
A prelimin- report on soma of the zinc dqmi t s of the bust Eielmn as- 
Wet, &&, has been prepared by the Geological Survey, United States -part-  
mnt of the Interior, according t o  a statement by the B-rector of the k v e y ,  
Billim E. Wrather. The f i e l d  work for the report m done Wing the Bummer of 
1943, htai ed .geologic and topgegphic m p g  of the most promiahg zinc depsits i were prepare on scdeg of 1:1,200 (1 inch = 100 feet) and l t600 (1 inch-50 feet). 

'Phs dnc  d8podts lie on the north slops of Mount Eieleon, 2 milea sou& of 
a point on the McXtnley Park hi&- that i a  70 miles 'by automobile road from 
Millley Park srtation on the &a8ka Bailmad. 

-sits occur in a metsmxlphosed series of sediments including limstone, 
phylli M, c p ~ t  z i  te , and hosnfels lac&* complexly folded, &ich was in tded i  by 
ganodiorf t e  porphyry md diaxite p o r p m  that formed a, lmge stock with satel- 
l i t e  dikes. The d e p s i t ~  mnsist of irregular w e g a t a s  and mmtomsing vein- 
lets of &phderite, galena, ma chalcopyrite, which replace indistinctly 'banded 
hernfele consisting of clinozoisite, with ox wi tn~u t  garnet, diopside, calcite, 
end p t z .  ?he hornfels is the redkt of matasomtic aterat ion of limestme 
along the aontacts of p m r p w  a k e s  and Uong minor shear mnes. 

largest and mst p r a m i s i ~  d n c  -sit lien on the contacts of the 
hsadedpartion of a dike on the klma cldm. Other M l e r  bodies are found &OW 
the borbra of Inclusiens of l b s t o n e  in the f l m & q r i t e _ ~ ~ r p ~  and dong  
&em mnes. 

5n W t i o n  t o  the ore in the pound, large are@ on the north slops of 
&ur& Zielson, in the vicinity of the zinc deposits, are mantled w 3 ~  t a l u s  that 
carries conddsrable mwts of zinc and lead. 

~ o x b t a t e 1 . y  100,000 tons of ore in place me inferred, which, aceor- t o  
U, S, Burem of Mines amling, contidnpl an average of 5 percent of dnc, 3 per- 
cent of la&, 0,2 percent of copper, and between 1 m& 2 owces of silver per 
ton. %et of this i a  on the Zelma claim. In addition, qrodmately 90,000 tons 
of ore averaging mxe thm 5 percent of dnc md 5 percent of lead, are inferred 
for the tdus -@sits, 931~ zinc deposits of h u n t  Eielsan have been &veloped 
by four ~ b r t  adit s , thrw of whicb have cmsd, a d  by numerous pits and trenches. 

A limited number of copies of the report, issued Zn mimeographed form md 
sceompmimied by mapa and cross sections, are avdlable t o  those direcwiiterested 
md m q  be obtained q m n  q l i c a t i o n  t o  the Direction, GeologictA m ~ ,  W a s h -  
aton 25, D. C. 
N. 43418 JIIb I 9 1944 





4 ~ ~ 2 4  
' N O T E S  

m I m  STAT~S 
I l I P i m f T  OF m nrm= 

&of ogicrtl . Sumex - jUNl91344 
6' 

. \.-- 
,., . Mashingt an - .  l 

t - . 7 .  . . - A . .  - . - 
? "  - . ,  < '  ' - : n , * T  

Z ~ H C  DEPOSITS Or Mmn mFS0N ~ S ! E I I C T .  &ASU ' nr,UU* 9L . , ' 

- '. : * .  IImmCPXrna - :  . . .-, . 
, =  . 3  

. . 
L .  I , 

, . I >  
* < a  ' 1 .  

, . . t h e m  1943..rnAGe& of  the b e o l e g i a  ~uneg spwt.four we* 
. exambing mm of. th =&i~ d e s i t s  'of thei,Mou#t %&son distsj'ct, &mka,, In 
'ih.xa.tt~r pmt af+dd& h t g e e 0 ,  h tw  and . m e  ~ ~ ~ f g . : ~ k .  ten 

. m'hing %8 1zf@r&-bt d e p a i b ;  a~daome were em~dneb %n 4ek@ 
~ ~ h d t @ ~ - : ~ ~ ~ ~ ~  .& a h  -.,At.,%~kb~ b&b-.*~ 4 ~iwWX4e @ W Q l d  

--  by tb a, ~ines. e w e r  " t ~  ~twf*, p f g d g a t : : . ~ b r , r % ~  maps of A 

the. om deposits were 'made w i t h  plane t a l e  and open-sight d idade ,  

B e  zinc d e ~ a a i t s  are 4oag the north aide o f  hf~unt %elson* 8 munta 
a . - * -tb -m a. & f ~ l I Y ) w  - G b , c i 0 ~ ,  . ILfi: m? ~ i p T ~ : h t g ~ l l l 9 3 .  P d  

s . (eee fig; -1). - :%e;+dcpb~its <are tvn miles .muth aQ '&e,.-ma$ point +on We M e  
.-- .> u w . q &  --, a .-am -8epmts8. f rcmn i t  by th i  f$pter of a e ~ , b m W m  

I 

. ' *.:X-r;.. Frxrm.cW* poIint -1 t i~ appmd&tely 7 3  mila by .agtaobile  FW t~ Min2ey 
.-.Park S$,a$isn on -the Illbmh Wlmad. q . . . 

, t  . - pkr jtiL.wlMr %n -7 8dWa $wen* miles ef ;%he -sits, : GMir'. 
. cen:W @b%a&&"na~.-the c l g p o s b t 8 ~ i h g  theOmm1: f w  Wt. CreC1.sekhedd1:bdte 

~ , . ~ ~ f @ f t e d T W 1 , e f m f w X ~ . i e , f O ~ . t m ~ e s ~ p f ~ , %  d.-ikli 
* - * '  8 * 

i . <  ' I 
e .  

+ .+%e ~ a i ~ d e p o s t t ~ :  Wat me in. p~ac~:&,,~&aerLy ewd bdiee k~ 
' the ~o&&q&~~rnck~ f.irst' bean: cave&d. %o bx&d.s d15 cb was ' later replaced in 

by d&aZfiri*i% &L&a, an8 ddmpf i t6 ,  I&B% Mkthe dwel t8 are -1, but 
-a few coatah a moderate mount af. air#: ow* %e+dw&b have been d~eJ.Op& 'by 
four short d i t s ,  three of d i c h  b v o  caved, ax3 by merow pi t s  and trenches, 
Wab ;st the d e ' q w n t  m& Jlcuasdw.before 1931, v&tber~ame. of ore is the 

. %&us cxmtrafniw amw&LpermtLof zinc thErtbwm & ~ i w : a r ~ 8 8 ~ . u n ; ~ ; ~ ~ - o p b s  
hE4&3wb JDWw5 ' 7  -a& cQf::4&@-< c a a W 7 ~ , ; E 8 "  * 

. patented claims, bee  fig. . . 
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.. % d ~ d & O g p o f  t h e ~ o u h i l e l s o n d i s t r i c t h a s b d s n k e s o r i k k ~ o h n  he. + 

C. ~ e s d  r*, the features = f o l l o w  ~ / r  - .  '. + 

7' 
l .  - ! , . ' I ' I  

3 .  
.. , . . % mos* iddm d $ ~ t r ~ t e b  rbd&of uler'dkkct include tk& , 

' . '.. .: a?fe .of,- wJ!Mb&ea ;l.Jmwtoxse, calmreom ~ ~ 0 ,  a#d. gmymclre ;of m- 
. . . ' I  eowic, pmWZy .Devonim, age, ' These sedimenM cut by d. 

gmmdiorl t e  *ich f oms most of Mount Ralsan and &Sch lvms intrude4 
.: : prohb ly  'in lsk, komi 'o  time. & Fhet&m bas sent s nmbr of dikes - : C T  

, and U b  %-W..b .msocfatsd sdimsnb, . . . I .  . .  . 

- : , a / % & !  J ; @ k  i ~ ' b t : ~ & a ~ p ~ , ~ $ r i & ~ i ~ :  U, S , . ~ : ~ l , : p x w s Y  - {,, .. ., . -. , - 
, .u&i. 8w-D~. .WJ; &334286, -1933,: : ' - . ,I.. _ . . _  .. . -. ' ' , a  , "'.. , Y , I  . .  . I . ., , ;-. ,.-.-:.. 

I .  - .  
, . . "  .' , . . .. . A <  . . .  ,- .. ,w':!?:: ,  .J". , l :ha . .~ -+ ' *A . , : ,~ r . ,  '! if- ,? 

;,*. . ; ,  . , a .  - ';Z/'m, J. C., ap. cit.. p. 231. 



 ater rid given a f ~  by 'the g7snobi6rite ha~l perneat& the eb. 
closing sdiments and adeet lvely *aced then with mimmla of the 
&dote gmtp and t o  a somewhat %em@ &at with sphderita, @emp 
W w g p i t e ,  a d  pyrite, 

b 

South of Uunt ZWson thd atrike is N. 550 &, and the 
dip is I m  hwwrd the soutbea~k, North of thc momtain the atrike of t; 

. .  the .Wha15s mnfamw,in gmdrej. .ta.tb ma: of the b e  of the no- 
* .  W n  md 3s about N. 6JU w, .on B d a  Maddah and zortli o f  b,eastt;ern 

eak o f  b m t  a d s o n ,  wrJs east #oi-th of h cent;saS: pa&, d about 
I *  ,I i. 500 8.- on the mrthcrn s l o p  o f  WP bunbin. In most places the 

dip' t s : ~ b e p  .%OW W ~ r t h k , .  4 ~ -  f a b  of ~ d & s p h c u n e n t  
. -a"k23~***.*-~m~,*,a~-*th* - 1 -  - r *-. 't; . 

. .' Bedm . - A  . , -  . . .  . +, . . I  & a~&git +ro'&' tk v i c r r d g  oe-iths are d@ita w'&. .mite, 
. d a h d  quartzites, :beil*P&wd~. ~rn'tbab1;Jr Qma&m, E@, - && hm be= m- 
.- cmtdl-id and part sf than have ,batin htemaZ.y I&&. places ths OF- 
$@a materid bean sqdaed in p r 2  or wbWy by mt&zmd;Sr mLntm&iced- 
material. - I  L 

. P& o f , W ; g l l a  of t k a ' . l ~ ~  Crr i toPrm -d Oient Crseap4eesfig. 3) * ,  
~ondistls- Of m*b&dd-d&%e ltme&ne, : ~ . b ~ n g  eilSmw b& 6 - d  o n e  
k@f in& lafpart. - %he kbw%cme htm Bmr -etdy r ~ t a l 1 5 z e d .  At lwt 2 9  
f est of limestone a m  exposed, %e limestone has been replaced d o n g  some dike * -  

~ U S  a d  eh* son- by ~ o W ~ I B ~  *~~T'kd~t,boz@Y&~ wwista of cZrSmw2~Xte and 
. " m e t ,  with qwts and mlcite, &QW the,$oot~&l of the e o u a m  of the, two 

. sheer zonesnqpJthe west  sids of w% Cm&-on the Lilllan DeaPerf/-Jclsimv,, the . d 

- . h o d e l s  cwqists 6f ~ q z l a ~ k . &  cU0:e@sL%em8 - - ;: .. ' 7  . .  - 
. . I L, I .  

1" ' 
. .. 3n B e  *&by if the p ~ e  d&$$ta on:the.&.bt (~kee):aod i~&see)  
. -'&im+ We m e t m x @ m B d  ~edbenkxy mC$;B - ~ U S ~ . B B : J  S m p m  *dte, a-d 
~ d k  .labe@,f*L&~b *nf rn&$ieM&~$ksa* 

t e d a  th of: ~ 6 r o  qua e 2 fee$ thick, In ether 
places the mllita is in%erbeddd .kritb bodels, 

' Ps&ers sediments coneifitin$ inti- of phy1.1its 20 ta 30 feet tuck omp 
I. . . . " "out* - - ,.. ' , . .  - - . . , . . . ? 

1 ;+,. 6 f,. ,* . . . . 
1 '  

- , *  , - . . . _ .  . 0 , ( .  . . . 

Ihe  b o d &  b i e t s  of cliGzoteite and wgite, k t h  miner d k t a  $ gan- 
net,-&cite; -.8ab:qtmfWI,. %@ h0-d.~ l a  * f & Z W . m W r  khm average -4- 

~ h s f ~ e o $ ' W $ p a c ~ ~ a W & % a - t ~ , r p . e c t h n . ~ . ~ 0 . 0 5 ~ l l r n e t e r  '- 
t o  1 d'lliniat& i& dime*** . .. e. . . - . . .s -c* *... 5 . . 1 .  

. r . . - - - 8 .  . r. .  . ,i .a - w *. - .. 
i n  a$-. at&!&: & t & ~ m e . r a s d + ~ 3 ~ a ~ ~ , ~  urrdkm m o s t  of 

Mount Eielson, and dlke~ i  a d  apo&ms Y r m  " ~ ~ ~ e ~  ha'va.i&Wed, the e&buents 

. # .  &/.'me namm: sT @ & m e r n ~ ~  *iil .%his .am, m a s -  d cldm hying the 
deposf ts in 1943, Marnee in parerrthwes m e  .& ,aallmis %rbm .is .a; 5,. W L ,  
b e y  B~3.1. 849.33, fig, 37, p. 277. .* ,- I 

i - 1 .  
. r I '  '. 1 . . i 



ip  l;be?tPicfnitr.af rr*. W i t j e ,  W 'CUICB1B. .in he fl&&.ty d tb are &eposits 
, .cB~~IP~s$ sf .4Wr%d8~%%43 B O ~ X . ~  ~ ~ o ~ B ~ ~ ~  t d & - f i n w n &  . 

. +grQmdmssu.8:~amr&.~iaeTal. mmpo8ition of the -is 5s 8 p-t q-z; 3 - 
percetlt andesine OT uli&;aclme, and 5 percent. brnblsrdle;..~&. pll-rgsts, and 53 
percat 2 ~ - B  cansisting chiefly of qnaz*tz md plagioche,  wLth or without 
arthodasa, and elflorite. 

r . , &am bf the prlptOnp Blkea are-.sWed tdth d b l e t s  of epidote.. A$ bm , 

place. ..dark porphyry with4& f ins-gra ind pundm(ule m a  observed t o .  qat ii&kem 
- &&oral pa- with& m e r  rn.wxhms, &ch rsa s k e d  with.p&id~.% b 9  
af the hornblende m-ts areqatm& W (Jcillsrite and epfdote,-- 

,?: ,> , . - 1 * 4  . .I . .. . I . , , - -  3 ; , :-rL* . '. .* ".d *i. r r  J ,  4 , ' + - 4 - -- . - -T?*'\; , ? . 
. .c, 7 IS' to the pa*wi .-fiii'bgmIn& a w d  @&%?~i.i d r .  Chtacsoas 

or ktlw .in we have been intruded in% the region; These dikm mk the ore 
deposits, aa d l  as the emr1,Ssr porphyrg, %o mk tyms ba4  wen &medin* &s 
I n h v i e i n i W d  the ore -sits, B e  ~ * p x t t  i s  adewe,  f i n e m & ,  &k 
8- andwitel cr#opgseWdZ;y of m d ~ i n e  and ppm@ad4 193; ~ 5 t h  e h e t e  
Wtzand c$l&te, ,-TAB other type is c'r- phi%$ rhyolite campu~d.of qWtzr 

- o m o d a a s ,  aPB"serS;&te+" . . . I 

" . . I .  
. I  

- .  1 madat .depdits :f& oi u idroad ternrcs .so** of :the. & o c o w m .  
r *  

R i~8~ i '  at; ~ ~ n o ~ ~ ~ : h a s r . o ~  of &el&, and on ila lam slap&, h a  
, . OV&I.&.--%'~~CII by ~~v%xn~dapoFii,ted by stmams.dmining tha no* slopes qf 
,., N b w t - % h o s ,  nme o f  i t  ' crnt~ng .n im~xau8  e ~ i d e * b d n , g  b o ~ d ~ + ~ , -  

, .-,-mtlks most af? -tb 1- Eilapw 4f . bun t  %eleon;.' , ... b 

'. - -. . ,  ,t:+ , .* 
. ".,' ' . ' . - .. , . 

, . . " . '  , . fmctw. . 

~..~-W~.gmerd d3p of .tbe:sebiments.oh he .north dope of Mount ~f&ean, in the 
.G~btt~r:@-.~ie ~=.depwghcsj. Is to-the yyrth Hswever, in the lmr.parb of the 

C*.%h8 JSrnd~toxlff, b& m m Z y  flat Ifing, & + X ~ c d l ~  dip' to 
the south (see fig. 3). % the east of beelk w n  the sediments have be@ 
hemd and conbrtedl and dm$ fufW.aW" mumon in the p&1l i t~ ,  The dip crF the 
beds 3Q Msit),- W Wrmrth, zad%br?e$ke~vmigm ~ G m t ,  

-: 
,. .. . 

- - -siredmik:.&mtim:~ s t ~ e  of:&% C, ia tthb canpnn.b;. &t i n  
..-.%&h.:.**af~~he-bll~es is steqxoy-tre*w- b e f  , 3+sldvd).*: %ihem@.h 

' l&w. &bs.kh@ ;CQd%a-:8-t~ .tbett part;. at lw%, Of &&3Ce~l@n'b .of, fib8 
tras wabi WmgWAc e b p s w  !be-intmsim b&& an the norbh.aids+of 

'.hunt J&d.aan bet- h n t  Cn&-d W t 4  hekAst&ke..b gene& aoath'of ,. 

p e a s t ,  anddip.eteeplymrthorkeoev%ical. :pn,the Z e W  (~i les) ,  
b e  (Carfie), kth ( ~ w m s e e ) ,  and Vwra 'che d i b e ,  vhere.ex-.. 
mined, appear t o  have been intruded by forciq,q&.'cheir. d l s ,  %wver nqg- 

;.matic d t ~ p l l n g  h w - p m  a a 1  p& iri ,their atWtlun, A dike f,b e x p o a d  in the 
d tmmd.on the Z&a IJ&IQB) claim,. b't% gd& %u h m a t  of the t r ~ n n ~ 1 , ,  % 

%ier dike' ter;ier5sates below Qw suzface'ai~eatly above '#e tmd (See'f-, 4 md 
-'61 . .. 

1 ; 
8 .  

.. . 
b'. .& : CI .  ' , ._ ' I ' I  = * a  . .I . 

.. ev sema m : b i ; a n  a w d  9n a few @places in ~i viointty o f 1  the 
=&#on ziaedl~pgsite, %ey q p m r b . t s  .be t;han'or ~ ~ t m p o ~ u ~  with 
the in-ion of the W o r t t e  pozpkqmy an!!? g W 4 i o r i t e  porphyry, a d  1- 



h v e  #ford;ed d u m m l ~  for .h oMom$hg f'Mdh'; S H t w  mea ia the &qpn af 
Granf C k d ~  ~t ~ t h & t i  dap 1 E ~  50 mrth mid+ 
Moment  dmg: sl=-a~ms +mt;ly hm C - p W  mth W o r n  and at= 

, . thc fieporsition.of the ore ~ W ~ m l e .  - . , '  
,bY, ' " . - .  . 

~irietalierrtlod '. , . . . - . . 

mbg md acf* the W+runien of.: the . p e  tUkeai:mi&&b'lp: qmziti$$~s 
of m%ed& were introduced Snto the a-ta. IqdmtMmAl aoltztiw, &'hew 
minerals wre fwd, -3, -%dote, and d c i * e  wma $ntduced i n t o  the &y1- 
Ute. The limestone wa~ rqLaced sd,ectivd~+and along . w t s  and s shw zonea 

llornf&s( In thovidni>q~f  ehe & p a i t s o n  tlw %Ua f~ilss) anl Venora 
~&urgb) . -cWm ~ + W  4W p m b m  oif&lsp.9.qp~e~~b~etmw3is m# hornfks 
 ons sf sting ~f a fine-graj,hd aggxcegate of a t e  and oliwzoieite, with quartz, 
garnetS and. 4C4% u. d l -  . . . . i .  

i I : 4 : .:" *,> 
I .  - . 

- :MLfter .m&p part & rilimts &~~:&i  ;dfoGt &= A': 
& b m t s t t e , : & - d c i t q  pm-te dqostted in slang c- in%& hud&s, " 
G u l f i d l a  rtzplaced some of the homfela arrd. w m  dqoeit&.asng~f ax3d @n 
boundaries in tke ro&, % intmductian of f i otuidm - e r n ;  in pa+,. ta have 
acwpsLe$ @le W e s t  n w .  in the S o m a W ~ o f  I W q w r t q ~ ~ ~ m m h i B e .  '.and eel- 
c f b  vein& & . W i d -  in;r&e.msbwleZ.Jhod 8 M w - + m *  ~ - ~ o r i r t e ,  
&@m+*.~b"cG@ite,  d * t e  @pd &&mpyr&tsA the -2its p a w ,  
Tha-dakmela asng a c b  &~...acf,2i.ca% eW2dedomimg sol&iom wm v~ret. in 
part, probably the c9nteLcta of  , tbe : t % h  rdth the aed%&tac,- m shun bg the Cndse 
aesociationof ,the mincMisation f a  bdth rocks with the  contact^, $fmkIarly, but 
t o  a lase2 .tartent, tho shear mnea &ad & channels for the soluffam. 

. ~ ~ e r g M i  &&tion e' w s a t ~  .I~.W:**S& o f - t b  e e  . ~ ~ l ~ s w s  
d ZimoMte,~ .ead$hmaite. a&*& a r ~ ~ & c 5 ' m ~ , ~ m . m &  conW&w 
i te  and socb- copper ~s~~~ M c o p m W  fm -fu 

I .' , . I - 
1 - - m m .  - c* , - " ,  

' m 
* . . I  : +  i 7 * . r &p&an, '*  $ r  d L .  

% zinc deIjosi t s  of & &kt Bidson distriCCP'ae i&rf ectly banded da- 
pasits consbtingu@f ftne to m e d i m &  W e A t e  anb - d b  -iqipImw 

. abqpi Wdimmging in m t e r  fmr.;04 in& t o  3 t m 4 8 n d  tw+fffaw&- 
"vt i tdek  in.bm€de,  Zk@ s W i &  m b - - c m & i m ~ . * a ' - ~ Z  7- of the 
mdr, . * %in-b&ng bodies tke. $0ce33;2&*@ c Q a - - % 7 b @ - y m  dfksls 

s*ab @ dm*.s5'ilatrr Bonw,. ,43243 L-t .a rl.rtwcwt bdlm me 1;Pdizea  
Fn i d t u  i o m  in g~mt .md &mg . -tbi~ > .$reat of 6 -dike that in a*, t er- 
minates b e n a t b  me .rsurfaceu , .. , _ . . . . . * . , $ -  



zone ics thm@rt tQ fram 20 feet f6 65faet in thiche~a, me#& hod- 
' 

- +  ~ o a W J y *  ' 4 second om W e  i a  irdkatd by an -&- on the east side txF th 
m&-kt of the adits,: at an. a l t i t tde  of 3#670 fee$. '--It is possible that this 
zone, which bordt?rs a lsrge porn- dike .north of .the zqne d&cribed a ' ,  m e y  
extsnd to  the mutheast and join that. zone near t i t  q a r  adit. Pa~mm~,  there 

. are no .out- tQ test this Tnterymbt ian ,  , These -, qam a r e  considered to 
have-been fonnd-in a bard of homf&~~fomsr]t by repla-t fl jmpm limestone 
that h&,been intrudad-w a coarplex osphyTy ah, Parts of this dtke t h i n a t e  
near the pram! siuface (see fig. 7 5' ,, %e om zone is tbwt t o  form a ~ z p p i ~ g  
over the terminated part of the dZke. %is c2cp extends Tor some 6htakl~a down~$b 
bfides of .thE dike, 

. +,;7" SU J +lc,- a ~ ;  ,* : .r .- i:r+ s - = , ~ r t r ~  * i -  ' .'. M C.--r T T r  

- ?Ro'd+posi%iof iin+diopps~-bkaringrock, & t h e & t m ~ l ' e i ' t h e ' c a n y o n  
o ~ . W t . C r a &  mar t ~ ~ e . a r i m e  of the 5t.iU.ian (Denver) elm, l i e  on hanging 

: d X s  -d-. t~&.msent  eheac wnea. , *e deposits ,am .irregular, ,,ad the con- 
cent&tian' of sulfides v d e g  &con bed- t o  bed,. and Ellea dec3.eases a w  f@'&e 
ehear zones. Dm s h d  zones strike N, W E, and dip 6@ north. I nti be&Uhg i# 
the outcmp~+ie.d~lch 2hese tp ore W e s  are  expos& strikes from N. Mo 3, t o  -. 
east, nnd di* Im 15 t o  45 aauth, .Locslly near the shear zonei the limestoqe 
.hao been.mnp1:&tab brecciat~d and has been replad by. hornfe28, pria:bfeeciation 
taakV.@.am. bdore crr d ~ G  the I n t m ~ i o n  +of ,the i-w m&i,' ' me o t e  rnimrals 

, f . .are m e r i t @  ~. .W*&%L wi$h  pwte ancl &enbe !be aouth om, zone i s  
. . disco&inwu&+ud- i~  &a mn* .as 25 feet W&, . and w$ traced f o r  LDO feet dory: 

thB4s1ape, ' be  norbern o,re zone is, as mud1 as 5 Test w&ck, and wm traced for 
a 66 feet d o u g  the. slop& Z&vlduaL be& of limatone, up t o  tw f aet tbiick, ktre 

been r ~ ~ ~ l a c d  for  greater distances f m  the s h w  zoaes, 

OILahs,wt s t b  aP Orant Creek, in the center ofathe &a (vigr~d claim, 
-I;m@-Wawi4ns In the p a m . d i k e : h a v e  been a3aw their b m  W . 
hom$&e; I&& *in cunWms hrg&~amounts a i  s ~ M & ~ i n e ~ s ,  ?he most 
hwrJ.u , $ i h e d E d  sf LChese. incluaione . ie  .I&& the $ i U e  >of *e cl&, md ax- 
tendsnTrm the creek q the wt d l  of the *n t o  an elbmtion 80 feet hi-. 
! h i e  % W W ~ O ~ ; ~ ~ . B ? ~ O U ~  40 feet thick, It:caa~ists of Stmeetom %a-Wcb.-th 
*bsdbS.ag ts t i & w $ + ~ ~ I .  rtqhaa h m b - ~ q l d e d ,  ~ 1 E x ~ ~ ~  +E!lxld5&3? d'w . - 
four ore. Q d s n  or eones. ' f l ?~  w p e m s t  is dong; the flat  upper contact,, a d ,  the, 
t~rn:~~,. lcrwer, .  &iCh Cia rrot ezttnd c~~ip3:ettd.y aorck8 the induston, twe 20 feet  .. 
and b,f&t.-Micalig belowt$e top ~f the.in&usion. lhese bar& i p s  #& irwt 

*'.tw f bet @I %&E A at hertr b m i  dr%venv song tb wth 'aide ef t h e : l ~ ~  of 
thesehbatldt-t-t~by+4h& caved bsPgr8-the,Eime of the $nve~ti@tian.. A $0- $re zone 
&&I& a. ehor$,.dfutanca along the "ow at the eouth. s i d e  & Ithe inclwiba nea~ 
-the cre& bed. ;-bcccFding to Reed &/ #his body. is 'cxpos& for a* distance' of, 30 f ect 

3 40% the'haI&@ and is 12 feet. thidc, . .. I 



On +&e W& ai& of wmouth'd~ tlm '-a & W% an ore' zone fa ' 

@ bord-&ng rn wt-stw verffcaL a m '  mm in% fla%-lying WB h a  b m b  
rr&cro& by a d l  open cut;- Pithia orw8aly.in' abouh 4 f wt wide, and 1s expoad 
for a d l o k a a e  of 20 feet &iimg the a2op,  - 

-, 1 f '  . .. ., 
An ere mne M e  f eeS vide i s  &:lfi' bhfd of two t r e m  ~&BD. e lmt ion  

efL&$O0 fact on the- creet of the ri&je-.6aaf a? h n t  C& (see fig. 5) .  The ore 
bed strilces g, ?5O L, an6 ay~-3@'1Xjrth. m'a ope xme is  pa^ of abeuld of b m b -  
f els fifteen f e e t  vide that dips b0 degrees. north, ~ lppmxb&te ly  parallel to the 

"lope of the h i l l ,  . .  . . 
k - 

& a w e 2 W % d & +  e e & % s s @ m  me.L# ~ ~ ~ m # t a f ~ e *  
phosd ssdlments dong  'fie b r t h  M e  6f- ~ k u n t  Eliel~on, aese  are  the msul ts of 
. the. ~eplgcement ~f favombIe 'b& by. a i J i a t e a  sulfides, $M n w 1 f  a l l  are 
clqsely a$ocla%ed luith. sHw 'zones dZke contacts,, . %st of t hee  'm show on 

2 ' ~ a  3. 
, . " > '. . - . A  * I F  < .. 

. ~n anbltrdLt;b'*b bw ih pla.ce,4&i 'k&& d tabs are d e . e n o m  in sui- 
fiWb&ng-bddddp t o  =conrstiMte hre?em of, zinb:mi? 1k.d om,': %e s u w e  of 
these b o u l d e ~  coald, n~t.~bejd~termirmT $ n . q  *b; bqt, i t  id podbible that some 
of '  than $\ere &rived' f rY1 b&&s '1.yir& &ma w- %he gment',surfa@e, a c k  have cwn- 
pletg3y dlahit&itd, and nbw f om, %b taw;?, $nvel*al bmdnd thbusand. sq- 
feet &:surface m ~verla5fi by the materfsrl,; 'Same areas &re ghow-on figs. 2 and. 
4, . '  

. , - 
< r . ,  , F 8 -  :.., ., : > : . . 

I '  . . . 
+ I  7 --;. 0 . ) *  

I "  

' B d l a ~ e .  &k 'm i~aadeuat~. to .mthwq-ei&&$ the size and tenor 
&< the rmemes a$ .bi.nc amlflsad in th&wit:Eialb~n district, -:b "variable cam- 
poeitlon of. the e*, ranct th$ comp1iate3 stmc%ab'a9'the tlq~eit&mdte.p~edictiom 
uncerWn aa t o  c o w  t i o h  mt may prevwil at.  nmk &is tance d r g m u t s d ,  

'% the assumptfon that the orwh&ng :- oa.the-Wma (J-1- ginkhes Ow: is af?-; 9$&,W-%hs df ad -  
s r e  & In add5tion 1,090 tons of sulfidebear5ng 
red fm the eqosum at the mo~t- th  of the .@& woe%:&f the &Its, 

.(see figs, 4 and 61, - Surface exposurd* i a c k t e  &t. Le&t one h&T Q$ the' 
h o e &  i;n . W e  , t ~ '  zones 11s ' b m -  of  sUfidts, bnsqfiently o a y  100,OOp tarns 
of th i s  mck s h d a  Be co&ef'dsrcd a om, ..On:tKe;bsie of a s e q : r e t e  m U, S, 
Bureau .of" Minm . s m p W  &e arc in Wlme E Q ~ W  5 'per&& . di'zlc, 3 -$em%& 
led, 0.2 percent copper, md~betwem 1-mi Z~othces of ;silver per*b; . b ' s a b  , 
ples taken by the &Ireaun*of M i k s  f rm the ZeIma c h i n  r-6 in ginc contknt f rm . 
2,42 percent, t o  7.5 percent, +and in lead -tent f xw 1.11: percent t o  5.82 percent.. 
1 n W s %  smples  a.W'yz&. for coppee'--sSPmr, and. gola, W e w e r  lcoriterit 4 ranges 
fma 0.10 paw&$ t o  0.401p~&ent ,  &f--$he~&glaq contain fi-om O,22 ' t o  2.14 omices 
of sil+erper ton, W o q g o l R w b  reptd,  + 

4 .  :: ' . ' 1  

- ? -  0 . 
The mer-.in fow ,bdi~s of r s d f i d & ~ n g  sock 'exposd E i  $he banb bf 

h t  creek were Waula%e8, Rese include t h ~ * t w ~ . ~ i d s  'a8sdc~dt&'1d.th ahear 
zones on the wwt aide of haat Cm& near the middle of the L i l l im  I ~ ~ v s r )  M, 
the partly inclusion near the middle cf the h (Virginia) o l e ,  & the 

" 
b , 

6 



ore bdy don&~ide  the sbar zone near the mouth af k t  Cre& canfroam The tot& 
resemee W d a t e d  for thae arms amount t o  6,5M tans, of which 5,500 tom 
is ia the l~rge ore body at the aouthem of the t r m  &hear Panes. On tha baais of 
msay raturns on U, S. b e a u .  of Mines smylss the average grade fox the am bodie- * 
in Grant Cmek is 8 g e m t  zac, 6 parcent lend, and 1 percent coppey* B e  sam- 
p l e  e- by the Bureau of Mines fm ore Mies along Grant Creek: range in z inc  
cantent f roan 3-0 percent t o  8,70 percant, a d  in lead content f m 2.6 t o  7,35 per- 
cant, %we t w t 4  f o r  oopper* ~ilver~ ml gold range in copper content from 0.45 
percmt to 1.w percent, ~ n d  contains f rcrm L.26 te 9.80 ounce8 of arilver wr ton. 
Only swrrple Hoe L18 canterinad @Id, 0,015 oulccs VF ton. I 

U a 2 u a  rtopss in &isFd&nity owtllln eidficant ldl*.lltt ;af em. %me mxia 
-aggreating 42,700 square feet of elcrpe arm ,arc wrcl.erlain by sulfide-bearing talus 
on the &dm (fileal claim and thwe ti= 3€@,m0 aquare fee t  zrre underlain 
by similar mteTSd on the ktts (Tennsasee y a d  Venom Ikorgia) c'l&~, It rn 
not possible in tbe t*e a~aihIble CU determine acamt- the thidlrmzess of the 
Wua mated&, HOwer, the ttuo lower adita on the Zdma {Jiles) c f d  pemtmtd 
a w e d  feet af W w ,  bauming an avewe thihesr of 3 feet of the WU~S mate* 
id, and tkt  the mlume of the Mu ie equiwent t o  7 6  of the Sam4 volwne of 
solid m&, 8,500 tons of ore are on the Z e l m  (~ilers) claim and 85,500 tons of 
ore in the tatus on the Venom (Georgia) and Ruth ('~Bnnesaeej claims Pert of the 

.. t n l u q o n t h e Z e l m a ( ~ i 1 e s )  claimwaesempledbythe&IrsauofMines?~mleNo.% 
26) and. found to 5,20 percent zinc, 5.09 percent Zed, 0.35 percent obFrper, 
and L @ ~ O  ouncw silver per tw, ksrtys of a s2mxpIe coIlectd by the C.eolo@cd 

: E i m e y ~ f m m t h e W u s a n t h e Z e l m a ( ~ i ~ e s )  claLm@ave10.82pereent zinc. 8 8 9  
percent l a d ,  and 3,80 ounces d eilver per ton, An asesay of a emp1e d l e c t d  
by Reed fm part of the rich talus on the Venom (Georgia) Jsim showed 12.28 per- 
cant zinc, 6,& percant I&, 0,52 percent coppeF, & 1.30 ounces of s i lver  t o  *e 

. ton a, 






