Tt————

- ——

Sl i Feq MRS -3

SILVER, LEAD, AND ZINC

I a

7/ [ N
NIRRT



U.

U.

U,

U.

U

T.

Ue

g.

Sa

S,

Se

S.

Geologioal Survey

Geological Survey

Ceologlioal Survey

Cealogical Survey

Geologiocal Survey

Geologiocal Survay

Geclogiocal Survey

Geologioal Survey

SILVER, LRAD, ARND 2ZINC

‘

\Uneral Resources of Alaska, Report on Progresas of
Investigation in 1910 (pp. 87-88

Yineral Resources of Alaska, Report (n Progress of
Inveatigations in 1930 (p. 248)

Mineral Rescurces of Alaske, Report On Progrees of
Inveatigations in 1920 (pp. 182-183)

Geology and Yineral Daposits of Southeastern Alaska
(pp. 381-362) (p. 328)

Yinsral Resources of Alaska, Report Cn Progress of
Investigations in 1921 (pp. 57-83)

¥Yneral Resourceas of Alaska, Report on Progress of
Investigations in 1921 (p. 154)

Investigations in Alaska Railroad Belt, 1931 (276-286)

Investigations in Alaska Railroad Belt, 1931 (272-274)



N
;,\/»
N
Jr

SILVER, L2AD, AND ZINC.

»raotionlly all the zold deposits and many of the copper deposits
aarry nore or less silver. Oalsna, aa has baen shown, i3 not uncommon
as An acceBsory mineral in theses deposits., Thers are aleo some lodes in
Alaska whioh are regarded sa valuable because of thelr silver and lead
contents., These nearly always oarry alsoc some subordinate zold valuas.
Argentiferocua galsna=-bearing fissure voinsl have been devsloped on the
south arna of Cholmondelsy Sound--an indentation on the eest side of
Prince of Walea Island, in the Ketchikmn diatrict. Theee velns cut
aorosa both schiastas and limsstone. According %o the Wrights, wh;ra they
orasscut the limestonee they are replacement deposits. These veins oarry
galena, with a small amount of chelcopyrite and sphalerita, in a gangue
of quarts, siderite, and caloita. Another group of galena deposits ocaqurn
abaut 12 miles saxt of Wrangell, in southeestern Alaska.’? Hore thers is
a slate-schist belt about a amile wide lying between granite areas., Thaesas
altared sediments are traversed by asldioc porphyry and aplite dikes, and
in these or along the contacts the galenk dsposits occur, The deposits
are flssure vaeins, which appear to be psrsistont. They are heavily
mineraliged with galana, sphalerite, pyrite, and ochalaopyrite.
. Soma galonn.dopositss have also besen opensd on Coronation Islarnd,

whioh liea near the sntrance to Chatham Strait, in southesstern Alaska.

The dedrock of the island, so far as known, consiats of Prleozoic limeatones

l -
Wright, F. E. and C. W., The Ketchikan and Wrangell mining districts,
Alaska: Bull, U. S. Geol. Survey No. 347, 1908, pp. 187-188.
2

Idem, pp. 188-150,
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sand schists, which have been intruded by granite. The ore depogits
aro irregular mmssaes sithin & lisestone country rock. BRealdes the
galena, tetrahedritae and sphalerits are present ln the ores.

Among the »any loealities where galena ore deposits have been
found in Alasska, that in the Fish River tmsin, in tho eastarn part of
Ssward “eninsule, deserves mantion. Ome of the first attempts at lode
mining in Alaska wam at this locality, at the Omilak mine, in 1882,
According to Smith and Sakin,l the oountry roek oconsiats of orymtalline
limestone and schints end also some more or leaz achistose igneous rooks
whioh are classed as gresnstones. The zgalaena ores occour in & zome of
fraoture in the limestonss, nsar <he contact with soma of the 3chistose
greenatones., Within this zono they are irr.mularly distrituted in naszses
and blebs. The galsna sarriss gold and a large amount of silver.

Some galenn deposits have also been fouand in the westerm part of
Seward Peninsulk, in the Loat River and 3rooks Mountain rogiona.z Theso
ococour in shattersd ronea which traverse limestones of oarly Paleosois aga,
Some of them ars alearly acontascte-metamorphio deposita of granite and lime-
stone; others are mors or lesz intimatley asasocsiated with quartz porphyry
dikes.

No deposits wvaluable for their 2ino contents have besn found ia
Alaska. As has besn noted in the preceding pages, aphalerite i1 a ocom~

mon aocessory nineral in the ;jold, silver, and aome of' the copper depusits.

1 Seith, P. S., and Eakin, ). M., A gooloégle reconnaiasanco in goutheastern

Peninsula and the Nerton BSay-Hulato reglon: Bull. U, S. Geol Survey No. 449,
1911, pp. 130-133

2
Knopf, Adolph, The mineral deposits of ths Lost River and Brooks Nountein
reglons of Sownrd Peninsuals:s Bull, V.S, Geol. Survey MNo. 845, 1908, pp. 288271,

Rxcerptad Pram: U, S. Geoclogical Survey Mineral Reaocurcos of Alaska, Report
on Progress of Investigation {a 1910.
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STRATIGRAPHY

Biroh Creek Sohist

Some of thess veins have been itracsd along the surface for severel
hundred feet, and throughout their expesed length thsy maintain rather
consteant strike and dip, Purthormore, they are much more ganerously
mineralized then the older, distorted wveing and in places show abundnnt
asulphides, the cormomest of which are pyrite, arsenopyrlte, aphalarite,

gnlona, and stibnite. Loss aLundnnt minnrals are acheclito free sulphur,
+) "‘\-.. : LA N, . Lot e o6

s

mnlantarite, pyrargyrite, aoorodits, atspnnnito, atramayarito freibargite,
bo:rnoniée, and gold, as well as antimony ochers, stibigonits, and knrm;;ita.
These veins have been extensively prospeotod at Wount Elelson and in the
Kantishna district, where veins conteining enoouraging amounts of jold,
silver, lesd, sino, and antinony have been [ound, and a considerabls ton-
nage of ore valuable shiefly for its silver and lead cantent hss bsen mined
and shipped. These veina mey ba termed flssures veins, in contrast to the
older contorted gash veina, and were formed much later than the gmush veins,
af'ter the mstsmorphism of the inclosing schiat was campleted. Thay are
belleved to be of deep~seated origin and probably ars genetiocally related
to the intrusion of igneous rookn.

Soame pyrite ls scattsred throughout the sochist itself, and the
oxidation of such finely disseminated pyrite no doubt yields the red and

brown colors that the schlat sssumes on weathering,

Excsrpted From: U. 3. Geological Survey Mineral Resaourges of Alaska -
Report OCn Progrese of Invnntigationa
in 1930 (p. 248)



Lead, In @everal places associatad with zino or with copper, has
been reported from the following localities:
At Drooks Hbuntain.zs ne
Torth of Rapid River, & tributary of Lost River.“v
On Tin Creek, a tributary of Lost River.2D
o Xruzgemape liver, at the mouth of Iron (Creek (lead and zing. ).
Yortheast gg Yfount Rendeleben (lead and copper).
At Oomelik,
At tho head of Steep Creek, on Yount Distin (lead and zinme.).
Cn Kugruk River, at the i'orks of Independance Creek.

On Fish Rlver, § or 8 miles mbove ths mouth of tho Niukluk.27
on Yaterfall Creek,27

Host of the galena digoovered on the peninsuls has besn raported
to be silver-bearing. The property an Xugruk River has deen actively
exploited {or seversl years and iz the best-daveloped silver-lead prospect
on the peninsula. A considerable tannage of high-grads ore ia reported to
have been mined, but no ahipments have Seen umede. Thie Droperty has not
been visitod by a memter of the Survey,

21ImC

—

The presenco of sphalerite with zalena at Yount NDiatin end on
Krusgemepa River has teen referred to in oconnection with the occocurrense
of lead. Mertie28 reports ging to be present on tha ridge between
Panny Riv;r and the head of Oregon Creek. The ore congists of sphalerite

and a little pyrite in a gangue of querte.

25 gnopf, Adolph, op. cit. (Bull. 368), p. 42.

28 Mendenhell, ¥, C., A roccmnsiesance of the Norton Day region, Alaska:

U. S. Geol Survey Speoial Pub,, pp. 213-214, 1901.
27 Wertie, J. B., Jr. op. oit. (Bull, 862), p. 446
8 Idem, p. 447

Excerpted from: U. S. Geological Survey Mlneral Resources of Alaska, Repcrt
on Progress of Investigations in 1920
(pp. 182-188)
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Practically the only zinc mineral in southeaatern Alaska is
aphalerite, commonly lmown as zinc blende, It is usually dark brown,
rdd, or mearly black, WNhen examined with the microscope much of if is
found to contain abundant dots or rods of chalecopyrite orientsd along
its ocleavage planes. The sphalerite from the ginc deposits of the

Mapr maliTe
Groundhog 2asin i3 reported to be the variety -martite »ith cousidsrable
iren.

Sphalerite is a common asccessory mineral in the gold quartz veins
of southeastern Alagka and is usually associated with sulphied bodies,
inoeluding gelene or chalcepyrite, where they cecur in flssurs vains and
shear and impregnation zonss. It is not an abundant constituent of the
ocontaot copper deposits and is usually present there only &3 an aacessory
minaral. At the Complex mine; between Mineral and Dora lakes, on Kitlkum
Bay, Prince of Wales Island, éomé of the ore ia easentially asphalerits,
with & little chaelcopyrite and 'galena, in a banded quartz fissure vein
carrying pold and silver. Sphalerite has been found in considerable amounts
at some prospects on Beaver Yountain, Prince of Weles Island. At no place
in the Alexander Arohipelago has sphalerite yet basen minad by itself as
an ore. ‘ ‘

At the Groundhog Baain,d‘ east of W?angﬁll. on ths nmainland, ex=-
tanai;e low-grade deposits of sphalerita with pyrrhotite and a little galena
have bsen fcund as tabular replacement vsins in a bend of the nstamorphio
complex; they are dlscussed on page 361. Sphalerite is abundant in other
metalliferous zonen'in this formation, and it seema highly probable that
zino wlll eventually be produced from bodies occurriné in the ¥Wrangells-

Revillagigedo belt of metamorphio rooks.
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“qfo The extensive low-grads zinc replacement veins of the Groundhog

Baain,89 about 1% =milee east bty northeast of Wrangell, occur 1n a bé%;

of gneiss and schist within the wastern border zone of the Coast Rsng;
batholith. The main vein has been traced for o length of about 3,200
feet, through a rangs in altitude of 1,140 feet, Brd rags bean sampled

for a length of 1,800 faet. The width for the 1,800 feet sampled ranges
from 1% to 9 feet and averagos nlout 3 feat; the averags of 24 assays,
each mada on the f'ull width of the vein, is approximately zine 17 ner cent,
lead 2.5 par cent, silver 1.26 ounces to the tan. The matallic minerals
camprise pyrrhotite and dark-hrown aphalsrite, with small and varisbtle
amounts of pyrite and galena. The gaxngue is made up largely of unreplaced
remnAants of the country rock and includes plapgicolase, pyroxene, horn=-
blende, apideots, quartz, and biotite. The sphalerite is raportsd to Ve

a varlety oarrying conslidaerabls iron. The veins are of the high~tsmper-
ature type and are allled %o contasct-metamorphic deposits in origin,

Small replacemsnt bodies of mng;etito slightly sarllesr in ags than the
sulphieds are looally amsocsimted with the sulphide veins, The sulphide
voinn have a tabul;r form parallal to tholbanded structure of the ine
olosing orystalline sohlst and pnelss and are not looated on 8 contast.
Tho doposits in part replace intercalatad limeatons beds and in part re-

place Injeation gnelsa.

89
Buddington, A. P,, Nineral deposita of the Virangell district, southsastera
Alaske: U. 5. Geol., Survey Bull, 739, pp. §7-83, 1922,
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On Tracy Arm, in the Juneau diastrict, adbout 1 mile south ol the
point at the first saltow, there is a proapeoct known aa the leglected
Prize. The vein lies within &4 narrow belt of injoctionﬁgneisn between
the quartes diorite of the weatsrn Lordsr of the Coast Raﬁgo batholith
and an outlying quartz diorite sill. Aasays of samples from the full
width in several prospeot »its are raported to ranga from l.8 to 4.1
per cent of coppsr and from 4.7 to l4.8 per cent of gine. The sulphidea
predominate over the gangus and comprise pyrrhotite, aphalarite,
chalcopyrite, and pyrits.

On lLynn Croek.go north of Vancouver, irn Britiash Columbia, in a
belt of orystalline sohist bordering the west side of the Coast lange
batholith, & 3ino dody is bYeing daveloped. The veins occur near the
contact with querts diorite and are tabular dsposits thac have roplaced
limmstone bads. The metallic mineral= compriss a large amount of aphalerivte,.

ohalcopyrite, pyrite, and pyrrhotite.

30

Burwash, E. M. J., The geology of Vansouver and vieinity np. 56-80,
Unlv. Chioago Press, 1918

a

Excerntad From: Y. S. Geologicel Survey Ceoclogy and !{ineral Deposits of
Southeastern \laaka (op. 3681-3682)

(p. 328)



ZINC

General Qcourrence

A minerallired belt of metamorphic rock cecurs on the meinland
about 14 miles sast of Wrangell. Thia belt 18 1 to 1y miles wide and
1ies batween two maasses of quartz diorite intruded parallsl to the
foliation planes of the metamorphic rooks. Thess roocks.are predominantly
fine-grained gnsisses and cryetallines sshista, with sheets and dikes of
quartz porphyry, rhyolites, and diabasa porphyry. Yarrow aplite velns,
injected parallel to the foliation planes are locally abundant, expecially
toward the ezstern mass of quartz diorite. The gneisses comprise inter-
bedded dark hornblende~-plagioclase gneiss and purplish-brown gneiss aon-
sisting of layers of plagioclase feldsper and quarte. Thin layers of
green pyroxere granullite or of a. diopsidlic hornatone ;re found locaelly
along some of the ore veins. In the mountain above Berg's Bagin are
hornblande-feldspar schist and thick beds of garnatifercus kyanitic
quartz-mion achist intimately penetrated parallel to the schistoaity by
quartz veinleta. A few thin intercalated beds of orystalline limssatene
are alao found here. The whola group of rooks roproaénta & seriea of
sedimentary strata such aa ocalcareous shale and impure sandatons with
some layers of slate and limestons which have been metamorphosed to
gnelss and sohist by the rise of temperature and pressurs and the nidaiy
wandering highly heated solutions mcocmpanying the intrusion of the

quarts diorite, aplite veins, and perphyry sheeta and diken.



The portion of the belt of gneiss and sohiat in which ore veins
have been reported 1s the only portiom in which shesets of quartez parphyry,
rhyolits, and diabese porphyry have so far been found. It may therefore
be surmised that the ores and these intrusive rocks may have had a common
origin.

Bande of rock with disseminated pyrite and pyrrhotite of the
"fahlband™ type are found throughout the gneisses and schists. They are
consvicuoue on weathering because of the rusty-brown or red belts to
which they give rise, The ore veinz are found in a mineraliszed zone at
least 74 miles long. The main bodias (Ground-hog group) are tabular
replacement veins of pyrrhotite and sphalerite in the gneiss, but at
Glacie; Basin there are replacement veins conaistling of sphalerite and
galena, and at Glacier Basin and Berg'a Basin sphalerite, galena, and
pyrite are found in veinlets and poakets, in sheets of fractured rhyolite
end In crosmcutting quarter veins having & comb structure. The zino re-
placement veins of Groundhog Basin and the zinc-lead=-silver replacement
veins in Glacler Basin appear to be older than the quartz porphyry and
rhyolite dikes and sheets, but the minerallzed quartz veins are younger.
This indlcates two periods of vein formation here, the depssita of the
older pariod being high-temperature replacement deposits and those of
the younger perilod comprising fissure fillings acsompaniasd by soms re-
placement deposits formed under intermediate conditions of temperaturs
and preesure, The rcplacemanﬁ depoaits of CGroundhog and Glacier basins
are in their mineral associations allisd to ora deposits of the contaof—
metamorphic type, but in structure they resemble high-tempsrature re-

placement veins,

9
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Groundhog Basin

?}SCV%%kf The Groundhog 3asin group of claims is on the mainland about
¢ 13 miles aast by northeast of Wrasngell, The claims are reached by a
trail that starts from the mouth of ¥ill Creek, on Eastern Peasage,
and follows the left bank of Mill Creek for three-quarters of a mile to
the mouth of Lake Virginia, at an altitude of about 100 feet above nigh-
tide mark; thenos by boat soross the lake for about 2 3/4 miles to ths
head; and thenoe by treil about 6 milas up Porterfisld Creek to an
altitude of about 800 feet. The main workings arg at an altitude of
about 2,000 feet and lie along the face of a mountairn 5,100 feat in
height.

Tha original discovery of ore here was made by Qle Johmson and
John Oleson, of Frangell, in 1904, after following the strike of the
rocks from the veins in Glaoler Besin. A tunnel 104k feet long was driven
by them.to crosscut the main vein, but work was stopped before the vein
was reached. The title to their olaims was purchased by W. D. Grant and
assoolates in 1912, and in 1916 the property, comprising four claims wss
bondaed to tha Baon Alaska Mining Co. This compeany located 31 additional
olaime along the extension of the veins and on veins in Glacier Bamin,
to the southeast. Filve olaims along the sxtension of the main vein
northwest of Porterfisld Creek and E;b claims on a gash vein on the south
slds of the south branch of Porterfleld Creek have been located by MoKay
& leeds,

Prom 1915 to 1917 the Bon Alaska MHining Co. was actively engaged
In developing the elaims, ohiefly the four olpims leersed by W. D. Grant
and assooiates, known as the General Sherman, Generel Grant, General Logan,

and General Lee. During the war period the ocompany's optlon on these

/&



claime wasg not exercised owing to unfavoruble conditions, and they reverted
to their owners, by whom thsy are now held,

The claims are equipped with an air compresgor and 4,000 feet of
4-inch pipe and 800 feet of l-inch pipes to oconvey alr to the workings.
The compressor is driven by & 36-inch Palton water wheal, which operates
under a head of 280 feet, the watsr being supplied by 750 feet of 13 to
l1l~inch stesl penstock nina and a flume 500 feet long.

The main vein hes been drospected by open cuts for a longth of
3,200 fest and by three tunnels. An upper tunnel 14 feet long crossocuta
the main vein at an altitude of about 2,280 feet on the (General Sherman
olaim. Tunnel No. 1, about 80 faet almost vertically beneath the upper
turnel, ls 159 feet lony and likewlse crosscuts the main vein. It starts
on the General Grant olaim and extends across the eund line lato the
Gensral Shermsn clasim. This tunnel was started by Johnson & Oleaon and
wes completed by Bon Alaska Co. in 1915 and 1915. Tunnel No. 2 ia on
the General Sherman olaim at an altitude of about 1,914 f{aet,. 430 feet
northweat of the upper tumnel. It is 180 fsot long, extends in a
northeasterly dlreotion, and oroascuts thae main vein. UDUrifts have been
driven on the main vein from this tunnul four 21 feet to the northwset
and 52 feet to the southeast. A orosgcut has been run back for 16 feet
to the southwest from the end of the southeastern drift., Work on thia
tunnel wes done by the Bon Alaska Co. in 1917.

Another vein adout 1256 ynrds distant horizontally parallela the
main vein and liaes on the esouthwest side of the south fork of Porterfield
Cresk. The General Lee tunnel crosacuts this vein end is on the boundary

line bstween the General Lee and Gemseral Logan olaims,

/"



The ore bodles are tabuler replacement veins in fine-grained gneless.
They oconform in strike end dip with the gneiss, which trends north-northwest
and dips about 80° -80° E,

The wall rocks of the main vain are in general fins-grainsd ribbon-
banded injection gneisses consisting of alternating layers of purplish-
brown michcacus plagloclase feldspar or of quartzite, layers of dark
hornblende sohist, and veine of light-colorsd aplitio rock locally with
same apidote resulting from the alteration of hornblends or from the con-
tact metamorphism of limestone. Sheets of quartz porphyry with connecting
dikes sre¢ common in the gneiss. A dense, compaot dark-orown horufaels
ocomprising al termating bands of micaceocus quartzite and of plagioclase
feldapar is found in places in immediats oontact with the ore.

The main vein has been oxpo-aA by surface cuts and natural axpoeures
for a length of about 3,200 fest, It has been sampled in the tunnels and
by 19 trench cuts at the surface for a total length of about 1,600 feet.

A report has been made on the proparty for the Bon Alaska Co. by Campbell,
Wella & Elmendorf, of Seattle, Wesh., and from this report the following
date have been compiled. The width of the vein ranges from L} to S faet
and averages about 3 feet. The northwesterrmost portion of the exposed
vein is more thean 1,140 feet lower than the southeastern portion. Tha
average of 24 assays, each made on the full width of the vein, is approxi-
mately xina, 17 per cent; leed, 2% per cent; silver, 1% ounces. The gine
oontent ranges from 9.4 to 30.8 per cent; lead from a trace to 12.5 per qent;
and gilver from a trace to 4.36 ocuncea., D. G. Campbell resports that pfe-
liminary experiments in the coneentratlion of thess ores by means of pre~
farential flotetion after roamtlng gave a concentratse of 45 per cent zino
and 14 per cent iron, and that this grade could probably be materially

improved with some further work, s



About 28 fest below the =main vein is & parallel vein of similar
charaoter which pinches and swells and ranges from 10 inches to 4 feet
in wldth. About 60 verda scuthsast of tunneol Wo. 1 this vein appears te
die out into tha country rock as a series of narrow stringers. It was
not found in tunnel To. 2, 430 feet northwest of tunmnel Yo. 1, and may
die out in this directien or swing in to join the main vein. 4 layer
of nagnetite 6 inchea thick, laysrs of pyroxerne gramlits, snd & {ine-
grained to danse banded gneiss consisting of alternating layors of light-
colored aplite, yellowlah-green pyroxens granulite, and urplish-bromm
nlagioclase feldspar are found at the southaast end of this veln.

About 350 feet beneath the msin ore vein, measured at ripght anglaes
to the dip, ls another parmllel vein. This has been crosscut by an adit
where it is frem 1 to 2 foet thick and of aimilar character to the gthers.
An average semple of ore from both sides of this veln in the adit {s re=
portad by the Bon Alaska Co. to yield 8.80 cunces of sillver to the tan,
4.85 per cont of lead, and 16.34 per cent of zins. The irmediateo wall
rook of this velin ias a denne bandaé green and white hornstons conalsting
of alternating layers of light-green pyroxene, faldaper, and white quartzite
with a trace of sphalerite and pyrrhotita. There is about 2 feet of such
rock in the hanging wall, overlain by a compkot rilbon-bended black and
white quartsits. The blaak layers cansist of very fine grained quartsite
with a trace of feldspar and pyroxene and abundant disseminated particlea
of carbonsceaus matter, from which they derive thedr color. The white
laysrs are almost exolusivol& plagloclase and are locally adjoined by

thin borders of pyroxena.
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The ore in genersal consists assentially of pyrrhotits interstreesked
end banded with gangue minerale (remments of unreplaced country rook),
dark-brown sphalerita, and a emall and veriable amount of galena and pyrite.
A trace of chelcopyrite is oresent aa dots snd rods of mioroscopla aize

p
included in the sphelerite and locally as eparse grains in the ore.
Minute veinlets of quarta and chelcopyrite oross the banding of the ore,
and one 2-foot vein of this character 18 reporte¢ to have besn found.
The galena occurs as veinlets parallel to the banding of the other minerals,
was brought in by solutions after ths formation of the other minerals,
and 1s irrepularly diatrituted. Ths sllver content varies roughly with
the percentage of lsad.

High-temperatura raplacement pyrrhotite-sphalerite deposits liks
this one are not commen. The zino daposits of Ammebdberg, in Sweden, seem
to bear the olomest resemblance to 1t, and a summary desorlption of their
mode of ococurrence will be of interest. The ore there is desaoribed® as
occurring in fahlbands, layers, or zones in a banded gray "granulite” or
Tine-grained gneiss., Oraphlte, pyroxene, horublends, and garnet ares com-
mon accessory minerals. Small bands of grayish-green rocks composed es~
sentlally of diopsidioc pyroxene are frequently seen in the banded "gzranulite."-
Some of the depositas contain essentially sphalerite; others are almaat
purs pyrrhotits formed by impregnation. Many of the smaller layers ocontain

both sulphides in veariable proportions. Pyrite 1s only locally present,

3 Johansson, H. E., The Ammeberg rine ore flelds Cong. geol. internat.,

11 gess., Guide des exoc. No. 35, Stookholm, 1910.
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and chalcopyrite is of axceptional occurrence. With the sphalerites traces
of galena are usually present. Pyrrhotite does not ococur in the zinc ore
itself but is almost constantly seen in the footwall of the sphalerite
deposits, where together with some galena and pyrite 1t impregnates a
narrow band of silicate rock, usually associated with seams of siliceous
limestone. The pyrrhotits does not sverywhere form thes definite footwall
of the ore helt but may ooccur also within it, separating different branches
or bands of the ore. The sphalerite deposits have a marked layer-like
appearance and may te traced as a practlcally continuous band, gensrally
not many meters in width, for almost 3 3/4 miles. Only the richer portions
are worth mining., Some of the lenticular swellings are as much as 30 to
50 feet wide. The sphalerite is mostly of verieties poor in iron and hence
of light<brown color. The low-grade milling ore averages about 21 per cent
of zinc and forms the bulk of the produst. The high-grade hand-picked ore
averages 58 per cent of zine. The total production from this field from
1867 to 1909 waa 1,968,729 tomns.

The country rock of the Swedish depoait, called "granullte," is
gimilar to the banded gneiss described as oocuring in association with
the Groundhog ore. The minersal associlation, essentially pyrrhotite and
sphalerite, is similar at both desposits. In the Swedish deposits, however,
the sphalerite is an iron-poor variety and in the workable ore bodles is
not intimately interstreaked with the pyrrhotits, like that of the Alaskan
deposit. In their layer-like character snd great extent in length the
two deposits are similar. The veins of the Ammeberg deposit have been

followed down the dip for 1,000 feet; and the great length and the present
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sxposures of the Alsekan veln at greatly differing altitudes and ita

general character are favorable to its peralstence in depth. The origin

of the Swedish dsposits is in doubt, btut the mineral asscciation indioataes

thet they have been subjected to high temperatures

Bxcorpted Fram: United States Geologieal Survey Mineral Resources of Alaske

Report On Progress of In-
vestigations in 1921
(PPs 57-63)
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NIRFRAL ASSOCIATIONS

Yineral associations constitute another valuable criterion in
separating deposits belonging to the early and intarmadiats periodas
of metallization. Gold and silver are ocommon to both groups of depasits.
It has baen shown bty Srooksd that the stibnite orea were formed later
then the Mesozolc metallization of Alaska and are »robably of Tertiary
age. Casaiterite, the common ors of tin, is telleved by the writor? to
have been formed only during the '{fesogolc or aarly pericd of metallization,
although the tin deposits near ‘Jot Spriags, in tha Rempart district,
may pressnt a posaible exocaption to this gzensral atatsment. Tungsten
occurs in the sarly group of deposlts as wolfremite and schealite.
Molybdenite, sec far as known, ocours only with the granitia intruasives
of Yesogoio mge. OSllver lsad orss, accampanied In places by other ore
minerals, such asa stibnits, chalcopvrite, bornite, saphalerite, pyrite.
arsenopyrites, Jjamesonite, and blamuthinite, oscur in aseociations which
suggest that they originated mainly in the intermediate veriosd. The
sulphide orea of the Pairbanks and Xentishns distriots are believed also

to fall within the intermesdiats group.

S Brooks, A. H., Antinony deposita of Alaskai: U. S. Geol. Survey Bull. 849,
pp. 14-17, 1918.

4
Mertie, J. B., Jr., and Harrington, OG. L., Tho Ruby-Kuskolkwim rezion,
Alaskas U. S. Jeol. Survey Bull. -= (in preparation).

Bxoerpted From: U. S, Geologlcal Survey i{inerel Resources of Alaskm
Report on Progress of Inveatigations
in 1921  (p. 164)
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Sphalerite lz 'y far the most ocommon ore ainaral, and any futurs
»ine will probably be onerated primarily ss a zinec mine, though as oonr-
siderulbe zalena ia present lead would undoubtadly be one of ths Droduots.
The mssays given on ;apes 278-284 show that the silver content of the ores
is sxtremely varisdle, nHut asilvsr is usually presment in recoveraile quantity,

and loocal l:odiss of ore rien in silver could srobably bdbe found.

-~ ¥eCarty44 ran a seriss of tests on ore from the Yount Zielson

district that acsordiag te 0. Y. Urant came {rom the Jlleas claim and
surmarizes his remults as follaws,

Owing to the hipghly disseminated naturs of the lead and zino in
this ore it le imposailble to zake hizh recoveries without prinding the
ore so that about 80 percent will pass a 200-mesh soreen, 7When ground
to this mesh good recoveries of both lead and zine =may be obtalned by
the oroper flotative mixtures.

The beet results were obtained when potassium xanthate was used
in an alkeline cirouit with sodium cynanide, zino,sulphato, and ateam-
distilled pine olla. This flotative mixture yielded & §1.74 percent
load concentrate with a 86,4 percent axtraction and cantaining 12.10
percent zluo; and a 49,10 percent zino conrventrate with a 77.8 percent
axtraction and centaining 13.80 percent lead, Other tests showing
1lightly lower leasd recovoriss but centaining only about 7.0 percent
rine might prove bstter for practiocal purposes. This depends on economio
oonditions auoh as the dlstansge from smelter and smelter rates and penalties
for different graden of soncentrates, The grade of any of the conceantratas,
however, cculd be improved hy treating in clemner flotation cella. The
silver extraction has been found to parallel quite closely the percent of
the total silver content of the ors. The gresater part of the chalcopyrite
is recovered with the lsad, tho rest being floated with the zinc conocentrate,

Reooveriaa asbtained in this labaratory investigation would warrant
construction of a plilot mill, in which further metallurgical testing
should be carriad an to perfect a flow sheset. Such testing work would
at the sams time improve both reocovery and grade of the lead and zineo
conocentraten,

44
WoCarty, W. J,, Differential flotative treatment of & complex ailver-
lead-sinc ore (theais submittad to the Aleska Agricultural Collepe snd
School of Mines, 1927).
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THE PROPIRTIES

In the following detmilad descriptions of the individual prospeocts,
the present claims, am shown in figurs 37, will he uszed for convenienca,
although it ia realized that the locetions of many ure tqnporary, a8 nane
are patented or sven surveyed.

0 tlugh John
it
The PFugh John claim of 0, Y. Grant and Jos Henderson forma the
northwest cormer of the group of claims shown in figure 37. Theres haz
been no development. The oleim i in 8 moraine area, and no bedrock is
expossd oxacapt in the bad of a =mall braek where it crossea the northern
boundary of the claim. 4 lO~foot thickness of epldote rooek, carrying cen=-
aidarable sphelerits and galena, ia exposed. §o chalaopyriza was soen,

and the sphalerite predominates over the galsna.

s CHRISTENTIA
%$kb,3b —_—
Orant & Hendergon own the Christenie clegim, which lies just aguth
of the Hugh John. The olaim is daveloped by two very smsll prospect pits,
in the upper ame of whieh about 6 feaset of ore~bsaring material is exposed.
Uost of the claim is burisd beneath moraine., The strike of the ore~bearing
bads is nearly east-weat, amd the dip is about wartical., There appsare %o
be very little galena on the Chriatenia, and no chalcoryrits was noticed,
Sphalerite is the prinsipal metallis minersl, tut a littls pyrite was aeen.
An assay of a pleked speocimen of aphalerites to determine lts silver cun£ant
showed no copper, no lead, 41.37 »ercent of zino, end 0.20 cunce of silver

to thes ton. The principal gengue minerals are epldote and oalcits, A

little pala-green sndradite i85 also presasnt.
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SOUR TOGOH

y
%*Vv,gb
There 13 one small prospesct pit on the Sour Dough olaim, which
belongs to Hugh Matheson. A little low-grade zino ore is axposad. The
claim lies south of the Christenia, and iz likewlse moatly coversd with

gzlaoinl moraine,

Capper Zasa

e
et 27
Th? Copper Rase olaim, whiaoh forms the ssuthwest cornsr of the
group, also belongs to Hugh Matheson. There are two prospect plts on
the claim, both of which ars caved 3o that ro rock wns seen in place;
Some good ore was seéen on the dumps of the pits. If conaista of a “anded
agrregate of epidote, sphalerite, galana, and pyrite. There aprpears to
be relatively more pyrite and galana here then in most other places.

Snowdrift
e o

The Snowdrift slaim extends scrose Grant Creak just below the mouth
of the cvanyon, where the oreek leaves the mountain proper and flows asross
the bench above Copper Mountain Bar. Grant Cadin is on thig clainm, most
of whioch is oovered with fan materisal from the mountein. 7There aras show-
ings of ore naar the southern boundary of the olaim in the oreek bank and
also near the southwest cornesr as revealsd by small prospect pits, The
c¢laim is owned by Grant snd Henderson. The pit in the creek bank exposss
epidotired sediments with a little pyrite, ochaloopyrite, and sphalarito.

y y Virginia
Yl -

The Virginia claim sbuta the Zugh John on the east and llss just

south of the Snowdrift. It ineludes the mouth of Grant Creek and a portion

of the canyon. In addition to the excellent sxposures in the cenyon the
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olaim 1s developed by 7 proapsct pits and 2 small adits, 20 and 10 feet
long., Thils is one of the claims of Grant 4 Hendersom. The ore shows the
usual epidote=-sulphide mssociatlon, and the original bedding 1s well
preservod in mast places. Vein quartz is rare at Yount Zislson, but a
littls was eaen hers.

The sadiments lle nearly horizontal in the canyon on this claim
and are ocut by large numbers of tho‘granodiorite dikes. $ills are not
very common at thiniparticular locality. Many of the veds do not appear
to be much changed by replacement., The dikes carry xenoliths of the
gsdiments at least 10 feet in dlametar, most of whioch ars altersd %o ore.

Mineralization has ocourrnd sespacially at three placas on the clalm-=-
(1) on the sast side of the oreek near the couthern éoundary of the claim,
(2) on the east sids of the creek near the :middls of the oclaim, and (3) at
the mouth of the canyon on the west slde. At the first locallty a strati-
graphle thickmass of 12 feet of ore is exposed for a horizontal distanoce
of 30 feet, An assay of a chip sample shows 0.80 ounce of sliiver to the ton,
and 0.l4 percent of copper, 3.58 percant of lead, and 2.99 percent of sino.
Both the top and the bottom of thias bed are consealad, bub beginning about
40 feat above the top of the exposed part thres other bands of ore arop
out, eaach adbout 2 fqot thick.

At the second looality an ore zone ahout 3 feet thieck borders a
granodlorite dike and cuts aoroes the bedding. This 1s praotically the
only oroascutting ore body that was observed in the distrioct. The

axposures at the third locality indiocate weak mineralization,
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. Denver
bb/y
p

The Lenver oleim also inocludes pert of the Grant Creek Canyon.

It liea south of the Virginia and east of the Christenia. Iﬁlia developed
by atout half a dozen smell prospeoct pits and open cuta, In addition t6
which there are many sxcellent exposures in the cenyon walls. The Denver
belongs to the Grant & ifenderson group.,

The strike of the sediments acrosa Grant Creex on the Zenver is
N. 85° E. and the dip is 56° N. The dip flattens quickly downatream, so
that on the Virginia the beds are nearly horizontal. The bads are looilly
crumpled im thia vieinity.

An ore-~bearing bed at lasst 10 fest thick and having the attitude
given in the preceding:-paragraph is well expoaea on the west side of thas
creek neer the middle of the claim, What ia apparently the sames bed may
be trased up the esat bank to a point about 500 feet away horizontally.

It i3 poesible thet this ias the seme bed that appears at locality 1l an the
- Virginia olaim, Some good ore shows in the bed of Grant Creek near the
Virginia line. The Denver ors is of the usual type but lécally appears to
carry more chaloopyrite than the ore from many other locelitisa. Looally
chaloapyrite has weathered to malachite and agurite. An assay of a chip
sampla Pfrom the open outs on the wesat side of the creeik shows 8,00 cunces
of silver to the tor, 0.10 peroent of copper, 10.45 percent of lead, and

16.28 peroent of zino for a l0-foot thickness at that plaoce,

P Bhr!orie
Orant & Bendermon's Marjorie claim lies south of the Denver and
east of the Sour Dough. There is one small open cut to bedrock on the

sast side of Grant Creek about 100 feset above ¥ne sBtream level, in which
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Are exposed epidotized sediments carrying sphalarite and porphyritis
granodiorite. Tounuond45 mentions an outorop on the west side of Grnﬁt
Crealkk on what was then the Caribou claim and which now must lie on the
Marjorie or on the Denver olaim. One assay from & 8~foot cut shovad
6.03 ounceo of gold to the tan, 0.3 percent of capper, 1.5 peroeﬁt of
lead, and 2.56 peroant of zinc; and another assay from & lO-foot width,
0.03 oumee of zo0ld and 0,6 ounce of silver to the ton, 2.3 parcent of
copper, 3,5 psrcent of land, mnd 7.0 percent of zinec.

>4 ¥atheaon
“ - —_—

T

Hugh Matheson owna the Yatheson claim, which lies south of the
Marjoris, A small prospect pilt beaide the creek axposea about 10 feet of
epidotized rook which strikes X. 86° 2. and dips 75° N. and whioh is ine
pregnated with some sphalerits. Aasay returns show 0.3 ounce of silver
to the ton, no osepper, no leed, and 2,21 peroent of rine.

Carrie
il Y

The Carrie olaim of Orant & Henderson abuts ageinst the Denver on
the esat. 7The development conaists of half a doren small pite and open
outs along the orest of the bluff in the southern part of the claim. The
sediments that form the country rock are orumpled in places but in general
diaplay a low dip to the south. There mre many grancdiorite dilkes and sills.
Exposures are too poor to doterﬁine thé arsal exteant of the ore-bearing beds,
but some high-grade ore may be seen in soms of the prospect openings,
Sphalerite seema to be maore plentiful than galena. No chaloopyrits wes

observed on this claim.
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Y Tennenansa
ﬁ%vv
Grant & Henderson own thas Tennessee oclaim, which lies south of the
Carrie and east of the Harjorie. It is devaloped by half a dozen pits
and opsn outs, two of whioh are neer the eeast end, close to the Jilea olaim,
and the rest are atove the openings on the Carrie. The pits show con-
slderable fair ore of the usual type. No struatural observatlons could be
made .,

.7 Georgia

The Qeorgia oclaim, which lies east of the Mathesan and south of the
Tennessee, ia alao owned by Grant & Henderson. It i1a devsloped by three
open suts and two prospect pite. There are some zood oxpolufea near the
west and of the olaim, but much of the rest of it is coverad with talus,

The sediments near the comman cormer of the Matheson, Ha}jorie, Tennessse,
and Georgla claims striks N, 80° E. and dip 50° ¥. A few hundred faet east,
near the discovery post of the Georgla, the atrike ila 1f. 70° ¥. and the dlp
is very steep to the north or vertical.

Considerable mineralization has occurred along the common boundary
of the Matheson and the Georgia., Hare thera appears to be but little galena,
Gne grab a;mple asseyed 0,8 ounce of silver to the ton, 0.57 percent of
sopper, 0O:ll percent of lamd, and Zl;ébp&rcont of 2ine. The open outs near
the discovery pogt expose oro-ba&ring bads for alout 150 fest along the
strike and 40 feet aoroﬁa it. A cusgeslte ohlp sample from thess cuts,
ostimated to be averapge for the band exposed, shows 0.02 ounce of gold and
2 ounces of ailve{ to the ton, 0.22 percent of coppof, 2.33 percent of lead,

and 5,48 percent of zinc. Another band of ore is exposed for akout 150 feet
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near the aocuthwest corner of the eclaim. This band is about 10 feet wide,
and the ore 1s similar to that from the 40-foot band.

The talus slopea talow the visible ore-besaring bands ocontain ore
minerals in conspiousus amounts. There are undoubtadly other ore ;bnoe
that are coverad. A particularlw rick part of the slopa, with an aresa
of at leamt 120,000 square feet, wea roupghly sampled %y takin;; nany grab
aamplea, and thes composite rasul% showed 1,30 ocunces of silver to the ten,
0.52 nercent of copper, 8,66 percent of lesd, and 12.28 percent of sine.

- 11‘
VIR N Ak =

The Kelly claim of Grant & Henderson lies south of the Georgia.
The only metalllo mineral that wes observed was a lit=le chalcopyrits,
partly weathered to malachite, from the one small prospect pit.

nr Jiles

et
The Jlles clain lies sast of the Georgis and south of the saat end
of the Tennessee. It has been developed Ly eight pits and oper cuts and
three small adits, twa of whigh are about 100 feet long and the third abdbout
70 feet long. About half of the claim, the east end, lies onltho pledmont
slope above the Thorofare divar; the other half iz on the lower slopes of
the mounteln, The davalopmaht'is confined to the western half. The thres
adits and some of tha surface workiﬁga are in the small gulch south of the
southeast oornsr of the Tenneeses; tho rest are in or near the gully near
the northweat sorner of the olair. The two lower adits wers inaccessible,

but in the upper one nothing was observed tbat could not be better seen

an the surfase, in the gulch Jjust above,

—
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The usual type of geology is rapressnted, altered sedimsnts and
many dikes and sills of porphyritic granodiorite. A lé~foot thickness
of sulphide-bearing matserial is exposad near the northwest cormner of
the olaim. The strike hers is arout X. 16° 5., and the dip ia 45° .
An assay of B chip sample across the face reveale 0.6 ounce of sllver
%o the ton, 0.1l6 percent ol aguner, 4.78 peracent of lead, and 13,12
percent of zino, Sulphide-beaering material <an be traced continuoualy
hy float and bty outerap from this pit te the prospectes in the yulch where
the adits are driven. A 12-foot face above the upper tunnel was roughly
sampled and showed 2.4 ounces of silver to the ton, 0.12 percesnt of capper,
8.33 percent of lead, and 14.4% nercent of zinec. The tand here exposed
maAy be 40 foet wide. Other mineraliyed ba@n ooour fartho£ down the
guloh, Soms high-grade zalena ore liea on tAa dump of the middle tunnel,
and Grant reports that it cams from an 8-foot bed, A gradb sample assayed
8.70 cunaes of silver to the ton, 82.1l1 percent of loed, and 7.36 perasnt
of ginc. A ocomposits sample of » rich talus slop; on the Jiles aaéayod
0.01 ounce of gold and 3.80 ounces of silver to the ton, B8.89 psrcent of
laad, and 10;82 percent of ginc. The area of the slope.iz at lsast
100,000 squars feet.

.o Iscbel
Ll 3?
The Isobel claim ias east of the Kelly and south of the Jiles.

It is developed by ssveral amall prospect plta and bolongagt& ¥rs, Iacbel
ftanford. The only evidenss of ai“ﬂralinhtion otserved was on ths north
side of Oranite Creek. There is much intrusive material in this vicinity.
The sediments etrike N. 25° V. and dip 30° 3W., but this attitude is not
certain for any but A very small erea, The ninaraliration was waalk, and

garnet and vein quarta are present in addition teo the ordinary epidote and

Bulphlde replacemsnt deposita. Chaloopﬁritn ig the moat abundant sulphide at
thid outcrop. . 24
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Yaokensie
et
HQ evidence of minaralization was obeerved on the Mackensie claim
of Hugh Htatheson. The entire slaim is on the slope that btorders the north
and northwest hase of MNount Eielaon. A little pyrite and chalcopyrite
were observed in the oreek bank in alterod sedimenta inlintinnto aszooiation
with fine-grained granodiorite and perphyritic grano&iorite, 1n the area

betwesen the northeast line of the Isobel and tha south line of *he fackenzla,.

Yary

\Lk\e‘ﬂ -4

The Hary olaim also delongs to Bugh Matheson. It lles east of the
Mackenzie and is developed by vwo small proapect pltas. The only showings
ars along the small tributary to the Thorofare River that anters the river
sast of Gramite Crask. At oms pit the strike is N. 76° E. and the dip is
about 78° ¥, The epldotized ;edimantn ocarry sphalerite, galsna, and
oh&l&opyrite. Chip samples of an 3~foot face showsd 0.3 ounce of silver
to the ton, 0.2 percent of capuer, Qnd 2.31 percent of xinc. In the other
plt there is considerable oopner stain,

: Highlander
b2 —_—
AN

The Highlander is one of the olaima of Hugh Vathason. It lies
east of the Mary. There are faw suterops on the claim, but an excellent
seatinn is exposad along the esst line of the claim in the cliff along
the west side of the Thorofare River, and it is along this oliff that
the developmant work, which oconsista of & small open out, has been done.‘

The seotiocn roveals altered and in places unaltersd sedimsnta)

witioh in general strike about N, 76° W. and dip 50° K., and many #ills
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of porphyritlc granodiorite. A few strike faults with displacementsa
apparently too small to map were also observed hers, A bed about 80 feat
thieck, ecarrying sulphides throughout, crops out neer the middle of the

east line. Talf of this thickmess is richer thas the rest, and a chip
sample of it aesayed 0.0l ounce of zold end 1.,50.ounces of silver to the
ton, 0.83 percent of copper, 2.89 percent of lead, and 5.57 percent of

ginoe. The ore iz of the usual type. Saveral‘more atringers of ore were
seen between this locality and ths north boundary of the claim, and boulders
of high~grade ore appear in the slide rock along the river near the llne

between the Hiphlander and the Cleary claim,

Clenry
\L$QV’5J
The Cleary olaim, which lies south of the Highlander, belongs to

Beu-Cloary. It is developed by ons small prospsct plt along the river
neer the center of the east line of the olailm. The geology is typical

of the distriot. The sediments strike about ¥. 70° E. and dip 40° Ne

. The mineralizad bed is about § feet thiok, the richest 2 feet of which
assayed 0,01 ocunce of gold and 15.3 ounces of silver to the ten, 0.78 per-
cent of aopper, 4.22 percent of lead, and 20,16 percent of sinc. There
appears to be axome fnulting at thia looality,

SUMKARY AND RECOMMERDATIONS

The ors deposits of the Mount Eiolaon dintriot have been formed
by the solactive replacement of thin-baedded limestone and Bulcnroous shale
by minerals of the spldote group, pyrite, chaleopyrite, sphalsrite; galena,
and other minerals. The main ore-bearing zone exhibits a definite relation-

ship to the granodiorits mass of Mount Elelson. A large part of the scane
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has been desoribed in detail by refereance to the unpatented claims that
ocover moat of the dbetter showings,

Very little developrnent work has been done in the dlstriot, and
a8 much of the potentiamlly valuable ground liea beneath & cover of poata
nineral deposits, the most urgsnt need is for much more ayatemstic prompect-
ing. The present naturel oxposures and prospect pits Ilndicate a raserve
of many hundreds of thousands of tons of zinc and lead bearing matsrial,
which, from the indications of the few assays, should carry at least 10 ner-~
ocent total sulphides. Silver would no doubt be racovered fram any ore
mined at Mount Elelson, but the assays show that the silver content of the
ores i3 in general low and spotted. The silver content does not seem to
berr any very definite relation to the leed content, and, slthough scme of
the silver undoubtadly ocacurs in the galena, elther in solid solution or
as inclusions of definite mineral species, soms of it ias probably in as-
gooiation with sphalerite. It is pomsibls that copper wopuld also be re-
covered, but it would be a very subordinats produat.

The mining oconditions at Mount Elelson are generally zood, especially
for a large-scale operation. Yost of the ore szone could bs daveloped to
& depth of meveral hundred feet by a tumnel. The rock snd ore are massive
and would raequire little timbering. The individual ore bodias are large
enough ta land themselves to some caving mathod of mining. Some of the
eonditions, however, are not favorable. There is no timber in the distriet.
Sufficient soal sould probably be mined & few miles to the morth,but it would-
have to be traneported to Mount Eielson in winter over froren ground unless
a road was built. It is possible that Orant Creok could bs developed on a
small esoale for power. The winter season ia long and oold, but operations

oould no doubt be carried on all the year round.
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The ore would probably %e oconcentratsd in a mill at Mowmt Zielsen,
Its mineralogy is simple, and galena, sphalerita, and chalcopyrite osould
be separated.

Transportation of concentrates would te one of the greatest probe-
loms in eny miniﬁg venture in the distrioct. The concentrates could be
truuk;pd during the sucmer over the park highway to ¥eKinley Park ntitim.
Perhaps a cheaper way would be to haul thgm by trastor in winter, e ither
through ths same passes that the road follows but by a shorter routs making
groeter use of stream bars, or by a longer tut not so hilly route down '
Stony Cresk to ths low country and thence east to Kobe. The oost of thia
part of théljourney would be neerly neglizible am compared with the coat
of shipment ¢a Seward hy the Alaska Railrotﬁ aaoording to tha present
quoted rate of $1.83 per 100 pounds of lead oancentrates for a 50,C00-pound
minimm ahipment frem WoKinley ?ark station to Seward and 31.22 for aore
responding zino concentratss. From Seward lead concentrates would probably
2o to Selby, ocopper to Tacoma, and zinc to Trail, British Columbia, or
soms mors dlstant smelter equipped to handle suoh cencentrates.

It seems doubtful that s successful mining enterprise could be
carried on at Mount Elelson under the existing prices of metsls and the
adverse transpartatiaon oconditions. However, the cost factars are msny
and variable, dand as & large ore reserve exists at Mount Elelson it ias
ontirely possible that with chenged canditions ;rofitabla cperations could

be instituted thers.

Excerpted Prom: U. S. Geological Survey Investigations in Alaska Rnilroad Belt,
1931 (278-286)
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UIRERALOGY

Gangue minerals.--The mineralogy of the ores from Yount Rielson

is simple. The only abundant gangue ainerals are members of the spidote
group, and of theese clinozolaitas appsars to be the most common, although

in places either zoiasite or epidecte may predominats, The fine-grained
dark greenish-gray olinogzoiste aggragates appsar cheriy snd were often
mistaken for ohert in the field., Quartz and white caloits are minor gzengue
minsrals,

Ore minerala.--Sphalerits, galena, chalcopyrite, malachite, and

agurite are the ore minerals that were definitely recogmized. They are
liated in the order of decrsasing abundance. In addition Dnviaél mentions

an occurrence of native copper, and uoff1t4z

lists tetrahedrite. Pyrite
i a common metallis mineral in‘tha distriot but is of no value. Sphalerite
appears to be the earliest of the ore minerals. (alana was deposited in
partd oontemporﬁnaouuly with the sphalerite and in part after the aphalerite
dopoaition was ocomplste, Chalcopyrite has been observed veining aphalerite
and zalena, and wharever azscociationa of.tho three minerals were studied
the ohaloopyrite wae the latest., Aasays show the presence of some silver,
and microscopio examination of polished seotions reveals minute specks
in galena of e mineral which has tentatively been referred to pyrargyrita.
Soms galena assays show very little silver, but some of the aphalerite
appears to oarry considerable.

Ths typiocal ore donniats of mlternating bands of fine=-grained min-‘
erals of the epidota group end sulphidda. In moet places the sphalerite
is fine grained, hqt the galena in some places is coarsely orystalline,

The widths of the bsnds ere with rare exceptions betwsen one sixtoenth

inoh and ) ineh. The bandse are defined in barren comntaot roek by slight
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difference in color or texture of tha epidotes minerals or by thin,
dark seams which may be carbonacecus méterial., lLesn ore shoma stringers,
patohes, and isolated oryatals of sulphides in the epidote. TThole bands
ars raplaced to form richer ore, and in gscme plaoces the replacement has
been complete and only sulphides remain, though even in these the original
banding is ordinarily apparent.

Chalcopyrite outs acrosa the bends in little stringers nors com=-
aonly than the other sulphidas,

bonoaia of the 0Ores

The ore depasitas of Movnt Bielson ars the result of ane sShasze of
a larpge=sosla replacement nrocess which affsoted a zane about 2,300 reat
thick 1n Prlezoioc sedinents consisting of thin-bedded limsatona, shale,
greywacke, and sandstone, whon tha ssdiments were intruded ir Xesosoie
(protably late ¥esozoic) time, by & stock of granodiorite. The:main mass
of the intrusion probably nsver reached within asveral thousand faet of
the surfaaé, for it wes capped by . considerable thickness of the lima;ton.
formation and also by a thisk lavs Feriol. The mineral asnociatignx alao
point te a rather high tompornfure of formation. Accarding to Lindgream
the temperature range for deposits of this type lias between 400° end 600°
C. The replacement scne ia out lby & myriad of dikes and silla of
porphyritis grenodiorite which have a wide range in size. Many of these
may bs fasdery to a large sill-like wmass of porphyritioc grancdiorite
which liss stratigraphically abeve the replaced zone. The porphyritie
granpdiorita repragents material given off from the main stoak, but the

replacenant pjrocesses appear to be relatsd to the main intrusive btady
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only and not to the dikes and a{lls in the sons nor to the large over-
lying sill. The time relation betwsen the apophyses of the stock and
the formation of the ore ia not certainly lknown.

As the intrusion ceme into placs s vigorous exchangs of materisl
ocoourred bacause of the ohemioal and physical differencez bstween the
intruding and the intruded rooks. The replacement was selective, however,
and praoticall; unchanged limeztone beds ooour within the zons. One of
the chlef processes was the introductian of large quantities of silicae,
Quartez, however, iz a4 very unceemon gangue nineral, General conditions,
such as the absence of quarts veing and areal diatribution, indlcate that
the sillcation preceded ore desposition. Therefors, either the silicated
beds were unot those into which the ore was later introduced, or some of
the ailicated badw wers in turn completely replaced by other minersala into
which the ors weas lntroduced. There LB scme evidence that many of the
beds which are at present siliceous were originally siliceous sedimenta.

The most widespread jrocess of replacemant was that of spildotiszation--
thet is, the formation of any mamber of the apidote group. Large volumes
of limestona have been replaced with the loas of CO, and the additian of
810, and uaos, but the detalls of bvadding and smtruscture have been faithe
fully presarved. Tho epidotized rooks wers latar partly end in placea
completely replacsd by sulphieds. Inciplent stages of ore replacement show
sphalerite and in places nlso galena in sporadio bunches in the epldote rock
ar, more commonly, as thin discontinuocus atreaka parallel te the bedding,
Locally the replacement of epidote ﬁy asulphides continuad until an end
product wee formed which oconsiats of an agyregate of aphalerite, galena,

and ohaloopyrite.

|
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The deposit appears sanewhat unusual because of the asarcity or
oaomplete absenrce of other sommen contast minerals such as garnet and

mphibo(h .

Exoerpted Promi1 U. S. Geologioal Survey Investigations in Alaske Railroad Belt,
1931 (272-274)
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