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COPPER DEPOSITS OF THE PRINCE WILLIAM SOUND 
DISTRICT, ALASKA 

Tbe purpose of thlrr pRper in to review the copper dermslta of the PrInce rmllam 
Sonnd dlstrict of Alaska and la particular to give an ~wount nt t11c p m t  
ante of tl~e C O P ~ P P  ~ I ~ O S ~ W C ~ S ,  incl~rdlng the extent of development work dnne and 
the mitditlon of tlw rbrluipment. Thia district is no l o n g ~ r  productive although In 
past ycnrg i t  Includcrl iulportant copper minrrr. The f l ~ 1 1 I  werk on a h l c l ~  the 
r ~ p r t  Is h a m  Inrotvet1 visiting most of tltc better known depos1is of Prlnce 
Wllllnni Soend. T h t w  d ~ p i i i t s  are asxocinied more or lpss  wilb prenstone lava 
flnwfi nnrl I n t r u ~ l c ~ s  that nrr: interbedded with the alate arrd grnywncke of the 
Bound erwl, ~lthoagh they are not cortfined to them, nnd nrr grnnperl in tbme 
principal asens: the northeast- pnrt of  tlke So~ind from Valdtr Bfly to Port 
ll'ldalgo ; htouche and Tinicht Islands of eouthwrstern Princo Wlllinm Sonnd ; 
aarl mrt of the northwestern Prince William Gonnd, particularly Glncler Island 
and Anme of the neighboring mainland. 

7 % ~  p n ~ m l  jnva~itigntion of tllr Fonnd nlrn  waa ~ ~ ~ Q p k m ~ r I t e d  by a sWPlfl1 
~ t u d y ,  Irlcludinl: underpound and surface rn~yrnIng, of the copper deposit8 at 
Rua Cove on the east side of Knight Islnnd. 

The coDpcr dcpnsils of northenslern 1Trint.c WiIllam Sound include tbe mine at 
Etlnrnnr, nnd wvernl s m n l l ~ r  rnitlm t l~r l t  shIpp~1 ~Imifirant quantities of ore. 
Anlong the latter are the Iblldna mlnc nrnr Vnlrlez. the Thwcmnn mine en Lnnd- 
locked Bay, nnd tho F id :31~o-h ln~k~  m l n ~  on E'ort Fldalgo, besides a number of 
others each of which prod~krcd n fern tom of mppcr. 

The Beatson-Bunnnzn ~ulne  nt Lntourhe yielded more copper than any other 
deposit at Prince Willam Snt~nd. Iiii output wns wveral times that of Fllamur 
and. combined with the latter, nrcnuntetl for more than 96 percent of t I ~ c  copper 
shipped from thr mines of t h ~  illstrict durlng the period of suqtalned pr,rodnt.tlon 
thnt k g a n  shortly after lW) and ended when the mines at  Latouche mere closed 
in I m .  

M~howgh Knight frlantl nPPnrrFerl II lnrge number of cupper prmpects, some 
of which yl~ldetl smnll quantltlm of shlming ore, i t  bas no importnnt mine, 
and, wiLh the p ~ ~ l b l c  excrption aT the large low-made copper d e g o ~ l t  of Rua 
b v e ,  it has no known mpper prospects that arelikely to he clevetol~ed into mlnts. 
The other best-known prospect5 are on U u i s  Ray, the Rny of Islm, bier Bar. 
S n u ~  Harhnr, Homln, nnd Mwnmg BQFP, al l  plnces at which cbnsldernbke dcvclop- 
ment work has betn done. 

The minerallzad rock on northwestern Prince WillI~rn Bound IR different from 
thnt of most of the Sound area, and it has r w i v e d  more attention %r I ts gold 
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than for Its cnpppr. However, considerable derelapment work was done on 
copper deposits In tbc Rrmstone ArPa of Glaci~r Island, at Cedar Bay, and at 
neighboring loralltlm. The dcpoulta of C~rlnr Bay vontnln a greater proportion 
OI zinc thnn of copwr and have hwn c ~ n u i d ~ r e d  11s a pnsslble source of that metal. 

Prince William Sound, on the south-central coast of A l d a  (pl. 3 ;  
fig, PO), mas a producing mining district for many yearn and yielded 

F t o u ~ k  20.-Skctch map n l  Alnaka nhowlng locarion o t  Prlacc Wlilhm Sonnd. 

h t h  copper and gold in important amounts. The Erst copper deposit 
discovered on Prince Willinm Sound is said to  be one on Landlocked 
B R ~  ' that was staked in 1897 anti was h o r n  as the Alnska Comrner- 
cia1 Co.:s property. Interest in pmpect.inp: for copper grew rapidly 
and was at its highest abo~lt 1907. At that time many men mereen- 
g.a@ in the search for copper deposits and many dnims  wem staked, 
especially on Knight Tslnnd and in the vicinity of Ellamar and on 
Port Fidalgo. Sporadic interest hrrs been shown since that time, but 
no pduction has k n  reportdl in the rrrea since 1930. 

1 C a m ,  S. R. and Snhnm. B. L, The Ellamar dlntrltt, Alaska: U. B. &I. Snmtp Bull 
606, p. 107, 1916. 
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Most of the copper deposits of Prince William Sound are grouped 
in two major areas (see pls. 4 and 5 )  that include Port Valdez, Ellamar, 
b d l o c k e d  Bay, and Port Fidnlgo on the northeast and Latouche and 
G j g h t  Island on the soutl/west. Additional deposits are plotted on 
plate 6. This distribution is  in accord with that of the larger arms 
of greenstone, which represents nltJered lava flows. Other deposits 
were found on Glacier Island and in tho vicinity of Cordova, where 
they are also in ureas of preenstone. In adrlition, copper minerfib 
are present at several localities in tho nartll p~rb of the Sound area 
far from known greenstone although in the vicinity of intrusive bodi& 
of granitic rock. The copper minerals commonly are mocieted with 
mall quantities of sulfide minerals, s ~ e h  as sphalerite ~ n d  galena, and 
with goId. A few of the deposits nre of interest because of minerals 
other than those of copper. 

The published descriptions of copper deposits ~ n d  mining dsrclog 
ment on Prince Willinm Sound by enrlier jnvestiptols 11nw been 
used freely in prepari~lg this report and are referred to in tlra nppro- 
priate places. The published reports hrlvc! h e n  supplemented by the 
field work of the seinior author in 1923-125 and of both authors in 1943. 
Mr. Fellows was responsible for reviewing the literature, making thin- 
section analyses, and studying polished specimens of om.  Much more 
'detailed information abeut many of the mines and prospwts will be 
found in the early reports. The general descriptions by the United 
States Geological Survey that wiH be found most useful are the pub- 
lished reports of Gmnt and Higg;ls,' Capps and Johnson: and 
Johnson.* 

GEOLOGIC IWATURES 

Prince William Sound is at the extreme northern limit of the: Gulf 
of Alaska and extends far into the heart of the coast range or Chupch 
Mountains. It has a long and intricately indented dlore line and 

'Grant, U. 8. and Hippinu, D. F., Remnoaiss~nce of  the geology$ and mlneral reaourcem at 
h l n c e  Willlnm Sound, Alnska : U. S. Geol. Rarvcy Bull. 448,1910. 
' CRPW. S. R. nud Johnson, B. L., The Ellnmsr district, Alaska : U. R. Geol. S U F T P ~  Bnll, 

805, 1015. 
* Johnson, B* I*, The Port WeIIa gold-lode d&trlet, in Mineral Rexonrcea of Alaaka, 1918 : 

n. P. CPOI. Survey Bnll. 592, rip. 19.5-236. 1914; Mining on Prince William Sound, In 
Mineral K C I ~ O U ~ ~ R  of Afatlkn, 11113: U. 3.. Geol. Survey BulI, 693, PI) 237-243, 1914: 
M I n l n ~  on Princp Willlhm Sound, In Minernl Rrrrourees of Alaska, 19111 : U. S. Geol, Survey 
Bull. 622, m. 131-1311. 1813; The gold and copper depo~ita of the Port Yaldel dlattlct. In 
Mlnernl RQSOU~#E af Atfiaka, 1914 : U. 5. Ueol. Survey Bull. 682, pp. 141x188, 1916 ; Mln- 
 in^ on Prlncc Willlnm Yonnd, In ATinernl Re8ources of Alaska, 1915: D. I. Qwl. Burvey 
Bull. 842, pp. 181-145, 1916; Mining on Prince W11Iinm Sound, in Mlnerrl Reaonrceu of 
Alnuka, 1910: U. 8. Geol. Flurvey Rull. 882, gp. 183-102, 1918; Copper depositu of the 
Idtouche and K n l ~ h F  I~ land districts, Prlnce Willlrrm Sound, In Yinernl Resources of 
Alauka, 191.0 : li. E3 mi. S W ~ S  Bull. 882, pp. 183-220, 1918 ; Mining on Prince Wllllam 
Bound, In MEnernl A ~ U P C L ~  of  Alaska, 1917; U. S. Geol. Snrvey Bull. 692, pp. 143-151. 
1019 ; Minernl Reanortea of lack Hag rllarict and vicinity, Prlnce William Sound, in 
8lioeral Resoureea of Alaskn, 1R17 : V. 8. Qeol. Gurrq BnU. 692, pp. 163-159, IBl9. 
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many islands. Both the mainland atld the islrtnds are ckarar.hrixed 
by high relief and the abwnce of relnti~ely level lowland areas other 
than the narrow flood plnins of S O ~ W  of f he lnrpr  stream^, Much of 
the mountain area is above the l e v ~ l  of perp~tunl snow; many vallsp 
are occupied by glacial ice, which dew~nds to the sea. t 

The rocks of Prince Willinm Sot1ncl nrc chiefly interbedded slate 
md g-raywacke, with vil~ich arp nswvintecl hnsaltic- lava flows and 
F d s  of conglamernte. sn~lrlsto~ie, and 1 jrn~stone in notably minor I 

amount. These rocks nrc folder1 nnd f a n l t ~ l  end have been iiimded 
in places by dikes, sills, nnti Inreor irr~~ul: lrIy shaped bodies of light- 
colored igneous rocks tlwt inclnde p*anite nnd relltted jntntsires. 
blthoneh these rocks arR sevcrcl y folrled they are not p t l p  altered 
and are not genernlly scl.iistosc. The total thickness of the sedi- 
mentary beds is unlcnorvn but evidently it is ta be n~easured in thou- 
sands of feet. The ngc of the rocks also is not definiteIy h o r n  but 
nll €110 sedimentary deposits are now considered to be probably of I 

M~sozoic agr, and eertnitl heas on tho north side of the sound are 
assipld to the Cretaceous with a high degree of probability, 

The greenstones nre of pnrticular interest b~xause the copper da 
posits are m distribl~ted n s  to indicate an almost ccrtain pnetic  rela- 
tionship. The greenfitones are dark basaltic rocks that commonly 
show a well-developed pillow structure. This structure nnd othei. 
evidence, such ns interbedded lenses of shale, indicate that most of the 
lava flows were poured out under water and dcpositcd conbrnpora- 
rloously with crrtain of the sediments. Greenstones nre present in 
di IT cmnt parts of the Sound but ]lare their greatest nresl development 
cn Rnigllt Island rutd on otlcr nearby islands to t,he southwest. All 
t h ~  known copper deposits of possible comrncrcjal importance are 
within or near areas of greenstone. 

COPPER MINISQ 

The; mining of copper on Prince Willinm Sound began almost as mu 
as copper deposits mere djscovercd, The early shipments to the 
smelter wera small and included only high-pcle ores, thosa averaging 
about 10 percent of copper. hZnny p~~ospccls prnduced only a few 
tons, of which no specific mord is tbvail~hle, but, which altogether 
amounted to only a very insignificnnt quantity in relation tr~ the total 
prdt~ction of tho district. Sustai~~ed prodl~ction began at E l lmar  
and Latouche, which were stnke,d in 1897, xl~d ended with the closing 
of the Kennecott Copper Cory. mines at Latmche in 1930. 
In the years from 1900 to  1980 nearIy 814,000,000 pounds of copper 

were produced by 15 owrnting companies. Of this quantity, mom 
thnn 96 percent mas produced at Latoudle and Ellamar by the Beatson 
Oopper Co. (Kennecott) and the Ellamar Mining Co. Among the 15 
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companies refermd to and in addition ta the two companies just men- 
tioned, three cam panfe+the Fidalgo-Alxska Copper Co., thl: Midas 
Copper Co., and the 'Shreeman Mining Co.+ach produced more than 
one million pounds of copper. 

1. 

NQIZTHEASTERK PRINCE W'ILLIkM SOUND 

r 
M I D A S  MIMIC 

The Midas mino in Solomon Gulch on the south side of Port Vnldez, 
a fern miles south of the town of Vzldez, is one of the formerly pro- 
duc~vo  minw of Prince William Sound. (see pl. 4.) The mine is 
ttle property of the Granby Consolidalted Mining, Smelting & Power 
Ca, Ltd,, but it had passed through various ow~~erslups before it was 
acquired by that company, 

Solomon Gulch is the vnlley of a stream some eight miles long that 
e furnishes part of the light and power for VaIdez. The mine is neRr 

the head of the valley and is connected mith the beach by a wagon 
mad and trail. In additian to the necessary buildinp for  housing 

1 and feeding men and protecting machinery and supplies at the mine 
snd at the beach, the mine was equipped mith an aerial Emm 534 
miles long. The trnm carried ore from the mine to s bunker at the 
&ore of tho b y  where i t  mas loaded an ships and taken to the smelter 
at Anyox in British Columbia. For about 5 ycnrs these fnciliti~s . 
ware in use, but in 1920 shipping conditions were such that steamship 
transportation for ore was not, availabla. Accordingly, opemtions 
were ended in the fall of that year, and they have not beon resumed. 
In 1943 the bunker which T T ~ S  of exceptionally good construction was 
torn down in order ta snlvnge the timbers with which it was built. 
T h e  approach ta t h e  bunker from the shore and all untreated piling 
had alreadv been destroyed by the waves and teredos, and the trnm- 
line had been removed. The building a t  the mine also are in sncll 
poor condition that pmcticnlly the whoIs installation must be replnced 
if mining is rwumed. 

The claims of the Midas property include two ore bodies h o r n  as 
the Jumbo and the All-Arn~rican lodes. The Jumbo lode is the prin- 

. cipaE deposit and was the saurce of the ore shipped to the smelter. 
The ore O C C U ~  in mineralized shear zwes in rwks that am dominantly 

e black slate intruded by small bosses, sills, nnd d&es of greenstone. 
Argillitcs, them, gmywackes, and quartzites are wsociated with the 
slates All are intensdy deformed nnd have schistom phages. 

The ore body was exploited from four adit levds, spaced a t  in- 
tervals of 87, 157, and 290 feet from the lowest level or level 4. A 
raise was driven from the lowest level to a p i n t  above level 2 and a 
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shaft was sunk from level 2 to a depth of 800 feet below level 4. Ore 
was mined from stopes between the second and fourth levels in a shear 
zone that dips north at  angles rnnging from 30" to 70" and from 
included ore shoots pitching to the west. The highest adit was on a 
separate ore body. 

The ore-bewing ~ h ~ a r  zone of the Jumbo lode rmges from a few 
inches to 20 feet in thickness but avernges between 3 and 4 feet. It 
strikes about u7& ant1 has been traced horizontally for 800 feet in the 
underground workings. 

The All-American lode is about one-half mile south of the Jumbo 
lode. It is said to be wider and of lower grade than the Jumbo lod& 
It is a sulfide-impregnated shew zone in sedimentary rocks on the 
north side of a greenstone intrusive mass ; like the Jumbo lode it 
strikes approximately west and dips to the north. It hns been explored 
by open-cu ts and some underground openings. 

According to Johnson 
The oreA [of the Jumbo and All-American lod~s]  are partly replacements and 
Impr~matlons of the crusbed country rocks ancl prt lg  the rwnlt of wmPntatlon 
of amall fractnres by the ore minerals. T h e  mlphlde minernle prerrent are pyrite, 
chalcopyrite, pyrrhotite, and ephalerite. khundnnt he39 of fine-aralned pjrlte 
are fannd in places, A little quartz is asandated with the sulphIdes, and in the 
drlving of the  lower tunnel on the Jumbo l m l ~  lenses of quartz which had a 
m~xlmum tMckness of I foot were enronntered. Sulphldebearing quartz atring- 
ers are also reported to occur along the footwall of thp &par zone on tbls lode. 
Uold and sllver are sewrted in aasays of the o m ,  but neither metal bas beeo 
obsemed in sgecimens. Some llrnonite h~ar resulted from the snrflclal oxidatfon 
of the iron-bearing sulphides, and: malachfte stains from the carbonation of the 
chalcopyrite. 

m e  Midas mine, which hns been idle for many years, appears to 
have been closed because of difficulties arising in connection with the 
transportation of the ore from Vddez to the smelter rather thm from 
exhaustionof thearebodies. It may be fmkedonasoneof t h e w -  
sihle sources of copper in Prince William Sound althougl~ the dispowl 
of the ore bunker does not suggest that the  owners regard it as such. 

A large low-grade copper prospect that was explored in former 
yeam is in Sulphide Gulch southeast of Valdez (pE. 4). Sulphida 
Gulch i s  tr southern tributary of Lowe River, and the copper deposit 
is about 4 miles from its rnokh. 

The prospect was long known as the Addison Powell property, snd 
at the time when desc:ribed by Jahnson it was owned by the Peahdg 

.Johnson. B. L, ~ l n e r a l  resources oi J n b  B a y  and vlclnlty. Ptlnco Willlam Bound. 
In Mlnernl Resources or Almha, 1917 r U. 8. Wl. Igarvef Bull. 802, p. 370, 1819. 

Johneon, B. I*. MtnIng on Prlnce Wlltam Bound, In Mlnernl R~aoutcea t o  Almskg 1516: 
U. &. Geol. S a r v e ~  Bull. 842, p. 140 1918; 0. 6. Geol. Survey Bull. 802, p. 186, 1818. 
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Almks Copper Corp. At that time the developm~nt was reported to 
include open-cuts, stripping, and more than 100 feet of tunneling. 
The principal copper mineral in the ore i s  chalcopyrite. Recent de- 
velopment work on this proppty has not been reported. 

JACK BAS 

Several showings of copper minerals were found on Jack Bay 
south of Port Valder: (pl. 4), and were of such promise as to ellcourage 
exploration. Onc! of the showings is on the north side of Jack Bay 
nbout 2 miles from tho entrnncc and 800 feet above sea level. A shear 
zone in the graywmke country rock s t r i k e  K, 10" E, and dips 70" N. 
A tunnel was driven fibout 40 feet into the she~r  zone at the foot of a 
bluff where the zone ~hows a width of 2 to  4 feet ~ n d  is slightly min- 
eralized. The minemlized rock contains the sulfides arsenopyrite, 
chalcopyrite, pyrrhotite, spl~nleritq and galena. Xo recent work on 
the tunnel has been seportrd. 

A second &owing of copper minerals is on the north sido of the 
.south arm of Jack Bay a b u t  a mile from the p i n t  of Innd betwwn 
the two arms. The country rock is interbedded slate and paywncke, 
which is intruded by a mall  bod^ of p n s t o n a  Inclusions of the 
sedimenhry rocks in the greetlsto~~e nre slightly rnetarr1o1-phosed and 
minera l id  with the sulfides pyrite, pyrrhotite, cl~alcopyrite, and 
sphaIerite accompanied bg a little quortx. The showing wns st,,taked 
and explored by a 25-foot tunnel m a r  the beach, but no ore body was 

-developed. 
GALENA BAT 

Extensive exploration for coppar in the Galena Bay area (pl. 4) was 
crrrried on by the Galena Bay Mining Go. in the yeam from 1905, when 
their operations 'been, to 1914 when the claims were ~umeyed for 
patent. The dztims are in upper Vesuvins Valley h u t  3 miles south 
of the head of Galena Bn;v and cover widely separated ore deposits. 

Develnprnent work was done on all of the claims. The equipment 
included fotir dwelling houses, a bunkhouse, and storehouse at the 
beach, n wagon road from the bay to the camp at the principal tunneI, 
900 feet a h v e  the hay, and seven buildinp at the camp, together with 
considerable mining machinery. A log dam wmss Dottle C m k  at 
a point tliree-fourths of ~t mile from tho b y  furnished power fur 
electric drills ~ n d  several motors and for lighting for the camp. Ma- 
terial for an aerial tram was placed on the gmund but was never 
mwked. Most of the castings were not taken from the boxes in which 
they were shipped and remain where they were distributed aIong the 
road. The cable and some of the electrical mschinexy were sold after 

l Johnson. B. L., Mlneral monrwn of fack Bey and rlcinlty Prlace Wflllam &ma, in 
Mheral Rezowm or Alaska, 1Q17 : U. 8. -1. Bnww Bull. 692, p. 171, 1919. 
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mining stopped, but all the bnildings and much of t h ~  rnachineq have 
h e n  destroyed through natural decay and vandalism. ,4t present, 
littlo remains at the bench to indicate that the place had been occupied 
except m old boiler, some tram buckets, sheave wl~eels, and iron cast- 
. The principal building at the mine was burned with resultnnt * 
destruction of the equipment ]loused there. 

The predominant rock of the copper-be~rjng area is greenstone 
which is separated by the hndlockecl Bay overthrust fault from the 

b 

interbedded slhte and graymaeke on the east. The ore deposits are in 
the sheared and shattered zone bordering the fault nild crop out on 
four claims known as the Vesuvius, Sunnyside, Copper Crown, and 
Sheep Run claims. Most of the development work was done in a 
branching tunnel 900 feet above the level of the bay, which W B S  ex- 
pected to cut the ore body of the Vesuvius claim at a deptb of several 
hundred feet below the outcrop. -When the property was visited by 
Johnson a in 1912, a tlmneI 8,200 feet long hnd been driven on the 
Starvation claim, and severaI shorter tunnels had been driven higher 
on the mountain side at altitudes of 1,060, 1,180, and 1,400 feet to ex- 
plore the V e s l ~ ~ u s  ore body. Four hnnclred feet of adit, a shaft 47 
feet deep, and open-cuk~ had been completed on the Sunnysida claim 
a h u t  I mile west of the camp at the Starvation cIaim tunnel and 800 
feet a h v e  ik A shallow shaft and open-cats htld been, open~d on the 
Copper Crown lode, 1 mile to the sauth of the long tunnel and 1,350 
feet higher. 

The ore of RZI the claims consists of chalcopyrite, pyrrhotite, pyrite, 
and sphalerite, which replace the shattered country rock or fill frac- 
tures and larger cavities. The gangue minerals are quartz and cnl- 
cite inltemingIed with fragments of the country m k .  The ore bodies 
were formed in shear zones that range in thickness from a few inches 
to 20 feet. The ~revaiIing trend of the shear zones is nearly east-nest 
and the dip is high, in places south, in others north, but the recorded 
strikes range from N. 65" IT. through &-west to h'. 60" E 

Notwithstanding the very considerable extent of tho work done by 
the Galena Bay Mining Co., the mine was never brought to thc pro- 
ductive stage, and seemingly no further development work w~ under- 
taken after the claims were patented. 

BOQXDER BAY 

In the early daya of mining on Prince William Sound, prospecting 
for copper wm carried on near the head and on the east side of Boulder 
Bay by the Fhynolds-Alaska Development 
- 

Cappa, 8. B., land Jobmon, B. L., The Ellamar dlatrlct, AlaaRn : U, 9. Owl.  Surrey Ball, 
605, P. 99, 1916. 

Grant, U. 8., and ~ igg loa ,  D. F., Reronaalemnce of  the g e o l o ~  and mineral reaourm 
o t  Prince William I3oung. BlaaRB : U. S. aeol. Survey Bull. 448, p. 01, 1010. 
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The principaI evidence of the work is n tunnel that wns driven east- 
wnrd into the mountain R few feet nbore the high-tide level ancl that 
includes a complicated systcm of crosscuts, winzes, ancl raises in inter- 
bedded greenstones, sletcs, and gmywnckes. The length of tho open- 

I ings is about 2,000 feet. One laundwci and fifty feet above the Iong 
111nne1 is a second opening, 220 feet, long. The equipment incluti~rl 
II wharf, stearn power plant, gonerntor, air compressor, ofice and btlnk- 

P house, supply house, h o ~ ~ s e s  for tlla superintendent and the mining 
rnginwr, and the necessary mine cqnipment and machinery. AlrnosC 
none of this equipment remr~itls todzty, and practically a-I1 surface 
evidence of the operntions has been destroyed by the wares or is con- 
cealed by tho new gromtli of vegetntioti, Some of the equipmerit mas 
sold for use in other mining nndertakings on Knight ZsIund ; the rest 
\ras abmdoned and has disappwml. At Ienst two shipments of ore 
in an unknown amount are reported to ha\*e been mado from t,he prop- 
erty, but no mining was done after 1909. 

Tlio ore was typical of the district nnd consist,d of chnlcopyrita 
nssociated with other sz~lfides among wPticl~ pyrrhotite was dominant. 

I Part of the om shipped was from two large bat~lders fo~mif on thc 
beach near the milre a ~ r l  nnotl~er pt11.t wns from an open-cut nmr tIre 
main tunnel. 

ELLAMBq 

The EIIxrnar mine is on Virgin l3ny on the east side of Tati t l ~ k  Nar- 
rows nbout 20 miles so~~thn.esl of Vnld~x (pl. 4). Although idle at  
present, it was formerly one of the two largest prdnwrs of copper 
in tlre Prince Williain Sot~i~cl  clistrirt. The early history and clpPr:t- 

tions of the Ellamar mine \\-we dpsrribctl by Cilpps and dol~nson I" 
a t  the time whon r n i n i n ~  Ivns most a v t i v ~ .  

The ore body, whish cropped out on the beach Getween higl~ and low 
tide, was djscovered by 31. 0. Glndllaugh nnd C. Pctcrson in 1897. 
Tile first shipmcnt of ore fmrn the outcrop mas repart~,d to  have been 
made in 1800. A shaft xa s  started in 1901 and the Ellamar Mining 
Co. was formed in 1902. From 1300 to 1'310, dev~lop~nellt work and 
production of copper om mere continuecl mi th F i  ttle irltcrrttption. 

rn During 1009 and 1910 R coffedam was built a~.ountl the oz~tcrap to 
keep out the sea writer and enable mining to be do11e h twmn the sur- 
face and the 100-foot Ipvpl. By 1913 the shaft harl bwn s l~ l l l r  to the 

1 600-foot le-~eI, or '71) feet bclo\r the bottom of tlze known ore body. 
Production, chiefly from the levels above the 400, continued until t,he 
smelter demands for the type of ore mined at Ellamar were met from 
other sources. When mining wns stopped the mine was fully equipped 

lo Cappa. S. 8. and fohnson. B. L. The Ellamar dlntriet, Alsaka : U. S. Ctenl. R~iwca 13nll 
608. pp. 87-w, ia ia .  



with power plant, machinery, buildings, ore bunkers, and a loading 
tram for conveying ore from the bunkers to ships. Since 1919 the 
mining mwchinery has h e n  removed, the tramway has been torn down, 
and the buildings have been convarted for use as a salmon cannery, 

.The Ellamar mine is within the area mapped by Capps and Johnson 
as lower slates and graymackes of the Orca group. The rocks ex- 
posed within the cofferdam are black slate, black limestone, dark argil- 
lites, and a few beds of fins-grained graymacke; they strike north- 
w e t  and dip 80" NE. They were badly crr~shed and sheared before 
the ore body w s  formed and are cut by at least one major fault, which 
strikes N. 60" W. and dips 58" NE. and is exposed in the lawer part of 
the mine. 

The  ore b d y  is a large lenticular mass of sulfides that strikes N. 3 5 O  
W. and dips 80" NE. The lens pitches steeply to the mutheast. Its 
maximum horizontal section is on the 200-foot level where the great- 
est diameter is 240 feet and the least is 90 feet. It is made up of two 
parts, an overlying lens-shaped mass of solid pyrite and an underlying 
mass consisting of parallel lenses of other sulfides. The two are sep- 
arated by a thin bed of slate. The pyrite has a maximum thickness 
of 35 feet and extends from the surf~ce to the 300-foot level. The 
other sulfide bodies that furnished most of the ore are irsegularly 
distributed. 

The minerals in the ore include chlcopsT;te, chhersite, pyrrhotite, 
pyrib, and sphttlerite. Galena is probably present, for the smelter 
returns show lead. The ore also contains a small qaantity of gold, 
Quartz, brownish-blwk calcite, white calcite, and country rock corn- 
prim the gangue material. 

The ore mined in the later years of operation was of such low grade 
that its extraction was no longer pmfitable under the conditions exist- 
ing when mining ceased. This situation rather than exhaustion of 
the low-grade ore is reportedly the reason for closing the mine. 

Landlocked Bay, north of Port Fiddgo (pl. 41, is in an area of 
greenstone and associated eedimentary rocks that offered favorable 
conditions for sulfide mineralization in many placesaces The deposits 
a m  of one general type, replacements of crushed rock and Hlings of 
cavitie along shear zones in greenstone by iron and copper sulfides 
The greenstone is mrnrnonly associated with a little graywacke and 
blmk slate, and the shear zones probably resulted from the disturb 
anees assmiated with the development of the Landlocked Bay over- 
thrust fault which extends southeastward from ths h e ~ d  of Jack Bay 
at least to Port Fidalgo. 
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The copper properties of Landlocked Bay may be divided into two 
groaps: Tho* that shipped R significant. quantity of are to the smelter 
and those thnt either shippecl none at all or shipped so little thnt they 
can be cansitlewrl no more thnn promising prospects. In the first 
group are the clnirns of the Threeman Mining Co., the LcndIwked 
Bay Copper Mining Co., and the Standard Copper Mines Co. 

The principrtl property of the Threeman Mining Co. is at the head 
of Landlocker1 Bay ( pl. 4). A majority of the claims, including the 
Keystone from w11ic11 most OF the ore shipped to the smelter was 
taken, are on the north side of the bay. The Keystone claim, which 
WHS staked nbout 11103;' prorlucecl a snlzll 8hiprnenlC of 12 percent ore 
in 1904. Other shipments ware mnde in 190G; and regular shipments 
hgan in 1912. T l ~ c  lnst s h i p m ~ r ~ t  wns in 1015, altho~~gh ore was 

' 

broken in the stopes tho follnwing gear. 
The equipment inclutled sev~ral  buildings, a short tram, ore bunker, 

and sorting house, nnd R long pier to accommodate stearners loading 
are. All these ~truc tures  nre now in ruins. 

More than 5,000 Yeet of ndiis, drifts, and crosscuts mera driven, and 
the ore was explorctl from five ditfcrent levels at altitudes of 182,233, 
122, and 57 feet. netweell BQOO and 6,000 tons of 8 percent are was 
shipped to t h e  m e 1  ter. 

Tha counlry rock includes gi~enstone, gl-a ywacke and slntes, which 
are separat.ed from the n ~ a y b y  older slntea ~ n d  graywackes on the east 
by the Landlocked 13~y av~rtlirust fnult,. As tile rocks an: much 
faulted and shattered, they o f f e d  faronlMe ehanne1s for the o m  
baring solutions. 

The shipping om wns ct~rived in large part from two lenticuhr 
w e  bodies made up of nearly solid sulfides. The ore bodies differ 
slightly in strike but considerably in dip ; t huq although only 20 feet 
apart on the level of ndit 2 they diverge dotmwnrd nnd nre farther 
apart on d~e  level of adit 5. The more northerly bocly with smaller 
dip was e x p d  by the two highest levels, the underlying body by the 
three lower levels. 

LANDLOCKED R A T  COPS'= MININa CO. C U L M 8  

The Ludlocked Bay Copper Mining Co. {DoIan and Rystrom) 
owned claims on the south side of upper Landlocked Bay half a mile 
southwest of the Threeman Mining Uo.'s property. The copper 
deposit was discovered in 1808 but wan not immediately exploited; 

n Cuppa, S. B nnd Johnson. B. L., The Ellamar dintrlct, A1naka : U. 8. Qeol. Suwep Bull. 
W, p. 92, 191%. 
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only a little development work was done on it until after the company IS 
was incorporated in 1906. Although the property included seveml 
claims covering mineralized ground, most of the mining was done on 
three claims. The equipment of the mine included a log bunker with 
a capacity of 800 tons, a trestle way about 150 feet long connectsing 
the bunker with the mine entrance, and quarters far living. This 
installation is now in ruins. 

The principal adit Tias started near the beach and 80 feet above it 
and was driven southward to expose the ore. This ndit cat an ore 
body in a shear zone in slate and a little limestone. The ttdit followed 
the zone in a cnsving course which changed from S, 56" E. at tha 
place where it first struck the ore to south a t  the end of the drift. 
The dip varied also and changed from steep north ta low east. Two 
ore shoots were found in which the ore body ranged from 1 to 7 feet 
in tlJckness and lmd a stope length of 25 to 30 feet. 

The sulfide minerals present were chalcopyrite, pymhotite, sphal- 
erite, and a few specks of chalmersite, which replaced the crushed 
matter of the shear zone end to a lesser extent filled fractures in the 
shattered bIack slate. A little ore, reported to contain peroent 
of copper, was shipped from these stapes. 

STANDARD COPPER MIh'ES CO. PROPERTP 

The property of the Standard Copper Mines Go., which in early 
clays was locally known a? the Burke and Steel0 property. is on the 
south slope of Copper Blountairl at the entrance to the upper narrow 
part of Lancllocked Bay. The ore deposits am high up  on the s b p  
mountain slope and arera discovered early in the history of copper 
mining in this district. The company mas not formed until 1906, 
and most of the development n-ork took place after that date although 
nothing appears to have been done in recent penrs. I n e n  Grant 
visited the property in 1908 the mine was connected with an ore 
bu~lker at the beach by a mire-rope nerial trammny consisting of two 
sections, a lower part, 2,526 feet long and an upper part 923 feet 
long, which led to the mouth of tunnel 2,000 feet above sea level. 
I n  addition to the bunker of 500 tons capacity the mine was equipped 
with a short pier, several s~bst~antial buildings nt the beach, md 
other buiidings at the upper end of the t~arn. Only the disrnnntlsd 
bunker and one of the upper buildings were standing in 1943. 

I 
'3 Capper F.. fl. and Johnwn, B. L., The Ellamar district, Alaska : U. S. Gwl. Snwey Bull, 

805. p. 96, 1915. 
'3 Grantl U. S., find Higgins, D. F., Reconnaissance of the mclocy and mlneral resurm 

of Prince Wllllam Sound. Alaska: U. 5. Cleol. S u r v e ~  Bun. 443. p. fi2. J B l n .  C ~ p p s ,  5. B. 
and Johnson, B. L., The Ellnmar district, dtaarka : U .  8, Geol, Surver Bull, 805, pp. 104-108. 
101Pi. 
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111 1015, Capps and Johnson r ~ p o r t d  that the underpound work- 
i n g s  hid  a length of about 1,800 feet and incIl~cZB fivo tunnels and a 
60-foot witize. The om bodies were lentic~llnr masses of sulfides and 
bunches of sulficles fit the inters~stions of shenr mnm in greenstone 
iilterbedded with n little grnywnckr, nntl black slate. All tlm orc was 
in greenstone. SevenJ hundred tons of 11igh-pmde ore mere shi yped 
between 190P, nnd 1911. 

C 
OTHER DEPOSIT8 C)N thh'nLOCKRD BAY 

Among the other mining p~opt&l.tira on Enndloclred Bny (pl. 4) are 
several on which explorntnry work ~lvnr~ tlonr,, but which did not 
produce significant qunntit irs of a l ~ i  ppjng ore. So~ne of these clnims 
are patented, but ~ p ~ a r e n t l y  no worlr l i ns  b ~ e n  done on any of them 
in recent years ; their cql~iprneilt hns beon removed, and the buildings 
for the  most part, are now in ruin or are uni~snble. 

3 The Reynolds-Alaslra Develupmer~t Co. prospctcd rlaims about 
1 mile north af LandIocIr~rl nay. App~oximakly 900 feet of under- 
ground development work had been done jn 1915. This included two 

I 
adits of 600 feet and 220 feet, r~spwtively, and several short ndits, 
open-cuts and s ~11nllom sllnft. 

The property of the H ~ m p l e  Copper Co, is north of the pronnd of 
the Threernnn Mining Co. and colrsists of six patented claims and a 
mill site. The undergroulzd developmci~t work in 1915 nmountctl to 
about 1,350 feet, comprising four nclits 800.450,65, nnd 18 feet long, rc- 
spectively, and two shnfts, 10 and 16 feet cl~ep, The capper dcposit 
wns reported to be a rnjn~salizecl shem zone of irwgufnr width averng- 
ing 21 feet, cutting grtr~nrtone, blnck Idocky slnte, and grnywncke. 

In addition to  its operations on the Keystone claim the Tllrecmnn 
Mining Co. prospected the ground originnllg owned by the Alnska 

, Commei-cisl Co. and the blontezuma c l ~ i m ,  both of mhirh lie bct,n-een 
the Threemnn mine and the w,rkings of the Stnndard Coppcr Mines 
Co. The warkinp on the IQnskn Commercial Cb. ground included 
( 1915) three tunnels nit11 a totnl length mid to be moi-e than 639 k t .  
Se~eral  tons of high-gmde ore (reportedly) hare k e n  shipped from 
the upper adit, 450 feet above the nearby beach. - The deposit of the Montezl~ma clnirn crops out at an altitude of 
1,400 feet ahve  the beach; it is a little lon~er tllnn the workin- of 
the Standnrd Copper Mines Co. and east of them. It was explored 

1 by underground drifts mcl crmscnts totaling about 370 feet in length 
and by about 900 feet of surface stripping* The country mlr is 
dominantly greenstone; the ore body occtlrs in a mineralized sllear 
zone where i t  was formed by the impregnation and replncement of 
s h e a d  greenstone by ckalmpyxjta and pyrite. 
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PORT FIDALGO 

Port Fidalgo extends from east to west across the mineralized area 
that centers in Copper Mountain and includes Ellamar and Land- 
locked Bay. The geology of the surrounding country has not been 
worked otzt in detail, but so far as known the rocks south of Port fi 

Fidnlgo are like those on the north and comprise chiefly slab, gray- 
wmke, and ~ssocinted greenstones, The great Landlocked Bay over- 
thrust fault, if projected southenstitwarcl in the direction of its general 4 

trend would Pam through or near the depression occupied by Irish 
Cove. Probably this fault or subsidiary faults of the zone was a 
factor in determining the location of the copper deposits, as it fur- 
nished structural ~ondit~ions favorable f o r  the circulat,ion of ore soln- 
tions and for the deposition of coppor. and iron sulfides. 

Mining or prospecting was cnrricd on in three principal places 
on the south side of Port Fidalgo : On the north front of the mountain 
east of Irish Cove, on the south front of tho same rno~~nbin, and on C 

the mou~itltain slope 5 miles east of Irish Core. T h e  locnlities were 
visited by Johnson I' in 1913, by the senior author in 1923, and by 
bot,h authors in 1043. 

F D A L G O - A M S E A  COPPER CO. C L A I M S  

The copper deposits east of the entrance to Irish Cove w r e  mined 
by the Fid~Igo-Al~ska Copper Co. (pl. 4). The c l ~ i m s ,  commonly - 
known ns tlrc "Schlosser property" from the name of their di~covsrsr, 
bava had a longer history of production than most of the other copper 
mines on P r i ~ ~ c e  William Sound, except those at LaCoucl~e and 
Ellamar. 

The Fidalgo-Alaska Copper Co. was formed in 1807 and began 
development work that year. Small shipments of ore to the smelter 
were made at irregular intervals prior to 1916, but from 1918 to 1920, 
shipments were regulnr. The totaI quantity of ore shipped to the 
smelter prior to 1920 was repox-ted to be approximately lfi,000 tons, 
which averaged about 10 percent of copper. The mine hrts been idle 
since 1920, Cl~anga in ownership have taken place and the property 
now is in the control of the AlnEka Copper Corp. 

The mine was equipped with the necessary buildings for handling I 

the ore and taking care of the personnel, and with a wharf for Ioad- 
ing. Ore was brought from the mine to the bunker at the beach 
by a wire tram approximately 2,100 feet long. All the buildings, the a 

wharf, and the tram are now in ruins and must be replaced if the 
mine is reopened. 

UCappe, 13. K and Johnma, R. k. T$t Ellmmar dfsMct, Alaalia : U. 8. OeoI. Bnrvey Bull. 
aos, PP. 112-122,1015. 



The are bodies that were mined are nearly half a mile from the 
beach and range in altitude from about 680 feet to 990 feet. Five 
principal adits were driven at nltitudes of 200, 680, 810, $20, and 900 
fmt. These measurements were ~nada with the barometer and are sub- 
ject to correction. Ore was mined from ZIze four upper openings. 
The lowest tunnel was driven from a p i n t  nenrly 1,900 feet from the 
upper workings south to tap the ore b d y  at depth but had failed to 
rmch it when the low price of copper put an end ta mining. Geo- 
p l l~ ica l  reportedly indicated the presenm of mineralized 
ground that has not yet been proved by excavnt,iion or drilling. 

FmA~4-30 MININO GO. PXOPERTY 

The property of the Fidt~Igo Mining Co,, Iocallp known as the BIak- 
ney property, is on the south sido of Port Fidalgo abont 1 mile west 
of Whalen bay ( pt. 4 ) .  It formerly included 24 claims, but develop- 
ment work Kna done on only two claims, the %'inchester and Elgin, 
about half a mile from the beach and nearly a thousand feet above 
it. T w o  tunnels were driven at nltitudes of approximately 850 and 
950 feet. Most of the work on the longer and lower tunnel was done 
in 1907. Johnson l3 states tthnt little w ~ s  done after (hat until-the 
fall of 1912 and the winter of 1912-13. In 1313 the; development work 
consisted of a tunnel 2-10 feet long at an altitude of about 81i0 feet and 
a second trlnnal 240 feet long at 050 feet. These were connected by a 
r ~ i m  that was extended to the surface. Fmm the mouth of the lower 
tunnel rs track 900 feet long7 for tramcam, Id to rr sorting house and 
the loading station of an aerial wire tramway over which the are 
was carried to the bunker at  the beach. This wim tramline rnw 2,000 
feet Iong, carried two buckets, and h ~ d  a capacity of 40 to 50 tans a 
day. Later, R lower tunnel, about 400 feet below the tmmcar level, 
was driven 300 feet a l o x  the shear zone, and a raise was put rrp to 
the main tunnel. This new tunnel TI'RS intended to be the main work- 
ing level and 2 two-stoq buildin@ wcw built nearby for living 
quarters and cook house. The equipment at the beach included a 
log ore bunker, a wharf. and a cabin on a small stream one-third mile 
east of the bunker. This stream provided a route for the trail to the 
mine and furnished water ta drive a smnll power plant. & the 
buildings and the equipment nre either in brtd repair or completely 
mined, they muat be replaced if mining is resumed, 

The ore consists of chaIcopyrite, pyrik, and pyrrhotite in a shear 
zone in greenstone and associtited sedimentary beds. The strike of 
the shear zone ranges from N. 4' E. to N. B0 W. and its dip from 55" to 
75" E. Two main ore bodies in the shear wne were mined. On the 

.' = Capmi. W. R lCRd Johnmn. B. t.. The Etlamar district, Alnnka : U. 8. CeoL Survey 8 ~ 1 1 .  
Sn5. P. 114. 1 B15. 
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upper level the ore-bearing zones are from 5 to 7 feet apar t ;  on the 
lower level they are only 2 to 3 feet apart. The lower ore body had 
:i maximum thickness of 3 feet and was of somewhat lower grade 
than the upper body, which had a maximunl thickness of 41h feet and 
contained 14 percent of copper. - 

Two stopes on pitching shoots about 40 feet apart  were mined on 
the main or  tram level. Smaller bodies reported to be of somewhat 
lower grade were mined in the upper tunnel and crop out a t  the surface c 

100 feet above that tunnel. Shipments of ere mere made from stopes 
between the two levels and from the upper level. Most of the min- 
ing was done in  1913. 

DICKEY C O P P E R  CO. CLAIMS 

The claims of the Dickey Copper Co., originally known as the 
Mason and Gleason claims, are east of Irish Cove and not more than - 
half a mile south or southeast of the li'idalgo-Alaska Copper Co.'s 
mine, but on the south side of the mountain (pl. 4). Most of the de- 
velopment work on these claims was clone between 1910, when Mr. 
W. A. Dickey first bonded the claims, and 1913 when they were visited 

4 
by cTohnson.lB 

The development work included two principal adits a t  altitudes of 
470 and 540 feet. Between the two is a shorter intermccliate adit and 
30 feet above the upper adit is a short crosscut tunnel on the ore 
body. An inclined raise connects the intermediate adit with the 
upper adit. A stope from which ore was extracted extended from 
the upper adit to the surface. Approximately 660 feet of crosscuts 
and drifts were driven, and raises were put up from both main tunnels. 
About 600 tons of ore was mined in 1913, but no shipments were made 
at  that time. 

The mine equipment included cabins for living quarters and ore 
bunkers a t  both the mine and the shore of Irish Cove, together with 
several minor buildings, such as blacksmith shop and storeroom. 

The ore consists of chalcopyrite, pyrite, sphalerite, and pyrrhotite 
deposited in shear zones in  sedimentary rocks that include thin- 
bedded graywacke, argillite, and slate. No greenstone is found a t  the 
mine or in  its immediate vicinity. I n  addition to copper some of the C 

ore carries a considerable quantity of gold. 

ORCA BAY 

One of the smaller areas of greenstone of the Prince William Sound 
district is east of Orca Bay and includes the vicinity of Cordova and 
the mountains to the northeast. This area, like the greenstone areas i n  - 

16 Capps, S. R. and Johnson, B. L., The Ellamar district, Alaska : U. S. Geol. Survey Bull. 
605, p. 120, 1915. 



general, is R place where copper minerals are present; therefore it 
attracted the attention of copper miners. A number of prospects 
showing copper minerals were found in h t h  the ,menstone and the 
date and graywncke beds t h t  surround them. F,xploratory work was 
undertn ken on some of these prospects, but it failed to reveal deposits 
of commercial importance and was nrcordingly discontinued. So far 
as known to the writers, development work has not been done on any 
of these claims in recent yenrs. 

SOUTKWESTERN PRINCE WILLIAM SOUND 

The copper mines and prospects of the southwestern part of Prince 
William Sound are situ~ted for t l ~ a  tnost part on Latouche and Knight 
IsIands. (See p1. 5 . )  The cnrly discovery of the Beatson-Bonanza 
ore body a t  Latouche at,tracted attention to this area and brought 
many prospectors to it, who extc~ided the search to nearby Knight 
Island. Notwithstanding the presence of copper minerals in several 
plates on Latouche Island, only one prorluctive mine has been de- 
veloped there. This mine compl.is4d the several ore bodiw at Zatouchche 
that nt  one time were nn important source of Almkan copper. Knight 
Island has furnished no importt~nt prducinp mine but has many 
promising prospects, among them the copper tleposibs at  Rua Cove:7 
which are of eol~siderable rolume altllol~gh of low grade and of margi- 
nal value. 

LATOUCHE ISLAND 

The Beatson mine at htouclle is on tho west const %and near the 
north end of Latouche Island. It is owned by tho 1Cennecott Copper 
Carp. an& operating as the Beatson Copper Co., was once the most 
productive of the copper mines of Prince ITilliam Sonnd. Next to 
the mines at Kennecott, it was the  laxput producer of copper in 
AIaska. 

The oofiginnl discovery of copper on Latoucha Island mas made in 
1897, The Beatson-Bonanza, as it was formerly called, was the first 
prospect staked. The first ma11 trial shipment af are from the 
Reatson-Bonanza was made in 1899 and was followed at irregular 
intervals by otl~er trial shipments that totaled 100 tons in 1903. In 

l r  Rtelanilaon, Karl and Moxham. R. M., Copper Bullion Claimq Ran Cove. Knlght tslnnd, 
Alaska : U. R. Gml. Burrep RillI. 947-E, 1946. 

jaThe fol lamln~ DublScntions cnnmjn dewripIlona d the copper depoefts at hteoche: 
Llnroln, F. C., Thc l l lp Ilonnnm copwr mine, LRtotlcb~ Inland. Alaska: Econ. C~olom. 
vol. 4, pp. 201-213, 1000. Grant, t'. S. and Hi&& D. F., Reconnalu~ance of  the prolorn 
and mlneral rPRourCrR nf prinve Wilrlarn Sntlad. AlrtRka: U. S. GPO!. S o w ~ y  Itull. 443, 
pg. 6.%86. 1910. Johnson, B. L., Copper deposits o l  the Latouche and Knla l~ t  Islnnd clls-  
trlcts, Prlace Wllllnm Round. In Mineral Re-aourm of Alaska, 1918 : U. S. O ~ o l .  Suraep null. 
662, pp. 204-208, 1918. Bat~mun.  hlnn M., GRology of the Reatson copper miue, dlnskn : 
Econ. Geologg, rol. 1% pp. 338468, 1924. 
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1904 the mine became a regular shipper. In 1910 the Kennecott 
Copper Corp. took control, consolidated the Beatson with other claims, 
nild operated the mine till 1930 when the ore of commercial grade 
was exhausted. 

The property as it was finally made up included three principal 
ora bodies on which a number of claims were staked. The first is 
the Beatson om body, much the lmgest and most productive of the 
three. Nearly 1,000 feet north of the Beatson is the Chenega, the 
smallest and least productive. Slightly more than 1,000 fmt farther 
north is the Ladysmith, also known by the names Blackbird, Gird- 
wood, and Barrack. The Beatson and Ladysmith ore bodies .wem 
originally independelrt properties. In the beginning they ware de- 
veloped separately and passed through various ownerships before 
they were finally acquired by the Kennecott Copper Corp. On taking 
control the Kennecott management immedintely stepped up t h e  pro- 
duction to such a mto that additional facilities were required for 
mining, milling rind shipping ore. The added personnel was consid- 
erable. The employees and their families were enough to form a small 
town which becnme a regular port of call for steamships, although 
its activities were all dependent on the mine. After mining was ended 
most of the machinery was dismantled ~ n d  sold. When visited by 
the authors in 1943, a wekhman was looking after the property and 
was maintaining the two pipeIines that furnish water and provide 
power and light for his uss rand that of a few persons who were 
occupying some of the cottages. 

The Bonanza ore body was mined by a large open-cut and several 
irregularly spaced, underground lev~ls, the lowest of which is 150 
feet below we level. The Chenegu ore body was explored by two 
levels and the Ladysmith by six, basides numerous open-cuts and sev- 
eral shafts. A drift was projected northward from the 200-foot level 
of the Bonanza mine to tap the Chenega trnd Ladysmith om bodies. 
This drift was carried to a point below the Chenega ore body, but 
whether it was extended as far as the Ladysrnith is not known to 
the writers. 

The rocks in the vicinity of Latouche consist chiefly of gmywacke 
and slate but include a few beds of conglomerate and limmtona They 
are folded, faulted, and intruded in a few places by igneous rocks.. 
A Jamprophyre dike occurs underground in the Beatson minenXB An- 
other uncommon mck type in the Beatson mine is a hard flinq rock, 
important as tt copper bearer, that probably is an altered sedimentary 
bed. 

'Bateman, Alnn X, Geology of the Beatmu copper mlae, Aln~ka: Emn. GeoIogj. 
vol, 19, p. 846, 1924. 



The ore bodies at Latouche and those near Hornhoe Bay, 2 miles 
sonth of the Beatson mine, are in a fault zone that extends almost 
the fulI Iength of Latouche Island and that caused an unknown but 
possibly large displacerncnt of the  beds aflected. The fault zone dips 

I, steeply to the west and i!: made up of many subsidiary faults of local 
importance and variable extent. The ere consists chiefly of chalco- 
pyrite, pyrrhotite, and pyrite but includes other snXdes such as sphal- 

rn erite, chslnersite, and p l e n a .  Small quantities of gold and silver 
nnd a little native copper are present in weathered outcrops. 
As described by Bateman,'O who has given the most eomprehen- 

aive account, the ore body of the Beatson mine is on the east or foot- 
wall side of the Beatson fault, one of the major hnlts in tlle fault 
zone. Adjacent to the fault in pneral is a mass of pyrite and pyrrho- 
t j te that ranges from 2 to 40 feet in thickness; it was traced horizon- 
tally for about 800 feet. Adjacent to the f ~ t l l t  in places were small 
lodes of or*, containing from 5 to 10 prcent of copper, that were mined 

l .  and shippd direct to the smelter. The principal ore body consisted 
of chalcopprih+ pyrrhotite, and pyrite in pa ins  scattered through 

I the aItered country rmk nrid in small veinlets aswcinted with quartz. 
The shape and size of an ore body that. could be m i n d  wit11 profit 
was determined by economic factors rathsr than by definite, natural 
hundary surfaces. Bnteman described the metallized ground as 
a h n p  fat lens, flat on the west side and with protuberances on the 
other. This lens had a llorizontal length of about 1,000 feet and a 
width of 400 feet. The method of mining 'by caving proved highly 
cficient and made profitable the extraction of ore containing less than 
1% percent of copper. Some of the high-pde ore was shipped with- 
out mill treatment, but most of the output of the mine was concen- 
t rated before being sent to the Tncoma smelter. 

The Ladysmith and Chenegn are badies are similar in general char- 
acter to the Beatson. The rocks are slate ~ n d  graywacke. The ore 
bodies show the same sulfides ancl are deposited in a strong fault zone, 
which is the same as t h ~ t  at the Beatson. Faulting and shearing, quite 
noticeable in the Ladysmith, made necessary an unusual amount of 
timbering in the tunnels. This mine had alreadp produced high- * 
grade shipping ore before it was acquired by the Kennecott 
management. 

C EORSESHOE BAY 

The copper deposits near Horseshoe Bay are about 2 miles south- 
mnthwest of the Beatson mine and are less than 1 mile from the bmch. 
They were owned and explored by the Reynolds-Alaska Development 
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CoBS T h w  deposits are said to have been located in 1898. Develop 
ment work on them was started sl~ortly after and continued till 1916, 
but it has not bwn carried on in recent pears. 

Most of the work was done on two claims knom BS the Duke and 
Daclless. The principal buildings and a water-power plant for gen- 
erating electric current mere located on Horseshoe Bay, f rorn which s 
co~duroy road a little more than threefourths of a mile long was 
built to the two claims. 

The buildings and equipment on the property at Horseshoe Bay 
were not mainhined and are now unusable; the rails, cam, and om 
tools that were left at the mine workings are viorthless. 

The country rock of the vicinity is mainly interbedded graywacke 
and black date with some light-pay slate, &erG and limestone. These 
beds are folded and faulted. The sulfide bodies that make; 11p most of 
the deposit m e  in a major falllt zone that is almost parallel to the strike 
of the country rack and is the same fault zone as that in which the 
ore bodies at Latouche occur. 
The principal opening of the Duke claim is a 110-foot shaft half 

a mile; from the beach and 150 feet above it. From the shaft a cross- 
cut was driven 100 feet eastward to the ore body; from that point 
drifts were driven both north and south on the ore. The surface out- 
crop of the Duke claim sl~ows t-t mhzerxlhed belt from 200 to 250 feet 
wide. The shnft revealed n singIe ore body that includes a westward- 
dipping Iens of sulfides-chalcopyrite, pyrite, and pyrrhotite-with a 
maximum thickness of 27 feet and a developed length of 140 feet. 
Exploration of the Duchess ore body xns carried 011 from t v o  aditg 

at altitudes of 400 nnd 500 feet, respectively, and from a third short 
adit higher on the hill a t  630 feet above sea level. The tunnels of the 
Duchess claim re~ea l  a mBss of solid sulfides, mainly pyrite and pyrrho- 
tite, of unknown depth, having a proved length of 500 feet and a width 
ranging from 6 inches to 122 feet but averaging between 25 and 30 feet. 
The best source of copper, howerer, mas the chnlcopyrite disseminated 
in graywacke, rather than the massive sulfide mass. Shipments of ore 
were made from both the Duke and the Duchess claims. 

OTHER DEPOSITS ON LATOUCHE ISLAND 

Copper minerals were found at other places on Lntouche Island 
but not in quantities sdcient  for profitable mining, although con- 
siderable expIontory work was done on some of the prospects. Among 
such prospects are those a t  Wilson Bay s h u t  halfway between 
ktouehe and Horseshoe Bay on the west side of the island and t h m  

Johmon. B. L.. F o p w  d e p d t a  of the Xwtonche and Knifit Island dlstrfcttl. Prince 
William Sound. In Jrineral Resources of AIaSka, 1916: U. 5. Gmt. S n r r e j  R.11. 802, pp. 
20&-20B, 191 8. 



nmr Montgomery Bay near the south end of the island. At Mont- 
gomery Ray the Seattle-hlaslr~ Copper Co. drove two adits at ~ l t i -  
tudes of 1,150 feet and 1,450 foet., resppctively, above s ~ n  level. The 
tunnels are in a, shear zone in gaywacke and slate and are near, if 
not OR, the fnuIt zone that includes the ore bodies a t  Latouche and 
Horseshoe Bay. KO d~velopment ~ ~ o r k  hns heen done on l l ~cs@ claims 
for  many year% ' 

KNXORT I B L a D  

Copper minernls occur nt  mnny plnccs on Knigllt Island. Green- 
stone, commonly in the form of pillow Irtvns, makes up most of the 
cotintry rock hit is interhdd~d with or intruded into jnconspicuous 
shale and graywncke bcds, which locnlly m e  the prevailing rocks, 
The Jarpst area of the rlomi~~antly sedimentary beds is at the south 
end of the island, d l ere  tl~cse rocks are exposed along the shore from 
Snug Harbor to Point Helen. The lava flows and interbedded shale 
are folded and much faulted. Faults nnd shear zones provicled chan- 
nels for the circulation of copp~r-b~aring eolutians and made condi- 
t iom fnvorahle for the deposition of tlre alilfides that make up the 
ore d e p i t s  A1 thougl~ the copper and associated sulfide minerals 
are not restricted to arms of gw~nstone,  hy far the largcr porportions 
of the deposits are in it. Arcnlly. more copper deposits arc known 
in the southern pnrt of the islnnd thnn in the northern part. Grant 
and HigginslZ listed 41 prospects which mere controlled by about 30 
diflerent owners in 1909, and stated that the list did not include dl 
the prospects t h ~ t  had been found. JoImson " described 16 localities 
where copper deposits werc either being prospected or lmd had ex- 
ploratory work done on them in 1916. Since that tima nearly alt the 
claims that corer these deposits have been abandoned. However, a 
few were patented and therefore required no further annual assess- 
ment work; a few ha\-e Elad assessment n*ork done on them except 
.when it was tsmittecl by law. Sereral prospects on Jhight Island 
made small trial shipments of ore to the smelter, but none of them 
ever reached tZle status of susteined prorlnction. 

The ore deposits of Knight Island are of tlre same general type tis 

tho= found elsewhere on Prince WiEIiam Sound. Johnson =" de- 
scribes them as follows in a statement that ws intended to apply to 
Latouche Island as well as to Knight Island: 
The mineraIogg of most of the oren is simple; the mlnerah are few and am 

common to most of the propprtiw. Certnin of the Knight Island pmspertp, , 

Grant, W. S., and Higzins, D. F., RcconnnMance of the peololgg m d  mtneral reeon- 
of Prince Wrlllnm %rind, Alnpka : F. S. Gpol. Some$ Bull. 448, p. 10, 1BlV. 

Johnwon. B. L., COPPPT d e m i t u  of the htouchc and K n i ~ b t  l ~ l s n d  diatrlctn, Prlnce 
William Sound. In Nincral Rcsonrces of Alnskn, IDIA: U. S .  Gcol. S r ~ r r r y  Rull. GGZ, 
p. IN. 1818. 

Jahnwn, R. L., ow tit., p. 208. 
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however, contain chaIrnersite, a rare copper-Iron sulfide not obsewtxl 1n moat 
of the copper-bearing ores of the two districts. 

The economically important couper-bearing minerals are chal~pyrfte and 
chalmersite, which occar Inti~nately asmciated fit Rome of the Knight laland 
prospect&. Gold or sllver, or both, m l r  in some of the orw. The gold Is 
probably native. The combination in which the ~ilver occurs b not known. 

The original rnet~llic minerals of these ores are chalcol~grlte, chnlrnemite, 
pyrrhotite, pyrite, sphalerite, galena, gold, aud silver. T ~ W R  of arscr~lc and 
nlckel are reported in some of the aresr. The non-metallic rtllnerala include 
qmrtz, feldspar ( ? I ,  chlorite, a brown-weathering creamcolorerl rarlmnate, 
cnlclte, and epidote. 

Ifin~rals resulting from the weathering of t h e  originnl ore minerals are native 
cogper, chalcocits, mvellite, muIacon2te, rnalacllitt, axurlte, nnd the gellow and 
red oxides d iron. These smndnry mlnerala Are of no wtcnnnmic Imgortnnre 
because of thdr  scarcity, the ore hodlea having been but d i ~ h t l y  oxidlxed alnm 
the mmparrttlvely recent glaciation of these districts. 

The descriptions of mining claims that follow are intentionally 
no more than brief statements of the, exploratory work that has been 
done on the most promising of the copper prospects and of the rain- 
erahation and general peoIogic relations shown by them, The nu- 
merous c h a n p  in ownership and the common practice of designating 
a mining project in inarious ways, as by its cliscoverer's name, a claim 
name, a lm~litp name, or a company name, tends to  confum the iden- 
tity of some properties. The present ownership of marly properties 
is unknown to the writer rind is dillicult to determine, for although 
most of the unpatented claims Irere nbnndond completely, m e  were 
held for a while or were transferml, and some were mtaked. The 
statements -ding the extent of the development work do not give 
the fulI pictnre of what was ~ccomplished on some claims, for d d i -  
tionti1 work was done on thm after they were visited by repmnta- 
tives of the Geological Survey. A rword of this work may never be 
obtained, for many underground openings are now either partly or 
m p l e k l y  inaccessible because of caving or flooding. The under- 
ground openings on some prospects, however, are now just as they were 
when visited by Johnson in 1917. 

For convenienea in comparison, the reference to  mining prospects 
on Knight island will be given by llocttljties find in the same order 
as was used by Johnson aQxcept for the description of Rua Cove, 
which has bee11 published separately. 

. A company known aa tho Knights Island Mining and Development 
G. prospected showings of copper ll/z miles south of the head of Louis 
Bay at the north end of Knight Island. Tlw principal development 
work comprised two tunnels nt the south end of the valley at the 

Sobneon, B. L., OD. clt., pp. 211-220. 



head of Louis nay at ~ l t i ~ n d c s  of approxiln~telg 550 feet and 900 
feet,, At present the lower tslnnel, which apparently was driven to 
tap the ora exposed ~t the upper tunnel, is inaccessible. According 
to Johnson " the upper tunnel was 75 feet long and led to a short 
drift and winze on t,lw ogre body. 
The bedrock in this p&rt of Knight Island is chiefly peenstone, 

which commonly displnys well-developed pillow structure, inter- 
@ bedded with a littlo slate. The greenstone at  the mining property 

is shared and sornewhnt mineralized. Tho chief constituents of 
the rnineqrali?!!d bodies are py rrhatite and chalcopyrite, which are as- 
aocinted with sphalcrite, pyrite, qtrnrtx, epidote, and chlorite. 

The q~~ipment for mining inclilded facilitim for housing mine= 
nt the mine and the bench, small l~ydroe,latric plants, and a small 
mwrniII nt t,ho beach, only the ruins of which remain. Tyke road from 
the beach to the camp is overgrown with brnsh and small trees. 

a Sevornl open-cuts nnd short tnnnels in the upper valley and two 
1 short tunnels near the b e d l  indicate further prospecting in this 

vicinity. Some of this work may hum been dolie by other prospectors. 

1 EtERWINa BAY 

The Crown Copper Co, once did exploratory work, represented by a 
~hort tunnel and several open-cuts, at the head of the most eahrlp arm 
of Herring Rny. The tu~inel is nbout one-fourth mile from the beach, 
at  nn nltitilde of 110 feet. It was driren in slightly shattered green- 
stone which, in this part of Knight Islnnd. shows pi lam structure 
developed in unusunl perfection. The tunnel is 30 feet long and has 
n short drift on t11c north r>r northenst side. Seven1 opencuts were 
made near the tunnel. h'o ore is exposed in the tumlel but spwhens 
from the dump contain q~rnrtz, pyrite, pyrrl~otito ( 21, sphalerite, and 
chalcopyrite. 

RAY OF ISLES 

Sev~ral clnims mere stnked on the Bny of Isles, but only one group 
will ba mnsirlered-the Pmdora p u p ,  about hrrlf a mile west of the 
head of the south branch of the bny across the divide from Marsha 
Bay. This property originally belonged to If-rs. Wallam, McI'her- 

* son, and Yolentins nnd Kas discovered early in the exploration of 
Knight Is l~nd.  

The prfncfpa2 M y  of minemIized rock is about 400 feet above sea 
level and cmps out in a narrow rock-walled box csnyon 95 to 20 feet 
deep. It was explored by a shaft 95 to 100 feet deep which was sunk 
on the west side of the canyon, and by a branching ailit, driven into 
the west wall of the canyon a little above the creek. This d t  and 

nJoboa6n, 8. L, op. cit., pp. 211-212, 



its branch include more than 150 feet of tunnel work. Drifts and 
crosscuts were driven from near the bottom of the shaft and from a 
level about 65 feet b l o w  the snrface. A few heavy timbers and 
some irons are all thnt mmnin of the head frame and of the buildings 
near the sllaft. 

The bedrock is grenstone, possibly including some pywacke, 
which was sheared and faulted and now appears in the surface out- 
crop as tilternating bands o f  sheared nnd hard, nnsheard rock. This 
sheared zone is possibly 100 feet wide, strikes N- lo0 to 15' W. and 
dips 6 j 0  to 80' E. It is mineralizer1 with copper and iron sulfides. 
The shaft is said to have been sunlr on a 5-fmt Iens of good 

The valunble ore minerals chnlcopyrite and chalmersite as- 
sociated with quartz, epidote, chlorite, pyrrllotite, sphalerite, and 
pyrite. 

Sonth-southwest of the shaft and 800 feet higher is an open-cnt 
exposing n shear zo11e 12 feet wide, mineralized with quartz veins 
and sulfides of iron and copper. 

DRIER B A T  

Grant and Riggins" visited Drier Bay i n  1908. Their published 
report gives the locations sf 10 copper prospects on the index mnp of 
Drier Bay and describes two prospects where work was in progress. 
Johnson * risited this nren spin in 1916 and found that development 
work had been or was being done on 6 properties. No work waa in 
p r o p s  on any of these properties during visits by the writers in 
1924ibnnd1943. Thefollowingdescriptionsthe~foreare chiefly brief 
sarnmaries of ob~erratjons by Grant and Higgins and Johnson and 
some later observations by tho writers. 

Tho Jonesy group of c l ~ i m s  inclndes p ~ r t  of the property formerly 
controlled by t.he Knight bland Conaolidnted Copper Co., or Hnbbard- 
Elliott Co. ns it was more commonly called. The principal activities 
of this company wem on the Bald Eagle claim about half a mile & of 
the norkhernrnost p i n t  in Drier Bny and  bout 1,000 feet a h v ~  sea 
level. An nerial wire t.mm connected the mine with the om bunkers 
at the bach where a small steam power plnnt and severnl buildings 
were lonatd. Yrtrt of this installation was removed when the property 

Jollamn, B. L.. Cupywr dpnoffltn of the Latollche and KPlcbt lslnnd dhtrlctn. Prince 
WIIIiam Sound, i s  Mineral Reeaurces of AIa~ka, 1816 : C. S.  Geol. StIn'e~ BuI1. 602, 
p, 213. 101P. 

m Grant. U. 8 ,  an# HIgginn, n. F.. Rmnndssance of the gMom and mineral remums 
of Prlnce FFIlIiam Bound, Alneka: U. S. Qeol. Survey Bnl. 445, pp. 10, 67-68, 1810. 

ra Johnson. B. L., 00. clt., p. ID4 and pp, 115-218. 
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was abandoned and part hns since h e n  destroyed through natural 
decay. At, present nothing usable ~vmains of the mine equipment. 

The country rock a t  the prospcct is grcensfonc dlich is cut by s 
-tern of shear zones dividing the grecnstone into bands of sheared 
and nnsl~eared rock. The shear zones nre mineralized. A tumd 
showing about 350 feet of underground work at the time it was ex- 
amined by Jolu~son mas driven on a vertical shenr striking M. 18" W* 
A b u t  75 feet east of the tunnel is tinother shear zone, which is cut 
in the tunnel ancl wfis the ninin sot~rcc of the small qtrnntity of the 
ore that was mined. 

YQWAREA CLAIM 

The Monarch claim is nnothel- property t h ~ t  was part of the 
Hubbard-Elliott holding. This clnim is descrjhccl ss h i n ~  about 1% 
miles northwest of the head of Dricr Bny nt~d TOO feet nbove sen level. 
The underground workings h n ~ ~ c  a length of about 330 f e ~ t .  The 
country rock is geenstone which is  slwnred nnd slightly mineralized 
in places. Pyrite and chtllcopy rite, ussocinted with epidote and 
quartz, mere found on the dump but were not seen in the tnnnel. 

The Nellie group of claiins js  about one-lhird mile northeast 01 the 
head of Drier Bay or east, o f  the northern arm of tho bay. A min- 
eralized shear zone crosses a deep gulch in the greonstone country 
rock at  an altitude of 650 feet. It was explored by open-cuts, a 
6-foot shaft and a 36-foot adit. 

The shear zone strikes N. 25" E. nnd dips 75' E. On the north 
side of the gulch, in the face of the tunnel, the zone is 9 feet wide. 
Tlie width increases to 20 feet on the south sitlo of the gulch nenr the 
creek but it decreases upward and is only 15 inclws at the l ~ s t  exposnrp, 
which is 250 feet higher than the creek. Pu'orth of the creek the shear 
zone is pmrly defined b~rt apparently contint~es for at I~ast three- 
fourths of a mile. A 5-foot shaft was sunk in a PO-foot shear zone 
550 feet above the tm01. On the crest of the ridge, 750 feet above 
the tunnel or 1,400 feet above the bny, t l ~ c  shear zone strikes N. 25" E. 
and ranges from 4 feet to 12 feet in width. The sulfide minerals are 
sparingly present in most of the slhear zone and in the best showings 
form lenses as much as 2 inch= thick The ore minerals include chrtl- 
wpyrite, chalmersitey pyrrhoti te, and quartz. 

m(fHTS 3LILAlPD ALAS= COPPEa CO. PBOSPEOT 

Exploration for copper deposits was carried on at  several p l n w  
a b u t  the head of Drier Bay. The Knights Island Alaska Copper Co. 
prospected showings on Northenst Cove, a small, narrow inlet nt lthe 
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east end of Drier Bay. This prospect is northeast of the east end of 
Northeast Cove d an altitude of nearly 1,000 feet and is re~ched by a, 
trail that leads thmugh timber from the ruins of an old cabin on the 
north shore of the inlet into a narrow pass in the mountains, thence 
owr the steep bare mountainside to the workings. rn 

When visited by Johnsonao the underground excavatian included 
more than 700 feet of crosscuts and drifts, a winze and a raise. The 
tunnel is in sheared greenstone and was projected to intersect an ore m 

body that crops out on the mountains 200 feet above the tunnel. A 
shear zone was encountered in the tunnel, but it is only slightly 
minern.lieed. 
On the surface at  the outcrop the shear zone is poorly defined. It 

ranges from SO to 50 feet in width: strikes N. 15' E. and is traceable 
far a fern hundred feet. The zone is not strongly mineralized but 
contains small lenses or bunches of solid or nearly solid sulfide min- r 

erals. Chalcopyrite, chalmersita, sphalerite, pyrrl~otite, and quartz J 
are the ore minerals. Johnson s1 states that "basic dikes * * " 
and irregular masses of basic igneous rmks cut and intrude the min- 
eralized shear zone." 6- 

00PPER COIN GROUP 

The Copper Coin group, which was described by Grant and Hig- 
gins 32 under the title of Russell Ball Copper Ca., was not being worked 
when visited by Johnson s3 in 1918 and apparently has not been active 
since that time. The buildings at the beach and the wire tram to the 
beach and the wire tram b the workings cm the mountain above have 
all disappeared. 
This property is on the southeast side of Drier Bay between Barnes 

Cove and M Jlard Bay. It consisted originally of four claims on 
Drier Bay and two claims aver the ridge toward Snug Rarlxir on the 
east side of the island. The principal tunnel, where the tram termi- 
nated, is 550 feet higher than the beach and indudes somewhat more 
than 60 feet of crosscuts and adit. Several other openings at slightly 
lower levels repment abut the sttme amount of labor. 
The country rmk is greenstme. The main adit toas driven in an 

iron-stained shear zone that strikes N. lo0 W., dips 70" Em, and ranges 
from 10 inches f4 10 feet in width. This zone extends for considerable 
distances ~bove and below the tunnel but is not heavily mineralized. 
The best copper deposits am at the mouth of the tunnel where lenses 
of solid sulfides are as much as 6 inches thick Lenses of sdid sul- 
fides from 3 to 12 inches thick are exposed in the fmtwall of the shear 
zone. 

Johnson. B. L., op. dt., p. 216. 
Johnson, B. L., o p  dt., p. 216. 

=Grant, U. 8.. and HIgsinL D. F.. og, clt., p. 88. 
$ohnwn, B. L., og, clt., p. 218. 



The minerals composing the ore bodies are cha3copyrite, chalrner- 
site, pyrrhotite, and quartz. Limonite is present as an alteration 
product of the iron sulfides. Some ore mas shipped to the smelter 
from this deposit, 

1 OTHER LOCkLITlEB ON DslEB BAY 

On the south side: of the entrance to Northeast Cove are the ruins 
of mine buildings and a trail that leads to several old tunnels in the rn 
steep muntainside. This camp and the tunnels wem the property 
of the Twentieth Century Knight Island Copper Mining Co. The 
longest tunnel, probably several hundred feet long, iis 400 feet ~ b o v e  
the water and was driven in n vertical shear zone in coarsely granular 
greenatone. The 3hea.r zone strikes N. 15" E. find is about 3 feat, wida 
Samples of the ore show mainly the; iron sulfides but may cont~in e 
little chalmpyrite or chalmersite, 

* B~mes Cove is n small inlet on the southeast side of Drier Bay 
I near its astern end. At the head of the cove are the remains of build- 

. ings that were the property of the Knights Island Copper Mining 
Co. One-fo~ollrth mile southeast of the cove and 300 feet above it a m  

m two tunnels in dkrk-greenish-gray greenstone. The upper tunnel is 
only 15 feet long but tlte lower one, which was buried in snow and 
inaccessible when visited, was evidently much longer. Samples of om 
show iron ~ n d  copper sulfides; their source in the tunnels was not 
identified. 

The Mallard p u p  of claims is in rt gap in the ridge a b u t  2% 
miles south-southwest of the head of Mallard Bay, and 1,500 feet above 
it. The explomtory work on the claims includes a shallow shaft and 
some oped-cuts iri a shearr zone that cuts the greenstone country rock 
of this IwerHity and prohbIy accounts for the p m n c e  of the gap. 
According to Johnsona* the strike of the footwall of the shear zone 
changea from N. 35" E. ~t the south end of the exposures to N. 80° 
E. at the north end. The dip is 60" to TO0 W., and the width prob- 
ably does not exceed 20 feet. Ore containing 6 percent of copper wss 
reported to have been taken from the shaft. T h e  ore minerals identi- 
fied are epidote, pyrite, chalcopyrite, and quartz. No ore is known 

+ to have been shippd from this property. 
A tunnel was driven in a fault zone in pillow lavas at the south end 

of Cathed Bay, west of Mallard Bay, The tunnel is mre than 50 
r feet long and trends S. 55' E., the same direction as the fault zone. 

The sheared mck is stained with iron hydroxides on the surfam and is 
mineralized with pyritx and probably other sulfides, but not in rmffi- 
cient quantity to be impartant. 

'I Johnmon, B* L, op'. dt., p. 411. 
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Many years q o  a tunnel was driven near the shore sf the point 
of land at the north side of the entrance to Snug Hnrbar. It lies 
along n sheer zone in much folded and faulkd gmy~~-\.ncke and slate 

m. 

bods that include gome greenstona The tunnel trends N. 15" W. 
for the first 50 feet and then swings more to the n o d l  for aa unknown 
distance. s 

A maximum width of 2+$ feet of mineralized country rock crops out 
west of the tunnel. T h e  shear zone hns n width of 5% feet in places 
and includes l e n s  of solid sulfides as rnmucl~ as 12 inches thick 
Quartz, epidote, chalcopyrite, and pyrrhotite are the rnineraIs recog- 
nized in the outcrop. No work appeals to  have been done on the 
pmprty recently, and Iittle h i d e s  the excavations remains to sug- 
p t  that a canrp was located here. 

HOGAN RAY .. 
A mining property that wns known in enrly daya by the name . 

Happy Jack Mining and Development Co.J6 is situated on the south 
side of Hogan Bay near the. eonth end of Knight Island. This r 

property was restaked by the Hogan Bny Copper Co. and may have 
changed hands spin since then. Considertlble development work 
was done by the original owners. Two principal ndits, mith an ag- 
gregate length, including adits and drifts, of more than GOO feet, wew 
driven in mineralized rock at  altitudes rougldy 250 and 450 feet. 
Near tlla beach a third tunnel bctnwn 1,100 and 1,200 feet long was 
driven to intercept the are bodies clisclosed by the upper adits and 
the outcrop. Apparently it did not find the ore body- The mine 
was equipped mith ofice, mess hall, bunkhouse, and steam power plant, 
none o f  which remain. The boiler for  the power plant is said to have 
been moved to Hogan Bay from Boulder Bay. 

The bedrock is chiefly massive bedded graywaclre associated with 
subordinate beds of slate. In pIaces on Hogan Bay a little green- 
stone crops out, The mineralization took pIace in fracture zones 
which now contain quartz, chalcopyrite, sphaIerite and pyrrhotita" 
About 2 feet of ore was said to  have been exlposed in the outcrop near 
the upper tunnels. A small quantity of the ore was mined and shipped 
to the smelter, and s little was left on the dump. 

Two copper prospects of promise were found at the head of Mummy 
Bay.3"iey were tested but the exploratory work was not extensive 

" Orant, U. 8, and III#gInm, D. F., on. dL, p. 43%. 
" Johnmu, B. L.. op. clt., p. Z 0 .  
'7 Jobuson, B. L., op. clt. (662) p. 219. 
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on either of them ni~d so far as the writers h o w  was not continued 
after 1016. 
One prospect., formerly known as the Home Camp lode, is near the 

shore at the hend of tlrp north wm of the bay. At this place are a 
shallow shaft, a short tunnel, and several open-cuts, which \!-ere made 
in a shenr zone or zones in fine-pained greenstone asswiahd with 
sI&. The shaft is in minemlizd rock in a shear zone 5 feet wide 
where lenses and disseminated grains of iron and copper sulfides were 
deposited. Although the ore-bearing rocks are now covered with 
1-egetatfon, the largest lens noted by Johnson in 1916, when the 
surf~ce  WAS better exposed, mns 10 feet long with a maximum thick- 
nms of 10 inches. The mineralized shear zone had hem exposed 
for 165 beet by the open-cats. The minerals recognized were quartz, 
pyrrhotitg chalcopyrite, spsphalerite, and chalrnersite. 

A second ore body, covered by a claim called the Minnie, crops out 
east of the East Arm of Mummy Ray and 700 feet higher than the 
bay, A tunnel 140 feet long was driven at this place in rt mineralized 
shear zone cutting slate nr~d graywacke beds and greenstone that 
Johnson states is an intrusive body in the sedimentary h d s  rather 
than n sl~rfnce flow interbedded with them. The sulfide and as- 
sociated minerals nre those common to the district: Chalcopyrite, 
sphalerite, pyrrhotite, and quartz. Here, as at Latouche; a little sec- 
ondary native coppr is present, in the weathered outcrop. 

NORTRWESTEIXN PRINCE WILLIAM SOUND 

The map prepared by Gmnt and Higgins to show the distribu- 
t,ion of m i n e d  ~ R O I I ~ C C , ~ :  0 1 1  Prinrr 71ril l im Snimd in 1908 lists 10 
copper prospects in the Glacier Tslrtnd district.. This list includes 
pros pert,^ an the adjmnt mainland In the north as well as on Glacier 
Tslmil. Johnson reprted six propert.ies nctim in 1916 and 1917. 
but only one or two of these \ w e  ill the earlier list. Sinm 1917, 
little if m y  work has been done on t h m  clrtims. One at least was 
patented, others have ~ince been rastaked, and still athers are pmb- 
ably open to relocation. 

The more important copper claims on Glacier Island are the Ports- 
rne~~th and Scotia Bell claims helonging to Jens Jensen. (See pl. 6.) 
They lie south of Finski Bny nprtr the east end of the island; when 
visitad by Johnson En 1917 they mere being explored by two principal 

Qrmt, U. 8. ana HWar .  D. BF., OD. df.. p. lo* 
=Johomn. R. L.. Mlnlng on Prfnn Wllliam bound, In Mineral Beaources of Mnfka, 1916 : 

U- J.S. Qeol, Snwey Hull .  002, p. lSB, 1 A l R  ; ln M l n ~ c n l  Itenoarces of Alnakn, 1917 : U. S.  
Qeol. S u r v q  BU!. 692, p. 140,1919. 
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t,~innels driven on a st ronglp mineralized shear zone in the peenstone 
aount.ry rock. A Inn+rr t ~ t n n ~ l  a little more than half x mile south 
of Finski Ray nnd 250 feet above. sea level had rrbont 225 feet of 
workings, including n main drift 150 feet long find several crosscuts. 
The ~niaeralized pfirt of the shear zone lins N width of tlbotzt 3% feet 
s~ ld  is tracenhle for ahult. 60 feet. The principal fractllw strikes 
north and dips steeply ~ e s t .  The ore is in had,  shattered green- 
stone cemented by quartz. The other minerals of the ore are epidok, 
pyrite:andchalcopyrite. Ten feetof sli&tlywpriferouspyrite was 
reported to have been found in one of the crosscuts. 

A swond tunnel: at an altitude of 500 beet, was  driven 30 feet in 
a shew zone ill the plrenstone. At the rno~~tll of the ttmneI the shear 
xnnp strikes N. 5" '117. and dips about 65" W. T h e  minarulizd park 
of fhr: s h ~ a r  aonp n t  the rnol~th of the t,unnel i s  5 to 12 inchm wide. 
TIIF! fnrt of the k i~ i i l ie l  showed 4 feet of dmthred greenstone tha t  was 
taemented by qlinrtz containing chalcopyrite and lesser tlmounts of r 

other snlfide minerals. A streak of chdcopyrite that has n minimum 
thickness of 3 i ~ ~ c l ~ e s  is exposed along the I~sriginp mall. 

CEDAR BAY I 

Considerable development work has been done on copper praspects 
on Cedar Bay, an easterly arm of Wells Bay, which is nn inlet oC the 
rn~inlrsnd west of Glacier Island. One of these prospects is on a sinall 
cove near tb0 head of the bay, 335 miles northeast of the south end of 
the land mass between Cedar Bay and Granite Bay. The cove is al- 
most shut off from the mnin bay by i s l~nds and ~ffards  a goad anchor- 
n p  for small boats. 

The country rock of 11kmt of Cedar B R ~  is grmitc. A 80-foot tunnel 
with a 10-foot crossc~~t was driven on a mineralized fault or hilhear 
zone about one-fourth mile from tlhe beach. This trnlnel is northeast, 
from the poilit of land on the south side of the entranca to the cove 
and 270 feet above sea level. About 260 feet nearer the cove and 100 
feet lower than the upper tunnel is a second, longer tunnel which w m  
intsnded to intersect the m i n e r a l i ~ d  zone at a lower level but which 
mas abandoned before the zone was reached. 

The shear zone at the upper tunnel ranges from 8 t o  10 feet in 'b 

width, is vertical, and strikes north. h places the grnnite is brec- 
ciated and healed with quartz accompanied by metallic minerals. The 
sulfide minerals in decreasing order of abundance are pyrite, sphaler- # 

itt?, and a little chs~copyrite and covellite. The largest lens of pyrite 
exposed in the tunnel is 8 inches thick and between 3 and 4 feet long. 
Veinlets of sphalerite exceed half an inch in thicknass. The sulfide 
n~JnerfiEs are much more abundant on the dump than in the tunnel. 



This deposit has been looked on as a possible source of zinc rather 
than copper, but from the expowires in the b~nnel and assays of ore 
frnm the d u m p  it is doubtf (11  thut the tluantity of zinc is largt: ellough 
ln nmke the o1.r v:~lr~ublt? fur xior: :tlolie. At cHln t,i111e 1 1 t >  rrl i ~lrrulized 
zone was rouvel.ed by six r b l n j ~ ~ i s  tirnuiged eiul i u  r ~ i d  t111rl i~xtrr~tling 
uortll-sou tli. EasC of tlltlr~~ i s  u si-liall lake, w l~ ir l~  is dr.aille41 l ~ y  ;L, creek 
that einptjes into Cfilar S:L~  tw1tI inay furilj~ll wnkr  powt.1' lor urly 
future rnii~ii~g operations. Ownersl~ip of the olainis lzas chankwd sev- 
eral times. In June 1943 the claiins were relocated. 

It is reported that a lo\\--grade copper deposit was found about 1 
mile ilortll of the deposi 4 j l ~ s f .  drscri h~c l ,  possihly on I l ~ c  eontii~~l:tt,jnn 
of the same shear aojlc. 

O T m R  PROSPECTB 

Mineralized areas of sulfides of copper ancl otlier meh~ls are fomd 
n t  many places in the mainland area betme11 Lo~lg Bay and Port 
Wells. Some of the mineralized boilies have been explored inore or 
less tharoughly, h t ,  ci tliel- because they are t,oo low grade or inawes- 
sible, have not produced tl~iy ore. Tlie p~aspects indude :L copper 
deposit on Siwash Bay .yon thr: west side of Unnlrwik Inlet and two in 
the Miners Bay area on the east side. Consiclerable work has bee11 
done on claims ~t the licail of Wells Bay and on Long I3zy. 
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