


02 iini;~u:-;%vn masses :libroas%orie, the s n o m r  minorels baing 

Inta.id;<ror,% ~ d t h  garjlah ,tlyl"~:xm~e , and o t h w  cnntac t  rn%!~estils, 



beds prf?sua~it f n ,i;h!.a ao~-.Piu s. ' Ibsss  g-~acins.i;os~se dl%for S.'zlora tlioso nf Lhn 

t~o~tf:e.r.al L o l t  f 2 balag suxf ixoe flu~:o g i l a d  auccossf ve%y zailos? oxla 5%11otllnr-- 

plucea a e ~ ~ a G t : , c i  fr<;tfi r ; rsanstc~~ee by a %bin bad of r e d  sh !3 . e s ,  v:e.ra dc- 



1, At I.todif.c o.C socondiarc) c i~u louz i t s  in tho litmstoriae 

8, ir~ixwg~rationfi UP ~oar?z~dusy cnalcacite and k?cx+nit u u l o w  

~ 3 ~ t f c ~ k  ai-asotod or sha:w zcnes i n  tho gresns-tom ~ i sr fuu ,  oxb as 

i!?Li~w&paf;fe> i n  %hi.:% sarfea  riew tho cua~t i la~  of' t ho  greuns?consb 

5, As a i i s t i -ve  s,oi~&?r %a %L;~B c~:?tcnu%nne, 

1, .2&--* i;'e us l% 9 - - - - -  of Ssurmilary .&.A& iiul-~hiries ------- %XI L$i;iy~e~&.,C;~~~$r;n,l;~;~ 

Tkre ~ o c o n d ~ y  ctilphirios, bo~:nito atid ch:-ldcocito, occur i n  the li!s~wLsno z;llolzo 

or  co~e'ci~ox- tiubovn i L b  uoataoL w ltli %tit? gP~mnr&oma und ixa. tho [yro"nr;tona f t- 

oaLf, 'Ehc. hionnrrzsa mine is %he ;TO%% %~q~orltiri.f; OS su&i i i e p ~ s f t s ,  1% ~of i i s i s t s  

02' irregular rlc_uosarlta of chalcccilit. slsng %iasw*od Znrias i n .  tht: Si:il.~st;wno, 

'i'bat:a d ~ p o s i t s  OCCU~J (1 j tho fi smr.'f?s ~ I ~ ! ~ s B R P U ~ ; ,  replacing t f t e  l irmstonn 

batweon Lhu sovsx.aL plt~lor; of.' i'~aatur.f-ii~;; I : ' ; )  11uk13 oui; izr.i;o the li;!~jstons., 

nloq;  ~ u P o ~ ' ~ G ~ ; ~  130d~ j . 1 ~  groat i ~ r s i l ; u 1 ~  L ~ N S S ~ S B  and fill iind psrt,ly re:iLciao 

t h e  l k i w 3 ~ % 0 % 1 0  ir! 3i;0r?i;?:'0~'l;l :22183c+s iilo~~ suh~) . rd in~ : i i~  j o f n t ~  ant2 C ~ R C ~ S ~  Ms- 

i&te~m-i;Lon o f  tbct 3Z::~jstc3n~ b& Z2ost has ?~FOICST~ i i ~ : n  t h e  oro ji11:1sac3e a$ tho 

Uaaanzu ~qine  r;o as t;o i'o~li i;? @8r3% urea o r  81Zdo roelr p.&fch con.t;uins \mrkeble 

f:luttat%tisfi euk:ip:+r, iit o%her :,sIaces, ao ,tho Jw9bu and :11*10, these orao 

found, bu-2; I n  those ?lacso bornite i n J  SO!LE cbulcop:i~*ita i.1T.le re- 

ported %o uccur.. fi:b Lhc ~$I>AEI~IZM, IZOS~; i)f th2 0x3e BCCUI*:~  8t32iif aisl;arf~:i~ L\'DOVB 

the] ot>r;%rict, but in o%lso~  placos it ' i s  p ~ ~ s e o t  tctua.2ly at; tha  cc:~~itz'i;;dcl;, 

i?$p&r;%~rrce 111 &33%j:, 1.j;- is h3;bk@af;>d <lit& deir;~aita VE~LB tlgrivad froru +.--&-.-.-+.-~~kk 

on1L;;5n~iL dsgilaits or' c lz :~ur>;~yr i te  anti Lhr& w h ~ r o  &yerat depth i s  nttaineci. 

'cha2; 3 s i L l  pass f l ltn tb-!t mirt.>ral, it i s  g o b a ' h l ~  i ;b~I; t h e  c t~alcoci ts  hiie 

been dc,no~S'i;ud cjvsr n r:\~vlch i,pei;'&er area -t;l-rul! tho orirzin:.2 cbalcopp-ite, 

roylacirg; "ce 9irr~'s.l;tuno i:~rj,nc ;.ifdaPy on its dtlrinward passnqla than  did. t h e  

sol lat io~c :,hi ch ynsscsri uj;~itird auii di>~>oi;f -hod %he c~r ig ina l  or<?, '211e~t3 E~QG:~S 



l d t f l a  i;&3a$ion Lti:.it the o r i g i n d  cisgosits BE C ~ I ~ C O I ( I Y F ~ % Q  d ~ r i v e d  % h ~ i r  

~OL)L)SF  f ma tf;ii.e $:FC~FJIIL~~ ones wlr ich c~El"za%n it i n  a ygracf able amount 

Other OC c ~ r ; r ~ ~ ~ ~ - - L ~ ~ ~ ~ ~ - ~ $ ~ ~ ~ f ~ ~ ~ t ~ n ~ ~  O t f t e  r oo czirpencos s i r n i l t z  to --- 
2urtanza ure fat *mlllid,3- %o bz found as % h ~ r e  ooerljs9 t o  bo no Peu%uxps of its 

occtar:rrjxice .Lf~zt r,is-ino-L be eau.iL;y raganted nEmlg %ha Zf!-r:?~qZ;~>11:? ~oazt;:e.b~ 

2 Chalcacite i n  tlm Gs~aenatosie, Tim sb~hi36tf3d ZoalsS along ~i.j!tlcli tho cbalcs- 
*----,------------.----.- 

cP%u oeawa  in the  biims.l;cme rjxtentl rl~l:~~:;a;l.ci intr? %he groenotonu I?nXa7a, 

r:haiuocits has  br:olz i l~paaiwil  dhers as disscjmfnated @?:*ins in ,i;i~e t-;rot?s!sZ;o~~n 

~wglcicinp i-i; $0 limited d%nl;niir:oc d o n g  planes o f  frac%ui!e, T.h.suc dr?gow i G s  

are :%patty and ii?rt!gi:ulrx!? ~ia!Z camot  ba c:zptxfmd t c :  forla f l i i 3  has i s  f o r  rmy 

'very ~ ' ~ s I I  L~~zIo,". a%thou:?h thg  ~ igg~eg~t i :  %aoun,% T)YC;~UCESA f ~ 0 1 f i  %h~3zi I ~ D E ~ F J I ~ C ~  

as "I;%i~y occur S.la :mf%~; ~ltar&orr-;t m y  be TFsry ci:nsidn~ab23 ::! iCh inproved @tm- 

d i t  ions  af %rarisro~J;n-b%rrn rirlc', '&he ;;mss l b  i l i t y  o f  LEGS OX~~:IIB%VB ~y)c~;'ttl;lm 

-.. tiaznri is Lu':j i)oauible, ;jnuot(?d z9n53a of tlli:; kind ucr!u~ i z r  t h o  ~roenstrdn~a 

Cicjny froa 133.3 ccni~buc-t; w L t l ;  Iir;l~slsz'l.a ;3nd Z;I?,c;.o seoril:; -;'Go b r ~  no b ~ f ; l 8  201' t11.e 

. ~ 

bsl i i j f  Lbut the c(>zli;cic% is $he ;:wsl; favosbi+bLc: piacs r u r  tlre are oc~'1urrt:nce~ 

::!lalcoofti: and bomitt: UCGUT z ; ~  f~'~3fjtientfy i n  % i l ~  gre~sns to~r :  :wxiy hwldrrs,ds 

02 feat 'ot:&a?~ Lbo ounkac.2; cis mar it 

.?3~sau~:a ;i;r,Z;o j+uw Grwio rqas, Sn 3~x23 cijsoS aizs lcoj~y~i%u 11t-i.a br!:tn S'ouaid 1x1 
------*-*-------a- " 

%he {jreonstone , nts'i~;'oPy i n  %If3 I i ikn ln i  ~iinc?, i i~~! i j  .bhe $8 C $ ~ ? ~ : ~ C O C  bt;c :!PIC! I>[?rni%@ 

&rrip:~q!~i.~tfonr, stay be oxpectsd te: g~ iss  ~ M $ O  lm'il c~i3d.o ors nub fa r  b s l o . ~  %ha 

.:?zr$sslr% suffnce, 2.t vlh:%t d::~jj%h ouch duprecin%fon 11-1 value v21X.l acew c m -  

n.st ba daferaimlod, ' 2 I l ~ t  nil].  depsxhd upon Lhs idtaouat of :nweion i;l1:2t Eiaa tskon 

placao ;;pasion ;?,idad by Proat  i c ;  rapid  in A.h -'.a*. r,bk;dg *'-' B N ~ ~ s c ~ + A X ~ ~  i n  i;ho hl;:hor 

points  xkksrs pricks are utl~?rr,lec%ad by 3 ~ 2 s ~ ;  r l tzQ f"i,aas;ii~i reasonab93 r;n ux-3aet; 

%flat -the -depth of tlw rr%ches siikgizidot; w i l l  nor; be f r . r tb i t .  



5 ;gve-C=~r i n  ththe&~~g~jdt;= iilut iw CO;J~ZL~Y oo CIXI-Y 1x1 or  ~ssoc1a t  jd 

~ d t h  tbr.3 gr3emlt3tones in  f ive diX'x'erenf a"tzmlsa 

a, . t ~  L~.s?b<a ~ l a l ~ s  in J u l ~ i ;  p l ~ t 5 i f : ~ ~  

b, f l l . l i a k : s  of riiayf;du%~s assoc%%teG vii'cki If:nonitc:, 

c ~ , s  ::iL~rr~1.~1~:-iked pwticI(?s i r z  thi: roak. 

I L B  ill  c d0t~-'.ljlart~-c~il<:itt3 veins 

8 e 'I:~@DF CBLI;J:!Ye 

3 . J 3 ! i ' P r :  L?fl..-. : " ,0~,3- . -~ ,- -,,,,,---- . ... ,+ ~ S a f > a  i n  ,ioin.b yhir~oa vmre obaervetl 

ran tho  i:-xais.li; ioti Uo3 '̂mi:,h~i:).-nL:i~;kz isountlfiry cyt; i;l:,e iIi~rrl~?. $9 ;30:1:.t;y ' % ~ R R R  WQ 

Y a r ~ :  SLzt a6stzeo nil'$ssn "L.rmang!: a% tha  bvttoia t o  Poltlew c ~ o s s  jobn&s cu2uztI 

to htrrr;l>leade, 5 chvnca cha~:-ic.i;aa*iotic of ?cwip-risntad rasLarrloryhisn~ :in[]. not 



acted U ~ I O ~  by supr&fal  :ilto~rt,tiorz, The c o p p : ~  o a c w a  ar; ~n inu t s  flakcoa ~ l u d  

isar%iclcs:. su1re.i;fr&2t: 11.9 inch iu d i : t a2 t e r  m.,noclc:~ttsd :i.;ith s p z k s  of q~nartz 

und r-ainuto {p t~ ias  cf ep%doteo .2bc c i ~ r t z ,  opidale ttnd nopptn? hnvr;. g~rnbably 

b u m  Qcpool t od  b;y circu2.alf on of ~ O ~ ~ U U ~ O ~ G ~  ??:'hiit %h?t~fc 11~1x70 B::COTI~.;IB~~B~ 

%1!0 r?:~%amor~~f.1d:m o f  t:i;:~u rocks :'£'ror~~ ::n sri[:lna.? brisnlt 4;0 t i  i:roano.t;ono l a  

obo;yn by 3nif.x- i26,,,;S%g .3- ~ % % h  whkclr %he coppirr I8 clinos~irta.t;oti. %n t h u  xloek 

ori-5:r ccsrinidsx-libla nrz?st;. fin 8ssa;j of tliia sijek 0, G:z:;., ~0;1;12?: .- - B f I&;UX*~? ?;k'rich 

~:ou%d ~ ~ d q r n  t00 J.02;i L ' L : ~  p:~*~_T:i%~ibl~: axy.f.oit;ra-~f 03 Ujii!.:? f acjlrtGi>il. cund i'i;bons 

of the pi5p~' , * X ~ l l e  

tit i o s  conzt-iilaod ffi -&hc+ silica&et; ar  ul',j, il.~2::2 --.* FCC :r.I23 C 011 (:t2flT~?kiP;r.>d 

dur ing  r a s t a r m s ~ f ~ f s f i ~ .  P:%~:FQ~?JF tkg a ~ t i v i t y  0% $313 O S U ~ ~ B  ?;d:;r~ldch Itavo ?r20duced 

klla zxjtrimrjr$nirsm l: a-tp< boar, s 2 3 3 ~ :  2.3 l l y  aui; ive, '&as F;fi:.$ms l;n bi3 : ; j  IL)I.!!Z t:y the 

v~hich r;ur:h dc3,3o,;;i%2i. i;iva or the occuwown of' ' ti:o~lrab%y clv ;m:si tz i u  csizcotirag- 

f q;, i<n$iyj ccapsr - .. i n  gg,,eoa.;t~r~e is 01 !-:ll (321 ~~p;ji+r U C C ' ( ~ ~ * ~ ~ B ~ C B  t h e  



ore .;~bicS;, %s 1cmst Ifat;ia i ; ~  ua-lrFe~g3 dc:)x*ccf &%ion i n  iiopth, so th:i t  occurr- 

ence:; of .  L1:i.a 4;gs i;i $13- doixmd Par tbi-3i.r dtxdnt~a~d coat fmaa'cion 031 -t;lla fiopth 

f i ~ ; ~  $ 3 ~ % 3 ~ %  of U K C ~ I S  j . 1 ~ 7  ;;o~k. 

I n  % i ~ s  IPcht rzi' %hi? aaconttasy m-..turz rlf ~ ~ r z y  of Lhc :;ul1~.,ilide c i ~ p o s i t s ,  

ii; w€?ukd RBB!S advksatJ-;r: t:, a~w;: i~ i@ atwefullg all native cogp;?r QCClt3.'1*t3UCUS 

as sue31 de.i.mef-ba if 92' r:;v~lt:rrbly size aid g ~ a &  ;.cay be expncteil t o  :;xp;>o~~t a 

i~iucb 1nos.o $arai~;ni311.LC i x w ~ i ~ ~ t i ~ r ~  il;h::~. %kin 8 1 1 l . p h i d ~ j ~ ~  . - 



an D:-- .m Cmek ~ A & ? w I H o  ~;33~eia1e(! j ~ ; i ~ : l 3 b b ~ r j  q u ~ l l t d t f ~ s  of na'civo G O  p,p1.3~, s01fl2 US 

.the ziggcl.zts wdi:,;i.liuc snvttrnl hu~l&c~cl J ~ O U - Z ~ ~ S ~  ' r b ~  ft>z.'il!s aye frpi?g.ul-rx~, b ~ %  %he 

rilasea s us;iall;7 qu iku  t;ol.i,c~-:. It is i1~%81f(-?~%i29~; ,'hat tl; i 3  EI;ZI'~%IVO COpL3pC3' ~ h n ~ l d  

af%;ert con.%ain native ulEvzr in this aa:cr& snlatios-ls ar; t h s  tvm rne.tn.l-r; a:&lbit in 

-. 1 c.;'tapu:r>ior. >:ai;ivs s%lv:;-r nuc;;pts likak'ii~o uosur  la1 .%he phacnrs , f . on the 

LL-& s~.t;al_s occ-w . a ; ~ ' ~ u t b o ~  'out aro not nl2oy=d -:!l.bfi rsach" ottirjr :AS woultl 'ou the 

ctise had they   bee:^ oz%gin&k. f nf;,..~*sr:ls:n to  of %he onnsdcori~~s ,i; hf3.i; nar~Xed f 20% 

Eusf on, 

Thu occurrsnus 06 %his coppt3r alaq; tbu sLre:x.~:; iicior; no%, 06'  C C ~ U T S ~ ,  

iIl i7.se,lf elri;n.LQy fhs ucr:wrf$;ica cf t.;or:.)-,:ibl:) de,pnr;ii;a nP a~rj.t52~e 00i)p!3F i n  t h e  

roeks groin r&~:ir:i~ %he r,ugee-t;s :md i-.lE ssss iiisZ*a r!a;?ivaG f o r  t:yeci.t nit:cki:inical 

e@~,n,!cea~prl~ioln ]l:bg rjccu,yr.& ~1%:;. ;;lj&ly naj?rjy:it;yd ;-i,t;ci :j@iz.t+jcty*arj ,-:tqs:;a,.: 11lugr 

r i ~ j . d a l g .  11c;.rw been $caqtht .l;oce:tky?r s:u~33 plp.ccs, F j ~ t ;  1% 1.3 ~.viri:ifi.$ uf 

Pt9:is''i :lit$.% $iirr @*c:.A f pe:.;tlo~cy. t j f  3 ~ r 3 f b  i .!&3~t~p GQ~J:J~Y irtdf cn%a s Pt~cb C 3 j )$lorb 

ifi tk: p-$eonr:-.C;cjnoe 'Piibs -i ;uiytjrs.p :;j,':ht,jr i;ha prui,nbld ; y 3 p : 3 i s ~ ~ c ~ ~ t  ciioriic.i;c-)r. 05" 



11.; the habasna irivsr rat~,Tho~~, ~3mI3fi bodies OP i l u a r t ~  i l i t 3 , ~ f L t )  ~ L F L V O  bean 

in%..truc',ed h - to  1 f r : ~ ~ t r m e  as ~ l s n  hrive xraissito 01: cti~il-~'tsu:~u. >.E %he contaci; 03" suck 

rp&sses, occur' %.rjdfi:s 02 g ~ ~ * x m % ,  taeraoll.to, actinolk'i;c, zr ;~culer i to ,  y~r*ox~;?na, 

aaloitre iiuil qu:~rsta k~itt$s.;<:~oi.g~ ~.::ith mingled buz%lte snci c:h~J.copyrf2;c3, iXch 

riogonf%s srs kaora a8 aci~tac- i ;  d e p a c i t ~ ,  rind owo tZi(41r orii::fz:~ t o  LIr::: intense 

alteration produced by %he iri%rusiaaa on The %.in10sta~~ ancl ) ; h ~  in'i;sodtsctisn 

sf mGerinl  iitto 1hs Li~?es-l;o~s as soluti ix~s nf va:sou~ts ermna%ing$ tfYorn tho 

coali.r~c fnzruslvc. me: k, iiarilltn :+ad ch:ilcn,nyrite zera ~j?Lt)i l  !?ilxod ..?:i,t;h mt{:n.c- 

tito; a coi~ibintatictn idiich is i a~poss fb lo  uiii:,r mdirmary concil'ciorig of' oz*o do- 

: .Kl~i t ic l f i  t $ ~ &  Whdc$i, % k ~ e 3 . ' ~ f 0 ~ ~ ~ 3 ,  B@FVt38 8% 6 n C C  %~Fs,II%I~Y ~ 1 . f . t ~ ~  0 f  

d~gaciG,  ;;con~nfc::Llly r:ousld@red d.~~rosi'l;r; s f  % h i e  kind arc3 extl3o~%3l:j Srm- 

?;ular, ng~nint: .::t;$ ;b:ii;o J.wq+c misses ol' yb-r~el:~.rinf; o~ ; l ;  a z t i ro ly  ~:.itho~l% ra?:~ulexr*- 

iI;.j or x;;nr.iaEng. T h y  awe, ho.~:svcr, of-tan v e ~ y  product fva a:.: n-k CZifLun- 



tdsag %ha oo1'6tarjt, 

c'3~6il tx8po0f-b~ n m  f o w d  as tho faet of t h ~  S~z:b~sana Glacier, T h y  are 

snxtll azld unvl~~ka l> lo ,  but t ihe  riltosatioa if; sxtsns ivz ~ m d  "Le i~ rogu2a l - i ty  of 

aticfi acciu?x*e:;nes Zeatia L o  'the bboL1eS t h a t  uxgloriltIm,nl f?ay Y ~ X P  bo uxycctcxi t o  

rr?voal budiqs sf ~ ~ n ~ l r t l b l o  sj.ac. 

imotfi-:F ~mi%11rb C o ~ ~ o a i t  02 s.;l:ailer chwacters ocetlrr; ::t Pdeldsi: wndno an 

Jackoina Craak 119s~ f t ~  g ~ i ~ i i ~ f l  .iv6%j1 t518 riti'bsgna irfv~r* 15016 occurs here in 

voins illid mrdetS~~l?3.L ul?usua.lly high F'.;rade for t h i s  Lyjs O? c f @ p ~ ~ ; % P ; ,  Ctsgpsr has 

so 9::r b-en fourd t t t  $t;lLfo l oca l i ty  i n  very s t a l l  nzxmntss, ;mi; t P a c ~  f;rent ttyetr 

a 3  sbr~aigth 0:' bllc 1 ~ ; 1 ~ : ~ a a o n  L~&CO& ttrs nccur~-i!noe of !:iorka'n%c: anassu co t  

ii~iijsn'tr; ble, ;>&xi l : i ~  occucrefloes a * e  1 % ~  t>o~$od at ..j;lsnla*s 08: on iJt:tch 6 : ~ a s k a  

the Fuat; ut' tho  i;jzbosua 2Is?,aior, CoyLmr has bden sLoktri t o  &a ~ ~ s u a o n f ;  Iry 

dove lor.>rnon% tinil aun,z"-& u lvap l in~ ,  Tllc mir4sm22%zed x*uc!c L'UPOPS a  rea at I%SCT---- 

one 117 oms and oria-E~;::lT i'aiIt>c f aa cl;"ter;$, "L'e pock f s 3~ fiosu~*oa in 

R D Q ~ ; ~ '  a h ~ 1 ~ 0 e f  %ep Q O : ~ ~ S T  sul-j~hate stains atbd thin %.4,Zns crf burnl'ce z~r-e 

iir&san'cs It; is poaufblo th:it a sncondarj xom 1 % ~  t'f3i3f1~ occw and if: sop ft 



1% f 5 W ~ . % J .  kfi~t'31 %hi% r%iEY d . 3 1 > 0 ~ $ . % ~  0% ~~%f .> l1 id6  ~ d ? t 2 k ~ h % r l i g  €?0g[)f3J1 O1-gB 

their richnsss kt?  the ncflosi of surface cbcon~goslt.l;lctrb rind GliuC as nrieirmalEy 

dgpoolted, %bey would Ire of I 1 O ; G l r t  or no vzluo, 13od4c?a 0 f  BOIU f~rade chalco- 

:~grito and ygrl.te carry%ui-, tilzcvoskabS@ qum%i l%ea  of atlp-mt? a m  Qften ~ : m i a I ~ d  

b y  surf ace ~ a t a s ~ a ,  :;ttel-.; s~atess ctc;rgcd v:i-ih f m e  oxs;t-sn r?lnaalva thL3 pyritic 

ctacf chEilcoj~3.~i%2, farain;: t l i~ soh&i%n sulplaate nP coppar and imm, Ptisukng 

dc~fjnt~t~rd along c.razk!- :lricl fract;uz2ar, i n  the ;cock, such s n l ~ i t i o n s  ?mot unultarod 

2r11'1~try sULpl~ii;f..~~ belok~ and t l i r r  cu31x3r is ~;~~e~bpit;n'i;~ad in th: T ~ a w  nP %kc 

secon6asy suk;>htirea, bomi=Lcr ;%id 0hal~fic5tg and t?lr;o ~c4ve.%li%e, khus fom.Snf< 

u c @ ~ p ~ j : ~ & i l  r i ch  ~:(j~Ir,?ble song sf varf abks tliiclmesa betrmon an of ton 

s~~=~~%hlea:: outzrrzd, aria 8 boiry 02 lei:: @ads *LW>JCE*B:I~E~ om bglo~+v, 

T 3- k l m  ;~a~:::ihiLlty a:? s'itch sar=oaWy z:wiekm~r;e 9s dspzndant :1k1ior;L 

911tiroly uyor, tihe i~i%.i,o af c'nieaiicd- c~:lc%i~ltg Zjc d ~ ~ ~ ; t ' ~ l d r , t  f on 01' t:rnniori, -~116??e 

t.lats_r.t; are col:i nnd r:her&ca%fg iaw?r% OY -,here La* exi.t;%s ti !:hart tf2a%~n@o 

taoL$r;~ zmfuce, as dr-a imcb or' %13c ~ . X E S ~ ~ ~ Y I  C G I ~ ~ X ~  regfon, i;oXubioa~ and 

sxid~t$aa ,~ri;csdd w i t h  oxtxwm alnwesrs r i d  ornsfun,  afaed by Ccaoat bzvr&Fr@ 

%he r o ~ k  ajhrl & ; l E i ~ i i ? % ~ ~ n  oxpouaa fri:ak masuss of unr:lt,orad aulphides b o f 0 ~ ~ 3  

nxicistiort ccm QCCW* OF P . I L ~  ; ~ ~ i l ~ l a  of emicIxa3nt can 13t1va %iz?r; %U f 0 ~ i 3 e  'PIL%u 

zccolmta f u r  %IS@ $laOB%il(:O of' 80 ~ : I U C ~  gj+imary f;ulphfc:f+ at %he 3i&'f!~o(? ' c l l~oupho~% 

. "r;e !sore tluepky e~soded $arts of Aloeka, F : ~ ~ c o B ~ c ~ Y  ~?ilghiTlb@ t ~ m  110% nc~w 

f o ~ n i i ~ ~ g  ca tiny de pusi &a ~vhlc.:: 1 Ii:?'i~-e OP ?sr'tit3(to C X C ~  p% j?9:3!5ibQj Lhu~:c ~ ? I l d - -  

co?yr*iBo a l t s p ~  ?be ecoast t.~hoz>e "tho c l  irit is c ~ n t i i t  Lano UFO b.tr! D:: p ~ ~ ~ r t ) ~ ~  and 

tharrt  only Lc a zairmr cisiras, _ h e n  uxidnt;inn i a  :tbsen.t; on 2:mi~1?y dopoa i t ;~ ,  RR 

the? sha$cu~itn of tho .P~?ttmza, r:S13.ck. fh ~ G r i k i n g l y  free f r m  oxirl~a'tion. 

,-3- ~ t r . j r ~  if a ~ r )  ~ w ~ a % i o n  %kt:t %bc clismte has 7asm c ~ l d . ~ r  i n  &hr3 r)ast; .i;h~zn 



cn2$3P Lacics m y  be nsSur??c33 t;hs Xlevo baa= ancs eovzrcd by oxidiznd ;:cr:;san out- 

G P O ~  in rtrm3 cn::3o t o  haw bsuil acr=cmi=lly enriched, 'I!h%% as@ thi; CGB- 

dBtlosl a% $he bng i~a%ne  of  $he v 3 ~ y  rJ.gersus cli~iac'co of: tkld glaeiul p3rhoi3, 

wire nou .much n ~ d c r n t  od, Itas contf 9 u ~ d  sxZiricisni; Jg e o ld  t o  :JT#v@~E% s~c rnda ry  

enrichion$ as axtansl'.aa oxf dstictn up t o  t h a  ; ~ r c s a ~ t  tF1~2, 

Emlag the cnSd c l i m - t ; ~ ,  ha;$z,@ap, 3r~sSun has 'br:sn a:: szzpfd a i r :  cf:crrtfcnl 

(+.gtj,vf%j, 'Bag b2efi slwid, =r_lh@ r9sul.t; 3ias bo~:n Ihs i*#iors~rel of a d 1  of  ,thr? li.noEmz 

sr oe9d.f zsb zwic :inii i< l&r@a part, nza i n  :my  ciB$s 81.3, of th2 sscundra*y on- 

s icshmnt  zmc,  'dsere 2rlnar3 du.yci'i.s QCW s t  %l!o ~urf 'acs,  born mnos %1r3.v:3 

been rsiaved, Thin i s  %he cnse %n r:aail o r  :;B1Ste iiivzr crrutl-%rye s . k ~ ~ c  

sacoadasy ml;>hld~s  o e e w  :is ~ s , %  the2 UtsztxrzzB only %hs oxid%zod xor~3 has been 

removed anrl w Swge p a ~ & - - h o ~  -mc?i ~rkfnnot be d.3rC~r5rii~l~d ui%hr>ut fXtjafl::%w ~ ~ i 3 ~ k - m  

a$ t,k3 oaoani3:e;p zona z~B~.E~~;L.E, r)19 cketleocite and b:,rnite % ~ : X O S  2x1 S~O gram- 

s lons  ~ n d  li&os"cun> a?? of $h i s  c:h~wn@%3r~ :?UCS-I d n p o ~ i t , ~  rfx3.y ?JO ~i%per?t8d lie 

a a a  l i n '~~n~~ '~ t r r t :  lerto unaEturer3. chu l co j~p f%s  rlod leu pgade are, 

an B ~ S E ~  feii ~ z m 8  k;!05%3 BI'BB WB 02 s o t i t l ~ a ~ n  s l o p t s  o r  ff i~ 'ora%;ly 

~xgeseed as i n  elm i:tl?j~si!~ C O U ~ - ~ ; T Y ~  a l i . c % X f ?  oxidiiliion ~ a i ~ r ;  eu h:\vo nccumed 

since g3ec6nll tirr,t!s, bu-i %rh rfiost cases ;b& is  slight--hordl.y m r n  than  i i  Taw 



o ~ n i b l :  thd% $30 aoxidized ma%tsr hsro 2s a re~mmt sf olii gosann t h a t  

- 
~~'rtseqm~ifG t?ros3.cm li88 ntst r@r%u~od. If %his  I s  the o a m ,  a seconclary zvne 

ril-i&t acc'CLr baasatti t.:rnnt;a llli l l  :XI& 3 li&.I;l.e dcveli3ixmnl mou%c? $ t o m  junl;ifi.sd 

t o  dlott:r~~lincj 

- ,* + 3 ~ 1 5 ; :  i;en-jrul dodu@%ions rmy b3 ri~a;+ak f ~ o m  Gho rabnw+ dlwtisaion t*&iclz 

V I P  b~ ~ ' ~ Y - F ~ c w G ~ I . ~ ?  An ort~lmcction ~ ~ j . t h  t h e  b t b i ~ ~ i q ;  .jnh orlarsition of 11 swrri~v:u;y. 

Tho p,ro%floblc rmfn.t;~ndnc of n rafLw~y i r a  i~laskti DIU.U:I.P; ricpend f n  part  

a% least uyon th.2 oru Lourar&ye a f l ' c~~dad  by the ninos, a11though %ho l a *gosL % f x m  

or @?os_L~~ ~ti31p; T $ c L ~  !f . l i l l lrl~e 'Iha uZl;>mf i%:t?>ls or a$ b x s t  doubt f'ul ch:mnc'bur of 

!ria&y oP t ie ims%t3 ~ j i t ;h  5:ItJch t b i ~  :w-go?G is os:mcdellg cuuc~rrrcd anv.ld tit; 

firs% morn a r:tlhcr uazS~.vo~r-tb3.:? ~ ; i p p  or ;"'atmrs isror:iisa, 2% ncst?rl no<, ke:;wvcdr, 

o f  Per 31: ciiseuurc@n;: RE zsprj-3c.t 8.g raigfat lio at f i r a t  u!>:,wsnL. 

Indicakiuns sf rulnsralizntion, a s  :my i;o soslr ?TOR t h o  r.:SdoEy R C I ~ ~ ~ Y -  

e tad  %acntiun of' imuy t>$ Ghe tbspssi%s, apj ::.tdesk~read, snci .t;kio p w p o ~ t i o n  oP 

: i ro~*th%~ss g ~ * c ~ s i + 3  ct 8 tt:r wo;:kublo i i o~an  i f  s ~ ~ 6 3 3  f n p ~ t 3 ~ ) ~ l t  ~ ~ n ~ ~ j ~ l r > r < > d  c?r%!- 

dtcblu~~ u-i' %Ire ocjtrzi%ry i s  ~ i r s  ::rsu%c+r, iff 3s ~yrot:t, as a1s~:wtA~cuo. Tho ex$~~a? i ion  

unc! . g r z ~ s p c t i n g  b s s  h e m  ocmf incld s1nost tantlraly 4x1 rivsr !..or?:?, f f j ~  th4 

d%r-'icu%.t;y of abtniazinzy suyplies li:is px3av:satcd proa~~&ttins: ahas- %ho z ~ u u t t u f n s  

wkicli my be eegeclad Cu hiold tau.e!l mom Tz~oz.:~bli;: f ~ r a u l t a  %h;rrr t!~? mosa 

~67f~2*136 3~f-3,11C3~13 i2& f213.~jd.)i;~~ ~f 23.b-fr 8 6 ~ 3 ~ ~ f  81-1.y g~;h ::Ti$,%@ j l 9 ~ E . 3 ~  ~ f ~ l h f l % l ' ~ ~  

is s*a5:1irely smuld., :~UEZ~F?P S ~ ~ S G E I S  .SO 83:. 01% i;l~;t-b I > ~ [ I B ~ ) U C  t B arn no mirner 

reached ehgur, t h a ?  ,.aza:-st 110 RofL i ra  srdar h r  rasst. t o  get c:ut sf  tho balmtry 

b : ~  bilsa'.s %hi, frob%, atid frrinayort::%fun GZ' ~;uppLios fs on oxplrsbve :!w $0 be 

of Con j ? r u $ i b i t i ~ s ,  Uu6.a~ f haris canGi~;90na3 It is a u r p ~ i s i ~ q :  'bliat as rflgmy 



$rospea@3 h8v.l bs@a dfecov~reoi? E E ~ !  opcs:md U ~ J  5:: AS ncturfixy t h o  cnss, y1:'ilth 

suibabla f ac lliziars $02 $IIB t~~tn3p6z%sth01% uf &%ypl%as ail6 ahigmin% 51' oru, 

tht; cumkry ELGC Zuh:: d f s e u v s ~ &  OF xorkabie ore bod%ao rmy bs exg30bt)cl w i t h  

reasonable ~ ~ ~ f ' i ~ ~ ~ n c e .  

%L Lhe agpegsts a l:aco comayo 02 ass though nos of s u f f i c i o ~ ~ %  nizo 30 

j u s t i f y  sjri;onaisa iuinin::: a $ ~ r ~ i t i o n s ,  A"c ,wesunti, so 3. i$tle iiot~al.ul~~aeal"l; has 

beori ecirl.i;d on in a1~y doposf i; %h?,?r; ai%h "cho b~:s9; or-" 3urfgm.;-nt i% vr:rav.lrl be 



c h ~ 8  O f  ores f u r  a lomgsr :$3rlrj!i, bwh E~L.C?~I mfnfuiz wflb p~obab3.y not b~ deep 

and fn such ca:;e rs papid c?xhaust;bnn bi4 zm-bicipat~i'i. T ~ , Q  :f're!ps~rrL crccu:m.- 

salass oi' b:n:nlii~ and abclci:c$t~ i n  $hs ~~srjnntono cr.,~~ wf.t;h [:*oil .. tr.snspoptn.t;isn 

but thrjis $ 'u tu2~ is a t  laze:; v l r y  & o ~ b t f u Z ~  

.. . 
2 fir .~ l -  u f G I,oS- ,.CI;OE, ,. it is  01bviou.~ &fi:-:% %his C ~ ~ G S  ~f ore c:mnot :z:if~;%uin 

ti. pe~.'si~&en.t cnppax* i rad \ ic t  ioa , Tho con% iaual df acbvtwy of' no;:: aro I>otiio s ~ i i Z b  

be .i;Sti.! 01:Qj ~iiiy 212 ?;hie& oz.udu i:t ion can sxtwnd a w r  2.1kg cons lihrc?.i,l.i perf  od uf 

t iif~e . 
2,  j2+; nosit$ c j f  -3p)bublo i''~~r~fiaz:~n.r?n, Gzgosits of' p . ~ . i n ~ ~ y  oul!?liftien m e  $ 1 : ~  

ALL_M_U.~-II-s.--d .-d--.*.- 

firs* of t l r i s  t?234:r-;, Suck! :',re th:3 gold arein 2% ihuver C r t ? d s  and other  ~ Z r r i a l u ~  

lnd:, a, $r.ldiaii%io~ls of B X . ~ ; O ~ S ~ V T ?  mix-e~i'i;i;li~z-% ion u ~ s  ::a :pxsardn $ng< that t he 

ftr.'ta.bk~sr dis~o ' i f ;3~y of B L ; C ~  3 . 0 i i ~ ~  F, 1s t c f  ?js i ? x g z e t ~ d ~  ospeo ln l ly  .ln %hc.j,:.) i\l~tbeena 

~ n d  ;,hi&@ Zp~oj:  ~':3$; j i 3 2 1 ~ ,  

The second c l a a ~ , ,  and Y ; ~ I S  ssma $8 12s t:; ha n$ gre:i.%est ~ J . - o ~ ~ E B ,  is 

tlae wt %vt? c?opy:,r 5epusf t o , 2hu n u t l ~ r c  of r;\ach occurrozlcas 1s sllcll tjf.:::!.t they 

say h s  oxwci;ed t o  zo~,%iz~uc in ri$?gkh if found fn  bvdlies of ..?;urlc~'o2a 

:pfm?.rpry- nwi;ive ~spp3r as bs fu re  ;;t;iCcil occurs fn c!srrsiA~xk?at~lo c;c~>un.C r z n t l  fs 

::~;I&j~p distr%bukr3ds 1% 119~-~ ii-.J ~ 0 . l ;  p : t ;  bean round :3.ifi'%cisn%,Ly coe@c?ntrritad %a 

.. - f o ~ ~ r n  i;,;ork&b & g ~ s i t ; s  '~;l:l:$ss -t2i3 !:o%zina f I s j ~ s i . 3 ~  ~il.ovft r?j:*t~Sitiiblo, btrt; %l:n@a 

cao,.:is .t;o am fj-raFy masa:tl to h a p  i;b~i& :;tlctl clsjjooits tlsy yo% b% ~ld.sce,v-:rrec?~ 



T C r S  1 ~ h t ?  i;u~~aw~:x rdfie i s  eLtuatc3d on t k ~ e  r;outfl;$~ard slops uf t h o  ,.'ranpeIb --- *-- 
L-&untn'Lns ats~ut tan m59r3:3 north or' the -;izina l<ivc>r mid aij~>rczxirn:&aly 980 miles 

%porn VnLckz, 

iion+ ax-.@tly %he ltscation i u  a2.r tks t.3s.f; s ide  of :r SOU"CS! I ;LW~~~  ~11'0 j ~ c t -  

i ~ ,  f3p.u ;;1.,ich cihen out nouthrvard fn the, ?-l.%fna aol lay,  ?!hit3 spiw T 0 : w  bhe 

cl;SvZrts betweel? %ha cl~seu po:*ge of ;:aC~rl;bg :Irack on tiha east ~ l ~ i !  K~rinecott  

GLacior. or; thc  zest :ind &nr:enris frc?~~ %he su~-%%, l;;I~Scfb iiore t i tLt+ine an nlti- 

tude oF 7, OCig %fie!;, by n vur:: nbrar!:i; and procf pii;ous dnsa~3nt ixbn thar:c %WO 

vrzllrtyr: :itlt?nuL 5,500 i3@at bolo?:, Tho  ins 1~ obnut Z,#UO fec?P; bc2otl the? summit; 

of %RIJ r idgo  ~zncl. ugj?r~rtirr~n%&Ly 4 , : i l S i j  fae& r~bors  %h;: lev31 of i < ~ ~ i n ~ c o t t  Glac ie~ .  

i7C::?C-i;rn~!T,N. '2% ;?a112 r l r ige has B,:sn cut into by a ires7 S x r s p x I ~ ~ ~  i ~ i I e n t ~ ~ ; f e ) n  ------- 
about :i r a i l 2  iir: aidi;k i n  t% r:r:~*%h :mG asrrtfl ilf seoliicm. Erkbn L f l i s  I"1:fxn thr: ~,lus'ck, 

Gilera ;,reject kLaV~te[% $213 aoutl; ti r?u:.ibs of' zofigcr~ttivsby ~lusro-:. , v e q  r i b ~ u u t  

rirlqes ?:l.ich a m  bounded 5y cliff:: :=:~i$ l;.tpj~,satad i:y broad uknn v:<lloys ending 

i n  cL5ff's to %ha fiorth, :-x~d fills4 c i i t f i  pm:tr, slaps:; of ttzltcn or  :33.ldcz rook 

brokrgsl by eo:;L from t h ~  awrawad2ng cESffa. Tho ririfps ?*ns nc~-~Llawi~rtS nncl 

en@-"c~ard i n t o  tkie : l~,%n cEivide a r ~ d  are of$sn v~wxbhcred % I I % ~  a l n ~ n s t  ~ a r k i . ~ n d f c u l c e  

~~.)innecles of rook* ;)n O:YB 02' those v.ieigas %!%to Uonanza ~r~izso %B located, %ha 

b:!..oad.  slid^ ~ Q c I : ;  f i l l a d  e,r;jj~$thcntar caalc~d ilnrsssho-s ikuw an the  ~,;ii.?.~;i; ?ZL? t h a t  

pA~itir.:fl k~iyt) c;;*llf3cfi t h e  j;~nmza ;.!r:m tsn Lho oaat. 

O n  tho t:~r3i; 3%dr?, t h i ~  ~ ; i d g e  is ~xt~*6islz~ly a13ru;gk and psacl.pl'tou" L' I 



;rl$ ~f3coni: Flo, 2 ?~~r%a a l ~ n  S ~ O W  tk? ~ ; ~ ; ~ ~ * O X S : W % B  cIeL; ! l l  afi t ; h ~  c , f i f f : ~ ~  

0x1 the e:.sto:pn s i d e  t3.i:) :i-.icZ:p is less atrug% :3,5 %ha slide rock extands from 

ne:sr the c,:,ar-i$ i.ntv tl~i! t3ott,o~? of %ti3 Usn:_..s?.za ~ ~ T U V Z ~  X%S ::io,p 110t1r %ha crest 

f s : ~ i b ~ ~ t  33 dcg, ~LJ.$ it f.ytdtiel3.y ltssssns tu~lctlil f% r.;arees 1.11to the .vathas uvenby 

c l i f f s  zJ6 i?o;ic! of $he V B X I ~ ~ ~  

!5_231,:";IZYI T2liit ~cc~:;l;ptii-~~ii'~f; n~i!!c, r i r t ~  a 2: rind 3 re sp8c-i ' l v~?_y  , wi 1.1 :69>.~3tr;r tn 
----a- 

t he  d:rs't;uils vT 2;ho i j ~ o 2 ~ i : y  2x1 %he .i~icini.i;y uj: the 13onanza miria,  tlo, 2 l a  on 

rr. ~(3a3.c of zsi) f ~ t i 3 . b  C i j  %IIO fa-2231 and ?:ill sRwdj the  i;enelral $ E I ~ + ~ G ~ G S  of -i;hc) r~:>o- 

::~8:h':3 .pourfid O U ? ~  9 it1151- U ~ ~ O I I  t he  wrf zsa of c i  L:zncl ?,$mu nt* c% tZ-t;:: hot to!n of a 

- 3.8 - 





f'L5)v?g9 but ayi:! sofi t  fjorsd i;lirrjuc:h t;i>s:~a ?*iiLh. I%'&%hs or  no rf!yulnrf .by, occurring 

,. .. 
as fx..;c!u~utJ,y fn tba fs::jap p f ) r t i g ~ i s  of' :.: j-lmi 2:; i n  i;hs uijl~3r. ,x8iiay it].?, lilro- 

:vise uf 'r ;~~l  ;jrt?or;r,r;t i n  sarm :~m::t; of 3 gJ t~n  :'loz nllii ahselit i n  ~thnx-s, 'fflis; 

2 sii;nf g i ~ r : : l t   fa^?; ~ ~ ~ y ~ g i l : ~ d  ::;dth the -dzy~ S U D ~ . ~ ~ ~ Q T  ~ ~ e n n t  oil:> ~vihfire t h o  

m i ~ s j & % ~ c  0cct-r i~ '&ij uyj,;!.r ua&f ofis of -bE~:.t ::t. p ~ ~ a t o  flats:; m3.d ars , LJ~erafrjpa, 

cot~eluaive  p:l;toul" t h n t  th3 roclc:: hhavrl becm powet'l mt on tho s ~ ~ f a c e ,  ii~kygdulcn 

n r s  ria% oP U ~ C C ; ~ , S B : Z C ~  ot:~tl$'ran(:e in di=jlrcisas, al.3 not nscossaril;{ 2;llc.t ranu. l t  of 

: ; ~ P ~ T ~ O E !  ~ ~ i j l i ~ i g ; ,  hub :.:~ciy 0 2 ~ ~ %  ~'J '&~F<?V~X'  t h o  ;Jz*eristlTe h~ifj  Bnen ~*oLiijvcd -l;o 



' I f '  ' . -- 
a . ; a '24:9 ai. 1.. y.ton3 i a  1Xgh-k gya y r,liruti:~:~ !-scs% of' i'c s .tt; icknn as wi%h - -~-. -.*--- -- ,..- ,- 

a :;1%yk*$3y bluial l  ~ % s t ,  In .i;;l3 l o - ~ ~  j?or.t;icin C c p  .!*ifi;y o r  :;ix.i;ji ?'i>e$ r.ibo~o 

tilo cfint:,ct, fjj -&; -?-L--- ,,.-i,ruPs,aly th9rt-l.eddod but; i.;acor$t3a ht.avi.?r :ii!<.3*~o %his 1)nf n t  

ura+fl Y -. -j- . I &  25s u.;?ljiss i l~ :~ i ; - jo~i ;  it f:: ox$rer:~ly hi:my :.:i=.d&g<j, 1% if; i~li;oyruytr~c! flit 

~1 fitl;cl;or p 0 i ; 1 ~ ~  b;j $l;%nfin.r* izr;ic!s, YIii:; I ~ j o r ,  th:ixb b9ti(j.t+d pi>r2;ioal 

c h : i r ~ r : ~ o r i z s d  by :j,:<;.:tauAia;r.. a ~ ~ i l c ~ i ~ ~ ~  i : J ? ~ < i l i ~ ? ~ ( j .  by . t j l r t  ifl:.rsr,nr:a of t l  I ~ P F ~ H  ~ u m f  







.l-idg;e 2s n !ii:iy>c-&don of E 3(j dcge :;,, 18 ct?mu6 8U t [ ;~  Y'ij 2%. 11;. 1.il:'rth and i a  



%a that of %he main zone. U ~ t h e s  eyaOa~a UP ahesteing axso parallel f;o %ha main 

zone digs 38 deg. %owwd %he sduthaasj;. B t U 1  muBhasr system of m e  neawly 

herisantaL sheethg ie espeafeUy well dev@Xo~,~rl @.t; tb smfihwest nnlirancs t o  the 

ueptk Isu.wk81 where it; has ~dm8t the a g ~ w m a e  af  badding plan@e. 

These semf;aZ syabe3~~ of Si~ewhg  have, d i ~ i d e d  the limstone u g o ~  the 

ridge in%a a =ria8 af polygonal b31oaks $n atme caws smL1 bnough t o  Born a 

Bmcafa &ad have afforded ara axttmrml~ fnrtrieater network of spgning~ for Bba 

mason fur tb ~ a a B h @ ~ f n g  of' tha ZO~~sSiazm Anto such abrmpti oZl fPs  and piantlalae, 

'That the &tigsada-bfon ha8 nu% p o ~ e ~ d e d  Q B ~ I I  nore rapidly Ohan i B  bas is dues to 

the werElenaer 09 chalaaoita and calaits  p9hioh Iiia'tt~ wmnted and bound ts&othsr 

tihe b l ~ k g  of Lirrigs.f;~~o, 

& a&ditSoatQ aifec% of m h  %nf;esapre ouftlplicated &ha*taring Coge.t;kar 

with tb aetion of replawm~tr ha@ bean t h ~  gmd2r~l;fo~ of BB OF@ deposit of 

ext;r~%aly PP~P~&B% fernc 

Oanusming the pa%*sistenas of %ha f%ssw?fng i n  dap%b, there fs  as doubt 

=the min  rafieeted zome e&ead i fom through 4s t h ~  a0n*a[36 in%o the green- 

stone, far they mxy kt abessrged beyead the end sf th fim&an@ outoreg. ZTJaa 

08h@tw system 0% A.t%atwse will prcpb~ibXy be found ulao %a n ~ n D i ~ w  down throw& 

the aontaet. 

%!he, L o a d f a t f o a  @$' %he QP Oh@ B o m z a  mlm uyo~ %his s f d g ~  baa un- 

dsub%edly besix dust %a fnb;e~eueeion a f  this o8nrp1ioeztsd esrisa at' f'aaolurera & 

&fie it fs bg rt.0 ~ C K ~ B  itsgrab8ibLe %bat a 19k 00abiflRtion eft fi'aulitams 

reow a& ~ehsr g ~ f ~ % s  along the sme am%aot, a ~meful  E I B ~ E Z E B .  w f 3 1  grabably be 

]IIeeeaewy tca loaa4ie awh favorable m a s .  









...- p o s s i b i l i t i  p L- . . &"> ,2 ob' *;;L;J'i;*Jri' .t;liij <rxb[3s;13ijfi113 spe a 
-P~-----"--*-V--.--*~>& ------..---.-.---*-e. *-+- 







213 thc  ncklon of' swface Ta"l@rs; has psocisscied t o  r t  rem;zrkn??l.y aIi{.:ht {lp:gri-2@ 

UPDZL U . I ~  ~ i . '  i ; k ~  B U ~ ~ ~ > ~ &  OT;3E (3% $33 ; i : .?5~i%,~ ~ i l l l i ~ ,  '%I€: C ! ~ ~ ~ ~ ~ C ! O C ~ < ; O  0f!:'ij01l O . ~ W C ~ S  

up at; @ 3 1 ~  c r ~ s t  0;' t h e  i*id.ga $E greutoz* jixau!nincjncs than tha li!i~3st!11ia. I n  rnany 



2.2 v j i l a  ge la.t;cr* shwa, .bhf3 $ZC% PS 60 la@ 1-aot;l::ed thrutnghi:ut a31P ells or.0 d o y o a i t ~ s  I i.+ 

dascthased i n  tEiis ro port; urtrj. bus an ir:i.purLt~nt buarirtg lipon the Q ~ O K ~ I D ( ? ~  f ve V ~ E U B  

sf n2r;gr or th.y occurp@lrceg of ov'a wi-t;h%n S U U ~ ~ ~ E Y ; I B ~ ~ L T ~  rslaelzn. Xsa a11 cusos,  t h e  

rriecka~%c:+l t x t i i r B t f u ~  a2 both re.aIrs ami ores has been iauch m0?*~3 m!sr*kod than "elu 

c l i ~ i ~ i ~ t i b  ;il%~.orai;ion, F u r  tiitroe z-cjouans, th'3 i = ~ h ? d t . i ~ f l l  dt:pruduf,ion-aidor2 by 

Ppo;.lt btlrakkfzlg of$ tho fyut;rr~nts of rzre iros tzucoatieif vdsy rriuoh more r:;apidly . i ; h , ~  

oxid~r~4;ie>n a d  hag zarvr?G. %o kc:..,eg the Tposh, xqaltorad oro u&i.;cry':s st  tho sur.fitcaa 

:4- Chmacter oP; <)roe .Lhna;xa ( 3 1 % ~  i i I .3  almost exaiuaivcly cht%lcc?cite, i l  
.,_U-~-~~Qb~.dilD--."l. 

Ij,%%La horneta ~ ~ G C U ~ U  i n  -&c: graenntonzj zlook: %he m l n  l-ins of !~heet-in:~ b ~ l m ~  

the: contnct ,  ;Dbi$ nom cC:a bo obrj:3z3~c3d in n~ly ~ f '  % h r t  or@ : I ~ ; ~ T Q  t h e  i.!lj~%f:ct, :I 

l i c e  26 cova%lita hris af nu Ga~ri f QUXI~~ in asaoci:it ion v d t f i  6 jP0 lj~fian~E3 clirlLcr~cit~ e 

'Xhc: o m  Is i n  d3, CRS~?D % i f i ~ ~  i?ven csafneti, sgLky 1oo::Z~~ ckrrlrloc%$e, urausut;l.lly 

so1 id  afirj; C O Z ~ % C ~ Z ~ T L ~  IIU 0 t h i 3 ~  m i ~ k ~ r a l s  ttza~r %ho ci i3i . l~o~i- t ;~  i-t;.%.~l.f'. '.:x:i~ninaLSr>n 

af' a ;joLfs!lod r,<tty&irin a P  t2ii.e cha leoc f t ;~  t~n.;tloy %he niiero~ca~yr E;~'OF:Z nf3 o'tuh~r 

irlsniiZfabla z i L n o ~ : . t l  m ~ d  athsr 'Gh311 .blilis n~ or@ r ~ i n ~ ~ * r i l s  ;si'!: 3'0u11it i n  tlx? mine, 

Grii+bu of Oras, Ihn f<jr ;~~ 02 -';tli: Oye bnc'riss, t j l n i r  ;a-L.rai.uL~~ri%y tzsrtl poai"c;ion 
dL.-U-__-U I--- 

znake it; car%z;tir! .i;l~uL $key have bcezl fonr l~d by tho zr!tiisn of rc~~lnca!:m?'l;, tho 

f i l l i n g  oi' oy3r: c a ~ i t f ~ t ?  1;avlng t~jp~r1;i;i;i4.d oaly in sal+;kl% Gegsse i n  $ 3 ~  To~ ix i t f un  

ilf l o ~ j  kgr-t.;Q~ ~,t;uclr;*:ti.o?.3r::o CaPciee occurs I n  p;i;_reai; abundance boLh i n  %lie lir-ie- 

s"co~e und cloae$y ..j:zooc%ni;od w i t h  %ha am, 1% fs f r l  % i ~ s i ~ a 3  01- P T ~ O ~ U ~ C ~ X ~  

i!!asses :-314 aft;sn @e~asu%a %i~.~s%t;sno i:rugrmnts, F2o clh:~lc;ooit@ fY<3(lli0l;%i;ly TC?- 

places the  ca lc i te  c:uC"Limw: i-;; ti10113 -:kdu-rra;p @lanos r ; . r t i i  i n  fr t ic 'bu~as ?:dlPch !xss 

i~re;+lar:Lg tE;,-:~~ugi~ tfttit i.:~ftle~;+-I~ C : ~ P B ~ + Q ~  f i ~ : e r : I - i  f~iiki %IS S ~ U I T  1 8i3li:l3 191- . 

si;ai:co i n  \*&icji; cilrikco<:i$s 7 2 g > ~  in.l;c.rowc-tt.cjd by r,slcate, 

- - 
1.;;) r g n r t ~  ;:.Y r s i i ( 2 u . b ~  r:&~rf5J. of ally kir~ii rzcoanpnnl:ao ti!?? 01% i n  t h e  

i Cri2.i: i'ca &srivt.id i'rtsi:t. tibe so;kzrtlun iik' %h3 l i~@st;umo rinit t;h.n nulghide 

ftsolg r i e  -i;h,t-: ~ ~ 1 9 3  niz~~1;3r.:Jds ti<; iw o ~ ~ s a ~ v g d  i n  t h a  i!dlieB un l!;qmrl;:u~t ;min t  rr.;i:en 

f ha qu~8Llun of L h f r  trr2g:ln 23 clisauasaci, 



'The (jros sacozldeqy, 2% is %iagoasibXa Lo :ivofd %he c~nolus fon  after  u c n r e f ~ l  
-------w.---2 -.. 
a%udy of 'ckie l,inaalza ~lif le ,  'f;hi*t i;ile: O ~ C ~ S  are ssrtr~ndzisy i:~ tho3.r: orii;'in, Phis ,  

ii; s;3omr; t o  r i E 3 s  i:; B U ~ P @ T % M ( ~  by tlaa fol18~;;kng evFtii!nda : 

I. Uh:;llcocZ.i;e fa f a t o r  %-L;hr.in calcite. The calci..l;n Is mineral 

!jx3;.c,ducsd by sm*f ;iecj m$or ,s dissc lvf  nr; IL:a ::toitla ::11u3 re- 

g p @ r ; r i d i - L  it i r k  opevdces-; end 1"rrot ;a~na cm3~;lfnt; f.6 tior.;lsx~~wci 

s ~ o i ~ ~ ~ t t i r ~ ~ ~ s  ax fix as t h e  ~resesatono. A s  Ltm cha:l,coolts f:1 In ter  

L b ~ n  C : U ~ C L % ~ ~  LY?I;~C~ 1s ,r., C C ~ P , G ? I  ~ ~ L * O ~ U C O  of a ~ ~ ~ ) ~ l ' f i ~ i : ~ f  srrTution 

2nd sedcpnr;i%ion, f% ra?lis.f; h~aao :rise krsonl pmdaced  ~-!ftrr?r ~ L ~ ~ Y O I - -  

: i ' io i~d.  n[;e;iofais had groduced thc cslofto.  

t'ja Tho ore  bod20 a oftun :i rrmgt? d2v-c-trgonct: t?. r > : v  tiivi r3Lng 

i n  the: f o m  af an inurar3taci V nluxifi: .i;hc+ i;tain i ' i s ~ ~ j ; ' ~ ?  e 

3* ;;!r;:.S.c~r:iL~. i s  c4nvLaltly :I oscondwy ! a i r i l ? r ~ 1  usunl ly  j , ) r*oci~~.~~d by 'i;i>.u 

nctdoiz i > f  DUI:J~~L~~;C~Y ~ ~ p o n  u ~ x i d i ~ ~ i l  r;ulphddeo fcltln1cc;p~~'ii;o o~ 

copper-bnaxiufl: g c r i t a ,  ) 

4, ;$hi. cl'~oit:or:ito in oxlre!:;sly fr.3~3 f ~ a a  fracturfnt: :nnri bracc%ztlozz, 

ISuloh 'rircacis2;iofi hus 0x1 t h e  csthor iislid bf al:un the  lLr:h?:;-;.i;ono and 

nllw;:ed f;le cscvizua 60 be fl l leti  :.iPth ~:.iXci't~ 2nd 2230 siifrh Ice,  

but Lh3 ura  i.tsslf f'm so i_! is i '&tbs z ni.nsralk 13 rc j j i~ i~knbly  f ~ e a  

.L. 
A ~ O I : ~  my f"3viilence of shi.,t;i;ering ox. b r ~ ~ c c i a t l ~ ~ ~  

5 ;r ~ j t l i - z - k  of C C Z ~ . Q . W ~ % ~ \ ~ ~ J , ~  s h a l l w ~ ~  clapth on the I-iLlcolaf c l i i i ! ~  on 

cjpilosi ce ui&j & ?d~&=Lijy {;reek &!tj:.:'a ~1;lrach bcsni'co or; 3hho GUT== 

%<ice, bu'i, fjona&rferublb,. ttf2;llcopyxaito i n  tho tjotton 05' :sI;nf$, 

T]2c;re LF.: Zft;-l;ao iluo:;tian t ha t  th r3  bortiitrt i n  t!is c m a  i:: sat?caripo?y, 

In tlecwrcficoa f;i!rlflcu: Lo "ch::. ,3';onaalz,a on $118 crm%~xct 011 tile .!;r:lf9~ 

.- ,,,al:n, ~; r chclcr: i~pJ$~: mid hosniga havo b.?on PoUld u ~ i ~ !  2.6 1s ?:sy 

tsginion -t;hi-,l; tlioae or3:3 are c10~1fl.y S ~ O C O ~ I ~ R ~ ; ~  ~ ~ i g f n .  '~;'~oTo 



ch2r;lcopyrite u3.d ar3e c l s w l y  sec~ndary,  1% ia ,  ~tk~?i-~ejf orc , p o -  

Zluble tliat Sib3 ci?;a:lcccit~+ 2 2  ths greunsfinilo a% %her iiorizukza m i r m  

Uor %i?~s0 F616i:31-jE1*78 it i s  nQ o p d ~ f n n  fh3% %;hs chi.2lcooit;o ores oE "tie 

r.tu%e?rrj upon i :f ';: i lc~g~~*ito boriian i&;.ich h w a  %,rmn ~criiii:ad by tln;ilL!:red chi.~.lcopyr;EGo 

be2.c.w: :ales ,oasbbXy by the uc.l;inn aT ~ ~ i - j r s l i ~  i a ~ % % 3 r  in -%he l f Z I 3 ~ t 0 i l ~ ~ e  :1\10h 

Tho fact fj3,a-l oxfdu-lion haa pacueded sc: sLoxvly t i t  1;hn -Goa?nrzz~ m i l l s  : ~ d  



plver;efi% % f ~ l l ~ e  %h@ GOC@'~~LII?Y enr i~bf i~m% O r  %ll@Ho (31% i f~p68 i%8 ialdf3bp tj19~*efCW~, 

huve o c c u r r ~ d  i u  stpa-placi-nl iiitms d ~ l ~ l f ~ g  t f ; ~  C ~ O B E P  of 'G~I:! - L i ; ~ ~ t i a r y  yeriod, 33rt 

13t.i;b:: i s  knc?wr~ oi: i 'urn~r c1kiati;s:: cc~ndft %rma in pra-glacial. .~IEIBG Lh:.:t f t; ean- 

no% 'be staLad x~j:sn ";hi:; ~;ecol-r,dnyy ~ f i p i ~ f h b ~ j l t  O C C Q T ~ ~ B C ~ ,  ZIU% Pi; :;OOY~EJ ?~ohahLe  

t h a t  b.1 ~itach n::rfncr and ::.sore Iyia id  <:lil;i;%tc ,yr,?7e?~:ij,lwil in -t;sp+;ijsy .Girmr:.jo, In such 

a case 63 axfd iz~t i  &oar3 mtir?t~'ijb~dly ~ I X ~ , S $ @ C ~  .&Io;~ov~ 61j.s PS.;~S:?E$ O U ~ C T U L )  

%he ijonunza inlue amtl b : ~  sslnca booxi roimvod, 'r;o&--Z;ba~ ;%.it& rauch as: th.3 socont?arg 

09"s by the rrnpirl f~>o:jt orcx:iwa t h x t  k~r-:s t3nsufado .hGer oxidaCioa of t f ~  sulybidna 

h ~ f 3  ~1'€3~sIk'k~ii by *uh~ c G [ ~ ~ % s R  i3.f %hi3 0L%i!!8t@e 

'jfils gyocess by which ,.biles@ or3e hzvo ~ ~ i g i n r l t s d  relay .t;llnn 21s outl ined 

f :  Ilnsrix$:t l h c ~  t~;irl.y porgjioii3 of' .t;l?r,? $ori;lrw$ p3ri i ld ~&31i  $110 greenst;ons 

ripred Zrnui 2h11 g;-ratsrrsfons, hti-rre carried it u : s ~ i ~ r d  i n  snJuGiun rmi ctopuni-l;od it 

exfenf t~nd oxid&%on sacc>arJax>s.y +r~richriiaa% -book p%aar+. ' lho \;>;!.teil~ casz.;y;iu{? 

sulphtite i n  sulu"i<x;, fin3 only r lc? poni led it i a  tSle f issWes f PLled (12th ahnlcnpy- 

ri'ce, %tug doposited i . k  b,v. rsplacerrl3n'i. ramp f ; l - r k j  cmtac-t ;  i n  'hodiea of imch greuCar 

vohme 'chm -&I~osF: occupied b y  -$.he u s i p i l n ~ d  ah~-2cnpyr l le ,  Xt i s  prob:pGla L1iu.t fl?e 

GI., I,alE:olijrs=if;~ e .;isgosits f or>nsd i l - j  the li~$:>nenne a~xaptzre-i;ivel sinall f n 8 i ~ < 3 ,  

buf; ry~,.rrt~r b. q s..~;.-f;icpjl r?xi;or-t, 'i:jla dnt7~rkwkwd :il@yinf,; c;u~~,Irla-i;,:3 n o l b  ions,  h a w  

wer, j )~~ ie jL~at i :d  ~;u$~qnrti, P i j  i ea%o~~a uf O I I ~  %hi> sifiext;.torad rook and cnusgd 

%he sact;;.rdar> t~?;~a.Luui:i%e bod ie s  $0 occupy aiucrh g-p~ec?t;e~* ttraa:; t3;:m :r,&:3::*0 i:orlglraal.ly 

uitcupicxi by d t r r l copy~*f t s .  

r'IhE3Pe S-aorns . P i t t l s  gw,stian *ha% .the ores havo b~3€3p? orig;ir;a:bl.y ci~rivrsd 

f r o a  t I z s  ?;raenstun@s, ;::r;rryw of c;s:eoastrtna -$;hsrsvbr l;aken fro)-2 ur~rainert-ilizrj(a 

areas Gut-a unifa?ir~..%y ahowsd ( i ,H1 t,o Oo?Q r:oj>l~e? c:nd It is pro3:~hlia t h~ i f ;  1x0 



~ @ ~ B ~ ~ R $  ~ X + ~ * . ~ ~ ~ & & ~ - ~ & & ~ % O I ~ Z ~ , ~ O G  ehavi- -l;hr~ p?e r4anca of 
L.3 ... - - * 
un ajli>1::3@iuble gr:rctrn'r;ti:ru o:i' c ~ ; ? ~ ~ x * ,  'jli:~~? v10lti3 l l ~ L  iavi1iliibJt3 f 0 3 '  R ~Ie3t~~!'lirik?tion 

of tila ~r j j i6 i ' i ; Inr~ i n  .~i;.lj.cf; -;ILL: cog.pt_ir t?i;4stw, but, its ?rosencc+ is 1rnr3oubta8, 

. ~ ) I Q  ii;dp0retx$t i ; ~ 3 ~ t i r ? l i ~  the!% %ill, u,ndozhtodly b s  u::karj. :Ii:'e: 

1, :ij.ll $ho op~j ~ x t ~ . , n < i  r ' tu?~zia~~*d, t o  tllo con%ce% i n i  :*~o~!kri?jle m:lonnt 

zind value7 

0 ','- , ,;~11 $ 5 1 ~  uro ctxtend dc.:.:nv!erd beyond the contsir:'i, i n  a:u3kabla tn?Lowdlt 

'2ho o x 6 s n ~ i . o ~  of' %I13 ore ~ T O I L Z  t38 S L L ~ ~ E C C  .ei! tha  auntuc3 fr, tloporadont 

or. a tbr -3 l;hj.c>aea::. of +I:<: ~i?,!~:~stoarrr sya$lzl:,l-:: f t>r ;:;i_d.n~~*ali../.o'r,.;ion :znd tho cnn%in- 



f o r  $tr:3 f ~ a c t ; ~ ~ f n g  i s  ~Lrt tng  aaltci gasstsa t'IFtm i n t o  tbe : i ~ a e n s i ; ~ ~ i o  7md should ni'ford 

ora ~ : I ? ~ T J V . : P  Ca.v~rzi~$d rock  3 1 2  ~ B ~ L ~ C B ; ~ . O T ! ~  f s prtls8~lt e 

It is  'i;e Lo aoii~d,, l i i j;;J~v~r,  %hat  t h a  Irrwsr 5d ft, of %iiat>sZ;fii~s at~nva the  

celztact is nhaXy olid ci:ritalria 15ticli clny anti is, i;h..3.3rsforag la:rs fa.vorebls f o r  

by L,&. Sirch at :;he contae.i; i u  SC~~I@ &%ce5:, howevsr, u:J t ! i i t ;  rfitly n ~ l ;  w!?~ant 

its i'orra!~tfon, ku.% 2% i:; certti-in tfbilt "th enztwrencc BT ozw fbl x?z~.,'; XO~.~:OZ' 5 j -P t .  

.- 
2, 2 F  The L~?S!O;)B-T~~F~ECB ~ i l l : ?  : . ; ~ o s  t i  i ~ l i ~ d  idc3a 61" 

t h e  motmc2 of %bo vcfa:s iu tiie 2;yjl'ti01ist~1:3~ 'fie arc is Prgrog*ub;-lr, c;t:altainu w r a  

borni.fJ'3 t h ~ r i  the ES.rz:ssturre, a& zhcs :;hoo :,s ape not @asi$:J ff'r?l.lor:x?d ; chalcopyri ta  

b2gins  %c: njjpem i n  RLIDYS rju:.ln.i;i.by :;fib t f ~ o i r  l;rr:fftnblo minin::: is u na-i;t:lr a f  at; 

le+:st iji)~i:$~ Y@s i11g9i2 ~ j j l ~ ~ j t o d  ;:tjaa bayonil t j ~ ~  k ipa iLs  of 't'rac li:xst;ona i s  seen 

t o  contain sorw ssulpii%dau, but cannot be said t n  shim i)xlamis~, ii heavier ahnot 

mty occur baneathi %kt-? ore gn %ha r i c g ~  ami i n  %hat ovc+nt t h o  arid below %he aimis- 

~ t a n o  nitejli; be ;>xaoPitabPe f'ca1 so13.3 d io tm ' i be  The gnosaggcs r f i~ : f s r>~ i>r  of' tIit.:~ cb:iL- 

cocL%e is~ti;o iiuxbaSte wlct In%ar chalcog>ri'ss is t o  ba aaigoetod nt; no wl?ry gmn t  

dey-t;k belot! t h s  contac-t;, iio She frill La i;ane%r~i-l;ad sni: depth thur: f:;uinc?d, thc 

c;ralaopyrfts ~ i > ~ r 3  vii%I rise aitd may eveu pees ugwwd i n t o  %he Ilii?!o:;.bons if' t h ~  

ore sx'Lunlir; f u r  R J ~ O U ~ Z I  ki :  i& 1?~)r%5i~ 

a3.i the whobe: ,ths CZCULZ'~?I:C~ 0% lasgn %adi:js uf 01-B 'nolor-! .&;ire ct3ni;i-icf; 

f s daeldudLy not i 1 . ~ p u f ~ 2 e  3 1 2  i!hit,f p?irduc&io,'; o!' t h e  ~ % O ? S ~ I ? : Z R  n ~ ~ 3 % ,  %II 1 ~ 5 7  

opinini;, co?bs fzBalu ulfov63 t.119 ccjn%;t;u&, 

. . &irjstal:yayd ax$ayL$ialz inti, r l b l l ,  This  
----*m--=---+--.- 

:;;ill ciep5nd U~;XII; tilo extemi; oP tho 

fyt:a$urirlr; emd exlntorii:a of sho3.L~ nitbj.;ri i&, Tho fractu;r?iqp aonl%n~t:.ze u p  %ha 



s%r!ga, I ~ c  rlims not sea,.? $0 ~tii.a t o  be so sr*rc,az BZ. t o  bc cllnroc.i;orlzod ijy so 

p;lafiDs.r p1:ices of s E i ~ ~ t % o r I r ~ ~ ~ ~  2;'1?;it O ~ E  OCi :W8 i n  t h i s  i i i i ~ ~ c d i o n  j,s ~eeniblo as .',$P, 

'Lsiro;: 3:'090rt~ $118 ppe:i~ilce of n z;i.inh% isi;la.i;ed af' sill$Ilid#:; i l l  l i . n s  with 

.<. ,he nxkr f f  ssui3e i n  i;l:i:: :iirect ion, T h i s  would seors a )!opefcil fn<iicl'tt%c)n as 

IleIy in ooxir,, .kc; a t'e3cis%tszie on ly  wny it csri bo i3e'l;e~:aSlied i s  'by ar:i;u:d. 

oxi~losat ion,  

obe l i l l i t  u of E;;bn! i l i l~ .  ijccur,roncos i n  tha IAj.r~k2r;trj~~e, The <>pas of: t h o  Iktwmnatl 
%--e:-& --w.-*--s..-." .---"=,.-----------" ,--- 

marre c~i-.iile c,xtrermli: xrici i  t a d  i n  1m:;e nri~wdx-i; vij-1.l. f r u m  Zltt? cr):liii"r,.ons r:Z' t h e i r  

[r;ecis:j.lrv,e% u c e u ~ ~ o  be 1~d2ii!Ly ~xhausP;tsd, i<inf ng i s  easy 031 6iccaun.t; of' the 

e:xpossd ptsapc;'cion of .the #.an, 'illjs c i ~ l t t a c t  beltjv; f,'i:ill bo soon % ' B C I C ~ G ~ ~  '2110 

t o ~ . ~ g ; ~ ,  tIiapaforg, cgfordod $0 a rziPr~z;i by k i ; ~  ~ 0 h l ~ b 1 ~ 8  nr7en, !+;t>L1:.3 ;qrtsnt for 

.- 
2 lirfi$ted t & : A ~ ,  i;~ij.f ;tj:aoii&j2~ be of' :aiinrt & ~ ~ : i t % o n ,  ;$'OF this ?i3:-:Si;n 2% Q~i? t i? t :  



L B C ~ ~ ~ O I L .  2, L T U ~ I I S T  of CLYII~W h~v2 btxm LocU?;~@ by .ke r:, i i ,  i l a y  ar'a t h s  :zo?itiilwn -- 
~loge of a hill a% %ha J!B:I~ 01' 1;11~ i k i i t i 3  ieiver about; oris ru~d ~ n o - h a l f  n l l ~ 3 a  fl?u!iz 

Gsclloi* Yhn C O U Z I * G ~ ~  p ~ 9 g 3  h ~ p e  BTB 3 esssiss cmn~ar&Svely $.'r~:-;~ c n ~ y ~ : ~ ~ ~ o i . r K ! .  
-em- 

Zitiacdts ijrlG dinb:is.:?s s-ll%ch d i p  $0 ttia rrrrjrth i a 1 . I ; ~  %kin bi.1.l ~ 4 %  xi :mgla nT 30 r i e ~ .  

-1 ~ h e ' a ~  atz*Ekr3 its 1; 'IS drrc. .:. 731:: :;+~;):'~?j.te f i m x s  02 buss.%$ vary gro.:tlgu both f11 

0'van ~ e u t o r  ti~bci-;n.cf::n 3hun u'r; t he  po.in-b':*:hnre $hit vein occurso 

:irwfi;du>a 3 of el! ~_tJ.@~dony n w  :i'otj.~d:?~t but c ~ ~ s $  of tlz:$:-.! arc f'ia:lt?ii wi'ch 

i n  O R 3 6  ?&8 Q ~ ' I R L > ~ S / ~ ~  $[! C?Li'p$ 3 $EIBR 0f 1 l F i k A ~ e  (!0!3@3X' about ' i ; ~ ~ l a ~ ~   inch:::^ 

i n  l:,.ngth. 

Thc Lode. i'ha lode on. %hi.: 77os.di c l a i =  d i p s  &v ti:;.: j ~ o ~ t k i  GO !tag:.. , bn-i;ou:docting ---- 



Tho leiige cm~ncrt bo %sncod for m y  distance, $n o i t h e r  :li,;brsction al thoueh 

S B A : ; ~  f ra~"I~~~a3s ia  tho .gi*cenat unas occur a$ ~;%ci.;P~r YG g:i~nt;:d in terv:?la con- 

gainin5 r- Li'c'cLs chnIlcoc%%u ; ~ ~ c i  bornft,o. '2ho Xurgl:ost of' fiht>so Wi>S four inches  

f n w f  d th ,  buL G i r l  not e--x"cglar! my rt  i:;t;~l~cs, i!c:!xat$-i;e in coptc lde~ul~lo  quuni; ley 

ooc:ui.s w i t 2 1  t l ~ ~ :  c ~ ~ s : Z C O C ~ ~ O ~  :2b3 OXPOBLIYO I)% -thu 90d?3 ES in an ::r.rygdelsiriul 

lager am!. 2:; t c )  minor f l ssur~?s ,  i f ;  t . :~s rsoticsd t ha t  zwst of Lhon occurred in 

araygdulofdni. l.ay~3r.s~ tiit: C o l i ~ o r  hyera--r;S -:&.ick f s  fnu-c~c~dia"cnk l:~e:Loy; .I;he 

su%cro;?--hoilrg rmSauox?ixlla f a r  -i;hnlr : I  iln t f i s :  'Poby clukz., ~ ? d j i ~ i r ~ i ? ~ . j ~  



al ined aili'r( 82 %s pesi;iblc % h a t  Q T ~  b ~ d f ~ : ~  02 ?~a~-!:able s .~ : z -_B  !II>J~ b:? found in %kit3 

-- - 7 3 T ~ Q  sa-callt.:kj. !.~arr%s pr~ix3.;,..t;y is Inca%cod 8ilon~~; bha cnur1:30 of' tlka !:1)~.33= 

. . . . . ,hi to  i i i . ~ ~ ~  at 0~ riaap i'ilanku-;jyitis11 CoErr~tjIa tsauntlw:yo lPhi> k i t e  : < ~ W G P  

OSB at ,tiil:$ lsoiat f ln;~n not_.*i;ii atid h:;s cut; n i 't:~~;, vaWsy, kno?;m as the  cwxryun, -,'!. 

sadsa hc3~51~ BXOPO ~ ~ r ~ v r r ~ ~ . ) i i  ix% RB 8:l;gl-I) ~ i .  2-0 I $ Q ~ ~  ulj%il. an eL3vat;fon nP :?(,ma 4F20 

ff;, has been ni ; tui i~ed,  :;2ie!1 3 x r  abopa gs:;aan In'io n 'brood, r:iCbnr Tl ta t ,  doeply 

%nus  ~0yagi3d u ~ ~ R J L C ; .  .ii /-?-?lfiuj? ($2 tyj~nt, y a l u f  3s ;A?B h e m  ' .'BaotxtGc~;3. na r;i;u::n r333 t ho  

~cco~'il."j~~~yln;< i.-& Lq8.2. 

Gau l sbxe  --- ixcspl; villc:ru 1% is i?sn.:?tyal:,d Ity artificial o:ccnv;.tt;i olns , &hi3 onti iire 

rog;lori i~; 5 ; ~  Caopiy ci>vo~*ed by z~t:~ss %hati no rock ux!rosurc:s aun bcs seazl, 

CcuuvirsnalFy a ~ i 3 ~ 1 1 1  i-sans 0.Y rock jjrrt,jocta t1waugt.l %hi? :;boss, bu+; such %u.aEancos 

Z = 8  Fi;fX?Se 

rn ;ha couj14ir.y x!r:e;:s @:t;sosnd f n  t h e  cu%n are t.icydaloit!;:l did't,t~nt?:~ v!h-lch 

have boan 00itisi~3:i~ t;faZJjn~a~i By ;Y',eep-ss~~od ~3t:.morgt~f s!ii and ~xay bo -l;r?rrmd emon- 

s u m  X.i; i:; ;trobab&> t1rrl-i .t;hc.j apr? Pni;m~.rt:>ci i n t o  stsditamta trt' u.rn-tdsl;o~:u~:inad 

f: - 3 ha se&&q?ntjs; jjrgu:sni; t3y.3 aysn c u t s ,  bxt sl;i:lirta rnly hrj rgnoll, n z a  

%he cz.biat; $ha i ' ;ai .g~~ s@y+)~a]. IJ:',&!~ drjy;ij abl*ez~;:i d i p g i ~ ? , g  uyo%t;l:*enr:; ;.it <+n r ingln 

of ~l'iitslit YO ! l z ~ ~  j t  Xi::;~j.~j%(71p:3 i . 3  . ~ F J ; I O P $ B ~  to i ) ~ ~ i u ?  is t h i s  vicinity also, ? ; i ~ t  



a saall ~ u t i : r ~ g  02 T h f ~  onclcra;;, 9s or 35 fte %J.I 11ni{?YC z:,:ci pro- 

jec'ba ~iljavcj t h o  ?wee, 

Uolo~$ &:jJ.s 8 r;:r;-iiS q ~ f i s w b  bus &>ali made i r i  %he B%o;Y~+ r,P t h e  f i F l i D  T h i s  

c u t  1:; ? ; ~ P I M ~  515% Loc 3 ,  the ac~r_impariyin~: r,ltkpe bCt f~ abrluk 25 Pt. i n  l.rn?:'ch, 

Fulls in'r;o -t;h<3 j l f L l  f o r  J.2 ft;, and i s  7 ft, deepa rvspgossntixig the ronovsl  oP 

:l>prc:,xipa~j;eIjr 9,990 cn.lbi:: : P t  of l_t;uf;obg cr::!lpneted rock 02 r ) ~ ~ i ) ; i y ~  r l  ' L u ~ u ] .  of 







co_upi:r o o c ~ r i n z  ::@reJy ttlc Joint  i~lutlos of' tila r o c k - - c l l l l ~ f ? h .  w i ~ h  flr;s~.1-:38 

12axl bc posufi.t; $lie uni::xpuxsii p c s t i o n ~ ~  of thcj oountry, It is nutrz:.mrth;y tXr:-it - J 

:!mug cogysr  :;dx:ing huu navftr b::orr d~.b.elap$!i i n  Lira iuko : ; u ~ 3 ~ f u l =  ~i.::<ion, or: a<> 

oxtanoivs a ocalo us $k;lt- ufi ,tile u e f n r m ,  but  Ir>$si aratl.j .-- 2 r j p ~ s l . t ; ~  $i?~d h a s  f r c -  

; j u s ~ ~ ~ ~ y  ,I>~o$F& ufi;?~*i$L&2bJe iz~!i a & ; ~  ~ncor:.tnin. x'r, hlfl R bawl ~ I X L ~ C : U ~ ~  >It in'f;31*- 

vale owin.* :a to the:; 2ij ; t  Sc.ir~g c l i n r n c t s r  of large ilaasos r3f c o p ~ ~ o r ,  

2'"' -.p.3C*F. ,dy g g s e a J  'i'hg ccri>ijl~r sl:ib:r -:,h::;n clfigol-y ;3xamincd ::yo :i'o~r:%i - 
~ i , ~ t ;  % G  ' 2 s  ccj~~possd of :>o~faa"c&y s u l f  t;d cuppar ,  S i l t  ~oa ta i r t  w cos.i:so c+3xz'i;snal pop- 

. - .  
% 3 3 I ,  - 1  i b / . > 7:hrc311~J: tgle 

C L ' I I ~ E P Z ~  PQS%~UI!B nz'e r-oat-bt:rod r;jif$r.i;z, c ~ . ~ c ~ $ ~ ,  u:lrj j.~:,yagub~p ;rl,~~z:j of cl.ial.i:o- 

cii.;~ t;aney4.:311y sil:- i~,l  cii 'eh x-<3i"l -,,i.,,rc~ -t.>.. t:, 'i;hi> %o-i;al st;lout;t; 04: i:olq=.,r b u t  ir.- 

it r<;ua.t..sonlinc.; .r;.;z.itiua% gozaticns of uiirep2~:aod rock, 



., ~ 

~ ~ 0 3  f i d ~ t t j  oi. t l : ~  :;tridy given aborro, kQ; is oxtranlely 6iPi ' icul .~ to 

&.t;ny:niw2 gz, r; @or't:iin-&y <;he-bhsr tiis copprjr f:; sac?ond:.wy; "Lza'i; is, $!is r 9 s n l t  

csi oxibct fox~ uf the eii.ulcocita, wir O Z I ; P B : ~ ~ ~  C I > I ~ ~ O I I  pr~cess ;  or primt3'l~y, :rc?- 

csoz1b1 j.la:< $ho go - ;);;>r .. i j i  eha :&<a 2ug~r.i0r i~rggdalnf da. 

.i1.'h9 re...:eiilhln:rsa of 331:: ~t:c;l.ysi;d:llaj,,-io $9 those sf" th.n Lnj.:r; G u ~ p r i o r  ;r.'e[:lion 

and the  Psoqi~onZ; 0~!31k:~.r4?%1(!t: -bhn.ru o r  ntlso c c i ; ? ; s ~ ~  i n  jo%nt gl.imt3s as w t s l l  as 

t h o  ocewpcnce of' ;;~LS~KEA~;! C<>ij-i;3f j.11 "Lhu i.;o'e~inn ~~aofistonr-sn .:'i>uId gain% t o  a 

yrii.;&ry c ~ r , ; i , ! ~ i l a  fcr' i;!ii~ rzntivo r3sgi3(2re >.'J?c? ::illijRirJ.f2,r5, c ~ c ' ~ - c B c : ~ ~ B  il!?(j h o ~ n i t 8 ~  

0fb4r l  OCCUT i n  ~iri?~.Ji EJOUR~S %I> Lhff &&';D :::u:?mini. rocks :in!l !3o ?iould ?lo% !:esm 

out uf jj,I&cf-, h3yc .:aPtLr_ ;jrir-.ary go;;pnr, 

ijrr %ha r r t ;~ i :~  hand "ha linLorgowth of' ni-~tfve C O ~ P ~ T  w i  l;h CII:II.COC i t e  5 s  

ha20 so i~ucj.!-fiata -i;haf ft is ;1lfao?r39Cy f~iigos1~ibli?. +E~c) aoo-rfbe a.i;i::,s %?:IH :I ~ e c ~ ; a d n r y  

j ; 3 2 j t ~ ~ j - - g ~  ,. j:,~3p - ::j~j*;? ~ c > g j x g j k f  ppljd!10~ d i n  (yay f 

chulsuci-&a nl~w:;'r, o t h r  suE~)hido b y  i;l;q s i r ! l ~ L r ?  oquriI;ion belnvi: 

Cu,,B ( ~ h a l c t r c f t w  j p l u s  % O srl;laJ.f; % CIZ pLu:3 :30:?. 
& .. 

'Bhg ;.:I),, f cha lgud  at $0 oulph~r_raus acid  by aonl>innthoar :51-ith &?:i.l;or. :-;UCI> 
IL 

u y??ec%gi'l;atirj~~ ~!ouZ,1 'bs !naP;l?r i a l L y  ai r'icd 'by $13~3 larpp e?a~3urk"G of Ysrrous t ~ o r a  

l i z  t ho  a r~y~ i inbs id ,  2Ysrytizin~ .:oonsi.de~-ad, 1% scer;Zt trj tcie %!tat thi? sli-mil.ar%ty 

??L%$h th.2 h&L~ ~ L ; I . ~ F ~ C ) P  %K dli3%9 aa?~llfi;h IOEC? ~ ) o R s ~ ~ J ] . ( :  ~ ~ P ~ O U R  13TFOI? if 

p?~sh~j(l .  %QO fayO 1% Z O U ~ C Z -  'ba d i f  f lculf i  i.3: not injpn,.r.!ibll,~ t o  Imfl:;r:ino any process 

by wl.lloii Llla chalcociZ;@ Ilud bosn yrsrripito.l;ad by lza1;ive cujjj,orb oat.! t h ~  in ter-  

~:.rowth is SO j..jitj.n,ltitr~ tlii3.t thsre ~$u.a'i; t.o soya2 c2jel.zfcnl rfs1rrtj.o~ h.c:l:.~ea:~ 'the t%o, 

.E'er tk'_ime ~da~igrbg %;it> i!;dii?:lr&ions :.ire li~uch i n  ft~xr-rror of %hit .Ilor!%ntian of 

$ h i 3  cop;,2r. by oxdiiizing ; ia t~cs  t!ci;ir,g upon c2n icoc i l s  in  rrarroif$ :;oaras--8 pro- 

eess j>~~br;bly  plaoc 21% at.tz% p3-10~l W~CSP. was ii;aTj&$y 3~1d 

~rn3.e fevo~;i%la $0 sxir!t-j:tlon -l;ht:n at prnauni;, L t  i z  k1r.i; fr l iz '  $3 s.?.t:r'cs, ho~xqvi!if, 

thfi% Psy somu .pro@i-?ss :,lot w e l l  unii~rs-boerl %hay jm>! hzve htld 8 j l l - l l ~ a ~ y  flriii:ins 

" ' acZ)~~5; i r .~  
IJU natiyu (2ag5gy mdou\:-i&ly ijxbr;ta i n  I'laska, .kllozlyh 2% ~:>.altl~)I; !j,2 ;'B- 



cocite c ! e ~ o 3 f % ~  of %h9 rogiion e r n  :;Sn~u~~xkxly -i'x7eo from it, rllthou{<h %ha% rnny bo 

iijas f ul2,1"sgn~lCocl ir!. i;Ij.r? I r o s n  st; onr= i n  vj:,ra!;aiil;: e~!ai?u.ut :XI d. ob t  :rig, f'u:r-tho r I:?& (3,s nee 

as the r ~ * + ; - i n  - .LC.* of t!;~ CBi3.);-3:"p .. . L~K?  f f ~ ~ ~ l j  ~;pqq:rft i l~ld,  hl?"t;yesn cny?prjz ~ ~ . ~ B s ~ : :  

vlT, r r - 9  annigl.cd, : i  S ~ J ~ ~ ~ ~ ~ . E  :'go$ fir~it 'i;bki.)lj QCFORB '$468 03i'Cj.:7'~ of i;hfi ~ t 1 $ #  t311 

f i an~ l .~ :>e  alrci. 1.2 @k 2c~nedirlCslg :2.d,jar:~:rlC t o  & h: ::wpgr skans he ~a1-c  f ul1.y ox- 

hf; t ed  l h c :  iiP ' th~? ;~hr:%c;~yrz,ph on j>ut:a 54 :xlci $j;o ;r8ki2e~h t;&aa!, from j+b , f:c;lctyj 

0.56 - 
Q. SOB 



06 conp::r iatu tiw iuc:k at -i;St,o t&a of $he i r  fo3+;rmtiont ~ ~ s s a y a  ri~xds of &raem?- 

&-ant, elr;ev;hesu aLsa sfiix,t: wrcan%ag~ee i n  c o p p r  e q u ~ l  t o  $horn hero f:iven ?md 

l.t; se>i:ils %hn% %2;k+ < : Z P , B ~ R ~ O ~ G S  %I~PC)UL?~OU c rijgicla ra2y COEI%B$T~ aai tho CSUPSIK@ 

ab about a/&* OOiIi-sTo 'tkilr; boi;lg %me $ha r:oymr v ~ 1 . u ~ ~  in tho rm:k arc? probably 

an ur ig ina i  ci>nrji%i%tran$ Fad :lot nnf;fve coc>par, 'ibis cajtpzr ri3y ha ahanicully 

coy&faeG ziti- . t ; h  o i l i c ~ t 3 s ~  &;-;o arativ.3 oalp>% cars be de"t;cc(t;otl i n  thn.t mctfou. 

i f  L ~ i h 1  ct>~recL 1% usal&?ln,f: %ha B B C ~ W ~ B P Y  c1-fb%$%n 0% t h f a  cu;q?~T, %% C:lEm 

.not ba carpacted tu armt$n'& tu m frsdeli;ai.F;e dapth, t31it it <LQc?E: ;tott;, - i f ? ~ ~ ~ e f ' o ~ & ~  

fo2;bnw thr:"cil ilrossct ov.;s~* ;x c t j n a i d e r ~ b k d  area of ipountrg, 12; rgfgl%l-i; n o t  be yrn- 

f ibab ly  ~1i.natl. 1% r a y  cartt;inuo f s ~  savt~rd  huni?s.orl E:.:@G below %he nwfr.lca OP 

even dsaye:~, dnpmditlg upon tho ~ L # ) ~ a t l  U P  :wtefiaQ- %fiat has boon rotmvild by 

s~ss fo la ,  Any a a c t  s a t i f ~ ~ k a  af degf;h 5t3 baa% jtar;tilfed by tli~: evld,ance. 

Thcae is no say im vi;iicb the axtent of iirsa € J O C W ~ ~ ? L ~  by ~I'LBSG t!jeyosi%s 

be& Be as@er%ainsd s;mopb @is caroful rulnovril sf -Lhn ov<~rburdon of .:osn and 

r Y loose mtsria2 %llut conceal:; Gila r ~ c k  sblrPacg3. i n i ~ j  wkiabbct. 210 :i c o r n p ~ ~ s a t l v o ~ y  

iciex;=~tsive ixi"csr and could t ? ~  rapidly dm:& b y  u fen ~ ? a E ,  

Ilapal*ts of n tke r  O C C U P ~ Z P ~ C ~ ~  of :I s f ~ i i l ; ~ ~  chmtjLc%er 1r1 Gho mit:l.!bor- 

hood wre brou!;ht Iio IW farms LPrm ~ f t c r  this exarairlat%.sn ;vas complci;eil and 



Tho lol%ot:fn~; than .is a smalwy of ~l;e  C~OLLEFC~EI~IT i~pI3i't?rlt C I ) I S C . ~ U C ~ O I ) B  

oisf Ticfent atiutidr~sxce %a be gri34'9.2;ably oi~cruSatl is ouf f'icis:rll;Jy 

strong to awrant tho r t ~ a o ~ a 9  05' nljlra of: the ov~rbu~ticr! uf  IiBsrj, 

$ 7 3 3  4. isris d r t * o ~ : ~ l a r i 5 y  nf tfia occurrence of' &hi> slbas %ill mik3 wnrking 

m~cortnin,  and un1iasr.t uetan-~ ctaiabot bu exp-~cI;%Qo 

6, '2be g;~*or:tijr s o l i d f t y  o r  t h e  rock fi% ra dislanct? beloEd Gflo surfac'nca 

~~f1 . t  ~ ~ I C . T ~ ~ ~ I R B  -6rlls BX:ELI:;~ of sxplorti%ion f o r  tho rmsn cupj33Te 

.+ Xn vi.~v: a?: .T;har;o coztrrlusiolr~, i. c~ou1rI off;Jx* tlx.:j j"olla!.i.ini- >.acomr?;und- 

iit i ~ f i ~  : 

1, That  %k.a :&ireltaoc. uT Ibs  L ~ P O ; Y ~ % ~  wf%2lout f .k i r thw di,velopnnnI; v.orak 

i s  not Justified, I 



? -, .xr;iit a LimitnrS. : i : m ~ p ~ t  of mo~oz;. ba sxgandod i n  t h o  I ~ ! ~ T ~ ( z v L + J .  oT iX>SS 

~~Joag Gho bzidc of Lhitc  ilftsw i n  d%~:oalio~,ais nortlt nn.c"lr>c~uCh S ~ o n  

the  ogYn i:Uf iml p.ral1e.l %c, "Ll~ia, bu'th abouf~ c?~srf hg31ol:g tilo cut 

t o  :.iscartuin t h s  extsnk of =ea oaougied by tkt @ol>posp, 

i-17. ;5. ~;uir.b n carr-:fu.l soarc;.- f u r  r : ~ > . t ~ x ~ ~ j ~  0 ~ 9 ~  hhl3 D Y B ~  oocu[ji0G7 ij: GEie 

~St.,irns brs Triage nsld .ithe n?>nonco o r  oncu:rrouco of zru-bivc copprsr Bs 

x?o.t;t:de 



- 
~ 0 1 %  d,our; .:ir:::h-l;, .- &,Lc;~5~ a% tiijga b o ~ c ~ g  ~!:e~*izlg. tn1:isrrl tile ~;es.t; and haads up 233to 

a ~ari$r: $2 Jli6a: biLka, LF, i s  a sxiihsr ilgsxaoi..i :;tsowi ~ t r ~ i t  Iias cu$ cluita ctaeply 

its south isnd lin? $11 ~f rc :  cr<?sk hod, a b m t  f i  :nil.n aboxf;! %fie rj.~?l't t%li:lc bttnda 

* - .  vjilich is ;:&o$:iii t k a  : l c ~ ~ ; ~ . p ~ ~ y i ~ ? : - .  raij ,  I2El.i :'ion 'iJJit: ~ l ? \ i ! r :  :-?xCefida f n  



j;tori,f?y.ry, of zece& nly C::.VC~X-S $218 arctdnd edge8 of L f l ~  qtuxm~1 S ~ : ~ % C S  and i;rt3un- 

'If naralizud Lonos, 'k''kla 103s s c?x~+:dl:~d cons f :jii or d~se{:ular zoareo of nlne.r.alf - 
em------ ---a 

zat i au  i n  tltr ciru~i;j:> rock, coctr~bnin:: Slnsaaiaa-bod gyri.ta, ! g r ~ r l ~ o t i @ s ,  chiilco- 

p3zi.t;ej and u_uar3%z, Ti:@ so ~ 8 , i n ~ ~ : ; i l f :  ape i n  tho f c)1.*rrl OE? SX*PH&?;U~E?P pax-iir:aa s 12 i % h o ~  

%rz thct ruck i . i ;sr~E, BY in ,v0ii&3t8 B C ~ $ $ ( ; = P M ~  @h:'~ut;;h %ha rock, '2l!is i;%pref?-- 

rza.t;icm f s atsong i n  t;h dinbast-:, but l a  1io-i; :xom,,ur~cild i n  $ i . . ~ i ~  ccirn;?ni-.ri%i~~eby 

f nsaluble m c i  ul?_ir~r;~~~:lbla c lay o%:*to, Tfie ludss  uz-c, tiiei.sfora, zor i~  f3  of im- 

i t  p i d i  0 1'11~33 dip !:,;ore stat5 p l y  ti: an t hi3 cjn- 

tho uuLcv'ap LC: 1za;xrlly s t n i n e d  zitti Srvn oxide, so tS!.::L it ri3rq.y bo noticed f r o m  

< * - -  b,$jX-+G. j.c;opatjlc di:j-i;aca, 1m@ t h o  fs ~;icjye,l;lp ip .Gkq3-1 i% ' r~ ] l  O y 3 Y  .'11!li: : 3 ~ j ? f 8 ~ 0  ant1 



1; ssloo2;od stzi~ple i ' m m  a o w l 2  bua;el; 04' ch:llcopyrite rv!i,s takes1 fron one 

ol 1 ; 5 ~  uppar lodora %o detors$nc-3 i&ctkss onb not Khs au lph idus  tiioiaaclves r i t~r i t sd  



p~opwb%y i s  Zaco.t;oQ 5n !;Z?:XT~-~ :?e@k : s b ~ ~ t  k l c i l f  8 %s!:t of 

'i'?a~%vvr [:~:bPn, nlid t;ao iffilou u;3strsa:.t f son -C;I-ho jumliou ~ l t ! ~  i%urr&[::i~r clraek, 

'zhg ZdpJ~o,  .3ol~rclacjis, Ii:?v;;.,:',:i, U&nb :;nil. i:wl:ifiacnlti clnPmcq, :~t lch GOlj By 1.500 CI;, 

Located iu  l i r s c t  crib ?or: g a d ,  rmlnfni:' 82ii<l?C,Zy o a ~ t  of  r;outh, 'Chis only 

Loda csbsorvsd wun t;hr:-k ~~.xamin:id unii nul;c??ups' an t h e  sou%b brinl:. of  kl-ln craek 

41lf3% a$.?ove t h ~  StrbEirle L:ii31*0 i ? ~ e i ~ t Y ; ) i ~  i.9 % ~ ~ f - t t & c l  i lk thc3 :;ou%~> end or" "Lha 

;:o%~?-tzbo ala2.r:~ ab<;tlt Xi,@ f t e  S O U - L ~  07; ti?$ n o r t h  end 1ir.a ;ad  90 f ti. e m %  fi% 

0;sseruI.. The country rocks of *;his jze~lortil ?::&on :2a6e a nar:h::s 0%' neLn!:lc:cjr*~hic: --- 
socks conais-i;in{$ of i i r i : i l l i t i 3 ~  or clay-slster;, ~ f ; r o t d i a d  aonl:clis~~~?rater;, f?rii;,hite 

gidbbrc :m{i :iit-3ri%o, the FS-x:ittcrr rack sP;.slis.kni: In : ' i ;maX~nn  i;rbocli % o  tho aolz-t;ksoa:;t 

..; au3 ria& s,iicd*;.;non zhcs zia;~, .~k ic :  slsiisa i;.ard polatad rocks uro inore acfllakusa in 

rl:l.iat on Lkie tyjo s i i iue of' tfltrs -dveil, r ~ ~ s ~  d;i $0 tile nor th  :+t srt an/.;le mot 

far Sroni t h e  mr-I;PonL, but  :-:snu%all:il i m b  norkheriy rt.S~ecb,icx~, !?hey nmke u p  tho 

~ m i n  !flr%Sur~ cri' t h a  col.:.x:try f o r  ?;rsny m i l a s  :&ltsund. 

G@c>loc;r ho.sr Qhn Mii::>a I n  +jhs ~ j . ~ i i i i t y  $ha - ~ R S ,  :!s:+t~cr i>  '~301; va:uaz f cp: u -- ---Mu-- .%**----.- 

a i d ~ ,  T1u.i; vnllo3: nbou$ dOlj ft, :*id$ ;~nd i2urs;)X-y 2 i l l i .d  :::it11 r2co11t {{ruvclu, 

'Zbs bariks rise t;ll:~~j,j$Ly 0x1 thcj ;;or'sh tmri. s ~ ~ a b h ,  nakialg high IliL1:: Lo %l13 nor th  

bu% :A f-1a.k i;ribl:; imri oti, bh<: south s l sp i rq j  :_isrrkLy u!,;'?u~i.d A-EU x;nli i?ovr,~oil by 

'Dsrrch zravs:brr. 



<;ulorado clwi:;: u ~ c !  rr-ivealetl a nmsn;i  trip of nad rrzolr abctu'tt ti3 f t ,  ;?iicla hotvraan 

bbt, sfsii:1* c~nvzl: ,  bolo.$ tmtl G l m  l a r ~ c h  ::.s~:.ueL..: al~ovf3. h 'or  a c!ir3-i;+nca of' tib~?uf; 

2UU re, on 3oeh -biacto 05 tjxc lode, %hi3 bed ruck iw olivine-gabnro. dt is then 

cuvored Lo %hc i~a;s-ti~ cafiti : ;ou%~ ~ : ! s J ~ ' . ? Q % ~ v F ) ~ Y  by .bhe banah gravel:: dlict.1 h a ~ o  

sealei; f r o i ~  n?~c~m, Four l i ~ n d ~ ~ t j ,  3nd ~ 3 2 % ~  foot en@% oS tho  Luntanl I!; ri ::i?o29ar 

s t r i p  of bed  FOG^ t'lhic3 a ; j w ~ ~ ~ s  bwt; 25 kcre g r ~ r 3 h i t i ~  schists nos~rZy vert i t :al  

i n  r ; o s f t b ~ a  ,=,ad ~ ~ C r i k i n r .  i 2  65 ;.. Ch:j crtntact aP kh;*a sof?,i:;t rinc'! @.:ul3bro n:iy bo 

rl!~suh~aci i~ ftdloi;: about, t h e  cioi;%ed L l i t ~  shovm on %ho %:j. 

About 25 ft. c?!jo~@ tile bat: oi' t3ao str'oc%n, n W : f k i ~ d  vein of' oulphiilo OTG 

is oxgo~zd, '$be o&-riir,g of -t!-ii:; - < a h  due dj,.rec.tly Lato L%XP bunke Abmif; 20 

11 v ~ ~ f i  i:i ~ x i j o s a d  5&,r.;.sezl ijsnci'i gravt12:j abavu mi3 :;lido 1!1;3.%Car be:loi~, f.% c =  ..--' 

it twne!. ha6 hem ru;? in,Lr; ti:r: ba-laic Poaa abcu"c1 fft, along %he cd[?o of tIi:;- ve in  

and bePu;;: it;, btrL :;h;k\!s ntr! sock o t h i : . ~  t!.~i*n t3~: g a b b ~ a ~  2 % ~  i..ili!t;ll 02  %hi3 vein 

is a b ~ ~ b  ZDW re. 

'~'lk:? orrs 9s ~m. aLawt s o l i d  rn~.LphZda eon:%ia%iaw. of a rdxtu-vc of yyrrhot i ta ,  



(11 a h r s e  8 ~ n p : i . e ~  iGierr> t:lkan a s  shorvn i n  t;t~o abovc c&olch, nnc-3 r.iars!;rr tbe 

face a$ .Lhs l eva1  of bk~o tunnol gets, orlo 5-f%, &ova an(!. t i  t h i r d  13 fl, abr-,rrc. 

dickina% ian of v;~~ I~ :Js  ':.' 133 do;)tfl e I 

t ilruat; f ona cf v s 

with oe?-brl,in'byB TI10 ~ a l i b r o  is 2i >%L:~RE~.:{@ f9t5okp fi~t%t?~fi?r, m!i! SO 2~3ny n6 t!l i vain  

-p~~~~tp:- jr~s irk i ~ c  ,.,, :rq.: ., kri: <rxi:,~&<2d 5; fi con'& %r:ue ~.!Ltbou"ttiic?r Lhan t h o  o:1:iiin:xpy 

1,inehi2a a d  ::;i:jablo ::Q lojl;: :.I:-; 2% ri$i;lri%~e j.2 -i;hc-: g;kibiiro, ' 3 ~  p : 3 ~ . s l ~ ;  j.3?1;0 

wrgillftc? ~(32di>c, i;;- 54.11 j~yo'oubly ui$!i3r dlviiie i n t o  zxu.~d?;!~-r3 of lovi igzai!s 

?;.klqf 11.+"3r:j o:~? j>cjf~sfhlj; i i i : t ; i ! i p p i ~ *  s i i t  i r e  l y e  ?'F~!:I t?i3 f ; r w ? i i  t0l:l i : ~ X t i i i Y ?  o f  



1% f 3 ki-ctl!m ?;I;:& valuon dn not  usually (3csur ~ ~ i . f o ? " ~ l l y  a3.oll.:; a 

v2Ra, bu t  oczc-~ i;i $;!lor,$s, ':i$iepo is no ;zscLne bji .;;hicli $I!e si:r,a oi' t l i i n  ei!ool; iaay 

ba di!t.jx?ainod othar  t1::jn act \ ~ l .  ~ ~ , i _ l J . ~ ~ ~ j ~ ~ ~ i ~ ~ ~  Yha vein 1s !~~f;rozig rinrl wo13 i . l cr i~ad 

n&tti,~ugi! xxtrz+o;.!, zzfi in l i&t_y tc hktj-u o%j!es siiou'cs ito Ti:: 0j:n is c!-oaialy 

u pri:-ilary or8 ac: ?so$ ifi any s;3nsfi c):~~:6u6ml S>$ B O L ? ~ X ~ ~ A ~  c?~?i l@b~;~@nt*  it is, 

t h o r ~ f ' o r g ,  gerrtti%a.. bh;it no onp:car:it.,blo d f r:ii~ut Son w i t h  do ;>tli ne:lB ho 

axp"?c"rild* 

[;vj~<~;;~#''J~;x 

iS;.llil8 't;hcs ore i s  of g;,~cx.l @¶aria R S H ~  m y  iJ9 ~~gac t iac l  t a  hold iLt ;  viilues, 

.the vein f:: slaa1.l. tilid -iii;ou PP$.(;II: 't;o~.k f a a ~  beon : io~a  upan i I ;  t o  JIZ*~~V~V(~ %ti;  ~ : ] E ~ ' J I I ~ ,  , 

i:s th:i% 16s pz~ch;iss izu'~.l.d h a r d l y  bn ?:;a.s?r::x:.I;& lf, j1rjsc3~!;i., tl;n os:!ne-;*s aulrld 

ba inducud 'r,a tin sane ~r'orsk Qo ;>rove 9%~; lon:;t;i~ .ind:?&e an sx$;:noivr3 ;%ira;~li~lg 

poasibie,  P$ 3s aelr ~ir>p.t;hy of o elope - i ;h~~i>~f;b.  frivsr3f i ~ ; a - & i o l ~  



'i't-re rucks  of %iiis neg%on u r e  8. ntarfi? rj oP al.3l:-1rac~rj!h%c SCI~IW~R, slntr28 

a ~ d  e;unds%oms aitl: Int71ufi~u Lez~rLiTs oP p a r  ll.r:i~>::tn?~*-?, -i;il-tcd i;c> g-2 high nn;x7.o 

~ l - t b  a sts9ktr 0% a b t ~ ~ %  I> 33 cmd ii d i g  of abcr~"c dt?r:. LE)V;W(I Z;il~! 110~iihe 

ihny d l k r :  ox' (pcronntasac of varrgLnf3 ",hiclranss, now ronderod hlpA13 : :chlotos~ 

by ,"retc:lmrphiam, a m  irtalucisd i n  %hcrsn sch i s t s  nrlci ala.i;ns. 

them, h i i G  v.:$~;-j bmron  looking as  c;~ i:Alole m d  *unless i:old beerin{; Likely t a  :,rove 

tsf l i @ t l c  iriiIIZi3a ' 2 h ~  9n~453~7; 02 t h8  tNzxaiti~ veins is %ha% exj>oae:j. on tl;o i3nave?r, 



iiu 
Ox pos t o n  

g a o ~  ~ ~ q - $ e  of eha 
2;ldurssio J.ati_a -- 

&;of sckead aafip1e of 
suf ghide bjzusZn[; 
n o ~ t i o n  of L k . o s h i  loda -- 

%kt r:o;jgsr valuou cz-c d;:r;Lvad fro:; %ha clisl.anp~~i't;s in f i r x t  :v-qrrli>La ~nif  R'PE~ 

ac tua l l y  pri=sonC as -tlic% i-nl'bnt:x*al i n  -t;hcj :-;i.tchnd satsplc, .L%G L~t).[:c? of' sil.v~.r 

found . A , ) + ~ J  .....--.,-.c- or;ly i n  tho nulpkido, iL9 sul$hldos accilr ifi Limas gr(jfn8 i n  

only vxcst;sivc:ly :31aaLI. az::sli.ru"tn, i r L  is cjvirilont thu't %hag do not hn1.ti funy pr(>7aiw 

i i- rmnbnr of sci:o,ylaa s>bt,-,it~sd Eay pru:iPctorn f~rira I.lo~s h t ~ ~ s  p ~ s p o ~ % @ d  

t o  carry. hieti cs,;lpsr va1~~39,  3 ~ 4 . b  they h ~ v e  w i % h  Litt2.s rjua:?tiszj, betvi Lidcc~.n frruza 

A ~11x13 re231 ~ ~ . l a ~ c h i t o  ;3tai-~,eht gatahas oxs %ha littlL: b u n c h ~ e  of' t;tlLi:&ld~ and (rive 

no idea oE tho aceuul gov:2rty oC :'Lhu lodaw. 

$;he gi.ed ticncp i;ga&aj.nilli< ua&jfi:n, 4 nfaaal s k o ~ k n d  ~021s conEainLfig c;:i3eaz:: - - - u& __, ---------- 
53~311 an Lmekc Crsp]r ,., il;f;or.aec%fnf: %he k;ciii,r.:i;s. L%- is l;ao si:lul% .be i l ~ : : c l ~ ~ @  

c.;nsidsya.%iun. 



brmch sf C a o j ~ r  i;seek fibnu$ u mile: bsla-iv t%3 ournit of ths ptrl;a cm tho iiav3anirr 

irlvsr s i d s .  Yhs "c;oye;gu.;?hic i;iuy i s  i a c o ~ ~ ~ c t  hero, as Conpar 9i:~s ; r ~ d  tho s:!!nll 

In u va-2 stuog side gulch ileaitin:.; ~ i a &  f r m  -~hi-, r~a9n guXcfi :ztd va5t.11 vory nbpupt 

rvc,l$s, at~out, i lzalf  say beL?iaan 621.3 t ~ h n  g~S::h an& t f r ~  su r fkc i t  uF i;hu 4krrlda. 

5321~b l*he couzitsy rack $a arr ~~L2401:~ky fol(i~Ci ~ ~ I & ? B % ~ . I I I S  i i i t l l  bsdn sbou2; :I 

30 6 fnclian i n  tt~ickrbtsa ~ % ~ > i r ~ ~ t u 8  f ~ u m  una maslnl;ki~~r by  ina all lm~f..Lfni;s ni? o'ltaly 

ma$arial, ~ J I B Z ; ~ ?  .l,St1;es%~~~~5: ~ t f i k e  in it nox*th~~:e::t:~rly d i rec t  ion pnraa:llciL 'to the 

~ Q P E ~ S  oi' t11!3. iit~in : ,EE3&;  : - ~ i ( h  B X % C ~ ~  t j o m  in 11 uc.:.;tsrly di~.vct$on fo %th l~,a%f;o~,la 

od' tale {*orgo ab~~i i i ;  ~ ~ R % $ U ~ ~ C I ~  ii~r0 t h 3 i r  plaee %a tnican on the: zaurthati::% side 

of -%h? m i n  EcjrgQ by a ~ ~ ~ r P a s  of c luy nAa%as nr fxr@SITftno, Intrudarl. ~;armsca.e; of 

i5reetneGnz~e ?.n~i ri%?~bann, L :%e6:i;Br>x~ T'ro:n %ki~ .:wo~'&& up $110 eldo v a l l o y  t o  kho 

po i~ l t  :,bozo no OPra oaJct4ra is ; ~ V O E  i'z th3 d;c~'C~li k ~ h ~ i e  

2ba Lath, -.-- The ;f'el&d Pirms&om:o :PO oui; by a ~ ~ c u t  i_n_"c~*ueion or dlu'unee stllfch. 

has it;an,P,i nc?t uxor-i;:sti m y  a;~p~es~igbltl ,  o f f @ ~ %  &;iup, fib~$ I l : . i ~ : g t ~ 1 ! ~ 0 ~  but, in f l .1 .~i i l ' I~  

ir~G'erusioe in oyig%n. ~ ~ t i . 5  ct>ntac& i r : i t I i  the I f ~ s ~ % o n d  t l ipa si~,.:t m i l  tile lode 

iixkoilirn ~ a s t  ','or nvok abG3 f t ,  L'fm c3I~b~snn liar: br3en axl;erholvc~ly ninarnli~rxi with 

suLlllfaiaa, zLPoFly pys iLu ,  s ~ : i $ t i  r+ -iE%tl;La chalcopgr+i.te. A L f L t l t  oxidirt%on hfis 

occursad sa 31 a t  thfj i ~ t ~ t i a ~ ~ ~ ~  UZI B@%lb ~ i & 3 l j  ilf %h~3 ~ z c I I * ~ ~ ?  %c; vmy i.iuc:k t~%nfn.~d 

r!Lth i ~ o n  cr~ ido  L ~ x ~ ~ ~  i'ikz1;; c T  ::uLpktm t:;eaivod ~ P G Z S  %ha ? $ ~ i L a  nt9;9 to bo s u u n  

d @ ~ l ~ ~ ~ b t . d . ,  011 hh5.l r<>&%.k,7 >A% $.';tie ~IDLLBIR 0.f d1t1~f ~ : f i Z L l l  t~f;r~3&iXb m i n k  C P C C U ~ > ~ ~ ~ U  

L C  this lode is i'.r;lo~*%od to isxi;ont;: i n  a ~ : i x 1 o c % ~ f o  rat>rLt fr - :~~s t  zlid sfat~i;l?@fi~% 

f OX' h %h0~~f;311'r f f + < 3 %  i 2P  dDPO, 232;$ %% .::tB njG.'ir f 02.10!70tii O U $ a  



ThPu p y r i t e  is soa%.t;ersd tir~ot,ck %ha d.snss dlnbtiss qulzrs t h i c k l y ,  buk 

2. d : ~ %  it:Ii)s ~f $Alli3k~id&3 a?# usual ly  ~ % d . I e  

T;,o mr+p3r?,~ of $hi:: :3dha16~1i~e6 Z.,TLB E3r atltll? :;t?r@ t : & ~ e 3 1 1 .  211~ of tii8 

unoxbiifxud cuLphfrfc: $:zu t:&@rt f~;r a go;-tion o ~ '  lihd riir;.bfinco ctcrosa tlte uutoro]~.  

1% Cu. 
OZ :E,P Lon 7; 

baa uat iricraaeied tkb2 %%dun of tho mee The oo:>gsr i s  w ~ ~ i ( ~ b t s d L y  ~ o f ~ t ; z i , ? ~ d  5.n 

"cne &i~*iL@ :as ~xlautie ,.-rt%ohs 02 ah;srlt?og~r%$a $: thoao r;rz:lplr?s wrueo &i-;ken 

Pl~oru t ha 71!?r,L i?-ivtxt-abLc! l_r!ntc;ing ,:3*or%iot.l~ a? %;:a Soda, tlla d@ tiryowi.i;s Go fiat hcrld 

i n  xrnabofaig sxi;i.,n:;ivs snc! &ep f ~ ~ i ( ! h f j i o ~ r  01' ~ r 4 c n ~ x d ~ ~ y  B X F - ~ ~ % ~ : - K B I ~ * .  . :31~1 ie$d  

actiariZ2 i h u  t h i s  o:3la c % k m h  hna beoa so !4f iE - i lC  %hat i2irx:a :~%ocesstss Il:iv7j ytmtj 



FI., L L . ~  dopun%"t ? r a w  c~x:jrxfllrrcd on th.3 snsi; naak oz" t h f  i r 3 ? r 3 ~ l l ; l  ~ : ~ v u z '  3% tile 

foot oi' the :;:zbusnu L U H ~ L S T ~  fhey are i"'~11rtPef3 t'n Lht! ~ O ~ C T Z Z  $?a13 by $*sic3 larf40 

sad ~:lurr-i*~, .i, s*ou:-jl rp~lug:ica2 F&,I ~ R B  bean I"&&? ur biio l ~ c ~ i l i t y .  

Gn3 of t b ~  d o i i ~ s l t t ?  is f2I)O a, uimvz tho T L Q ~ T  O ~ X  tt1~ W :st (3Cn -l;hg 

~lc:tm'ca%n gesi; of' t f y d  c:ivt;rG 2319 ~ $ i i ~ ? r  un13. thc3 i3~n~ik  a t  %ha fnai; uP C l i c r  s1op, 

Ff'ie Rnbssn~l  I$Lacisr has c:r-~d a v9ry 1~~nnd, ??:!.at va l l sy  whose? bstl hris 

an ~ : L w $ ~ ; t f < j ~  05 3800 fLo &;0-&3 R(?F: & 3 ~ 3 3 ~  '2h5 -?.~~3kr':::% of 3li.l. $Iacie-c ll3n l.r?f% 

this ~ 1 d . o  velley. f i l l e d  :%i.Eh Jao::~ !!~3?nine% mdiorial  acvcr in~ t  up 213. 69;i~~r 

fop.r;~tt:'b<jns, 1 2 ~  b ~ t t l  :;idas rif thtr \~e:3.9ey f:~Landi~p; cotik ;"~tio% %lie ~ i : t e n  of' the 

:!lou&iij.n is e beacf:, i:czra 500 ft;, highes %hzm t h o  bet tom OF Gl?o vn'lloy. 

iin t'.ie nestam a i d s  or th.n v ~ l l o y . ,  th is  bex;ch litis Ijoex cut i n t o  by 



3 0 ~  g%* of i.iiz;fiay altgred BI?EIIC:W IIOF Ijekc!a isto a corapact frurn:s%ono unt'i nbovs 

.t;h;a$ ntg;.;fin fir:.lua$utm tlb!;;,& 206; f $ e  i n  f4i i i :&1;~351,  :r"l;lj. ttbo~r,~ ti13 1i190nfi0lls~ 

!rfOre L g d ~  of tiLt;:3rk?(j i&:l& rmii r;ur:yi;edit;a i%nd 8% a iilstiutc;a 02 j~ f :>~h t~ ; . l~  "i'i)O 

fto Si;if;l,.op i s  ci r ~ ~ . s o ~ : %  inl-msiv~ ;rgass of t i r i a b ; : ~ ~  anti ,145bbro 81nkistg c ; u t ~ ~ ~ I d  of 

the  moufi+abg. ';"lit3 ;.tnckj?mn%s d i p  i;m;ard 't im nortlizua'c ant(:$ t11a rwurit s in  m t 1  dosin 

:t&o~p; 2%:; f';;~o t o  6 b  i-Lor.i;h c i t  a ~ i  c~4gJ.a 0% abotkt l&O t o  15 :!de~i;~"a:.>s, 

Tho 1;S:mstoru3 ie a t h i c k  budded sasiea with fnadiu9duel boils of garhii,ps 

one tit  i?io feet ku 'P,i;icwgs:3 nspriratod i t 1  Borlc p2ar:as hy pnr.f;in[za 02 'blt.inm?~' 

n! .i;erial. If; ri:; ":ii;.I12 - . ;;tmi2 :s_rl(! cclnlniraz onPy :-r s i ~ f l  pj-oi)ortinn of c1r:jreg 

n:3%eyi2de 2Jo~g 1;ho bruy: of $th chill i t  sakes ? J;'@:! of ~1%:f:$3. 

Vhs Ciabeso :ihici; 90~413s %he ~npgt~ i i ;  nf t o p  ok' tfis !zoun$xin mtd 

funns  iz rizuc!i larger. .-- rxz~anr; i-Lu the  e!leti~~a,:-ti is 811 in'f;relzaivo rack, AlX of &fro 

~ t l r ; + . - ; r  li~c2stol:$>, ~ ~ G o r l y  ing : : I ~ E & ! . ?  8 culci f bestu@o, are cut b;j iiikss r.:z-lci iyra;<iiXr.%rs 

mass,- ,;t.> .. ~f -i&f aiut>asu, Tllu s,:zrl?c~ ar!{j. qi-~rnrtxite i i ~ a  b n h d  m ~ t l  nlti!.~*i.>d by it, 

83~d tha Ilr:aaloni: I n t e n ~ ~ e L y  z.lts.ror3 -t;o +y~:*ontl.ltkr ,%Insee of f;::t:~xxr>"t;.i.ith nub- 

0sclin~te ~yrcjx@nn,  .t;rarw~lf.bn, sptcult?.xbf t o ,  ai:t%nrzliGa, ~;mgaoCZ-te, (ltl-ertz, m d  

cniuf lao :;orie bunr:&us of ~ i i L i 3 f l f  ties, f?o~*nite a~ t t ' ~  chi: lr~op3?.ri~jia :im f ntorgrotm 









Zhs uppar pofiionrt of the &Sorite ha4 ceo&aa, %hey were sPi@tEy fraotw4 a d  

the ~PIB~WPI f1;SfEld by ~UEXTZZ pyr%f;e ore, depooa8t;ed by a hot saolutlon ~sasgfn.$ 

&om lib8 &ilA unaooZe8 gmrtfons of %ha bllorite batlow. 'rha bearing of thfe  origin 

~ e ~ h  m d  t b  stma sidPIB as th% vefn %%lael$; 2.e. 4 ft. at aither end and 

depth. Two hundred feeti 10ptfrsr in alavattfoa 3.9 a B IfO deg. Yb tWretction at a dis- 

fB., tib;ts irw~09l  runs B 13 dag. Be It; then bnfis crli&@lgt wa~tevard mci runs 60 

%t. %o the breast Sn a dk~rsaLion B $2 deg. E. Fffiy-four feet Psamths meubh, it 

gaseera P P ~  %ha oclntu~t aim&& & d o  %he dioritie. I4btwa feet from t h i s  eon- 

taot;, a ma04id vein f9 snrtountared. T ~ R  bakmee of %he 81mml is i r r  the, qwrGz 

dPorPte. T U B  vef n i s  Puw f ' t  w%de and akom1y resembles the uppr vein f n i t s  

gsnaral ohwauttm. 

A mu& Csmay ~oat~eyta the ore &own %he hiZl f ro1 tha we& end of the 

open wt Bo a gain$ mwtbib) mouth ef %he ttmmll. I% ie sent Tnu1  .there t o  sane 

206 fti. below fn n rottgbly crawtmet~tt ore ohute. The &fl in wbPrth %he ora i s  

%retattad 0 1  f i t t e d  wi+h 3 stamp3 sind one &or% amitgwsteing pXtsl(ia. Af-ber cmieb- 

ing in  the- ba%tapg, the @g m m e  oms LRls pZ&e unb the tafiings are anwht 

i n  a m d l  sluiae box f i t ted wl%h om@& fi%fb@, 

VetZur, of $.ha Use. A Lmge smyb of the rmeragp ore takm to tihe mill. was ah- 

eaineet, %%&a OF@ ~ h w e  BQBPBF~ &phfdgtsp bu% is ahiefly uxldea. A sglenpka alsts of 

the ~ u l g h i &  ore from Che opa su$ weis ubtugnad for oop~garisen with the avarwe 

rug of %he we. 1x1 mder $0 arsaeeain %ha &motion, a saple of the t;nflhge 

w e r ~  baken f'r~sa Gfte &og of the sluioe box and another 9mrn the ffne #zrPba at; tb 

and sf $he er3.ufee. These a ~ ~ l p l e s  gav@ the Pollowing rsmll;~: 



AU -43 Vdu8 %El 
Bo, Gag3.e Oz par tela 0z ger ton p r  bon 

ALtho- &mfe exlsewfv8 ew&ing Beve been padu(3tdva of slightly higher 

vaXurgrr, 2% irr safe t o  s ? s m  tbne &he grad@ of %h am hers been mcrrrstateb by tho 

ovmre, Prom Oh@ z-@BU~GS R 1iwnbe3~~ of hf@~en@es may b dram. The nvartige grrsdo 

of We me Se low, too low t o  be of psmise ig 80 md.1 a m f a a 0  &mi%. AS 

the m%l.u~s we fler~ibly im@gular&y dbat'f;tbu;eid, it $8 g a s s l b l s  ehwt tho= pop- 

tfosa of t h ~  we first rn-d say have been cP hi&@r grade. ks the tailfnge 

of tb shuias, box gave the faigheati resuAt, i-8 maatas tihat Qh@ p n i t e  and not the 

gum%zl ctwries the goad vd.ws. %%a very fm vdue of %he ~u lpk ide  ope mufd 

fih5t.1 iadiaathf ghat without concg~nBsa%i.an, the mlut38 me $00 1 0 w  t o  mdm the 

mine gay, The extraation ue my ba wen fro= butB of tba tailin@ assays ar9 

umatf~i8(;ttorF1y law, probizbly on aasount, 0% the sulphiires ba@rwlng to  agpear 

in $he ore. 

2he proc3pati86 vdue of t h h  prop$rf;y a11 e2ewnd (1) upon %her e*en% 

a d  EWI3@r of $ha V B ~ B ?  ($1 OB %be JSP~%S%BM~EI OP %b yetat~ wEIBrl V ~ ~ U @ B  I n  depth. 

~f t h m  v s h e  as obesrved upn, the sWaat? and 43?0a a e i r  origPn, that thsy 

wblf not ex%onil Em @wa% 4%ejtnnoes in t b  direrttion of efirjrir strike. XB l a  

doubtful even i f  $he ugpr vein wklg extend auffioieatlg iss lauewd the -8% 



Ba be interersefrerl 11% %be twnal, ff9%ns waoois%ud wf$h aontaal deposits of this 

tme a m  &w~tctelr%stictaflg darre&ar mdi dliaoonOinuaue. Thia 3.~3 aeepaidly true 

&en the ~ i n r r  me Bh~me1ve~ of smU sSae ae fs &Be aaae here. On the &her 

h a d ,  it i s  p a b a b 1 ~  that mwy mr8 wfna of Itha s m s  tym will be isoovareb 

em Bfra am8itSona wbioh eauss p a u ~ 0 f u n  of these great contact* ransrei are 

%be Smz BV6r a aide assa of O O W $ T ~ ~  Ths degoafta a%@$, therefme, berrarn 

preduc%ive wder iavmable aondi~fsrre of tiramgrorta%ion ePld trea$rwn%. 

sel-s may eaxf;ml. The values, howverr, whi& s i L l  thug p e x ~ i &  l a  depth a m  

la.#* Cancernix %be downwad eztensilon in depth sf them if rosures, Zit t le  o m  

b eafd mxoapt %ha% %hey me mas11 and irregular and X should, thesefore, e x p a t  

them t;o pOwh 0u.t; wsh mrts rapidly a m  lades of gre-.:tsr width tmd length. 

9~ 8hs whole, the %%we sf this g r o ~ r t g  i s  not; prolniwl;ng, Latld oartainlly 

frm the availabbe workings m d  axll)usure@ it oould ntHi auagport art eMerpiee of 

any mgnP%t~da, itspaially fa vlaw ~ i p  2ta isoMiec2 ~>gaf%%o~ mt3. the coat a$ trans- 

prtaOion anrZ aperai(jiolza 



Ineiden%dL t o  the amk whfah Sormb the @hie% purpose of th i s  expditicm, 

rs large amber of smples of rock brew% cat; By graageating partfse wem oollecrtisd 

Such studies, ~f eawm, arrngot pmBamtd Ba &ford m n  an appPoxiplatta 

%dea of *he mlw uf %ha gropar.f;iea fro& &&oh the rock is t&n a8 axtent, value, 

I 

hafaa%ing gos6jibilf%ies; For tb m t w e  of %hie O B Q W ~ U B E I  OR the3 c~gper minerale 

in the rook fs a %him v&%h as txapriag wit& s~e2m9tr @an obauure or invalidate. 

A numAer 0% mah mawenugte were of a s p ~ f 4 l y  in%erest and w5md %o 

as t o  wamimt furt;hw inve@t;fga%ime Moat of' %he oammneea Puma o f  native 

aspper oms whic~h for masane earliar ata%ed maem t o  nm ts  desem~ agsoial 

a%.teation, These ocow13enotsa a5U be beearibd below. Tim nuniberrs uarresponrthg 

wABb approxhaite Iwa%ienfi and numbere in e i r o b s  a8 given an t h ~  mute map No. 1. 

la-hive Dspp~r Oeomnaesr. 

Roak eos2;ainlqg naeive ~ o p p r  ooourrs 8% a numb32 OP 1 o a a . l l ~ f o ~ ~  9 ~ ~ ) o i -  

maw from &ix auah laoal%P;iee ware exmzimd a d  From the desarf gtitms gfvea by 

mom &om whom Bhe syaerlmna welee ebtadned md *ha a h m  of the make in four 

fnsQmaepi, they seam t o  rn t o  em ex.adna%f~n. The evltdenee afforded by 

thetee epsirmae shows that th copper i n  el1 of %hem four fm%mcrea fe probably 

0% primy rshertaater; %hat i s ,  5% i u  %he, result 02 amgmatlve2p deep mated 

prooeeae8 and not o f  a t a ~ f t f ~ ~  originI and m y  be axpeetad to oon.t;fnua in degth 

as far ars %ha enrtloefng roak m y  oo& fnw withoil* a r  ahanget. The r @ g o ~ t  n of 

a-ent sf rafasralizsd mps w5 probab9y exagpratod, but %hati is un inevitable 

~@EI%UF~J sf t h i a  aEass af respopt, 
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2. E~,UVBESM - grapesrty belongbng Oe jake Iafste8. g)- L 

3. H$ddler 302% of iiBi$e iiiver - woprty h a t e t i  by John SincLair anit obhms. 
d+ 

4. Oamp ~rselr - gmgerty Ima%eB by a. O. SargenO. fi 
c 26 

9. ~ ~ s a r r a  Kivar - progerty. ~ w a t a d  by U. C. ~mgmt - eraot i o c d i t y  r~1'71 

not; b o w .  
, $ f .T -I?-+ / 6. M \ s s e l L  Glacier - near Skolai (ilaaisr - reported by HI*. Harnsr. 

;r;\iv'"S 
'&' Hotel*. A gmup of ~Zaiars looatsd by Captain Bartman a i d  assooiates. The 

rsck Bmught $&om loadiDy i s  a danso P ine  pained mtaa-iLTabr:sa; %ha$ is, tr 

diabaars i ~ s h i a h  the p~rsmm om of the oons%ltwr).G aofn~~ala,  has been altared 

t o  hornbllend@. Thie t y p  of" aP.Cernt%on Sa preduc9ed by ml;arnorghiani, the offedt 

of presaurccs, Ma%, cd32cuhBkm ho0 m$era, eta. whiie tb soak was &&ply buried 

a d  i s  in nu seme %he effect af weathering. 

%Be- rock i s  ex+r%mly tmah,  a d  @how8 PLO ~vfdenae 6f I U F ~ ~ B B  dferation. 

Thou& BBfs rock aw mlattar~d atnu%e snd t h h  fla)ree of native ooppr, r a ~ e l y  

more B h a  1/16 inch in d i m B e r  w d  rsit;en auoh w U B ~ ,  bu% r-any af $hem readily 

defeated wi%hou% ~1 g1ms. The C O P P ~ Z  fEakes  m112y Yn gatebes or aasbefnted 

wiab wtnhee, 4$" &glassy Q U W ~ Z ~  a i o h  imt wolaas oases f I 1 b  w h t  sippax bo have 

originally been q g d ~ l o i d a l  aavi&fee i n  %ha msk. 3ms a U  oases, the raioroacroge 

@bows the aopper t o  be aesosrinted w i $ h  gum s v g ~  &en %ha% is no13 t o  be O ~ B ~ P V B ~  

in the hwtl syecfmn%, ua8 wfkh s p f d o b .  SornsOWa %bat a e g w  oocurs in $ha 

hornbQende, and ~ o o a s i o n d l y  mappet about the gra$n~ of mg~8tfDe rPhlah about3 

in the rook. %a ~ ~ P I B W E L S  or apeninga Plhrough whhh it utan Pwoe e i n e d  moaess 

tro the rsok me ubasrv&ke a d  I t s  raZatims t a  the niwrals of vdhiah Qhe rook 

Zs ooftt~sed yrtint $o ice depektrCon during fhe alterraP;ian of the  oak f~osa 8 dia- 



brae 'tro a gregnst;orte. Xt is t a  be mgarded ma primwy uopgar--1.e. not pradiuo~it by 

the effeat of watherln& or meondiary snritrhnwnti, Fop this reaaan, It &?lay be ex- 

pected t o  oon%inw t o  as @a% ~ s ,  depth rnrs t;b rsak in whish li; ooaure;. 

Ths enclosing rmk l a  ~ e p o r t e d  Lo aomr a lwge awa, a 8Batemnt whfoh 

was sot wrifisd but Wish %here wew no suQf&aisri% mneoa 'eu 8oub0, A large 

smphe OP *Us robk mi&f ng eom S p m d s  was sen3 for 8ntdysi&, the ~wftlcs 

w $ e ~ i a l  hrpzrfng Seen %r-d off, in order Ba gee the ~ftrf!ee%&y m ~ l h  rock. The 

assay showed 0,65$ cagpr. The uwmrs regsr%sd 0 ~ 3 %  oopper as the amrage of a 

lwgs series of assaye so tbt %hfa figwe fa probably fmra a mlacted gleaa. 

A% %he Atlm$ic aha@ dw&qg %ha lasD three years as at;a%erli by Riakmd, 

(The Cogper Urms of Sqprier, by 2, A, Rickwd, g. 73, 1902-3-41, fhe 

averaga gislct per -imn hesa been U.4, 1P109P3, atfa Z2.36 p b u d s  of aoppr OF 6.57, 

0,955, ennd O.&33$ raagecti~ely~ The value of 0.6% in tk ia  spaireen if unifom 

ovez ~tt Iaqp m a  wou2d only be gosrsibh io M&ahfgpdn under iihe wry Srrooxtlble 

;rsondi.tiiono at; the dtlant %a mb#, hlncier tBa f rao1.atsd mtl d t f f icul t  oonbit ions 

mavafe~t Pn Alaska, it; coU& hard2y be said Ls afford m w h  h a p  of' profi%ahIe 

exploita$ion, ce~tafnlg no$ u l  %;fie frsssnt the. k V ~ U B  o f  0.355 an stated by 

%he o m r s  i e  %ao low t o  be csnctk6erad* ma oaameace i# bpor-kaat, howcatrer, 

as it povss the gmsentzap of p P m y  ooppar i n  tbdt gz%tntlatonea over nhat pwpofia 

t o  19%) a large arm, aid in Q O ~ C B I O B  wi t& o$br waumenoets s trtted below, lenPla 

emaur~emnt t o  the hogs t h %  ofiher emti riaher uacurmarras of workable m~rifer 

m y  be discovemct, A v l r a P t  %o % U s  XoedP%y woad seen?, useless a$ present, 

W s s a  further work reveals %bs pmaenae ef sws 0% batter pa&. 

;h92. Muoasna. Rook was bmuglle b j  &. Jaoob NafateP, of Tonslna f m m  KLuveana %\ 
\~k 

Cmtsk, oonsninad na%ive copper in greater quontlty. The mok is a dtPrk 

peen, dense, and fresh krzakalng greenrstone, prababzy oms a diabas~ ,  but now 



dtrftrad t o  a mixture of ~Uorgte  a d  qtl~trtz~ Spidote i e  premnS in smll m o u B s ,  

W the &tarrai;f oaa whlcsh tihe rsek bas uador&one am t o  be attributert Lo mtm- 

@rsrpb%sra, and the copper frona its mh%isa %a *he asmciz$sd minerals, ptlrtfaufa~ly 

the qtzsr8z is probablF pr%mry; l ee .  aat; the r e ~ u k t  0% owfaao agencies, The 

garti5alas of oopgsr guta mt over 1/43 imb 19 maxitima diamster, and mostly nf 

sgsaller f~izb, but r~cak$@r@d qui8rs thiefe3,y th!rough the rook. They ase solid gw- 

ficlcle and qot flafcets. 

Bn wsay o f  8 h i ~  rook y f~ ldad:  oopwr $.M$, a low v&ue fn view sf the 

apwarancla of 610 mah eoppfr in t b  a ~ r r i m n .  Wher erpairnens f r o m  tihe tsme 

IlweZity s h m d   atah ah, ehlaeclony, swh a@ Fsequ%n%ly fills &he aaygdulea fn the 

gmenetiona with maseer of ablorikrs, m k i ~  up the beiLtzfae of the roak. Copper is 

aaattemd throw i t  in large ragged flakes l ~ l d  patehas, aften of 1/4 inch or mra 

in dfamSsr, usually of latar f o m t i ~ n  thExntb ~hallcedony. 

The general aggiemfulee of %hem roekr3 l a  suuh that the Isorpllty ~eetae tio 

fne t o  raarrmt oxamfnati8on m the degosiii %f' of any eSze aay prove t o  b~ o f  130188 

bpoPtaae. 
y, 'It 

'!-f?3. O m  Creek. 0x1 the stuamit of the b i l l  near C m p  Creek at tho point shorn on 

%ha general by tb blaak squara w k e d  W. 2). O. Sargent reports the o c o m -  

eabs of n~tItva uopger fn thg gr@er~loDone there expoesd. SmXp;Las of nu$geta of' 

cogg@p about; 1/22 inch or w e  Pn a i m  ware bvought; fn whiab am fiesaribed a8 being 

B ~ Q %  P;hrou& the pnnstone, H ? I B ~ ~  *hey have weathe~ed out tfirougb the aotPon of  

~ P Q B ~ ,  %hey wore pi&e$ up sn the surfme of $he ground, A acarnp3~ of the raak 

wae bra-% ahowing na copper, bu* filled w%%h 6a desrk red minoral with goad 

slaavqp ldga ~~rnp~izg about 20% 6f the rook, alrarakn&Blorz of this mck tn 

%hi& eaaeion shuwerS that it; rvhie mi extmmly fresh olivina dfabti~o, thou& its 

vi~1aWiered rtgpewmce b d  Led to  %he belief  that it would grove highly deoompasad. 

The 61iviltt3, &ieh SI a dneral %ha$ Bwakts down mst madily undss wcn%hsrfng, 



waar for tho mat pr% f r o t h ,  The red Hlins~ds groved t o  be iitdingaite, a mineral 

of not V%W mX1 uadese%*md chelafoal uoaposftiori, but &I praduet of the reettmr- 

ghim sf allvfm-basing Ucabams. 'fbi8 mineral f a  derived from %ha ~Siwfne, and 

the cryst~tlra BB sli'(ril3s m y  be men :srtly ~hmged into iddingsite, The mfneral 

f s In past corapaed of &nuts walse  of bmatii+cs. 'fbtrs rook sttsws ran assay of 

O.Plye auppsr, 331%~ resul% is dfsappofating - t>u% the lwd.ltg - i f  the &H- 

orlptfoa of Ohe a&@ of o@ourranrte Pe a u m a t ,  seem p~mfdelng em& night; mwit 

sxamiwt f on. 

4, Ctlismoa Eiwor. A fiirafler wcurrenao %a th% 0x1 Camp Cmek Was reported by 
I I 

fjl' Ms. Gargent on the Chisma H i m .  The exact l o o d l t y  was not learned, but the 
If 

ip appemance of the mck waa exaokly si~~flsf;r go thnt lmm C a p  Creak ab~ve mn%isned. 

2. Rock brought b g z h n  SlnolRLr fmta tPe Wddls Pork of $he ivhite Iiiver. Yl+ 

sf muah c& the Lake Supriof mxygdal@id. The copper l e  myar'Fed t o  ba soa4itierad 

through tha roctk: art f ~ o m  Lbe appasmcsa of the sgeobmn a depo~it may ocow 

there whfoh f s  af a m  val~te. 1% m y  I>e doubts&, howver, f f  the looaLitg i p l  

worthy of a vieit ~S-tfitlut mre rejliabls infemt3!*io~, ne the spc in~na were too 

mU. t o  fwnfeh ang %deer of %he aaliuse of' the oaowence a ~ d  all. of the in- 

of RuaplrsU Gbcier, mar 8 k s l a S  Glaaierd The aappr i s  here aesocPc~ted wish 

ahtdaocite, m y  Im ma~ndery* L\r% the mBe~fa1 h o k s  ~;lroaiaing. The m y g -  

dalsid contaim calebte, <md consida~abh &aloedon&@ silica - the leiat two 

minerals filling the mygdul.~#. Little Qsa ba barmd iroa these spachsns ,  but 



lan examination of the I m d i t y  oara be made vdt;houii @tila% axpenhlra, and seems 

a~az-ranted by the chwwter of tha rocsk. 

3. D, Irving 


