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COPPER DEPOEILTR OF -A a 

'Copper was'knom in the %pe+ Biver region, which inchdm &a 
Chitina Valley, from the days of Be early lbssim q1omtion dong 
the P a a c  Co& of Alsska, but it was not the object of special ma& 
until the time of the gold stampede in 1898. ExpIomtion in .the 
Copper River drainage basin hgun in that year led to the dbwnrg  * 
is1 1900 of the Bonanza ore body of the g k n n d  nines and to mang 
other mines md proapecta throughout the area. 
In early days the principal route of approach t6 the xnhhg cam* 

af the Chitha V d e y  was a brmch of the military trail from Vdhz 
- 

tn Eagle on $be Yukon River. This branch. Iefi the EagIa TrdZ, 
now in part the Bichadson Highway, at Uppw T&a, crossed . 
the Copper R i m  a short distance above the month of the Tomb 
Xiver, and skirtad the mth slopes of the W-11 Mbmtains T b  
w w  the trail commonly used in summer; travel shifted to tbe ice of 
the Tonsinn, Copper, and C;hitina, Ri$ers bi win€ex. after the mm- 
pletiorr of the Copper River & Rorthwwkm lbiilrd in 19U tbi 
trail through the Chitina VaUey we pmdica31y de&m& end tnr;ns- 
portation was by rail, supplemented to a certain &mt by the air- 
plane, uatil193&, when opemtions a t  the Kennwtt mines ended and 
the railroad was abandoned. At present 61943 ths usual mute 6f 
hd ta poirite in the Chitina Valley i s  the Richardson Highway 
d on6 of its branches leading to the hwn of Chitina on the AT& 

side of the Copper River opposite the mouth of the Chitina lEv~1.. 
At C h i h a  it is neeessarg to use a boat or an aerial tram b c m  the 
Copper River, for the railroad bridge is wasbed out. East af €he 
river the tmcb of the railroad are &I in place and are umd for 
hauling hight and passengers by gas-driven motor car, although not 
without dacult ies caumd by landslidas md aspecially by the wasKmg 
out of the Kmxlicott River bridge in 1943. 
The copper-bearing rocks of the Chitina "VaSfy' are e x p a d  for 

the most pad on the north side of the valley1 in t h  sonth dopes of 
the Wrangell Mountains, and t h q  m d  eastward Eram the K& 
River to Qlw,ier and Young Creeks, a distanea of app W M j  15 



94 NINEEWi EE50URCE8 OF ALkgk, 1848 AND I944 

milea The moks of the copper belt an, mostly bedded, this term being 
med to include la,= flows as well as sedimentary beds. The oldeat 
known ~ J B ,  ,thm of the Streha formation of Miasissippian age, 
consist chieff y of schist and slate, Sm~Ily associated with altered lime- 
.&net tnffaceous beds, ty~d Java flow. They am not of particnlttr 
importance in connection with the copper deposits, although copper 
minerals have b n  found in thein. They are overlain, probably uneon- 
f om&bly,- bg' .a @at thickness, at least 5,000 feet, of .bssaltic lavae 
long known as the Nikolai penstone, The Nikolai p n s t o n a  is in 
part, if not wholly, of Permian age and i s  overhin with stmctural 
cvnfarmity. so far m is known, .by the Chitistone and Nizina limes tan^ of Uiper Triassic akw, The limestone formations a m  approximately 
&boo feet thick. The Nikolai greenstone m d  the Chitistone, limesfone 
am the host r y k s  af taIE the. best-horn ,copper deposits. They are 
'bvbrldn 'by '~urws ic .  and Cretaceous, sedimentary rocks, including 

" '8hde,, . . sandstone, and conglomerate, which for the purpose of this 
kepdrt naed no hither description. All the bedded r w h  have been 
folded, faulted,,nnd i n h d e d  by igneous m c b  of different t y w  and 
$p~ :  !ha general geology of the regiori has been depcribed elsewhera 
by trie wfiter.' , ,I: 

Copper and copper-bearing minerals cotnmonly A d d  with one 
, or:mqre BUE~IY oT ather metals have .been dmd in many places in 

. 'the Nikolai greenstone, but all the knows large deposits were in the 
lower pert of thg Chitistone limestone. The deposit9 axe distributed 
iri two principal districts, the Kotsina-yZuskul~na on the west and the 
Niiina on the'eNt, and are separated by m area in which evidmcd38 
'of copper kre less common. . 

" Most of the copper-mines and pmqmts in the Nizina district w m  
&itd by Mc WHer in 1948, betwean June 19 and August 99, the 

t . .  .principal objective being to obbin 'information on the status of the 
copper. & p i t a  at that time. 



COPPER DEPOSITS OF THE NTZIMA DISTRICTg ALASKA 

me NWna district liea on the eontheast llank of the WmngeU ~ o r r p t a l n i  
abut 60 mileer east ai Uhftina and about 200 miles by auhmobile road m d  rail 
I- the port of Vnldez , The fir& copper claim were located in 180. FVom 
1MI to the district produced more than a billion ponnds of rnpwr, nearly 
all from the Kenneeott mines. When thF! Kennecott mines closed nnd the 
r a h d  to Cordova WRE lsabandoned, in 19381 copper pmduction cease8, except 
for a few tons of copper n u ~ g e h  rwmverd as a byprduct of gold-placer 
0p?mlt!ons. 

The host rocks of the copper depoaita are the Nikolai greenstone, qonslHitlng 
of altered basaltic law flows of Permian and T1Sa~tc  ( 7 )  age, and the overlying 
ChlRRme limestone, oDnsOsting of mamivo thick-bedde4 limwtone of Upper 
TrinrreIc a@. The &enstone and lln~eserrtone are folded fato a bmnR syndins 
tmudfng northwest. The deposition of the ore bodies was mntrarltrl In part 
b j  minor crose folde, a t e p l y  dipping fnolta that strike at a Iaxge angle to tbe 
sxls of the major lo)& asd bedding faults, 
' 
CJf~lcocIte Is the grincigerl copper mineral in moat oi the dewits In ltme- 

stFne, and borntte and chalmclte are the prlnclpal copper mine& in the 
depnsfte In gmnatone, Native c~pger also occurs In the greenstone.. Nearlg 
dl the ore boa came from the lowe9t 300 feet 61 the Chltlatone Hmestane. , 
In thin ~pr t  7 mines and about 13 grmpects, comprising nearly all ui the 

known copper depoelta of the district, are d w r l w  hrlefly. Hone nr the known 
deposits is belleyed to offer m53cimt promise of signlficnnt production or pndt 
to warrant the cpst of. rwstabltshing a practicable mrrlna of tranaporftltion td 
Ehe dtstrlct erolely for the mmr. 

T h e  NZtta district (see: fig. 12) is on the south~st  flank of the 
WmngelI Mamhins, a rugged range with several peah higher than . 
12,000 feet. Most of the known coppr deposits are in the pnrt of the 
district shown' on plate 26. In this area the relief in p l m  exce& 
6,000 feet, The rugged mountah in the enstern and northern pa& 
of the area contrast strongly with the broad, swampy lowland along 
the Niziia River in the southwestern part. The highest peaks, more 
than 8,000 f mt, am between Dan h k  and Glacier Greek. A11 of the 
awa except the bighest peak m d  ridges has been glaciated, and gla: 
chrs still exiat in several valleys and on b e  ridge between Dm and 
Glacier C m h .  

95 ' 



HI MINE& REBOURCE8 OF ALASKA, l94a AND 1944 

Mast sf the 3aw dmmu in $hb N ~ p  district-head in glacim, 
mquent ly  their voltme is subject Eo wide dajly and -rial v d s c  
firms. The gradient of th ahems is uhp ,  and the cnrrent is 'MIft; 
Nizina River and its major tributaAw, Kemimtt River and Chi- 
River, t~ obdacle~ ta travel during the summer. D m q  high 
watar, a m  the larger d 8 ,  such as McCarthy, Young, md Glacier 
c~ks, c a ~ l  IM C W W ~  only at f ~ o r a b i ~  PI- 

McC~rthy, Kmneeott, md the placer a m p  on hm C& and 
Chititu Creek are the only settlements in the Nhina district. Most of 
the pelwanent inhabitants, totaling perhsp a dozen, live at McCady.  
&ad8 md trails formmly led from ?&Garthy ta outlying parts of 
tha district, but many of the trails have not been w d  in m n t  years 
a d  are Gfficult to folIow ,or impsssble. A short aubttmbila r& 
lea& from McGartby ta Kennetott, and a longer ,road connects 
McGmthy witti the gold-PI-r camps on 'Dan C& and Chitlb 
Ch%. Part of the Bizha River bridge on the longer road ls wwhd 
out, neseesitating the urn of short hand-pwdmd abrial trammays 
dbring part of tbe, summer of 1943. A trail, forfperlp BQ kutbmobile 
raad, foU~we  Mdhrthy Creek to s pint  east of u;be Mother M e  
mine, a distsnce of 13 d e ~ .  Beme df tb b r i d p  m.wwhe$ ou$ &ad 
home bf tbe hbhhg b d Q p  are not mfe for homq bu4 h.lW 
the tq j l  could be hve led  on faot at any time, or on homb&k when 



McCartBg Creek war law enough to ford. A wagon road thnt f w m a ~  
ly d n d d  ern the Dan Craek mad over theeflood plains of tha 
N k a  and the Chitihne Rivera to Glacier Creek has bean partly 
destroyed by changes h the mum of the Chitistone River. The route 
pn the oast side of the Nizina River und the south side- of &he Ghitishne 
B inr  a n  still be followed on foot, but with horses it is necessary ta 
crass tho Chitisbrta River several Gmes between iB mouth and Glacier 
CreeH. 

The geology of the Nizina district has bsen dsxibecl by Moffit abhd 
Cappa A!ll of tbe & of the Chitha VaHey copper belt (see p. 931, 
ampt the S t d a  formation, are exposed in the Nizina district. Tim 
hod roeb of the copper deposits are the Nikolai gmenstone and the 
Chitbtune limestone. 

The N h l o i  p w t o n e ,  of Permias and Tria&c(B) age, o m -  
shta in the Nizina, district of a thick s u d o n  of dhmd basaltic 
lava flows which commonly sre dark green but 1 d y  sra red or red- 
dkh bmwa Most of the flows am c o a r s e - ~ d  aad many are 
amygddoidaL The penstone commonly appears m i v e  in outcrop, 
for its bedded character i s  not madily apparent except at &'few p l ~ .  

The Chitime limastone, of Upper Triwic age, overliea the NikoEd 
greenatone with apparsnt conformity. A thin bed of bluish-gray, 
g m ,  or reddish-brown shale mparates t h ~  lim-ne and p n s b n e  
at mmt plac~wn. The Chitistone limestone consists chiefly of mawive 
limeatone, bluish gray on fresh surfaces and light gray on weathered 
surf am. Locally some of t h e  I d a  am dolomi tic. The thickest beds 
me- in the lower part of the fornation; toward the top the beds thin, 
and the $ormation p d ~  h a s t  impepcqtibly into the overlying 
h - b t d d e d  Riaina'hwtons. 
The major structure involving the NiBrolai greenstme md Chiti- 

dane hastone in the Nizine district k s broad -cline whose mci~ 
hendm slightly w a t  af northwest and plunm northwe& The a& 
lies miaway bdmeen Glacier snd Dan C m b  and crosses the Niina 
Ever about 2 milee north of ite junction with the C!hi&ne River. 
This msjor fold is complicated by minor crw folds m d  by faults of 
three typea: (1) Fadta of Itbrge a i s p b e n t ,  which %trih naarb 
parallel to the ar ie  of the major fold and dip at r low tlflgle; (2) 
*ply dipping; fadta of malp to moderate & q W e n t ,  which 
mmnonly  trike at  a large mgle ta the axis of the major fold; and 
(3) f aulta of smdl to moderate. displ&[:emenlt along contact 9r bedding 
I 

n ~ ~ ~ L F . H , a n d , ~ B . & . ~ a p 4 ~ - ~ t k ~ ~  
~ 1 I t l 1 R ~ ~ s l a t w s , l B r l '  

' I  
' u B n a 2 1 4 n  



' 
-pl$n& '6tre minor c r m  folds and faults of the m a d  ahd third 
&yp.played an important part in localizing the copper deposiSmm 

COPPER. DEPOSITIS 

"fihe @od of active prospecting for copper and development of 
copper mina in the h'izina district began in 1900 with the explombry 
work on the NikoIai mine and the discovery of the Bonanza ore body, 
and it ended with the closing of the Kennecott mines in i088, From 
1911 to 1938 the district produced more than a billion pounds of 
copper, ne~rly all from the Kennecott mines. The copper production 
since 1838 has been only a few tons of nuggets, which were shipped 
t o  the smelter in the winter of 1943-44. The district has also pro- 
'duced silver, mostly as a byproduct of copper om, and gold from 
placer deposits, but the total value of these metaIs is far less than 
that of the copper, 

The copper-lode deposits in the Nizins district may be dassikd 
aecordhg to the nature of the host rmk and the principal sulfide and 
jpngus minerals. The Bonanza, Jumbo, Erie, Mother L d e ,  Green 
Ruth, and Nelson deposits am in Chitistone limestona; clialcocite 
is the principal suEde mineral, and calcite and dolomite a m  the only 
gangue minerals. The Westover and Rndovan deposib also me in 
Chitidone limestone but differ in t h ~ t  bo&h In the first and pyrite 
in the second me mare abundant than chalcocite ; in both quartz is a 
prominent gangue mineral. The Nikolai deposit and other deposits 
an Dan, Hidden, and Fourth of July Cmks are in Rikolni green- 
stone; in these depoaits bornita and chalcopyrih are t.he principal 
sulfide minerals. In the Erickson deposit, which L a h  in h'ikolai 
p n s t o n e ,  the copper occurs chiefly as native copper and copper 
oxides, ' The nuggets of native copper found on Dan, Chititu, and 
Young C m b  and on somo of their tributaries were derived irom 
the greenston& 

A theory of origin-which g e e m  best to fit the Nizina copper deposib 
was suggested by Moffit and Capp a as rs result of a stndj- of the g m -  
era1 geology of this district,  and dev-veloped in greater detail by Bate- 
man and McLaugUn * as a result of an intensive study of the ore 
deposits at the Rennmott m i m .  Tha m u m  of the mppr is believed 
ta be the NikoIai gmmstone, which everywhere cuntaina n msll 
amount of nopper, psobpbly as a primay constituent. After deposi- . 
tion. of the Chit7stone lirrassbne, part of the copper kas  leached out 
of the peenstone by heated rnehoric water and deposited in favor- 

*lof8t, F. E, and Capps, 8. =., QenIoa  and rnlneral ~~ of the ~ s f l u t ~  
&aka : U. L OeeL SWer  Bull. 448, m-BI-Ba, 1BZ1. 

*gateman, k hf., and ~ c h u g h u n ,  D. H., Qeolom of the oy:depoqIt# -new#, 
Alaska : Emu. Geologg, voL 16, No. 1, p p  1'1-80,1920. 



-PER DEW8lTH OF THE WIZINA DIWlU@P , @ 
able plam in both the greendone and the limestuna The lim- 
containing l q e r  and mom continuons fmctmes and being ,mole 
msily replaced, k a m e  h a t  ta larger d richer depogb then the 
p n s t  one. 

None of the hoyn  capper deposits in the Ni&n &strict is bdiavA 
to offer ~uficient promise of significant production or pdt to warrant 
the cost of reestablishing a practicable means of trtrm~rfetion t~ be 
district solely for the capper. If in the future,aach meam of trms 
portn tian ia established for general development of the district,  the^ 
it i s  I ikely that some of the known deposik could be operated protjtr 
ably and that other deposits, perhaps Iargtr, might be found. . 

. . 
~ C O m  Mmlm - 

. 1  

The mines of the Kennecott Copper Coi-p."at Kennecott we& i& 
almost c~nt inuo~s  operation from 19 11 to 1938 and yielded much the 
larger part of the copper obtained from Masks dnring those yeam. 
When thorough exploration by extensive undergromd openings and 
many thousands of f e t  of diwno~~d-drill Boles had failed to rev& 
new ore bodies the mines were closed, in 1938.. Since th- no lode 
copper has been produced in the Chitina Valley. 

The properties include tho Boilanza, Jumbo, andLXrie mines of the 
Kennecott Copper Gorp,, a,nd tha Mother h d a  mine of the suhi&G 
Mother Lode Coalition  mine^ Co., situated at nl titudes ranging f &m 
4,000 to 6,000 feet in the ma~mtains between &ot G M e r  and- Mcs 
Carthy Creek, (See pl. 26.) Much o f  the &nsi& mining. q u i p  
ment is still in place. The mill, power plnnt, and other companf 
buildings are at Ksnnecott, several miles from the mines. T w o  .&e&al 
t rmwnys,  each about 3 miles long, erstend from the mi14 to tbe.30: 
n m a  mine and the Jumbo mine. These tramways gave mess to all 
the mines, which are connectd underground. At prerit tha only 
means of mwsh is by trails from Keruleco1;t to the Bonanza.-Jumbo, 
and Erie minee, and from the McCartl~y Creak &&l tn the Mother 
Lade mine. These trails have been little used in recent years and . . 
parts of them are difficult to follow. 
+ Ths larm body of chaleocite which was the o ~ ~ c i p  of the &n--a 
ore body was discovered in 1900. About 1905 the Bonanza d~ims -a& 
other claims fn the vicinity were consolidatd under the owmmhip of 
the Kennecott Copper Corp. Shipments of ore from the Bonamm 
mine begnn in April 191 1, when the railroad Irom Cardwa WEIS m- 
pleted. The Jumbo mine bepn prductim in' 1918, the Erie me ' 

in 1918, 
Some of the claims east of the divide between McCarthy Cm& &d 

..Root Glacier were first daveIoped by the Mother b d e  a. - This cmv- 
gany made mall shipmehh of ore from the Mbtpl:,eri ~ o d i  mine &Cb 



.idnW from 1918 fa'391, trk'&niq & are to ~ e c ~ t h i  k& md 
' lnmhg it do- am creek the railmad. In 1919 tha Mdhm b d e  
mke lmmmm tha p- df the Mother Lode Conlition Mines Co. 
.and themfter was opmatd as a unit with the other Kern& mhws; 
ehe Mother M e  Pice was t?mn hoisted fimugh the Banana mine and , 

tr-ed to the mi l  at Kenn-. 
The Mother Xlorls mine was c l o d  31 July 1988, md th 0th 

gbanecott mines in October 1988. Op&ion. of the railrad caassd in 
K~ember  of the =me year, after the eqbipment that could be profit- 
a61y salvaged hnd bem remind. 

The underground workings of the 4 miners probably have a total 
length of several hundred miles. The deepest workings are in the 
Mother M e  mine whera the main incline extends to the 2,800-foot 
hvd m tb lomr part of the Bonanza om body, The Bonwa mine 
t corwcted with the J u m b  mine by .a t u n e 1  about t h m e q ~ r t e w  of 

. s mile bnlly, m4&e Jumbo mins is canned& with the Eria mi- @ a 
t ~ m t h m & m ~ l o a g .  Litt;lebbwhgwasmcqa~.9inb 
m-&g operatiom, and tha undergrouqd workings will probaMy rep 

&n open for a lmgtima, except in large s t o p  and where ice forma 
The ore b o d k  w m  in the Chihitistone l i m d o e  slightly &bwe the 

-n&imsstaas contact, which is exposed &nost continuously 
F%m W Chckw, DW the Erie mim, to M c C d y  Cmdq s o w  
o f f i e  M o h r  1[Qde mink The Iinaestarte and grwmhm etFjke xi&- 
wrtt and dip &8"40° m. Ths om occurred as vain% mt-wive replace- 
ment depoeit~ of irmiguIar shape, and shwhorks in the lower, partly 
d o h i k i c  bedB m£ I;he Chitistone limestona The depmition of the 
~rbcipel are k h e  was omtrolled mainly by f d t a  of two e p m w ;  
thoare of one m a t  the bedding bf the lirnestonns at a large mgle 
a d  tham of the other are parallel to the bedding. No me was fwnd 
in, the  tom, und veq  Little om wamr fonnd shave the low& 300 
fset of Jim- 

W t e  wn%tihtd abut  70 - of the ore mined.= Mal- 
d t m ,  amrite, and cowllite were the otbex important copper minemla 
S a v e d  other metallic minerals, cumtituting lwa than E proent of the 
om, wesa found. Calcite and dolmite were the o d y  g a n p  minmk 
: The ore Miss m mmally  large 4 rich, particularly those ia 
fhe 334sanza and Jnmb minen Part of the om wbs shipped dirbet 
b the mahr aPd part was concentrated at the mill. Bn important, 
m m i c  feabre of tha mill practice was the m v e r y  of 6119 copper 
mrba- ore fronr the hi- in the laachiag plank k consid&- 
able quantity of silver was r e c o d  in smelting, but the are mnbbed 
rImost~)gold. .  



 he on deposits st ~enl lkot t  are dewribed ih mm7 r e p &  by 
vate invdighm and by geo10,aists of the Gwlogica3 --y. The 
mining operations are recorded ia the annnal reports ofthe J h n n a  
Coppr Corp. and the Mother b d e  Wtion Mhm Cad &@of C b  , 
more important reports are listed below : : 
Y ~ , F . B . , ~ d ~ , 8 . R , W l o g y ~ d m i n ~ d ~ & t b e k  

district, &&a: U. J.. Geol. 8 m e y  BulI. 448, gq. Md ,NU. - --- . 
Mmm, 3'. EL, Yhing in the Iower C o r n  &r B h l :  f3. I. Qeoi IBmw 

Ball. 8M pp. 163-175,1918. aeolam of l3e Ch2W ValEey an8 adjacent arm, 
Alaska : U. P. deal. Smer  Bull. 884, m. lIE;-mcb8S&. . 

Ba~wciw, A, x,, an8 BTCUUB~TFI,  D. E. ae01- of the aae -reme- 
cott, Ahaka : Elma Qee-, W. 35, no. 2, 1-80,Jm . - 
WE, W o g y  pllid mlning methods of R:ennerott ma: A& h& 

Min. and Met. E w  Wns.  Cpreprlnt) no. 1287, Jan. I!%%; vol, 72, gp. 4-l, 
19%. 
Um, & a, fianweme fad& at Kmecott  ma their rehtion to. the main 

~ a d t  -8: ~m ~ n s t  mn. ~ket. mg m. pub. w,.-T~%; h a ,  
1!329, Yearbook pa. -7. 
mmmm cbmm Cow., AnnuaI w s ,  191543SI N F Y ~ & .  
Ma- Um COA- (=a, Amml E e g h $  Igls-SS, New 9mk. 

The Re& mine k between Rmt and &mi& Glaciers on the mth- 
w& side of D o n o h  Peak rtt an dtitude of' a b h b 4 5 0  feet. (% 
fig. 13.1 Formerly, horses could ba taken &an -%&&thy to the 
mine by a mute 14 miles long on the east side of Emmic'ott and Raot 
GZaciem and across Root Glacier below the E&e d s ,  but at present. 
horsexs cm go d y  to the croshg below the Eria mineyas +he s u r h  
of Root Glacier is rough and badly cracked. =i& Q$ the t r d  on 
Donohoe P d  isgrown ~ v e r  with brush or cove& mi& x ixk  did- . 

The Eqpl group; mqmrted ta include a h h  I? dm wes m e d  , 
by a snbsidiary of the &wit Northern Devdoplnant -a, the RqpI 
Maa Co., which did developmen* or, as8e6-t wdxk on the el*, 
from about 1910 to  19%. The claims are l d e w ~ d  to Tw o p n  far m- 
&&ng at prewnt. A &OL+ description of'txe &gd.r&e and-* 
progp~ts of development there up to 1916 is given bgX& 

me underground workin@ comprise 2 incline% at least one of 
wliich haa 1 ar more bvds branching from it, and tlfaaeleele (See Q. 
13.) rn 1gI8 about 7flO feet of the a&ngs mas m b l a  h d m e  
No. 1 was flooded to a few feet behw the first level, incha No..Z was, 
doodd to about QO feet below the portal, md tunnel KO. 1 waa cawed 
near the phi. Some mining equipment is left st tha mine. The 
builcE'j shorn on figure 13 are not baKtabJa + 

. . 
* M a t ,  T. H., Hinlng b t h  1 Comer Elver Bada; V. S:W::81irrep IhE. @3, ' 

piaa. m a  
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y% an&dtp of 

 mod^ ia.-m6teb map of the mgtil mine, Aotns  ncceemible m~mgrouqc~ warn- 
! . - . - ' 1948)  and geology of the aajacent area 

Pie &gal &e is i h  the mntact of the Nikolsi gm&is&'and the 
Chi*ohe limwn~. T h e  isclines follow approximately +e dip of 
tEe contw6ar;d the-other apenings.&nd into the lowest be& of lime- 
&am and,.the part of the greenstone. The contact mfice, 
which heA strikes about N 80° W. and dips 83°-P00 N., is displaced by 
a, number of steeply dipping faults striking north to northeast. The 
amount of &spH@ement ranges. from a few inches to about U) fmk. . 
A bed of gmy shle 1 to 3 feet thick marks the limestane-greenstone 
cbntact. 

The m&t ph@hent copper minedieation is along the conW of 
the l i m h n e  and p e W n e  at Inc1ine No. 1, and frowincline No. 2 
to tunnel No. 3, where the bed of shale and the upper 8 ta 5 feet of 
gmamts3ne ccmtaip. e v e d ~  disseminated ppwdery malachite. The 
upper 2 or 3 feet of greenstone at these outcrops i~ weathered to rm 
spongy maws. A fev thin veins of malachite are in the limestons above 



the malachite-be-ihg phde. Slnne d pi- of &dd& * a d  
bornite in lime&mne were found near one of the portals, buf them 
m i n e d  were not eeen in p1a.m either m the d a m  0% the w&ble 
underpund worlrjw The warcity of copper miner& fn the mae 
taris1 on the dmps soggests that no large Mes of thass minerd  
were exposed by the underground workings. 

mmnm BTFm hmm 

The Green Butte mine is on ihe east side of McCttrthy Creek 1% 
mila north of the mouth of East Fork and 1,600 feet abo~e the valley 
ftoar. (See pls. 26 and 37.) Tbe upper Green Butte camp is near the 
portals of the upper mine Teaels at an altitude of 4,000 feet. The lower 
camp, on the east bank of McCarthy Greek at an altitude of 2,450 
feet, is 11 miles from the town of McCarthy brg the trail along M* 
Carthy Creek. The mine and upper camp may ba reached from 
 is trail by a foot tmil.starting at the lower camp or by a horse trail 
starting near the mouth of East Fbrk . Both trails are now W c d t  
to follow becauw of rock slides and brush. 

The original claim~l of the Green Butte property are believed to have 
been staked by J. E. Barrett, possibly in 1909 or earlier. The Green 
Butte Copper Co. later acquired the property and in the years 1922- 
1925 drove about 14,000 feet of underground workbgs. The mine , 

produced about 1,500 tans of high-gmde copper ore during this period. 
Operations ceased in ATovember 1925, and little or no development 
work has been done since then. I 

, Nineteen lode claims nnd 4 miH sik (see pl. 27) belonging to the 
Green Butte proparty were patented in 1924 and a m  now held by John 
P. Satkrfield find others. T h e  two camps include a number of sub- 
stantial buildings, mod of which nre in p d  condition, with living 
quarters for a h n t  50. A trnmway approximately 2,800 feet long ex- 
tends from the lower camp to the main level of the mine. A consider- 
able mount of mining equipment is left in the mine and at the camps. 

Brief descriptions of the Green Butte mine and reports on the prog- 
6es  of development mork are gimn in the annual reports nn the min- 
eral resources of Alssh for 1018 and for  1021 to 1930 inclusive. The 
more important of these are reports far 1922 and 1925.' 

The underground workings comprise 11,000 feet of drifts and cross- 
cuts on 8 levels, 1,500 feet of inclines connecting the levels, and about 
2pIK) feet of raim, winzes, nnd stopes. The inclines and principal . 
drifts nnd crosscuts are shown on pIate 28. In 1943 the 50Gfoet and 
lower levels, comprising c bout one-fifth of the mine, were flooded, and 

B m k r  A. H., and Cavpn, 23. R, Tho Alnmkan m l n l n ~  induatrg' In 1122 : :. I3. Beol. 
gumw BulL 755, P. 2'1, 1924; MoBt, 8. H., Mineral lndustrg of Alaska ln 3926: XI. A. 
Oeol. Survey Bull. 792, p. 28, 1927. 



~ ~ p ~ s  of the hldd W-Sadt lmda W b e  
d b l e  laecauae a# aa-. . Most af Chm *ismt w i m q  md $ t O p  ap- 
pamd tm be 6 bdT aitb dm exeaptim of me stope WQW $he 100- 
#mt hi, t h  weire mat. -mimed & th writey?, . .  
- Fha'fhraen B*"p&mbd lode chima &end dong the @&Wkbh 
tween the h'ikolai greenstogm md Chit- l i~m~t6ne £Wm ~ b -  
ity of Eaaf Fork to BfcCarthy Creek. At the mine the limestone and 
greenstone strike N. 5O-2CrQ W. and dip 30q-25q E. A bed of gray shale 
I+ f ~ m  b&es ~.KI 3 k t  thick separated the gree-m and liane@me. 
@&cant quantities of copper minerals have been fwnd mly in the 
l&wst~ne,.tbQy$h aawe of the working% extend 8 short di~huse into 

- thapmdase. , The. principal. ;.opper min%ml i~ chEhnlmeita &Ate, mslachite, 
&ta, wd. cpveW wem seen in many specimens but oomtituts only 
%.wall pscep-- ~f .the om. The high-grade ote shipped ,b ' ths 
m&r i s  mprted Q have averaged a b u t  1,200 pounds of capper and 
~b ,u$ lO  ounces of silver t a the  ton. 
The copper minerah WCUP prbipallp in pEin-Ih bod&, which 

~11Iaoed the limestone dong fractures and BUed openings in the h e  
b n e .  The lmalimtion of the vein deposits was controlled by steeply- 

. dipping fimres, which trend at a large angle to tbe strike of the lim* 
s-tone, and by bedding-plane faults. The roost promising depasits 
seen ware pear the, portal of the 100-f oot level, where a few discontin- 
wus veins md lenses of massive chalcocih having a m a h u m  thick- 
ness of 3 or 4 fwt are largely atoped out, and near the main incline on 
the 300-foot and 400-foot levels, where some chalcocite vGm 6 i n c h  
to 2 feet thick are exposed, These veins appear to b &scontinuous, 
either because they pinch out or Because they ara faulted, or f OF btb 
Fasow. Some of the steeplz dipping faults are filled with whit& 
calcite containing thin veinlete of chaloocita and copper carbnates. 
The Bed of shale at the mnhact.anil. the limestone adjacsntrb the shale . 
contain evenly dimminoted mdachite at  several places ip the mine. 

* 

Significant quantities of k p p r  may st31 be present on tlaa G m  
bite claims, but the depmits seeg in the m i b h  WOF- ~ p p w -  
enfly am not Iaqp enough to justify the cast af establishing a means of 
transportation to tbe mine md reopening or extendmg tha workings, 

The Tjmvig pmp& is on tbe east ~ d e  ~f M a r &  J M, ad&-. 
mt to the northernmost claims of the Grcpm Butt& pap (See ph 
26 and 97.) The area conbins  man^ &a, and some af it is thmfm 
i n d b l e .  
The ori&d tl~lsims mm Iocatd by John BstdbfZ Xa Nils 

2'Josevig nktdred 8 lode claims, d&i&ahd Big Ben I& N k  1+ 



. C O m  DBPOBPTS OF TBB ALeZNA =!FBlm 1% 
Big Ben Extension lode mining daima Nos. 1 and 2, and Big Ben 
'Mill site. (See PI. 97,) All the claims were patented in 1928 aad 
a p  now owned bg Mrs. Jean Tjosevig Jackson. Little or. no work 
h&s been done ofi the prospect since the clairjns w&a patented. 
.me upper ptwt of the hTikdai peenshne, the entire thihm of tbe 

Chitidone ajad Nkdm limestones, and the lower part of the McCarthy 
&ale, crop out in the diff that forms the east wall of ths valley of 
McCwthy Creek in the ~icjlnity of the prospect. The lxds strlke &out 

' N. 45" W. and dip 25O-40" NE. The lode dabs include the outcrop of 
almost the entire thicknass of the Chitistone limwtone aE well as the 
lower p r t  of the Nizins limesbne. J 

The copper minemls seen by the writer were malachite and senrite 
forming thin films and veinlets along fractures in the Chitistom lime- 
stone. A tunnel that starts in limestone talus on the Big Ben lode 
mining claim No. 3 was caved near the portal in 1943. . T h e  tunnel is 
prdbably less than 160 feet long, judging from the ~ o I u m e  of the dump 
at the portal. The material in this dump showed little copper minerd- 
hation. 



The Nikolai mine is at an altitude of 4,250 feet on Nikolai Creek, 
8% miles from its junction ~ t h  McCarthy Creak. (See pl. 26.) 
A.horse trdl haves the EAcCarthy Creek trail at a paint about Z 
miles fmrn McCarthy and follows Nikolai Cmek ta the mhe, This 
trail. has been used infquently in recent and in 194B was 
dif6cult to follow? even on foot, because of brush. 

The mtcrop of copper minerals on Wikolai Creek was hown to the 
Indians, one of whom revealed the Iccation to Edwad Gatm in July, 
1899. The group of prospectors of which Gates was a member staked 
several d a b s  and in 1900 did the de~elopment work necessary to 
obtain patent. In 1%04 patent on 7 claims (3- fig. 64) was granted 
to the Chittyna Eqloratien Go., the company formed by the pros- 
pectors. Most of the underpund work was done in 1911, and 80 far 
as known to the writer this mas the latest work dona at the mine. No 
ore was produd. 

The mine has been d&hd by Schder  and SpenwrE and by 
Moffit nnd Cappg Underground surveys were made by enginem of 
the Kennecott Copper &rp. in 1929, but most of the wo~kings were 
i n d b l e  in 1943. 
The underground workings (fig, 15) comprise a shaft,, now filled 

wlth ica a few feet from the collar, and a tunne1.filled with ics at a 
point 30 feet from the porhI. This tunnel eastends 250 feet muthee 
from the portal and has 2 short drifts, one of which eonnecta with the 
shaft about 55 feet below the collar. The depth of a winze in the 
southwestern branch of the tunnel ia  not known. 

The geology and topography of the area in the vicinity of the Niko- 
lai patented claim are shown in figure 14. Part of the area is &own 
on R larger scale on figure 15. The Nikolai greenstone and Chitistone 
limestone strike N. 60' W. and dip 30" N, and are d i s p l d  about 
150 feet (apparent vertical djspl~ement) along s f%bIt that strikes 
N. 50" E, and d i p  @So-70" S. 

Copper minerals are present near the top of the greenstone in veins. 
along two shear zones that lie north of the fault and at  a low angle to 
it, and as thin veins end dismminated gains at some p l m  in the 
greenstone adjacent to the shear zones. Tlre fault, which can be 
traced for more than 2,000 feet dong its striko, does not mntain cop 
per minerals at the surfwe. 

ChttImpyrite and hrnite are the principal copper mineralrr in the 
veins. Bornita is more abundant than chalcopyrite new the surface 

a Bchrader. F. C,. and IpetlCCr, A. C., The mIow and mineral m w u m  of a portlon ot 
the Copper Riper dfstrlct, AI~mka:  U. B. Qeol. Burmy Bpac. Pub., pp. 8687, 1801. 

'Mornt, F. H., and Cnpps, R. R., Oeologg and mlnaral m o o e m  of  the NJdna aIotrl& 
dlaaka: U. B. Cteol. 91wey BnIl. 4-48, pp. 98-98, 1B11. 
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but decreases downward, indicating that it was formed by sur6cial 
mplacement of chalcopyrite. Small graim of secondary cbalcocite 
are m i a t s d  with the bornite. Malachitm shins the copper sulfide 
mkrsls  on e@ surfaces and nlang fractures. The primary mp 
per mineral, chaloopyritm, Bled open spaces and partly or complekly 

raplaced shared and fractnmd p r ~ t o n e  in the  hear mnm. Cddte, 
quartz, and spidota, chiafly as cavity fillings, ars associatad with the. 
copper mineraIs. At least part of the quartz was depmitsd contern- 
poraneomly with chalcopyrita 

The northernmost shear zone, which strikes N. 65" E. and dips 
55"-75" S., is the more highly mineralized. It is expowd for 600 feet 
along t-he strike, and through 150 feet of this di&ance it contains 



s vein of cupper and gmgue minerds 1 b 4 fmt thkk The &aft is' 
aunkon&isveinuewitsn&add. Acwdhgtotsleauipmde 
by enpjmm of the Kennecotlt: Copper Carp. this vain is 6 te 12 h h s s  
thick aad is cixpmad for 90 feet in thl8 drift on the tuMel level, , 

The 0 t h  shear zone, about 80 fwt north of the fault, ptrikes N. 7!j0 
E. and dips steep1 y south, It is'expomd in shallow prospect pits for 50 
feet along.#e strike and contains a discontinuous vein of bornit+ 
chalcopyrite, and gangue minerals as much as 6 inches thick through 
most of this dikkmc~. This vein was not encombred in the tunnel, 
but the fault, which contains no copper minarah at the d w e ,  shows 
copper stain on tbe tunnel level. 

A small quantity of material., possibly 1,506 tons, containing 28 
percent or mare of cupper, can be easily mined from the vein above 
the tunnal level itr the northem& ahem mme, bttt this win thins 
downward from the surfwe to the tunnel and probablg wad@ out s 
short distance below t h e  tunnel. Although the vein exposed at the 
surface in the ~ t h e ~ o s t  shear zone liee e& of the tunnel, =me 
evidenm of mineraIization would be eq&ed in the tunnel L£ the vein 
extended b that depth. Since such evidence is Iackmg;, it is'wsumed 

- that this vein pinches aut above the level of the tunnel. None of the 
many shallow pro~pect pits in the area adjacent to the exposed veins 
shows significant copper mineralimtion 

me Westowr copper pros@ is on the east side of Boulder Creak, 
1.6 miles north of the junction of Boddm and Dm Cmka. {See pl. 
26.) Thetunneb on the prospect are near ths kmm of a cliB at altitudes 
of 4,140 to 4,875 fmt? and 500 to 635 feet abom a rock glmier st the 
head of Boulder Cmk A plack trail 3.8 miles h g  Eeada from the 
Dan Cmek road at an dtitude of 1,580 feet to ths Weabvm mmp sib 
on the m k  glacier below the tunnels. An extenaim of thh trail to 
the lower tunnels has been partly destroyed by rock dides. 

The Wedover p u p  was one of several groups of & i m ~  iddred 
. on Boulder and Dm Creaks abaut 1908 by the A l a h  UJzriterE Copper 

Exploration Co. 'lh daims were Intar transferred to a mbsidiary, 
the Alaska Westwer Copper Co., and remained in the acnh-01 of one 
of its oEcials, L C. Dillman, afkr €he companies wem disbanded. 
EL n. Foster d i d  the davdopmant work Mom than l,MlO f e~h  
of m a w e n d  ~ ~ k i a g ~  warn dri~m f- im1 a p r m y  
wee bndoned  in IflSO. Soae ore m~ shipped in the winter of 
1917-18. In 1930 J. B, O'Neill restsld 6 el& EMe or no 
work WM done on the prrrrpect, I i  1843 the daims were M w e d  to be 
opan for redakin~. No equipment of ~ a l n e  L le&, and ths ma 
rBmainiW'c&bin at the csmp is not habitable. 
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Bhf damtpti0~9 of tha W d m ~ r  pmpct w m  publishad by 

and C a w  lo BfCet a Visit in 1909 before n n d e r p d  develop- 
ment wm started, and by Moffit = after a visit in 1916 when about 
980 W a f  u n d e q p m d  workmg~ bad cmplet9d. 

The underground wargin@ are principally on h r  Iev& (see 
pL %), wC mnected mdergmund. All of the tnnneI levels and 
& md mme of the winzes were accessible in 1943. The main 
workhge are in tunnel No. 1, which includes 680 feet of d r i h  and 
mmgmta, mi- of 10, 14, and 70 feet, a winze 10 feet deep, and 4 
othw wineae now filled with waste rock. Tunnel No. 9 comprises 
245 feet of drifta and mmmmts and a 14-foot raise; tunnel No. 8 
has 245 feet of drifts and c m u t s  and a short whm; and tunnel 
No. 4 haa a 85foot drift and a w i m  filled with weste m k  to within 
9 feet Q+ the top. 

T?HI Wadom dscima are in Chitistone limmtme dong its contact 
with the Nikolai greenmne, The rmks strike between N. 16" W. 
and M. 5%- E. and dip 8 O - S S O  E. A b d  of gray shale m much as 
8 feet thick ie p m t  betwean the two formations, In the vicinity 
of the hflheb the l i m h n e  and greenstone are cnk by a number of 
steeply dipping faalts, mast of which strike north ta northead. The 
most pro-t i$%p f d t  exposed in the tunnels hae an apparent 
w&id dicrplwsmmnt of abut  90 feet. Several hundred feek south 
of the tunnels a s i n d m  fault diapllrces the limestone-pnstone con- 
tad at laalaast 250 fest. Movement hw also *en p l m  between some 
of the Iimesto~) lmds and along the Pimestone-peenstone contact. 
The displacement along the bedding faults is probably small. Most of 
386 fdtjng tmk p l m  before the cupper minerals were deposited; 
but gome of the displacement, at hmt along the steeply dipping faufta, 
was I&r. At several places the limestone is f r a c t u d  and re- 
cemented with white calcih. 

The W&om deposit dilaers £ram m e  other depasita in lirnadone 
in t he  Nieina district in thit bornita is the principal *per m i n e d  
ChdcociQ is e d y  diatributsd through the bmnita m d  apparently . 
replaces it. Both minerals am partly oxidized to malsEhih A small 
amount of chalcopyrite was found in specimens from tnnnel No. 2. 

The copper sulfide minerals are found in len- veins, and fracture 
6Uinmand aa dbminptsd gmim in the lower 22 feat of the l i m d n s .  
Wib and quartz are tbe gangue minerals. SmaU pyda mystah are 
ac~ttared through the limeatone. The deposi4i~11 of the -par miner& 
appmmtIy was controlled m a i d  y by bedding fad@ *hit& a d  the 

*MOit,F. % . P d - Q r p p q . , R , ~ ~ . l s n d l a i p m m - d * w i r l n r ~  
Ahba: U. 3. Qd. 8- BaSL 448. pp. g6-@7, 1911. 

Yoaf $: a, mtng in the lawet Copwr Elver Mdu: U. 8. Oaol B m  BQEL m& 
10m 



.replacement to be confind aho& e n b l y  to mrtaiir.beds.of limestme. 
To n leassr extant copper minerdhution was contro1Ie.d by some of the 
steeply dipping f a d k  

Mineralized limestone is expmed ip three principal places In the 
underground workings (PI. 89). The first, st the portal of tunnel No, 
I ,  constituted the discovery body. Cappr minemls were q&d in a 
medp-shaped body 35 feet long and 10 feet high at the south end where 
i t  consisted sf massive bornite and chal~ocite?~ At the north end the 
bornih and chalcocite gradd into silicified limestan% Tuanel No. I is 
driven on the south and of this M y ,  which was restricted ta the 2 
lowest beds of limestone, each about 6 feet thick, and extended 'about 
35 feet down the dip of the h i s ,  Most of the M y  hm been mined. 
A second m h e m h d  body in the same lim&ne beds is penetrahd 
by tunnel No. 1 at a prominent fault 65 feet from the por ta l  This 
body, which basamaximnm width of abut 40 feet and extends 56 feet 
eastward from the fault, alsa has been largely mined out. Nearly flab 

' 

veins of rnassi~e brnite and chalcocite as much as 2 fe& thick are 
v s e d  on the north and south walls of the main drift, east of the raise, 
but as shown by the crosscuts these extend i n h  the walls only a few feet. 

The third mineralized limestone body is exposed in the southern 
crossout in tunnel No. 3. Hem a 5-foot 'bed of limestone that is believed 
to  be abut  15 feet above the greenstone containe dimminaed mda- 
chite and copper sulfide minerals and a few mall Ienm of massivei 
bornita and chalcocite. A nearby pile of ore, estimated to weigh about 
10 tpns and to contain about 30 percent of copper, probably ww mined 
from tbis prw, 

Only thin stringen and dimeminaha grains of wpper &em18 were 
seen in tunnel No. 2 and tunnel No. 4, , .  

It is estimahd thmt fibout 100 tons of material containing about 80 
percent of copper and an equal amount containing about 10 percent of 
copper can be mined from the expomd bdies.  T h e  shawinm under- 
ground and on the m f a m  in the viciliti of the prospect .give Zittle 

. reason to expect that bodies larger than or even similar in size to tho- 
already exposed may be found on the Westover claims. 

. The Nalsnn prqwt .  i s  on the south s i d ~  of Glacier h k  1 milk 
from its junction with Chitistone River, md approximately 11 miles 
by foot trail or horse trail from the rod  at Dan Creek. (See pL 26 
and fig. 16.1 A .wide trail extends fmm the camp at am dkitnde of 
2,400 h e t  on tha south bank of Glacier Creek to the tunnels at alti- 
tndesof2$50b~955feeton~~blu%ahvethecreek. - , 

L . . 
a ~ o m t ,  F. H., d n r  in thm 10- topper Rlvm Badn: W. B. -1. 8 e . B a l L  

p, 176,1918. 
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COFFER DEPOBITEI OF THE NIZXNA DISTEICl' , If 1 

The capper showings were discovered in 1988 by C. A. ~ e f - ,  who - 
locat& a number of claims and sunk several pmqxct pits on the 
mineralized omhops. In 1929 the p r o w  was taken mder option 
by the Kenneeott Copper Corpora tion, arid development work, hclud- 
ing the construction of about 1,100 feet of exploratory tunneb, was 
carried on until Jdy 1930 when the prospect was returned to the owner 
because the development work failed to disclose a quantity of om con- 
sidered d c i e n t  to jnstify further expenditure. In driving t h e  tunnels 
some ore was mined md part of it is reported to have been shipped. 
The owner continued .tlssessment work and in 1935 patented 6 claims. 
(Sea fig. 16.) In addition to the patented clnims, Mr. Nelson held one 
unpstenhd daim, the Cascade Quartz lode ddm, in 1943. There m . 

4 4:sub&trtntial log buildings on the Cascade Quarb claim and 2 small 
sheds at the tunnels. Some mining equipment is left on the claims. . 

The Nelson prospect h w  been described by Bateman,'= who dealt 
principally with the ore minerals, and by Pilgrim? who dealt prin- 
cipally with the underground working. 

The underground workings at the Nelson prospect camprim 5 tun- 
nels on 4 levels. (See fig. 17.) In 1043 the workings were accessible, 
except for about 50 feet of tunnel No. 2, most of tunnel No. 3, and 
about half of tunnel No. 4, which were inaccessible because; of caved 
roofs .  Most of the prospect pits dug in the soil and broken m k  to 
expom bedrock were ~Iumped 

The copper deposit is in the lowed beds of a block of Chitistone 
limestame more than rt mila long and 2,000 feet wide, which has &been 

faulted down in relation to the main mass of Linedons about 3,000 
feet higher in the mountain to the south. (See fig. 16.) The fault 
plane dips southwest, rtnd the limestone md greenstone on the south- 
west side are thrust over the compnding beds on the northeast side. 
This is one of the major faults in the Nizina district. It has +hem 
trseed to the northwest beyond Nizina, River, and probably extends 
t o  the southe& up the vdley of Glacier Creek. The limestone block 
is als6 out by many d o p l y  dipping faults of small displacement, 
m& of which make a large angle to the major fault. At the tunneIs 
the Chitistone limestone strikes N. La-25" W. and dips 10"-15" SW. 
The lowest tunnd, No. 1, intersects the limestone-greenstone contnct. 
At this tunnel a 5-fmt bed of brown and green shale separates the 
limestone and grea~~stone. Some of the beds of limwtone in the 
h i g h  tunnel8 are dolomitic, 

* Bateman, IL Y., PJ~tea on's Emnecott trps of -per d e p d c  G W e r  Cwek. h k a  : 
Econ. Qeologg, voL 27, No. 8, vp. 297-306,1832. 
u Wgr4m. HI. 8. In mlnlng ln~entlput!ons and m h e  w o n  in dlashi. blenninm end- 

& U r c h  ai. less [report of AIaska Supervising bflalng ln@neer], gp. 88-90, 1033, 
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C h A d k ~  and ow$Wk sm the principd eoppor miawaha* En* 
gite, M t e ,  mnlaabita, ehaleapyrfb, and pyrite p m n t  in s d  
tmmta. Cdcih and dolomite are the only gangue miner& The 
q p r  &mls Nhd apeniqp in ths limrstona and m p l d  it dong 
M d i n g  planes and steapl y dipping fiasnm, forming veins, b'anchw, 
t h i ~  stringers, ~ n d  $ d a t e d  grain%. 
. The most promising dapoeits enmuntamd in tba qlarattorg w d t  by 
the Kem800th Cop. were in tunnala Noa 2,2, and b Eletracal tws of ' 

nearly pure ehalaite and some lower-grade material were mind f rrnn 
8 4 - f ~ t  d Q Z 4  war the EOUthW€& a d  of NO. 1 Whm v r  , 
m i n e d 9  partly maplaced the basal bed of Chitistone EmBstone dong 
the hanging wall of s fault bsving a displmammt 4f h t  20 feet. - 

m+ m m ,  b. 1E, a dL PP 80&801,188% 
I 



The southward-trending branch of tunnel No. 2 'wms driven along a 
steeply dipping vein of copper minerals half m inch to mmal Wes 
thick. This vein averagss about 1 inch in thicknw over a distance of 
100 fasC along thetunnel, and if its height is assumed to ba equal to its 
length, the vein niay eonhain abont 130 tons.of mabrial with 60 pment 
ar more of coppar. A few tom of high-pde ore are reporkd to have 
been mined from this vein. T m e l  No, 4 was driven along the strike: 
of a amply dipping chalcocitejcovellite vein that is inch to 5 inch- 
thick and averages about 1% inches over a distanm of 30 feet. Assum- 
ing that its height is equal to its length this vein may contain about 18 
tons of materid with 50 percent or more of copper. Only B mall 
quanti* of cupper minerals was found in tunnels Nca 3 and 5. 

B A D O V A I N  PROSPECT 

The Radovan claims cover an area of cliff3 and glaciers at the haad 
of a short, cirque-like valley known localIy as Radovan Gulch, which 
extends ints the  alley of Glacier Creek 2 miles- from its junction with 
the Chitiatone River. (See p1.26 and fig. 16.) Radovan'a camp near 
the mouth of the gulch is reached from tha r o d  at Dan Qmek by the 
foot trail or horee traiI dong the Nizinra and Chitistone Rivers and 
Glacier Creek, a diahnce of about 13 miles. Hand-powered tramways 
are used where the foot trail crosses Glacier Creek, A f wt trail 3 milea 
long leads from the camp at an altitude of 2,1600 feet,to the prospect at 
an altitude of about 6,330 feat on the w& side of Radovan GuIch. The 
upper park of this trail foPlom a narrow bench doveloped on the shale 
at  the limestone-greenstone contact, far above the bottom of the gulch 
A second trail leads along the h t h m  of the gulch to mother prospect 
at  its head. 

The malachite stain m v e ~ n g  the outcrop of copper m i n e d 8  at the 
prospect was sem P m  the bbttom of the gulch many yeam ago-md 
was c d l d  the ubinocular prospect.'* outcrop was thought to be 
inaccessible until Radovan discoved a meass of reaching it in 1929. 
,He ststaked 30 claims in the gulch in 192!3-81 and waa hol- l2 of them 
in 194X (See fig. 16.) Tha developmemt work at the main prMJpsCt 
consists of several shallow pits on the mineralized outcrop. TWO 
exploratory tunnels tokbg more than 100 feet were driven lat the head 
'of Radbvan Qulch but no @Scant quantity of copper minerals was 
found thCre. 
. ,  The Rad0~~~1,prospect w a ~  d e w  by Pilgrim" following h%i 

.inspection of the propenty in 1931, when only part of the outcrop 

.wpl&% amdble . -* f i .  Radovan wmmpanid the writer an pisits to 
the main prospect and to the tnnneIs at the h d ' o f  Rsdam Gulcb, 

UPllplm, B. E., op. dt. pp. 90-92.1)8& 



; 'MOW Ehisn 6,000 feat bi' Xkolai greenstone and Chitidone lime- 
done a m  exposed in the cliffs around %'dovan Gulch. On the wast 
side of tb gulch the rocks strike N. to N. 2 5 O  W. and dip 10"-25" 
W. Oa the east -side the strike is more nearly northwest and the 

. dip is 20" or more to the south. A thin bed of gray shale separates 
the Ihestone froin the greenstone. A steep narrow indentation in 
the cliis at the head of the gulch marks the poaition of a fault that 
strikes N. 40" E. and dips about 50D S. The limeston8-greenstone 
c o n h t  eltgt of this fault ie 1,000 feet lower than the contact west of 
the fault. A small dike of highly altared ipeoua material is exposed 
nlonp: the lower part of the fault. 
The &dovan pmpect is in a lens of fractured dolomitic lim-ne, . 

which crops out for several hundred feet dong the west i4de of the 
gulch. This lem, with a rnaximqm thickness of 90 feet, forms a 
-bench between vertical cliffs of underly img md overlying limastwe 
.that is more resistme. The top of the ,lens is 200 feet above the base 
of the Chi t i sha  limestene. About 400 feet north of the prospect a 
normal fault that strikes N. 45" IT. and dips 70" S. displaces the lime- 
atone W s  25 feet or more. The top of the mineralized lens is sep- 
arated from the overlying rnwive limestone by a well -dehd bedding 
fault, 

The primary metallic minerals at the prospeck, in probable order 
d decreasing abundance, are pyrite, rnamsite, chalmite, bornit@( a ) ,  
and chalcopyrite. These minerals occur in massive Jenses, thin veins, 
fmture fillings, and as disseminated grains in the upper 20 feet of 
the dolomitic limeshne lens for a distance of 200 feet along the out- 
crop. A considerable amount of Iimonita and some malachite, 
amrib, and cupritalq P) have bean produced by the oxidation of the 
d d a  minerals. The p g u e  minerals nm calcite, dolomite, and 
qusrtz. 

At the south end of tke mineralized outcrop a p r o m  pit I5 feet 
deep'exposes a lens 1 ta 3 feet wide and 8 feet long, composad mainly 
of pyrite, quartz, and mrtrcasite. A sirnilat but smaller lens is ex- 
@ in a pit 20 feet farther north. Chaleocite occurs in these l e m ,  
bat analysis of a chip w p l e  taken mross tha larger lens shows only 
0.03 percent of copperi7 and no gold or silver." Fifty feet north 
of the southernmost pmpmt  pit i a  a nearly vertical fissure 6 to  12 
i n c h  wide and about 15 feet long, filled with limonite m d  copper 
oxide and carbonate minerals. This mahrial is reported to contain 

. about 12 pepent of copper. The discovery outcrop,. about 125 feet 
north of the southernmost prospect pit, consists of iron and copper 
sulfide minerals which ham r e p 2 d  dolomitic limbstone and filled 



e m i d ; .  A & ~ p i t d r i ~ i a t h i s ~ a s l p a e e ~ l ~ s I ~ 6  
by SI bg 1% fesb cond ing  of pgrita with gome cbalmite md mm- , 

Axid*of f i ~ h i p 8 a m p l e h s c r o s s 1 0 f a e t o f & e d -  
alizsd hegtoae, ineludbg t h ~  &foot 1-, indieates a copper m n W  
of h t  4 p m c d ,  although a few d patches doahin atJ& 26 . 
perwat The nodhammost pmspect pit ia dri-ren in limoniteattrinad 
dolomitic Limeetane where malnclhite md azurite have devaIapsd in 
thin films along fmcb-. 

The lens of fFactmd dolamitic limentone m -Me far d 
hondrsd fix4 mCth of the prospect but &om d j  mttered m p p ~  

- stgin& The part of the lens south of the southernmost prospe~t pit 
. & not nm&bIe, but no copper stain esn be wan in it fmm a distanm 

of a f0Q hmdrad feat. 
The minemlid outcmpa at tha R 8 d m  pmept appmntl y do 

not amtbin a significant quantity of coppar, though they may indimta 
the preience of coppr-besriqg mntdnl  of higher @B at depth. 

Strib and dip of 
f l o r n  

* 



1 '  

T k ' ~ r i & m .  pmsped ia on tha northaaat Bide of the d l q  of 
Ohcier Creak h u t  1 mils east of the head of the creek, (Sibe pL 26.) 
The trrnnels sre on the west eide of s mall &h gt altitndw- of abaft 
4MKl to 4,400 f egt smd are 200 to 600 feet above the anrf rn of a glacier. 
T h e  prospect ie about 16 miles from the road at Dm Creek by way of 
the trial a I q  the Neina and Chitistone Rivers and G l w i e ~  CFeaEL 
The tAl ig not &le for h o r n  beyond tha lower end of the glacier. 

M a r i a  diucove~ed and aged the native copper on Glmier Cr& 
b s b a  white mm owneta the Whine district. The origiPsI claima were 
W e d  in 1906 hy Petor Erklmon and GeoqpMadden. A few hnndred 
feeit of uadwpmd workings were d r i v q  and in 1911 m e  om wm 
shipped. Two claims (%ee fig. I&), paknkd in 1W3, wsre owned in 
1943 by James McGavck and Frad Erickson, 

M&tmd Mnddren 'Phpcted thsErickson p m i n  1907 before 
& q p m d  devdopment work was startRd. Martin P. Bdwm ac- 
cornpanid the w r i k  on avisit to the prospect in 1948. 

The undergmmd workings tokE more than 300 feet dighibnted aar 
3 levels. Tunnel Na 1, driven in the lowest whmp of the capper. 
~ b e d , ~ c n m d s t t h e p o r t a l i n 1 ~ .  3tisreporterd;tobabaut 
100 fee4 Imq. ThlB main workings me in t n d  No. 9 (me Eg. 19) in 

I . . .  
I3 qjF& 

Re- 18.-8ketcb map d manel No. 2, mttcbslrzr p r b ~  - s  

, - 
mMoIotnt F. H.. nn8 Mnddrra. k Q., M i n ~ r a l  rmaurces of thu XotuhaClritfnn re* 

A h m k ~ :  U. %. Gml. R a r r ~ r  Bull. 374, m.'0&@1, 1908. . 



which tm lla5 feet ti£ driftg afid .mmmts, n r i m  and a 'ibp dong' 
the mineralid bed from the main level to the &me, and rr winze 
reported to be about 55 f get deep and to ham n sbort drift ~t the bornom. 
The w h  was filled with ice in 1948. The main drift in tunnel No. 2 -, 
appSmnt1 y follows a steeply dipping f anlt that displsces the copper- 
bearing b d  out of the level of the tmd. The drift st the bottom of 
the winze may be in the displaced portion of the bed. Tunnel No. S ' 
jg 12 feet long and is driven on an outcrop of the black amygdaloid~l 
bed'cut by veins of qua& that contain a little native copper. 

a NikoIai gree3lstone forrns the northeast wall of the valley of Qlach  
Creak and extends for several miles east of the lomr end of the glacier. ' 
The @mstona exposed in the gulch at the prospect includes a suc- 
cession of amygdsloidal flows which strike northwest and dip 36"-40* 
SW, The greenstone is extemively faulted, but the amount of dis-. 
placement is difficult to detemnine because the M a  cannot b differ- 
entiatad. The copper minerals apparently are r&stricted to one of the 
flows, a O- to 8-foot bed of greenstone filled. with blwk mygdulw. 
This bed is axposed on the west side of the gulch for about 20 feet at 
the portal of .tunnel No. .l, and for h u t  225 feet norkheast from 
tunnel No., 2. (Sea @g, 18.) Part of the arna between tnnnel No. 1 
and tunnel No. 2 is cavered with slide rock, but whem the peenstone 
is e x p o d  the copper-bearhg bed was not mqpized .  

Native cupper is the principal copper mineral in the amygddoidal , 

Id. It forms wrephly  shaped m m ,  thin veins, and stringam in 
tho greenstone, a h  ma11 grsins digseminated in the penatone and in 
black amygddes. Masses of native copper weighing up to 60 pounds . 
have been found, but most of the copper is in small grains. A d a M  
with the native cupper are chslmite, malltchita, and cuprite. The 

. black amygdules am a mixture of carbnaoeous material and black ' 

copper oxides. Quartz is a8mciated with the copper minerals as a 
filling in am ygdules and' a3 veins 
Tb black amygdaloidal bed is estimatsd to have an s v e v  capper 

content of less than 5 percent, though some p'a* of the bed may con- 
tain as much as 10 percent. The copper-bearing bed would be damlt 
to follow, because of faulta, and mineralization in it is likely to be 
discontinuous, 

OTBEIk PROBPECTH 

Tne h8~tone-pnBtone 'confact in ihe Nizina. district was ~takod 
at m a y  places as copper-bring ground, but many of the d a i m  
showed little or no evidence of copper mineralization md were soon 
abandoned. A number of p&pects on Hidden Creek, Fourth of July 
Creak, Dan Cmk, and the Chitistone River a m  deacribd in reports by 
Moffit and others. Brief reference will be made to these prospects, 
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though only,the Snow B i d  group of claims on Dm Creek and the 
Peavina pwqmt on the Chitiskana River were 6sitad by the writer 
in 1943. 

Hidden Creek occupies a narrow steep-walled valley on the west side 
of Kennioottb Glacier about 10 milea horthwest of McCarthy. (See 
pl. 26.) Fourth of July Creek mupim a more open vdley about 4 ,  
miles south of Hidden C m k .  An abandoned trail leads along the west 
side of Kenniwtt Glacier from the railroad to the Hiddan Creek 
prospt with a branch along Fourth of July Creek. 

The Nikolei penstone, Chitistone limestone, and McCarthy shale 
are exposed dong Hidden C m k  and at the head of the narth fork of ' 
Fourth of July Cmek. The p n s t o n e  contains bornite, chalmpyrib, 
chaldte ,  and other .copper minerals at several plsces dong both 
rraeks. 

CEaims were first staked along the limestone&reemtone contact on 
Hidden Creek and Fourth af July Creek in 1906, by the Great Northern 
Developmenb Go. ind the Valdei Exporation Cornm Development work, 
was continued on some claims until 1920 or l~tsr, on Foudh of July 
Creek principally by Woodin and Herman, and on Widden Creek by 
the Qosevig Bros. and the dosevig-Kemwtt Corp." A little ore was 
shippad f fom the Fourth of July,Creek claims. 

The north s i d ~  of the mlhy of Dan Creek js mmpased largely of 
Nikolai gmnstona and Chitistone limestone ; their contact lies 2,000 
to  4,000 feet above the valley ff mr. The beds strike nearly parallel ta 
the valley and dip north at a low angle. Copper minerals, including 
brnite, chalcopyrite, chslmite, and native copper,,have been f w d  
in the greenstone at many places along the north side of the valley." 
They are pmrticularly common in a zone about 30 feet below thelase 
of the C%itistone limestone but have not ken found in signifimnt 
quantities in the limestone, except at the Wedaver prospect (see 
pp. 10%110). Nuggets of native copper derived from the greenstom 

. are found in the placer gravel on Dtrn C w k  and some of its tribu- 
taries. A copper nugget estimated to weigh about 3 tons was found 
in Dan Creek in 1939. 

*Momt, 1$ H., and Ynddnw, d. Q., Mineral rcaoarcea of an Eo.Csina-Chitlna reglon, 
&mkm : U. 8. Qeot Bumeg BuU 874, pp. 77-80, 1909. 
' Monk F. H., Mlalng In t b t  lower Comer Rlvet hmta: B. iJ. Qeot survey Bull. 662,. 

m. 162-168, f 01% 
M d t ,  F. H., and CWPq 9. k, Oeolom slld mlntml rewureea oi the NhIna dlatdet, 

dfarka: U. 8. awI. Burvw Brill. 448, p. 97, iB11: M o m ,  F .  B., ap. e l t  (Bull. 81321, pp. 
l lb171.1@1& 



' b d W o n  to the W-er el* &e ;ill* Unileed C q m :  
ExpImtian Ca., or its mbddisip tbs-Ma&a Wwtmw appra Oaf 
held the Snow Bird, Bear Paw, and Golden EltgIe pupa of &IIM 

(see pl. 26) in the vicinity of Bm1cle-r Creek. Devdqmmt work on 
thm claims includes at least three short t m e l a  in the greenstone 
tm aa the Snow Bird group and one an- the Oaldea Eagle gswrp. 
Other copper dsims, the ex& sites of which are not h o r n ,  wbm 
Icreateb an Daa Cmek by the Dan Creek Gold and Copper Co. md 
the Niblai B e  Copper Co. 

Tile only cappr pmdmtion reported from Dan Om& i~ from tb 
Westomr prospect and fxvm @ld plmr aperrrtiona which have 
yielded ~bant 40 h a  of ngtim copper as a bypdnct .  

CmmElFTOrn Eamm . , 

. Capper iah& m%rr in both the Ni&oIai gmhdmhe andl the 
Chitistone limestone, which crop out on both aides of t h  Chitime 
River from its mwth 6 the hinity of Glacier Creek. Bqond 
Glacier' W k  the greenatone dong foma the valley walls far s h t  
& mlloiL* 

The Roughtm MIL& Explonktion Co. omed copper claims dong 
tbe lirnaatoll8-gree&ne coatact nodh df  the C h i w e  R i m  ~ p p ~ -  
sib the' m a t h  of Glacier h k ,  arrd math of the &r, 9 miles below 
the mouth of Glacier Cmk. (See pl. 28.) me Alaska United Cop- 
per Exploration Co. own& claims in the vicinity of s gulch h o r n  
l d l y  as Canfact Gulch, north of the junction of the Chitistone 
R i w  lrnd Glacier C h k  No bqp de@tsof coppeg r n M  w m  
f o d ,  md the &ima were a- by ths o w  omers. about 
I%@, Jn 1921 W U a m  M&ar restaked 6 claims ak the mta of the 
U g W  A- c l h  south of the ~hitistana Ever .  Them 
claims, c d e d  the Pea- p r o m  w m  dndoned in 1988. No 
CQpp3r  waa shipped from tbe prospeeta on the CIikbtm~~ River. 
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