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i3 ~ l a s ~ ~ ~ . w f b ! ~ ~ a t d & ~  .(me :f%gili@) 8pdn-$&~*brrb02,tt~lQ?,h&b@::%~~%~ ; .: , .zW 
and by ~ 4 x ! a p m ~ s  ,Lah3.VLzg%fa~-fPClrnt~&w9.ten~(~~e @g7~J2)*:,-&1F~~~$ ,:;:! 
$m+ta~~tr;Mll:~&alrOs JtmwEastam ~as~e..a/bcw.hundn&~;~sok~wr%b .of' 3.5.t -+a 
tho mouth of T i i J Z  C~deta arrd!Leada; eant1.%0 : !$he ' , ~ t o q t  4'1Id . ,af kh. v f  rg$&&, 12 +\hi 

a dSst;ance of, &bm&~-A .mUe r tZ 1 t i-s &boua ;2c.3ni~$~ awwa W a  ,'v&~:tGbZ;& T%s.cn3i 
the  s tart  of a blazed t r a i l ,  at the southeast and of t hc  lake (soa Bg. 21, 
to Glacier &sinq Tho trail ia about 63 d l o s  long and follows the 
valley of G2liaciar Oraek, It risw $porn an aLt3tudc of 110 f e e t  at Lake 
Vbg in i a  to an al$ituBe of about 2,000 foclt in Qlaciar Wsisl, The trall. 
is fn V E I ~  .pmJpl .c--t%m and trn~ea sma 1 $a id i f  P4cultr-, . .:<: .. .. *-. - -5 ',; . 

* I :  . -  I" - , s ' ,  ;' . =  .' 8 . -  , , <J . .~,i*., '  J.L t- . ,.= I t 
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d iabe i .  B W ~  t a  ."m impAisive. %upgraph$= feature w : .,W ~henwqg .P$~.... :%r:y 
the brrs&:n.Sa% aYMCsaaealo5~ausks a l f u ~ w a , ~ d . g ~ o i a 2 & ~ b r & $ : i -  Xb , , I  '.,#i-!,: 

Maw -ia,:ahoxit:.&3 miles imig .and f :fro !,* ~MLC. .& fW lm@, r o  slf :rid&@@ b 

atend o t i - b . $ ~ ~  tlrersidbs. in*,the n'ilddls -aE:tha <hagin md:atWga@ .rise ; ,,.,.,I , .r 
above t he  flat at each end, A t  Z ~ Q  southma% end :pf .the 7,Msfn the .f;lrEb%,, ; ! d: 

gives way: a b r u p t b  in a NCi-foot drop to the f l o o r  of the next b a s b  be- 
law Glacier Baain,' The northeast end of t h e  basin ts bounded'w an "afi"pr'" 
ri ss Zn a&* 2.. The 4etI16h Ulacier flow 9o&W1bawfrrer@ lq$ tb inoptb.. ;.A 
east and of Glacier Basin md ie sewiP&l, klmdqed .Wet $b&s..thleh;ba~w:'- , ie : Ti 
floor. . .. 'GP : ..., . ,r. 1. ,. .I. C . .  . , .. 7 p , . .  
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!Fhe south s'lope o ~ ~ , : ~ ~ a c % & f  &ebi:.p#$8n:;fr~.m.4ha b f ~ b s r  -~;E.fjhe M ~ J ~ T :  f.i ', 
to an altitude of  &out 3,500 feet. 
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The no* slope o r  t h e  basin . r i m s  to-the ridge (see fig. ' 2 )  
which ex$enda westerly from the' Nwksonr,Ol~cie~ masdj,hke,Y@gMh~~''+i\ 
The highest pobL an thfa rfdge i s  a t  an al-titudu of: 4,820 feat  and ia*" 
herein re f4md.  t ~ ,  p1~3&k +'4,820, : %%ha &he . ~ ~ & ~ ~ d ~  ;;Bo#& $;bo~6@:~0f i :5 
G l a c i e ~  Basin Bra furrowed by several,Lof@ alteep $rrklS@s.: mFiws~f .tb*Sj@- .,,, 
gullies on the north alopc; are designated herein f o r  rofemnce 

*.J -2 ' from w a t ' t ~ , e a s t  a8 ~ l l l i e ' s  34-2, 3JC4.and~t5-. . : , * ' -  *A, ,, ? * ,  
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Them 1s no large tbhi $ii.%hs''ba~f&l: Ude+Itl and -11 spruce 
trees grow botmcm -42tltudes of 2,WO 'fn& aSltt -3,000 Teot . Soma of the 
a3dpes are pmti'ally coreed w i t h  Raa+thax t o )  an Utitude of about 3,800 
feet* 
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Tha dqmt3.t~ amit h p w t B d '  .'W :.IWdd)ih,& dS&&w'S:gP38.1;1t 1899 by 
Nelson and Smithl &/ Since 1899 groups of claim havo been located 
on bbth t ho  north ' and south slbpes oP OUcie'r Baa* Z/. The &st recent 
alas118 are mid t o  haw been located in  1963 by eeveral persons f r o m  

, , . WrPante 11. The ecplorktdry . workh f n Ql.smb1* EBB& . c~tlsj:s,ks ~f tw small 
adita in gully 4 at altitudes of 2,253 f c o t  and 2,285 feet wid a short 
adit aosrc?ral hundred f e e t  eaet af  gully 4 a t  ern altitude of about 2,100 
faat  (aeo fig. 3)-  The 10mr adft in gully 4 hsa about 42 feat of work- 
3ngs (aoo f i g ,  4 )  and. tho upper adit Ya &O feet h g ,  

J . , 
I .  

Glaeiekh Besin is briefly deaeribed &: t h ~  llrlghts 2/ and by 
hddingtmi '@.'I: This report ~ a G i e 8 s  tYlo 'rcnurlts of :a (fool~@cel:Swvey., . . 
fic ld e&aii%mt&~n. of Ulaclb~ Baab and ',$ha -4,dgc extad.Img.->ndrthm~ t f ~ d x r r  : ' 
peak h ~ b g '  h u w t  ahd SeptomMr, '1913 * . Orw .of .*ha ;p+pusea - 
of the field fmreatigatlon m a  -b trace %he4nre deposiZs, sf Orndn&hog#.~a&, 
which W& edradned in 19Q, z/ &authWfi ininto ~acter;~Basin~. . -Tha . :..:. 
genezu$11z&d g e o l w  -of I P r d h d g  B s h  .%a b c l M e d  kn ~fLgme.l$. . . , > a  

s I '  ' *  . . .  , :  . * .  ' .  
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Th6 principal rock w i t 8    lad lei^ 19asb1; 16. ,i s e q i a e  d f r k ~ a w . ; ~ ' .  * - .  

.of quartz. diorate (see fig. 3) .  . a  

6a s L 4 ~ l c  +.of h i g h .  & t a d 3  ~UPI. 
wktemz $i;db af t h e  Coasb. Range babhokith in s m t b  ..: . 

' 

and b8a;t.t y5L3Tar al?d:dllfes tnkrudd W?- , 
qwir$~. diior$%e; 3AZ1 and dikq-'llke bo&+s ' 
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" ' Th&A-~"c3:m&&i n&k~+cwig?hal Iy -  wers~aa&mmtaty r *k~p: :~: -  . I a ~ ~ . v %  + 

are pr i r m ' b X ~ 1 ~  g p l ~ . ~  c@ e & i ~ %  4d-Ch b % ~ W d e &  m h d  b ~ l i t ~ ,  -W,@j r.' 4Ldj ->L : ? 

an& pyWXf&i~ ' g P ~ l E ~ i t ~ ~  i ' Ti%ffWtS~% typ&B ;bf ~ B $ & B !  Wcludba ,bbt &%iW '7 :. ,-s ; 
quartz, pyraxene-*feUapar, hornblende, homSlende~WiMtefff&nd-g8r14&~1* 
varLebies, The schist c a n t a b  about the sane miheras as the gneiss, 
MSt@IYw' b$k @IG'&~, ;$~k%e:B$ldd' Etln~haTkC& b U n ~ ~  rm&3"L&iWUl'l%~ -0s ;p~~#$b 
and, pyrrh&%%e1.W'#~fr: weatwed .wfauea c k ~ c % s ~ ~ t i c a ~ L y  vb~W8$ w j ,  

m@&c#3ur&a-+ %a jcnarhW 'beds. are f l2gh%-aol~cd &hm%qam Mrbha: and dazk:: 
brown knpuro marble* Same of the pyroxene pmuJfLes am m h e r a l ? l z a d ~ ~ W b ~ + ~  ~ t :  
sphalorite, gelena, rho t i t e  and malplotito and constitute what are herehi" 
cell%+ j h p ~ . :  b d s  . ir _ +  I I '  .I ,. . , A -  I 1 

9 \ '  r e  . . a  . I  ' . f l l  22 A ' I .  I - ' . . . . ,  P . . .  ^ 
I , ._ , a, , - , . ; ,  . ' 2  

~ ~ ; . . ~ + ~ ~ ~ ~ d  am& :of the: m o k o r p &  - r o ~ ~ ~ . a r s r n ~ r ~ : . ~ a r & ~ ~  ., 1.i 
TRe:%gi:W1&3t:~str'W@~~2!:tbe. m s t m h & x :  cPoalca is 8- NtAT*-250.'d. i&d::thg +,a*: 

'general "dtp.%s &b~uk:60?~: MEb, >(S@E, fig, 3)+ .+;&!la.X4r&&g fi~d@rroamr,:b%lth&?% .'tr 
m.q'&T W r h ~ d ~  19d: % u w ~ y h ~ a U  arm* ~ s o t = l r r t m w  fobde&* , No b$p : *.?.:I 
scale folding Ma been recognf zed in the scquonco a3~'~mtrnorpMc r w k ~ ~  W*. 
h g  from mz~ic r  to Grawdhog B s b r  . 1=, 4. ! . ; , . <  Y e  % . , ,  .. . 1 i z  .., .r;- - ,  

-*&&Jwx%$ @ A % ~ k k n i o ~ W p h i C ~ d ~ ~  hIldv&'f@ cIlt,>%h@ ~ ~ 3 ' S t ~ h l  mi%@,: *I 
' 

diem& + The ' .Wme& ,dEsplace~&nts I along 4 k  %&xa am&&& . WsQ cse.t$' - :, 
of f8-UtB aj3e:cwm~W tha *a; 5ade .sot m&ly @W~&tcJ.s %hwMd;in$p:m&b~ 
s$% $WJ. lm~:~~n~r*- t l i~&t '~~Z$ a& &a aWdlt I mMrnlr$ and &hw: ?$hi&, w t a BrbEGop , ? P 

+ N i  cJ2!4T50 d, tdfEr 7.5Q''W. Md d&&at&qiQ m k 4 $ c ~ ~ $ r a .  '&'bLmw.pW@B t h ~ ~ I f ~ d & h g  
faults and tho narthewt-trading f ~ f i t ~  contain gutwtzwflubrfts  bmcSa vein@, 

- * 6 . . . . , ' -  7 .  . I 
. I  I * <, ...L>. ,\,*w.: . r. r - 6  h l  : - t> *"r>".%; \ .  - b ? > r  

'.'i:A"t; :mh@.pI%& t h e  miita&:of 'm'~ mstk9.n. ~ 8 x t % d i o l ; i t a  *th&$@mWq~: !' - 
mafphY b ',ro&kB' 5s fi&kl&l :%a b d d k g  ? a d  &, 6$hw #lam8 :%% G U ~ B  B C P W ~  ; 

be&&%ig -(see .a@ 3 ),*: Ab ' m w  ' p a w s  the wes tam .gwr$s &Xor?%f8@ Qo*nh&im, n,:'+:+j 
inQEdsimdI ~f %ha me%micm@~ic rocks:, E-bzbdB: cmxj5omd -pr&@p@lly nF .gwtPr,. r J r 
pla@oola~;e and b io t i t e ,  The contact of .th% ..etw%em qdarta dtjorita .appwrs tm 
parallel .the kddfng, The eastern quarts diorite consists chiefly o f  quarts, 
plag%dcWse ~ d "  b~ktibbnd~ii  p -K :. : ?  j b - , T  f! . c ,  i . ! t  . . . '  .. " 8 1 t a  :E 

' I ,  * I I 
- >  . V V f  - \ : .a , 1 # ,I : b ? .  , 4 1 " :,, " - I 11, c a p c - i,:. :; ~ 7 )  , 

M . ; I :  kmtib8 4&W'';M8& tMCk S ~ & & Q ? I  of p6kd~:lEi&r:9f sth61'.$$11 QEBnlb ,Wid*" 
w e  & s s ~ ~ i a t d  ~ki%lt injmt$on wiH..-. Rarg~gg&itea;.m?a&mg fbitl&mma, 
a h &  t paralhl  *as aedding~ They are c s q  oa a6 'of qtta~ta3 fewpa$? WSGO*~IY 
vf W*':">;' . . .- + . > ,  

I I 8 - , 7 .,?.>., ;,,< . , ' ,  ' , v 4 .  .,> ' + , * ,  L C .  , '-5%' ' 

I *  ,.?nl. 5 

Kost  Of the 3i23s and dikes of Glachr  &sin an6 vic in i ty  are quarts, 
pom@$&! Thqi,&bXs; W . c k ' f ~ , r  t h a . d i W , d n  nr~~lbert,,s.mg& flml:llk2, foot 
to 3&OE.C&% $wLS;hT&nes& and awrage &aut'12~fea.t;, ;1;ndit1.du&Z:a%k5,';~ hmc;- . f i ;  
Men traced f~.1?2m@:4,W feet. Pioat of .bhe.ni2ld Ua i n  ,a ,%ah% qbut ;ZIQQQ 
feet wide (sea f i g .  31, mthin the $511 zone 2xe several sill groups made up 
of:.fPm.tbree .-hi tm fndfvWuaZ sills4 i.Ji5.swna'.s$IZ. &wuw bhe yBil&a in 
contao% &th w e ; a n ~ t h e r , a h  o&er grapa. Chqff&res.a+mta'd'byl msW@rpbkaw 2 . 
mak 5 feet  to 25 feet #f & f - A b g  much QP- Gheb?,,~uttr~k;r the s L l b  .aw. ;3:.2t 

2/~aul t ,  HI R., op. c i t  * 



, nearly par&LIe~ to beddink but at mahy places they. cut ewoss :the badding far 
ahort d5sta,~ces, generaZly 3.n a mrkh88s+~mthm2%. dimctibn*? hvem1 . - . 
lare dfkas of q w t z  p ~ m y r y  cut the  me-aIph3.c rocka. M w  05 a i l l a  - : 
are c~flnmed by short dikes; . I _ I  

, . 
! 

, . A ? .  

. :  3 : .  ., . 
The .quart% p o r p m  r~clrs 5neluds .s;vsral. %ypypss *ich differ 'pr&~ip6i$ig- , 

in gram size.'and color, The phenocryats are- quartz and feldepr.;.%he - #  4 

~ ~ d R I a a s  is general&? dense, The roeka are W h i ~ e j . t m j .  U g h t  gray zlrX&;a*W 
gray-cg=m t . . I I . ' , -  i. . ' . . .  8 - .  I ' -  * - 

Basic A124 anG dikes occur throughout Dlscis~ and vicinity. h& 
are fewer in a i m  and number them the quartz po h y q  sills. and dikea , We 
M$ie dil;la a d  diked ,rang4 thichees from 1 fi" 3 goo%.-$0 8 .feat land average 
k t w m  1 foot; and 2 Feet thiok, Ths dilcew strlke nqrthmsWr2yl and .at m y  
pU6&s8 cmt the quartz parphm ~flls, The basW wcks..aFe dark.sp*e.en t o  . I+- 

black and are proMhly basa3$s, * Sdm racks are porpmitic;  t he  phenocryfite 4, 

w e  f&&dspax and komblenda, . \ I ,  1 > .  

q + . , A  

Sill-and dike-like bodies of brsccta crop out southeast (see f i g  t 3) and 
nortItWt of' Ye& 4,820. The breccia 1s c q o m d  : ~ f  wlightb aE%esed .frag* 
menta of mtmlorphEa rock and qu~ t r t z  p o r p w  in a ~ r n n k r ~  of very 8mau . 
ments 'and, camminuted material of the same roclc m e s a  The >fmgmmts rmp ili r 
a i m  fbm kl%ghtQ Xess than 4n tnuh in d5~m&e$ .to bqdcka 2. fwtrwSda 
feet brig, .. . '"Veinlet8 crlnU.inin$ quartz, orthoclose, 'and @%ma .cut the l i q c i a .  

* '  ' "  - 3 4 :  '. . . I  I - A - : .  ,"! . L 
I I 

n e  p i~bogg  and . p t m c t u ~ e  of m i v  mi~ . .aroas  . in GLader &sin ~ici- 
nitg ahow, 'in detedl; many bf the cPlaracto~Lst9c~ tif the geolsm and ~ t ~ t ~ e  
of tazo 1- aroa, The jpdow of part .of .& $#I typical, o f  such o f  the1 
geology of GhcSdr ';%sin (see fig. 41.  Thres'si-11s am oxpbssd b .t;h2s*pmt,. . 
of the *gullyl . The.' VV8abam s U  -brminatos near: tho  po-P uf the uppP Fdi*. . - , . .  . I ; - and crops ,au% rrgaia ' m i t h  of the adf t , . . 

I * .  
4 -,. . . , ' . I  ' 

A q d ~ - f l u o i i t c  b&ocia v i ~ n  .lies on the hanging ~ J I L  a P hemiddle : : 
aill'north of the upper adit. Near the a d i t  it cuts across the m$ddle siU 
and 'trecmes.th%c!cer, short dkstanes n6uth.of-the lover adf'b tk v q h  q 1 i - r  
The eastern 'spU.l;. cdntinuea along the h a ~ & g  wall of .the rn$dd$e sill, . The : 
wesbrrr spli-la.+ub acl.os9 the' middle ail1 t~ % h ~  ,fo&waPl; parallelk bhe foot+ 
wall for e short d Z s t h e e  2nd then cub across to the .footwall of the WStegn 
sill. 

, * ' I 

Plush of the ms~orph ic ' rodc  near th~~pppetl adL%:i;5 ~ l f g h t q  heWlW%~d. 
pyraxme @mulit@ and at the parta.1 thare lacabmt :4  f e a t  01 almost eoU.d;* 
sulfide 'ore, 'Phi3 mte,r+al extends only a few.feo-1; b t o  the adit. . c  

. - 
7 . 4  

The breccia vein cnd middle sill near tho uppep adit  a d  in pert of the ' 

lowll..adit aro cut *og a atockwork of quartz vethlots, ,  S a d  of the quarts ..t 

veblster c a n k i n  smal.3 mounta of galena and aphalerit#, . I  A 

- 4  * L . . .  .. . I  .".,_. 

. , 
. .  - . -. , . * .. I , .  , I  . 
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' m b ,  .wuah? b ~ '  9%. hs:cd .tkfa:..ralp'dl Cd'$& @b-e.;8g,~ r*da. ,t;6.~',-. , . , r ; ~ j , : ~  ' ,  - 
g+g*&eii, G&'& 6 ~ & h d :  :&p&&6, & ~ x ~ ~ ~ h ,  ~-hi,.jxr jg,, !ebj+% pr in65p&4&i: ;, ' . 

.*.. 
of :*&&&- ! b ~ t ,  z5bb'$w, a&o cobwns :$diomep.a'b f .faldbp&, hdkbl&j&ai,- :' ; 

\f &; .+ia2t+ .$&-h+s& :w ,,*$ha3edte;, '":" -. gameG,,b''&s6+E ?&d&,9&&~h?, -&d ,wfii&" " , 
ga~wkE.$fi~jpy&~b~~te,$~, 11~r;:fi~&~tit~, ~ ~ f i ~ : ~ ~ ~ : , $ ~ ~ ; ^ & g , ~ ~ + ~ ~  t d  $hi .'?.?::i 
disas&!&tjea;$U~:f+&d* 6i.i % GIY1adhe& .msin/..:'Tho. kyp& :of ;o&,' & r * , : : - j ' Y , ,  3 :'-f 
re d'bgli i$ed ~ y o ~ ~ d h w ' : ~ ~ ~  ; j a ,  8 budc~~.lf?,& , $*;.'$hd:-e: dfabmfiab&. : 7':' .: + :, G 
aulf+ide t w .  rJher~ tha are beds are a h a &  comp*l&e-w rapltrceb' by,'$ulf%db'r'm'':'! 
mineral$, the ore is the solid type; in the disseminated type, the sulfide 
niflelyrw, & dl&'&& ".t;&dgh a;# s ~ p&& '&& b&.& 'lh .,.'%M'' ,pyroxene 

=: ~ g & I ? ~ ~ ~ ~ ~ , m . N ~  &~~&~.o~&~~'Ii~SS.b~~~r$cO~aed.;Sn ~ ~ ' ~ ~ ~ & e ~ ~ ' ~ E $ f i l  .The . . 
wearnu$&$ .;srwf&&a :$& ~bWf i - !#d~~g~&&nnn :kdI &&.p$kt@& -&a,? ~$d&;@d pabk,ll&l .,:, ' ) ' -<; 

t o  ' tN&:ba&dbgi, '-.$&k mPp*&a ,;t;H& ~ a ~ ~ d ~ a ~ '  &d,s , diwflbb' , b b o  &21.;l,%s' , 
' . , b  . ;e,;::i , -  .' . , , 4 .  . . : - , ,+  , ,. . . ,  ;I . ' I . " . . *. * ,  brown ~ & & ~ l $ ~  ':;,-. - 1 - ' ,'., . I!,. - .  

, ' , , > ,  ,. , , -. , .,;, , j ; -. ,,, ,: , <;;; L ,  r ,, , -  '. a '  .i. . t , ; + :'!; 8-  , " -;,;,- P! :- 
, , .,' <!,<', , ' . - :..mm,..LL,'. 

. . ,.; *, 

, , t-i '~$&$&i$$&~ &@ gal&e:::&r* moW re&iq ?&&$feed: sfiTMe ,mffe@B .-. tM:.i>di :,Ms ., , . A$, && ti5w.i & ~ ~ ~ ~ r ~ ~ ~  i p  *&t& p = & b b t o  '&d.I, &$ okherb 
galma is rmse pxmbent ,  Some of the aphalerite t f i - t he  .iire8, beda' oP:G?ab%ki- . . :  
Baain is pUgh t ly  l i g h t e r  brown than that :in Groundhog Basin and probably 
con#tfib *3$$e lipb, : ~ g ~ ' $ p ~ i & ~ f t ~  $fi.aebun&@g &isl&'.~s'ided<ifiea as .$ha 
ir&Wfcli ' varf e'ty 'rhaPf~b%%te';' . ,  .' ~hm%kaZ" , W ~ ~ J , ~ B S ~  .1nd$e'8%&' %Bat ' 5 t -, c t ~ k t a ~ ~ , , ' ? - 2 :  7 

to'?ij - p+efit' of irm. ' 4 *+J 'odbui%;i-~% : % ) $ & ' ~ @  .ion* rbebgni&br& .' ? . , .  !, , '1 ., , , om 1f&k-* : - : r - : ;  . . ,  . :. , , Y '  , . ,  - : :: , , i ,  , , ,, .; ,:. ,. , a . ,y.;'..' . ' ,  , ' I a -:,f'l " 

7. , . , .. -.., d , b ' ,  . , :<. ' ;, - . ;. , .  
I . .. . . . , ,;,; )mir. , % .  ! ,  ; ,. , 

, ., - . . . . ' I  < ,,; ,-! ,I.. .; :,; #,:> 
. - r.. 

The are beds range &om {+ inches to about 20 feet w ' : ; ' ~ ~ & ~ ' E E B .  - !.. 8! rn.2 

many gl!ces the or? beds interfing?r ~J.th#.altornato d t h  o r  grade i n t o  
~ 

,m;?cb &en!pfldx$e -, 8" el&$p&r m&-&y+? or& b d g . :  and bad'l:&, 
al&finilng bke .be& kd:py+wgne :be$ss 'fi$fi& ip ,~$~&i@@O~its~d~i&H~ha~+::~-iicr';'~, 
&efi. wbE& . *bm' 0$1bie b' mi'w .+$b ' G r h d ~ b  :ksfqrA 'r-@$hh . rni5'?be l y j w  &xtf -.'$a 

7 8 ,  tde, 6 f 3 ,  mb' fe&t ,in (ila b,ie* ' : i ~ ~ ~ j , ~  is 1 c b n r p . ~ b d ,  ,~&~G~~hpk$:",-f ore .+ai': b ,Jit?$'". "(9 ', . 
. , " '.,,! 

r;Rg. ~ ~ $ h 4 ~ '  Blt5%ua& '&ej:*&aB, .&'re .t;gtnljkr ;' $rr&&'. i h t @  .*hehe *@%$sw - -' 
,, . 

and occur as poocljr deftn& lsnses ,in p;p+&ene, meig~.;. :" ;; . , . . ,.- & *  ' ' ,  ; b,il:! 

., .. 
.- , p w  d& &db. ~i;&"l;&+~& :+he , ~ b p *  $ 3 6 ~ :  ;macis*, $a&n: C s d ~  

$@:,>.. 3)-:;'&a be d*dIsaihd ..g~,+$$:.b&& :A,; n, . I J i  &M ", $,hQIe ,beai' :' 

in ,@-&:I ,,, .~ , ?:,.and 4 raep@bt%ely;. - ,.fime their;  go& t wp&ure$ alti& ):: 
t&&'! .-bf:Z,mm;$e& .t;ti. 3 i . 3 ~ 0  -feet :$n &la;@j& .-&3tn -&Q~',~~&- &&: . a&' , d&t&hG&$tb. , ,  

Ab& b.:%q$& $l,$$i'tud&&, -the. &d' ~ & b  ,'di;s&~.4;&nu6~&.*, ', :: ' d; ' ,  , . , s , ) ;  4 , ,  - , ' l . , , , ;  
, . -.. , . . , , .... . . .  . . , i 

, . 1.. I , , .?.> .;, . , 4  , , s-,, , ,  i . ., - . . I. ' , - 
. h e ,  . ; .;;, , . 8 ,  ' * ,', - ! f> :<:? .: ' . 8.  , :. : ,F:,.k: ; , :;.,.r 

. ' 
, r. .'I '! .&&- . b d  , , ' e x ~ b ~ ~ ~ '  P & J ; ~ $  t;& cae$.t ,&XI ' ~ 3 ; P e ' l  . 'ra,+b f$g, '3 ) ~ ? " ; : b  

J - # 

most westerly wd stratigraphically is tho lowest ore bdd~:, ;I% hh;$" bba:kl-'-: P h  

traced up gull;r 1 frc~n i t s  l ~ s t  exppsure at  about 2,350 Poet to. an altitude 
of abd;at.-k,6~;g&'f&e,%,' fJbrth,'fioin-It.l$dt 'pb1.~-t)',%tm i$l~cu've~ed~by''t;sl~~ "f6P a, 
hariz&.&l; &&*h&.rb$ l;Loo,.fk&t, Mo&h.;df 1,=L~,06:f&,t c&vor&d..h&bh : ' .  :'., 

. '  . ,, *' 1. ' ow+, bed, A' or it. s q u ~ v & ~ o n ~  : m r ~ B n d  i~..axy)~~bd!&~as~..b~~+&u~$~.'l~:." 
fw2,300 f@o%"'tb nmr, t"e idrest 'of  t h b  nbr th  slope.'-''~be gouthem'1,6b0 
of this 2 , : 7 ~  ~ ~ ~ t . b t ~ * & : , ~ a .  ~ g h ~ , : g r b & > ~ y k . - ~ ~ ~ ~  .,+dlt& ahd&,axend,::;,': ::' 



gnebs 4 f ee t  to 8 feet  thick* @a11 .mmnt!r 00 galena and ephalsrite are 
disseminated almg or near k d d h g  planes and fractures fn the ore bed. The 
northern 700 feet i s  s l i g h t  gray-green pyroxene gneiss containing scveraL 
sxaall zones of ore b e d r  For about 800 feet  north from the crest of t h e  north 
slope and an the. mat n&@ of the ridge oxt,mding,nort!msterly from peak, 
4,820 t h e m  is practical* no. ore bed oxposed . North of thirs 80Q~%qat Sqte*l 
tral, ore k d  A is exposed for 3,300 .fiat befare it is again .clrvored I;ry & a h  .:, , 
and mow. Almg t h i s  3,300-foot extent the, ore bed is 4 ,in&gs .t~ 2 feet. , : j  

#i&, t h id<eOhg  northward. In .much of the northern. hazf of mi8 3F3w'?$~& 
internal (ore bed A i s  recognized as two uq;/f;Et each .about Il. .fd& thick and ; , 
smeral feo4 apart, The woa.t;herod outcrop. 58 darlc brawny. In amoral plaaes , 

mgnetite roplaoes the oro bed. - - , , .  
. ., 

< *., . 
. &o of the mabetite-bearing portions of .ore bed A La shown in f i " ~  5 ,  

. In. tdie nsrtheln par t  af t h e  ax'ea show in figwe' 5 ,  tpra -bods of ' ~ g n e ~ ~ b o m -  
in@.gr'$nulito am, intcrcahted with. l i g h t  gray--greqn 3ayroxQne gneiss, 
t ~ .  beds L o c a 3 3 ~  have b o ~ n  +hidsonod d ~ g  f ~ l q h g i  Thoy grade .into harm 
pyroxene gneik;s. soar the southern end a f  t he  aroa sham in f i ~ , e .  5 ,  The , , 
s o b t h e h  conthuation of' ore bed Ib t o  Glacier Basin  lie^ about faet east of 
tho ma-gnq%itc+barjng g m u l i t c ,  At 5ts nortkm end -th~ castern. porVt4otl; of 
ore bed ,A contains aphalerite, but is ma#ge.Wpte-bew;Pbg. a b u t  ,. 700 , feet I ,  ~ o u q h :  of 
Wlerasea.shom.in figure 5., .. . . . . . , 

L. . ' 
' I  ' I _ . -  

.< I ' / . :  - .I _ . +  . <-.. . 
, T ~ O  poasible 'ikterpr8t8ti&a of t h i s -  offset. uy bre 'bed A are (1) $at. - 

ore bed :A has -been displaced along a fault gohe 're.pr6s.e~zted by the~.two w$ns8 
which j o i n  mar the southe& end of: the  Tea, a&, li+, betwen the t d o  ore", b@8j. 
or (23% t hk t  'because of lithologic changes in the beds, t h e  northern* cmthu- , 
ation: pinch& to the squth and the . a outhem cunt'inuatlan reprsesnts a strati- 
graphf cally Mgher bed, ' 

. Y -> 

There is a covered intermal. of &bm+ 3., 000 feet between the northernmost, 
exposure of ore bed A'of Glacier &sin and We $punt;haPrm& exposure o f  OIX 
b d  No. I: o'f &roundhog Basln, Bow 'are bedL h and ore bedo Mq. 1 are xv+ra&b-. . a 

grWhicaLly the lowes t  ore beds and projwt1,~n. :of ettber ore bed, abng its . 
strike wuld connect one with sthe other. It ie thought h a t  are Md k and ore 
.bed Not 1 may represent parts of the s m a  bed, . - .  

Ore W % crops at diacontinuousv at lmer altitudes in gully 2-and at 
higher altitudes in gully J <or a horiaonbl d i e t e a  of 3,500 feet t0.m aLtkr 
tude of about 3,700 feet. &om the lowst w e w e ,  at an a l t i tudg :  of ,&P60 -: 
;feet to about 2,900 feet  the ore bed .Ls about 6 feet th ick,  From an. abi%u&: 
of aborrt 2,9a0 fee% ta 3,700 feet  ore bed 9 th*s from 5 feet  thf  ck t a  about .; 
1$ feet thick .and t he  mount of sulf'ido phera ls  is 'lees #an at lower alti- 
tudes+ 0x0 .bed B is npt recognised north of it5 highem$ syposure . on $he. north 
alope of Glacier Basin, i , 

. . 

Ore bed c is exposed discontinuously in ' t h e  .cliff on the east- 
gully 3 from an altitude of 2,170 feet-to an alkitudo of 3,lQO feet fm-p. ! . 
horlzbntal  &stance af  about 2,200 feet (see ,fig,, 33 * In this .2,200 f'oqt in-. 
temal ore bed C is LO f e a t  t o  20 feet th i ck  q d  most o$ it c w t a h s  dfsseri+ , 
nated galena and ePha&o+t~. North of this 2,200 foot Internal aevwal  . : , ,. 



expoewes of orb bed b&wen @liets-.3 bnd- 4 and szie;856 'fe&.wes.t;er3y, Wgrm 
peak &820 are thought- to be the a m  Wd.a# aro bed,C., . I 

I .  .. - I .  

' The offset- to .tho east; of ih i  continuation of o i e  bed c at. the higher . .  
altitudes is klierred to be due in part t o  thickening of the sequence of 

, noorphic rocks b-fr htwsim of quartz pai-phyry .and in part to local folding etnd 
fault5ng of the metamorphic rocks bstwen gullies 3 and 4 at altitudes of 
3 JQQ. fee5 t o  .. 3,700 f cot, The &&foot 8xp~syro of om bed whose - $nn%hwh 
l i m i t  is 2,XW feet north af peak 4,820 is thought to be the sarae bed.&@ tha% ' .  
In t h o ~ s .  exposures a t  ael higher' bltitudes, . .Several eqmsms of ore bed. ' 

(nut shown ~J-L f X v  33 axe abbuf 1 mile -9orth of poak - 4,820 mar the  Matem- 
- most #r@n 02 Nelson Glacier and, are tmtakf vely idmt5fiwj w .the same h& , 

as, that in the 6 Q b f  oot  axps-sum 2,100 f e a t  north ef peak 4,820r 
. L ' I  

; .' . : . ; ; < =  , ' /  

h.c. bed D, at sane places. dnterkdded viith ,gray c&re-&bed s i l i c a &  
krble ,  crpps-outin guUyLbekween altitudes bf2J.25 feotand-2,9M)fa& . 
for a horizontal distance pf about 2,100 foot, ' Oro 6sd 13 has, not bean found 
beemen thb norbh8rn enF3. of thfa 2,10Q-f~0% in&,&al and $ha ts%posuw of ore 
bed 350 fee-t-m,8.$prIy .from peak 4,820, 'This empaswo 356 .?a@$. waterly f7.ow:: .. 
peak h4#;113 and the:oylasums of ore bed' north frm it are, thought-to be the . 
sbm':bed aFzpre- bed D, -3b'thie bed i s  a %&a sbout 9 fcst long and 1 fw$ -:: 
thick of s 01Jd type ore camposed prtncipally a o f ,  galena ,, Qis  ,solid ora ie 
north of we bagin proper. . h o t h e r  .or@ Ssdhcroj$~ outt',3boy$ 1,90,0 .fwt ,north 
of peak #4.,820 (sqo f i g .  J)'md'"'fs .thou@ tb l i e  ptrdigraphipally.-abaw om? .; 
bed. D. The :atrat$graphic pwieibn of erg b@s 3,' C, and I3 'with, pssg@c$ to,,):,,:. 
the ore' beds.: in.G~cmdhr)$ Bas in  .is '-incert,&. Prqjocti&n,qf the beda 
andl p', akwg t h d r  strike @wid 'pXace thorn B tf&tigxapki$cally a b m  the w e  ; T - ,  

bfsds in. ,Grandhag &sin. .-~h'e, stra.ti~$aphi~ ' t,kd,ckHpss, bGtwoan bed6 A andk B . 
much greator than that &%man b d s  RUE, i hnd 4' of. dwundhog Basin, . and, %Ma. , 
@eater th~ckness is not proportional to thc amount of qpar9.t porp'hyry .add& 
to the 8 6 ~ C l ~ n  . Nan4 .o.f+ .the . Pm bed$ a5 GJacicr $ash. are contkg~ouo jslto 

' 

Grcrwdhog. %stnt hJthough the or0 bods am be ,traced wf th littJe dif f icul ty  , 
a t L ~ w ~ a ~ t i t ~ ~ ~ . ~ ~ ~ ~ d 8 c q u ~ v a ~ n t t a % h e . . o ~ c b c d s - a t h $ g h , a l t i t ~ o s . ~ ~ ~  
not k e n ,  t~acod becauee 5% I s  df fficult  t o  distinguish t b h ,  frm other raclca 
i n  the sg'ctim ,and bcause .they Bra, T n t @ , m p t ~ d  thc many quar"t!ii psrphyry . 
sXlls., , ' , . . " * ~  I. :. * I , I .  . I "  I r .  . .. . , i ' 

1 ., . . 7 ' . .. -. " 
. . 

I .I , 
U .  . . . . 

I?o ore bcds have been recognised m $ho muth slope *f (ilaciop &sin. 
Tho gcolaay and topography of t he  south alppo i n , g o n c r d  ape mirror Images-bf 
t h e  g p o l o ~ ~  and. topograpb,y of'the:nor$h.'4lops. Hotmeq bedsv of marble crop-: 
out on .the sputh- slope a t  'the s~at igra~hic 'pbeft ion's .  approxwtely correspm*. " 

&ng to the om beds on the north7alop-e. Four marble. beds- q s  .~e~ognrjc2i.d bn . 

the aouth slope west frm the gully opposite, gully Lb. Furth&mre if .-the o m  
bed =posed near the  w s t  margin of Melsm Glacier about 1,900 feet  north of 
peak 4,820 i s  projected south along i t s  strike it would about coincide with 
a marble bed in gully 5 ,  A corfaaponding mrbPa bed is axpasad on the south 
slope in the  gully apposite @ly 5 ?  



Ia' vibw of %he a M k i t y  b9.f the geolopy b r  the nudh and a m t h  alopae. - -  

and the similar stratigraphic posi$$orts ~f the ore W s  and certain marble beds, 
i t is thought that the  ore beds pr~bably. irade southward h t o  marble beds and 
that the' ore bBd3,may represent mtcunorpbsed md.mfneralised marble beds', - , . . 

Veins I 

'She -a fn Glacier b i n  &d dctn i ty .#re  mineralized shew and bt@ccia . 
zones. They me of a type sim$hr to the vebci $TI koundhag &sin. The sd* 
ffde nttnar&L@ in the w i n a  we galena, spl.yzPerita, py~photite, pyrite land 
c h a l c o p ~ ~ i t e  which cmtbnly are finely dissm~na$ed 5x1 altered h d  s i l i o i f i e d  
fragment8 of country rock and in the f i e  grained q k r t z  mich cements t h e  
brecci ated material.* At a few place8 vejnllsts of suLf5de rdnsrale am prsrsent. , 

Ipcally masses of wlena ranging in wf&t Srm 5 pb#da t o  50 pound8 occw 8s 
fissure and cav3ty: f i l l i n g s .  Same light c o l ~ r t $ & ~  altered bands nf sheared meta- 
morph%ctrock 5n the veins are partially Pqlaced by byr3.Q 8nd q u a r ~ *  

. . . ., 

Thet gang& ~ m s i a t s  of quart?;, fluo&o and'.thehe.si2icat.e &eprrb of the 
metmorphic racks, Quartz a c m s  as f i n6  skrrained rk t ek ia l  rgplachg tha i :. + 

Breccia. fr#@mts, as.vein f i l l i n g ,  and as h s y  coatings In fissuras' and vile. 
me fluorite is c ~ r b s l y  crystalline and J.a int~snab.eQ asaoc'i&bed with quartz 

Sane veins consist of breo~ ie  blocks oommked k t h  -guerts wherweas ' ~ t $ e k  
veins whsLat..af mderataly fractured rock cb$.'by & network of quartz 
veins, Hoat of the.breccia fragment&, cma$st of'metamoqkic roo* but quartz 
porphyqy fra#nents pare in those veins which X h  a&mk or cut %wraers p o r p m  
a i l l s  and d.fkes;; Nearly a l l  of the ' m t m ~ h ~ c  rock and qua&% porphyry frap 
mermts are.al'tered and s i l i c i f i ed .  Tha 'veins in &ns~@1 parallel the sills , ~ d  
%.e:metaraorphic racks and the ir  contacts, are well defhed.  ' 

. . 
- '. : The mxsrtum range of thickness of ' the veinbt. i a  ,from a few inches t6 30 
feet' 'but most of *e. veins range frm,l* feet  ta 243 feet  t h ~ ~ k .  They pbclr 
and smll but nearly qU veins maMta$n 8 Wfam thickness for at l eas t  300 
feet along their strike, most of the veins 2 feet by mora thick probably ex- 
tend far d i s t a ~ c e s  of swsra7, thousand feetc .A$ many pBcq8 $he ~ e f n s  cut  
across the beddhg and the quarts p o s p m  s i l l s ,  . These cross-cutthg Y ~ W  
trend northeasterly and moat of them extend only short distances but a few ax- 

,tend for..ah lea&* ,500 feet. . 
I r e ,  . - ,  

I '  

.. ' The ihwacteristics of tho velns %i~ G&&P &sin and ~icini%~+ arc  about 
thea szsmo regardless of t h e i r  locations. Most ~ ' f  tha",~ains occur in th& zone of 
qWt% porphyry sills but soverra$:veima aro lmpm east of sill zone a .  on bow 
t h e  no*h and aou%h slopca: of Glacier. h#ln.  . " 

- 4 .  

Grade + 

The Geo3.agical Survey collected 1 5  chip samples tn Glacier Basin. E i g h t  
saplea ( for  locations see figt 3 )  are from Veins and seven are from ore beds, 
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b @ h  Percent Percent Ounces Ouflces LocatTorm 

1 

of cut in of of of and 
Saraple Rock type feet baf Ag a/ AU k/ Elevat f on Ren~rk8 

~'&.1 waxene '@- 3 m bed C; lowest exposure; 
pmiLite 12.0 1,n 2,05 nme 2150 slightly weathered, 

GE7 ~t 4-0 1.55 2.00 gully3 O P e M C ; G & 7 f s  stratigrqhicaX1y 
-40- lowest; G%E contkues f r o m  GB-7; 

) GB-9 continues frorr: G5-8 and 5s 
1 stratigraphically Aighzst; aggregate ' 

of ~ e n m s  represents 11 f ee t  of ore 
bed at l eas t  12 feet thfck. 

a3-g n 2.0 0-4.8 0.52 . n 

II O&,& 0 - U  n .  -1 
1 

GB-3 5*(3 
0.77 0.90 - - 

Hcig!hted average of G3 7, 8, 9, - * 

G i h 2  I .  5 4  5.34 - 0.31 none mu 2 . O r e  k l  B; lowest exposure . -  . . - 2040 u 

G8-U 11 2-5 0.17 0 ,U3 f Ore I& A; m a r  upper lblt of 
.- 3650 me'bllf zed portf on 

tl G m . 2  6-0 a*@ 0 4  Barth of peak . - . .  
4B20 3 Ore bbd- berth 06: peak 2820 '. 9 .  

3 -=in 5+0 . Q .20 0-05 gully 3 Same veb; GB-3 is breccia type v e k  
2 w  ) G b 4  5s mdemtely sheared and altered 

GE-4 if 3 3 .  o,i0 6.h none no& R - ) nepmoqhic rock. 

GB-5 n 2 .Q 0,05 0.17 none none g u l l y 4  ~ a $ k ~ & k n ;  GB5 is.f;actured&ta- 
2130 ) ao$hic. rock wit5. f 3.uo~%t&&iiking 

G f p 6 .  u 4:8 0.24 oh4 ) ¶u+Ptp -+~wetsi +GE& is rnode~ate~~ 

. - . - ___.. .  . . -shear& J&&o~&& ro&, . . . : . . .- . . a?. > - . .  . % .-*- ..- ., . .*-A . . -.. = ,*Jq*, +. .. . .  - - .  . <  - . . . - + .  - , , , . - -.. - f " . l r . . r l  

GbU Xt 2.2 r 026 nm% southslpe S k m e d  and altered, dark colored 
. . 
<. - , . . 2&$0 metamrpMc rodk. 
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l*m&: a n l l w c a k  ras&*$! &;4 ths.+auh$dd@.L ~ ~ U Q M ?  aW;&-Wn tho>$bl-%Hf~$p& tablo. 
A 1 1  9 al?$lUl.:$hts we.. ebpl$3o#mtEIly $q~&&&a:La&; $D ,tha...bd&g *m.~;fr&~~ Kho. -wa2l,@ ; 
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Tho wir:hted avaragc of the-'grade of the smfin;rlas.: Whan f ~ t i i h ~ : & e ~ ~ ~  
p y m t m e  greas.J-ito in Glacier Basin is zinc, 1.66 porccnt ; and had, 1.09 per- 
cent; ~d of %ha samples takon from thc vciris is t  i b c ,  0.14 pcrcent; and b a d  
0 par cent Olmrioualy the few sampSo&,: ;Wlachtcd fb. not  rapresont precisely 
tho  .gra$e of the o m ,  bods or tho  oein~r  , but Lb f s thou'gbt that they do reprcsat 
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8;: m ~ d  &M no. pmduCt~on.frm, ; Q ~ C ~ ~ A  &s&fif~i- an& .nrplaa&i : mk-.ihah: c?-?,; 

b ~ m  confined to tho.&ws-ad~ts. h.' ~ ~ y l ~ t . $ c ' a i d : . @ i &  ;'.mI?~;:~sf:.~~of~:-plly 2;. .:plktiy :.;i::; 
hundreds of thousands o f  tms of m@eraliscct pyroxonc gr~nullto arc inferrod, 
b a t c l u o n s %  thw:lai. ghd&l.of ;.th'hi ii rt=m&aL9, ?Z,. .$; "; ci~ut3.t f a. 39. *ho.: mifiep&iz& 

+ - . g W a f b  3.. Gbe$6?? msfn . ~ a h : . ~ > b  : &gmded. G. a&.: mb &:# MIS: .$Imci:+: . , : , -, i-,: ? i, i h  
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, . %?lea&: q y l & t  ie&s%:.~ +eh@..,. lli..:~~d& B~&C..witl~;~l:i&$~$~~pn., M~klii.$e$: ofi$tf 
fe@%!i&3@': a &i&@tnum, ext&3i*,7 of!.: GQQ, fF~,b&;,::. :-O:f:i tb$a. i .  12 ,vje$fis:, ,, a* a p b 4 E G  
feet T. w,h:. L$M ck-.. &,: &&iid at $$aet+-. 4:; 006; ',feet.: ~ ~ & s ~ f i ~ ~ 2 ~  ,.,I-,.- $ b s  e, .12., v~as'i! 
con@in,..at a,~lrcln~um, sevoral m2>lion tons of material but the grado is t o o  l a w  
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The l o w  grade and the relative fmeecoasibility of the mtncral doposits of 
Glacier asin ara unfavorable to any cxtonsivo exploration prnptus, 3n v i e w  of 
the eim%larity of the goology and e c r a l  doyosits of Glacicr %sin and Ground- 
hog &sin, any dztz obtained from further ~ : q l o r a t i o n  of the Woundhag Bash de- 
posits may make f u t q  exploration of the  Gleclsr Basin deposite desfrabk. If 
further exploration of the Glacier Basin deposits is consSdered it w o u l d  be de- 
sirable t a  :mow more accurately the grade, widths, and lengths a f  the sulfide- 
baarbg parts o f  the  pyroxene-granulites, particularly of ore beds B and C at 
their lower altitudess. 

As has previously been stated the solid-sulftde type of ore crops gut in 
Groundhog B a s h  from altitudes of 1,600 feet to 3,500 feet g. Betweenkltktp$mB 
af 2,500 feet ~ n d  3,500 in t h a t  b a s b  the o r e  beds contain disser-ate'dAsulfide 
type ore, On .the other hand the lowest exposwes of ore beds f n  Glacf er Bash 
am of the dissimfnated-sulfide type ore. With increasing altitude (and north- 
ward) the ore beds $n Glacier &sin grade i n to  l e ss  t ~ s t a l l f a e d  material which in 
turn grades fn to  relatively barren pyroxene gneiss. Themfare 3tt appsavs<that 
Tn both Glacfar B a s h  and Groundhog Wsin the ore bods contain, in general, less 
sulfide minerals at higher elevations than at Lower elevations. Broadly speakSng, 
it also appears that the best mtall iaed matePial In both basths (see f i g ,  3 )  
occurs; Tn those parts of t he  6re beds that are nearest the western quartz df or$ts* 
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*mined.-. BwWtw #&C'ibqli&d rebldmbh&-p b&qm~aa*ag-.wfb&tuds and ldlS$wxa1. \:. 
from We evestern q w t o  diorite rgrd the fact that sulfide-bearing g r a n u l i ~ d ~ ~ ~  
traced far 3 miles should be bome,in mind in any future opePatilons that  may be , ' 
uhd~%akm:Sn Groundhag - % I 1 , I -A + . , , .. > 
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(ilaciei Basin is on W e  -bad of $ o u t h e d m  * ~ l i a k a  abo& ijimi4weas< 
of ifrangell* Zinc-lead deposits occur in a section of metaxnurphic rocks btmen 
t w a  mases' of quartz diorite and are of two' types spkalarite-and galena-bearing 
pyroxene pamd.i tes intarwdded Mth peissss and s&is$s and vain8 containing 
s m l S  mowrta of sphaleri%. and. wlma i r T h e  .rn@tmwph$c, sack~~~&z-@ cut by, 41Ua 
and d7%kes of quartz p o r p h m  a d .  M a U t  8nclc1..k hkccia  erne$,. ' . , ,  .I , , - . . ,T - -? f 

, : : . . .  , r L . , . * % >yrj 1: ; 

Thsre are severth:beds of &1*mul&te..maUd~ore bad& MB. wh8sb;mabd.r: . 
b5i ioerd  with spha1ePLta md ' galena arb a P r d 1 a ~  ,,.to .  he d&as W a Q g d  ore of.: bW- ; 

hog Bash, The t o t a l  known extent af ~ X n c  mta2lizat ion h the pyroxene granu- 
l a e e  Srs aXi@&l.y m o m  than 3 m i l e a ; '  $Thb,,grae,ofl$he @anznl%ts d w a i t s  3n , 

Ql,incisr %9sinle$r&~v&~intty is abo~t 1.66 percenCloP &Umkmd L ~ s c a f i t  .oC;k~ab.':, 
b r a  are at. least. several hundred thmsatd tono  . ~ f  $hi$-- t y p g  o f  +mteria& + 1 , : : 2 
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The vain deposits are in general, h e a r b  praUeS b Q : W d b g .  and are Worn, 1 
to crop out over a d i ~ t a n e a  of 4 milea* The gmds of the vein material i s  about 
0.4 percent of b h c .  and 0.09 percent of lead* It f s estimated there are seveml 
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