n,r  ( 'r,rsX..-lit prcspiil I llr mcnt iinl~nrt,nnt. golil-pcorlwing 
I I ~ ~ ~ A  i l l  1 1 1 ~ ~  i-i{-iiiity of I4J:igl(> i s  i l~:i t ,  of h i ~ t ~ ~ h i * i { - ; ~ i ~   PIC ;1ri(1 i l s  Iril)il- 
I I .  I I .  i Z i ~ ~ ~ r i r : i ~ j  C' I 'PP ,~~ 11c1ntls ~ I I  l l IP (livid,:, about 1(; 
lt1il4b- + I > I I ~  I ~ \ v I ~ ~ ~  TC;igl~, ~IOIYS i t 1  i l l1  ~ I * ~ * I * ~ I I I : I V  ~ \ ~ l * t l i t ~ > l ~ t t ~ ~ ~ l ~ ~  COIII~S~I, 
I I 1 I i I I 1 v i s  t h  1Cron1 t hr* 
t l i v j t l~  i l t  tht1 soi~i*(,t* to  t11v I I U J I I ~ ~ ~  thrit  is ;i ~;III of rnor~ t h n  3.OflO 
feet. Disct)v~v-,t l.'~~l*Ii i.4 [ O I + I I  I ( # <  I I )?r tlw 111 lioti of  s i ~ v ~ c i l  small irilwi,:~- 
ries, flows ill :I ~ i o ~ t  I jvrly t l i  r w t i ~ ) ~ ~ ,  i111d ,ioins *\]I I ~ * I ~ ~ ~ I I  <?rw,lc withi 11 

the hend\.ratr~- al.lhil. '1'11(1 i)1:1 i i i  :itl~11111 a,nd tribl ~ t i ~ r i ~ ~  flow, with ;I 

swift culrmt, i! I il:rlhrr)w V-41apetl vnllp,ys, da:!, wit,l)i\l t l l ~  indosii~g 
ridges, n s  shown i r l  1'1. S T T ,  . I .  



(tr.:~~)I\ilit. wl~i*th, ~*o!\t: t l~~i~~g , ~ I ~ ~ I I I H ~ : I I I ~  ( j z l : i l V t  x +(,:1111>. ror111 11 I J ~ I I - i  if111 

or  t110 I)t>11 i - t ~ r l c  : I ~ M I I I ~  111th !14~:1aliv13i(~i~+. : ~ i l ( l  { - I - ~ - I ; I I I ~ I I ( ~  I i ~ i t t ~ s t i ~ ~ ~ o  o t ~ i -  

tnr.rrl)s on tllc di vitltm :it 1 1 1 t h  li('i~t1 of 1)inr.ovc.r.v FI ~ 1 ; .  Srl~ists  siinilnr to 
tIlo\cb al~nvr tIv~t~riI)~v 1 0(*{~11r ihgt~ in 011 :i~l~t~ril*jii I I 'i'tvFx :I l )c+~~t :I 111 i 111 
;~ljovtl ils j~ancticm ~vjtll  L)isco~lcr~ Fork. I%*low t l ~ i b  l ~ ~ ~ i i ~ t  to I)iw,>v- 
ciry I'ork am1 t b r i  Ilir 1attr.r styeam, tlw h.rI 1.0~1; i- 111tr-tly wrpentinc, 
frrqilcntIy cut Ijg basic dikes. 

Though ,Inll:r.icibl~ ('rwli t i ~ s  I m n  n-orlirtl f o ~ .  &~.T-PI.:I I pars  and 
c.cmsidr.rflblr coihmr g ~ l t l  fnnnrl ilpoi~ it. 110  prheptlr:lt ~ O I I *  irprc mkl& 
to worlr t h r  g~~*i~\~els 011 a large sctlje itiltjl 1!)03, WIIPI~ :I liydrnulira 
pl~knt wtls i~istnlled at  n nbout 1 nlilr* :~l i lov~ Divr~rr~~~y  For]<, 
W I I ( ~ P P  t h ~ r t l  is an ill-dcfiaetl beticli 011 the m&\t sidt.. 7'114,  ~ I - ~ I V P ! ~  nt, 
this locality tlcr* ~ l ~ o i ~ t  5 fret thiclr, conipn5r-tl of whirt ;I ~rtl igneous 
I TIIPI-t' IIIY' 3 fcef of loow grar~cl ut~llctl 'bcI~iclcr~t f(ac1rl." :u~d 2 
i t w t  of si1ni1:lr rrlntrl.inl with a l i i~ j i r  pn)l>t~rtir,n of cluy. (iolcl is 
fol~ncl t I i r ~ , ~ i ~ \ ~ o ~ ~ t  thi5 101v'~r ( I ~ p o ~ i t ,  I~ilt t J ~ r  best pap is 11~x1 to 1>(4 
I Y H * ~ ,  w m r  i~~irig a n l ~  foiuid iri t11c h ~ d  n>rk i t d f  to a rlcptb of 2 fcet. 
Ruritr. is II  common t~~<oeja.L~ of tho polcl. 

Thp d u l ~ r  i:, ti ~.atllrr- <tmq) olru, iron: tho r c l p  of which to thc wntpr 
of t l ~ r  crwk tIl(a~'r is :I fall of H ~ ~ O I I ~ ,  15 f ~ v t .  .t f l ~ ~ n ~ u ,  7,200 f t b d :  jn 
lr!rrgth, with II capacity of 1,200 inuher, has 1~3en l ~ n i l t  fro111 fhc ripper 

portion of .irncr.i~an Vrr~lc. gjvinfi :t hcntl o f  150 feet nnd f ~ ~ r l l i s l ~ i n g  
w:ltrr i n t t ~ n d ~ d  to supply two  Ilydr~itiljr: clrvatoryl. Tllc cnl,arity of tl~rh 
pla~lt was rsl)ccted tt, h ~lmztt 1,000 (~17ic y ~ r d h  of dirbt ill ;a tl:~y t>I 
t wc?nty-fou r Iir,i~m. itnd Ills rsxpenst: of working ttllo11t I O (-cut. At 
the timu of thta  writcr'n v i s i l  the rn:.ttor t l ~ r n ~ i l  011 t111l ~ I ' C I I I I I C ~  f o r  
tht? fimt i imr. 'I'hc plullL is rk vcbq- cornpletc ono for rvori; :t lrt l .  ~f t l j c ,  

wutm snpldy r a r l  b r  clrll>cnded ~ ~ p o n .  should ar.eomj~lish g c ~ ) d  Y ~ > ~ H I I s .  
It i s  showtl in PI. SI.lA 

B ~ P O I ) P P ~  P'OTJF,-OII D i m v ~ r y  Fork thcrc are from 4 t n  10 f e ~ t  of 
grnvrls lying on the serpmij~~c  l~erl nwk, co-vcretl with ns much ns 12 
E ~ e t  of rnut:k. T l ~ c  ply is tnostJy o ~ i  l )cbtl  1'0t.Ii nricl is r~tlher coal-W. 
V:~ l r i~s  tlw fo1111(l o v ~ r  :1 witlt 11 of ~ I ' O I I I  b 10 tlt,:itbly 30 fr-'ol. 'I'II(> ( & I - ( ~ = I <  
has proil~rc~d i,rrhnps $90,000. ISuri ~ , y r  t hc + I ~ I I . C ; O ~  of 1903 f , ~ ~ o  w t6tr 
wore wor6ing o i ~  it." 

Rrokm, *V~rli C~ecX:-Thjs wi!clr is nbou t 20 miles i~ortll~wst nl' 

Ruglc. It, is .rliort, rt~tt*t ' i t~g ttlir* Sr~ve~lty~niltl. from the norlll jr~st 
rrho-\.c: Mop,q~I I:I.PV~. ivll ir.11 rh1ltr.1~ fi-o~rl tlir south. Its v:rl lcbv i? 

a The water ~nppJy w;lw If)ul111 Insllfllrlrnt 11)t. tlhr rlr~n:~ndrr 11f 1 1 1 ~  1111i111. :ill<l du:.Iu~: 
11104 modifirh~ltlunr I I C  tllc riit.tl~c&d wvrp I~tbIng tr.iw1 Id) !n :~ l rv  !I i n r k i x h  t,iI'lbchtl\-t- !is10 1r1 t l l v  
nvnil41l)l~ miriel.. 

1)iiring InlH ~xwllrllt. I ' V X I I I ~  were P B P I I I ' ~ ~  Iry I lit* 11st t r f  n t l  : ~ ~ ~ l ~ ) ~ n ~ i i t '  lhatllp gnte. 













oli\-i~rth-l~rl+alr :in(l 11 fr i r1i t : t t i t~l l  of S I ~ Y I I ~ + ~ ~ I I I I ' .  ('11:11. tin(1 slhnlc ~ ~ l l i r l ~  

I H V I ~  wlE~!!. Iu*Io~~gs t t r  i1Tlcl lirjnrli. '~IIv ~ i i ! l d  /if f 1 1 ~ 4  1,:111~y ihtnib i d i \ 8 i i ~ i t -  

I~ :~s : l l  t. gr:~"i"ll:"' jtnl l 134 e~-j)li!.r.ii it: ignr ro i l s  rocalrs t l f  t,yprr ntnqi I I 'P 1'1-1 ~ 1 1 1  

I i o r n ! h ! t ~ ~ ~ l l ~ ~ - ~ ~ ~ ; ~ ~ ~ i t ~ *  t , )  ~ ~ l ~ t i ~ ~ t x - ( l i o i - i t t * .  i i t ~ ( !  p r ( h t ~ t i s t ~ ~ ~ ~ t ~ ~  t d  t j i t ~  7;i1111- 

11nrt fornti1tFo11. . 4 ~  t l l r ~  roc.ks differ lrnm t11rl.e of tlw cll11t.r locn l i t i c l s ,  

t w ~ ,  ~ I I P ~ P  i v  ~b t l i f l d ~ r ~ ~ ~ t ~ t -  i t )  t11v i - I ~ : t r r t ~ t * ~  o f  t h t ~  gdr?, 1~11ii*Ii i~ ~ I I -  

1 I i i l  f I I o r  I a 1 1 l '  i n  At 
two lor:~liiir.; ~ o I c 1  I I H -  Ilt.1.11 ft1111111 i n  111111-v. 01lt of  ~ I I P S C L  is 0111- 

3idr thp c!lllfmY of C l ~ i r l i r l ~  <k~*.Ii. hr~l i r ~  n ditrr.i~ic* ruck wli icbl l  i h  iollnt 1 
*Ir~~nrlxtbt ly with in  tlw v:tllry ; : ~ n o t l l r r  ih  i l l  ;I sIi:11a1 o r  ~ ~ n c l t . t t * r t n i ~ ~ r d  

:tgv \v I I~ , - I I  ~1:t.y ~>twi i t Iy  lnb[nt~g to t11~ R ~ I I I ~ : I  rt ft)t,tl I:I t ioii.  The 
plataer g o l ~ t  (el Cl~irl~rtl Vrtwlc nln? Ito\.r I w n t  l\m.ivtbl\ 1~rr>11:. if not 
t11it itx~ly. fn11rt t l i t ~ ~  1 I V ~ )  g o ~ ~ r t ~ ~ .  

In I ~ I P  1':1g1~ nlmrb:t tlir! w(-i ln-vai t rL Iinf; not !JPCII tr:lr~cl t o  :I s t l i i r . ~ - ~ ~ .  

'Mlr  I ~ t ~ t l  nn .k  1 1 1  .\lltcbrir;l~l C'~c~ . l i  ~ V : I I -  thr I~cad~\- at^^-s i.; -r.I~i-t : a t f r l  
g , r n r % l w d a ~ r .  111 t h r *  Irlrt-c~r 1);lr.t i t s  con- tile erwk flu%\-s IIIOS$I,V 

I I~rn!lgl~ g r ( - m s t n t ~ t t *  1111rl wr~wni ~ I I P .  

1 1  t 1 I I  I I t t I t  I i c n i  The r n ~ c * K s  

fini1111 tlw ~ j a w t l t  f low t l j r w ~ g l i  { T I ~ ~ ~ I O I I I P K I T ~ ~  of l l i ~  1C~n:ii forti1:1- 
t i  Sr, rX:wv i+ l i r l i r \ ~ r ~  w1ir.1~ ka_rr,ltl II:I* In-r.n f t r r tnt l  ilk ~ J ~ c P  in t l~r -  
c~nl~glolr ia*rai ta- ,  I rril i t  I ~ n s  I~-4311 f o r ~ r i t l  i I I  :I \I-:IS~I r . o n t a i r i i n ~  11t.n.r-y 
~ ~ ~ I : L I - ~  xitlb I MIIV l t l t ~ ~  ~ 1 )  i t - 1 1  ~ ~ ( - ~ ~ i i - -  I(w:11 I!. < ~ ~ - t l r l y i ~ ~ ~  tlw ~ - ~ I I ~ ! O I ~ I P K I ~ V .  

Nti s~ i ia l l  l > o \ v I ~ l r r t i  wtLl r*  F r ~ i i ~ ~ r l  i l l  tllr c o ~ l g l { l n ~ r r t ~ t c ,  and tElr w:tsI~ 111:1y 
l ~ o s ~ i l ~ l y  I I : I I , ~ ~  l~*cl11 111,1-iv(*tl ~ I ~ O I ~ I  I - : I ~ I I ~ . I -  11i51:11it S ~ I I T W S -  

f .  I 1 1 ~ ~  i ~ i t j h l  i t ~ ~ t - t - ~ s t  ill: P P C ~ ~ I I ~  t l ~ v ~ l o p i ~ ~ ~ r i t ~  in the Fnr ty l t i i I a -  r ~ ~ i o 1 1  
> I I Y ~  tli(b tli .(-~~v(,l*y (11'  go141 ill pl;~tpab 011 t 1 1 ~  Cl~it-Icc~~. tlii* n-(vrI:i?~g atf 1 1 1 t q  

l ~ i g i i - l ~ t ~ t ~ ~ - l ~  ~ I ~ ~ I Y P ~ S  l ~ l t  IIIVII i l ~ t ~  (71 i (d~ca~ ;111<1 t l t ~  Ltwi  ( ' l ~ i ~ ~ l ~ ~ * t t .  I i t t ~  

( 1 1 ~ 1  i lii I I ~  of K o ~ - t l i  ForI< It?- ~ [ I I  ; i r t i f i t~ i :d  cut-of l  at tlw Kink 1 ~ ~ t m l ~ i i  I.:I - 
Itwy 111 \v411-lcir1.g f hr grc111l1r1 nn 1111 rk<;ll-nui~ck -;t;ilc. :cnrl tEtan i i l < t : ~ l l : ~ t  itlit 

of  11 hyilr,;luIic: p l l ~ n t  011 A i n i r r i o n n  C'rrrIi. Tlw bst r v q ~ t l t s  MI f11r li;~\.i* 



BIRCH C R E E K  REGION. 

Tho hiscor~~.;r. of golr3 nn llic Ijnr..; nf  Ilil-rh Creek nt,t,ractecl miners 
from tlic Fortpmilr, a1 lrl t h  Iitit'r 41 isrc~rl~i-irs in tho gravels of the 
~nldir . - :  c~st,;thIish~d tlw i unportnnrx of tllu r'cgioll nnct led to its rapid 
r lcrt~lc~l~lllent. 
T11c rn I riifyinp h ra i lwn t t~~ .~  nf CIro(11icrI ('rcc*Ii nvcllpy n ftm-shapcri 

: I I V : ~  1, i tI l i11 t111.s tvlg~ ( ~ f '  111,' 11111- l o  ( I I ( ~  ~ 1 1 1 1 1  of it? Ibrnntl fiat valley 
{ T'l. SIII) .  i ~ <  ~ I I ~ * ~ L I ~ ~ I I ~ I - ~ ~ I ~  Jvity ~ ; ~ > t \ ~ ; l n i  t t )  I3in~Ii Crwlt it 
~.rt-r i 1-1.- : t l*r,  t IVO t ri l)~rt:~z.ir.;. tlir, Eonlrlcr i t l l d  tl~cl I)r~~tln-flotl. mhiclt 
IienrI n tlnxtlll 111il( '5 41r ~ l i ~ l r ~  f r ~  ~ I I P ,  SOII~~III~,:\ ':II'~~  id f l o ~  no~t ,he~skr Iy  
to ihr r11ni11 + t i n c l : ~ i i ~  ill ~ ~ r d l t ? l  colrlws nhtnit. :3 miles npart. The 
!;outh -itlt. r l l l ,  41 iri~lc: in rvhich tI1es.e streams llclcud is drained by 
?Tort11 Fork ( I P  I ii t-c-Ii C'rrck. 
T h e  rl.r:i.l+ of i1c.c 1 1 i r r 1 1  ~ i r  i inportn~~cc nn the nnrth siclc of th~, divide 

are Deutlmoc~il. JIi~ulllld)ll~, Mastodon, Indeprncle~cc, ZIIC~  Miller ; on 
the snnth  sitlc (Iiry :lrhr th4: I~~t~glla :111ri its tribntanl, Mastodon Pork. 
Thew c'rtat.li.: n lhl.c1 all ~isited 1)~-  :I s 1 1 r . v ~ ~  party in 1801;, :md deqcrip- 
tions of t bc.111 by S~UIT ,  Gltodric11, itnd Scl~mder are to be found in 
the report of thc exp~dit~ion.~  

Dcadu.onrJ PT~P.P~J~~.--TII~S r l . ~ ~ l i .  -\vl~icll is nllni~t W niiles long, heads 
nt en i ~ l t i t ~ l { l ~  of 1111,1111 :l.OOf) ftb~bt. :irlrl l l a s  :I f:lIl of over 2.000 fwt, 
frcrrn swrce to nlnt~th. 11 i- ~ l i r i ~ l r ( l  iiltc~ two 1)ol-tians. u11 uppcr o ~ ~ t !  
nbolrt 12 inilcs loi~g. ivlwrl, t l i tb -;tiacLa~u tllin-s tlirtrug11 a r;itlicr nsrrow 
valhy 1 I O R I I ~ ~ ~ ~ ~  1 ) ~  g1-;1*1 I z ~ I I I ~  bpi I I ~  S I I I I ~ A  : I ~ ) O T ! ~  I ,%Nl f ~ v t ,  : I ~ ) O Y C  i 1 ,  
:ind i~ 1o11 pi* t ) ~ i ~  ) { > I I ~  8 n~i lw Io~ig, ~ - l i ( ~ ~ - v  t 111k i 11(1i vid11:11ity of t ? ~ ~ ~ ,  
I i I I o f  I t o 1 1  I 'I'l~r fall i t 1  the! 
17aIlcy 1)or~i111l i+ :~I~oalt, 1 .N ftht!tm t41 t11(1 i ~ t i I 1 1 .  ' 1 ' 11~  st1+[1:11t1 flat, \vllic:I~ 
:ktt~ii~l- :I wi111I) of S C ~ I - P ~ : I ~  1111ntlrehil fvt11, i h  111~1ii(It~tl OIL t l~ t+  cast, 1 ) ~  
n r:~thcr. -trP1, slope, ncijr m l ~ i c l ~  thr sirtwm fln~t-s thr-orlpl~ lnoxt r r f  
its r ~ i i i - ~ .  '1'11~ ~vost  si(1~. o f  t h ~  w111ey s l i ~ ~ v s  >I 111ot-{! t ) ~  l e ~ s  ITPI[- 
clefinckrl 114>111*11. u-liirll r iw rs  g m : ~ t l ~ ~ n 1 l g  fro111 a Irrrl   bout So f o ~ t  ;~IIO\T 
'ht: hi t-txil  111 t t r l i - : r ~ - <  l :I I-itl* ~ v l l  ivll hcp;~i.;~tr.i I)rt~dmwtl n11t1 n(n1ltIt11. 
(:w~clcs. S ~ t - i t f ~ I ~  ( 'i-(ht~li, tvl~i[-l~ is f 11e I I H * ~  ~ I I ~ I ) ~ I ~ ~ I  lit i ~ i b t ~ t : ~ r y .  i s  

: ibo~~t  3 111i1i*h ill 1~11gi11, flo\~s i 11 :L I ~ ~ I I * I ~ ~ ) ~ I ~  V -J~al>ed 17:tlley tl~id 
joins t,Elc rriuirl CMCI{ :I I lol~t :: i r l j  It.-: :lt)~rr i t s  rbll~(htge~lc'c frani the  11 i 11s. 

- - - - - - - 
' Fpurr, .I. E., (:prrl#)~) #)t' I I w  Pufir>lt xnlll lliRtrf1't. .4lrlskrl : Idi#hi~mtI1 Ann. Itcllt. 

1'. H, t:col. Kurvry, lr l .  3, 1H!IH, 111). :: I>:LPi.i. 



I ,  I l i t '  Iwrl rrw-1; it1 1 l t r - l  ~ r f  1 1 1 4 .  v:~Ill:\' t.:tr-ilb- ri*1*111 :a t ' t t t l~or IIEII\G~\ t*. 

l * la~- l {v  c ~ ~ t ; ~ r t x i r v  tin 3 III~#.:I--I.~I~-I. .\ -I r i te . !  a ~ r a ,  av lw~rv~~I  C I I i 6 ,  

!tlt#:iIilja +lba~tva*al :I -1 8.iii1. 5.  1;. : I F I ~ ~  ulilm 24) 1ih 5 ti) 1 lbtm . . 
I :  1 111' ~+tlc.Ii- -IHII\- awirlt*bi~r* c ~ f  t ~ l i ~ i t ~ i '  f1d1 liiig IIII~~ r~r,titttir~ 

I l l l l l I tb~ tF l *  si11:11I cll ir l lnlx +it-itipt?;. 1 ~ ~ t r i i s i v v  g ~ i ~ ~ i t t b  i- vvry l j r i l ~ ~ t i  - 
I~I~II~ i r b  thtn t.r.t.irrt~ f i ~ ~ ' t f ~ r q -  ~ : l - I .  r~r~~c~r.i:tlly 0th ICcatc.l~~l~tt ( ' t ~ + J i .  rrl11y :t 
Sa*w 1 1 1 i l w  tb:l+t 1 1 i  I FI~:II~\\-(IIH I (*~-(-I~Ic. ~ - I I P I . ~ '  \ ~ 1 * r 1 t l 1 ~ * r i l l ~  I I:I- p ~ . t l f l ~ ~ v w  I 
va-~~y htrikitjc l t i ~ ~ ~ u i r - l ~ v l  r i ~ r i t i s  f r c11~ t  i l l i s  r(un1z ill t111, Y:III[~~- {tf ti it* 

1.1u.tnl; it--vl f. C ) r l  T)r~rtr lr~oc~il  C!rtv-IE i t i; not w r n n s l ~ i r ~ i i l ~ ~ ~ .  I )lit f r l ~ 1 1 1 ~  

t I w  I u ~ l  r t ~ - l {  ovtbr a i - o t ~ ~ i q I ~ i - i ~ l ~ l ~  1 ) o ~ t i o ~ i  of I 1 1 ~  t-rwlc. Ih:it-k-t=oI~~r~~tl. 
t ~ ~ a h i ~ t ~  I I I I S ~ ~  rot-1;s ~ IVC~~~I~~LI I I I~  nrcti I-& 

' r l i t* grlt\'r.ls 11 1'1' t'o111 l ) n<~ r l  I I  F t I 1 ~  -\.ariet,i~:: nf rork oritcml,ping in 
(ILP t i ~ ~ i ~ ~ n ~ q b  1111~1t TII~I I t,rb~i<ist, ~iio\tly t t f  +~fltitnq~rfitr i ~ ~ g ~ t ~ e t t t +  of  
r.a)lti l l~~":fl f ' ~ v I y  s111uIl *;XI#, t l t c w r b  rw Ir+ i t - r~g~~ l :~r ly  nwangwl .  r-otl- 

t i  i I I I t i :  I t i  I I T l rp  a1c.11111 

I,, 1 ~ ~ 1 1  ro(vl( v:kriv- i t1  1!1i, ~*I.VI,I< f ~ ~ r l i i  :', 1: fwt* ilntl nn tlw I I P ~ P I I  I , ,  
i l ~ u b  w t ~ t .  II* f:~r :I\ I<~II~VII f r i ) ~ ~  t t - i ~ r k  : t l r t ~ i ~ t l y  alone, from G to 2fl f t v * ~ ~  

' ! ' l ~ a b  p.11 i * t * I ~  ill 1 lit* a,i-tv~Ii v:~r,v i 11 1 I ~ic4<11i*~s tu  alwl~t S fwt, : t ~ ~ t l  

i l ~ a ~ t + t ~  i~ ~yv~t~~r :~ l l y  IUI! :! MII:III  ~ITIOI~IIC nf top 11 i i - t  to In* 11-111tn-tlc1. 

'~'III. Y:I~~I~*s t11.1~ -~~III-~~IIII- fiult14l t l t t - ~ l t ~ ~ l ~  f l l ~  \YIIOIV t l ~ i ~ - k ~ i t b s r  ( ~ f  

L~I-~~\.I*I. Illit :tr.tb p t r t . r * :~ l l y  r.l*t. i r t  1wI nwlc : ~ t t i l  :In. f a b ~ ~ r ~ l  also it1 t h t h  

I I t o  I I f 9 I I 4 .  \ \ " l ~ r t ~  t l l r l  1 ~ ~ 1 1  17w*l; Fa 11111q- 

+ivtm i111tl tl ivialc~tl i11!a* i~ !a. I i< ~ I IB -~ I I~ I~  j o i i ~ i i i ~ ~ .  t4~~1 i~ i1s  : t t ~  fo1111t1 

i t  I 1 I f -1 w t  I I a I :  'T'llc. {vitl  t 1 1  
I I 1 :  i I I  I I I 2 a 0  i t  '1'11~ 
:~\-r*ntp n-id111 is  st ir1 t r l  In. f r n ~ ~ l  1l fE  t q ~  1?00 rvtmi. :111aI ~I I ( *  ;~vi~r:~hw 
raIne of IIle p , t l n r E  f r ~  11ir ibt~f iru* l ' ~ r b a . l i  t o  In* :r lnlt~t to t l tv I~cls 
lenqt11 of I:! IJF lfi f i r s t .  Str~rlrb p i ~ t 1 1 1 t l  II~I+ :~\-r.rsgt.al 111114.11 IlLrlrv. 

~ : d t r t ~  r:~~~girtx froni 3J 11t) to t n ~ b t v  t Itnn %?Of\ l ~ t ~ v i t i g  IMVII allbt;t i~~~al i11 

l!M)2. s o t  1111rc~ll 11~4~rt; ~I:L< 4 ~ ~ t v l  4h111~* l l ~ i & +  f:!r it11 ~III* ~ ~ ~ f l ( * l ~  iu t 1 1 ~  
rrc.4 sit lp ttf the r.nllc:\'. : k r ~ r l  l i t t l r  i+ l i t r r b n  11 lllr rbslerll rrt.  vtllues of 
i I tp  gfityt.1~ fa~rllrtl t lrt-r-r.. It1 :I II~IV r:tc(.... I ~rr\\+cq-rr. t hc.w ~rare l s  :lrc 
l w i n ~  invwtip~tltctl ant1 ~i11~it.h I i t1vt41i~1~11 foil t i l l .  .It L~IIP lna*:~liiy 
211 f r w i  of :KIY+~[ j i v  1111 II 1*1~tI1~1' I~I I I - -~\ . I~ ~l i~: i r (x i tan lwcl rtwk nt  n 
]thri*l r,f 3 3  f i ~ t  II~IO\'I' t111il (11' t !kt# tbul i : 1 * - 4 0 1 1 l  [.1+t'tbIi. I A i t l l t *  ~ 1 1 1 1 1  i s  
fclltrlrf i r l  t lw  g~.;~r.ckl : il i-, ~ ~ ~ t j s l l + ~ '  1111 t ~ * s l  t ' ( ~ ' I i  IIII{~ iil1111g 111r-  jiIiiil 
, , ! : ~ ~ ~ v ~  11) :t ~ ] I ~ ~ ~ ~ I ~  I I'I~v~ w i t l i i  I\ i t ,  !#'I-41111 q ~ ~ ~ i v i l h i ~ ~ ~  O\XT I u ~ l f  :I 
! ~ t ) x  Ivrigi 11 g r ~ ~ l ~ t ~ ~ l .  16; I I ~  13 f1~~6t. $1 :h 111ttI lntiw m : ~ ~ l ~ ~ ~ ~ l ,  w l ~ i ( + l i  

\\-n~llal gil.4, :11, : ~ Y ~ ~ I ~ : I ~ I .  l ' tw rlu. :1111o11i i i  i lr (lid I~IOYIY~ o f  w t ~ ~ t * l l ~ i ~ t ~  

18lol-v t l k : ~ ~ ~  SI t u b  4 111. c . l l l b i e  J * :~ r~ I .  'I'I~I i~ii~pt'f 5 Il:lrl IMY*H lw111al  
I ,  s : 1 .  I .  I l b i -  l t ~ , l l t i t ~ .  i- itl l[~tll '!: lt lt i l l II~I~III 

ilhg 0 ~ 1 l  ljat..i!~j!it! t t f  [ ! # a h  t m s r ~ ~ ~ t > i ~ ~ i i  6bf t11ih ttVtnV pa)rt i t~t l- t ~ f  tihcm 

Iwrit.El. "i' lbt* ~ + t ~ ~ t ~ l i  p ) L /  iq k ~ ~ ~ ~ * ~ ~ ~ l  1)' f I 1 1  t 1 1 ~ i i ~ 1  : I I U I  11 l I I IV VI~I 171 I ICT atf 
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I.l.t.,.k 1 ~ j l 9  ~ v ~ b t l l ~  SJ *l. rrIi;lt founr! nn t lw !n>ndl  i-i 17~1," l la~ 111 11 I ! IN~~.I~ 
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~ I I + *  (-tf1. \\itr~< ( m i t 1 6  c n f l t t f r i l ( ~ f l t - t ~ t r  I I (~Y(> : l ~ w # l l t  , l t ~ t l t a  15 Z I ~ I ~ I  ~ ~ ~ I I I ~ ; ~ ~ ~ ~ ~ ~ , ~  

Ifr, : r l r t l l r l  Sr*l)lt*nl~frrnr 213. 
.Il~rxl,ti/rttr I 'rri-k. -'l'11(. ~II~:I(~I~-:IIIT- of hlfiskt~(011 ( jlt-~.k 111-0  p t  11(*1'1.11 

fl'tbtll :111 :tlllplkit llcm:l l I':I f iII-a':l 0 1 1  (!II' ~ ~ < ~ t i ! v t ' t i  r;hl)b~-r of Jrr~:'t<bdoll 

T ) O I ~ I I . .  i.400 ftv! I l i c l l .  hit ttaftxll :d~)111 i I I ~ ~ \ P S  ~rl!ttll\vl*hf fitotll thl. 
pt~i i l t  ~ 1 1 t * r t &  t llr c*rtr4i (*~lii*~.s 3 l a i u n l o t l l .  T!~P v~.~*c.lr f I t l r ~ +  I l l r c l l ~ ~ l ~  :I 
p i r - t l l ~ r w l ~ ~ c  v;~lEe?. linli ted I by ~\-t*~h-lrbpy~t*d ~ y ~ r s .  t~-llit . ll  sIo110 r i t a l t l -  

:tlly :I t l ir~ct im p f i ~ 1 l J t 1 !  to  tht1 P ~ P P I ~  ;tt ~111 t11titfi111v rvf :it u m t  ijr1is- 

for~~-t?l 1 1 i i J ~  i ~ l n ~ t - ~  it. Tllr ~31E~y i s  ims~s~~nt r t r i rd  i l l  wrtitm. 1111. 

>tr.cb:i lr! in i IS Imt-pr ~ t r l r f i o n  s ppn,:ichin~ thrb +tr#ry, r i r l p  in1 thl* celht. 

;ttjtI I ) ~ * ~ I I ~  l m ~ ~ t ~ t i l ~ d  I>II tlw wwt f ) ~  :I l w ~ i c l ~  ~ v h i i ~ l ~  r1s15 n-ifl~ :I sta*a~jh 

j i r i t < l t a  t t r  t l jc .  t j i rsv  of thtl splrl-. I " ; l r t I ~ i * ~ -  TI pdwnm t h ~  mlPry I r c r ~ v j ~ b s  

m t ~ w  W I I  Z T I ( I  t lw S+W;~III  flat t ~ t t : t i w  11 wi41f 11 of * ~ { l r ~ i I  1111 tit11vd fwt. 
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t11~ M ) I I I I I .  Sv:tr ~ I I V  R P I O ~ I ~ ~ ~  of t l t t a  j ~ : 1 4 0 t 1 0 r ~  M I ~ I I V  ~ I I ~ I I - I ~ ~ V ~ I ! ~ ~ ~ .  
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f 112111 f ht* I ~ S I E : I ~  ~ W E I  rtu'k. :lrlaf III:IF r ~ y ) n ~ ~ ~ t i t  ;I~I i11r t ' l l r i w  rork rr.11 if-11 
I I I  I I 1 i t  I i I t 1 o r  9t11:11 I 
gmt~it iv  t lil<tbs t t l w  I H V ~ I I ~ .  

TIP gl'r1 r 14. ;I rr sin nil:^^. in rl~nr:~etcr ttr t l ~ t ~  cln t Jlr  I l r ; u l n - r a a l .  'I'hry 
i ~ i ~ l i i ~ l ~ *  ~1i1) ; i  i ~ g l : ~ r  ~ ~ ~ ~ Z ~ I I P I I ~ S  of ~ I I V  kwd I ~ o ~ ~ ~ .  i v i t l l  li IU- 11i:i I ~ . I . ~ I I  I oi' 
tikc s:~nit* I I : I ~ I ~ I - P  :111tl > o ~ ~ i c -  -:~nc! I ~ I I ~  [>In!-. .I I n r ~ i ~  1*:11-t , t f  i t  is  1>11t, 
littltm n-ru-u. r111t l I lit- : ~ I ~ I - ~ I I ~ I I ~ ~ w ~  ic: ~ v ~ I P I ' : ~  1 I F  ~ t r a t r t ~  1 tr l a * -  i rvr*~*t;F:t I.. 

T~IP f i ~ - < ~ ~ ~ g t *  (Iq1t11 I w d  rock i s  1 0  10 12 f tv t .  witl i  ,t ~ i i : ~ - i i ~ j j t i t i ~  ttf 

ahout 20 f ~ ~ t .  ' I 7 i v n b  i+ w ~ ~ v t i n w s  ;I I ~ ~ v I -  of  11~1it-k tt11 t t q b  i b i  1 IIV 
'hrs:~\.c:ls, w h i c l l  :~traiiis a thickness of about. 4 fwt. SVVPI~ f ~ t q  ix t h t .  

~ l ~ a s i m u ~ n  rlf tit ripping 211:lt is  ~'r(jl i ir~*~I.  '1'11~ Lq~\ll is fo~it~ql S I P ~ I I P ~  iiw< 
sr'att~rerl tlirtn~gli thr ;~nvt*l a11il w m ~ t i n l ~ . ;  rlnw 1 1 )  Iml WH-1; IN- 111 t~ 

i I ikt , :~nc~ of  a f ~ n .  fwt wit11i11 i t ,  T l i r  pay rt~r*i~k ha6 n csri:ll)lr ~ v i t l t  11. 
with  :I ~ n m i m n r n  t3f ~~t?l'Ila~)h 3 N J  fa'rl. '1'114. gol~i i.i ~1311rrllIly rsatl~rt' 
fi~bc, thih q b t ~ i l l w s t  p i ~ t - P  fo1111tl 211113 f t l i  n'i"lL*l~iiig only :F 01. 4 (11111t~i. 

S ~ H I ~ ( !  t ) f  t h ~  gri11111tI i l ~ t * l ' > l ~ ~ ~  l ) ~ ~ ~ d l : i \ ~ I ~  $1-4 ti)) F:! lo $3 11 v i l l ~ i v  yt~t'(l. 
I I of it i i I I<+# ~ I J ~ I I I  4" (17 t l io l j n l r j ~ l  j 31-18 .  

(1 ilrt iuii ~I:I\-P l n ~ t i  i n ~ i ~ l a h  1~11ryi lig ~ I I I I ~ I  $i;~.WJO I a )  o\*tlr $lOOnOOO. ' F 1 1 t b  

gol(1 1 1 1 - i i 1 p  $17 1111 OII  I I W  i l l  t ~ i t l v .  
I Y t d i .  t111t rw~dts  of I V I I ~ I ~ I I  : I I*~ ,  >:li11 ti] I M >  , + i i i i s f f l t . t ~ ~ v ~ * ,  is l j t * i ~ i g  ~ l ~ ~ l i ~ ~  

(111 t l ~ c b  t i in to  tlie ~ucrt  t r f  hInrt o(lot1. 'FIIP goltl is M I I S W I V ~ I : ~ ~  t:otir~thv 
Llitul t11c 4-1.nklr Xnltl. I'ot-i i t m s  of t l j t t  (*~-(*t*l< I ~ : I Y V  I r w ~ i  ~vorkvd f I ~ C I Y -  
onghll; i~ntl s y . . ; i ~ ~ ~ ~ ~ r i t i r . ~ ~ I l > +  11). 1 1 1 t n  trlnLii-cotit F I I V ~ I I ~ H J .  .it: 0 1 1 ~  Ioc:~Jiiy 
11 1)ar:lllrl c . ~ ~ t + ,  I ~ : I I ~ I ~  I h f i b 4 4  ~ v i r l ~ . .  I I : I \ . ~ ~  11411'11 1-1111. ( S t - l b  1'1. XIV, 11.) 
It i+ w1i11 to 1*1~1111irth : t 1 ~ 1 1 t l  1 \V( , IV~,  <I;I,I-+' t~4t1'Ii 411' 41111~  t1111ih i 4 l  M ] I O I > ~ ]  $1 1 1 4 ) ~  

length 18 by 12 icer. witll 1111 U \ . V P U ~ C  LICI~IIL IV OCCI ruck of U ~ O U ~  8 





fwt. l'llis n1akt.s ora.1. .i c . i l l ~ i a .  p ~ . a I s  ii alrry 141 11iv 111;111. .\ SI rip 1! 
t - ~ t s  w i ~ l t *  i- s n ~ ~ t ~ t i ~ ~ c -  n-or l<~vl  ill ( - n ~ ~ j t ~ t ~ t u t i t u ~  wit11 2 w t s  41f  s l ~ i i t v  

hose. :llitI ill ~ l l r w f  r : ~ w  it i* ~ ~ ~ w i l ~ l ~  111 41f1vtb1 tlirl-t-l1.v ii11n t l i ~ ~ n .  
JIi1rlhi11r.r.y I t : w  Iwr>ti int~unli ir-ral rllI :I f ~ * l r  c.l:~i~ns. .\ stt-~a~n trcdlvy 

$V:IS ill 114,  {III ,-,TIP plil  i~i i. TII~&:IIIS nf \ v l ~ i ~ l t  tht. tlirl W*I~G r:tiwtl it1 ~t 

I t ~ ~ ~ l i t ~ t .  a.rl~~\-t.yrr l :111n~g tht* 1':1I)1tn. : i~<! (III~II~HY~ H I I ~ ~ I I ~ : ~ (  i~':~lEy irttr} t l l t b  

.]IT~~-P l)ats~m-. tt 1~i1*11 \vtmw tml~~v:~lvt l  :iIuj111 1s f a t a n t  : I ~ U ~ T  t h e  ~I~~IIIIC[. 

1 ; ~  r l ~ t )  i ~ * ~  ~ b f  t l l i s  ;II-I-Z~II;~~IIII~II~ it  IVI~G ~11i t I  :I III:TII-S en1111rity ~ 1 1 s  
i t iv~-t*:tw~l 141 1: r l i l ~ i v  ynrt l~nial i r i  t i  ~III~. 

Cfu : r~~r ) t Ih r r  r1:rinl. ~ v l i r * l ~ *  t 1 1 t k r . t .  n.115 :I a l r y r t l h  t r r  IwrE w ~ k  of S to T t; 
fwt. :I l ~ l : t ~ i t  II-:IG \pitip i ~ ~ - ~ : ~ l \ t ~ t l  t o  \v~,i.Ic 1t.v t l iv l i y r l r a~ t i l i t ~  r ~ ~ ~ t l j o r l .  
Tlirr.~ IY:IS nn S O - f r ~ l t  I l ~ ~ t ~ r l  t ~ f  w:~ta.r. r n Iu. t .n~~n.yr r l  t l t r n n ~ l ~  the l%inul~ 
pipr. tl, :I 2;-i t ~ c l ~  i l t  . I:! vr,v{ !ling w:t> 1 ( \  1 ~ -  \YII*III~(I t l ~ r n ~ ~ g h  t h ~  
lmsra~. :1ii11 i l i ~  ta i l  is)$- i*;i i-111 I 11,v s!i*:111i lttt1~4-r I t )  In, v:lrri(vl jk\l?~ly 
IV:I~ZT. -1 ~ l t ~ ~ ~ l ~ i ~ ~ c v l  t l i tv l i  : ~ I I L I  f l ~ ~ r i i v  t \I a ) - (  Iiil-11- ( ~ f  t i  111iIt= i11 lcu#l~ 
lirit1 II~TII ( - t ~ ~ i c t  r ~ i v t w l .  111111 ~~~:~(.lii~la~l:\., (:IIII+E*I i l ~ c  of :I 'IO-IIOIYP~WITC~ 

t l t ~ i~ l~ l v -11  t11 i i11  iiil~l :I ~()- I I~I I+-c~~ r11\~111~ -i i lgh*-tIrr~~~t Ill~i-I. Il:ttI Inrw IIII~ ~ I I  

I to 1 l i  .Zr el14tlll\t1- Itw:llity the 11cl)th to 1 ~ 1 1  

~aocnlt ivllq r ~ l r n l ~ t  1: i ' r v b l ,  : l r l t l  il w:lt; ria*r.rrsll-y I t 1  d r i [ ~  4; to C fwt. 
f i l ~ ~ c ~ l ~ i ~ ~ i * i y -  IV:I- 1111~ p c i 1 1 1 1 ( I -  t - o~~s is t  ~IIF* nr :i :t)=iin~-+pn\t-~r Imi l~r ,  
I11)irt. 1)iit1113~. tr1~I1vp.111111 stmrl~jrl.r<, I'ttrt 11f i t  \\-RG ill 11wn11d !)lalls 

~ v t ~ r v  i i i 1111~ t -  i\ :IF for l t l t u+ fq  [*sf ( ~ T I ~ I  tn  IV~I~I<. 
'1'111, ~ ~ : i - t b t ~  t ) f  !!tfl:i I V ~ I S  ~IIP ii1-A i l k  w l ~ i d ~  ~ i i n t - l ~ i r ~ ~ r y  wns 11wt1 fo 

ZII~!. t *s lp l~ i .  1111tl it i* toe) r:~rl,v 1 1 )  c.(aIII>ar4k il.: rr*.srilts with tl~nu: 
~ i l i t ~ t l  I a t t l l  \\'IIIYI- ~ t l : ~ r * h i ~ l ( l r ~  I111t1 Imbn in+t:~II~rl the 
\\.ar~lt I v n ~  1i1rpIy v s l ) r r i ~ ~ ~ t . n ~ : ~ l .  :I- 11 111 I I ~  nf 111~ III~~II \vP.P(~ i r~~f~mil iai~n 
~ \ ~ i t l i  i t*  111jtI r i i 1 1 ~ 1 1  ~~IIIP $\:I- -111.t1t i t 1  I r b ~ i r ~ ~ i t i ~  l ~ n ~ v  In pi t l w  h s t  
rc*.iltltn. .\s Iltlatr i s  no \vi~)11 ill 1114, I lpptnr IIII~-t RI the t.rrrl;. fi1r1 1lt1d 
tn IP IVYIII~III fr41111 31;1tiit31t1~1~ 1 ' 1 1 ~ 4 4 1 ; .  a r ~ t l  ~ ~ r t l l ~ l t n ~ s  i n  r r ~ n r r l  to tbc 
o ~ v l l ( k 1 ~ 1 1 i ~ ~  a~f t i i t~ lw l .  WPI-V ;III-~~;I~I~ ~ o : I ~ I - ~ I I ~  11i I I i t ~ ~ l t y ~  

'~ I IV~P i~ ~ t m t ~  iri ti1t.r i ~ o r l :  {IOII~, l),v (11-i rt i11g ill t IIV i a p ] ~ ~ .  por t io~~  
c r f  1 It## 1-11 I !tl,v. w Iitnt-I, i t  i* -:I i t  1 *2Oil(W t o  + ~ ~ v . O O ( ~  +vt*r~ l ~ r o t l i ~ c ~ i l  11y 
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I IP Itl:~ t ~ t t > <  I t Iw tmctt1tlit intis \vt\rti sill1 ilw t o  1 Iu\st~ (111 i l w  TkTt~st~~ i lo~~.  
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