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STRATEGIC MIMERAL CCCURRENCES IN INTERIOR ALASKA
DITRODUCTION

This report has baen proparsd to furnish information concern -
ing occurrencas of the more importarnt of those minerals, the prices
of vhilch are sufficiently high to pormit mining them in interior
Alaska, It was found convenient to limit it for the most part to
interior Alaska, or more spocifically to the Yukon River watershed,
because this region may be considersed as a geographic and geclogis
unit, with similar problems in mining and transportation and with,
in many respacts, similax types of ora deposition.

Discussed here are ooccurrencas of minerals that supply the
following metals: antimony, chromium, mercury, molybdenum, nickel.
platinum, tin, and tungsten. Algo discussed briefly are occur -
rencas of a few non-matallic minerala, cortain grades of which
command high prices. They aret asbestos, micas, and gquartz erystal.
Most of these are clasased as strateglec minerals, although nearly
all of the important metallic minerals may be so classed if an
insufficient supply ia the main criterion.

Excluded becauvaa pricag ara too low to permit profitable
mining in interior Alaska are ocourrences of aluminum, magnesium,
iron, and manganese. Alag exqluded, althaugh in many cages they
could be mined profitably under present conditions, are occurrences
of copper, lead, zins, and many minor mstals, To assemble data on
all of these materials would unduly delay publication of this report.

Tha depoaite of each material are described according to the
losalities in which they ococur. Preceding the descriptions of the
deposits 1a a brief geoclogical discussion. Informationm on past pro--
duotion, prices, and objectionable impurities is also ineludsd when
it is congiderad to be pertinent. In order to avoid repstition, in-
formation already available in U. 3. Geological Survey publications
is aa a rule omitted, but reference is made to the original publi..
cation.

This report iz admittedly incomplete; it is presented at this
time bacause of the urgent necd for increased production of minarals.
To colleat data on all known prospects, and on those now being disa
covered, would delay {t indefinitely. Consequently, it was con-
sidered advisable to present the informstion now availsble, in the
hope that it will be immediately usaful.
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I addrvron to nofes made by the writer while on fe1d trips
for tre Department of }3n33  2rurces of wnformatron include communs
cavrons from awnara and prospechors and reccoxds of rvhe Tevrivovial
Assay Offvce at Coliegr Alaska rel informatyron was aliso obtaled
from publicatrong of the U S Geologienl Suwwwey  Rerereats 35 madse
fo tha souwaees of waformation obtaincd outside the Dapurtmont of Mines

Dagexwing of special thanks ars: J. 3, Mortra, Ju  Of the
Alaske 8ranch of the U S Ceoloziecal 3urvay who in 1939 made avail
able 62 samplas of placor concentrafras moatly from the Falrbanks
Digtri¢ct: and also R C ‘iells and Charies lilton of tha Chemical
Laboranory of tha U. S Geologrcal Survey who furnished both laboratory
facilitres and advice in conncerion with a mineralogical study of thuess
and other samples  Acknowladcomont s alio made of the assistance of
Eski)l Anderson of the Tepartmant of 2ines in gathsring dats vsed nere
and in descriping 57 samples of »lacor ccncentrates tha were collected
during 194« s

I Unless owherwisz stated all quantltetive analyses were made by
A. Z Glovar_ Terrvitorial Assayer at College Alaska

DEVELOMITT OF PROSPICTS

In many regpects the procedure followsd »n deveioping vase
metal vrospecta follows the same geneval pavtern aithough ¢his
pattaen 18 unaruraidy nodrfied by andividual conditiongs The follow
ing remarks are direc~ted mainly to thoae who have hitherwno pvospented
and developed gold lodasg

Ident f1icationg and analysss of ores are made an Tervihorial
Assay Offices at College Anchorage Fomd and Ketzhiken  Thesa
garvices are frae to residsnts of Alaska and nominal charges are
made to othera  Analyses to detarziine the metal content as well as
the presanca of objisatronadble iznurities should be made soon after

the discovary of a base metal prospact

After the 4rscovery 1s made and the prospact has besn opened so
that ore in place may be observed the prospecior may request an exam
ination by s Termitorial iBning Zngineer for the purpose of delermining
if additional developmoni is worthihile Davclooment should »e carried
out with the idea in wind of making an estimate as soon as posaible,
of the approximate extent and tenor of the ora
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Since in addrtion fo mining the ore it 13 necrasary to find a
purchaser for >t it ig gepnawally adwi 3ablie to suom.t a suitable
sample to a smelter nandlorg tha® wyre of ore ro determine if it
contains objectionable rmniiswwias or .3 otherwiss undesizsble., Thig
procedurs fnvolwes corraspondence wnih smaiters or other buyers of
ore and 33 often necessany whehher the cwmer plans *o 3eil the prospect
or develop it himself.

In some cases, usually after preliminayy prospesting g com
pleted, various asgencias of the Federa) Gowermmsnt a3uch as the
Bureau of Mines, +the Geologrrnel Suwway. or the Resonsrtruakion Finance
Corporation. may extaend ard »n eaviousg waye wn drveloping depoaits of
strategi¢ minerals. 1Ia addrtron the Matals Raserve Campany, a sub
gidiary of the RFC. vill guarantee prieces of certawn oresr L .C
Doheny. of Fasrbanks s ithe RFC supervisrng sugineer for Alaska.

ANTDMONY DZPOSITS

Producation

A3 o consequence of record higan pr ces actrve sxplodtation of
Alasken anfimony deposit3 begsn in 19%i Ir 1915 a to*al of 833
tons of ore averaging abonv 58 per cent ant mony was ahippedl and pro
duction between 1916 and 1918 amountad to 2492 rona2 praatically all
from the Falrbanks drgtric®  Shipments ceassd ar the and of the war.
although sporadic development work coavamned ror sSeraral years in the
Fairbanks and Kantishna distrierzs  In 1937 produvction was started
from a large gstibnite depos:rt on Stampedé Creak 'n the Kanvashna
digtrict. Except for a perrod dwuring 1941 opararionz av fthis deposit
have besn sarried on continuoniliy In the spring of 1942 a carload
of high .grade ore was shipped from anothexr dspos:rt »n the Kantishna
district, on Slate Creek. As far a3 is ¥mowm. no othex shipments have
besn made, although small amounts of stibnite have been mined and
gtacked at & number of operations

-— ———— ) o g S

lprooks, Altred H. Tha Alagks Mruing Industey in 19162 U S Geol.
Survey Bull, 662. 1916, p 20

2grooks. Alfred H ., The Fubure of Alaska Mining: U 8 Geol. Survey
Bull. 714-A, 1921. p. 29. :
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Ore Prices and Tenor

Pure stibnite containg 71 4 ter cent antimony bdu% 80 85 per
cent. ora is considerad to be uausually hign grade  Ordinarily,
smelters do not accept ores with an anfimony content of lezsg than
50 per cent. buf recently the minimum has been placed at 40 pexr cent
bacause of the extrmordinary demand for oxz. Because of high costs
in interior Alaska, howsver, it would as a rule pay 0 concentrate
low grade orseg to at least 50 per cent bafore shipping.

During 1941, the price of 30 per ceut ore advanced from about
82,50 to §1.80 per 20 pound unit for contained antimony and from
about $1.93 to $2.20 for 65 por cent ore. Prires on Aprrl 2, 1942
ranged from $2.1C per unit for 50 per cent ore. to $2.35 for 85 per
cont ore. The price per *fon on Adril 2 was therefore 105 for 50
por cent ore and $132.75 for 85 por cent ore - Thase prices are for
carload lots. Deducted from the queted price are shipping and smelt .
ing charges. as well aa peralties.

Objectionable Impurities

Objectionable impurities in antimony ore very with different
smelters and with different projected usesg for the ankumony. As a
rule it i3 necessary to subnjt a sample of the ore to a smelter be .
fore its suitability can be determined.

At the Laredo, Toxas, smelfer of the Texas Mining and Smelling
Company the maximum combined impurity tolerance of axseni¢, copper.
lead, and zine is 0.04 per cent, that i3, a penalty is charged against
ores containing more than O.04 pexr cent of these mehals ¢ombined In
addition, ores containing over O Ol per cent selenium are not accept--
able. At other smelters there are no penalties for lead, or zinc.
and the presence of selenium is not listed as objectronadble.

Most of the high grade ores in interior Alaska contain relative -
ly amall amountsg of metallic impurities and would therefore meet most
requirements. As far as i3 movm. no custom smelfiers are at present
able to recover gold or silver contained in stibnite ore. However.
since few of the high -grads stibnite ores in Alaeska contain much gold.
this loss 1s unimportant. '

lg, & M. J. Metal and Mineral Markats.

2prom a-letter dated October 28, 1941, to L. ¢ Doheny RFC Super-
vising Engineer, Falrbanks, Alaska.
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biodes of Occurrence

Stibnite is the only sconomrcally important antimony mineral
found in Alaska. It is found in quartz lodes in nearly all of the
gold mining districts of interior Alaska. where it occurs either as
the chisf ore mineral or in minor amounts with other sulfide miner-
alg end with gold. Only those deposits in which stibnite is the
chief ors mineral will bs discussed here. Their distribution in
Alaska is shown in Fig. 1.

Stidbnite usually occurs either in simple fissure veims or in
shear zones, depending on whether the country rock is hard or soft.
There is no line of demarcation between the two types; one may grade
into the other. The higher grade ore is commonly found in bunches,
lansges, or kidneys within a zone of stibnite and quartz gangue. The
country rock may be sadiamsntary. igneous, or metamorphic.

Deposits in which stibnite 18 the chief ore mineral have besn
as & rule formed at modsrately low temperatures. As far as is known,
the greatest depth at which high .grade stibnite has besn found in
interior Alaska is 500 feet This is believed to be mersly bacause
no deep mining has been done. i* probably occurs at much greater
depths. Deposits in which stibnite is associated with cinnabar, and
which are mined chiefly for the latter mineral, are believed to have
been formed at relatively shallow depths. They ordiparily have a
smaller verticael range than stibnite deposits proper, although they
may grads into true stibnite deposits af depth.

Although stibnite and gold are clossly associated in many de-
poslts, most of the high grade ores examined by the writer contained
relatively little gold. silver or metallic minerals other than stib-

" nite, In many cases the nearly pure stibnite occurs in lsnses or

shootg, in fissures or zones that also contain gold.-quartz veins; in
these the stibnite 1s usvally later than the main gold depoaition,
although it is possibly from the sams igneous source. Thsa occurrence
of stibnite lensea alongside gold bearing veins merely indicates that
the same fissures or zones of weakmess in the country rock wers favor-
able loci of ore deposition during at least two different periods.

Acdording to the observations of Brooksl, however, most of the
antimony ores contain more or lesa gold. as well as galena and pyrits.
Whether or not these ores reprasent a disftinct type of mineralization
i not known to the writer. It is probable that they ate merely
mineralogical variations and that numerous gradations exist betwesen
the nearly pure stibnite orsea and those containing sulfides and gold
in additien to stibnite.

lprooks, Alfred H., Antimony Deposits of Alaska: U. 3. Geol. Survay
Bull, 849, 1918, p. ll.

AdOO”
ouIX
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Fig. 1 - Map showing diatribuiion of anfumony depos)rts in interior alaska
From U 8 Geol Swrwey Buli. 649 Plate L wish additions
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Most of the antimony deposits of Alaska are mors or lessa
clogely associated with granitic rocks such as monzonite and quartz
dioritel, 1In the Fairbanks2, Xantishna and adjacent districts,
these rocks were intruded principally during the Mesozoic, whaereas
in the Kuskokvim and the lowsr Yukon reglons they wers intruded dur-
{ng the Tertiary periodS.

Oxidation products of stibnite include the soft, pale yellow
oxldes, carvantite and stibiconite, which are not readily inter-
distinguishable, and the bright red sulfoxide. kermesite. In some
deposits these minsrals form encrustations an jnch or more thieck on
expoged parts and in oracks in the ore, but ordinarily there hes been
little weathering, especially where the ground {38 permanently frozen.

Tocalitias

Fairbankg District:

Stibnits deposits in the Falrbanks District ocour in two well.
defined zones. The firat zone. barely a mlle wide. runs about
N, 700 E. from Treasure Créek fo lower Fairbvanks Creek, a distance
of 20 miles (Fig. 2}. It i1s generally parallel to the strike of the
sehiat country rock and also to the lorg axis of the quartz diorite
intrusion that runs southeast from Pedro Doms  Numsrous ljght -
colored dikes aligned roughly parallel to the strike of the schiat,
are also found in this zone4.

The saecond zone in which stibnite lodes have been found ig in
the Zater Dome area {Fig 2). Hore the minseralized area is roughly
circular and 18 about 6 miles across. Only a few granjtic rocks
outorop in this area. Thsir alignment is north to northeast, follow-
ing structural zones in the sgchist.

1Brooks, Alfred B op cit.. p. 9

2Mertie. J. B. Jr., The Yukon Tanana Region: U. S. Geol. Survey
Bull. 872, 1937, pp. 241 -242.

subrtie, J. B, Jr., and Harripngton. G. L.. Mineral Resourcea of the

Ruby: Kuskokwim Region: U. S. Geol. Survey Bull. 642, 1915, pp. 262 -263.

4U. 3. Geol. Survey Bull. £49..B, 1933, Plate 3, Geological map of
Falrbanks Distrist.

1
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Both zones are much more jmportani for their gold than for
their stibnite mineralizeflon Iumerous gold quartz veins are found
in them ard soms of the richest placers in the Falrbanks District are
in thess zones or adjacent to tcen.

Between the two zones jg a third mirxeralized zone or area that
ineludes the valleys of 2edro, Gilmore. Zangineer and Goldstream
creeks No stibnite deposirs are known to occur in this area, the
mineralization appears to be of a distinct and higher tempsrature
type that has produced gold scneslite and smsll amounts of cassiter .
ite  Although a number of rich and extensive placers have been de.-
posited in this area few lodes have been found Some overlapping
with the stibpnite zone to the north is indicated by the occurrence of
placer saneelrts and casgrtevite fn Cleary CreekX. near where stibnite
lodes have bsan found

Stabnrte deposrts descrabed elsewhere are only meniioned here
unlesgs additronal information is avaiilable while those about which
there is no previonsly vublyshed informatvion will be descrided in some
detail  Little work hag besn dona on these deposits since about 1818,
songequently mog® of the old workings are now inaccessible

In the nacrow minexalyzed zone north of Pedro Doms. the most
smportant occuxrrences described by Brookzl are: The Scrafford property
on Treasure Creek the Grlmer and Fredericks propertses on Vaulf :
Creek the Tolovana mime on 'Y».llow Creek. the Rhoads and Hall (now
Cleary HilY) mins on Bedrock Creek. the Chatham or Burns mine on upper
Chathem Creek the Homesfake or Nordale mine at the hsad of Wolf Cresk,
and the Crites and Feldman (now H: Yu) mine on Fayrbanks Creek-
Excepting the fars: two lrsted most of these properties have been
vorked chiefly for gold. bnt occas)onal bunches or kidneys of high-
grade stibnite are found with the goXd quartz weing  Also describsd
ars geveral gold gquartz werns wh)ch carxy manor amounts of stibnite.

In the Ester Doms muneralrzed zone only one occurrence of jm-
portance is described by Brooks. this is the so .called Stibnite Lode
near the head of LEva Creek (Fig 2) Also mentioned are two other
prospects near the head of Eva Creek. two near the summit of Eater
Doms and the presance of antimony ore in the basin of 8t. Patricks
Creek. Several gold -quartz veirs in which stibaite ocours aparingly
are also listed.

The &ilmer property on Vault Creek, now owned by H G. W.lcox,
was vigited by the writer in 1942, The workings which included open
cuts, adits and a shaft, had all cayed About two tona of sacked
nigh -grade ore wag stacked on The surface and some lowsr grade stibnite

ot e . — -—

lprooks. op. c¢it  pp 28 4l
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wag obgerved on two waste dumps. liost of the high-grade ore was
ralatively fine grained. The ors was considsrably oxidized; yellew
encrustayions covered some of it to depths of an inch or more.

Samples of the sacked ore containasd from 38 to 42 per cent
antimony end an average of 0.75 ounces of gold per ton. Ploked
samples fyom the 4dumps contained from 25 to 28 per cent antimony and
from O 2 to O "4 ounces of gold per ton. The silver content was
relatively low and varied between a trace and 1.96 ouncesa per ton.
Only traces of arsenic¢ end lead were found. Noteworthy le the high
gold content of this ore; in addition it is more massive then most of
the high -grade entimony ore in the Fairbanks District.

Soms large lenses of stibnite have been found with the gold-
quartz vein in the Sco mine, near the head of Dome Creek. Several
large spesimens containing over 60 per cent antimony were given to the
writer by Otto Geist of College, Alagka. The erystals are aurved and
bladed: soms of them are several inches long. High-grade stibnite was
algo found on the dump of the old Markovich mine, at the head of:
Spruce Cresek, about a mile northwest of the Soo mine.

Righ -grade stibnite is found in the McCarty gold mine at the

head of Fairbanks Creek. AsS in other mines in this minerali{zed zone,

the stibnite ococurs in separate lenses or bunches that are definitely
later than the gold mineralization. A sample taken from a large lens

on the 235 foot lavel contained 60.66 per cent antimony and $races of
exrsenic  lsad, and gold. The gold vein here is made up of coarsgely .
"orystalline quartz containing free gold and small emounts of jamssonits,
stibnite. arsemopyrite, and sphaleritel.

Farther down Fairbanks Creek on the Hi Yu property (formerly
Crites and Feldman) about a quarter mile northwest from the mine portal,
a stibnite vein was uncovered in tha fall of 1941. Thia oceurrence
is belleved to have been originally discovered during the last war,
but no development work vas done and its location was forgottean. TWherea
exposed in the bottom of a small prospsct pit the vein ia about 20 '
inches wide and is compoasd of coarsely cryatalline, bladed atibnite
and a small amount of fine-.grained vitreous quartz. A thin snsrustation
ot yellew oxides covera the exposed surfacea. Analyses of this ore
show an antimony content of from about 60 tc 86 per cent, traces of
arsenic and lead, and no copper or selenium. The gold and silver conm:-
tents were 0.0l and 1.00 ounces par ton, respectively.

Placer stibnite has been found in several streems in the mineral.:
ized zone north of Pedro Dome. Since the mineral is readily disinte.:
grated it would not ordinarily be found far from its bedrook source.
On Cleary Creek, placer stibnite has been found as far downstrsam as
No. 2 above Discovery, bench cleim, more than a mile below the nearsst
known bedrock occurrence. Near tha mouth of Chatham Creek, .Otto Geilst,

lyoesting, H. R., The McCarty Mine, 1941. Unpublished report on file
at the Territorial Dept. of Mines, Juneau.
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of Collegs found a large plece of falrly hizh-grade ore which consists
of both coarse and fine grainad stidbnlte, Thls specimen was alsoc over
a mile below the nearest known bedrock oceurrence on Chatham Craek.

Other placer ocourrences ars at a nuzder of localities on Fair-
banks Creek from claim No. 6 above Dizcovery, downstream to rear tha
moutk of Daeep Craek. On 10 abovs Discovery, Fich Creek, a piece of
fine~grained stidnite was found containing a small gold nugget about
one~gixteenth inch in diametsr. Tha bedrock szources of these placer
osourrences are probably mostly on the north side of Pairbanks Craeak,
where there are lknovn to de a number of stibnite lodes.

Placer cnsaiterite and scheolite are also found with the stibnite
on Cleary, Fairbenks, and Fish creceks, thereby {ndicating an overlapping
of the 2zone of stibnite mineralization with the arsa of higher tempera-
ture mineralization to the south.

In the Ester Doma area occurrencas of atidbnite are lasa numerous
than in the zone north of Pedro Doms. Aslde from those listed on page
8, only a few mors oceurrences are knovn. One 48 in the Ryen Lode near
the head of 3t. Patricks Creek, vhere lendes of stibnite have been
found; another i3 in a vein near the eouth end of the MoDonald lode
Claim, clese to a limestone-aplite contact. A third ocourrensce is on
the steep aouth slope of Happy Creek valley about half a mila west of
the road. In 1940, Gua Krutsoh and Ross Cosgrove found hare a number
of plecea of stibnite float, soms of them 2 feet aaross. Thea ore
was of the ¢oarse, bladed variety, with an antimony content of about
82 per cent. Soveral prospect trenches tvere bulldozed and the float
was traced uphill several hundred feet, but its badrook aource was
not discovered.

Bonnifield and Wood River Digtrictsa:

Saveral praviously unravorted ococurrences of stibnite were seen
by the writer during a field trip made in 194) along the north side
of the Alaska Ranga, batween lLit, Hayeas and Ferry . With one exception
little work has been done on them.

A large amount of high-grade stibaite float was found at an

altitude of about 5,000 feet, near the head of Kansasz Creek, tributary

to Wood River. Although the vein is covered by talus, according to
the amount of float 1t is about 5 feet wide and appears to strike
northeast. The ore consists mainly of stibnite with a smmll content
of lead and zine, but no gold or silvar. Tha ecountry rock is derk
quartzite schist, muoh of which is iron-stained. Numerous small in-
trusions of azranite wera found nearby. DBacause of lts remote location
1t is doubtful if thia ocourrence of antimony could ba suocessfully
worked. )

1y, 9. Geol. Survey Bull. 907, 1940, Plate 3: GCeologic map of the
Bonnifield region.
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Antimony- prospects have been reported in the vicinity of Califor
nia Creek. Sevsral are on Llartin and Eegle creeks, small sridutarias
to McAdams Creek. which in turn rums into California Creek. Apparent -
ly no work nas been done on toem. On Caribou Creek, which runs into
California Creel several miles below McAdams Creek, is a large stibnite
vaein that has been staked several Yimes. but has been little developed.
It is at present owned by Valentine Disebold of Ferry.

On upper Cody Craek about 6 miles northeast of Ferry, is & stid
nite progpact ovmed by Albert Barlowr and Joseph Koaka of Ferry. The
ore occurs in small discontinuous bunches in black, slaty schist that
Torms a small ¢liff oun $he north side of Cody Creek. Only a few foet
back from the facs of the cliff it is-cubt off oy a large fault that
extends several miles towvmard the head of Eva Crsek.

Threse tunnels. one 90 feat long. were driven into the cliff,
but no solid ore wag found aftsr the fault zona was reached. About
two tons of high grade stibnitve was mined and sacked during the
prospacting. A sample contained 47 per cent antimony and traces of
gold. arlvey, argenice and lead. It 1s unlikely that any worthwhile
apounts of ore remain underground. .

A stibnits lode has been reported on Rex Creek, about 2 miles
northeast of the Cody Creek prospect, and two others on Lignite
Crask. tributary to the Nenapa River INo information is available
as to their exact locations.

Parther down the Alaska Railroad. about 5 miles south of
Colorado. is an antimony lode described by Cappsl. This deposit. on
Antimony Creek. was prospscied a number of years ago by a tumnsl said
to be 100 fest long. Samples from the dump contained 30 to 40 per cens
antimony. Tnhe tunnel is now caved, dbut is being reopened by Howard
Sparks of Livengood.

Dounelly District.

A gold bearing stidbnite prospect is reported on Gunnysack Crask.
about half a mile south of the Raplds Roadhouse and the sams digtance

. upstream from the road. A tunnel was driven there in 1918. The ore

i3 said to carry from $1.50 to $15 per ton in gold and the stibnite
is apparently low. -grade.

lcapps, S. R., Mineral Resources of the Upper Chulitna Reglon: U. 8.
Geol, Survey Bull. 692. pp. 229.-230, 1919.

!

1u0s ¥
oa3x%
L



CAVD
QuYX

190 - 7 e o T ia00
oBAX | (O53%

13

To¥k Diswvraict:

On Boulder Creek & smell sfiream tha’ enters the Tok Rivex
about ? milea above the Dry Tok. is a large stibnite vein said to
have been discovered avou® 1901 It was examined by Moffitl in
1936 and by Joesting? im 1941 arrer some dsvelopment woxk had been
done,

‘There exposed by prospecting the depogih congists of vandsd
quartz and stibnite toward the walls end 2 %¢ 3 feet of higher
grade ore near the oentex The *total widtn of the mineralized zone
i3 about 1l feet In the higher grade parts ths stibnits js doth
maggive and coarssely crystzl:iima A ¢onsiderable vropor%ion of fine
grained. vitreous quaztz 1.3 also present. The antimony content of
the higher grade ors averagses about 20 pser cert while tha® of the outner
zones i3 much ess The ore also contarng ebouft §1 00 in gold per ton,
as well as traces of arlver and arsenrc¢ bus no lsad  Alrhough the
deposit is relatively low grads where exposed 1% is not unlikely thav
higher grade lenses will be encounkhered., It is owned by Sam Gamblin
and George Morhoffer of Farroanks

~—— .

A large atibnite progpect owned by Paul Glasgow of Fairbanks

' 5.3 reported on upper Kechumstuk Creek fributary to the Mosqui®o Fork

in the Fortymile district It f3 said to have been firsi: prospscted
many years ago. Only & sipngle analysis is avarlable. this shows en
antimony contant of 31 per cen®

Zagh of the Glasgow progpec  in the Mrddle Fork drainage i
anothsr large prospect reported by uentin Herris A considerabla
tonnage of ors conftarning abou% 48 per cent anitrmony and about #3 50
in gold per ton 1ig 3said %o be in sigh® here

Although these proapects are repmote from transportation it
would be entirsiy fsasible #o work them undex present conditions pro
vided a moderate %“onnags of fairly high-grade ore c¢ould be dsveloped.
Shipping the ors would necessaitate a tractor -gled hauwl %o the Tanana.
from where it could be transported by r).ver boakts to Big Dalta and
thence by truck o geaboard at Valdez

- —_— A — T ——— " ——— . E— e e = o

Worfit, P. B Geology of the Slana Tok Distriet:; U S Geol
Survey Bull. 904, pp. 43 45, 1938

2Jcesting. H. R. The Stabuite Deposit on Boulder Crsek. Tok River
Distriet  Unpublished report on fils at the Territoriel Dapt of
Mires, Juneau
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In the Goodpester distriet ardizeny occurs in jemesonite, a lead
antimony sulfide whish is associated with the gold-quartz veilns at the
pead of Tibbs Cresk. Although some of the veins contain considerable
jamesonite, it is doubtful 4if the antimony or lead could be recovered

profitably unless large-scals mining cperations were initiatsd.

Circle Distriect:

Stibnite is comparativaely rare in the Circle district. A number
of small placea, the largest of which was about two inches across.
ware found in placer concentrates on upper Sourdough Cresek, indicating
a nearby bedrock source. Occurrencas of stibnite have been reportad
in the Crazy Mountains and on the South Fork of Birch Creelk, but they
have not been confirmad.

Tolovana Distriot:

During the last war stibnite is said to have besn shipped by
percel post from a vein on c¢lzim No. 18 above Discovery, on Livengood
Creek, “This vein wans appavently discovered while drift mining for
placer gold.

A mineralized zono containing thin seams of stibnite and traces
of cinnabar and gold is axposed in a cut bank on the north side of
Lillian Creek, Just acroas the highway crossing: According to the
results of asaayas, howsver, the metallic mineral content of the zone
is too low to pormit profitable mining.

Plager stibnite oacurs on both Lilliasn and Amy Creeks, and
Msrtiel raporta that in 1916 a vein of stibnite was uncovered on
Lillian Creek during placer mining operationa.

Koyukuk Region:

The only nown lode occurrence of stibnite in the Koyukuk region
is one raported by Shorty Herbert on the John River near Hunta Fork.
A seample submitted by Rerbert from tkhis lode contained 42 per cent
entimony. Sohrader? reporta that stibnite pebbles were found in the
gravel of Gold Creek, a tributary to the Middle Fork of the Koyukuk
River above Wiseman,

iMertie, J. B. Jr., The Cold Placers of the Tolovana Diatrict: U: 8.
Geol, Survey Bull. 662, 1918, pp. 270-271. :

23chreder, . G., U. 8. Geol. Survey Prof. Paper 20, p. 105, 1914.



1 auo
Suax i
-

~ o von”
og3y i § 4€09
053y ¢ Lo83X

15

Other Districts:

In the Kantishna, and adjacent districts, the antimony deposits
ara generally similar to those in the Fairbanks district. In the
Innoko. Iditarod, McGrath, ard Sisitmut districts the stivnite is as
sociatsed with cinnabar and the deposits have been mined principally
for meroury

Descriptions of the antimony deposits of these distriets ars
opithed becauge little new information is available. Most of the
known deposita have been described by Brooks and otheral.

CERCMIULI DEPOSITS

Ore Prices and Tenor

Early in 1942 chrome ore was ¢ >ted at about $40 a long ton
for ore contawning 48 per cent chromic oxide, delivered at Atlantic
coast ports. In March 1942, the bletals Reserve Company, an RFC sub--
sldiary announced that trucklocad lots of chrorme ore would be purchased
at depots in northern California and Oregon. The statad base prige for
nigh -grade ore containing 45 per cent Crp0s was $40.50 a long ton, with
an increage of 30 90 per ton for each 1 per cent Crp0s in excess of
45 per cent. Speciflications called for maximum contents of agilica,
phosphorus and sulfur, of 11, O 2 and 0.5 per cent, respectively. and
a minimum ¢hroma -iron ratio of 2.5 to 1.

Modes of Qocurrence

Chromte i3 the only ore mineral of chromium. Deposits of
chromite nearly always occur as segregations in basis, generally
dark -colored ’gueous rocks such as peridotite, dunite, or serpentine,
and in placers derived from these rocks, The mineral is hard and
chemically stable, consequently it seldom shows weathering effacts
and often gtands out in relief from the enclosing rock.

13r00ks, op. cifi.

Mertie J B. Jr tifineral Deposits of the Ruby-Kuskokwim Region:
U. 8. Geol. Survey Bull. 864 .C. 1936, pp. 223, 228.

Capps, S R , Geology of the Alaska Railroad Reéion: U. 8. Geol.
Survey Bull. 907, 1940, pp. 179, 183, 187, 188, 191.
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Dunites and relarved rocks are composed chlefly of olivine.
wnlich has a high megnesium conten®. Soi1l from these rocksa is not
favorable to plant growth hence they may oftven be recognized at a
distance by their barren appeararce

Sinee the prices of chromte are comparatively low. only large
and high -grede deposits of this minseral could be succesgfully ex
ploited in jnterror Alaska None has been found 30 far, albhough i%
should be poilnted our tha% no specral search has been mads.

Logelrtres
Salche District:

Chrom\te has bean rounad »n two large areas of basac rocks
northaasgf of the Splits of tre Salcha River 1.2 fhese deposrvs are
of the disseminated type wnere grains and small c¢rystal aggrsgates
are djgtribufed rather un)formly throughout the rock  Found jin a few
places were small ssgregations of high grade chromite a foot or so
thick and a few feat long but for the most part the chromvte content
was not over about one psr cenm

The chrom)©e bearing rocks are perirdotrte and dunite Jin part
altered to serpentine. They are intruded as laccoliths rnto Paleozoic
quartz mdca achrats and caicaveous schists  Many ofher bas:¢ intrusgives,
varying »n sxze from a few square miles to ssveral hundred squars miles
ocecur in the same avea Mos® of them are well exposad ané weathered to -
a characteristie brown color.

A chromrte prospect was found over 25 years ago near the town
of Livengood. The prospsct pit 1s now ceved bdut the chrom’te 13 be
lieved %0 be associated vath serpsntine rocks in the vzcinitys
Analyses of sampled indicate tha¥ the ore 18 not high grade-

—— S A W Bt ity ot B et M B gt S . Sy
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ljlartia, J, B. Jr . The Yukon Tanana Region: U 8. Geol Survey
Bull 872, 1937. Plate 1. . .

ZJoasﬁing, H R. and Anderson. E. _ report in preparation

3Martie, J B. Jr Gold Placers in the Tolovana District: U S
Geol. Survey Buil. 662. 1918, p. 275.
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Chromits and chrome spinels arse found in many placers in the
vicinlity of Livengood, notably in Lucky Gulch and in Livengood Amy,
Luaille, Ruth and Olive creeks. It is especially abundant in samples
from Lucky Guloh and fron claims 5 to 8 ebove Discovery on Livengood
Craek, Martiel reports that chrome spinel oceuwrs in the bench ¢hannsl
of Livengood Creek from the Red Claim. opposite Lucky Guleh to Dis-.
covery Claim, below Ruth Cresk, a distance of aeariy 4 miles

Both the chromite and chrome spipnel are beliaved to be derrved
from serpontine in tfiddle Devonian basic volcanjic rocks that outerop
at Livengood and may be traced northeaest and southwest for long distances.
Sagrogationa of chromite doudbtless exist in these rocka, but finding
them would be a difficult task because of tha thick alluvial overdurden
in much of tha 4digtrict.

Other Disgtricts:

Chromite hag been found, generally inm small amounts. in practi.-
cally all the basic igneous rocks in interior Alaska It is also
found in placer concentrates from the Circls, Zagle, Bomn)fiseld, Ruby,
Iditarod, and Marshall diatricts. Vaters2 found picotite or chromite
in the majority of 38 samples from the Rampart end Rot Springs distriets.
S0 far as {3 known, however, no commercial deposits are likely to gccur
in any of these localities.

NICKEL DEPOSITS

Ore Prices and Tencr

Kickel ores are gensrally complex, and prices depend on methods
of troatment necessary. The price of the metal has been 35 cents a
pound for a number of years. Most of the nickel produced in the
wieatern hemigphere is from the Sudbury district ip Ontario. from mines‘
controlled by the International Nickel Company.

At Sudbury, wanere the nickel cccurs in pentiandits assoclated
with pyrrhoti{ts and chalcopyrite, the average nickel content is about
2.5 per cgnt. In eddifion, g%e ore contains about 3 per cenf copper
and 0,093 gerizbnt platinwnb” I the Mew Caledonia deposits. where the
niekel oeours in garn;erit and related nickel silicates, the average
nickel content is about 5 per cent. 1In interior Alaska a nicksl con -
tent of at leaat 5 per cent would probably be necesgary bafore a fair
aized deposit could be profitably mined.

l¥artie, op. eit., p. 265.

2yaters, A. B., Jr., Placer Concentrates of the Rampart and Bot Springs
Districta: U. S, Geol. Survey Bull. 844, 1934. pp. 23) 242
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Yodes of Occurremnce

Nilckel and platinum are usually acsociated with the same rock--
types as ohromium and asre often found in the sams regions. Niekel oc¢-
curs in two main types of devosits, as segregations of nickel--bearing
pyrrhotite in basie rocks, and in supsrficial veins and ecracks in
gerpentines. In the firat type the prineipal nickel mineral is pent-
landite; in the second it is garnierite. In f{nterior Alaska nickel
occurs in garnlerite ir mosat of the known prospests. Niekel deposits
of the garnierite type are not uncommon, but aignificant produation
has been attained only in New Calsedonia.

Localities

S8alcba District:

Considerable arees of serpentine rocks in the Salecha Distriot
have been found to contain up to 0.6 per cent of nickel, ag well as
traces of platinum, end small amounts of ghromium. Traces of nickal
are also found at the head o0f Nickel Creek in dolomite in contact with
peridotite., Locelitiss that have been inveatigatedd include a large
basic intruasion at the head of Niskel Creek, northeast of the Splits
and an intrusion on the north side of Gold Creak, about 8 miles north
of the Butta. Other nickel prospacts havs basen reported east of the
Saleaha River, but they kave not been confirmed. Although it is un.
likely that rich deposits will bs found, these areas of baslc rooks
are oeonsidersd to be worth prospseting for nieksl and platinum, as wall
ag for ohromium, :

Tolovana District:

In the Tolovana district amall amounts of nickel have also been
found in serpentine. One sample from upper Lillian Creek contained
both nickel sulfides and nickel silicates, but both were present in
small ampunts. The highest nickel content reported in serpsntine
near Livengood was about 0.3 per cent.

Hot Springa Diastrict:

Nickeliferous pyrrhotite and cobalt bloom have been found in
a bagalt dike south of Hot Springs Doms. The highest analysis showed
0,8 per cent cobalt; no quantitative nicksl analyses are available.

lyoasting, H. R. and Anderscrd, E., report in preparation.
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This p{ospect and othera on Hot Springs Dome have been daescribed by
Mertiel.

Qther Districtas:

Little is ¥nown of nickel prospects in other distriets in ip-
terior Alaska. Pentlandite and millerits have been found in the 1.
Eilson digtriect, but all the samples were low..grade. What proved on
analysis to be a nickel.-bearing alum was collected in 1941 by members
of a U, 8. Geological Survey field party. from a seep on the Porcupine
River, opposite the mouth of the Salmontrout River. This information
vas given by Fred Rich of College, who wes a member of the fiald party
hegdsd by J. B. Mertis, Jr.

PIATINUM DEPOSITS

Prica

During 1940 the price of erude domestic platinum varisd bsetvieen
421.92 and £37.67 an ounce. according to tha Minerals Yearbook of 1940.
Refinsd platinum s0ld for 336 an ounce during 1941. and up to date in
1942,

Modes of OQccurrence

Platinum occurs chiefly in basic ignsous rocks asaocilated with
chromite, pyrrhotite and chalcopyrite; and in placers. thich of it is
found native, with a purity of about 60 to 90 per cenrt., Alloyed with
it are other platinum group metals, chiefly iridium end camium, and
also iron.

Localities
The most productive platinum deposits in the United States or

its possessions are the placers in the Goodnews district. They have
been deseribed by Reed? and - by MertieS.

ldartie, J. B. Jr., Mineral Deposits of the Rampart and Hot Springs
Digtricts: U. 8. Geol. Survey Bull. 844D, 1934, p. 213,

2Reed, Irving, Report on Mining Investigations in Alaska, pp. 103
126, Juneaw, Territory of Alaska, 1933.

3Msrtie, J. B. Jr., The Goodnews Platinum Deposits, Alaska: U. S,
G80l., Survey Bull, 918, 1940.
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distrietl. In all of these lccalities the placers are worked primariiy

for gold; dlatinum occurs in relatively small proportioens.

Platinum has also besn fourd in placers on Fillow and Wilson
cresks in the Marshall districy, llbose and California c¢reeka In the
Bonnifield digtrict. Lucky Gulch in the Seventymile district, and on
saveral creeks in the Tolovana district., 8o fer as is known, onowsver,
in nonse of these localities hec7e significant amounts been reported.

Traces of platinum have tsgp found in serpentines and perido-
tites in the Salcha Chera region and also near Livengood. It ig un-
likely that commercizally important lodes will bte found in these areas.
but placers derived frori the basic rocks may contain platinum in ad-
dition to gold.

MERCURY DREFOSITS

Price and Tenor

Late irn 1941 morcury wes guoted at the record price of nearly
$200 for a 76 -pound flagk. Subsequently. the price declined slightly,
but it was still about $197 early in 1942 and is likely to remain
relatively high as long as tha sirong demend for mercury continues,
Current domestic producticn, nowever, is probably at record levelas,
aince mercury production reacts quickly to price changes. No prices
are quoted for mercury orss; their reduction is simple and inexpensive
end consequortly they are usually treated at the mines,

As long ag mercury sells Tor over $2.50 a pound, the minimum
grade of ore that can be profitably mined in Alaska will probably be
ega low as 0.5 per cent. =lthough thig, of course, will depend partly
on local conditions.

Modes of Occurrencs

Cinnabar 1s the only cormmercially importent mercury mineral,
It is found in irrsegular flasgurs veins, in retworks and stockworks of
amall veins, and as disseminations in more or lsas porous rocks. In
many deposits an ilmpervious ghale roof has apparently served to
localize the ore shoots.

WMineral Indusiry of Alaska in 1936: U. 5. Geol, Survey Bull. 897 A,
1938, p. 83.
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Cinnabar deposits occur in all kinds of rocks, but generally
in regions of volcanic activity. They are, as a rule, near surface
deposits thav decrease Lo tenor at rslatively shallow depths. For
this reascen the rich deposits are almost always found in Tertiary
or younger rocks; those in older rocks have long since bsen sroded
avay

Pyrite, marcasitse and stibnite are usually associated with
cinnabar. 8tibnsite often becomss more abundant at greater dapths.

Cormon gangus minerals areé opal chalcedony. quartz, caleite and
dolomite.

Localities

Cinnabar is found widesprsad in the KXuskokwim region and in
the Iditarod and Imnoko distriats. It Ls alao found, gemerally in
small amounts. in the Marshall Kantishna, Bonnifield, Tolovana,
Rampary, Hot Springa, Circle, Fortymile and Seventymile distriets.
The distribution of cinnabar deposits in Alaska is shown in Fig. 3.
According to Martiel, ¢innabar is a characteristic product of Tertiary
mineralization in both ths Yukon:‘Tanana regicn and in southweatern
Alaska, furthermore. it has been found only in lodss of Tertiary
age and in placers derived from them.

Kugkokwim Region:

Hoat of the knovm c¢innabar occurrences in Alaska are in the
Kuskokwim region. The deposits ooccur in veins apnd shear zones in
Cretaceous sandstones and snales, and are clossely associatad with
dikes and other small masses of Tertiary rhyolites and granites. Te
criptgons of many of them appear in various Goological Survey publica
+lonsg~.

Tke Red Devil mine, on the gsouth gside of the Kuskokwim River
about 8 miles below Slejtmut. is at present the only property in
Alaska producing mercury in significant amounts. Ascording to Pioottesi
the 1940 production wag 167 flasks. while the 194l production to
September 15 was 80 flasks, with a production rate of two flasks a
day. Oil fired retorts are used to reduce the ors,

" lyertis, J. B. Jr., The Yukon Tanana Region: U. S. Geol. Survey Bull.

872, pp. 248, 249..250.

. 2y, 8. Ceol, Survey Bulletins 622, 642, 754, 864, and others.

3picotte. Gordon, University of Alaska mining extension instructor:
oral cammunication, 194l1.
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Fig. 3. - Map ghowing distribution of mercury deposits in Alaska.
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The cirnabar oc¢curs &s stringers in lerge lenses said to average
a foot wnde and 100 feet long. end which occupy a shesr zone in sand
stone and skale. IYetacinnsbarite, the black mercuric sulfide is
abundant 'at the surface of the deposit. Stibnite occurs with the
cinnabar in amounts that are belisved to inereage at greater depths.
Gangua riynerals are caleite and quartz. Rhyolite dikes ars apparently
assoolated with the elnnabar mineralizahion. The average mercury con-
tent of the ore as resterfed is reported to have been about flve per
cent,

Near the Kuskokwim River, a quarter mils below Sleitmut, is a
cinnabar prospect ovned by Berschell and Hortensgs Landru  Consider -
able rich floatf, containing both crnnabar and metacinnabarite. has
been found. but At has not yet been traced to its sourse The country
rock and dikes are said to be simrlar to those on the Red Devil prop-
srty

A recent discovery of cinnabar was made by Rusgel Schasffer and
Harvey finchell on the uppsr Swift River. tributary to the Holitna
River By river from Slertmut the distance jis said to bs about 150
ailes but by avr it >3 prodbably less than 75 miles. Several low
grade lode ocourronces were found. as well as a rich placer desposit.
The placer c¢cinnabar ves found in a sreesk named Cinnabar Guleh, 1rts
extent 1s unknown, but the ray grawel 1.8 said to be about a foot
thick. It lres on shale bsdrock and is covered by 4 to 10 feet of
overburden. Recently a small shipment of cimnabar osoncentrates was
made from this prospect. down the Aniak River. The concentrates were
produced by sluicing the placer c¢rnnabar fhrough boxes.

Sumarrzed in the follovwiing table .s the avarlable information
concerring known lode occurrences of cinnabar in the Kuskokwim regiron.
Although g few of them are listed placers end resrdual deposits con-:
taining cinnabar are found near many of the lodes.
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Table I. - Clnnabar Deposits in the Kuskokwim Region

Wame and lLocetion

Typa of Qcaurrsnce

Sourca of Information

Parks, near Slaitmut lode Bull, 655, pp. 139-1441
Jillis and Fuller, Loda Bull. 6358, p. 144
near Slsitmut
Red Devil (Halveraon and Leode Pleotta, ivid.
Mellick), near Sleitxmut
Bavrometer Group, near Lode Milsox, H, G., oral
Sleitmit corrnmication
Cinnabar Chief Lode Bull. 797, p. 41
Landru Prospect, near Placer and Doheny, L. C., and
Sleitmut Lode Landru, Herschall,
oral communication
Schaeffer and Winechell, Placer and Doheny, L. C. and
upper Holitna River Lods Landru, Hersohall,
oral gormunication
Prospect near Napamute Lode Bull. 792, p. 33
Proapect near Xolmakof Lode Bull. 822, p. 272

Nushagek Distriot:

An oscuwrrence of oinnabar on the Wood River, above Dillingham,
was reported to tha vwriter by H. G. Wileox, dean of tha School of

Idnes, University of Aleska.
ocgurrence.

Iditarod, Innoko and McGrath Diatricts:

No details are known eoncerning this

The Brink propsrty on the upper Id{terod River, about 40 miles

gouthwest of Flat and 28 miles northwest of Crooked Creek poat

office, is the only lode ococurrenca in the Iditarod distriect knowm to
have prodused meroury, A total of about 187 flasks wms produced prior
to 1927; sinace then the property hag lain idle except for a amall
amount of intermittent proapacting., It is reported, howaver, that
development has recently been resumed. All of the ore was teken from

lpulletins are U. 8. Geologlcel Survey bullatina.
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open cuts. It was reducad in two Hendy 6-tube retorts that are still
on the proparty.l

The oinnaber ia asszociated with light-colored porphyry dikes of
varyilng widtha. It ogours in gtringers in the dikes, in the adjacent
sedimantary rocks and along the ocontacts of the dikes and country
rock. Surface mineralization i3 smid to have been traced for half a
mile- along the dike system. Some of tke ore is high-grade.

Cinrabar in considerable amounts has been found in some of ths
placers in the Iditarod ard McCrath distriets, notably on Happy and
Candle creeks. Keroury for local uss hes been recovered from some of
them. Saveral lode ceourronces are also ymovm, but no production has
been reported from them.

Knovn lode and placer occurrences in the Iditarcd, Innoko, and
VMoGrath dlstriets are listed in Table IY. Since no sxaat data are

available concerning tenor of the doposita, the terms abundant, common,

scarce, and rare are gualitative.

lryman, R. F., University of Alaska mining extenaion imatructor,
oral comumunigation, 194).

2
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Table II - OCcaeurrences of Cinnabar in the Tdit‘rod Innoko, and

Nams and Location

Brink (DsCoursay) Mine,
head of Iditarod River

Head of Gleﬁ Gulen
fdead of Flat Creek
Glen Guleh

Happy Crsek

Blask Creek

»Flﬁt Croek

Otter Creek

Koore Creek

liaagd of Wyoning Creex,
Cripple Creek hits.

Boob Croeek

Candle Creelk

HcGrath Dist“acts

‘Type of Occurrence &
Reletiva Abunéence -

Soures of Information

Loda

Lode
wode
Plecer = corcon

Placor abundent

Placer abundant

Plaser - conmon

Placer - abundsnt

Placer - ubu@dant

lLode

Plager ~ s=careo

Placar:-jgbuﬁaant

Creoks on north s‘opeﬂ _ Plager ~ searce- .’

O-fTL. wear MY,
Tolovana District:

Tyman, R. F., i51d. and
Dull, 064, p. 243

Bull. 655, p. 145
Bull. 754, p. 116
Bull, 655, p. 148
Mll. 664, p. 212
Bull, 685, p. 145
Dapt. of Mineg .

Bull, 739, p. 157 and
Dokeny, L. C.

Dull. 754, p. 108

pull. 754, p. 116

Bull. 754, p. 103

Bull. 7?54, pp. 107-)C4Q

'Dbheny,'L. c.

Large omounta of placor cinnzber have Leen found on Olive Creei

and smaller amounts on Iillian and Ruth croeks.
heed irn the samp area, nacr tha tovm of Livengooed.

These eraeks all

Cno leds oocurronss -

tha lludsonr sinnabar »rospeet - was dlacovered on upper Ciive Creex ir
1817. Considarecble uncderground dovelorment wes cone and & smell ameunt

of mercury was.vroducod.
opened and extended by Fred Crane;.subsaguently,

During 140 and 124) tha vroppest wos ra-
an axeniration was madc

by Joestingl, wha found that tha depsgit is too low-grade to be oy com-
maraeiel importance, and that it probably becomss leagner at greatsr doptls.

17cesting, H. R., The iludson Cinnabar Prospect, Tolovara District, 1941,
Unpublished report on file at the Territoriel Dent, of linea, Juneau.
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Little lode prospecting for oinnabar haa bean. done {n. rogiom
other than southwestern Alaska. ~ few ocourrencas are knowm, but the
lodea are small and low--grade, and nona eppears promisirg, . Many placor
occurrances are known, but in few of them (s einnabar bresent {n eocm-
mereie) quantitiea, In the following table availeble informaticn gone
coerning placer ¢innabar in several distriets 13 surmmarizad,

Other Districts:

J.able III .- Qceurrences of ”lacar Cimbar in the ‘mkon a.nd
Tanara: Regions -

: : . Relative : :
District Location of Oeccurrence Abundanca Sourca of Information
)arshall  Bobtail Cr, trib. Kako Cr. Rara-  papt. of Minds

Flat Cr. trib. Stuyahok R. Scavee . Dapt, of lines
Bonnifiald lioose Sreek . Cozmen. - Dapt, of iines
Crubatake Creelk 3caracs Dapt, of inos
California Cresk Saaree Dopt. of _}.!lr.u
Rampart Yiunter Creek Searaa . . Bull. 044«D, p. 232
Iittle Mirocolk Creek ) Rare Bull, 844-D, p, 233
Hoosier Croek Raro ' Dull. B44-D, p. 234
Quall Creek Rare Bull, 2844-D, p. 26
Troublesomo Croek & Soarca © Dull, B44eD, Pe 336
liot Springs Pioneer Creek ' Rare © Pull, 344-D, pe 237
(Sureka MeCaskey Der ) Rove Bu.l.”o«.-n. Pe 278
Area) Shirley Bar Commen . .  Bull,’8&4eD, p. 238
" Cmega Creek Rare Ia}u:\, _a-u-n. p. 228
Circle Deasdwood Creek Scerace .'ﬁw@. -M.bﬂ.nol
Saventymile Seventyﬁile R. below Scarce . Ml.\&&’?-c' p. 152
- .thae Falls . : , . N
Canyon Creek Searce Buu. 8‘72. p. 248
1dogul Cresk Searco ~ Depts of Mines
Fort:;fmile Ylade Creek Scarce Buil. 895‘, P _';160

e
<
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wedt L. - Price and Tenor

k Throughout 1940 and 1941 tha price of molybdonite conecentratea
corta‘ning 90 per cent LioS,; was quoted rominally by the @ngineerinrg ana
tiizing Jourpal at 45 conts ser pound of cortaimed }oSp; this is equiva~
lent Loy 05 cencs per yound of ccntained Y.
iollbdqrite depoaita ere oTten rich locally, but fow of the xrnown
: 1argo daposits:average nmores thun 1 per cout molyzdenite, The deposit
at Slimax, Colorando, txe world's largest orodveer, carrias cnly about
0.8 per-cent.polybdenita: -Smaller derosits carry § per cent or morse of
tha nineral, In interior Alaska, unless the doposit was- oxceptionally
..+ largoe,.e-tenar-of et least 5per cent would te neceasary bafore mnolybde-
nite could te minod undor vresent cenditions.,

NS LI TN ST : ”odes of Ocgurrsncs

- llolybdegrite is the -only ore minaral of molybdenurm. It is found
principally in pegmatito dikes, quartz veins, contact doposits, and
dissenindted in poruhyries Deposits of molybdonite are ganerally
vclqselj asaooiated witb granltic intrusive rocks.

AAAAAA

PRI

* ubet” ‘f‘tre 1oljbdenlte ‘eposits in Alaska are found in the

"southeastern part, “iiere ths mireral ia also a falrly eormon accsssory
in some of‘'the’ gold ‘and copper ores. In interior Alcska tha few kunown
occugﬁﬁnﬁggugr?.§pg§rgpt%gﬁggt:of_commercigl grade.

‘Ioéalities

_ Donnelly District'
In .a canyon of Pthrﬁ‘gun Creek, in the roothills of the Alagka

Range nortL of Mt. ilayes, soveral molybdenum prospects have beer de~

¢ ve¢oped over & pariced of several years by A. !, Conradt of Fairbaniks.
They wore examined in 1941 by Joestingl. Nolybdenite occurs seattersd
gnargely through a large numoear of guarhz stringers in granodiorite.
Gold :quartz veins are 2lso found in the granodiorite. In several
placcs the suringers constitute small stockworks and it is in these

. stocrvorks 4hat most of the vrospocting ks been done. Four adits vwere
driven’ iﬂto the. canyon walls, One i3 106 feet long; the othera arw
from A4 to u4 feet leng. o commercial ors wasg encountered.

' P
o ’

M

. LlJoesting, 4. R., The Geology and Cre Deposits of Ptermigan Creek, Mt.
.. ilaysgs Distriot, Unpublished report on file at Territorial Dept. of
'I;”ineq, Funeau.j PRI
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Upper Tanane Region:

A small number of molybdenite prospeets ars krovm or have been
reported ir the uypper Tanena region; emong them are the Johnson pros--
pect at the head of the Healy River, severnl cccurrencas near the heed
of the South Fork of the Coodpaster River. and the Hajdukovifch pros.
pect, said to be near Tetlin,

The Joznson prospecs, on a2 cdivide tetweer the heads of the Healy
River and the South Fork of the Coodpastér River, was descrited briefly
by Chapinl. iolybdenite occurs scatitered through a whits quartz veln
ir granite., A picked samvle {rom tais prospect contained 1.2 par cent
molybdenitse, but the avercge contont is mucn less. Yxcept for casual
sampling, no work is known to rave been done on it for wmany years. |

Seversal niles west of the Jonnson prospect, at the nead of
Boulder Creck, molybdenite occurs sparingly in small quartz veins ic
grenite. 1t has also been fourd ir the adjaceny areg at the nead of
Tibbs Creek, although most of the minéralized veins in tha Tibbs
Creek aree carry gold and jermesonite, and reprssent a mirerallzation
distinet from that wiich deposited the molybdenite, So far ecs is
xnown, high.-grade molybdenite ors hes teen fownd in none of tha pros-
peets il the Goodpasier dHealy River district; Yut on she other hand,
little prospecting has heern cons.

‘i’he Hajdukovitch prospect is said to bs in the vieinify of
Tetlin, bub its exacet location is unknown to tize writer. Some high-
grade speocimons are reported to have como fro; this prospeoct.

Other Districts:

FHolybdenum deposits have been reported on ithe Indian River
below Hugres and also in the vicinity of Kalteg, The Indien River
vrospact was apparently discovered durig pnlecer mining operations.
It i3 sald %o contair ore cr high grede but has rot been systematically
sanplod.

llolybdenite also cceurs in scheelite Gsrosits at the nread of
Engineer Creek in the Fajrbarksg distriet. Smell flzkes of the minersl
are associated with schaelite in limestore near a graaitu contact.
The molybdenite is of no commercial imgortaice.

A relatively lerge nunber of —olybdonite prospects have bLeen
found in the copper River region and developrment work has been done on
some of thom, Sirce deposits of other mirerals in the Copper River
ragion are not deseribed in this report, specific menticen will Ve rade
of only two that are potentially rmportant.

lohapin, Theodore, A Molybdenite Vein on Healy River; U. 8. Geol,
Survey Bull. 692, 1919, p. 329.

Y or
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A prospact ovned ty rFram, Xorn end Todd on rock Creak in the
Slana district has been aescribad Sy Roenz* awd Sy Vorfit

Sevaral prospects contzining nigh~-grace miclybdenite have teen
roported in tha vieinity of lleCarthy. Ono o thesa on Canyon Croeak,
ix the upper Chitina River Valley, has been ceseribad by Loffitd,

TIN DEPOSITS

Price end Tenor

During 1941 matallic tirn sold for abour 52 cents a yound landed
at Now York: this was for tin nined and smolted {n lialaya., lost e¢f.
the small comastie producticn of tin corcentrates is rnow rofiped in
the United States%. For this producticn vha producer raceives the
guoted ;rice of metallie tin, {rom wkienh szelting charges ars sub-
tractod. Sroltinrg chergas for Aleskan coreantrates heve bean about
850 a ton, but thay arse 3ald 16 have incroonasd considerebly &n 1941,
Coats of sacking and ahinping arce also paid by the producer, so that
total narketing acosta, including cacking, fretight, and smeltirg may
be from about $75 to over $100 s ton, Zependirg on the loeality.

~ Llost of the tin mined in llorth America is from placers in the
York distriot in the Seuard Peninsuln. vrere average mining costs are
about 82 a ocubile yard. ‘Mey z>8 gcomperctively high bacause the '
rining senson is short and the small size of rost of the deposits
necegsitates the use oi small-scale methoda,: In the York distriat an
average tenor of aighit vounds of 70 per cont concaentrates psr cubile
yard is necassary tor profitable operation. By way of comparlson, on
the lMalay Peninsula whers operations aro on a lergae scale and labor
costs are low, moat of the produstion has come from gravel &veragxng
0.5 pound of oasaiterite per cublo yard.

lRoehm. J. C., Preliminary Roport of Rock Creek Lolybdenur Group of
Claims, Slane Minirng Distries, 1636. prnolished revort on f{ila at
the Territorial Dept, of lines, Juneau.

2orfit, F. H., Geology of the Upper Tesling River Distriet: U. 8.
Geol. Survey Bull., 91Y-A, 1541, pp. 150-153.

ﬁﬁoffit. P. H., ¥neral Resoureesn of thp Upper Chitine Vallay: U. S.
Geol. Survey Dull, 642, p, 135, :

4piirerals Yearbook, Raview of 1940, p. 674.
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In the tin-producing districts of intorio~'ﬁlﬁs“a. whore larger
scala placer mining methods are precticsble azd Lhare the mining seaszon
is longer, costs are generally scmewnat lows:r thzn {n tha York diptrict.
Furthermors, the tin is recoverod fycm placers rinad primapily for
gold; the value of the tin is in mosat coses fer less than the goat of
mining it.

tlodes of Cccurrencs

Cassiterite, the oxide of tin, ls the most abnndant tin nminaral
and the only one of economic importence in Alecke., ZSazaiterito lodas
ars found in quartz veins, segmatite dikss, end contaot matamoprphis
depoaita. Tim-bearing veins ara uscally fouad in or near granites,
Tungsten minerals and molybdenite era cormionly mzsocclated with casaite
erite. Tha lodss are seldom rich.

Because cagsiterite is heavy and resistent to weatheping, (¢t~
readily concentrates in placers. Adout thraa-fourths of the worlds
tin production - over 230,000 long tons in 1940l « is from placers,
About 60 per cent of tha Lotal production has come Irom the tinfields
of Walaya, Burma, and the Duteh Zast Indles. During the fivmeyoar
period- 1936 to 1940, the United States producad a cotal of 442 long
tons of "tin, of whioh about 440 tons came from Alagka3,’

Localitias

The Seward Peningule tin cdeposits have beon desceribed in other
publications and will not be discussed here. A brief descripticn, to-
gether with a bivliography, apvears in a publication of tha.Alaska
Planning Counocil entitled, "Pralimirary Zconomic Survey. of the Sevard
Peninsula Area." The following U. S. Geological Survey, publiocations
doscribing Geward Poninsule tirn deposits-are iisted {n-the bibliography:
Bulletins 213, 228, 229, 259, 284, 345, 358, 4#80-C, 520=p, 62238, (92-Q,
712--G, 714-F, and ?733; also Minorel Rosources of Alaska for 1904, 1907
and 1809~1911,

In interior Alaska, placer tin is found in almest evary mining
digtrict, although it is generally scarce or absent in tre Kuskokwism
region and in the Iditarod and Inncko distriets. It has been produced
from the following districts: lot Sprirgs, Rudby, lorg, Gold Eill and
Talkeetna. Despite the widespread distribution of placer tin, however,

livid., p. 683.

2{bid., p. 674.
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there abpéar 30 be no'éeposita sufficiently large or rich to mine
for their tin comgtent alone. In addition, the few known lode de-
posits are of varv low grade. . . : . .

Although 1t Ls Lﬁllxely that eny lnbort&nt dovosits will be
discovered in interior Alaska, tho production of placer tirn could be
increased consideradbly by nore effecetive methods of recovery. In
almost all the placers where tin production has been incidental to

gold, & large proportion of tho cessiterite has been lost in the
tallings.

In Fig. 4 the distridution of plecer tirn in interior Alaska is
shown. - Following ig a tabulation by 4istriets of knovm placer tin
ocourrencas.. Yhere infornmation is available, the approximate amownt
of cassiterito is gtated as abundant,. common, scarce or rare, These
terms ars not intonded to ve quantitative, nor doea '"abundant" neces-
sarily indicate- that tin s vresgent in commercizl quantities. - Prinqi‘
pal sources-of 1nforhat*oz are bulloting ¢ the U. S. Caclozical
Survey and files 1n vha Gollege office of he Territorial Department
of‘)liru:s RN T Cee e L ’

PR

Tﬂbla IVT~ Ocqurrencas of Placer Cas iterite in Interior Adaska
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‘ ) Relacive
District tacation of Occurrence - -Abundance  Source of Information
Seventymdle' Fox: Creek . .- " -.,. i ... Scarce . - - Dept, of Mines
N REPINO LN S A S SR .ff?u J T A N N
Fortymilex »?ade uraak o . oo Seargs . Bull, {97+-C, p. 166
B w'.- A Lol L TR RETTE A (AR
Circleu ‘ Portage ureek getee. L. Sormon .- Dept. of Mires -
syl s Daadwood Craek L - -, . -Abundant-. . Bull. 442, p. 246
-” . Mastodon Creek .. . _Scarce Dept. of Minas
> - llorth Fork, Fu‘rison Crﬂ. . Scarece L
Fairbanics Bedrock Crack Corrmon v " u
iy 4+ »o-Cleary.Creek ... . Common A
: - Chatham Creek .~ .. .. .. Common " oo
. Dame- Creesk vt " Scarce o e
.~ . Eldorado Creek '~ ' “Cormon  ~ Bull. 379, p. 1BS
.. ... Falrbanks Creek ' Common " Dept. of }ﬁnes
< ' " Tish Cresk o Rare W
Firat Chance Creek Rare " 0 o
iniaten . Pedro. Creek. . 0 ....... . Rarae L4 " "
Twin Creek Cormon S .
Goldstrean Creek . Scarce Doheny, L. C.
Cripple Creak Rare Dept. of Minag
llome Creok Scarce con "

Sourdough Creek Scarce u W
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Fig. 4. — Map showing distribution of placer cassiteryte in interior Alaska.
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Table IV (Continued)
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Relative
Digtrict Location of Occurrence fbuncdaned  Source of Information:
Salcha Caribou Creek Scarce Doheny, L. C.
Chena 3eaver Creek, irib. S. Szaxce Fowlayr, C.
Fork of Chena River
Pyne Zreek, tridb. 3. Scerces Fowlar, C.
Fork of Chena River ’
Bonnifield liooss Cresk Scearce Dept, of liines
Kantishna Vicinity of Zureka Scarce Bull. 849-F, p. 359
Talkestna Cache Creek aré heag- Scarcs Bull. 755, p. 129
water tributaries : '
Poters Creel and nead- Searce Bull, 765, p. 129
vater triouteries
Yentna River Scarcs Bull. 714-A, p. 71
Livengood Livengood Sreek Rare Dapt. of liines
Rampart Huntar Cresk Rare Bull. 844-D, », 232
Quail Creek Comon Bull, 244.D, p., 235
Hot Springs TDaep Creek Abunrdant Bull. 844~D, p. 238
(Tofty area) Woodchopper Creck Abundent Bull, 813~A, p. 59
Sullivan Creek Abundant Bull. 844-D, p. 239
Tofty Creci Abundant Bull. 813-A, p. 59
Miller Creek Abundant Dull. 824, p. &7
Patterson Creel: Abundent 3ull. 480, pp. 8850
Cacha Creek Scarce Bull. 844~D, p. 240
Golad Hill Yoran Creok, trib. Aburdant Bull. 712-A, p. 22
Melozi River
Mason Creek fAbuniant Bull. 712..A, p. 22
Crant Creek Aburdant Bull., 824, p. 57
Ruby Cox Gulch Abundant Bull. 810, p. 54
Big Cresk Abundant Bull. 813-A, p. 82
Ruby Crask Common Bull. 754, pp. 117-118
long Long Creek Common Bull, 734, pﬁ. 117-113
Midnight Creek Aoundant w o n LI n
Short Creek Ceinmon w u " « n
Greenstons Jreek Coroon " o " " w
Monument Creek Censiuon " " " I «
Trail Creek Congron " " 4 woon
Biroh Creek Cormon d " " " «
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Table IV (Concluded)

Relative
Distriet Locaticn of Cosurrancs . Abundanca  Scurce of Informaticn
Poorman Poorman Creek Common Bull. 754, pp. 117-118
Flat Creek Cor=on 1 u " It H
Spruce {raek Corzaon u " .o o
Tamarack Creek Coummon " o oo "
Innoko Boob Creek ~ Scarce _Bull. 754, pp. 117-l18

Idttarod Black Creelk Rare Popt. of Winos
TUNGS T DEPOS;TS

Production

During the pseriod of high wartime prices, from 1916 to 1918,
about 66* tons of tungsten consentrates were shinped from Alaska.
o8t of the production vias from the Fairbanks diSQrLct small enounts
also ceme from the Nome, Iditarod and Circle districta. DProduction
ceassd in 1913, following a shaerd decline in pricel. 1In 1941 one smali
shipment of concentrates i3 reported to have been made from tha Fair-
banks district. : ’

Price and Tenor

Tungaten prices havs fluctuvated considerably during the past 30
years. In 1918, during ths firat world war, 80 per cent cencentrates
sold for a maximwn priee of $93.50 a short ton unit of W0z, while tha
average TOr the ysar was $33.97. In 1919, immadiately after tho var,
the average price caclined 50 $8.63. The decline continued until 1921,
whan the price reached a minimum of $1.50 a unit, Siace 1921 there
has been a more or less continuous inereasz in price2, Zarly in 1942
domsstic concentrates worz quoted at 326 a short ton unit of WO3; thus
the standard ninimwn grade o? concentrates cortaining 80 per cent 03
sold Tor $1560 a ton. DPrices for small loiz cre generally several
dollars less psr unit, :

In interior Alaska, %ungsten ore at present prices should contain
at laeest two per cent 0z to vay Tor minirg, coneentrating and markeiing
coasta, although the size of the dapoaif and locel conditions must, of
courss, be taken into oonsideration., Placer tungsten deposits of con-
siderably lovier tenor are workable, especielly those mined primarily or
partly for gold.

lprooks, Alfred H., The Future of Alaska lining: U. S. Geol. Survey
Bull, 714--A, p. 39.

2y1lson, E. D., Tungsten Deposits of Arizona: Ariz. Dur. Mines, Geol.
Serisa N . l&, Bull. No, 148, p. 8.
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In many gold placers thet carry eppreciable amOunts of tungston,
the usa of spoclal recovery mstacds is nacsesary. These may be alaborate
or simple - in some cemsas thz use of jigs or tables is necessary to con-
centrats the finer materizl; iz others two sets of boxes used alternate-
ly may be effactive; wnila in many szall operations clseaning up the
boxes at frequent intervals may save a good part of the tungsten.

Specifications for Tungaten Concentrates

Penalties of 25 cents era commonly charged for each 0.1 por cent
excess of the following alloweobls impuritiesa:l

Per cent Paxr c¢cent
CopPOTr . ivsvsresn 0,05 Nolybdenum..,e.vees 0.85
Y-’hosu)hov'ous....“ 0,06 TiNsesoooiveesvanss - 0,20
Arsenic..cvicon, 0.10 Sulfur.sscsevssesss 0.50
Antimony..,.,e.cs 0.0 Ioeadioisssssaaivios 0.10
Bismuth.isvoe.nae 0,10 - Mﬁ.hganesa.”....n- 1.00

Tho gtandard minimum grads of tungsten concentrates ias 60 per
cent W03, No ponalties are im::>sed if the grade is 70 per cent or
more Y0z, . . : :

Modes of Occurrence

Tungsten rinerals of corriercial importance are scheslite, and
the miperals of the wolframite group -~ lerdberite, wolfremite and
hubnerite. Most of the Alaskan production of tungsten has been from
scheelite, but the greater part of the world production hus probably
been from wolfremite doposits, :

Scheelite occurs in moderate temporature gold-quartz veing, in’
high temperature veins vith cassziterite, end in resplacement deposits
in contact metamorpnic zonss in limastona. Tolframite 1s found in
igneous rocks, in pegmatites, and in veins allied to tim veins. %nile
1t typleally ocourg in high temperature veins, it is also found in
veins formed at moderate temperatures 2nd pressures.

Tungsten deposits ers almost always found in or neer grenitice:
rooks. ‘They are genetically cornected with the uppsr and outer portions
of granitic intrusions. Associated ore minerals are casgiterite,
molybdenite, chalecopyrite and sometimas gold and silver. Common gangue
minerels are calcite, eptdote, garnet, fluorite and quartz. '

lOp. eit,, p. 8. -
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Scaeelite and wolframite are often found in stream placers and
irn residusgl deposits. Since both nminsrals are sdrittle and easily
comairuted, however, commercial placer deposits would ordinarily be
anticiputad cloge to the dbedrock source of *he tungsten. TFor this
reason 1t is often feasible Vo traces tfungsten lodes by panning stream
gravel and ovaerburden.

ioan activated by ultraviolet rays with a wave longth of about
2537 mngstrom unitg, scheelite fluoresces, or gives off light of a
cnaracteristia light blue color. Within the past few years portable
lamps that emit the corroct wave longth have been generally available.
Since they greatly inerease tho repidity with uiiich rocks may be testeg,
the value of thase lemps to tie scheclite prospector can hardly be ox-~
aggerated, Confirmotory tests for tungsven should always be made, how-
aver, because a fow other substancas fluoresce simillarly to scheelite.

Localitieé

Occurrancaes of Placer Tunpatea:

Placer scheelite is widely distributed in Alaska as shovn in Fia.
5, but most of the lodes are agpparently asmall or of low grade. Placer
violframite appears to be nuch lesg ccrmon than scheelite, which may
be interpreved as incdicating that it ococurs less widely distributed in
lodes. 1In PTable V ere liated the xnown occurrences of placer tungsten,
Princival sources of information are tho fileg ol the College .orfics
of the Territorial Department of lfines and bulletins of tha U. S.
Geologicel Survey. ‘The terins abundant, ccmmon, scarcs and rare indiccte
approximate ariounts of tungsten minerals. The more inmporitant lode and

placer ogecurrences of tungsten will be discussed separetely, according
to locality. !

Table V. ~ Ocecurrences of Plecer Tungsten in Interior Alaska

Relative
Digtrict Iocation of Occurrence Abundance  Source of Information
Clircle Deadviocd Creeix 8§ « gcarces=  Dept..of YNinas
' o abundant  Ball., 442, p. 248

Switch Cresk S « scerce  Dopt. of Minas

Falrtanke Sedrock Creck 8 ~ scarco pant. of Minus
Chathem Creeck S ~ commnon . " "
Cleary Creek 5 - common " " H
Dome Creek S -~ soarce " n "
Iittle Zldoredo Cr. W - scarce Dull, 442, p: 246
Fairvanks Creek S ~ common Dept. of Mines-

=
(

seerce Bull. 442, p, 246

s . gcheolite; I -« wolfyemite group.
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< Map showing distribution of tungsten deposits in interior Alaska
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Table V (Continued)

~alJ

[=X=1= } ¢

Source ¢f Informasion

Dapt. of tYnes
Dapt. of ¥irnes
1] n o
4] " "

” L] 3 ]
Dept; of Minas
Dept. of Mires
Dept. of Mines |
1] (1] L]
Dept. of Mines

H 1]

Quentin ﬁarris
Quantin Harris

Bull, 755, »n. 129
Bull. 755, p. 129
Bull. 7585, p. 129
Sample from
Gordor Plcotta

Relative
Distriect Location of Cacurx»encs Aovadanca
Jairbarks Paarl Creek S - adurdant
(Cont 'd) vl - cdurdant
First Chance Creok 8§ -~ avtundant
Gilmore Creaek 8 - conmon
Goldstrean Creek 8 - ecarce
Ister Creek S.- sc¢carce
Salcha Caribou Crsek 2 - rars
Chena Palmer Cresek 53 ~ aburdant
Sonnifi{ald lloose Creek S - ccmon
ZIva Creek % - scarce
£ - rere
Grubstake Cresk S - rare
Cold. King Cresk S - rars
Kantishna Stempede Crcek S - cotmon
Jdttle Moosue S ~ comnon
Talkeetna Cacho Cresk . S - scarce
- Paters Cresk S ~ scarcs
Windy Creek S ~ scarce
Bird Creek S - abundant
Livengood Livengood Creek § - scarce
Ruth Cresk 8 « common
141lian Creelk g - scarce
0live Craek 8 « rare
Rampart Little i“nook Creek S - rare
, iioosier Craek 5 < scerce
Troublegone Crésk S -~ common
Gunnison Creek S = coumon
Hot Springs DPloneer Creek § ~ scerce
{Bureka Omega Creek S - rare
area)
Koyukuk Lake Creek, trib. 8 -~ gbundant
to VW1l4 Qiver
Innoko No. 6 Pup, trib. to S « cbundant

Little Cresk

Dapt. of Mines

O L] n

1] 11} n

» " a
Bull,. 344D, p. 233
Rull, 844D, p. 234
Bull. £44.-D, p. 238
Bull. 844D, p. £25
Rull. 844.-D, p. 35
Dull, 844-D, p. 235
Bull. 815, p. 433
Dept. of Minas
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Table ¥V (Concludaed)

relative
Digtrict Locetion of Cccurrencs Abundence Source of Informntion
Iditarod Otter Creek 8 - common 3ull. 642, p. 238
Wade Hempton Zlephant Cresk § - rare Daept. of Mines

St. ilchasl .Bonanza Creek 8 - ebundant Bull, 7124, p. 22

Fairbanka District:

In tke Falrbanks district, in tho area at the heads of Englneer,
First Chance, Gilmore and leerl cresks, schoalite occurs as dissemi-
nated deposits in contact metemorpvhosed linestonse and in gold-bsaring
quartz veins, close to a large intrusion of porphyritic granitsl,2,

Associated with the scheelits are the minerals diopside, hoern-
blende, vesuvianite, garnet, epidote and wollastonite., Locally
fluorite and titanite are corumon, A few small flakes of molybdenite
are also occasionally found. Although other ore minerals might be
anticipated, rnone was found in the spec¢imens sxamined,-

From 1915 to 1918 scheelite was minsd from several deposits at
the hoads. of Gilmore Creek and of First Chance and Steele creeks.
Some of the concentrates weres shipped out by parcel post during the |
viinter of 1915:16; later shipments were made by boat;. Early in 1942,
aftor lying idle for many ysars, dsvelovment work on soma of ths
tungaten c¢laims in this area was initiated vy Cleary Hill Wines, Inc.

Placer scheelite is found in a number of creeks in the Falrbanks
district, as listed in Table V. It (s especially adbundant in Pearl,
Gilmore-and First Chance creeks, vhich drain the principal areas of
tungsten mineralization., Schoelite doubtless occurs in other creexs
in this area, but cozoplete data are lacking. Violframite is fouwd in.
the placers of Pearl npd Fairbenks creaks. buv its tedrock source iz
unknown to the wyiter. - '

1y, 8. Geol. Survey Bull. 849..B, Plets 3: Geologic map of Fairbanks
digtriet.

24ertia, T, B., Jr., Lode Mining ir the Fairbanks District: U. S. Geol.
Survey Bull. 662, pp. 4£19-424. '

8arooks, Alfred H., The Alasken Mining Industry in 1916: U. S, Geol.
Survey Bull. 862, p. 21. : ' '
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Cn lower First Chance Cresk scheelits anparently constitutes
the main part of the plecer concentratsg. Tor several years it has
nindered gold mining oparations ty clozzing the riffles of the sluice
vboxes. Ihe mineral was identifisd only “ecently, vhen a sample of
concentrates was sont $0 the Cepartmant of Mineas.

Screelite in minute amounts occurs in many of the gold-guartz
velns in the Fairbanks district. Ordinarily it is so sparsely disg-
tributed that it may be found caly in placer concentretes, or in ¢on-
centraves obtained when the ore is milled.

Chena District:

Scheelita is relatively abundant in the placers of Palmer Creek,
tributery to the Chena River, about 70 miles east of Talrbenks, Durlng
the 1941 zold aining operatlors w08t cf the concentrates consisted of
scneolite. 'Mmile tre size and tenor of the deposit are wnknovm, it {s
unlixely that the scncelite can be profitably recovered except as o by-
vroduet o gold mining. The riineral probably occurs in quartz stringers
in the sciiist country rock. vhich are sespecially nunerous in the bed-
rock uncovered in 1941, No grenitic roeks are knmown to outerop in the
Palmer ureeh dralnage area and no ign sous rocks were. found in .the stream
gravel, " e U '

;¢

gCircle District:

Considerable wolfraite, together with cassiterita, has been ra-
covered from the dlacers on Deadwood Creel, in the Circle distriet,
loat of these minerals heve come Irom Discovery Claim, about a mile avove
where Switch Creek senters Deadwood Craeek. Tre principal site of both
the tungsten and tin minerslization is said to be soush of a granite
intrusion that crossea Deadwood Crsek near Discovery Culch. A small
vein of wolframite nas been reported on the weat gide of Deadwood Creek,
near Discovery Gulch* Small arounts of scheelite ars also found oa
Deadvicod Cresk, and some wolframite cn lower Switch Creek. “

Bonnifisld District:

Ferberite, the iron-rich member of ihe wolframite seriea, nas been
found in dblacer concentrates from Zva Creel near the Livorty Bell nine,
and in float near Caribou Creek, tributary to California Creek, accord-
ing to identifications oi svecimens made by A. Z. Glover, Territorial
Assaysr. These finds are given special mention beceuse the ocecurrence
of wolframite minerels was hitherto unreported in the Bonnifield district.

IMertie, J. B. Jr., Cold Placers of the Fortymile, Zagle and Circle
Districta: U, 8. Geol. Survey Bull. £897-C, pp. 237.-238,
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Innoko District:

On lio. 6 Pup, tributary to Littls Coezk ebout five miles south
of Cpehilr, placer schaeellte i3 found in whet ey prove to be conmercial
quantitiea. During the 1Y%4l placer uinirg sesgon sbundant schaeelite
vas found in the lower 700 feet of the cregk, in ground worked d»y
C. McFarland. About 1,000 faest above the upper and of the open cut a
large dike, tith which the scheslite may be associated, is said to
cToss MNo. 6 Pup.

Smaller amounts of scheclite ars found on Little Creek below the
mouth of lo. 6 Pup, but z2pverently rore is found above it. Scheslite
is also said te be absent, or of rare occurrence, in other placers in
the vieinity.

HON-RETALLIC MINZRAL DIPOSITS

Relatively little sezroir hes been made in interior Alasxa for do--
vosits of non-metallic ninarals, Mest of these materials ars adbundant
and cheap, and are produced ¢lo3e to vnere tney are used. 0n the other
nand, workable deposits of certain special grades of asbestos, mieca and
quartz are ralatively rare; these moterials ocommand sufficiently high
prices to parmlt commercial nroduction in interior Alaska.

Iittle information i3 available concerning deposits of high-grade
asgbastos, misa or quartz crystals in interior Aleska, Tha following
dlscussion is as mueh for the purpose of calling the attention of the
nrospector to spesifications, prices and nodes of occurrencs as for de-
aeribing localities whers cdoposlts have been found. Nore complete in-
formation may be found in Irdustrial lfineraols and Rocks, published in
1937 by tha American Institute of Mining and Matellurgical Zngineers,
and in Yinerals Yearbook, Review of 1940, pudlished by tha U. S. Burazu
of Lines. Also published by the Durecu of Mines are sevoral Information
Circulars dealirg with thoss minerels.

Aspestos

Specifications and Prices:

There are two general types of asbestos: amphibole and serpentine.
Inecludsd under a@ach type are fidrous varieties of ssveral minercls.
Any milneral that is oasily separated into fibers may bs classified urder
the cormercial term "“asbaestos®, '

DY TP
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Sorme veristiss of asbestos severate fnto lorg, ailky fibers of

good tenails strength; these ars auitabls for spdinning inte yarn and
bring the highest prices. In general the wmore brittle, coarse or
short - -fibered grades sell for lower bricea, aithough otber factors
such a8 resigvance to firz or acids have e bearing on the velue, Tae
highest priced grade of asbestos is knovm 23 Cruds lo. 1.

Prices of the various gracdes of asbestes cover o wida range. Tha
following quotations, teken from I & i J Metal and mineral Markets for
April 30, 1942, serve only es5 a gzeneral guide:

"Asbestos, rer ton, f.o.b. Juebec mines, tex and Lags
included: Crude io. ), %850 to §7530; crude No. 2 and asundry
crudos, $165 to 5283; sp*nning fibers, 8124 to $146.50;
various grades shingls stock, $62.50 to $885; varlous grndea
paper stock, 444 to $49; cemgvt stock, 328 50 to $33;
floata, $19,.50 to 321; shorts, $14.50 to $28.50."%

Prices of -high -gredec asbestos have f£luctuated vwidely. In 1921
gquotations for o. 1 crude reached a high of about 23,000 a ton; throa
years later shey had dropnad to 3300, Prices have in general increased
during the vast few yeara, Altrough the nrices of high-grade asbastos
are comparatively nigh, it is usuvally necessary to handle many tons of
rock to produco a single ton of asbostos, consequently only the best
grades could ve mined in interior Alaska.

wodes of Occurrence:

Over 90 por cent of the world's asbesios is from daposjts in
serpentine, an elteration product of dunite and peridotita. Tho most
important variety of serpentine asbestos is the highly fibroua mineral
called chrysotile, Chrysotile generally occupies veinlsta along
frectures in serpentinized dunite. TIrequently the veinlats form a net-
viork, or may lie in closely spaced varallel planes. Chrysotile veins
are also found in limestone and dolomite, associatad with serpentine.
In othor cases the veins occur as leyers in serpentine, perallel {o the
badding of the limestonec.

Anphibole asbessos commonly occurs in intarvedded veins in iron-
stone, a silicified, iron-bearing slate. Soveral varieties are alsc
found in basic igneous rocks, and in gneissic and schisvose rocks of
high magnesia content,
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~3begtos hes long teen known 10 occur near Shungnek in the

Koouk ragion. It is found associa®sd with greenstone intrusive rocks.
According to Smithl, attezpis rave been mads 10 nine this asbestos.
but the price was not suffiziertly nigh to pay for the transrortation
According to other reports, some high--gsrade astestos hag pean found,
but samplss have not been scen by tho writer. The Snungnak asbestos
dsposits were exanined in 1931 for tha Territorial Dapartmeat of ldnes
ey Irving McK. Reed, Assoclate Mining Inginser, and were found to in
clude hign -grade chrysotilila. The occurrences nave been dsscribed at
on. 21 22 of a report on lMininpg Investizations and Mine Inspection in
Alaska. Blaennium ending biarcr 31, 1¢33, . -

Sorpentine asbesios occurs ixn dunite and serpentine in sasveral
loculitias in the Salcha and Tolovana districts, but so far as ls knowm,
no commorcial depoaits have neen found. Asuostos has also vdeen renortod
near Timber CroeeXx, tributary to tha Tok River. by Sem CGemblin, of Fair -
banxs,; but ro information is availahle as t¢o its guality

Ir the Kuskokwin region. asbestos and also grapnite were drsdged
from the taedrock of vhe Tuluksak River during the nining cperations of
tre lisw York aAlaska Gold Dredging Compeny, according to A 2. Glover,
Tevritorial Assayer. In the llershall district small stringers of
rather coarse amphibole asbes=os liave been found in roecks of greenszonse

habit Chrysotile asgbestos n1as also tezea reportad in this district.

Asbestos probably occurs 3n nearly all of ¢he areas of basic
igneous rocks that outcroo in many areas in interior Alaska, as well
as in othsr tynes of rocks ‘hether or not aay of it ia of vommerciel
quali. iy can ba determined ounly by vrosuwecting.

=

ica

Specifications and Prices:

Prices of nica deperd largely on grade and size. They rangs from
less than a cant a pound to over $20 Pricas of dorestic mica have
increased congidarably during the past few years. In 1940 the averag:
sale values of domestic uncut sheet mica ranged from 810.284 for 8 x 10
inch sheetsa, .to 8.7 cents a pound for nuneh rica, which yields cireles
134 to 13} inches in diemeter?

1Smith. P. S., The Noatak Kobuk Region: U. S. Geol. Survey Bull
536, 1913, p., 155. .

2\finerals Yearbook, Review of 1§40, p. 1333,
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\'odes of Occurrence:

lnacovite, the so-~called white mics, is the roat valuable in-
dustrial nica and {8 ihne moat oxtenaivoly used. DIhlogopite, or arbhar
rica, i3 next in importance. 7The oithar industrial micas - blotite,
vormioulite and lepidolito -~ are of ninor imnortance.

Nugcovite and biotito ers widely cistributed in the form of small
flakesg in granites, gneiszes, schigts and similar roekas. Tho valuable
ocscurrencos of csheet mugcovite, howover, are confinsd to pegnatitos
with the sema compoaition as ordinery granite and containing aeczentially
quartz, foldapar acd mica. In pegmaticzss tho individual minaral con-
scituents attain groat size; cccesionally sheats or aso-called books of
nuscovita asveral feet in diemotor ltave toen found in them, although
eheats a foot in dlameter are considered large.

Phlogopite is rastricted ta bacic pegratites composed chiefly oft
the minsral pyroxsne. Theso dikes ere cenfinad to arsas wnderleir by
larg3 rasses of basis, pyroxeno-bea.inr rocks. The most important of
such areas are in southwosstern Queves, Iln sastern )adagaacsr ard in
Russia.

localitios:

Miea 18 found {n all perte of Aleska, but the pegmatite dikes
in whieh the largo shset{s ocour nava been little prospsated for this
mineral. Frequently the exvosed parts of these dikes anre weathered
and oraoxed by frost, so that {t is difficult to obtain roprasentative
samples from the surfaco.

Aacording to reports of Indians, large nileca sheets have been
found i{n the Nabeana Qistrict nsar tha ilgbesna mine, and also near the
villege of Kentasta. Some of the shectno are sald to be & foot aquare.
An oceurrsnca of sheat mica in a pegmatite dike ebout £5 miles from
Gulkana {s reported by Sam Camblin of F*irbanzs. The exaot loeation
i3 not kmown to the writer, . :

Rocently a larbe body of leoido;ite,'a Yithium-bearing mica.-wns
unpcoversd on upper iada Croek during riining orerations by the viade Craek
Dredging Company.’
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Quartz Cxrystals

Specifications and Pricos:

Quartz in the form o¢ serd, graval o c¢~uchad stone sells for a
maximun of 32 a ton in the United Siates., Cuactz ir tha form of
crystals suitable for use in radio frequsnoy control, on the other
hand, sells for £2 to 020 a vound. Considoring the abundesnce of guartz
crystals it ia obvious that only a small prolortion of them oan bs
usad for this purpose. They must ta clozr ond have at least two cryastal
Tacea; in addition thoy riust te rres Crom 2train, cracks, needles,
bubbleg, clouds and twinning, ozt of thece imperfectiona, axcept soms
types of twinning, may te ssen with the naked eye. Asg to slze, sone
users srecify crystals vaighing from 3 to £ pvounds, but since they ere
coatly and 4ifficult to obtaln, otrers usa crystals as amall aa half a
pound, ’

Quartz crystals sultable for usa in optical Instruments also
bring higa Lrices, 7Thair apecifications are about the same as f'or Shose
used {or radio frequency control. Scma grades of erystals ere used in
jewelry, bubt as a rule the cost of cutting ard rolishirg is @reater than
that of the raw materiasl, Quartz eyrystal suitable for the manuracture
of fused alliea ware sells for (3100 to 150 a ton.

Modaes of Oceurrencet

Naxt to faldapar, quartz is tha moat abuwrdant mineral ir the earth’s
crust, L oceurs ir a graet pumber of forms end varietlas. Yiartz
erystals suitable for radito usa oecur prinaeipally in pogmatite dikes.
krastically all of the world‘fs - -gsuwply gomas trom Brazil. -

Localities:

During tre past ysar gseverel speeims;ie of quartz crystal have come
Trom the uvpar Koyukuk rezion. One reportod oqourrence is nesr Wild
laite; another {a on the Dattles River neuar 3ig Iinke. liona of the samples
ware suitabla ror use in radio frequenov control, Lut in view of the re-
ported ebundance of arystels in some loonlities, it would sesm tizat ad--
ditional searoh would te worthwrile,



