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:-ZractioaXly a l l  the gold dapoe i t s  and nrny of the copper depos i t8  

oar ry  mare or less silver, Galena, t u  ha6 been ahown, 13 not; mcommon 

aa an aacesrsory d n e r a l  ia these depos i t s .  There m e  a180 % m e  lodes in 

Alaska which a r e  re~arded EM valuable bacauae of t h o i r  silver and lead 

contsntrr. These nearly alrrays o a r q  a l s o  a m  subordinate gold values. 

Argentifarcnu galena-banring fissure v a i m l  have baan developed on Wet 
4 ' A  
i, 

* , J  
,<I 

asut;h ara sf Chohcndebey Sound--c~n indentation on the e e s t  side of 
\,L+ 

?rhr~ce of ?falea Island, in the Rstchfkan d is tr ic t .  These vein8 cut  

&arcrrs both achiscY3 1 b n t o 1 l e .  socordiag to the ; ' ?~ights ,  nhere they 

arosscut the l imataneo  they u e  raplacemnt deposits. Theso wine carry 

galma, with a small amount of ohalcoppits and sphalerita, in a gangue 

of quarts, sidsrito, and ~ l e f t e .  Anather group of galena depos i t s  ouaws 
,'u 

q' abcvrt 12 dlss  east of 7rangell, in southeastern ~laeka.' Here there in 
\+.GS 

a slate-sohist belt about a d l a  wide lying between granite areas. These 
$' 

($ 
/I alt;ered s e d b t a  w e  traversed by aoid ia  porphyry and a p l i t e  dikes, aad 

in these or along the contacts the galena dapasits oucur. The d e p o a i t a  

are fisaurct veha ,  which appear to be prsiakont, They are heavily 

mineraJ,irsd with galena, sphalerits, p y r i b ,  and chnlaapyrite. 

S- ga lenadepos i t~3  have also bean opsnsd on Coronation I a l m d .  
; 4" 

4' whiah Xis8 new t h e  eatrace t o  Chatham Strait, in southeastern Alaska. + ' .*- 
Tha bedroak of the i a lnnd ,  so far as 'mown, consitits of Paleozoio 19mclrhea 

ihight, P. E. and C. 7., The Rshhikan and Rrangsll lnining district., 
Ahelcat  Bull, U. S. OeaX. Survey So. 3 4 7 ,  1908, pp. 187-188. 

2 
Idem, pp. 188-190, 

3 
Idem, pp. 190-191. 



and echfstar, d ~ f c h  have been intruded by pamito. TBe ore degoaita  

aro i r r e g u l . ~  masas a i t h i n  a li13sotctms country rmk. Seaidas $ha 

galenat, tet;rahsdrib and aphalerite  are gresrnCI h t b  ores. 

. $ r P q  t h e  zany  loaalit;ieo &ere galeha ore deporita have been 

found in Alaska, that in t;ha Fish iiivar basin, fn the easbrn p o r t  of' 

Semrd . ? e n ~ s ~ u ,  desemes mntfon. 4no of the first attempts at lodo 

d l - k ~  W 8 8  &.t this h c a l i b ~ ,  at thlu mlrk h 1882. 

, K 
, A w  ' Acoording f o  S ~ z i t h  m d  ~ i r . , '  the o m t r y  rook oonsla ta  of o r p t a l l h e  

, 9- bM 
Ibstctao smd sohints mid a l s o  roms aors or Xaaa aohirtoae idnacus r o d  

rfiioh eu-a ohsfired a. greenstonee, The znlenat oral ooaur fn a zone sf 

hoturee  hi the limastonso, noar %ha aontaot w i t k  a m  of %ne s o h l ~ l o s e  

greenstoner. 'ViChin this zano they are i rre ,uWly dietributed in IPrtsosr 

and blsbs. The gab- carries gold and a large mount of silver* 

Bwacs p lena  deporita hawe t ~ l s o  bean f o u d  in the #satem part of 

S m r d  ?sn:hsul&, in the Loat River and 3roakn Uount.in rsEiana .2 Thole 

tlbmea others are naru or h a s  fati;aPtlsy aslrooiatad wikh quarkrrr psrphyry 

d i k e s  . 
?la Qsparfta m l u ~ b l o  tor Choir rina cmbnts have, been found frr 

A h a h ,  Aa has bean noted i n t h a  yrsasdhq pager, aphalerfta is a oaer- 

mon aaoeaaofy mfnersrl in .the t:oU, lilmr, end 8 m m  of the copper daporitr. 

- - - - - - - ' Snrith, P. S., and W i n ,  II. P., A g o l h g i o  rsoonlu ia~moo in southsutarn 
Fenlnsula and the liarton 3ay-#ulab region; Bull. U. S,  Gaol Survey Xo. 449, 
1911, pp* 130-1x3 

2 
Ibopf, Adolph, The Esfnesal d o p o e i t s  of the b a t  River and 3rooks M w n * i a  
regiono of 8-d Wninsualr B u l l .  U.S. 0001. S m y  no. 345, 1908, gp. 268-271. 



S e ~ e  of these mias have h e n  tiraced along the nurfacd L'ar sevsml 

hundred feet,  nnd t k r o t g h o u t  tbir eximaed lavlgth they a w i n h h  rather 

constsllt strliks and d i : ~ .  Pmthonwm, thery am such atwe ganeroualy 

dnaral i ted than the older, distorted m h a  md in places show abundant 

aulphidee, the crzmmonea't of which are pyrite, arsenopyrits, sahalerih, 

galena, and ~ L i b n f b ,  loss abundant ~;.tiaerala are schesl i te ,  free sulphur, :. - , ... , .-, ?.j  ..; . >7r: . ; -I' \ . : ,:; c ,  , . :  ..>. - 9  

mlanterite, p y r u w i t e ,  roorodits, atd&ux.tts, str-ysrita, freibsrgit., . - 
,ab \ . -- p; - ' 0 -  '" 

bou&onita, and gold, ar n 11 as mtimmy' ochers, s t i b i o o n i t a ,  and h.&sits. 

K8nti8bna cl iatrice ,  h e r e  veixar oontainine; enoour'agiYlg amounts of ,:old, 

silver, lend, oina, and a n t b n y  b v e  been f a m d D  and a ccmcsiderabl~ tun- 

nnge af oru valuable c h i e f l . ~  for it8 s i lwr and Yead content b s  bosn m b d  

and shipped. n e a e  v e b a  m y  be t a m e d  fissura vefns, in contrast to tb 

o l b r  contarbd gash v e h u ,  w d  were fcmmd mch later than the ,wh veine, 

after the ~petarnorphiam of the inclosing rrchint wcsa a+letad. ??my arm 

believad to be of deep-aetlt:ed origin and p r o h b l y  are gsmetioaP1y relatad 

to the iatruaion of ipeoua roobe 

%am p i t a  is suattereci thronghaut the sohist itself, artd ths 

oxidation of auah f l n u l y  d i s s m i n a t e d  pyrite no doubt y ie lds  the red tund 

brown oolors that the schist assrmtse on mathoring, 

Excerpted From: U. S. Geological Survey 1CLneral Resources UP A 1 4 s k n  
Report ?rogrese of ~ v e s t i ~ a t i - m a  
ia 1990 ( 2 .  245) 

- 



b a d ,  in aeveral plaaes associated with t i n o  or w i t h  co?per, has 

been r o p ~ r t o d  Prom tho following localftiear 

At Z ~ O O ~ S  ~oun*fn. 2S 
Yorth of U p i d  River, a t r i b u t a r y  of Lost 
3n T i n  (Yeale, a t r i b u t a r j  of Lost Xi-r -25 
Qn Ilmxy1Brnepa Siver, at; the mouth of Iron Craak (lead and zinc. ), 
Yorthemt qf; :lount .?andslaben ( lead and o oppr ). 
A t  < b ~ p l R L . ~  
At; tiha 21ead of Steep Creak, on Y o m t  D i s t b  (lead and zinc.)., 
On Kugruk River, at the forks of Indapandunae Creek. 
01 P l s h  River, 5 or 6 d h r  above M e  mu* of tho ? ~ i u ~ u k . ~ ~  

Takerfall ~reek.~7 

Uo6t of +h galsna diaaovered tm the 2eninsula has haen r a p o d d  

to 3e s i l v e r - h u b g .  ?ha ?raparty cni Wruk River !ULS been eiotively 

exploited for several -para and i a  :ha Sest-developsd silver-Peed poapcrot 

on the pertimula, A amaiderable tomage of hi i ;h-grtd  ore i s  regopted t o  

have been mined, but ao s h i p n t s  have h e n  &em !?his ?ropeey  hru not 

been vi.aited by a member of the Survey. 

zmc - 
The presenoe of apha ler i t e  with galem atzount B i s t b  w.d on 

Ilrmrgaxmpa a v e r  ~ R S  keen referred to in o m e o t i a n  ~ 5 t h  the oocurrerrrrol 

of lead. % t t l e Z 8  report8 sf90 t o  bo prersen* an the ridge belaeen 

Psmy Ximr and the head of Oregon Creek. The ore aon8iat.s oP sghalerib 

and as l i t t l e  pyrf  t;e in a g e q w  of quartz. 

25 BnopP, Adolph, op. c i t .  (Bull. 3591, p. 42, 

28 Bndentmll, Y. C., A r o o d s . n w  of tho Rorton Day region, dlrskai 
U s  9. &01 3-y Spoir3.  hb., pp. 213-214, 1901. 

27 Y r t i e ,  J. 8..  jr. op. i t  (Bull, @82), p. 416 
28 Idear, p. 447 

Excerpted Prams U. S, Geological Survey fLPmral Xesourcea of Pduh, Repart 
oa Propyesti of Dmestigetionr in 1920 
(pp. 182-183) 



Z IBC - 

Practically t h e  on ly  z i n c  &era1 i n  sauthaaatern Alaska i s  

s p h a l e r i t e ,  commonly known as zinc blende. It is usually dark brown, 

rdd,  o r  n e a r l y  black.  Then examined w i t h  the n ic roscope  much of it i a  

found t o  con ta in  abundant do t s  o r  rods of chal.cop.;rite o r i e n t a d  along 

i t s  aleavage planes. The sphalerite *om the einc  d e p o s i t s  of t h e  
sr rn aTi?~ 

Groundhoe; Sas in  is r e p o r t e d  to be the v a r i e t y  +aackke .):ith considerable  

i r o n .  

S p h a l e r i t e  i s  a c m o n  accessory  minera l  i n  the g o l d  quar tz  veins 

of sdu theas t e rn  Alaska and i s  usua l ly  a s s o c i a t e d  with sulphiod bodies ,  

inaluding galena o r  cha l copyr i t e ,  where they  occur i n  f i s s u r e  veins and 

shear and i ~ ~ r e g n a t i o n  zones. It is  not an abundant const i t -dent  o f  the 

oontact  copper d e p o s i t s  and i s  u s u a l l y  present there  only as an accessory 

d n e r a l .  A t  t h e  Complex mlne, between Xlxleral and Dora Eakes, on K i t h  

Bay, Prince of  Valsa I s l and ,  some o f  t h e  ore is e s s e n t i a l l y  aphalerite, 

with a l i t t l e  chalcoplyrite andngalena, i n  a handed quartz  fissure ve in  

carrying gold and s i l v e r .  Sphalerite has been found i n  considerable  amounts 

a t  some prospects on Beaver fJounta in ,  ?riP?ce of Valea Island. At no plmaa 

i n  the  ~lexandir Archipelago has spha le r i t e  ye t  bean mined by i t s e l f  aa 

A t  the Groundhog Basin, ' 'eaat of ~ a n g g l l ,  on t h e  nainland,  ex- 

t e n . s i ~ e  low-grade d e p o s i t s  o f  s p h a l e r i t a  wi th  p y r r h o t i t e  and a litthe gnlenr 

have bean fcund sa t a b u l a r  r sp l aosnen t  reina i n  a d&d o f  t h e  metamarphio 

complex; they are discussed on page 361. S p h a l e r i t e  i s  abundant i n  othsr 

rpet;alliferous zone8 i n  this formation, and i t ' seoms h i g h l y  probable tha* 

z inc  w i l l  e v e n t u a l l y  be produced from bodies occu r r ing  i n  the  Wangal l -  

Revi l lagigodo b e l t  o f  metamorphic rooka. 



fie Y 
? ' The e x t e n s i v e  low-grade zinc  replacement veins of the Groundhog 

\&" 
 asi in,*^ about 13 s i l s s  e a s t  tynortheast  of ?Pangell,  occur in a bi&t 

)<, 

o f  gneiss and eohiu-t: within the xsete ln  border tace of the Coaat; Range 

ba tho l i th .  The main vein has been t r a c e d  f a r  a Length o f  about 3,200 

f e e t ,  t h r o u g h  a range i n  n l t i t u d e  of  1,140 feot, e.zd b.as been s ~ n p l e d  

a f o r  a length o f  1,BQO feet. The width for  the 1,600 feet a ~ m n l e d  rmges 

from 14 to 9 Peek and avera5aa n>,.out 3 feat; the average of 24 assays, 

each nade on t h e  f u l l  width of  the  vein, is capproxim+aly zinc 17 Ter crnt, 

lead 2.5 ptr cent, s i lver  1.25 ounces to t'ns tan. The metallio rninorala 

cmpriae p y r r h o t i t e  a d  dark-brown a p h a l e r i t e  , 1~1th 'small and variable 

asounta sf pyrite and galsna. The ga-ague is nade up largely of unreplrced 

r enaan t a  of the country rock and includes plrrgioelaae, pgroxene, horn- 

blende, apidote,  quartz, md b i o t i t e .  Tha s p h a l e r i t e  i s  reportod t o  be 

a var ie ty  oblrryfng aonaidurable iron. The vuina are of the high-fenper- 

ature  t p e  and a r e  a l l i e d  20 uontaat-metanorphio deposits in origin. 

Small replaoemsnt bodies  o f  magnetite s l i g h t l y  earlier in age than the 

sulphiode are locally assooiated with tho  rulphide veins. 'fie sulphide 

veins have a tabular Porn paraf ls l  t o  the banded structure o f  the in- 

alos ing  oryetalline rrohia.t aad ~ j l s i a s  and are not located 01% a oon);act. 

Tho depoa i t s  in par4+: replace interoalat~d limeatone beda and in p a r t  re- 

pleae i n j e o t i o n  gxleias. 

Buddington, A. F., Pliasral deposits of the MrangePl d i s t r i c t ,  aouths#utern 
Alaska! U. S. Qesl. Survey Bull. '759, pp. 57-163, 1922. 



,3 On Traoy -Inn, in the Juneau d i s t r i c t ,  about 1 mile south or' the 

point  at the first eL;ow, #are i a  a prospeat h o r n  aa tho !leglsoted 

&?riea. The vein lion within o narrow belt of injectfaa.:gneiea between 

the quartz d i e r i t e  of the weetern border of  the Caaat Bm&e brtholith 

ana M outbyinp; q u a r t z  diorite sill. Asrsays o f  a m p l e 8  from the f u l l  

x i d t h  in several ?rsspeat  ? i t 8  a r e  r3portsd to range f r o x  1.5 to 4.1 

?or cent of copper and frm 4,7 to 14.6 per cant 3f $ h a .  The sulphidea 

p r s d h a t e  over the gangue and amprise pyrrhatits,  sphalerito,  

chrlcop~yri+a, and ?yr i te .  

a Lynn ~raek,'~ north of Banoou-lsr, in British Columbia, in a 

belt of a r y s t a l l i n s  eohist bwdering the neat side of the Coast Pwge 

batholith, a rino body is being dsvetopsd. The veins oaaur near the 

colltaot with quarts d i a r i t a  and are tabular d s p o a i t a  tkac have raplPosd 

lixhsatane beds. I'he w s t a l l i o  rninerala ccmpr:ise a large amount of sphalrrite, 

ahrhloopyrita, p y r i b ,  and pyrrhotib,  

9 0 
Burwash, E. U. J., The geology of Vanaouv~r and vicinity 27. 56-60, 
Univ. Chiorgo B e a s ,  1918 

Excernted Frm; :J. S. Geological Survey Geology axtcl Nhsral h p o a i t s  of 
Southeastern Alaska (2p.  381.=362) 

(P. 328) 



ZINC - 
General Ocourrence 

A mineralized b e l t  o f  mtamarphic rook occurs on the mainlaad 

about 14 miles east o f  'Armgell. This belt i s  1 t o  14 milerr wide and 

lies between two msscas o f  quartz dioritct in'truded p a r a l l e l  t o  the 

f o l i a t i o n  planes o f  the metamorphic roake. These rocks-are predominmtly 

Fine-grained gneisaes and cryatallino schists, with sheets mad dikes of 

qutrrte par?hyry, rhyol . i te ,  and di iba8e  porphyry. Yarrow apWite veina,  

injected p a r a l l e l  to the f o l i a t i o n  planes are l o c a l l y  abundant, expeoially 

t o m u d  the eastern maea of  quartz diorite .  The gneitlees aoraprise inter- 

bedded dark hornblende-plagiocPaae gxteisa and pur9liah-bromt gneiss o m -  

s i s t b g  of  layers o f  plagioclass feldspar and q w t a .  Thin layers o f  

graen pyroxene granulite  or of a. d i a p s i d i c  horns,tana are found l o o a l l y  

along some of the ore veins.  In the moutain above Eergts Baain are  

hornblende-feldspar   chi st and +hick beds of garnatiferaus kyanitic 

quurtz-mica aahia t  intimately penetrated para l l e l  t o  the s c k i s t o s i t y  by 

qunrtz veinlsta.  A few t h i n  intercalated beds of a r y s t a l l i n s  limestono 

mu also found hare. The whole group of rocks represen-t;a a series  of  

rretibntary strata sueh au calcareous s h l ~ l e  and impure #andatone with 

a m  layere of slate and liarsatone which have been m e ~ o r p h a e s d  t o  

gnniss and schist by t h e  rise o f  tempsra'ture and prearrure and the widely 

m ~ d s r i n g  h igh ly  heated solutions acoompmyiylg the  inkurrion of the 

qutrrta d i o r i t e ,  aplitrs veins, and po~phyry rrhesta and dikes, 



The p o r t i o n  of the b e l t  of gnsias and s c h i s t  in which ore vein8 

have boen r epo r t ed  i s  t h e  only p o r t i o n  in which sheets of quartz porphyry, 

r h y o l i t e ,  and diabase p ~ r p h p - y  have s o  f ~ l r  been found. It may therefore 

be sumisecl t h a t  the  ore8 and these intrusive rocks may have had a common 

o r i g i n ,  

Bande of rock with disseminated ?rite and p ~ p r h o t i t e  o f  t h e  

"fahlbtmdn type  are found throughout  t h e  gneisaes and sohiats. They are 

cenapiauoua on mathering because of the ruaty-browx or red  belts t o  

which t h e y  g i v e  r i s e .  The ore v e i n s  a r e  found i n  a d n e r a l i z e d  zone a t  

l e a s t  7& miles long. The mitl bodies (GI-ound-hog group)  are tabular 

replacsment  veins of pyrrhs t ike  and sphalerite i n  the gnsisa, b u t  a t  

Gle~c ie r  Baain there are ruplacement -ins cons isk ing  of a p h a l e r f t e  and 

gal.ena, and at Glaaier Eauin and Bergta  Basin s p h a l e r i t e ,  galem,  md 

mite a r e  found in veinlets  and poakete . in  sheets of fractured rhyolite 

and in croeacutting q~sarte v e h a  having LL cozab structure. The zino re- 

plaoenont veins of Groundhog Basin a d  the zinc-lead-silver replacement  

vei.ns h . : G l a c i e r  Basin a p p e a r  t o  be older than t h e  quartz porphyry and 

r h y o l i t o  dikes aad sheets, b u t  the minerslited quartz veins are younger. 

Thins i n d i c a t e s  two per iods  of vein farmatian here, the depos i t s  of the 

o lde r  pe r iod  being high-brnperahre replaaemont deposits m d  t l~ose  of 

the younger period c o m p r i ~ i n g  fissure ffllin~s accompanied by same re- 

pfmoemmt d e p o s i t s  fomed under i n t e rmed ia t e  cond i t i ons  of temperature 
I 

and proaswe .  The replacomen-t deposits of Groundhog and Glaaier basins 

are1 in their mineral a s s o c i a t i o n s  a l l i e d  t o  ore d e p o s i t s  of  the contaot- 

met;amorphic type, bu t  in  structure t h e y  ngeeemble h i g h - b m p e ~ a t u r e  re- 

placemant veins. 



Groundhog lks in 

+ , The Groundhog Basin group of  c l a b s  i s  on t h e  -inland about ' ,\I ' 
13 x i l e a  earrt by n o r t h e a s t  of  'mangell. The ~1- a r e  reaohed by er 

trail t h a t  starts f rom t h e  mouth of  ?ti11 Creek, on matern Passage, 

and f o l l m  t h e  l e f t  bank o f  U l l  Cresk f o r  three-quarters of a milo t o  

t h e  m u t h  o f  Laka Virginia, a t  an altitude of abou t  100 f e e t  above high- 

tide m r k ;  tbenoe by Soat acroaa t h e  lake f o r  about  2 3/4 miles t o  the 

head; and thence  by t r a i l  about  6 m i l e a  up P o r t e r f i e l d  Creek to an 

a l t i t u d e  of about  800 f e e t .  The main workings a r e  at an a l t i t u d e  of 

about  2,000 fee t  and lie a long  the  f a c e  of a mountain 5,100 f e e t  in 

h e i g h t .  

The original d i scove ry  of ore hers xaer made by Ole Johnson m d  

Jobs Oleson, of m a n g e l l ,  in 1904, af ter  P o l l d n g  t h e  s t r ike  of the 

rooks f r o m  the  ve ins  in Glaoilsr Basin. A t u u n e l  lw f e e t  long m e  driven 

by them t o  crosscut t h e  main vein, but work was atupped before  the vein 

wag reaohed. Tke t i t l e  t o  t h e i r  claims was purchased by W. D. Grant and 

a a a o o i c ~ t e s  in 1912, awl in 1916 the property,  comprising f o u r  c laims anr 

bonded t o  the Bon Alaukn Mining Co. Thiu company loos.t;ud 3% additional 

oltLima a l o n g  t h e  e r t e n s i o n  of the veins emd on veina in Glac ie r  ~esin, 

t o  t h e  sou'theast. Five o l a b a  along t h e  extension of  t h e  main vein 

normthwest of P o r t e r f i u l d  Creek m d  two c l a h  on a gash  vein on the south 

aide aP' the south  branch of P o r t e r f i e l d  tbselc have been l oca t ed  by HoK8.y 

& lnede. 

F r o m  1915 to 1917 khe Bon Alaska Mining Co. was actively engaged 

in developfng the alahw, ahiefly the, form a l a i m ~  Paased by 'Al, D. Grant 

atltf a s a o c i a t e a ,  known a8 the General Shennan, General Grmt, General Logan, 

and General Lee. Bur:hg t h e  lrar ?e r iod  the  aampany'e option on these  



c l a b  was not e x e r a i s a d  d n g  t o  unfuvoruble conditions, and they reverted 

t o  t h e i r  m e r ~ ,  by whom they are now held. 

The claims are aqui~psd with an air compressor and 4,000 f ee t  of  

4-inch p i p e  and 500 feet  of 1-inoh i p e  to uonvey air t o  the workings. 

The cmpreaeor is driven by a 36-inch Pel'bon q ~ t e r  h e e l ,  whioh operamtar 

under a head of 280 f e e t ,  the tvatxr being  supplied by 750 f e e t  of 13 t o  

11-inch a t e 0 1  ?enstock y i p e  and  o. f lume 500 f e e t  long. 

The d n  vein has been prospeotsd  by open cut8 for a l~ngth of 

3,200 f e e t  by three tunnels. A n  upper tunnel 14 feet long crossouts 

the main vein at =I altitude o f  about 2,280 feet  on t h e  General S h e m  

o l e i m .  Tunnel No. 1 ,  about  80  f e e t  a h o a ' t  vertically baneath the upper 

tvnnei, is 159 f e e t  long and likewise crooscuts  $he nmin  ve in .  It atarts 

on khe Gsneral Grant o h i m  and axterndo aoroes the end i k e  i s t o  the 

General S h e m  claim. This tutlnel w%o star ted  by Johnaon & Oleson and 

m a  completed by  Bon Alaska Go. i n  1915 and 1916. Tunnel lo .  2 i a  an 

the General Shsrmavl olaim a t  an altitude o f  about 1,914 faet , .430 f ee t  

nor thmet  o f  the upper tunnel. It i8 180 f e e t  long, extends i n  a 

northeasterly d i r a o t i o n ,  and araaacuts the main vein, Grift6 have been 

dr iven on the  main vein from this t-a1 for  21 f e e t  t o  the n o r t h m a t  

and 52 fee* t o  the southeast .  A aroescut has been mixi back f o r  16 feet 

t o  the soutkmst  from .the end o f  the southeastern d r i f t .  *?fork on t h i s  

tunnel was dons by the Bon Alaska Ca. in 1917. 

Another vein about 125 yards distant hor izanta l ly  parallela the 

min vein and l ies  on .the southwest s ide  of the south fork o f  Porterfield 

Creek. The Generttl he, tunnel crosscut$ th i s  vein a r ~ d  i s  on the boundary 

line b e h e e n  the General b e  and General Logan olaimu, 



The ore  bodies ore t a b u l a r  replaoement veins i n  f ine -g ra ined  gneisa. 

They conform i n  s t r i k e  and d i p  with the gneiss, which t r ends  north-northwest  

and d i p s  about 60' -80' E. 

The ml:L rocks of the main vain are i n  general fine-grained r ibbon- 

banded i a jua t fon  gneisaes c o n s i s t i n g  of alternating layers of purplish- 

brown micaucaous p lag ioa laea  f s l d a p a r  o r  o f  quartzite, layers o f  dark 

hornblende goh i s t ,  and veins o f  l i gh t -oo lo red  a p l i t i o  rock locally w i t h  

a m e  e p i d o t e  r e s u l t i n g  from the  alteration of 'ao~mblsnde o r  f'rm t h o  am- 

t a c t  mkamorphisrn of l i~matonu .  Sheets of quartz porphyry with comaot ing  

dikes w e  uomman in t h e  g n e i a a .  A dense, cmpao t  dark-brown hoxmf'els 

oompria~ing al tarnating bands of d c a c e o u u  q u a r t s i t e  and of p l a g i o c l a s e  

f e l d s p a r  i t 3  faund in placss in immediate oontac t  w i t h  t h e  ore .  

The main vein h a  been expored by surface cuts and n a t u r a l  exparurea 

f o r  a :Length of about 3,200 f e,rt, It; ha8 been a m p l e d  in  the tarnnela aad 

by 19 trench cuts a t  the ~lurfaoe f o r  a total length of about; 1,600 f&t. 

A report h m  been mads on the props r ty  f o r  -&he Bon A1mEL.a Co. by Campbell, 

Welle &o E b n d o r f ,  of  Seattle, ;Pashe, and from t h i s  r e p o r t  the f o l l a w h e ;  

data have been compiled. The width sf t h e  vein ranges f r o m  14 to 9 feet  

and av~rages about 3 feet. The northwestermaost  p o r t i o n  of' t h e  exposed 

vein i a  more than 1,140 feet lower than *the a o u t h s a s t e r n  po r t ion .  The 

a m r a g e  of 24 assays,  each made on t h e  fill width of the vein, is approxi- 

mately sino, 17 per cent; Inad, 24 p e r  cent; s i lver ,  12 owcea .  The l a h o  

o a ~ t e n t  ranges from 9,4 to 30.6 p e r  cent1 lead &om a trace t o  12.5 per a e n t j  

. and silver from a trrroe t o  4.36 ounces. D. G. Campbell reports t h a t  pro- 

l h d n a r y  expex*iments :Ln t h e  oonoen t r~%t ion  of these ores  b y  means of pro- 

f e r e n t i a l  f l o t a t i o n  after raeat ing  gave a aoacen t r a t e  of 45 per c e n t  chno 

and 14 per  oent i r o n ,  and th8$ thie grade could probably be materially 

improved with mom f u r t h e r  work. 
/J t  



Abau-t 25 feet b a l m  the =in vein is a parallel vein of s i d . 1 ~  

charactor which pinohsa and awrslla and ranges f'rom 10 inches to 4 feet 

in width. About 60 :mda sautheaat of' turlnol no. 1 this vein appears to 

die ou t  in to  %he country rock a8 a 6eries O f  narrow s t r h g e r ~ .  It; wa8 

not  fotmd in tunnel To. 2, 430 feet northwest of tunnel Yo. 1, and nay 

die out  i n  W a  direeation or awing in +4 30i.n the mahi vei11. I:% layer 

of :mgns.tite 6 Lncllea Wick,  layers of ?yraxme i y a r m U C ~ ,  and rs fine- 

grained to danse banded gnarias o m i s t i n t . ,  of alternating layors or' light- 

colored aplite, pllowLsb-green ?yroxews grauulita, and 2urplish-hrorn 

plagioclare Feldrpctl. ape found at the southeast end of t h i n  vain, 

About 350 feet beneath the mix o m  vsk,  m u r e d  at right angles 

to the d i p ,  is mother parallel vein. T h i s  has been crosacu-t; by m adiC 

whore lt: i a  frcn 1 t a  2 foot thiok nzllf of a f n i k  ahuraotar to the rr#aims. 

An average aampls of ore Prerxa both si&s of this v a h  in the adit is r e g =  

2orted 5y the 9011 Alaska Co. to y i e ld  8-60 ounaes of silver to tke tan, 

4.85 per c a t  of l e d ,  m d  16.34 por uant of zincs. The L m d i a t a  wall 

rook of this vgfn fa  a delltte bandad green and white hrupc~toae oonsiating 

of a1ternal;ing layers o f  light-peen pyro~cai~, foldspar, and white quarP;site 

with a tracrs of rphalerita anc? pyrrhotite. 'I'hartl i s  about 2 feet of ou& 

rook in Chcr hanging wall, avernlaFn by a ompaat ritban-btmded black md 

whits quartzite. The b h a k  layers cansist of wry fine grained qua~-txi*t;e 

ad* a trace a f  feldspar and pyraxane and abuadaue disseminated prrrtiel+e 

of carbonaoeous matter, f i a m  which they derive their color. The white  

layers are a h o a t  exalusfmly plagioclaatu and are locally adjoiued by 

t21i.n borders of pyroxene. 



The are in general consists eeaentfally of g p r h o t i t e  interstre&ed 

and banded w i t h  gangue minerals (remnants of unreplacad country rook),  

dark-brtm sphaleritx, and a small and variable m o u n t  of galena and pyrite. 

A t r a m  of chr t l copyr i to  i s  present aa dots  and rods o f  microscopic  s ize  
9' 

inol.udeci in the sphaler*ite and locally aa sparse grains in the ore. 

Minute veinlets of quart8 md chalcopyrite croas the banding of the ore, 

and one 2-foot vein of t h i s  character f a  reporse? t o  have been f a m d .  

The galena occurs as veinlots parallel to tha.banding sf the other minerals, 

m e  brought b by salutionn aPter the forma.t;ic,n o,f the  other minerala, 

and is irregularly diatributod. The silver content varios r o u g h l y  wi th  

the percentage of  lead. 

High-temperature replacemen* pyrrhatito-aphalerita d e p o s i t s  like 

t h i s  one are not common. The zina dsposita of  Atmosberg, in Sweden, seem 

to bear the olorreat resemblance to it, and a a u m m w j  dsaoription of  their 

mode o f  aocurrence will be of in teres t .  The ore t h e r e  i a  descr ibed3  as 

occurring igl fahlbands, layers, or zones in a banded gray "granul i te"  or 

fine-grained gnsiss. Graphite, pyroxene, hornblende,  and garnet are cam- 

man aoceasory minerala. S m l l  bands of grayish-green roake composed ee- 

sentially of d i o p a i d i o  pyroxene are frequently seen in the banded " g r ~ l i t a . H  

9 o m  o f  the deposits emtain essentially sphaleritej  others  are almost 

pure pvyrrho-t-i-te formed by iapregnation. ? m y  of the smaller layera oonClrrfn 

bath sulphides in vwiab le  proportions. Fyrite i s  only l oca l l y  ?reson%, 

Johansson, 8. E.. The kameberg ~ i n o  are f i e l d s  Cong. gsol. Internat., 
11% 8 6 8 B . ,  Guide des eXC. Ro* 35, S t o ~ k h o h ,  1910. 





~xpoeures  of the Alaskan vein at greatly differing altitudes and it8 

general aharactor are favorable to its psrsiatence in depth. The origin 

of the Swedish depoeits  ia in doubt, hut the mineral ussociation iadica-ties 

that -they have been subjeoted to hi& temperaturee 

Excarptxtd Framt United States Geolagfoal Sumy Xheral ileeo~zrces of Alaska 
Rmport On Pregresa of In- 
verstigationa in 1921 
( P P ~  57-63) 



!dinoral aossciationa aomtituto mothe r  valuable criterion in 

aeparathg deposits belonging to the early ar;d intermediate periods 

of nstallizotfon. Cold and silver are aomon to both groups of deporitr .  

It has been s h m  by 3rooks3 that the  s t i b n i t e  orea mre  formed later 

than th. %sonoic m t a l l i z a t i o n  of dlanka and are ?robably of  Tertiary 

age. CRaeiterite, the a-on ore of? tin, is be l i eved  by tha writor* to 

have been formed mly d a r i n g  the ! leao~oic  or early 2eriod of mtallizrtian, 

althsu& the tin dspas:Lts near Tot Spr'iagei, in the Rampart distr io-t ; ,  

may present a posaible exoeption to this general stortemellt. Tungsten 

occ\na fi the ear ly group of d e p o s i t s  ao vrolf'ramite and soheolite. 

3olybdenit0, so farB aa h o r n ,  ooaura only  w i t h  the grmitia in+m.uives 

of Xeaoaoio trgsl. Silver lead o r e s ,  accmsanied i n  place8 by other srce 

minurals, auoh a8 s t i b n i t e ,  chalcopyrite, bornite, s p h a l u r i t e ,  prrfte, 

araonopp-iat;s, jameuoni.te, and biamuthinita, oocur i n  aaeociationa which 

suggest that they or ighated  a a i n l y  in the  intermediate l~erfod. The 

adphf.de ores of the Pairbanks and Xaxitishna d i a t r i a t s  a r e  believed also 

to fall within the intarrzeedfata group, 

- 
3~rooc*.8., h t i x o n y  deposits  o f  81~akat U. 5 .  Geol. S m e y  Bull. 649, 

pp. 14-17, 1918. 
4 

Idortie, J. R., Jr., and Barrixgton, O. i., Tha Ruby-IElukok.iPim region, 
Alaska; U. S. Geol. Survey Bull.  -- (in prepa ra t i on ) .  

Exoerpted Frams U. 3 .  Geologiccll S m e y  Mineral Nesouroee of Alaska 
Report an ,Protr;rees of Investigatims 
in 1921 (p. 154) 



Zphalsrits is . y Ear the nast conmcln ore aiaeral, and ail7 future 

2ina w i l l  arobnbly Se opera ted  prhari ly  ad a zino nitas, though aa o m -  

a i d e r ~ l b e  galom ?a pmasnt lead would untioubtadly 'oa one oL' t h e  ?roduak. 

The asaaye given on ,;Ages 273-284 a h m  that %ha ui17er eontent of t h e  oram 

ia sxtrmeljr variable,  :?uL silver ia ~ u u a l l y  ~ r e n e n t  in recavorable quratity, 

and looal kodies of ore r i a n  in sil7er could ?robaSly Se found, 

I> i ~ o ~ a r t ~ 4 4  rm r sarias sf t a s t u  on are f rom the Lbaunt Bieloon 
! , . 'I ", 

.y/- d i s t r i c t  tha t  aacordfng to O. ! , I .  Grant c a m  fron the J i l s s  claim and 

sunaarizes his results aa follows: 

Wing to the highly disseminated nat.ae of t h e  lead and zino in 
this o r e  it La h p o s a i b l e  t o  mke high  reaovariee without @.ncing +As 
ore so that abcrut 80 percent w i l l  paea 8 200-enseh screen. %en grouad 
to t h i s  mesh good recrterf ea of both lead and z b o  be obtained by 
the proper f lo tat ive  m h t u r s s .  

?he b e s t  rsfsults mrs obtained when 2ataaai.m xanthale mrr uaed 
in an alkalifie c i r o u i t  w i t h  s a d i w  ayanid@, s ino ,~ lu lphat~ ,  and s t e m -  
distilled pine o i l s .  This  f latetive ralxture yielded a 51.74 percrnt 
lead eancentrate wiCh a 85.4 peraant ax-kractian and aantaining 12.10 
percent zinc; &ad a 40.10 ?orcent zino amaentrats h t h  a 77.8 i;ercent 
srtrsotion and cmtaining 13.80 percent Isad. Other t e s t s  ahowing 
slightly l m r  lead r e c m r i e a  but o o n + a i n h g  only ahout 7.0 p6rcen-t: 
%inc might prove betkw for ?rtlctioal gurposea. depends on e o o n d a  
candftiona such ne tha d f a b n a e  Pronr entalter and suelter raw8 end penallti08 
far different graden of omoentrates. The grade af uny o f  the conoentrrrter, 
however, aould be inproved by treating ha alem8r flotation a a l l a .  The 
silver extract ion has h e n  found to p ~ l r a l l u l  quite cloraly tho prasnt 
the total ailtror content o f  the ore. 30 greater prt of the ohalcspyrik  
in recovered with  the l sad ,  tho rest being floated wiL\ the rinc cmoen*ate. 

Rsoovsries obtained in this laboratory fnvaatigatfon aould wrrutt 
conrrtzucticm of a pilot mill, in d o h  further 1m~h1Pufgf cel tes t ing  
should be uarriad m to perfactt a flow sheet. Suah teatine work would 
8% the amw time improve both reoovsrjl w d  grade of' the lead and a h a  
canaen&rntes, 

--- -- 
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XoCarty, W ,  J., Dffforontinl f lo ta t ivw traa-ent o f  tr camplex aibver- 
lead-sino ore (theeis submittad to the hlaaka Agricultural College actd 
School of Xinea, 1927). 



in the foll&ng d e t a i l e d  deeoriptions of the  individual  ;~rospeata, 

the ?resent claisu, a8 8ilown in f i g m a  37, will be used for convenience, 

although it is realised that the loca2;iom of m y  are temporary, aa nono 

a r e  patantad or even a ~ m e y e d .  

Euqh John - 

The Eugh John c t a b  of 0. U. Grant and Joe Uendarssn Fonns t he  

northwest corner o f  +As group of claiau shown in figure 37. There has 

beell 30 development. Tho olaim is in a m r a h e  area, a d  no bedrock is 

exposed exaept in the bed of a small brook \&sre it crosses t h e  northern 

boundary of the claim. A 10-foot th iaknsr~a  o f  epidote rook, aarrjing am-  

aidarable sphalarite and galena, is expaaad, Yo ahaloopyrize was aeon, 

and t he  sphalerite predadnatea  over t h e  galena. 

Grmt & Iienderson awn the Christmia olaim, whiah l ies  j u ~ t  aauth 

of the i3ugh John. The alaim is developed by two ver; amell praa?eat p i t s ,  

in the upper  me of orhiah about 5 feet  of are-bearing nabr ia l  is expored. 

3wt of the  claim is b u r i e d  beneath mcraina, The strike of the  ore-bearing 

bedr! l a  nearly east-asst, und the d i p  is about ~ e r t i c a l .  There appears t o  

be very little galena on tho Chriatonia, and :lo ohalaa_s:i~ite m s  noticed. 

G?halerite i8 the prinbisal metallio mineral, but a little p y r i t e  was roan. 

An tiaaay o f  a picked apeafrrwn of sphaleri-t;a to deterrains its silver o a h t  

ahowed no oopper, no lead, 41.37 y r c o n t  a f  r i m ,  and 0.20 ounce of silver 

to tho ton. The principal  gangue minerals are ep ldo te  and a a l c i t s .  A 

l i t t l e  pale-green andradite l a  also p r e a s n t ,  



1 
SOUR "YQE - - 

,?+ 
L - + ~  

The]-a is one small prospeot  pit on the Sour Dough alaim, whicth 

belong t o  Hugh \Athasen. A l i t t l e  low-grade eFno ore is exposed. The 

claim l ies south of t he  Chriatenia, and is likewise mostl;: covered with 

g l a a i a l  moraine. 

/ Copper Base 
s - 

The Copper 13ase olaim, whiah forma the southwest corner of the 

group, a180 belongs to Ifugh Uatheeon. There are two prospect  p i t s  on 

the claim, both of mhioh are aavod 3 0  that r.o rook m 8  seen in ?lace. 

Soma good ore lsaa seen on tho dumps of the p i t s .  It consiata of a Sanded 

aggregate of' e p i d a t e ,  sphalerite, galena, and pyrite. There apFears to 

be releitivoly more p y r f h  and galena here t h m  in molrt other $lactea, 

The Snawdrift a l a h  exkends across Grnnt :  Creek j u s t  below the mouth 

of the canyon, where the oreek leaves the mountain ?ro?er and flm aerosa 

the benoh above Copper Llountain Bar. Grant Cabin is on this c la im,  noat 

of whiah iu oavered with fsn mterial Prom the momtoin. Thare are shov- 

i n g ~  of ore new the aautharn boundary of the olaim in the areek bank a d  

alas near the southwest corner aa r e v e a l e d  by~smsrll  proapect pi-. The 

claim Fa owned by Grant and Uandsrson. 'Phe y i t  in the creek bank expaserr 

epidotized sediments with a little pyrite, chalaopyrlte, and sphale~its. 

V f  rginia 
p\,,b.P 

The Virginia claim abuts the Bugh John on the east and lies jurat 

asuth of the Snowdrift. It inaludes the mouth of Grmt Creak and a portion 

of the omyon. In addition to the excellent exposures in the cctnyon tho 



olaia is developed by 7 p r o s p e c t  p i t a  and 2 small adita, 28 and 10 feet 
I 

long. TMo is one of the claims of G r a n t  8 Uenderaort. The ore a h m  the 

usual epfde-be-sulphfde association, arsd the original beddin,: is well 

? r e a a m d  in most places, Vein quartx is rare aL ! l o u t  Xielson, but a 

little was seen here. 

The aedirants lie nearl;? horizontal in tho canyon on t h i s  claim 

and are aut 3 y  large numbers o f  the granodiarite dikes. Sills are not 

very o m o n  a t  thiu particular locality. Yany of  the beds do not appear 

t o  be muoh chariged S;r replacement. The dikes carry xenolith8 of t h e  

sediments at least 10 feet in diameter, rno8.k of ~vhiah are altered to ore. 

Mineralization has occurrnd eapscially at thrne place8 on the uleim-- 

( 1 )  an the east a i d e  of the creek near the southern boundary of the clah, 

(2) on the e a e t  side of the creek near the :niddle, of the olaia, and ( 3 )  at 

the mouth af the m y o n  on the west  s i d e .  At tha first l e a a l i t y  a stra$i- 

graphic thiaknoss of 12 feet of ore is exposed for a horizontal distanao 

of 30 feet. An aseay o f  a chip san;?le shorn 0.90 aunca of silver S;o tho ton, 

and 0.14 percent of copper ,  3.56 percent of Lead, and 3.39 peroent sf aino, 

Both the t o p  a d  the bottom of  t h i s  bed are conoealed, but,beginning about 

40 feet above the ,top of the expored part three other bands of ore orop 

out, each about 2 f e e t  th ick .  

At the iseaond l o o a l i t y  an ore zone about 3 feet thick borders a 

granodiorite dike  and cut8 aoross the bedding. This is praotioally the 

only c r o s a e u t t h g  ore body that was observed in the district. The 

expo~wea  at the third l o c a l i t y  indfoate  wsdc mineralization. 



The Cenver alain a l s o  includea part of the Grant Creek Canyon. 

It lies aouth of thts Virginia and e a s t  of the Christenis. St is davalowd 

by akout half a dozen small, prospeat pits nnd open outs, in addition t b  

which there are many exce l len t  exposurea in the canyon walls. Tho Denver 

belongs to t h e  Grant & Xenderson group. 

The strike .of the ssdhents across G r a n t  Creek on the 3 n v e r  is 

I?. 85' E. and the d i p  is 55' N. The dip flattena quickly donmatream, so 

that on the Virginia the bods a re  nearly narirontal. The beds a r e  looally 

crunzpled in *is vicinity. 

An ore-bearing bed at least 10 feet thick and having the attitude 

given itz the ?receding.paragraph is well uxposed an the weet  s ide  of the 

creek nsar the midclle of the alain. mat is apparently the $anre bed m y  

be traosd up the  east baak to a point about 500 feet  euay harizon%ally. 

It is poss ib le  that t h i s  ia the same bad the* appears  at l o c n l i t y  1. an U54 

V i r g i n i a  aleh. Same good ore showa Xn the bed of G r a n t  Creek near the 

Virginia line. The Denver ore is of the usual type but l oca l ly  appears to 

carry mre chaloopyrite than tiha ore Prom many other looalitiea. haal ly  

chalcopyrite hlts weathered to mnlachits and aturite. A n  assay of a chip 

sample from the apen outs OR tha w e n t  side of the crsek s h m  6.00 guncur 

of silver t;o the ton, 0.10 perosnt of capper, 10,45 2eroent of lead, and 

16.20 perasnt of sino for a PO-foot thickness at that place. 

Wj orie 
++ b b Z 3 *  

Grant & Eenderaongu W j o r i e  claim lios aouth of the Denver and 

east of the Sour  Doup$. 'Shere, is one 8-11 open out to bedrock on the 

e a s t  side of Grant Creek about 100 feet  erbovs t3rs stream l eae l ,  in whioh 
I 



are exposed apidot;izsd sedimsnta osrr j r ing sphaler'ite and p o r ~ h y ~ i t i c  

45 
gra-nodiori te .  T m s e n d  nentiona a9 outorop on the mat ~ i d e  of G r a n t  

Creelc on what ma then the Cmgibou claim and a-hich now must lie on the 

Marjorie 01- M the  Cenver o h i m .  One assay from a 6-foot cut showed 
# 

0.03 ouncs of gold to the ton, 0.3 percent of copper, 1.5 paraent of 

l ead ,  and 2.56 ?e raan t  sf cinc; and another assay from a 10-foot width, 

0.03 ounce or' ;old and 0.6 ounce of silver to tha t o n ,  2 .3  percent of 

caF?er, 3.5 ?arcant  of l e ~ d ,  and 7.0 percent  of z i n c .  

Xugh Utheson owns the !Zatheson claim, which lies south of t h e  

U r j o r i a .  A smell pros?ect pit bes ide  the creek exposse about 10 feet o f  

e p i d o t i z a d  rock which strikes H. 86' Z. m d  d i p s  75' 3. Md which is im- 

pregnated with solno aphnl sr i t e .  &say re turns  show 0.3 ounoe of silver 

to the ton, no aopper,  no lead, and 2.21 peroent of zinc. 

The Carrie olain of Grant 8: Henderson abut8 againet the h n v e r  on 

the east. The demlopnsnt consists of half a d o o m  mall gfts and open 

cuts along the ores* sf the b l u f f  in the aouthern p a r t  of the alain. The 

eedfmsnts that Form tho country rook w e  drumpled in y laces  but i n  general 

display a low d i p  to the  south. Thero are many granodiorita dikes and r i l l a .  

Bpaeurea are too poor t o  determine the weal extent of the ore-bearing beds ,  

but same high-grade ore may be seen in sonm of thq pposlpoot openings. 

Sphalerita seeme to be mors plentiful than galena. Ho ohaloopyrite was 

observed on this claim. 



Grant; & Henderson own the Tenneaase o l a in ,  which lies south of the 

Garrie and e l ra t  of the BSaPjoris. It: ia developed by hal f  a dozen pits 

a n d  opon outs, two of which are near the eset end, close to khe J i l e s  olaim, 

and tho re8C are above t h e  openings on t h e  Cwrrio. '?he p i t s  show can- 

raiderable fair ore of t h e  uaunl t y p .  1Jo s t r u o t u r a l  observations could be 

made. 

,Y Georgia 
,L ,-w'+ 

- 
The Morgia olaim, which lies east  of the ?Jatheabn and south of the 

Tennessee, is also owned by Br'ant  h Henderson. I t  i s  developed by -three 

open out8 ~ m d  two ? r o s p o o t  p i t 8 .  There are same good exporures near the 

m s t  end of the a h i a ,  b u t  much of the teat of it i a  c m r e d  x i t h  talus, 

The sedimsnts mar the aonxmcn aarner of the aEathusan, gerjorie, Tsmearss, 

m d  Georgia claims . trike 8. 80' E. and d i p  50' IV. A f e w  hundred f a s t  qast, 

0 
near the discornry post  of the, Georgia, t h e  strike in I!. 7 0  7. and the  d i p  

is very- atoep to t h e  north OF vertioal.  

Con~iderabls dnera l i za t i an  har occurred along the comon boundmy 

of the Untheson and the Georgia. Here &here appears to be but l i t t l e  galena. 

Otle grab seuuplo asaayed 0.8 ounoe of silver to the ton, 0.57 percent of 

oopper, 0.1.1 poraent o f  lead, and 21.0':petrcent of zinc. The open outs near 

the disaarcury pant expoee are-bearing beds far  a!:out 150 f e e t  along the 

str ike  apd 40 feet aorosa it. A c u $ c a i t e  c h i p  aampis *om these cuts,  

estimated t o  be average for t h e  band axpoaed, ahom 0.02 ounce of gold  and 

2 ounoee of a i lver  to the ton,,0.22 purcent of copper, 2.33 percent of lead, 

m d  5.46 percent o f  zinc. Another band of ore is exposed for abau* 150 feet 



near the southweat corner o f  the claim, Thia band is about 10 f e e t  nide, 

and the aru 1s similar t o  that from the 40-foot band, 

The t a l u s  s lopos below t h e  visible ore-bearing Sands oontain ore 

minaraXa in asmpiauoua aniounts. There are rmdoubtadly other ore $ones 

thmt are covarsd, A par t icu1ar l ; r  rick, part of the s lope ,  w i t h  an area 

of at least 1 2 0 , ~ O  aquara feet, mi8 rou:;hly samgled '02 taking - m y  grab 

smipleu, and t he  aomposito result s h m d  1.30 ounces of s i l v e r  to the tan, 

0.52 y r c e n t  of copper, d,66 percent of lead, and 12.28 p r c e n t  o f  sina. 

?ha Kelly claim o f  Grant Et tienderson l i a a  aotrth a2 tho Georgia. 

Tho mly laetall ia mineral that was observed wes a l i t - : : la  chalcopyrite, 

p a r t l y  weathered Co nelachite, from the one small p r o s p c t  ? i t .  

The JSles ulakn l i e a  eas% of the Clacrrgia m d  south of the east end 

of the Tennaauee, It has been deve1o-d 5y eight pits and open cuts and 

three small adits ,  two of nhieh are nb.ouk 100 f e e t  Long and t h e  th ird about 

76 feat  lmg. About half of the claim, the east end, lhsa on t he  piedmont 

s l a p s  abme the 'Phorofare 2iver; the other half is on the lower s lopes  of' 

the mountain. 'fhs devslo?ma& is conficed to the -stern half. The thrss 

adits and somu, of the surface wothrings are in the small gulch south of the 

southeast oerirar of the Tenneesee; t l ~ a  rest are in  or naar the gully mar 

the northweet earner of the clai~. The two lomr adita were inaocsaaible, 
1 

but in the upper one nothing waa obrrsrved that could not be better seen 

on the surf'aoe, in the gulch just above, 



The usual type- of. g o o l o q  i a  rapresentad, slterad sediments nvld 

many d i k e a  m d  s i l l s  of  porphyritic g ~ o d i o r i t e .  A 16-foot thickness 

of sulphide-bearing material i a  expcaad near tha northwest corner of 
0 

t b  alah. The strbike here is &Pout H. I0 E., and the dip is 45' iV. 

An Irasay of' a chip sample across the face revoala 0.6 ounce of silver 

to the ton, q.16 ~ r a e n t  of aopper, 4.79 zsraent  of Isad, and 13.12 

percent af zina. Sulphide-boaring roaterir~l zan 50 traoed continuously 

hy f l o a t  and ky outcrap F r m  t h i s  pit to the pro8pecf;a in the ~ l c h  vhem 

the adits are drimn. A 12-foot  faae above the u p p r  tunnel vas roughly 

sampled and showed 2.4 ounces of a i l ~ a r  to the ton, 0.12 percent; of oopper, 

8.33 p r o e n t  of' lead, and 14.49 ?orcent of' zinc, Tho >end hers exposed 

may Ix 40 f'oet wide. Other rnineralizod beds ooaur fkrther down +he 

gulah. Soma high-grade galena ore l i ~ s  on the dump of the a i d d l e  tunnel, 

and Grant reports t h a t  it cam frm an 8 - f ~ o t  bed. d grab sample atirayod 

8.70 ounoss of silver to Lha ton, 62.11 percent o f  load, and 7.36 percent 

of oina. A scnnpaaite sanple of a rich talua s l o p s  m t h e  Ji les  aaeayrd 

0.01 ounce of gold and 3.80 ouncas of silver to the tan, 8.89 psraent of 

laad, m d  10.82 peraent of ~ i n o .  The area of t h o  slops.ia at lat38t 

Iaobe 1 
+ r \ c ~ 3 ' 3  

The Iaobal c l a h  is east  of the K~l1:r and south of the Jilea.  

It i a  developed by asversl small prorzpeot p i t a  and bolonga::to Y r a .  Iaob.1 

?€#nford, Tha only evidenae of st-sraliaation obea.wed was on the, north 

side of ~ r m i t e  Creek. There ie muoh intrusive material in t h i s  vicinity.  
0 

The sediments strike N. 25' 3. and d i p  30 SYI,, but this attitude is not 

~ s r t a i n  for any bu t  a vsry small area. 91s nineraliration we8 weak, u d  

garnet and vein quart8 are pessnt  in adtiition t o  the ordinary epidote and 

sulphida rsplacewnt deposits. Chaloapyrita is the rnoel; abundant sulghidm a t  
thil outcrop. 2 6  



No svidnnae of minarallertion was obaemed on the l ~ o k s n a i e  c l r h  

o f  Eugh ?latheeon. The entire ulaim is on the slope that borders tha north 

and northwort base of Mount Zielson. 4 l i t t l e  p y r i t e  and cha1copyrft;g 

rmre observed in the oreek balk in altered s e d h n t a  in inkhake aaaoofatim 

with fine-grained ,:ranadiaritu and porphyritic granodiorite, in the area 

between thu northeast line of the Ieooel aud the south line of The :&aksncie. 

The irmy claim also belongs t o  Hugh %theeon. It lies east of the 

Maaksnnie and l a  developed by two small prospect p i t s .  The only ahcr~rines 

two, along the mall tributary t o  t h e  Thorofare 3J.ver that anterrt the river 

saut of Gr~mits Creek. A t  one p i t  the rtr ika  is El. 75' E. and the d i p  i o  

about 75' N. as sg idot ixsd  uedimsntr onrry sphnlerite,  galeas, and 

ahsrlcopyrib. C h i p  saqlss of an 8-foot face shcnmd 0.3 ounce of silver 

7% the tan, 0.2 percent of' copy;er, aed 2.31 peraerit of  zinc. In the  other 

p i t  thure f a  oonefdsrable  oap?er. stain, 

The Bighlmder is one of +h alairua of H u g h  3hthsron. It l i a r  

eaot o f  th Ury.  There w e  few outarops an the o b i s ,  but an oxcellant 

maatinn i r  expaned along tihe east line of' tha aluim in the o l U %  along 

the want a i d e  of t h e  Thorofarto Ritrer, and it i a  along this o l i f ' f  that 

the dsvelopmmt work, A i c h  oonsiats o f  a am11 open out, has been done. 

The seotim roveala altered and in plaoes unaltered sediments, 

d r i o h  in genera3 strike about H. 78* 'iTa and d ip  60' I?., and m y  1111s 
* 



of porghyritia grmodiori te .  A few strike faults  u l t h  displacements 

rpparerttly too small to map =re also observed here. A bed about; 60 f o r t  

thiok, carrying aulphides throughout, crops out near the middle of the 

east  line. naif of thin thielmssa is ri0h.r than the t e s t ,  and a bhip 

sample of it aesapd  0.01 ounce of. gold and L.50.ouncea of silver to the 

ton, 0.83 percent of aoppar, 2.89 percent o f  lead, and 5.57 ~ercent of 

) b c .  The ore i a  of the usual type. Several. mcu0e atringers of ere mrs 

aeon betrrreen this locality and the north  boundwj of tihe dab, and boulders 

of high-grade ore appear ja the slide r m k  along the river.nsar the lins 

betmeen the  Highlander and tho Clear7 claim. 

C leary 

p ' y k  -?lJ 

The Clear7 olaim, which lies south of the EighLander, belongs to 

Ben Cluary, It is developed by one smnlX proapsot p i t  slang ths  rfmr 

new the c~ntar  o f  the east  line of the crlaim. The geology is typical 

of the di s t r i c t .  The sediments s t r i k e  sbout H. 70* E. and d i p  40' 1. 

The mizieralfxed bed is about 5 Feet th ick,  the riahert 2 f e a t  of whioh 

assayed 0-01 ounce of gold and 15.3 aunoss of silver to the $on, 0.78 per- 

oent o f  aopper, 4.22 percent of lead, and 20,16 percent of r h o ,  There 

appsara to be sonas faultfng a-t this looalitp. 

The ore deposits of the Mount Efelblon d i s t r i o t  have been formed 

by the seleotive raplaaement of thin-bedded limeatone and alaareous #halo .;9 
by minorals of the epidote group, pyrite, chalcopyrite, apheler i ts ;  galena, 

and other mninarals. The main ore-bearing zone exhibi t6  a duf in i t e  relation- 

ship to t h o  panodieri te  maam of Mount Eielson. A large part of the s & ~  



 ha^ been d e ~ o r i b e d  i n  d o t a i l  by r e f e r e n o e  t o  the unpatented alaimo that 

oover most of  t h e  b a t t e r  showings. 

Very l i t t l e  developmnt work has been done i n  t h e  d i s t z W i o t ,  and 

as mch of  t h e  p o t e n t i a l l y  valuable ground l i e 8  beneath e csover of  goat- 

~Pineral d e p o s i t s ,  the n o e t  urgent need i s  f o r  nuch more a y a t e m t i c  ?romperat- 

hg. The p re sen t  n a t u r a l  oxpaauree and prospect  p i t s  i n d i c a t e  a reserve 

of many hundreds of thousands of tons of zinc and lead bearing materiel, 

which, from the i n d i c a t i o n s  02 the f e w  assays ,  should c a r r y  at: leas t  10 p r -  

cent total rrul?hidea. Silfvbr would no  doubt be recovered fram m y  ore  

mined eC Eoimt Eielson, but; tho assays show that the silver content of' the  

o re s  is i n  genera l  low and spot ted .  The silver content does not seem t o  

bear any very d e f i n i t e  r e l a t i on  t o  +he lead content, and, although soma of 

the e i lvsr  undoubtedly oaours in  t h e  galena, oither i n  s o l i d  so lu t ion  o r  

a8 kncluaiona o f  def ini te  ainsral species, m a s  of it i a  probably in m- 

aroaiertisn with spho le r i t e .  It 18 ;30ssiblo that cop?er would alas be re- 

aovured, but it; would be a very subord ina t e  produat.  

The mining oond l t i oa s  a t  Mount Eieleon are g e n e r a l l y  good, e s p e a i a l l y  

f o r  a large-sale opera t ian .  :dost o f  t h e  ore  zone oould be developed t o  

a depth o f  several hundred feat  by a tunnel .  The rook d ore  are m a s i v s  

and would require little timbering. 'The i n d i v i d u a l  o re  bodier  a r e  l w g a  

enough t o  lend thamselves t o  same oavfng method of mining. Some of the 

conditions, hovrever, are n o t  favorable .  There iw no timber in the diatriat. 

Sufficrl.ent coal oouhd probably be mined a few miles t o  the n o r t h y b u t  it would 

have t o  be t r anspor t ed  t o  Mount Eielson In w i n t o r  over frozen ground unlesa 

a road mu b u i l t .  It is possible that Gpagt Creok oould be developed on a 

amall noale f o r  power. f i e  winter asarton i s  long and aold,  but  operatians 

aould 110 doubt  be c a r r i e d  on a l l  the year round. 



Z'he ore  would probably ja oonoatratad in ~3 m i l l  at Mount E i e b ~ l l r  

Its mineralogy is aimple, smd galena, aphalerite, and ohalcopyrite oould 

be sepa~mated. 

IYanaportation of aonaentratea mubd be one of the greateat y o b -  

lemr, in any arining venture in the dfstrio-t;. The aaceqtrateu oould be 

kuclrod during the aunmor ovsr the a r k  highway to 24cltinley Park strdtion. 

Perha78 a cheaper m y  xmld 5B to haul thorn by tractor in winter, e i t h e r  

through the same praasu that the road P o l P m  but by a shor ter  rou.t;e MLLq 

groatsr use of straw bare, or by a longer b u t  not ao hilly route d m  

Stony Creek t~ the larr country and than00 sac% to Kobe. The c o a t  of t;hio 

part of the 'journey would be nearly m g l i g i b l o  as campared with the coat  

of shipmat  to Sewurd by  the ~lrrska Railroad aooordbg to the present 

quoted rat8 of $1.63 per 100 ?ounds of lead aonaeatratss for a 60,WQ-pgtmd 

minimum ahipmcrnt frttra MoRhley ?ark r+&tion t o  Sauard and $1.22 for om- 

responding rho oenaentratee. Frcn Sumwd l e d  conaentratsa would probably 

go Cub Selbyj C O p p r  to Ta~ca~a,  a d  Z ~ O  to Trail, Brifish Columbia, 

a w e  mre distant  smelter equip~ed to handle suah oanuentratas. 

St seem doubtful that a snocerssful mining ankorariae could be 

carried on at Sdouwt Efelron under the existing ~wioer  of metals and the 

adverse trsmsparta'tian ctonditione. Eorcbv.er, the adat fautors are mrny 

aad variable, and a8 a lwge ore reserve e x i r t r  at I2oun.t; Eielsan it: is 

ent i re ly  poemible that  with ctlanged aonditions profitable operatfortie aould 

be instituted 'there. 

Excerpted Prom: U. S. GeoPogdcal Surmy Investigation8 in Alaska R e i k d  Belt, 
1931 (276-286) . 



Gangue minerela.--The mineralogy 02 the area from Yount Eielson , - 
is simple, The only abundant gangue ddetrals are members of the epidots  

group, and of thaee c l i n o z o i ~ i t e  appears to be the mast common, although 

in places either zoisfte or e p i d o t e  m y   r red om in ate. 31s fine-grained 

dark greenish-$ray olinoeoiste aggrsgateo appear oher ty  and were o f + ~ n  

mistaken for  a h e r t  in the f i e l d .  Quar t z  and white c a l c i t e  are minor gangue 

mimra l s ,  

Ore dnerals.--Sphalerlte, galena, chalcopyrite, malaahite,  and - 
azurite a re  the o m  minerals t h a t  mre definite ly  recognized. They are 

l i s t e d  in  the ordar o f  decreasing abundanos. In addition zaois41 rn.entlon.8 

m ooc-snoe of nat ive  oopper, and l ( o f f ~ t ~ ~  l ists tatr .hedrit . .  ?grit@ 

is a emman m t a l l i a  :aineral in the t l fa tr iat  but i s  o f  no =hie. Sphal.eri"ce 

appears to Be the earliest of the ore ninerela. Gal- was deposited kx 

part aontemporaasously with the aphalerite and in park aftsr the sphalerite 

depoeition araa o o m p l e b .  Chaloopy-ri~ta has been observed veining spha l sr i t e  

and galena, and wherever aauoaiations of the t h e e  minerals were studied - 
the ohrloapyrib  was the l a t e s t ,  Aarnys ahor t h e  presence of same sflvsr, 

and miarooaopio exsmilaaCion of goliuhed seations reveals minute speck8 

i n  galena o f  u mineral rotrioh has tsnkativaly been referred t o  pyfargyr i te .  

Same galena uaaytl shcnr vsry l i t t l e  s i l v e r ,  but samo of t h e  apha ler i t s  

appears ts emmry oonaiderable. 

!fha typioa1 ore aonsists of al ternat ing band8 of fine-grained m9n- 

erals of tho epidots group and sulphidda. In moat places the sphalsrits 

f a  fine grainad, but the galena in some places i s  coarsely c r j a t a l l i ne .  

T h e w i d t h s  of the band% are vrith rare axoeptianr batmen one sixtaunth 

inoh and I inch. The bands are defined in barren o u a t a o t  rock by slight 



dffferr~noe in color  or texture of tho epfdotu stinerala or by C&.fn, 

dark suasa which nay be awboupcaous a ter ia l .  Ism ore ahom strhgsrs, 

patohes, tuld isolated orya-18 aP sulphfdes in the epidote. %ole bands 

are replaosd t o  fom richer are, and in s n m  phoee the reglacamn2 han 

b a n  cmplete anr! m l y  sulphfdes remnin, though even in +vhess the original, 

banding is ordinarikj apparent. 

Chalcopyrite outs  across the Sands b I i t z l e  stringars aors con- 

m l y  than other  aulghideu. 

Gemtixis of the ~3rgs - 
The ore d e p o s i t s  sf Wunt xielson are the result of me ~ h e s e  of 

a Xrrgcl-aa~la replacement ?roseas wkLoh dfe t l t ed  a zone about; 2,200 faat 

(p~*o'cably lute 2arorof c ) t ime ,  by a stock of graxlodiarite. m. :-..... I ,  -8 

of the htrusion probably never reaaked w i t &  several thounand f b e t  oi' - 
thu surface, for it vms capped by a. consid8rable thickness of the linwla+olro 

. . 

fowsatian and also Sy a W o k  ,lava serrieu. The nheral asaociatione r h o .  

point  to a rather high kmtpsrrture of famation. Acuording t a  Wndgrsa 

ths tomperrturs range f o r  deposits of this type lie1 betmen 400' and 10' 

O.  he replacemant imu is out by a myriad of dikes urci a i i ~ s  OP 

posphyritio panodiorite rfiiak have u wide range in size. IYtan:. a f  theea 

nray be fe~derm! t o  a 1urf;e sill-like tpass o f  p o r p h y r i t i c  granodiorite 

which l i s r  stratigraghioalhy ebave the Paplaced zone. The p o r p h p i t i o  

granadiorite represents nabrial givon o f f  from the n a h  atoak, but tha 

repfaaement ~ r o o e r r a ~ s  appear to b e - r o b t a d  to  the -in ht rua ioe  Mg. 



only  QZBd no* t o  the dikes and a i l l s  ixl the  sons nor b the large aver- 

lying s i l l ,  The t b a  relation batmen the apaphyaes of the stock and 

the famatian of the ore is not aartah ly  knm. 

Aa the intrusion aesne into plaoe a vigorous exchange of iraterial 

ooourrad beroaure of the ohenicra and physioal. differences b e h e n  the 

i n t r u l f ~ ~ g  rlnd the l.ntmded r m h .  The replacement was rreleati.~e, hmvrsr, 

and praotioall;. unchanged l h s t a n e  Seda o o o w  within  +;he zone. C m  or' 

Quartz, holreves, ?a b~ WZ.J M B ~ O ~  g h l l ~ r ; ~ ~  d.neral. General oonditions, 

muah ar tho absence of quarts veins and ~ s a a b  distribution, fndicato that 

the  sil.fca.t;ion ?reaedec! ore dspooitlon. Therefore, either the silieatod 

beds =re not those i n t o  whioh the ore war latar introduoed, or so- of 

the a i l i c a l a d  Ssdr mrs in turn comp1etel.y rsplaaed by other minerals into 

uhich ?ha ore -8 intradueed, There f a  same evidence that naryr of a s  

beds wfkioh are at praesnt ailiosour were origin all^ sfliaeouu sediments. 

'Ke moat widespread ;:roaesr of rsp lnomnt;  m s  that of epida*t;lratian-- 

that is, the formation of any mslabsr of the rrpidote group. Large volumaa 

of lirwrstam h v s  been rsplaotad w i t h  the l o a ~  of C02 and the a d d i t i o n  of 

S i O Z  arid k1203, but the dotaila of bedding and 8-1;ruoture has9 been f a i t h -  

ful.17 prersmed. Tho epidotired rooks ware :later partly and in  placsa 

oanpletsly r e p h o e d  bg aulphisda.  Inoipient s t a ~ e r  of ore rsplaoemgnt show 

sphalerits pad in ;~laaes also galena f n q o r a d i a  bunaherr in the ttpidote rook 

ar, mr*e o m l y ,  a8 thin disaontinuoua streah parallel to the boddfng, 

Locrally the replacement; of  egidoto by sul.phitiee oontinusd unt i l  an end 

prctduai; mar fonaed which aenlrlstx OF an aglregata of aphalerfte, galena, 

and ohaloopyrite. 



'J 
th. dmpcrri* agpaurr araarrrfwlt ttlrohtd hoauuo of the s a u a l t y  or 


