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STRATEGIC AND CRITICAL MINERAL OCCURRENCES

IN SOUTEEASTERN ALASKA
INTRODUCT ION

The purpose of this report is to furnish information regarding
the known occurrences of both strategic and eritical minerals in South-
eagtern Alaska. Soms may be found to de of immediate use to induatry,
while others offer a potential supply for the future. It 18 hoped that
information will ocontribute to the establishmant of a largsr and mors
diversified mining industry for Alaska.

The seamingly diffioult transportation problem is becoming less
year by year with the inecreased population, the newly constructed roads,
and the present military conmstruction. Shipe end planes which now serve
the centers of population and industries in Alaska could in many irstences
be loaded with ores and materials that would serve the Pacifio Coast
industries. Southeastern Alagka, the most accessidle portion of Alaska,
ls favored by salt-water trensportation, with the lnnumerable straits,
fiords, and deep waterways ahd woll proteoted harbors. The writer has
endeavored to point out the acocessibility of the ocscurrences mentioned
in this report,

Mineral occurrences of the following metals and materials
are herein discussed: Antimony, asbestos, chromium,‘ooal, eopper, iron,
lead and zine, manganese, molybdenum, nickel and tungsten. Many other

occurrences of minerals containing these metals are kmown to exist in



Southeastern Alaska; however, they appear from their pressnt showings
to be minor in extent, Again many unknown occurrences may oxist in vast
unexplored sections. Esonomlcal deposits of strategle and critical
minerals, other than those mentioned in this report, are not known to
exist,

The writer has discussed freely each metal and material listed
in this report from the standpoint of its abundance, general geological
conditions and types of deposita, and many other points with regard to
esonomic poasibilities. Under occurrences each prospect or mine is dis-
cusged both with regard to its special merits, and 1ts particuler known
problems. Xnown references to eash are given which will albw further
study. Prices and speocifications of the Mstals Reserve Company are quoted
in the case of antimony and chromiuvm, both of whish eould be mined on a
small seale under present sconomic conditions,

- Iron and eoppsr are the two most ebundant metals in sconomic
amounts thua far lmown in Southeastern Aleska. Iron ores seem to offer
the most favorable opportunity for an immediate mining induastry. These
comparatively high grade magnetite bodies, mpet'or which are wlithin easy
access to salt-water transportation, may fulfil a demand for this type of
ore created by the newly established iron and steel reduction ;ndustry on
the Pacific Coast. Thes success and growth of this basic industry on the
Pacific Comst will, with the demand created for associated metals and

materials, extend its influence to the base matal industry of Alaska.



It wae with this thought and hope {n mind that this report
was ocomplled and written. By presentipg information on the known mineral
ocourrences 1t 18 hoped not only to sontribute to the war effort, but that
it may also lead to the discovery and developmsnt of at present unkmown

regources.
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ANTIMONY 707373

The occurrences of antimony minerals in Southeastern Alaska
are of minor importance economiéally due %o the meager emounts of ore
showing in thess outcroppings. They are widely scattered and consist
mainly of outerops upon which very little development has been accomplished.
This metal has commanded very little attention from prospectors in South-
eastern Alaska. While some noteworthy occurrences may exist, to date none
have been called to the attention of this department.

Among the known oceurrences, stibnlte and tetrahedrite, with
their related oxidation products, have been the only antimony minerals
recognized. The stibnlte occurrences range from nearly messive bunches
to disseminations in amall quartz veins and suiphide bodies. The deposits
containing tetrshedrite conslst of small silver-lead-copper velns located
in the Hyder dlstrict, and in which this mineral ocecurs as disseminations
composing only a small portlon of the metallic content.

The geology of Southeastern Alaska is not generally favorable
for deposlite of stibnite. This conclusion is based upon the high tempera-
ture conditions of the formatlons as observed by the writer in most of
the base metal deposits. Southeastern Alaska repreasents a steep, rugged
mountainous strip of land sitvated along the western slde of the great
coast batholith, and protected by numerous small and large islanda mak-
ing up a belt 50 to 70 miles 1n width bordering the mainland strip on
the west., This island belt, which contains various sedimentary belts,
invaded by smalllintrusivas, is to a great extent genetically related to
the coast batholith itself. The corea of the larger 1slands represent

smaller satellitic 1lntrusives of the coast batholith, Both the main con-



tact belt to the east and the island belt on the west have been denuded
to where a consliderable portion of the igneous intrusives themselves
are exposed. Asg a result the surrounding formations have been, through
extensive metamorphism, subject to high temperatures and pressures. As
a result the majority of the metalliferous deposits are of high tampera-
ture origin.

Stibnite, which is ths only primery economle ore of antimony,
is deposited under condltlons of low temperature and usually in small

veins, bunches, disseminations with other base metal sulphides, and rarely
in replacement depogits. All of these types are usually of shallow depth
and deposited under low temperature eonditiong. Thelr occurrence may,
howaver, be In any rock type. Depositas of stibnite may probably have
formed Aduring the invasion of the coast batholith and 1ts satellitic
intrusives of Mesozolc age 1in Southeastern Alaska.* Such is the condition
found to exist by Mertie** in the Feilrbanks, Kantishna and adjecent
districtas of the interior of Alaska, closely aascclated to granites,
diorites, quartz diorites, and monzonitic rocks. Since the intrusive
masses of Southeastern Alaske are of these types and age, primerily,

this assumption is loglcal. However, since very few antimony deposits
have besn found, 1t is logical to aasume that most of them have been

erodad during the interval since Mesozoic time.

*Buddington, A. F., U. S. Geol. Bull. 800, pp.

*¥Mertie, J. B. Jr., The Yukon-Tanana Reglon, U. S. Geol. Survey Bull,
872, 1937, pp. 241-242.



Deposits of stibnite and cinnabar, where the two minerals are
agssoclated, as in the Kuskokwim and lower Yukon districts, and agsociated
with Tertiary period of intrusion,* are not kmown to exist in Southeastern
Alaska. VWhile some of the few'known oceurrences may be related to the
Tertiary period, none have basen definitely provén, and generally, Tertiary
Intrusives are belleved to be relatively few in all of Southesstern Alaska.
The few known occurrences of antimony are inclosad in Jurassic or Cre-
taceous sedimants‘and volcanics** and near or closely related to intrusives
of the coast batholith age. They represent deposits of hydrothermal
origin as a later stage or reocecurrence of solutions through fractures,
later than the first occurrence of mineralization which formed the
greater portion of the gold veins of Cretaceous age in Southeastern
Alagka. Theae deposifs formed at peri;ds of lower temperature and after
e great portion of the overlying sediments and voleanica had been removed.
Four of the knmown occurrences are located near gold-producing areess, more
or less situated on the outer zones. Only tracee of gold, however,
were determined in them. Only ome of the known ocourrences contains ore
of a shipping grade and in this instance shipping quantitises have not to
date been pvoven.

Antimony ore and concentrates are purchased by the Metals
Reserve Company by agreement through the Territorial Assey Office at
Ketehikan, Alaska. This purchase depot is the only one in Southeastern
*Mertie, J. B. Jr. and Harrington, G. L., Mineral Resources of the Ruby-
Kuskokwim Region, U. S. Geol. Survey Bull. 642, 1915, pp. 262-263.

**Buddington, A. K., U. 3. Geol, Survey Bull. 800, Plate No. 1.



Alaska, and ore and concaentrates are purchased on a baslie price per
unit of 20 pounds, graduated according to percent of antimony contained.
Lots of ore or concentrates may be not less than ten tons and must be
delivered at the purchase depot, The following prices are in effect for
the year 1943:

Price Pald for Iry Short Ton

Antimony Assay Unit of Antimony Metal
20% .15
25% $i.-::o
30% 1,65
40% 1.75
50% 1.85
55% 1.925
60% 2,00
70% 2.15

Antimony Occurrences

/_.
72C o
Ketehikan éfes:é"t-— L

wiac !
The most promising showlng of entimony in Southeastern Alaska

is on the Hot Air group of cleimg, owned by Vel Klemm of Ketohikan. Stib-
nite oceurs in two showings 200 feet apert, located inland thrse-fourths
of a mile from a point 1 mile east of Polnt Caemeno on the southernmost
tip of Cleveland Peninsula, 20 miles north of Ketchikan. The south
showing (note sketeh), exposed in a long rock cut and in two short

shafts, eppears to be the top of a small lens, the dimensions of which
have not to date been determined. The ore, consisting of nearly massive
atibnite, has a width betwesen 3 and 4 feet and 1s exposed on the south
gide of the west shaft to a depth of 12 feet and for en additional 6

feaet 1n depth in the east shaft. The ore in the east shaft is sxposed



in the bottom with widths of 42 incbes on the north side and 52 inches

on the gouth sigde. The length other than the width of the bottom of

the shaft has not been determined, The rorth showing, 200 feet north-
west, consists of stibnite disseminated and in thin fractures in lime-
stone and schistose phyllites., Inspectlon showed the amounts of stibnite
in this no¥th showing to be not commerciml. Three echannel samplas taken

from the south showlng gave the followlng results:
Width Antino

Semple No. 648 - bottom east shaft, north wall 42w .
" * 649 - " " " gouth wall 474" 42,82
" #6850 "  west shaft, " ® 43" 48,86

The following extract describes the geology* surrounding this
prospeat:

“The antimony showings of thls group are situated along
a contact of thinly bedded bluish limestone overlying graphitiec
glate or phyllite. This contact strikes N. 280 W, and the dip
varies, due to folding end dlstortion, at a low angle to the
east. These sediments are classified as of either Jurassic or
Cretaceous™in age and meke up the greater portion of Cleve-
land Peninsula., Associated with the sediments are intercalated
beds of tuffs and gresnstone volecanlies. Both the phyllites and
limestone strata have been fractured and the phyllites have bseen
subject to considereble stress. They are schistose, and more
or less graphitic in composition. The minerel stibnite is found
contalned in the fractures mainly in the blua thinly bedded lims-
stone and in the schist in close proximity to the beddlng contact,
A dike of greenstone schist shows in the large cut which contains
the shafts (note sketech), The strike and dip of the dike could
not be determined due to the sloughed condition of the cut.
It appears to strike north with the sediments, and to have a
steep dlp to the southwest, cutting the sedimants. This dike 1is
mineralized with pyrite and low assays of gold were reported.
The relation that the dlke has to the shoot of stibnite ore that
occurs in the shaft is not kmown. * * * X *n

*Roehm, J. C., Preliminary Report of Val Klemm's Antimony Prospect,
unpublished report of the Territorial Department of Mines.

**Buddington, A. F. & Chapin, Theo., Geology and Mineral Resources of
Southeastern Alaska, U. S. Geol. Survey Bull, 800, Plate No, 1.



Further undermineralization in the same report:*

#*The only mineral of ecomonic importance noted was stibnite,
and the small shoot located in the shafts contains conmercial
values. The mineral occurs as small radlating needle-like crystals
up to large platy masses, ocurved and deformed by movement, as-—
soclated and intergrown with quertz and calcite., Small amounts
of realgar were noted, disseminated through portions of the ors.
Pyrite and pleces of limestone and sehist are also included in
the ore. K oK Ok % ke

74 boprif
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A small quartz veln containing stibnite 1s located on the

Viotory group of claims on the north shore of Reld Inlet in Glacier
Bay. The claim group is owned by the Is Roy Mining Company and the
KW -2~
dlscovery was mads by J. P. Ibach.
The discovery consists of a flssure veln, which begins on

the shore of Reid Inlet, and strikes N. 430 W, and dips 80-850 NE, The

vein renges from 12 inches to 3 feet and small quartz lemnses containing

,—)/
stibnite occur at intervals along the vein. The formations transgresgsed (. J
_vransgressed

by this fissure consist of a contast zone with a granitic mass to the
east which changes into metamorphosed limestone, slates and green
caloareous slates to the west. These aliered sediments within the con-
tact zone occur as large and small broken fragments and masses, ingulfegd
in the whole, through which the ore bearing flssure ocuts. Due to the
various fregmental messeg, the flssure is irregular in strike, but

generally follows the strike of the sediments N. 43-45° W.

Op. eit., p. 5.
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The main showlngs thus fer exposed, since no development has
been accomplished, consist of two small quartz lenses containing both
massive seams and disseminated stidbnite. The precipitation of this
mineral is the result of ascending hot solutions which were forced up-
ward at loei points of splits end joint lntersections on the hanging
wall of the vein.

No. 1 lens 18 located on the Vietory clalm 400 feet from the
beach, as measured along the slope, at an elevation of 180 feet, Here
the fisgure splits and joins egain within a distance of 50 feet. The
hanging wall portion contains the most stibnite in small bands and dis-
seminations with 15 inches at the widest portion, The formation here
is a calcareocus green slate., The seams of nearly massivé stibnites range
up to one inch in width, several of which mmke up the width of the vein
with interspaced disseminations and gouge materlal.

Sample 990 was taken across 12 inches near the central portion
of the lens. Assay resgults of this sample amounted to nil in gold and
11.7? perceunt antimony.

No. 2 lens is located above No. 1 lens at an elevatlon of 380
feet, and a measured slope distance of 850 feet from the bsach. The
length of this outerop is 30 feet and its maximum width 13 12 inches.
The formation contalning this lens consists of a contaost rock compdsed
of feldspar, quartz and lime minerals. Banding of the ore is again
evident as in No. 1 lens, however, the lens a3 a whole appears to con-

taln lesser amounts of stibnite.

-7 -



Sample 991 was taken across 12 inches of the ceniral portion
of the lens. Results by assay gave results of nil in gold and silver
and 10.32 percent antimony.

A small showing of stibnite ore iz located on the Antimony
mineral olaim, 4 miles northwest of Douglas, Alaska on Douglas Island,
in the cresk bed of Eagle Creek at an elevation of 400 feet and 4,000
feet from the beach., The dilscovery was reported to have been made by
Ralph Thompson in 1932, and the claim is owned by John Sve of Juneau.

The showing consists of a compound vein of gquartz and the anti-
mony sulphlde stibnite, ranging in width from 6 to 16 inches. The
exposure 1ls in the bed of Eagle Creek and for a few feet on the south
bank end for a total distence of 70 feet ln length. The vein starts on
the east at a oontaot of metamorpric sedimentary schist and greenstone
lava. The veiln lies wholly wlthin the laeva and represents a filled
fracture by hot ascending solutions. The strike is N. 85° W. end the
dip is s8lightly off vertical to the north, The contact between the
sedimentary schist and the greenstone lava is represented by a wide
shear zone consisting of schistose sediments that range from gray
phyllites to limy schists and intercalated lava dikes. This contact
strikes N. 300 W, and the dip is 66° E, The schists near the contact
are highly altered and minerallzed, containing iron pyrite. Ths green-
stone lava is a compact dense green rock, fine grained texture with

phenocrysts of a short green mineral thought to be augite.



The compound vein consists of a reguler 6 to 7 inch impure
quartz vein on the hanging wall, with 2 to“6 inches of nearly massive
stibnite, and widths of disseminated stibnite on the footwall. The
hanging wall quartz 1s hard and drusy and deposited around sngular
brecciated rock pieces., This portion of the veir contains only a small
amount of disgeminated stibnite. The footwall portion is made up of
nearly massive stibnite with a banded structure and long bleded crystals,
in part, and in other parts of dimseminmtions in the gquartz., In the
gmall cut opposite the oreek bed on the south slde the massive stibnite
ore appears to dbe widening in depth.

Sample 1093 represents a channsl sample across 16 inches in
the bed of the creek. The following assay results were obtalned: Au,
nil, Ag. nil, ang Sb, 20.72 percent.

Sample 1094 reprssents a 6-inch channel sample of nearly
massive stibnite from the cut on the south side of the oreek. Thias
sample gave assay results of nil in gold and silver and 51.83 percent
antimony.

Stibnite occurs associated in two of the veins of the Clark K% '~ 7%
gold prospect located on Gold Branch of Carlson Creek 6% miles east of |
Juneau., This occurrence is described as follows in U. S. Geol. Survey
bulletin 783:*

"Stibnite occurs in needle forms in bands and disseminated in

the quartz on the John W. and William N. clalms at an altitude
of about 2,100 feet. * * * * *

"On the William N. claim an area has been stripped which

shows a maximum width of vein of 280 feet. This veiln strikes

about north. Some of the quartz here 1s accompanied by stibnite,

*Smith, P. S. et. al., Mineral Resources of Alaska, Report of Progreass of
Investigations, 1924, U. S. Geol. Survey Bull., 783, p. 51.
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A specimen of the vein matter with stibnlte is reported to have
assayed $2.80 in gold and $4.25 in silver to the ton (the silver
being computed at $1 an ounce).™
Assay results showing the amounts of antimony contained are
lacking. However, commerclal amounts and values are spparently lack-
Ing. This stibnite association with gold wvalues in guartz velns is the
only known occurrence in Southeastern Alaska., These gold veins are
wholly within the intrusive mamss of the coast batholith of Jurassic or
Lower Cretaceous age.
Stibnite was reported to ocour in minute radiating needles
inclosed in calcite in the Queen mine* south of Junesu, KAV2"67
The occurrences of stibnlite within the Juneau Gold Belt, while
not of economic importance, are believed, with thelr close association to
the gold deposit, to be related to the Jurassic or Lower Cretaceous
intrusions which formed the gold deposits.

72
Patersburg_niitgzzz§“

Stibnite ocecurs with other more numerous metallie sulphides 4,)55
\\

in & limestone replacement deposit in Akihule Bay, Coronation Island.
This deposit 1is exposed at high tide level at a point at the foot of a
bigh limestone bluff one-quarter mile from the entrance on the east slde.
The showing consists of both massive bunches and disseminated sulphides
in a light buff colored limestons exposed only a few square feet 1n area
and s few tona of float scattered along the beach. The ore occurs at the
intersection of two zones of fracturing. One set strikes N. 200 E. and

dips 60-65° SE,, and the other set strikes N. 200 W}, =nd dips 50°© SW.

- 10 -



These zones of fracturing occur near the intersection of = basic and an
acidic dike. Massive bunches of sulphides occur at the interséctions ot
the fractures. Replacement by the sulphides of the limestone 1s evident
along the fractures. Some masses of sulphidss occur as flat-lying
langes of small proportion which appear to follow down on the apexes

of the fracture intersections toward a basic dike 100 feet south.
Sulphide float pieces can be followed from the showing in places at

high tide level into the heavy slide materiasl nearly to this basic dike.

The metallic minerals contained in the sulphides are, in order
of sbundence, pyrite, pyrrhotlite, stibnite, sphalerite, a little chalco-
pyrite and small amounts of gold and silver, determined by assay. The
gangue minerals are calclte, blue and white quartz, limonite, menganese
oxides and possibly carbornates, an unidentified black mineral, and lime
ailieates.

Sample 1082 consisted of a lO~pound sample made up of‘pieces
taken from the outorop and numerous small pieces taken from the larger
float pieces. This semple gave returns of 0.14 oz. Au., 0.20 oz. Ag.
per ton, 3.554 Sb., 1.89% Zn., and a trace of copper. Approximately
200 toms of this ore could bé readily mined from the showing above tide
water and the loose float on the beach.

Ssamples of a good grade of antimony ore were recently received
from Harry Colp of Petersburg. These ranged from a few needles of atib-
nite in a queartz gangue to nearly pure stibnite. Evidence of atrong
hydrothermal action was indicated by the type of the ore. Apcording to
Mr. Colp,* this conslsts of a chimney deposit and 1s located in Wrangell
Nerrows 1n the Petersburg distriet. This occurrence has not been examined

by the Department nor are representative assays svailadble.
*Written communication of JanuarIlé, 1943 from Mr. H. Colp.



Hyder District:

Tetrahedrite, a copper-antimony sulphide, is found in many of
the prospects in the Hyder district assoclated with other sulphldes., No
oceurrence of stibnite in the district 1s knmown by this Department. Since
the amount of antimony in the mineral tetrehedrite oconsists of only a
smell percentage, and the mineral iteelf is not abundant ln the ores, or
in large tonnages at any orne deposit, none of the deposits is herein des-
cribed. Small amounts of secondary antimony minerals have been noted in
the oxidation products of gsome of these deposits, but the amounts are not
of commercial importance. The properties in the Hyder distriot whieh
contaln ore in which tetrahedrite ocours are herewlth listed:

Olympia and Olympla Extension claims
Monarch Claim

Alaska Premier

Daly Alagka

Gold Clirff Premier

Cantu

Ninety Six

Homestake

Silver King

Keno

These properties are of importance on account of their metal-
liferous content other than antimony, and detalled reports can be founad
U. S, Geol. Survey bulletin 807.*

*Buddington, A. F., Geology of Hyder and Vieinity, Southeastern Alaska,
U. 8. Geol. Survey Bull. 807, pp. 63-1ll12.
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ASBESTOS D:=T0ZITC

Commerciel deposits of asbestos are not kmown to occur in
Southeastern Alaska, The only type of asbestos that could be economlically
mined under present conditions in Alaeske Is the strong fiber variety
chrysotile, This mineral occurs in the Kobuk region and is of excellent
grade,* however, its existence in Southeastern Alaske is not known.

Three occurrences of asbestog minerals are known in South-
eastern Alaska. Two of these are tremolite and the other the rare type
known as mountain leather.

Tremolite is & magnesia-lime silicate** gontact mineral con-
taining 57.7 percent silica, 28,85 percent magnesim, and 13,35 percent
lime. When found in fibrous form it 1s termed asbestos; however, it
does not possess the valumble qualities of chrysotile and anthophyllita,
It occurs in veins and shear zones as slip flber in rocks of high
magnesium content such as crystalline limestone, dolomlte, and schists.
"Industrial Minerel and Rocks,"” publisbed by the American Imnstitutae of
Mining and Metallurgy in 1937, gives the following occurrences ard uses
as an asbaesgtos:

"'remolite occurs in masses of white to dark gray colummar

or bladelike crystels, which generally are brittle, and are used
principally for wall insulation or certaln cemented products.
This mineral has been found, howsever, occurring as fibers of suf-~
ficlent length and flexibility to be of a sploning grade. As it
has particularly good acid-resisting quality, it is especially
suited to the manufacture of filter pads, used in filtering fruilt
juices and acids.”

*Reed, Irving M., Uppublished Report, 1931, Territorial Department of Mines.

**Dana, A Textbook of Mineralogy, p. 297.



Tramolité, which is in itself a contact metemorphic minersal
formed by alteration from other more primary minerals,'alters to tale,
sometimes of the fibrous type. It hes in a few instances beern mined,
ground, and used as a Qource of tale. Conditions resulting from the

present war have caused an increased demsnd for tale,

e (. ,f
Juneau,ﬁi;er&ct:

A deposit of emphibole sehist of the tremolite wvarlety occurs

Ocourrences

on Mansfisld Peninsula on the north end of Admiralty Island. The loca-
tion is 2% miles inland from tidewater from a point at the mouth of
Bear Creek on the sast side of the peninsula, The latter point is 15
miles via airline due west of Juneeu.

A small amount of development was accomplished by the Alaska

5
i
Asbestos Compeny, Inc. prior to 1930, which consisted of an opencut

across the belt of tremolite schist, and a road from the beach to the

property.
The occurrence 1s described by B. D. Stewart® as follows:

"The deposit in which the fibrous tremolite is found occurs
in the form of a belt of talcose schist of prevailing dark greenish
hue that 1s exposed by a bedrock trench over a width of 64 feet.
* % X % K Much of the trench was excavated in loose material that
originally covered the bedrock along the hillside, but near 1ts
northerly end it reaches a depth of sbout 2 feet bereath the bedrock
surface of the valley floor. * * * * * The bedrock material near
this northerly wall of the belt which, as previously stated, is a
movemsnt plane, 1s contorted and brecclated and surfaces of in-
dividual fragments are slickensided. Between the fragments and
folliae of the schiat are small messes and veinlets of fibrous
tremolite which occasionally assume the form of cross-fiber
structure. The bulk of the fibrous matsrial, however, is of the
slip-fiber variety. * * * * *

*3tewart, B. D., Occurrence of Temolite Asbestos on Admirslty Island,
Unpublished Report of the Territorial Department of Mines.
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"The schist bedrock in which the flbrous material occurs 1s
talcose throughout the width of the entire belt. Except for oc~
casional small orystels of pyrite, it 1s so soft and free from
grit thet 1t may be chewed without discomfort to the teeth. The
fibrous material is likewise exceedingly soft. When.rubBed-:ba=.:
tween the palms of the hand it 1s converted into tale powder which
disappears entirely into the pores of the skin.®

An analysis of a sample made up of thelﬁmphibole schlisgt from

this deposit, BDS. No. 738, gave returns of 22.41 percent Mg0O.

—_—

This deposlt may, under the rapldly changing economic conditions,
particularly as applled to Alaska, become of ecoﬂomic'value. The use
of this rock as a low grade asbestos may render it of value for insula-
tion, both in private duildings and surface and underground‘construqtion
by the Army and Navy in Alaska. Asbestos is one of thé best fireproofing
and heat-insulating materials kunown. Soma-of the following uses, as
quoted from U. S. Bureau of Mines bulletin 403,. "Asbestos", by Oliver

Bowles, might be applied in Alaskan construction:

"large quantities of the shorter grades of asbestos are used
in the menufacture of building materials. Roofing shingles made of
portland cement and asbestos are used extensively. Compresssd
sheets of asbestos combined with cement are used for corrugated
sheeting, wall board, mill board, lumber, and floor tile. Cor-
rugated asbestos sheets have special merit in constructing chemical
plants or other buildings exposed to a corrosive atmosphere. * * * *
Asbestos-cemént products are used increasingly in Europe as roof-
ing, ceilings, partitions, paneling, linings of interior and ex-
terior walls, water pipes and gutters. It is claimed that the
pipes and gutters are weterproof, require no palnting, and compare
favorably in strength with cast iron."

It is beconming apparent that permanent construction in Alaska
should be fortified with the qualities of insulation and protesction from

corrosion, as well es non-inflammability. These qualities are of extreme



importance in militery and naval construction of supply depots, under-
ground storage, etc., Thus the tims approaches when a ready supply of
these materials should be availablé near the area of utilizaetion. There
are in Southeastern Alaska abundant limestone and deposits of gypsum for
the meking of cement, together wlth low grade asbestos, which would be
favorable for future construetion. ‘A.detailed survey of these resources,
together with the establlishment of a amall industry, would be beneficial
to the Territory.
Again the tale contained in the Admiralty Island deposit may be

a gource of supply for the newly developing synthétic rubber industry.
Available sources may be nearsr menufacturing centers, but certainly not
nearer salt water transportation. The magnesium content of the asbestos
zone and the country rock surrounding this deposlt might meke a possible
maguesium development, providing metallurgical extrastion processes ere
developed.

| A deposit of mountaln leather, a cross-fiber varlety of asbestos,
and known for its intense heat resisting qualities, is Jmown to exist on P
Lemesurier Island in Iey Straits. J. P. Ibach of Juneau, Alaska is re-
ported to be the discoverer and holds the property at the present time.
This deposit has not been sxamined by Territvoriasl representatives and no
description of it is avallable. Seversl samples have been submitted to
the Department, and those submitted to the Johns-Manville Company were
reported to be of excellent grade.*

*Written communlcation of November 28, 1934 received by the Territoriagl
Department of Mines from Henry Mulryan, Geologlst for Johns-iManville Co.

WY
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This mineral 1s light, floats on water, end due to the lnter-
lacing of fibers, 1t 1s extremely tough. It oceurs rarely throughout
the world and is only economically mined in a few places.

The occurrencesa of this mineral on Lemesurier Island were
reported to be on the southeast slde of the island in dark solored
intrugsive rock. Numerous ocourrences of small velns along minor
slippage zones on a low barren mountain were reported as extending over
an extensive area. The veins were reported as small, ranging only a
few inches in width.

There have been no attempts to develop the property to date.
It was eoxamined by a representative of the Johne-Manvllle Compaeny in
1934, It was reported that approximately 75 tons of this mineral was
in sight at that time, A later communication from the Johns-Manville
Company indicates that the company has located a source of this material
nearer their plents and that they did not have an asbestos plant on the
west coast.*

7
Ketchikan :ﬁ?‘xﬂm

Marbleized veds of dolomitic limsstone ocour intercalated in

the gnelssle schists that occupy the entrance to Walkers Cove located on
the east side of Behm Canal, Slide No. 429%*from samples submitted by
A. Wolf***ghows a marbleized dolomltiec limestone with approximately one-
third of the contained carbonate minerals altered to tremolite. Small
seams were reported as observed In the area containing short fiber
asbestos., The extent or quality of this apparent varlety of tremolite
is not known.

*Written communication of September 6, 1941 from the Johns-Manvillae Co.
to the Commiasioner of Mines.

**0n r£ile in the office of the Department of Minas.
*¥¥ka1. Wolf, verbal communicat}gn regarding this deposit.



CHROMITE . ..Z.Z

Chromite, the only ore mineral of chromium, ocscurs in five
localities in Southeastern Alaska. Only three of these localities are
worthy of meuntion, since the other two contaln only traces of the mineral.
The geologlcal conditions surrcunding each cccurrence are very similar
in that the chromite occurs in basic to ultrabasle rocks. Only one area
offers any chance for an immediate production and there to & very limited
extent. Alaska has reserves of high grade chromite ore on Kenal Penin-
sule® which is not included 1in Southeastern Alaska.

The purchase depots in Alaska eare not authorized to purchase
¢hromium orse, However, the Metals Reserve Company maintains purchase
depots for the ore in Oregon and northern California. Mining of chromium
ore in Alasks will necessitate the delivery to one of these depots at

the producer's expengse. Three grades are accepted, with the following

speclifications:
High Grade  ILow Grade, Low Grade,

A B-%
Grgoa. minimum 45 40 40
Silica, maximum 11 13 -
Phogphorus, maximum 0.20 0.50 —
Sulphur, maximum 0.50 1.00 -
Chroms-iron rati®; minimm 2.5:1 2.0:1 -

*Guild, Philip W., Chromite Deposits of Kenai Peninsula, Alaska, U. S.
Geol. Survey Bull. $31-G, 1942,



Prices per long ton of 2240 pounds dry welght are:
High grade - $40.50, plus 90 cents per ton for each unit above 45% and
plus $1.50 per ton for eech tenth increase in ohrome-
iron ratio to a maximum of 3,0:1.

Low grade-A - $28.00, with similar bonuses for exsess over base specifi-
cations.

Low grade-B - $24.00, plus 60 cents per ton for each unit of chromic oxide
in excess of 40%.

Under f@m existing prices the mining of chromite would be within
the limits of economioc mining in Southesstern Alaska. The following
oscurrences, while they offer no large reserves, are within areas whers,

with further prospecting and development,
commercial orebodies may be discovered with-development-and further
-prospecting. There has been very little incentive for prospecting for
chromite or its development prior to the present emergency. As a result,

there are no chromite developments in Southeastern Alaska. The writer

recomnends the following areas for further prospecting and develorment:

/uun_/"
Petersburg é:strie$: P
PRSI 2

Red Bluff Bay Deposits: Chromite wes found and recognized in

Qccurrsences

the ultramafic rocks of Red Bluff Bay by Ray Race of JTumeau in the yeer
1933, Samples were submitted to the Territorial Department of Mines and
a preliminary sxamination was made by B, D. Stewart, Supervising Engineer
for that department, immediately following the discovery. This was fol-
lowed by exmminations of thrse engineers for commercial firms, and last
by the strategle minerals investigation of 1942.*

*Guild, P. W. & Balaley, James R., Jr., Chromite Deposits of Red Bluff
Bay and Vieinity, Baranof Island, Alaska, U. S. Geol. Survey Bull. 936-G.



The Red Bluff Bay area is located on the east comst of Baranof
Island, due west and asross Chatham Strait from the northwest tip of
Kuiu Island. The ultramafiec intrusive bodies in which chromite oceurs,
according to the U. S. Geologlcal Survey,* consist of the small area,

1% square miles, located at the entrance on the east side of Red Bluff
Bay, and seven other occurrences 10 miles inland in a west-northwest
direction., These inland occurrences have not been visited by any repre-
sentative of this department, Chromite was disoovered in these inland
intrusives by Joe Hill in 1936. During that year chromite samples of
good grade were submitted to the department by Hill, Guild** in his
investigations, found no deposits of economie importance in these
interior ocourrences. He lndlcates that the only ochromite deposits of
acononic value are those eonfined to the ultramafie intrusive maas on
the east side of the entrance to Red Blufr Bay.

The ultramafic intrusivese consist of dunite and pyroxenite
which have Bean altered to serpentine and contain zones of talec. These
intrusives have invaded a ssquence of phyllites and greemnstons schists
of Triassic (?) age. Chromite osccurs as small lenses or tabular masses,
disseminations and thin laysrs in the dunlte and paralleling the layers
of pyroxenite.

Eight deposits are knmown to occur on the Red Bluff Bay in-
trusive mass, five of whioch contain small tonnages of a grade which can
be shipped without concentration., An estimated tonnage of shipping grade
*Op. elt., p. 2.

**0p, cit., p. 2.



ors ammounts to 570 tons of 40 percent or more chromic oxide content, and

a possible tonnage, estimated from au;fdce outerops, of 29,000 tons of
concantrating ore averaging 12 percent of chromic oxide.* The ratio of
chromium to iron 1s low and does not moet the specifications of the Metals
Reserve Company for the two higher grades of ore, and would command the
low base price of $24.00 per ton plus 60 cents per ton for each unit in ex-
cegs of 40 percent of chromlc oxide. To mine, concentrats, and ship this
low grade ore would be a marginal undertaking under present prices and the
1limited known possible resarves.

/qcvéul
Ketahikan

Chromlte occurs in two areas in the Ketchiken distriet, both
having been discovered by the writer, and each offers possibilities,
with systematic prospecting and development. Both are within easy
acenss to salt water transportatlon and both offer a possible future
gource of chromium, with concentration applied to low grade disseminated
deposits, Neither Is of value as an immediate source of fhis metal.

SCLusrislnn

\41“4—|r7 Mt, Burnett Chromite Depesi$s: The mineral chromite occurs

within the scope of two small intrusive areas on Cleveland Peninsula,
locally mown as the Mt. Burnett ared, and situated inlend between Vixen
Inlst and Union Bay (note location sketoh). k. Burnett, and the as-
sociated ridge to the north, is an ulirabasic intrusive mass which has
invaded the metemorphic schists and sediments that ocoupy a wlde belt

on the west side of the coast batholith, and whose definite age is not

*0p. c¢it., U. S. Geol. Survey Bull. 936~G, p. 186,



kmown. Generally, the intrusive mass, as shown by outcrop, is a segre-
gation of the various basic rocks that oceuwr in bands that encircle the
elongated mass. These range from peridotite to hornblendite and gabbdbro,
alvernating from one to the other as successive flows,and grading into
pyroxenite and dunite as a central core. Many dark basic dikes cut
through the schists and radiate out from the basgic intrusive mass.

Chromite was traced by numerous small pieces of float, and
irregular ocuteroppings for a distance of 2 miles along the high ridge
over the top of Mt. Burnett. This conslsted of a zone of dissemination
across a width of 200 feet. In the zone the chromite is wldely scattered
and hags some associated magnetits in places; however, some of the bunches
are very pure chromite. On the ridge northwest of Mt. Burnett, chromite
was found in irregular masses and disseminations for a distance of 2 miles.
Here conslderable more magnetite 1s assoclated. On thls northwest ex-
posure the dunite and pyroxenite are intermixed and the ares of outcrop
is smaller than the dunite mass of Mi. Burnett. The occurrences range
from 1600 to 2400 feet in elevation.

Sample 441 consisted of mixed pieces of shromite teken from
various outcroppings on Mt. Burnett and gave an agsay result of 17.72
percent chromium.

In some outcrops, particulerly those of the north exposure, con-
siderable magnetite and 1lmenite wes noted assoclated with the chromite

Following the inltial dlscovery by the writer, two small lenses
and zones of chromite occecurrences were discovered by Axel Carlson and

Ir. Peterson of Ketchikan. The following description of these occurrences



is ineluvded in an unpublished sumery repbrt:*

"The No. 1 or lower, showlng was encountered at an elavation of
2150 feet on the barren northeast slops of Mt. Burmett. Here a
curved lens of ilmenite-chromite ore was found contained in the
apex of a nearly closed fold. The strike of the longest limdb of
the fold containing the ore was N. 530 W, This limb has a dip %o
the northeast. The plunge of the fold was southeast at-a stsep
angle. Solid ore was exposed on the northwest limb for 30 feet -
end this ranged from one lnch on the northwest side to sighteen
inches in width at the apex of the fold. Small bunches and seams
containing disseminated chromite were found extending over a disfance
of 200 feet. The ore appears to follow the apex of the fold in
its steep dip to the southeast.

"Sample 848 was taken across the lens at its widest portion
of 18 inches. This gave results of 21,7 percemnt Orz0z and 22,7
percent Fe. : .

"Showing No. 2 is looated 300 feet southwest of No. 1 at an
elevation of 2250 feet. It consists of a flat-lying lens of 11-
menite-chromite ore 12 feet in length and averaging 20 inches in
widbh. Alongeside were several small seams up to one inch in wldth
that persisted for several hundred feet in length with a strike
of N. 450 W. and a dip of 429 SW. The flat lens had a low dip to
the southwest, but appears to be related to no definite structure
and its depth is very indeflnite. The persistent seams and = few
irregular bunches were traced over a distance of 300 feet,

"Sample 849 was taken across the flat lens over 20 inches in
width. This sample gave results of 21.8 percent Crp0z and 24.¢
percent Fe."

The Mt. Burnett area has not been thoroughly prospected for
obromite and the chance of discovering other bodlies is considered very
good. The amount of known chromium ore in this arsa, under present
gpegifications, ls not to be copsidered as a reserve.

Yellow Hill Chromite Qccurrences: The mineral chromite was dis-

coverad by the writer to be contained in the ultrebasic intrusive which
forms Yellow Hill on the central western portlon of Amnette Islarnd, one
and a half miles south of Metlakatla. -The area of outeropping dunite

*Roehm, J. C., Unpublished Surmery Report of Mining Investigations in
the Ketchikan District, Sept. 10 - Oect. 9, 1941, pp. l1l-2.



conslats of 500 acres comprising Yellow Hill, whilch rises toc an alevation
of 525 feet, and there 1s another 200 or 300 acres extending south from
Yellow Hill gt & lower elevatioqzand which extends to Tamges Harbor., This
extenslion strikes in the general direction of the ultrabasic mass which
crosses Duke Island to the south, and may be genetlcally connected with it.
The mass of dunite comprising Yellow Hill is mearly one and a fourth miles
in lepgth and three-fourths of & mile in width. Small lekes occupy
basing along the east and northeast“§99t}99§min thg dunite, The contact
at the foot of the hillfiéwgé;éred with vegetation and taiﬁé;fﬁiéh the
exception of the northwest portioq) Here a blended contaet is in evi-
depnce with a gradual incfeasé of-pyroxene and a decreage of olivine.ﬁntil
the outer portion becomes a coarse crystalline pyroxenite, The wﬁdth of
the pyroxenite band was not determined; however, beoth gebbrolic and
dioritic rocks wers encountered less than one half mile fo the northwest.
Directly north and northeast of Yellow Hill greenstone volecanies outcrop.
These are clagsified by Buddington* as of Jurassic or Cretaceous age.

The contact between the dunite and the volcenics la ocovered, Howevar,

the writer is of the opinion that the volcanics overli%tha ultrabasic
mass and are of a later age. This opinion is based on lack of meta-
morphic evidence in the volcanics. On the east side a low valley
partially filled with glacial moraine separates the dunite mass from the
Annette granite, the latter forming the central and greater portion of
the island., However, elong the east border of the dunite outcropplngs

*Buddington & Chapin, Geology and Mineral Resources of Southeastern
Aleagka, U. S. Geol. Survey Bull. 800, Plate 1.



pyroxene crystels were noted to be increassing, indicating the presence
of the pyroxenite band. The relationship of the Annette granite with 75
the ultrabasic intrusive was not observed. At the rock quarry at the
foot of the hill on the southwest extension, a complex of basic formatioﬁs
was observed. These consisted of fine grainsd dark formations ranging
through dunite, hornblendite, pyroxenite and serpentine. Chromite was
not observed in the formatlons of this complex.

The massive dquuite, as 1t appears on 1ts weathered surface, 1is
a light buff to grayish brown in color, whioh from a distance appears to
have a pinkish yellow hue. The unaltered dunite is fine grained, has a
dark greenish gray color, with occasional lustrous black spinels, mainly
chromite and megnetite. Pyroxene crystals in scattered segregations
with associated serpentine sesms and veinlets and small irregular bunchses
and disseminations of chromite are contained more or less generally
through the entire dunite mass. The ohromite is to a 1arge.extent ag-
sociated near and with the small serpentine veinleis and the scattered
small bunches of pyroxene. There were no areas of serpentine or pyroxenite
of any extent nmoted within the dunite mass, However, numerous pileces of
pyroxenite float are evident in the thin glacial moraine: which l1s
irregularly scattered about the hill and along the lake shores. This
goattered moraine supports a small emount of vegetation and some portions
of the dAunite mass are sparsely coversd. Such is the conditior on the

southeastern and scuthern portions.



Major structural features were not encountered within the
dunite mase. Minor structures such as east-west trending seams ang
1rregular fractures are evident, and alopg these indlcation of a slight
movement 1s evident., These seems and fractures contain thin fiims of
gerpentine. The ususl small woathering cracks and open fractures, which
cauge the dunite to break intoc nearly square blocks, are 1in evidence,

Commercoial chromite deposits were not observed during the
three-day examination of the area. Further investigation, with clo=ze
prospecting and possible development, may reveasl commercial deposits.
The most concentrated area of dlsseminated chraomite was found in the
southeastern portion of Yellow Hlll, where the elevations lower to a
hundred feet above sea level and inereasing vegetation obscures exposures
from view.

To the writer's kmowledge this is the only written account
of the detalls of this chromite oecourrence to date. This detalled
information is given ms an aid to those wishing to continue the search
for chromite deposits. Anmnette Island 1s wholly a wmilitery reserve and
permission is necessary from military authorities on the island before

admittance may be gained.



it el

COAL U 27 7L

Extensive coal bearing formations are lacking in Southeastern
Alaska. Those which are kmown to contain coal ars relatively small
geattered areas, consisting of small shallow basin remnants of Tertiary
age. Sedimentary formations of the Carboniferocus period are few and
small, and no coal measures have been discovered in them., The same con-
ditions exist with regard to Creteceous sedimentary formationa, however,
they are mors extensive in arse, but also lack coal measures. The coal
measurses assoclated with the Tertlary sediments are deposits of thin beds,
and contain " irregular structure. The coal measurers contaired are thin,
and in places they are badly crushed and generally of poor quality. They
are, according to Buddington,* found only in the Eocene series of the
Tertiary period. There are in these meagsures exceptional occurrences which
have a possibility, with development] of supplying soms of the needs of
Southeastern Alaska. Mowever, there 1s considerable doubt as to amounts
belng availsble to supply industries that are large consumers. A
geological feature, which in part accounts for the exceptional occeurrences,
end one to be considered 1n future prospectin% for coal, is the close as-
socintion of the lower Eocene or coal-bearing sediments and the later
Tertiary extrusives. These extrusives have invaded the coal measures in
places, which accounts for the crushed condition of the coal beds, as well
a8 having produced a higher grade coal 1n certain localities by heat and
metamorphic setion. The extent to which these areas are affected depends
upon local geological conditions.

*Buddington, A. F. and Chapin, Theodore, Geology and Mineral Deposits of
Southeastern Alaske, U. S. Geol. Survey Bull. 800, Plate 1.



Since at present all coal consumed in Southeastern Alasska is
lmported and due to the pfesent war conditionsa;;ute shortage has developed,
a local prﬁducing coal mine would be a profitable enterprise. The market
would be limited fo consumers in Southeastern Alaska, and a good grade of
coal could easily compete with-the imported product. Wlth the graduel
increase of .population end greater military development, an expaﬁding
market 1s to be expected in the future.

Tertiary sedimsnts, which ere known to be coal-bearing, are
located on Admiralty, Kupreanof, Kuiu, Zarembo and Prince of Wales islands.
Of these areas the only one with any past production'haéibeen the area *\\A,)bg
surrounding Kootznahoo Inlet on the southern end of Admiralty Island.\l
This area also contains the largest kmown area of Tertiary sediments in

| Southeastern Alaska., Contailned in thls area are several known occurrences
of coal, one of which, locally known as the Harkrader Mine, has the best

“ known grade of 6oal and has in the past been a small producer. Of the
other ocourrencesg, many are known to be of poor grade and contain thinner
bads unsuitable for mining. As an immediate source of coal the No., 2
bed at the Harkrader Mine offers the best known possibility. This,
followed by further prospecting and development in the surrounding Kootzna-
hoo area, and clese inspection of the other kmown occurrences, plus
detall geological mapping, may reveal a source of coal sufficient to
supply & part of the needs of Southeastern Alaska,

The acquisition of coaml land in Alaska is under the Federal Coal
Ileasing Act adminlgstered by the Secretary of the Interior. He is authorized

to issue coal-prospecting permits to applicants gqualifiled to hold coal



leases where prospacting or exploratory work 1ls necessary to determine ths
existence or workabillty of coal deposits in a&n uncleimed, undeveloped area
in Alaska. Thege permits are issued for terms not exceeding four years

and holdings are limited to 40-acre tracts up to 2560 acrss., At the end

of the four-year period the permittee is entitled to a lease not exceed-
ing 50 years, if commercial deposita of coal are found. The only coal land
not subject to prospecting consists of the holdings mown asg the Harkradsr
coal claims, which consist of 132.67 acres of patented land., The patent
rights to these ¢laims were issued prior to the Federal Coal Leasing Aot.
Occurrences

Freem e ~
Juneau BistrictT—

Kootznahoo Inlet, Admiralty Islend Coal Field: The area sur-

rounding Kootzrahoo Inlet on the western shore of the southern portion of
Admiralty Island consists of coal-bearing sediments of lower Tertiary or
Eocene ags.* The extremities of this area are spproximately 8 miles square.
It contains the best kmown grade of coal and the most likely kmown pros-
pects in Southeastern Alaska. TbéngiiQSIgg sketeh shows the location of
this area on Admirelty Island.

The dlscovery of cocal in this arsa was reported by Dall** to
have been made by a native in 1868, who submitted samples to the fort at
Sitka. This led to the survey of the inlet end to other discoveries of
coal., A supply of good coal was sought in Southeastern Alaska by the
skippers of various steamers and coast guard cutters, after the purchass
of Alaska from Russia. The pregent known dlscoveriss and most of the old
*0p. eit., p. 1, Bull. 800, Plate 1.

**Dall, W, H., Coal and Lignite of Alagka, Seventeenth Ann, Rept., U. S.
Geol. Survey, Pt. I, p. 777.



develorments in Southeastern Alaska are the rssults of efforts by these
early-day skippers and thelr crews 1ln sesrch of coal for steamship use.
Since 1200 there has besn very little development of coal prospects in
Southeastern Alaska, due primarily to the lncreased use of oll and mors
extensive trangportation facllities.

The most noteworthy coal prospect in the area is the Harkrad3£j);q—/4£
Mine, both from its intermittent development and production, and because it
contalns the best known grade of coal. This prospect is located in a
small cove on the south side of Kapallau Bay in Kootznahoo Inlet., It
was prospected and opened up by James McCloskey about the year 1895.
These early activities are described by Dall,* who mentions a production
of 100 tons of coal. A short description by Wright**in 1805 states that
the coal exposures are mostly concealed, and that the incline shaft was
180 feet in depth, with a vein width of 12 feet, of which.7 feet wes coal
and 5 feet of interbedded shale. Im 1913 a patent was lssued to Geo.
Harkrader covefing 132,67 acres, Survey No. 688. After patent was lssued
the property remsined idle until 1928, when the mine was leased by the
Admiralty Island Coal Company. A coal prospecting permit wms alaso granted
Howard H. Lerch, secretary for the company, for additional ground adjoin-
ing the Harkrader property. This company operated during a portion of the
yeer 1928 and ceased operations in July, 1929.

The following, as described by B. D. Stewart,*** represents the
total amount of development to date:
*0p. cit., Seventeenth Aun. Rept., pp. 782-783

**pight, C. W., The Juneau Gold Belt, U. S. Geol. Survey Bull., 287, p. 154.
*¥*¥gyewart, B. D., Report on Cooperative Mining Investigations, 1931, pp. 26-27.
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"The haulage slope at this property has been driven on
the coal seams at an angle from the horizontal of about 20
degrees for a distance of 605 feet. Mine crosg-cuts from the slopse
ranging in length from 20 feet to 120 feet, and eggregating about
400 feet, have been driven at intervals of from 50 feet to 100
feet, and a gangway on the seam haa been extended westerly from
the bottom of the slope a distance of approximately 150 feet."

Note sketoh No. showing a longitudinal section of the mina, drawn by

.B- D. Stewal‘t e

ef-she—vompanyT

There ere two coal veins on this property worthy of considera-
tion and both outerop at high tide line on the small peninsula in the
southern ssction of Kanalku Bay. These beds are less than 50 feet apart,
meagsured at right angles to each other. The upper bed, as followed by
the inoline shaft, is the only one developed. The beds strike N. 400 E,
and dip southeast 20-25°, The formation overlylng the upper bed 1s a
coarse sandstone, apparently slightly harder than the shales inclosing
the coal beds, as noted by outorop. The upper bed 1s desecribed by
Smith* as occurring in two benches with the upper one maintaining a thick-
ness of 2 feet and the lower one about 3 feet. These are separatéd, ac-
ecording to B. D. Stewart,** by 12 inches of soft clay, which is advantageous
for mining of both benches in that little drilling is required and a small
amount of powder is necessary in mining. Further, as noted in sketch No.
the lower portion of the bed gradually becomes flat-lying and upturned.
This condition is due to & fault whioh apparently cuts off the coal bed
to the west.
*smith, P. S., Mineral Hesources of Alaska, 1925, U. S. Geol. Survey

Buil. 824, p. 72.
**0ral communication.



The No, 2 bed, which outerops 80 feet north of No. 1 along
the beach, has not been developed. A minable width is assumed from the
outerop and a simller grads of coal 1s expected due to its néarness to
No. 1 bed. The cross-out into the footwall was recommended by B. D.
Stewart during the activitiesgihe Admiralty Island Coal Company. The
crosscut was started, but not cqmpleted to No. 2 bved. The completion of
tkis orosscut wouid probably dlsclose a minable amount of coal.

The coel of the upper bed has been identified as bituminous.*
An analysis of the upper seam on the beach outcrop from samples collected

by Dall** gave the following results:

Percent
Moisture 2.44
Volatlle matter 44,75
Fixed carbon 47,93
Ash 4.88
Sulphur 0.67

Total cosl production amounts t0 nearly 600 tons, of which
100 tons was produced prior to 1900*** and nearly 500 tons in the years
1928 and 1929, %¥**

The present status with regard to this property is not fully
¥nown, Following the closing of the mine by the Admiralty Island Coal
Company, the property was awarded to unpaid miners by a Court decision
in 1930. Since then an overseer has been maintained at Angoon at the
entrance to Xootznehoo Inlet. The equipment is reported to be obsoclete
and the shaft to be filled with water.

*Sample submitted by B. D. Stewart to H. I, Smith, U. S. Bureau of Mines
correspondence.
**¥0p. cit., Seventesnth Ann, Rept., p. 783.

*¥**x*¥Produetion reports in the files of the Territorial Department of Mines.
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Other coal oocurrences in Kootznahoo Inlet on which small
amounts of early development work was done, and from which small amounts
¢ of coal wég mined, are mentionad by Dall.* These however, are of poorer
| grade than the Harkrader, and they are classified as lignite. The widths
vary from a few inches to slightly over a foot. None arse consgidered to be
of economlc importance at the present time. A coml seam about a foot
thick is reported to occur at Favorite Bay on the southeastern arm of the
inlet, A few tons of coal was mined from this vein, which outerops under
water and was rsached by a short shaft, The prospect became known as
J - 103 | “ <k =107
#}“ J/EEE~§EBBhagsn Mine. Another called the Meade and Mitchell geam, and
- located on the point 10 feet above high tide at the intarssction of
Lighter Creek and Davis Creek in the eastern part of the inlet, averages
one foot in thickness. This was devsloped by two short tumnels. The
Natives wers reportead to have mined a few tons»from this outerop in the
early days. £69gte¢mag_ﬁggmhggq“9§m}{g#tepWQ{?e;sznsiderable money was
spent in opening up the Brightman and DeGrofg_gpgmg A tunmnel 100 feet in
length was 4riven in nearly horizontzz\gggigéits. This seam 1s reported
to consist of shaly lignite and maintained a thickmess of 14 inches.
Other smaller occurrences were noted in the inlet by Dall, howsver, thsy
are not worthy of further mention.
¥\“A,)0Q Another oscurrence of coal on Admiralty Island is described by
Dall and & later deseription by Wright was made., This oocurrence 1s at
Murder Cove east of Point Gardner on the southern extremity of the island,

Its locetion is 2 miles inlapd from the head of the cove at an elevation

*0p. eit., Seventeenth Ann, Rept.



of 500 feet. Development consisting of two tunnels over 100 feset in
langth was gé;ﬁé%fin 1885, In 1900 development was: remewed, but com-
mercial quentities of ¢oal are not known to have been developed. The
following description by ¥right* gives the latest known information:

"The coel is bituminous, with a low percentage of ash and no
viaible amount of sulphur. The beds have been slightly folded
and orushed and in mining the coal breaks into small fragments,
The coal lies in three benches, meparated by narrow seams of tuff
and impure coal. The total widith of the seam averages 5 feet and
that of the partings about 1 foot, * * * * X

"The trend of the bed follows the curvature of the drift
shown in the dlegram of the workings, but it has not been traced
beyond thess limite. (Fig. 41) The inclined shaft followed it
at an angle of 25° for a distance of 100 feet, at which point the
coal bed was found to be displaced. The shaft was eontinued
at a someswhat Bteeper angle for 80 feet and at this depth the

surrounding rocks were crosscut and the coal bed was relocated.
¥ X ok kK

"The crushed nature of the coal and the irregularity of the
gtructure are unfavorable, as well as the situation of the deposit.”

This cosl measure ls reported to be contained in a lava breccia
with the benches separated by thin beds of tuff. The age of these forma-
tions 1s not definitely known. However, this deposit is located** om the
north edge of a small area of lowsr Crefaaeous sedimenta, which form the
islands and shore lines east of Polpt Gardmer. It is within the realm
of possibility that the coal measures are associated with the lower
Cretaceous sediments, and further prospecting may develcp additional
occurrences of coal of =m economiéé£g§§g$¥”£This vein contains a minable
width and a minable grade of coal. The followling plan of the undérground
workings 1s teken from bullstin 287, It ig very doubtful as to the ac-
cessibllity of the workings at the present time.

*0p. eit., Bull. 287, pp. 152-153.
*¥*0p. cit., Bull. 800, Plete No. l.



Other known areas where Tertisry formations are found and where
coal beds have been reported are as follows:

Ernest Kirberger* of Kake reports a 2%—foot veln of coal at
Port Camden opposite Keku Strait on Kulu Islend. This cosal éé; gsald to
bs lignite.

Narrow sesms of an impure comel are reported by Wright** as ocour-
ring in the Tertiery formation at Port Camden, Kuiu Island, and at Hamiliton
Bay, Kupreanof Island. Further reports of coal seams in Tertiary sedi-
ments are confined to Whale Bay on the west coast of Baranof Island and the
gouthwestern portion of Zarembo Island. These locations are shown on the
accompanying locatlon sketech. Further information is lacking, however,
careful prospecting in the localities may reveal other  deposits.

In conclusion, the following facts pertain to coal deposlts
in Southeastern Alaska:

1. No extensive formations contalning coal measurers arse to
be found in the geological complex of Southeastern Alaska.

2. The kmown measures are thin beds that are confined to
small arsas,

3. The grades of coal are lignite, with the exception of
local small areas affected by later intrugions and extrusions, whsre a
bituminous grade has been formed.

4. These localizations are mno doubt small in extent and ir-
regular in form due to disruptive agencies accompanying the invasion of
the intruaive and extrusive rocks.

*0rel commnication.

**gright, F. E. and C. W., The Ketchikan and Wrangell Mining Districts,
1908, U. S. Geol. Survey Bull. 347, pp. 59-61.
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Geographically, the nearest Xmown extenslve coal deposits to
Southeastern Alaska are those located inland from Controller Bay along the
Bering River, In this arsa, which lles approximately 3275 miles by water
northwesterly of Juneauw, are extensive coal deposits ranging in grade from
bituminous to semb-enthracite. These deposita are very acoessible to
selt water transportation and, with eioeptionally high grades, give
promise of a supply for the future, not only for Southemastern Alaska, but
for other areas in Alaska bordering the Pacifie Ocean. Detail information
rogarding these deposits 1s contained in U. S. Geologlcal Survey bulletin
335, "Geology and Mineral Resouroes of the Controller Bay Region, Alaska®

by G. C. Martin, 1308,
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COPPER 1 0722

Copper mining was an established industry in Southeastern Alaska for a
period of 15 years from 1905 to 1920. The total production of copper during
this perlod amounted to 33,266,940 pounds with a total valuation of ap-
proximately $6,355,767,lexclusive of the value of the gold and silver con-
tained in the ore. Prior to 1905 only occasional small shipments of ore
were mads and the known production to this date emounted to 1,600,000
pounds of copper. The most productive years were those during the World
War, 1915-1918, during which copper commanded a price greatly excesding
the present market. The price of copper mined during the fiftesn-~ysar
period, according to the above production figures, averaged nearly 20 cents
per pound. During this period considerable prospecting for copper deposits
was carried out. Known ore reserves in the larger deposits wers nearly
depleted. Two =smelters were erected during this period; however, many
problems were encountersd, including insufficient ore reserves for con-
tinuvous operation, whioh forced them to close. The years following 1920
up to the present time mark a period of very little copper production,
wlth only one or two mines operating and irreguler shipments of copper
ore. The situation at present is the operation of one mine which, with
gold, silver and palladium values containad with the copper, operates
intermittently and with a small crew.

Prospecting and development of copper propertiss have declined
along with production. As a result there have been no new dlscoverles of

*Figureos taken from production records published by the U. S. Geologlcal
Suzrvey in its minersl resources bulletins, 1905-1920,



copper of importance since this early mining period. Nearly all the

copper mines and prospects of nofs.in the Ketchikan disfrict.are situated
on Princes of Walea Island, Most of these deposits are contact metamorphio
in origin, and contailn considerable quantitiea of magnetite of good grads.
Of these deposits only those containing economic amounts of copper were
mined. As a result the larger masses of magnetite with low copper content
remaln lntact. Estimates of magnetite reserves in the Kasaan Peninsula
and Copper Mourntaln areas on Prince of Wales Island by individual englneers,
the U. S. Geological Survey and the Bureau of Mines, range from 15 to 20
million tons. The copper content of this iron ore, based on assays of
individual orebodiss, ranges from a fraction of one percent to one percent,
Future copper mining in Southeastern Alaska will resort to the mining of
copper-magnetite bodies with a low copper content on a large consolidated
geale, with the iron content the most wvaluvable factor, or to the mining of
anall higher grade deposits of copper on a comparatively smell ascale.

The copper-magnetits bodies of Prince of Wales Island are made
up mostly of magnetite with the copper mainly in the form of chalecopyrite,
a sulphide of sulphur, iron and copper; also a small amount of pyrite and
various gangue minerals., These sulphides furnish a sulphur content, which
in an iron ore is detrimental at least where the finished steel product
contains an excess of .05 percent. Further, a copper content of over
.25 percent in the finished metal causes surface cracks and checksa. From
the few analyses obtained by this depertment on some of the magnetite
deposits, a milling process to the extent of removing the copper and iron

sulphides would seem to be necessary.



The followlng copper occurrences are of such a nature as to
offer small-scale copper mining operations on a grade of ore that under
present conditions would absorb the cost of shipment to the States and
of reduction at smelters. The coppe:-ﬁagnetite bodies are classified
and discussed under iron deposits.

Cepper Occurrences

comel”
Ketohiken &m: g -/

The only producing copper mine of recent years within the

Ketohlkan district has been the Goodro mine of the Alaska Gold and Metals
Company located at the head of the salt chuck in the northwestern pprtion
of Kasaan Bay. TPrior to this last year this mine has been operating at a
capacity of nearly 1,000 tons of ore monthly mined and milled. Accoréing to
Mr. Lee Howard; manager,l the ore as mined, while conteining only & low
percentage of copper, contains velues in gold and palladiwm ranging from
$3 to §5 per ton. These valueg, plus the copper content, when concentrated
on the property, produce a.high grade shipping product. Average ére
enalyses by Campbell, as shown by Mertie,2 from the Goodro or Salt Chuck
mine glory hole deposlt, averages 1.427 percent copper, .063 oz. of gold,

. 217 oz, of silver and .253 oz, of platinum end palledium per ton. From
this ore an average concentrate of 40.06 percent copper, 1l.213 oz. of

gold, 5.293 oz. of silver and 5,147 oz. of platinum end palladium is ob-
tained. The ore is confined to small shoots in areas along a gabbro-
pyroxenite contact in which the copper minerals, mainly bornite with

loral communication.

2Mertia, J. B., Jr., Lode Mining in the Jumsau and Ketchikan Districts,
U. S. Geol. Survey Bull., 714, p. 123.



chalcopyrite and secondary alterations, ocour in small masses gnd dis-
eeminationa scattered irregularly in both walls of the contact. Accord-
ing to Mr. Howard, the known ore resserve remaining in the vicinity of the
glory hole, the site of the underground development, comsists of 30,000
square feet, measured by surface exposure. The present workings consist of
a glory hole and two adit levels at 200 and 300 feet below and connsected
by ralses and stopes. Thus the proven depth of minable ore ia 300 feet
below surface exposures. The depth to whilch the present grade of ore will
extend is not known. A diamond drill hole, according to Stewart,l proves
an additional 50 feet for the central ore lens of the glory hole series.
Further estimates by Mr. Howard in all the outecrops on the Goodro property
total 200,000 square feet containing ore. Since this amount, other than
that surrounding the glory hole, is estimated from surface exposures only,
it bas to be considered as possible ore.

Further information regarding the workings, geology‘and production
of this mine can be found in U. S. Geological Survey Prof. Paper 87, "Geology
and Ore Deposits of Copper Mountain and Kasean Peninsula, Alaska™ by
Charles Will Wright, page 99; &and U. S. Geological Survey Bull. 347,

"The Ketchikan and Wrangell Mining Districts, Alaska" by F. E. and C. W.
¥right, pages 125-126. TFurther, the "Mineral Resources of Alaska" geries
from the year 1914 to the present date give accounta of operations.

ik\ﬂly The Rush and Brown Mine, owned also by the Alaska Gold and
Metals Company, is located one and a fourth miles southwest of the Goodro
Mine at the head of Kasaan Bay. This mine was one of the larger producsrs

lStawart, B. D., Report on Cooperative Mining Investigations, Mareh 31,
1931, pp. 1l2-14.



during the years of the World Wer, and one of the oldest producers, having
operated almost continuously from 1904 to 1924, The latest development on
this property was by the Solar Development Company during the years 1929
and 1930. A description of this development is given in a report by B. D.
Stewart.l The mine workings have been filled wilth water since the mine
ceased producing in 1923, except that they wers dewatered during the
development by the Solar Development Company. Since fhat time the property
has remained idle.

The following account by Mertie® in 1919 is taken from a report
on this property four years prior to its closing:

n ok % X % X Thg property includes two ore bodisés that have
been developed to a productive besis and a number of others that have
not been explored. The larger of ths two productive ore bodies is
a contact-metamorphic deposit of copper-bearing magnetite, and the
amaller a fault-zome deposit, with chalcopyrite as the chief sulphide.
The former 1s of too low a grade to be worked at the present price
of copper, but the latter carries a higher grade of copper ore and
also considerable gold and silver, and in recent years mining has
been confined to thls deposit., * * * * *

"The contact-metamorphlic deposit lies in contact rock between
diorite and graywacke, trsnds about due sast, and stands practically
vertical, plunging perhaps at a high angle to the north. The ore
has been exposed in a glory hole and numerous drifts from it to a
depth of 140 feet, for a distance of about 200 feet, and shows a
width ranging from 50 feet at the west end to 125 feet at the east
end. The deposit, however, is irregular in outline arnd variable
in ore content owlng to the inclusions of numerous horsss of country
rock. Both the ore and the country rock are much faulted, but in
genaral the throw of the faults seems‘to be small. * * * * *

"The chlef sulphides contained in the msgnetite are chalcopyrite
and pyrite, but they are so scattered that 1t is dlfficult to find
copper ore of a commercial grade. The whole depoailt of cupriferous
magnetlite, if mined oompletely, should yleld not less than 0.5 per-
cent and possibly 1 percent of copper, * * * * *

"About 180 feet north of the contact ore at the surface lies
the shear-zone deposit, obmervations upon which show that the vein
is irregular in attitude, ranging in strike from N. 65° E. to east
and in dip from 45° to 600 §."

lOp. eit., Report on Cooperative Mining Investigations, pp. 11l-14.
20p. eit., Bull., 714, pp. 119-120.
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Some mining and development was done on the copper-bearing
magnetite ore body end according to Stewartl some ore was §hipped.
Howaver, the greatér portion of the ore mined and shippsed was from the
shear zone deposlt. This ore body was developed by an incline shaft
from which the following levels were drivemn: 100, 200, 25C, 300, 350, 400,
450 and 500 fest. A vertical shaft connected the 200-foot level and the
surface. Work on the 1251-foot adit driven by the Solar Development
Company was sugpsnded prior to reaching the 300-foot level, which 1t
failed to reach by a distance of 220 feet. Completion of this adlt would
act as a drainage of the workings to the 300 level and permit more accessible
mining on the lower levels, Copper ore is known to exist below the lowest,
or 500 level, and is believed to exist in the undeveloped portions of the
vein to the east of the lower workings. Produétion figures of the mine
have not been made available to this office, howevér, they may be obtained
from the company at present holding the property.

K*\lqﬂ;/ The_ It Mipe, located on Kasaan Peninsula, 4 miles northwest of
Kesaan, and 4,000 feet from the beach, was a producsr of a good grade of
copper ore from 1908 until 1917. This property is held by the Granby
Consolidated Mining and Smelting Company of Canada. Considerable develop-
ment work has been done on the property. The ore bodieslars described by
Wright2 as follows:

"Ore bodiss - The ors bodles are contact deposits which lie
on both sides of a diorite intrusive mess. The contact 2zone here
is widest on the northeast side of the diqrite, where the principal
ores bodles are found, though developmsnis on the southwest side havs
15, D. Stewart, oral communication.

2yright, C. W., Copper Mountaln and Kasaan Peninsula, U. S. Geol. Survey
Prof. Paper 87, pp. 94-85,



also revealed =small masses of ore. The intruded rocks are
limestone and graywacke and have besen much altered by infil-
tration of mineral from the contact zone,

"The minable ore bodles coumsist of chalcopyrite, pyrite
{often in large octahedral crystels), garnet, epidote, and
sone hematite, They are from a few feet to many in dimenaion.
Several such bodies have been found and mined and exploration,
bgth in"depth ag woll as laterally, continues to expose masses
of ore. :

Besides copper values, thié ore was reported to have dontained
notable amounts of gold. Mining and considerable development were carried
on by the Granby Company during the ysars of 1914 to 1917, Short accounts
of these developmeﬁts are given from year to year in the series of dbul-
lotins on mineral resources of Alaska issued by the U, S. Geologloal
Survey for the consecutive years of operation. Production figurss from
this property or ore reserves are not known by this department. However,
impressions galmed from prospectors and miners who are familiar with con~
ditions are to the effect that c¢chances for developing further copper ore
are very good both in the It mine and the surrounding viainity.

M\‘“q.,7 The Coppser Center prospect, which is situated in the immedliate
vieinity of the It mine and along the same diorlitic contact zone is
located 3,0C0 feet from the shore of Xasaan Bay at an elevation of 380

feet. Three clalms are held by A. HMoquist of Ketchikan, This prospect
offers a shipping grade of copper ore in one of the showings, with the

ariount unknown. A descriptlon of these showings, as contained in a report
by the writer,l is as follows:

"Showings: Numerous old cuts and shafts are confined to
a small area in the vicinity of a small knoll. Two cuts were
cleaned out on the south side of the knoll and a band 3 feet wide
of flat-lying ore, consisting malnly of magnetite, with some
chalcopyrite and pyrite, is exposed. At a point 20 feet mnorth

lRoehm, J. 0., Preliminary Report of Copper Center Prospect, unpublished
report in the files of the Territorial Department of Mines.



of thess cuts an sttempt was made to clean out an old shaft, Thils
shaft wes cleaned to a depth of 6 feet, On the walls another 3-
foot band of similar ore is exposed, and contained in the band was
18 ipches of nearly masaive chalecopyrite. The depth to which the
chalcopyrite extends in the shaft could not be determined. Its
expossd length was 15 feet., * * * * X

"Semple 426 was taken 4 feet down in the shaft across 18
inches of neearly massive chalcopyrite and pyrite. This gave re-
turns of 0.24 o0z. gold and 0.30 oz. sllver per ton, and 11.07 per-
cent copper.®

Thig prospect offers a possibility of mining copper ore on a small scale,
with further development. A short desoription of the prospect, which has
retained its original neme, is given by C. W. Wright in U, S. Geological
Survey Professional Paper 87, "Copper Mountain and Kasamn Pesnlngula,
Alaska,® p. 100.

k*“4’55 The Shepard mipe ia another small property in the vicinity of
the It mine, from which small shipments of a good grade of copper ore
have besn made, and offers e possibllity for further shipménts. The
Shepard group consists of three claims end two mill sites located 6 miles
northwest of Kasaan, with the workings 1,800 feet inland from the shore
of Kasmsan Bay at an elsvation of 300 feet. The following account by the
writer is contained in an unpublished report:l

"The underground workings consist of an adit approximately
250 teet In length that was ocared at & point 100 feet in from the
portal, and comnects with the bottom of the glory hole, and & cross-
cut leads to the bottom of the shaft. The workings beslow the
glory hole were mcoessible through a short ralse. The southeast
end of the workings expose the garnet band for a dlstance of 30
feet, The south and has been cut off by a fault that strikes
N. 150 V. and dips 700 W. The southern extension of this band
has not been found. Semple 429 was taken across 24 inchea of this
garnet band in the face of the drift, and returns of 0.06 oz,
gold, 0.60 o0z. silver per ton, and 4.6 percent copper were re~
ceived.

lnoenm, J. €., Preliminary Report of Sheparad Group of Claims, June 17,
1938, unpublished report in the files of the Territorial Department of Mine&:



"At a point 55 fest west of the shaft a glory hole 20
feet long, 7 feet wide, and 30 feet deep has been sunk on the
garnet rock band. The footwall of this band is crystalline
limestone and the hanging wall is the 4-foot porphyry diks.
Sample 430 wag teken across 30 inches of this band on the south
face of the glory hole, RO feet down. This gave results of
2.23*03.*gold, 0.50 o0z. silver, and 5.75 percent copper per ton.

"A few more tons of this ore are in sight below the glory
hole and in the drift. The amount of molybdenite agsoclated with
the coprer ore appears sufficient to save provided snough ore
is found to operate a concentration plent.®

R*“q,gi The Rich Hill copper mine, held by R. G. Nibbe of Berkeley,
California, and situated on Kasean Peninsula, 2 miles east of Kasaan,
ocontalns an unknown quantity of ore of a shipping grade. Stewartl glves
an gccount of the last workings on the property as follows:

"During the year 1830 Mr. Andrews? completed the driving
of a crosscut tumnel approximately 400 fest 1in lerngth that inter-
cepts the main ore bedy about 100 feet in elevation below the
surface workings that were operated by the Granby Company.
From the end of this tunnel a raise in ore is being driven up to
connect with the bottom of the glory hole. This raise had reached
a point about 60 feet above the tunnel level in June, 1930. The
high-grede ore zome at this polnt 1s sald to have a width of 14
foet., At 115 feet from the portal the c¢rossout tunnel also
intercepts the footwall of a zone of disseminated chalecopyrite
ore, through which it continues for a distance of 75 feet to the
hanging wall, Surface exposures indicate that this lower grade
zone trends easterly and westerly. . Underground it has not been

explored beyond the limits of the wldtb of the crosscut tunnel,
K ok ok k ko

This property is within easy access to the salt water of
Kasaan Bay and, according to Mr. Fred McKay,a 50 tons of ore, which
averages better_than 10 percent copper, still remains at the cabin site
opn the beach below the workings.
1Stewart, B. D., Report of Cooperative Mining Investigations, 1931, pp. 15-16,

ormer owner--now deceased.
ersondl communieation.



Following is a2 list of inmctive copper minmes in the Ketchikan

distriot, other than those mentioned above, from whiech ore has been

Bhipped:l

Name of Property

Copper Mt. Croup King-87

Jumbo Groupﬁx\w,gé

Hon sir

Owner

Alasksa Copper
Co.

Sulzer Estate

Green Mewmtedn. Groupitii4°Sulzer Estate

Corbin Mine ky y14- 89
Copper City Mine )y 119-88
Mamie Mine ¢y })9.55"

Stevenstown Mine ;<4 14-57

Mt. Andrew Mine .y \4-55

Niblack Mineiy ji4.,03

Cymru Mine t/\j\uq '}7{(:

Alaska Metals
Mining Co.

Unlcnown

Grandby Con-
solidated

Andrews Estate

Location

Hetta Inlet,
Copper Harbor

Hetta Inlet,
2 miles north of
Copper Harbor

Inland from head
of Hetta Inlet
and Portage Bay
Hetta Inlet

near beach, 1%
miles north of
Copper Harbor
Hetta Inlet, 7
mlles south of
Copper Harbor

Kanaan Penin-
gula, Prince of

Wales T.
"t A1
4] "

Wakefiald Estate Niblack

Unkmnown

Anchorage,
Prince of Weles
Il

Head of N, Amm
Moira Sourd,
Prince of Wales
1.

. OT'9.

Remarks

One of larger copper
producers in SE. Alaska--
imown ore mined out., -

One of the larger pro-
ducers, Some of lower
workings known to contain
copper ore. Algo contains
some assoclated molybdenite.
Contains known ore bodies.
Inaccegsibility has pre-

vented m1n1n§.
Producer of low grade

massive sulphlde ore--
future gource of pyrite
ore.

Producer for several years.
Further development under-
ground and surfacs showings

warranted, -
Large proddoer, mined for

copper content and fluxing
Now potential iron
deposit.

Producer of copper--~ore
bodiss nearly exhausted.
Higher grade of copper ore
nearly exhausted. Contains
large volume iron ore. See
following report on iron.
Past producer--reserves
unknown,

Past producer--reserves
unknown,

lvarious *Mineral Resources of Alaska® bulletins of the U. S. Geological

Survey.
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Nams of Propsrty ‘ Ovner Location Remarks

Khayyam Mine <y )\ §-/cr Nonse Head of McKenzis Small copper producer.
Inlet, Skowl Contains future socurce of
Arm pyrite ore.

Big Harbor Minexx/!/9-/3% Unknown Trocadero Bay, Small producer--considersble
W. coast of development.
Prince of Wales
I.

Lake B&Yyﬁquf/Bb/ Unknown lake Bay, NE. Silicsous copper ore, low

’ coest of Prince grade, with low gold values.,

of Wales I.

//t tm.‘c/"
Petersburg Bistmiet+

KN 17-3(, The only copper prospect wortﬁy of mention in the Petersburg district
1s that of the threanbf.Mining Company located 5-3/4 miles inland at an
elevation of 1,275 feet near the head of Duncan Canal on Kupreesnof Islang.

The ore bodies and geology are described in U, S. Geologleal Survey bulletin
739, "lilneral Resources of Alaska, 1921," p. 70, as follows:

"The ore bodles occur within a series of black slate and
phyllite interbedded with chert and assoclated greenstones, In
part the greenstones are altered dikes and sheets of -diorite; in
part they may be intercalated andesite flows, and in part they
are probably contact-metamorphosed limestone beds, * * * * *

The of'e bodiss lie on the crest of an antlcline, and the beds
and ore zonss show gentle dips of 10° to 30°. The hanging wall
of the ore body 1s a sheet of much altered fine~grained diorlte
composed of uralitic hornblende and plagioclase (AbgoAnlo). The
footwall comprises interbedded slate and chert. The country rock
of the ore, as indicated by unrsplaced lenses remaining in the
ore body, is a pyroxene granulite. * * * * ¥ The ore mineral is
supriferous pyrite or chaloopyrite and occurs essentially as
veinlets and bledbs in masses of pyrrhotite which is replacing
the pyroxene granulite. * * * * ¥ Dhe gharacter of this ore
body and its assoclated rocks very strongly suggesta that it has
been formed through the metasomstic replacement of a limestone
bed.”

The veln was further reported to be exposed 200 fest in surface
exposures and it varied from 3 to 6 feet in width. Thers has been no
development on this property since 1921 and the workings are sald to be

caved.

-1 -
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Juneau Bistriet

Copper is conbtained in the oresg of several base-metal prospects

and properties Iin the Junsau district. Some are referred to in U. 8.
Geologlical Survey reports es copper prospacts, such as the Point Astlasy
property at Holkam Bay, the Enterprise prospect on Tracy Arm, and the
Alaska~Epndicott property at William Henry Bay on Lynn Cansl. Both the
Point Astley and Enterprise prospects contain greater amounts of zinec
than copper and are discussed later in this report under zine deposits.

Kq.“;—b The Alaska~Endicott property is the only known copper property
in the Juneau district from which ore hes been shipped whers the values
consisted predominantly of copper. A mill was erected during the year
1920 to concentrate this low grade ore. Ths following year the mill
was operated and some concentrate was shipped. This operation apparently
d4id not prove profitabls after conslderable underground development had
been aceomplished. The Territory of Alaska recently acquired title to
the property.

The lode 1is described by Msrtiel as follows:

#The copper lode thet 1a being developed is & vein composed
whiefly of calecite with considerable silica in the form of tiny
veinlets of quartz and chalcedony. The coppsr ore is exclusively
chaleopyrite and occurs with the quertz. The vein pinches and
gwells, but probably averages 10 Teet in thickness. Thse general
striks is about N. 75° E. and the dip 80° S., but there are many
local irregularities in attitude, due meinly to faulting. The
ore carries only small gquantities of gold or silver and is
classed as a low-grade copper ore. The mine is being developed

on the assumption that a 2 percent copper ore can be produced.”

Ipgertie, J. B., Jr., Lode Mining im the Jumsau and Ketchikan Districts,
U. S. Geocl. Survey Bull, 714, p. 1ll.
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Several copper samples of good grade have been received from
the Glacier Bay area of the Juneau district. One prospect inland from
the central eastern side was reported to have had some development several
years ago. Informatlon regarding this prospect and other discoveries
within the area ias lacking.

Hyder nﬁZﬁ?Eéi;

The copper minerals chalcopyrite and tetrahedrite and their

alteration products oceur in most of the properties within the Hyder
district. In only one property is copper the major content, with the

other properties containing greater amounts of lead and zine and assoclated
gold-sllver wvalues. Detalled descriptions of these properties are con-
tained in U. S. Geological Survey bulletin 807, "Geology of Hyder and
Viecinity, Southeastern Alaska" by A. F. Buddington.

K*\\5/9+f The Blesher property, located at the end and north side of

the Texas Creek road, contalns on the Sunset claim a quartz vein with
copper the predominating metal. The veln 1s in grenodiorite, extending
from the granodiorite-sedimentary contassct a distance of 170 feet as exposed
by open-cut. The strlke ia N. 400 W. and the dip 559 NE. The wldth of

the vein at the sontaect or portal of the short l4-foot adit is 3 feetl

and gradually becomes smaller down to 12 inches at the end of the 170-

foot open-cut to the northwest. The average width is 2 feet. The veln
material 1s charasctesrized by large crystals and masses of chalcopyrite.
Other metallic minerals such as pyrite, galena, sphalerite, molybdenite,

gold and silver ere associated in lesser amounts. Six channel samples



teaken acrogs the vein gave results of less than one percent to over
four percent, probably averaging two percent, with low valuss in gold
and sllver end some lead. The group of claims known as the Blasher
group is ovwned by Frank Blasher of Hyder. The vein showlng is within
eagy access to the Texas Cresk road.

The Wrangell, Sitka and Skagway precincts of Southeastern
Alaska contaln a few known copper prospects. However, none is known to
have mede shipments of ora. Some may be found to be of value with more
devslopment work.

In the Sitlke precinct asmall smounts of copper in the mineral
chalcopyrite are contained in the nickel-copper depoaits of Baranof,
Chichagof and Yakobli islands. Also the nickel-copper daposit at Funter
Bay, Admiralty Island contains copper associated with pyrrhotite. In
these deposita the nickel rspresents the greater valus and in most of
them 1s also present in larger percentage than is copper. These deposits

are discussed later in this report urder nickel deposits.
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Utilization of vast amounts of irom and iron ore in the
numarous war ipdustries has created a demand which plsces this metal in
the ceritical list., The iron and steel industry has in the past been
situated, both from the standpoint of its manufacture and tbhe reduetion
of its ores, in the central and sastern portion of the United States.
Political and industrial control on the part of the larger eastsrn iron
and steel companies, combined with the aid of the larger rallroads, aa-
countg in the greater part for the lack of development of this industry
in the western United States. This has had its effect uporn Alaskan
mlneral development. The general essumption that there la a lack of
iron deposits and lack of markets for iron and steel products in the
western portion of the United States is contrary to the gemeral facts, """ v -
Minable deposits of iron ore exist along the west coast ranging from ) o
southern Mexico to southeastern Alagka. Those in Aiaaka, British
Columbila, and Mexico are within eagy access to salt-water transportation
and those in the coastal states within sasy access to roeds and railroeadas.
Further, the west coast has the asaociate materials such as coal and lime-
stone. An abundance of hydroelectric power 1s also available, Prior to the
present emesrgency the yearly total of iron and steel produects transported
to and utilized on the west coast of the United States wms over itwo million
tons.l Since the present emergency this figure has undoubtedly been

doubled or trebled., Within the last year two iron reduction plants have

1Figures complled by Geo. Watkin Eveuns, Consulting Enginser, Seattle,

Washington in a study of possible steel industriess for the Pacific
Northwest, oral communication.



begun operations on the Pasifie coast, ons in Canada and the other in
the United States. Utilization of their products will be largely within
their own assoclated manufacturing orgenizations., To utilize the iron
ores of Southeastern Alaska redquires; first, sither a reduction plant
wlthin the Territory; or second, the transportation of ore from Alasks
for reduction.

The reduction of iron ore in Alaska will be confronted dy
many perplexing economic problems. The development of hydroslectrie
power, which is ebundant on the mainland of Southeastern Alaska, for
the reduoction of iron ore, 1s one problem to be considersed. This would
require considerable expenditure both for a hydroelectric plant and a
reduction plant, and also large-scale production of ores and reduction.
Further, there would be the necessity of transporting the ore from its
location on the 1slands to the malnland, ard also the vrangportation,
at least in part, of the fluxing meterials. Thence the iron products,
dus to lack of assoclated iron and steel industries in Alaeska, would
have to compete 1n west coast markets, which would require further
transportation. lack of an abundance of labor in Southeastern Alasgka
makes 1ts lmportation necessary, a factor requiring a higher wage socale.
Known 1iron ore reserves of Southeastern Alaska are not of sufficient
tonnage to support a large iron and steel industry over a long period
of years, a very essential factor in large industry. The knmown iron
deposits in Southeastern Alaske sre contact metamorphie in origin and

widely scattered. Thus they are not adaptable for large-~ecale mining



operations. ILarge known deposits of associated metals used in steel
making such aa chromite, manganese and others are lacking and prospects
are undeveloped. Reduction of iron ore with smell-scale methods is,
howeyer, more feasible for Southeastern Alaska, and it should be con-
sldered in the planning of future Alagkan development. Small-scale
production is to be considered as more feasible under exlsting economic
conditions, and might result in the utilization of Alasken 1lron ores.
Small brick kilng using coal or charcoal, located near the deposits
could, under the recently developed process by the Bursau of Mines,
produce a sponge iron product. This product, providing impurivies of
the ores are first removed, could possibly compete with the sponge

iron dise¢s or grindstones formerly imported into the United States from
Sweden. These are further reduced in electrls furneces to a tool-grade
steasl. These Swedish disecs were made from the hlgh grade magnetite ores
of Sweden, and commanded prices for the highest grade of $130 to $150
per ton and second grade $40 to $70 per ton. Brick kilns are easily
erected and do not require large capital expenditures. Even a2 small-
scale steel industry for Alaska in the future depends upon future trends
and governmental policles,

The second conslderation with regard to mining these Alaskan
iron ores is their transportation for reduction outside of Alaska. Thig
offers some posslbility in the future, depending upon the expansion of
the steel 1induatry on the west coast of the United States and Carada.
However, under the present trends, costs and policies applicable to Alaska,

trangportation of these ores 1s not economical.



The iron deposits of Southeastern Alaska are mainly confined to
Prince of Weles Island. They are magnetite bodies, contact mstamorphic
in origin, and confined mainly to two small areas. These areas are mown
as Kasaan Peninsule and Copper Mountain. The deposits are associated and
in some instances contained with the copper deposlts of these areas. As
a result, large tonnages of iron ore with a low content of copper have
been developed during copper mining activities. Only rough egstimates have
been made with regard to the total available tonnage, which further
development would probably increasse, Agaln gsome deposits contain copper
in the form of chalcopyrite in such amounts that its removal would become
necesgary due to excess sulphur and copper. The deposits containing only
small amounts of copper are of good grade and contalin, according to Wright,l
no phosphorus or other detrimental impurities. From the known magnetite
bodies along Kasaan Peninaula and in the vieinlty of Copper Mountain, es-
timates ranging from 15 to 20 million tons have peen mede as the probable
tonnage. The copper content of this ore varies in differesnt deposits,
however, the average as shown by assays of ore from a few of the deposits
is lass than one percent. Thus in some deposits concentration would be
necessary to removs the copper from the ore, but the contained copper
would help to defray mining and concentrating expenses.

Some of the larger kmown iron deposits are herewith deseribed,
including a deposit of siderite, which may in the future become a source
of 1ron.

lyright, C. W., Copper Mountain and Kasaan Penirisula, U. S. Geol. Survey
Prof. Paper 87, p. 102.



Occurrences
,Li\\¢'575 The Mount Andrew mine, located on the southwest side of Kasaan
Peninsula, thres=fourths of a mile from tide water at an elevation of 1400
feet, contains a good grade of magnetite lron ore. This property was
operated as a ocopper mine intermittently from 1905 to 1917. Ore conslsting
mainly of magnetite cortaining copper of a grade down to two percent was
mined and shipped. The greater portion of the magnetite bodies contailned
less than two percent copper and these un-mined portions still remain in
the workings. The mine was developed by three adit levels. Above the No.
2 level gsome of the ore bodles were mined to the surface. Six ore bodiss
are developed and partly mined above this level. They are described by
Wrightl as follows:
"Ore Bodles = Six ore bodles, consisting of irregular masses
of magnetlte-chalecopyrite assoclated with the garnet-epldote contact
rock, have been developed, and have been mined to a considersbls
extent. These bodies of ore arse 10 to 50 feet wide, 40 to B0
feet long, 100 feet or more in depth, and have a general northerly
strike and pitch, They are separated by barren areas of contact
rock and dikes 20 to 60 feet wide of altered syenits porphyry. * * *
"At other points on Mb. Andrew large masses of the magnetite
carrying an amount of copper insufficlent to make a copper ore
have been formed. These deposits, though not valueble for their
content of copper alone, may sometime be a source of iron."
According to Axel Carlsonz. superintendent for the company
prior to the termination of activities in 1917, an English engineer by
the neme of Stevenson made an estimate of the magnetite ore on the
property. This estimate amounted to three million tons. of magnetite ore

containing one-helf percent copper.

10p. eit., Prof. Paper 87, p. 94.
2Pgraonal communication.



The present development on the property reveals ten magnetite
bodiss exposed in the No. 2 adit, and soms on the surface not explored
underground., Assays from samples of nine of these ors bodies of the No.
2 adit gave results ranging from 46.7 to 57.4 percent iron and 0.80 to
2.82 percent sulphur, Portions of these ore bodies have bsen mined above
No. 2 adit, but none have been minsd below. The No. 3 adit, vertically
300 feet bhelow, reaches under the ore bodizs in part of No. 2 adit, dut
reveals only small bunches of magnetite. This lowser adit offers a
readily accessible means for mining.

The Mount Andrew property consists of numerous claims in a
group covering a considerable portion of Mt. Andrew. These and several
mill sites are held under patent rights and are owned by the Andrews
Estate of Sheffield, England.

K*J\q-szf'rhe Mamie mine, located 3,000 feet east of the Mt. Andrew

mine on Xasaan Peninsula, contains another series of chalcopyrite~
magnetite deposits which were wmined for their copper content. These
deposits compars favorably with those of the Mt. Andrew property, being
situated in the sams geologlc complex and have the sams mode of origin and
minsral content, However, more development wasg accomplished on this
property and the ore bodies were more extensively mined, Originally

the ore was reduced for its copper content at the Hadley smelisr located
on ths beach on the north side of Kasaan Peninsula. These operations
wers carried on from 1904 to 1908. Later the property was purchased by

the Granby Consolidated, which still holds the patent rights, and the ore



was mined and shipped to the Granby smelter in British Columbia. Accord-
ing to Axel Carlson,l who was familliar with these operations, the ore
was uged for flusing in the Granby smelter and portions of the chalcopyrite-
megnetite bodles, where copper content ranged above one-half of one per-
cent, were mined., Howsver, large blocks of magnetite ore are evident in
the 0ld workings and an sstimated reserve of a million tons ig believed
to be not exaggerated., The magnetite ors remalning in the Mamie nine is
of higher grade and contains less sulphur on an average than 1in the Mt.
Andrew deposita.

KX 119-/9 The Poorman copper prospect, located on Kasaan Peninsula, 2
miles northwest of Kasaan and less than one-half mile from tide water,
contalns two notable magnetite ore bodies. Thils property is owned by
Jim Coleman of Ketchikan, The Bureau of Mines, under the strategic
minerals appropriation for Alaska, 1s now engaged in diamond drilling
these ore bodles. According to Mr. Sanrord,z two magnetite bodies have
been outlined from the 0ld surface workings. These are to be drilled

to determine depth. The largest lens of magnetite 1s 900 feet in length
and averages approximately 80 feet in width, while the smaller lems has
a length of 550 feet and amverages approximately 80 feet in width. While
depth has not been proven, an assumed depth of 100 feet on each ore bvody
would contaln over three million tons of ore. The grade of the ore
ranges from 50 to 60 per cent iron. Small amounts of chalcopyrite angd
pyrite are associated. These deposits are contact metamorphic in origirn
1oral communication.

ESanford, R. S., Distrioct Engineer for the Bureau of Mines in Alasks,
oral comminica¢ion.



and are sifuated along a contact of granitic intrusives and Devonian
limestone.l Aceording to Leibrant,2 numerous other magnetite outcrops
have beenr otserved dy him threse-fourths of & mile north of the Poorman
outorops. These were never developed due to lack of associated chaloo-
pyrite in commercial amounts.
g;)|7'532 Another area on Kasean Peninsula, which contains chalcopyrite=-
magnetlte bodies, is situated inland from the east shore of Tolstoi Bay,
The Mahoney or Iron Cap prospect received the most development of the
various propertles. O0ld workings extend from near the beach to an
elevation of 1100 feet on the northwest slope of Tolstoi Mountain. In
the year 1901 consideradle diemond drilling was dore on the lower show-
ings, according to BJ.‘ooken.:3 Later a short adit was driven on the upper
magnaetite bodiss. This adit and three magnetite outcrops were examined
end sampled by the writer. Records and logs of the diamond drill holes
were not obtainablé.{&owevsr, reports were to the effect that considerable
magnetite was encountersd in them. This ore contained a copper content
tco low for commercial exploitation at that time. As & result the property
was abandoned. |

The magnetlte ococurrences are similar to those of the Mount
Andrew property. They exlst on a contact zone between granodiorits and
greonstones. This contact extends for 3 miles in a northwest-southeasterly
direction. Wright4 describes the upper magnetite bodies on the Iron Cap
and thelr related geology as follows:
lOp. elt., Prof. Paper 87, Plate XV.
21sibrant, B., Hollis, Alaska, oral communication.
3Brooks, A. B., Ketchiken Mining District, Alaska, U. S. Geol. Survey

Prof. Paper No. 1, p. 104,
40p. oit., Prof. Paper 87, p. 1l0l.
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m ¥ X % ¥ X Phe gountry rock consists prineipally of green-
stone tuff and a fine conglomerate lntruded by syenitic dikes of
conslderabls width, which are apparently related to the ore deposits.
Three ore bodies have thus far been located, the largest 20 feet
wide and traceable for 50 feet, the major axis striking N. 45° w.

A gecond ors body, separated from the first by a 30-foot dike of
altered syenite, 1s 12 feet wide and is limited on the footwall
side (to the southwest) by a fault plane showing a considerable
seam of gouge; toward the hanging wall it grsdes into a garnet-
apldote contact rock. The third ore body, which lies just above
the other two at an elevation of 1,080 feet, appears to dbe a
flat-lying magnetite deposit only a few feet thick."

Samples taken by'the writer in the ore lens encountered in the

lagt 16 feet of the tunnel gave results of 50.5 percent ironm and 0.14
percent sulphur. A sampls taken from the larger lens on the surface
gave results of 59,9 percent iron and 2.16 percent sulphur, Other magnetite
bodies were reported, but were not observed in the lower workings due to
filled in and cavsd conditlons.

Ky 19 -&6 The Jumbo group of claims, located on Copper Mountain at the
head of Hetta Inlet on the west side of Prince of Wales Island, contalng
notable asmounts of magnetite ore. This property was operated by the
Alaska Industrisl Company as & copper mine and was one of the larger
copper producers of Southeastern Alaska., Among the various copper
deposits on this group, most of which have been mined to a comsiderable
extent, is a large showing of magnetite ore., This 1s described by
Wrightl as follows:

“"The ore body on Jumbo claims Neos, 1, 1A, and 2 is
characterized by lowsr wvalues in copper than in the deposlt on
Jumbo c¢laim No. 4, and by a large percent of magnetite, which
mineral was consplcuously absent in the former deposit. Granite

1wright, F. E. & C. W., The XKetchikan and Vrangell Mining Districts,
Alaska, U. S, Geol. Survey Bull. 347, pp. 100-101,



forms the footwall and both limestone and quartzite the hanging-
wall side. ZErosiopn has expoged the ore body over broad areas, so
that 1t appears to form a relatively thium covering on the greano-

diorite, and becomss thinner as the elavation increases. The deposit

outerops in this manner between the 1,500 and 2,000 foot contours,
but above 2,000 feet granodiorite alone was observed. This contact
depoglt between the hanging wall and footwall generally varisg from
10 to 60 feet in width, but in direct ocontact with each other, as
wag obgerved at a polnt a few hurdred yards northwest of the
- workings, * % ok * ¥
The ore bodles on this group are contact metamorphic deposits
formed usually in a oontact zone betwsen granodiorite and both limestone
and quartzite. DILstimates of the approximate amount of magnetite ore,
made by engineers during the copper operations, reanged uvwp to ten million
tons, This ore in its location as to elevation, near surface exposures,
and within tremming distence of salt water tramsportation, offers an
unusual opporturnity for the mining of iron ore. Due to the similarity
of these iron ores to those of Kasaan Peninsula, the same problems of
concentration for the removal of sulphur, copper and some rock minerals
applies. However, a much greater tonnage is apparsnt on this than any
individual property of the Kassan Peninsula. The Jumbo group counsists
mainly of patented claims now held by the Charles A. Sulzer Estate.
K#.aca4é A deposit of carbonate iron ore, conslsting of the mineral
slderite, 1s located at Nehenta Bay on the southwest end of Gravina
Island, Ketchikan distriet. This occurrence is a vein deposit, which
has an average wildth of 20 feet and a known length of 1,000 feet.

Geologlcally, 1t lies betweer a conglomerate on the southeast or foot-

wall and a limestone henging wall. The veln has a general strike of



northeast—southwesf and the 4ip 1s northwesterly at a steep undetermined
angle, This deposit of siderite represents s replacement deposit with
the siderite replacing the erystalline calcite and dolomite into which
the limestone has been altered. These sediments in the area are clas-
sified by Buddington1 as of upper Trimssic age and ars shown in contact
with the intrusive mass of quartz dlorite which forms the southsrn and
eastern end of Gravina Ysland, The contact between the conglomsrate
and limestone was mpparently a zons of weakmess in which a brecclated
zone was Pformed. This zone wes also the path of ascending hot solutions
carrying large amounts of iromn, a little copper, sulphur, and miror
amounts of lead and zinc, together with silica. Replacement of the
fractured pif&es in the zome is evident, together with fracture filling.

Specimen T.D.M. 477 of the fresh slderite vein material shows
in thin section 75-80 percent siderite, which has replaced the calcite
and dolomite crystals of the limestone. Slight oxidization is evident
along the outer favces of the crystals and minute fractures. A fresh
bluish veln quartz has formed small veinlets through the origlnal rock
and replaced a portion of the original minerals. The amount of quartz
avereges from 15 to 20 percent, with lesa than ore percent sulphides of
pyrite, chalcopyrite, ste.

Siderite contains, when pure, 62 percent iron oxide or 48
percent metallic iron. It is mined for an iron ore 1n some European
countries where found in nearly massive form. This deposit may be of
future value due to its fluxing qualities with combined lime, silica

and iron. On ths date of the writer's visit this deposit was not held.

1Buddington & Chapin, Geology and Mineral Resources of Southeastern
Alaska, U. 3. Geol, Survey Bull. 800, Plate I.
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Other prospects and propertles on which magnetite
bodies of good grade have been reported
in Southeastern Alasksa

(Ketchiken Precinct)

Name Owner

Goodhope None

et Bl -7

Tah Bay None

deposits

i =/

Mammoth Unknown

prospect

Ky 11§-70

Rush & Alaska Gold

Brown & Metals Co.,

property Ketchikan

KA NG -2

Coughlin Robert

property Coughlin &
Asgociates,
Juneau.

Snettisham  INone

Kk 11519

Location

One-half mile inland
from head of Hunter
Bay, west coast of
Prince of Vales I.

Tah Bay, west coast
of Prince of Wales
Island

Kasaan Peninsula,

6 miles NW. of Ka-
gaen, 1/3 mile from
beach, Prince of
Wales Island

2 miles inland from
head of salt chuck,
Kasaan Bay, Prince

of Wales Island

(Juneau Precinot)

Glacler Bay area
between Dundas Bay
and Glaecier Bay,
north slde of North
Passage

Port Snettisham, 100
yvards east of first

Remarks

Contact metamorphic de-
posit, lens along contact

15 feet wide exposed, 80 ft.
length. Sample by Geo.
Lemmons, Ketchikan gave
iron 65.5%, sulphur 0,09%

Contact metamorphic magnetite
deposit. Extensive outerops.
Noma developed. Reported to
be large. See U. S. Geol.
Survey Bull. 662, "Mipneral
Regources of Alaska, 1916"

Chalcopyrite-magnetite ore
body--1limits unknown

Chalecopyrirte-magnetite body
developed to 100 feet length,
30 feet wide.

Reported mlllion tons magnetite
ore near tide water. Sample
obtained gave 63.7% iron,

0.6% phosphorus, 0.1% sulphur

6-foot vein of solid titaniferous
magnetlte--reported to ocarry 4 to

point, opposite P. 0. S percent titanium.

30 mi. SE. of Junesau

-1l -



IEAD AND ZINC

Southeastern Alaska contalns several occurrences of lead and
zine. The lack of nearby facilities for the reduction of these two metals,
the Ligh costs of transportation, and the low prics scale, has retarded
both the mining and development of the knmown prospects. The past produc-
tion in Alaske of these metals has consisted mainly of that recovered in
concentrates as a by-product of gold mining, and a few shipments of high-
grade ores. The present war stimulation for incersased production of
metals,and the government bonus for newly mined metals, hasg not in
Southeastern Alasska caused any noticeable change. While there are many
economic conditions which contribute to this situation, one factor, which
1s generally true for the whols coastal area of Alaska, is the lack of
extensive lead-zinc deposits warranting large-scale production. The future
holds the possibility of a reduction plant in British Columbla, whioch would
with regard to Southeastern Alasks, providing tariff barriers are favorabls,
allow development and some mining of thia type of ore.

The Hyder precinct in Southeastern Alaska contalns the greatest
amount of silver-lead and zine¢ proaspects. Others are highly scattersd in
the Ketchikan, Petersburg and Juneau precincts. With regard to the many
mown prospects, nons is equipped for concentration nor are any produc-
ing at the present time. Some are, however, developed to the extent
that partly proven ore bodies are known, and shipments of ore could be

made in a relatively short period,



Occurrences

The Hyder precinct, which is favorably situated with regard
to salt water transportation at the end of Portland Canal, contains
several ellver-lead and zinc prospects. Some of these have already pro-
duced small shipments of ore, which has been of a high~grade tenor. Trans-
portation withlin the area is favorable with the exlsting system of roads.
Since no single prospect or property offers extensive tonnages, several
prospects combined under a leasing system with custom concentration, would
supply a continuous tonnage. Those properties from which shipments of
ore have been made, and those known to contaln commercial ors, are
mentionsd in the following list under this precinct. Descriptions of
thesa prospects are contained in U. S. Geol. Survey bulletin 807,
"Geology of Hyder and Vicinity, Southeastern Alaska" by A. F. Bﬁddington.

The Ketchiken precinct contains e few known zinc and lead-zinc
properties which contain minable amounta of ore. Two are worthy of more
conslderation, These are locally kmown as the Moth Bay zine end the
Mahopey lead-zinc prospects.
F~L13°’99 The Moth Bey zlnc property is located about 14 miles south of
Ketehikan at the head of Moth Bay at the entrance to Thorne Arm. The
showings are situated 2,600 feet from tide water at an elevation of 300
to 400 feet. A small group of patented claims is held by the Freeburn
Development Company which is represented by Martin Bugge of Ketchikan.
The main adit workings consist of 370 feet of crosscut and 450 feet of
drift, the latter paralleling the mineralized zone, and from which short
crosscuts cut the sulphide bodies., Sulphide ore, with sgphalerite pre-

dominating, 1s exposed in the crosscuts of the east drift for a distance



of 240 feet. Whether this 1s a continuous ore body or & serles of para-
1llel lemses, has not been definitely proven. Thess ore bodlss, as expossd
in the adits and surface cuts, are situated along a contact of dliorite
and mica schist, The ore bodies entered from the diorite contact into
the mica schigt, and according to Stewart,l represent
An impregnation of metallic sulphides along folia of the mica

schigt apparently accompanied by siliocification, amd to some extent

as replacement of the schists by sulphides. Localization of ore

shoots appears to be dependent on the structural features of the

rocks."

The width of ore sampled in the main adit wvaried from l0 to

16 feet and the samples contalned amounts of zinc ranging from 0.25 to
14.2 percent, with low percentagses of lead and copper and low gold and
silver values.
gXtRe - The Mahoney prospect is loecated 10 miles northeast of Ketehi-
kan, on the west shore of George Inlet midway between the head and the
entrance at the mouth of Mahoney Creek., This lead-zinc showing congists
of a compound bedded veln averaging 4 feet 1n widtb exposed 400 feet on
the surface by 12 surface cuts and for 80 feet in ome adit. The vein
and its associated formstion of black slate in which it is inclosed, and
due to thelr overlying position ralative to a small tongue of quartz
diorite to the south, have been folded into low plunging anticlinss and
synclines. These alternating folds have a width of nearly 150 feet
measured from crest to crest. This folding was followed by the injection
of three different kinds of dikes into the sediments paralleling the

lStewart, B. D., Report of Cooperative Mining Investigations, Merch 31,
1931, p. 19.



bedding and occupying the crests and limbs of the developed folds. Onse
siliceous type of dlke is associated with the veln and acts as the footwall.
The vein follows in dip the plunge of the folds, approximately 200 to the north,
The hanging wall half of the compound vein consists of nearly
masslive galena and sphalerite, while the footwall half 1s made up of
banded quertz containing a dissemination of these sulphides with a little
chalcopyrite and pyrits. A total of 18 channel samples were taken in
the adit and surface cuts ranging in width from 12 to 40 inches, average
24 inchesg, of the hanging weall portion. These gave an average of 7.03
percent lead and 27.55 percent zinc.
,A%J/7’é In the Wrangell preéclmnct, the Ground Hog Basin lead and zine
prospect 18 one of the most promisging in Southeastern Alaska. This
group of patented claims 1s located on the mainlend 13 miles northeast
of ¥rangell. The claim group is owned by W. D. Grant of Wrangell.
Active development, which consists of diamond drllling, 1s being carried
on by a Canadian company &t the present tims.
Three lead-zinc veins are exposed and the main veln hag an
exposed length of 3,200 feet. This wvein is situated on the General Sherman
and Genersl Grant claims and has been developed by three érosscut adits

1

and nineteen trench cuta. According to Brooks,— a report by Campbell,

Wells & Elmendorf of Seatile, Washington indicates

"The width of the vein ranges from 1} to 9 feet and averages
3 feet., The average of 24 assays, each made on the full width of
the vein, is approximately zinc, 17 percent; leasd, 2% percent;
silver 1% ounceg. * * * ¥ *

1Brooks. A, H. et. al., Mineral Resources of Alaska, 1921, U. S. Geol.
Survey Bull. 739, pp. 60-6l.



about 25 feet below the main vein is a parallel vein
gimilar in character which pinches and swells and ranges from
10 inches to 4 feet in width. * * * * %

About 350 feet beneath the main ore vein, measured at right
angles to the dip, 1s another parallel vein. This has been cross-
cut by an adit where it is from 1 to 2 feet thick and of similar
cheracter to the othera."

The geology of the area enclosing these veins is of note, since
the ore bodies are held to be tabular replacement veins in a fine grained
gneiss, The formatlons are elternating layers of schist, cuartzite and
micaceous bands wlth younger injections of aplitic dike rocks and sheets
of quartz porphyry. The ore bodles of this property and the other known
proapects are included in a slate-schist belt ranging in width 2 to 3
miles and situated between two intrusive masses of quartz diorite. The
eastern mass represents the mein western contact of the coast batholith,
The esastern margin of the belt grades into gneiss and contains numerous
acidic intrusions epparently associated and representing the later phase
of the batholith. Since the schistosity of the gneiss gemnerally follows
the striké of the main contact and the veins formed in long shears and
fissures which conform to this strike, a long continuous structure resulted.
This feaotor, and the rsplacement tendencies of the veins, are worthy of
carsful conslderation in large-scale mining. According to Shepard,l an
estimated 200,000 tons of minable ore 1s exposed by surface exposures
and workings. This eatimate is based on a depth to the lowest adit below
the surface exposursas.

The other prospects in the vicirity are listed below under the
Wrangell precinct. They are the Berg, Glacier Basin and Lake groups.
They appear to be amaller in extent; however, they lack development and
exist in similar geological surroundings.

18hepard. J. G., unpublished resport for the Territorial Department of Hines.



LIST OF PROSPECTS CARRYING COMMERCIAL BODIES OF LEAD OR ZINC,
TOGETHER WITH GOLD, SILVER AND OCCASIONAL COFPPER

Name

Daly-Alaska
KA 1/ R-50

Cantu
LR115 -

Homestake
Lr118-33

Ibex
| <k /8 -3/

Engineer
KNG~ 23

Olympia,
Nevada &
Starboard
clalms 3
K*>90’b

Coning In=-
let prospect

Moonshine
Group
rENG - X3

(Eyder Precinet)?t

Ouner

Unknown

Cronholm &
McDonald

Hewitt &
Carlson

Hewltt &
Carlson

Unknown

British-

Location

Mile 11, Hyder Roead,
south side Salmon R.

Cantu Mtn., adjacent
to International
boundary, west glde
of Salmon Glacler.

11 miles north of
West Fork near Ibex
Creek, Texas Creek
Road.

West side of Ibex
Guleh, Texas Creek
Road.

East side of Ferguson

Glacier near end of
Texas Cresk Road.

Ridge between Fish

American Hold~ & Skookum creeks

ing & Dev.
Co.

(Ketehiken Precinct)

Henry Foster

Abandoned.

Coning Inlet, E.
glde of Long I.,
13 mi. from beach.

Prince of Wales I.,
1% mi. inland from

central west portion

Remarks

High-grade silver-lead
ore with some zinec.

Shipment of 20 tons of
sorted ore returned $88.10
to $108.79 a ton gross
value, mainly lsed values.

9% tons shipment, $116.€0
per ton gross value, 50 per-
cent lead.

Contains small shoots com-
posed malnly of galena

Small shoots galena ore,
11.3 to 55.3 percent lead.

Shipment of 64 tons
averaged $90 a ton -
mainly lead.

Undeveloped prospect,
limits and grade unknown.

Shipment of high grade
galena ore

of South Arm of Chol-

mondeley Sound.

1Buddington, A. F., Geology of Hyder and Vicinity, Southeastern Alaska,

U. 8. Geol. Survey Bull. 807.



Name

Coronation
Island

s Wi

Kuiu Zinc

\L+\\V/7

Berg

Glacier
Basin

/.
N

Lake Group
L\ 28

5
Point .+% 5
Astley !

Enterprise

v

2

{Petersburg Prscinct)
Ovmer Location

Abandonead Coronation I. near
west eoast of Prince
of Wales I., mouth of
Sumner Strait.

J. C. B. Keku Strait, Kuiu
Hawkes & Island
Associetes

(Wrangell Precinot)

J. Mundy, Berg Bay, Blake Chan-

Wrangell nel, 6 miles in-
land.
Unknown 6% miles inland from

mouth of Mill Cr. on
on Eastern Passage,
east of Wrangsll

In 1925 own- 4 mlles east of mouth
ed by Lake of Mill Cr. on Eas-
Virginia Min. tern Passage, east of
Co. - present Virginia lake.
unknown

(Tuneau Precinct)

H. Ahren- Point Astley, Holk-
stedt, Juneau ham Bay.

Unkmowm Tracy Arm

Remarks

Shipments of high grade
galena ore.

Partly developed body of
zino-manganese ore - assay
of zone up to 10 percent.

Stockwork contalning lead
and zine sulphides -~ lacks
development.

Tabular deposit formed
by rerlacement - lacks
development.

Several small filssure
fillings of high grade
lead ore - lacks develop-
ment .,

Zine~copper-silver ore,
undeveloped, on beach.

Zinc~copper sulphide ore,
small vein.



MANGANESE

Manganese deposits containing commercial shipping grade ore
are not known to exist in Southeastern Aleska. Little attentionfhas
PP azcc,m,.‘m:f a‘.L
been given to this metal in the emtire Territory, -due—e the high costy
of transportation, and lack of markets in the paat on the Pacific Coast,.
The present development of an lron and steel industry on the Pacifie
Coast may lead to further prospecting and development of this metsgl in

Southeastern Alaska.

The known manganese occurrsnces of Southeastern Alaska are
found in three geologlc periods. The most extensive occurrences are
those associated with the upper Tertiary lavas. These lavas cover ex-
tensive areas on Xupreanof and Kulu islands, and the southern end of
Admiralty Island. Another is associlated wlth the upper Carboniferous
or Permisn age, as the manganese of the northeastern snd of Kuiu Island.
While these deposits are assoclated with limestone of Permian age, thelr
origin may be associated with the Trimssic extrusives which have invaded
the earlisr limestones. The third occurrence, and one ¢of undetermined agse,
is found within the schlat belt of interbsdded greenstone, phyllite, lime-
stone and gquartzite on the southern extension of the Juneau Gold Belt.

The age of this group of metamorphic schists is not definitely kmown,

but is classified by Buddine;'bonl as probadbly Ordovician to Jurassic or

later,

s
The various manganese occurrsunces noted by the write;>Aassooiated with
-4

the Tertiary lavasi}d&ﬁsist malnly of hot spring deposits, highly secattered
and usually small in extent, and small amounts contained in residual de-

posits associated with the iron oxides and hydroxides weathered from the

lBuddington & Chapin, Geology and Mineral Deposits of Southeastern Alaska,
U. S. Geol. Survey Bull. B00O, Plate 1.



lavags. None of this latter type were noted worthy of further mention;
however, these lavas warrant future prospecting for this metal.

The deposits assoclated with the Permien limestones, &s noted on
Kuiu Island, are of two types. One type is associated with sphalerite and
galena and the mangasnese mineral assocliated are carbonates and sllicates.
The deposits represent replacement deposits in dolomitic limestone strata,
The other type exists as loose wad and in the form of an unconsolidated
blanket overlying both limestone and Triassic lava. These are found near
the former and may have originated from the weathering of the siliceates
and carbonates found in the limestones.

The mangensse occurrences associatsd in the metamorphic complex
of the Juneau Gold Belt are confined to good structures, are of fair
grade, but are the refractory type.

The known manganese occurrences in Southeastern Alaska are con-
fined to the Juneau and Petersburg precincts.

Lcbuswimees
Juneau Precilnct:

Kk 127/ The Sunrise Cenyon manganese prospect, owned by Henry Olson and
associates of Juneau, 1s loceted on the divide between Slocum Inlet and
Iimestone Inlet on the mainlend 25 miles southeast of Juneau. Transporta-
tion from the deposits would require 4 miles of road from the head of
Slocum Inlet and ore mile of aerlel tramway.

The undeveloped skowings consist of several outeroppings of

small manganese-bearing veins copfined to a zone of siliceous schists

across a width of 200 feet. The zone represents a contact between quartzits



on the west or footwall and amygdaloidal basaltic lavas and tuffs on the »
hanging wall. These lavas, with accompanying tuIfg, are intercalated
between the sedimentaries as a flow now upturned, and both have been

sub ject to intense shearing. Underlying these formations, as noted near
Bea level 2,000 to 3,000 below, is the diorite and grenodiorite of the
coast batholith.

The mangenese veins are exposed for 1,000 feet from the top of
the divide (3000 ft. elevétion), northwest on the Slocum Inlet drainage.
Thence they are covered with talus, with considerable float showing, for
one mile. Thence the veins are again exposed for 500 feet and disappear
under talus to the northwest. Float pieces occur in the talus for one-
half mile southeasterly down the Limestons drainage slde of the divide.
The velns are belleved to extend for a distance of nearly two miles.

Several veins containing mangenese oceur within the 200-foot
schist zone, but only three have widths greater than one foot. The
largest vein has a uniform width of two feet and it is located in ths
footvmll portion of the zone. The next larger vein averages 18 inches
in width and is situated near the centrel portion of the zone. The No. 3
vein averages slightly over 12 inches in width and 1s situated near the
hanging wall of the zone., These veins contain the same type of refractory
ors and the highest grade of the two types noted, They have parallel
strikes and dips, which conform to that of the siliceous schists, and
maintain a persistent definite structurs. The vertical range of the ore,
as observed between the lowest and highest outeropping, is 1,000 feet
and the manganese content apparently is much the seme. However, more

rhodonite was noted in the lower croppings.



The second or red typs of manganese veins are numerous within
the sochist zone; however, they are narrow in width and contailn greater
amounts of impurities with resultant lower mangansse content. Both types
contain oxides of manganese, which is the higher grade or black vein, and
make up 20 to 30 per cent of the manganese cgontent.

Assays from several samples of both the low grade and higher
grade veins ranged from 10,76 percent to 38.45 percent manganese. Ad-
ditional data is included in an unpublished report by the writer, entitled
"Summary and Itinerary Report of Mining Investigations in Limestone Inlet
and Seymour Canal," 1942, on flle at the Junsau office of the Territorial
Department of Mines.

Samples have been received from the vieinity of Hood Bay on
Admiralty Island which contained sconomic valuss in mangenese. These
samples consisted of manganese oxides, together with iron oxides. The
geology of this area, according to Buddington,l consists of Tertiary
volcanies. These occurrences have not been investigated by this depart-
ment, and the amount of ore or extent of the showings is not known.
ﬁ(xllg,:;zManganese minerals also occur associeted with metallic sulphides
in the showings of the Mammoth prospect, a group of patented claims lo-
cated inland 4 miles from the head of Young Bay, northern section of
Admirelty Island, No minable amounts of manganese were noted in the

present workings.

1op. eit., Bull. 800, Plate 1.
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Petersburg Precinct:

w2 Manganess in the form of wad occurs on certain ridges on ths
northeast end of Kulu Island opposite Keku Straits. T. Hungeriord of
Petersburg holds saveral claima situated along the top of the first

ridge inland from the beach at the mouth of Hungerford Creek on Keku
Strait. The manganese 1s found dirsctly beneath the mantle of vegeta-
tion on the neerly level top of the ridge. Development work is lacking,
hence the depth of this matérial is not known. The underlying formetions
of this ridge are lavas, portions of which are highly folded and fractured.
The manganese is belisved to have originafed in overlylng limestone bads,
which have been worn away, with occasional remnants remsining. Samples
taken from this unconsolidated material near the surface gave results
varying from 8,22 percent to 39 percent manganesa.

.7 Mangenase minerals ranging from oxides and carbomates to

W e

silicates are contained in the zinc-lead ore of the Keku prospect. This
property 1s held by the Kuilu Zine Company, and is situated on the north-
east end of Kuiu Island af a point 5 milss southeast of Point Cornwallis,
the most northerly tip of the islend. The major showlng consists of a
dolomite limestone outcrop 400 feet inland from the beach opposite Twin
Islands in Keku Strait. The showing i1g mentioned under zinc deposits, but
contains manganese ranging up to 16 percent. Both the manganese and zine
minerals, with small amounts of galena, are contained in the limestone
strata which have been partly replaced by these minerals and others,
ineluding silica. The extent of this deposit has not been determined;

however, a short adit and some diemond drilling has been done.



MOLYBDENUM

Molybdenum in the sulphide form molybdenite is found widely
distributed in Southeastern Alaska. Most of these occurrencea contain
molybdenite in minor emount in that it ls associated with other sulphides
in gold and copper ores. Others are found where the molybdenite is dis-
seaminated in granitic type rocks and in contact rocks clogely related to
the intrusives. These two types of deposition, as observed in Southeastern
Alaska, in many instances are of too low grade for further consideration;
however, ocoasionally samples of good grade can be obtained. The molyb-
denite osccurrences of note are those confined to quartz veins, dikes and
shear zones which are represented by thermal deposition of a later
origin than the intrusives themselves. These types of deposition repre-
sent a greater concentration, and are more likely to contain commercial
amounts of molybdenum than the contact deposits. The prevailing intrusives
with which molybdenite 1s associated in Southeastern Alaska are dlorite,
granodiorite, and quartz diorite which are the major intrusives of the
Coast Batholith and gensrally held t&?éf Upper Jurassic or Lower Cretaceous
period.

There are many economic factors to be takep into account with
regard to molybdenum deposits. Many of these apply to Alaska and extensive
or high grade deposits only are to be considered, With regard to the
¥nown occurrences of molybdenum in Southeastern Alaska, only one 1is
indicative of extensive limits. Another contains good commercial values,

but is limited as to tonnage.
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Ketchikan Precinct:

4 W 1-22 A group of claimsf);:mely, Alagka Chief, is situated on Kos-
ciusko Island in the vielnity of Shakan Village on the west coast of
Prince of Wales Island. The group is owned by the Alaska Treadwsll
Mining Company. Here a quartz-albilte vain occurs in diorite and has
been developed by an adlt and surface cuts for a known dlstance of 520
feet. The vein, according to Smith,l ranges in width from 2 to 6 feet
and has an average width of 4.1 feet. Hess? mentions a report by F. W,
Bradley in Min. and Sci. Press, Vol. 117, p. 48, 1918 with regard to ore
.values and tonnage as follows:

The ore averages from 1 to 2.28 percent MoS; in large lots;

6,270 tons of the high grade ore was blocked out, end 100,000
tons of ore assaying 1.58 percent was indicated.®

The development on this property oomnsists of an adit 360 fest
in length and surfaece cuts. The elevation of the deposit is 600 feet,
This deposit is very acecessible to salt water on Shakan Bay, requiring e
short serial tram to a point where an adequate dock could be built.
M*“q-“;g‘ The San Antonio Metals Company holds a group of claims at the
entrance to Port San Antonio on the west coast of Baker Island. Develop~
ment by this company hes consisted of dismond drililing to the extent of
four holes and some surface stripping. The major showings consist of
shear zones which intersect along tide water and are exposed along the
rocky shore. The zone exposed ranges over 600 feet in width, is con-
tained in quartz diorite, and extends inland in a northwesterly direction

(note accompanying sketch). The shear zones at their intersections in the

lsmith, Philip S., Ocourrencss of Molybdenum Minerals, U. S. Geol. Survey
Bull. 926-C, p. 169,

®Hess, Frank L., Molybdenum Deposits, U. S. Geol. Survey Bull. 761, Dp. 14-15.
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‘mineralized zone are impregnated with silvem, forming numerous small
narrow veinlets. These and the fractured guartz diorite contain a
Bparse minerslization of molybdenite, pyrite and chalcopyrite. Low
gold values were also resported.

Avergge of s nmumdber of samples by M. Reess, as mentioned by
Smith,l contained 0.276 percent of MoS,. An average of $3 per ton in
gold was reported to ths writer. 4n estimats of 100,000 tons has been
made by Reese as showing above drainage level, Details regarding this
prospect can be obtained from an unpublished report by the writer
antitled "Preliminary Report on the San Antonio Metals Company, June
18, 1936" on file at the office of the Territorlial Department of Mines,
¢4\ab'4¢ A molybdenite prospect held by Langlos Bros. of Ketchikaﬁ is
located one-half mile west of Roe Point on the south shore of Behm Canal.
At a point 400 feet (rom tidewater, and located along the bed of a small
creek, a quartz vein is exposed by outeroppings, cuts and e 12-foot oross-~
cut for a distance of 200 feet. Its traceabls length 1s over 1,000 feet,
in a hornblende granite and within a few feet of & contact with a thkin
stratun of altered magnesia limestone. The vein varies in width from 2
to 4% feet, averaging over 3 feet. The molybdenite occurs in pockets and
disseminations in the quartz and gouge along the walls. The heaviest
concentration 6f molybdenite 1is on the hanging wall gouge. A sample across
this gouge for a width of 6 inches gavs 4.29 perceni molybdenum. Further

information regarding this prospect is conteined in an unpublished report

1op. eit., Bull. 926-C.



by the writer entitled "Preliminary Report of Mol Group of Claims' on
file at the office of the Territorial Department of Mines.

Among the other occurrences of molybdenite in the Ketchikan
district, the contact metamorpkic copper deposits on Kasaan Feninsule
and in the Copper lountain areas contain smal) scattered amounts. In
these, molybdenite occurs highly disseminated in the copper ores and
contact rocks, Other occurrences have been reported from the Chickamin
River area in the Hyder district; however, these have not been investi-
gated.

Junsau Precinct:

Many occurrences of molybdenite are known in the Juneau

precinct. Several of these are described by Smith,l two of which have ]
v, |

received soms develoyment in the past., These are the Whitney claimE/on

“_}9/

lenesurier Island end the Mulr Inlet Molybdenlte group in ths Glacier!z*)ﬂ'ﬂb
Bay area., Both of these deposits are of the contact metamorphic type

and as a result the molybdenite is highly scattered within the contact

zones. Other occurrences are known %o exlst in the Glacier Bay area.

They are described by Smith,l and some apparently need more prospecting

and development bsfore definite statements can be made as to their

economic status. Considerable molybdenite float has been reported in

quartz distributed along Ryan Creek, a small tributary of the Taku

River south of Juneau.

lop. cit., Bull, 926-C, pp. 172-180.



Hyder Precinct:

Molybdenite occurs in several localities in the Hyder distriet.
In most instances this mirneral is associated sparingly with other sulphides
in some of the prospects. However, the amount is insufficient for mining
economically., The onlyrknown instaence where molybdenite occurs as the

q

of the end of the road or the north side and on the west end of the
property., This vein 1s exposed for 500 feet and averages in width from
2 to 3 feet. Molybdenite occurs in bunches and dlsseminations through
the entire traceable length of the vein. The generel tenor is low,
probably ranging between one and two percent molybdenum. The country
rock is granige dlorite and the vein containe contact minerals.

‘SKagway Precinct:

F*\Dq,523 Molybdenite occurs disseminated in granite along the railroad
8 miles north of Skagway. Samples received st the Department of Mines
office are high grade specimens and represent concentrations in joint
planea, The area of granitie rock, mineralized and containing molyb-
denite, 1s reported to be large. This area warrants more examination
and careful testing. The location along a railroad and near a salt-
water harbor, is very favorable.
Smithl gives the following estimate:
"Phe molybdenite is distributed in pateches throughout
the granitic rock, end an estimate made by Mertie from merely
visual inspection indicated that it formed about 1 percent of

the rogk."

lop. eit., Bull. 926-C, pp. 180-181.



NICKEL

Nickel oacsurrences in Southeastern Alaske have been known
for many years. Until the present emergency they have recelved llttle
attention and developmant, Factors that ascgsount for this condition are
the low tenor of the ore, high costs, teshnicalities of reduction, and
remoteness from steel industries. The extensive deposits of Sudbury,
with their expansibility for produetion, mocount for the position of
nickel today.

The recent developments by the Bureau of Mines and the
investigations of the Geological Survey of niakel deposits in Southeastern
Alaska have been noteworthy features. Through the afforts of these two
government agencies, an eatimeted tonnage of several million tons contain-
ing nickel and coppsr has been astablished. While thess deposits are
Boeamingly of low grade, they do represent a potential source which may
ultimetely be utilized along with the growth of the iron and steal
industry on the Pacific Coast of the United States and Canada. The
nicksl, as it occurs in the primary ores of Southeastern Alaskas, is con-.
tained in the mineral pentlandite. This 1s amsociated with the sulphides
pyrrhotite, and chaleopyrite. The copper contsnt of the ores is slightly
loag than the nigkel; however, it will be one of the econtributing metals
in the future mining of these deposits,

Two known nickel occurrences of note are located in the Sitka
yreainet on Yakobi and Chichegof islands, enother in the Petersburg
precinct, and one on Admiralty Island in the Jumeau precinct. All are
favorably located with regard to salt water transportation, and all

require more development.
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Sitka Precinet:

F*'\“J‘j The nickel deposits of Bohemla Basin on Yakobi Island are the
most extensive kmown in Alaska. Yakobi Island is located off the north
end of Chichagof Island on the west coast. Numerous claims are held
within the nieckel-bearing area by S. H. P. Vevelstad end associates.
Prior to the recent development by the Burean of Mines, the work done on
this property consisted of an adit 165 feet in length and several rock
ocuts and strippings. Additional siripping end trenching, with diamond
drilling, was accomplished by the Bureau of Mines. According to Reed and
Dorrl eight sulphide-bearing bodies have been prospected with an esti-
nated tonnage of 6,000,000 tons soptaining 0.36 percent nickel and 0.27
percent copper. Additional undeveloped bodies are known.

These sulphide bodies oscur in norite, which represents the
most basic phase of a dioritic intrusive. The contained sulphides
pyrrhotite, pentlandite, and chalsopyrite, with the iron oxide megnetite,
are the products of ssgrsgation from solutions contalned in the parent
magma represanting the basic or end phases of the dloritiec intrusive.

A segtion of 90 feet aocross the sulphide body penetrated by the adit on

the Tunnel body was sampled by the writer at 10-foot intervals. This
seotlon, aceording to assay, gave an average niskel content of 0,63 per-
cent. The remaining section contains smaller amounts of sulphides dis-
seminated in the porite. Thease Bohemla Basin deposits represent the

most extensive Xmown nickel deposits in Alaska., They require concentration
to produce a concentrate suitable for shipmsnt.

1Reed, John C, & Dorr, John N., Nickel Deposits of Bohamia Basin and
Vioinity, Yakobi Island, Alaska, U. 8. Gecl. Survey Bull. 931-F.
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Dl Three simlilar nlekel-copper deposits ococur on the west coast

of Chichagof Island a few miles south from the Yakobdl Island deposita.
These deposits are held by S. E. P. Vevelstad and assoclates. These
deposita are oocurrences of sulphides containing niockel and oﬁpper formed
under megmatic segregation in norite. Two of these deposits are of the
concontrated variety and contain higher nickel and copper peréentages than
the Yakobi Islend deposits. The Fleming Island deposity, gccording Yo
Peoora,l containsa possible tonnage of more than 10,000 tons of ore

that posaibly has a oontent of 2 percent nickel and 1 parcent copper.

The developmsnt on this deposit oonelats of a 176~foot shaft and 71 feet
of underground opening on the 75-foot level.

The gecond depoalt or outcrop of concentrated niskel-copper
vearing sulphides is located 3,000 feet asoutheast of the Fleming Island
deposit. The Imown area, aecording to Peoora,l contains about 600
square feet and the ore resembles the Fleming Islend deposit, but is
believed to be of lower grade.

The third deposit, as described by Pecora, is exposed 1,000
foet aoutheast of the sesond deposit. The formations in this locality
are reported to be mainly emphibolite, norite, amd gabbro, which contain
disseminated sulphides over an extensive area. A few million tons of
material is estimated by Pecora to contain perhaps 0.2 percent nickel
and 0.) percent sopper.

lPecora. William T., Nickel-copper Deposits on the West Coast of Chiocha-
gof Island, Alaskm, U. S. Geol. Survey Bull, 936-I, pp. 221-222,



Peatersburg Precinct:

e Another nickel-copper deposit is deseribed by Reed and Gates,l
formerly by Buddington,2 that is located at Snipe Bay on the west coast
of Baranof Island. Eetimates by Reed and Gates indisate a reserve of
430,000 tons of low-grade nickel-copper bearing materisl with a probdable
content of 0.3 percent eash of nickel and eopper. The boundaries and
.the grade of the material in the derosit are not adequately known, bdbut
indicetions are that a higher grade and a greater reserve might be
determipned with development, This deposit is held by 8. H. P, Vevelstad
and assoclates.

Juneau Precinct:

s W60 A basic sill located near the north end of Admiralty Islend
is lmpregnated with sulphides containing nickel and copper. This sill,
known as the Mertle Lode, is situated on the War Eagle Extension No. 2
Olaim of the Admiralty-Alagkas Gold Mining Company. Development upon this
body consiasts of a 1l0-foot adit and several diemond drill holes. The
formations which enolose this sill consist of phyllite amnd various types
of achist. The length has not been determinsd; however, a width over 100
foet is known. Reed” indicates an approximate reserve of 580,000 tons of
material whieh has an average sontent of 0.34 percent nickel and 0,35
percent copper. Magnetite and the sulphides pyrrhotite, pentlandite and
lpeed, 7. C. & Gates, G. 0., Nickel-oopper Depcsit at Snipe Bey, Baranof

Island, Alaska, U. S. Geol. Survey Bull., 936-M.
2Buddington, A. F., Mineral Resources of Alaska, 1923, U. S. Geol. Survey

B‘lllo 775' ppo 106"107.
3Reed, J. O., Nickel-aopper Deposit at Funter Bay, Admirelty Island,

Alagka, U. S. Geol. Survey Bull. 936-0.



chaloopyrite ars the metallic constituents of this basio sill. This
deposit offers a problem of concentration on a large scale with indica-
tions that a small partion of the nickel 13 conteined in the mineral

olivine. Mining conditions and its poaition near tide water are favorable,
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TUNGSTEN

Scheslite is the only tungsten minerel known to ocour in
SBoutheastern Alaska. The Riverside mine in the Hyder Precinct bas been
producing this mineral on & emell scele for the last two years, Other
ocoeurrences are few and none is developed to the extent of any large
proven tonnage of ore. There are many fastors favorable to the mining
of tungsten ore in Alaske. Due to its relatively high price per pound,
it 18 one of the few metals found in Alagks that can ebsorb the high
lsbor and transportetion costs. The known ocourrences of scheelite have
been discovered in the mining and development of gold velms, with which
they are essociated. Little prospeoting for tungsfen has beern carried on
in Southeastern Alaske, although meny areas are known to be geologiocally
favorable for its existence.

Ocourrences

Hyder Precinct:

L g - The Riverside mine is located 7 miles north of Hyder, which is
gituated et the head of Portlend Canal, The mine and mill are favorably
located alongside the Salmon River road. The production of scheelite has
been aonfined to the Lindeborg vein, where this mineral cceurs in emall
high grade shoots associated with sulphides of iron, lead, zino and
eopper.

The vein ocours in a 50-foot band of gresn to gray schist
enclosed in grancdiorite. It is of the shear type, aiong which small

lesnses of quartz containing the scheslite and other sulphides have been



formed. One lens has e known length of 200 feet and widths up to 6 feet.
The scheelite content has been roughly estimeted between one~half and one
percent. The small lensesa on which mining has been confined are much
smaller in extent, but contair high percertages of socheelite. The vein
ie traceable on the surface for 1,800 feet, and explored underground by
two edit levels for a distance of 800 feet.

Scheelite in lesser amounts occurs in one lens in the Jakis
vein, whioh nearly parallels the Lindeborg vein. This vein has a
developed langth of 7850 feet, and has been developed from the same lower
adit level, The cross-vein, a vein in granodiorite betwesen the Ickis
and Lindedborg veins, eappears to be lacking in scheelite.

This property, owned and operated by the J. H. Seott Company,
ie now under exploratory development by the Bursau of Mines. Favorable
results are expected.

V*\?i;fgu The presence of scheslite was found in the Gray Copper vein of
the Mowuntain View Gold Mining Campany property, 2 miles southeast of the
Riverside mine. This vein has an exposed surface length of 475 feet and
a developed 1engfh, 300 feet below in the Mountaein View adit, of 180 feet,
The average width on the purface is between 2 and 3 feet, while underground
1t has an average width of 12 inches. Scheslite is found associated
with sulphides of iron, copper and lead in small emounts over the entire
length of the vein both on the surfece end underground, Scheelite is

lacking in the other veins and showings noted on the Mountain View

property.
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Sitka Precinct:

\\*15’ Tungsten in the form of scheelite occurs in the E1l Nido vein of
the Apex~El Nido mine on Iisianski Inlet, north end of Chichegof Ieland.
The vein was developed for its gold ocontent during the short periodic
operation of the mine. The developments on the El Nido vein, according
to Buddington,l consist of two cross-~cut adits totaling 1,000 feet, 420
feet of drift on the vein, and conmneoted by a 200-foot raise.

Tholvein ocours in aplite in a dloritio eountry rock. The
vein has been traced on the surface for 1,000 feet, and ranges in width
from 6 inches to 7 feet. The average width in the lower workings ia 16
inoches. The emount of metalliferous mineral in the vein is asmall, The

scheelite ocours disaeminated through the vein in smaell amounts and in

'5?§§ narrow bands consisting of heavy concentrations of scheelite with quaertz,

paralleling the vein walls, i;nre lpvestigation is warranted, due to other
existing veins and surface showings, with the possibility of looating
mineble shootﬁs]r

The property is patented end is owned by Mra. J. H., Cann.

lBuddington, A. F., Mineral Resources of Alaska, 1923, U. 8. Geol.
Survey Bull, 773, pp. ll6-121.



More investigation is warranted as there are other exlsting velns
and surface showings and 1t is possible that minagble shoots might be

located.



