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ABSTRACT

Although principally a gold-mining camp since 1902, the Falrbanks
district, Alaska has been a tungsten-producing district at intervals since
1916, The tungsten deposits discussed in this report are 10 to 20 miles
northeast of Fairbanks within the Yukon-Tanana upland., The ftungsten occurs
as the mineral scheelite (calcium tungstate) in thin beds and lenses of
metamorphosed limestone, and calcareous mica schist, in quartz pegmatites,
and in gold-quartz veins,

The limestone 1is a very minor part of an early pre-Cambrian sequence
of quartz mica schist, quartzite, and associated intrusives, This sequence
has been intruded by Mesozoic porphyritic granite, which is believed to
have been the source of the metalliferous deposits, Tertiary granodiorite
is also exposed in the district,

The scheelite deposits are segregated geographically into three areas:
the Gilmore dome area and Steele Creek-First Chance Creek area in the south-
ern part of the district and the Pedrc dome area in the northern part,

The Stepovich mine in the Gilmore dome area contains the largest known
scheelite deposit in the distriet. During the periods 1915-18 and 1942-44
about 4,000 units of W0, as scheelite concentrates have been produced from
three inclined shafts oh the Stepovich lode,

The Cleary Hill Mines Company, who operated the Stepovich mine from
1942-44,, s0ld 1923 units of W0,, largely as concentrates, to the Metals
Reserve Company, The Stepovich lode is a seriss of silicated limestone
lenses, which were probably derived from a continuous bhed of limestone, a
few feet thick., During regional metamorphism the limestone was squeezed
into "rolls" and discontinuous bodies and largely replaced by silicate min-
erals, quartz, and scheelite, The richest ore shoots in the lode ocecur
at intersections of quartz pegmatite dikes with the limestone, A secondary
factor in the localization of the pegmatite dikes and the ore shoots is
belicved to have been an amphibolite mass exposed in the Stepovich mine
along the footwall of the lode, Surface explorations by the Bureau of
Mines, United States Department of the Interior, and underground develop-
ment by private operators suggest that about 7,000 tons of indicated ore
containing about 3 percent of WO, may still be present., This tonnage,
however, lics at greater depth ahd will be more costly to mine than ore
already mined. Roughly 30,000 tons of inferred ore containing 2.25 per-
cent of WOB may be present, but these figures may be widely in error.,

The Colbert property and the Yellow Pup prospect on the easterly
extension of the Colbert lode, are located on a lode similar and perallel
to the Stepovich lode and about 1,000 feet to the south., The Colbert lode
contains more abundant silicate minerals, especlally gernet, but scheelite
is much less abundant than in the Stepovich lode, Exploration work by
the Bureau of Mines on the Colbert and Yellow Pup properties has demonstrated
a few hundred tons of inferred ore containing about one percent of V0, on
each of these properties, The Schubert prospect is a minor occurrence
of scheelite in metrmorphosed limestone at the contact of a large body
of porphyritic granite,
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The Spruce Hen, Blossom, Tanana, Tungsten Hill, and Columbia prospects
in the Steele Creek-First Chance Creek area are only in the prospect stage
of dcvelopment, OCf these, the Spruce Hen is the only prospect with a
single well-defined lode of schgelite-bearing siliecated limestone, On the
basis of rather limited sampling, . several thousand tons of scheelite~bearing
rock oonfalning 0.5 percent of WD, may be present, The other nrosnects are
of the quartz-pegmatite stringer. évDe and have not boen sufficiently devel=
oped to expose any amonnt of oro.v.

Gold- veins oontalnlng schee11tn arc predominan+ in the Pedro Dome area,
although scheelite occurrences in both metamorphosed limestone and pegma-
tite have been found, The Vackwitz and Mizpzh gold=quartz mines have
produced approximately 6 tons and 1§ tons, - respectively, as a by-product
of gold productlon. Scheelite has also been - found in the Llearv Hill,
Johnson, Rﬂlnbow, and Tolovana gold mines and probably occurs in other
gold mines in the area, The )es110'pr05pect has exposed & gcheelite-bearing
lode of metamorphosed limestone but has not been sufficiently developed to
form the basis of a reserve estimatc, The Egan.-prospect was steked on a
minor, but interesting, occurrence of scheelite in a pegmetite of porphy-
ritic granite, ’ : :

Scheelite -as a placer mineral has been found in the gravels of most
of the streams of the Fairbanks district and is especially dabundant in.
streams draining the lode arecs. Gold dredging operations by thé United
States Smelting, Refining, and Mining Company up to 1942 hag accumulated
48/, tons of dredge concentrates, containing aprroximntely 0,6 ton of WOB'

The most favorable areas for scheelite prospeecting are in localities
of country rock on the hanging-wall side of the smaller #reas of porhhy-
ritic granite, since the granite, which conforms to.the regional dip, would
normally underlie these areas. Pegmatites from the granite in these local-
ities would thereby have a more. favorable chance of intersectior with g
limestone bed. .In.an area of extensive overburden, as in the Fairbanks
district, syst@matlc prospectlng with a small nost hole .auger should be
undertaken. :
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INTRODUCTION

location .and Accessibility

Scheelite (calcium tungstate) hes been found at mumerous localitics
in the lodes and placers of the Fairbanks district, Alaska, These deposits
are from 10 to 20 miles northeast of Feirbanks (see fig. 1). The Pedro
Dome gold-tungsten lodes cccupy the northern part of the scheelite-bearing
area, and the Gilmore Dome lodes and those of the Steele (reek-First Chance
Greek area lie along the south@rn part., The geographic relationshins are
shcwn in figure 2,

A11 the tungsten deposits are accessible by truck during the summer
months hy secondary roads, some in noor condition, which connect with the
Steese Highway, a graded gravol road (see fig. 2). The distance to Fair-
banks from the point where the Steese Highway leaves figure 2 on the southern
border of the map arca is 7% m17es. Automobiles, trucks, and bulldozers

are available for purchase or hire in Fairbanks,

Fairbanks, with a population of over 5,000, can he rcached from Seattle,
Washington, by at least three different routes involving land, sea, and
air transportation., The oldest-established sea-land ‘route is via the
Alaska Steamship vessels from Secttle, Washington, t¢ Sewsard, Alaska, and
thence to Fairbanks via the Alaska railroad. The rail distance from
Seward to Tairbanks is 468 miles.

Topography and Drainage

The area of the tungsten deposits is chrracterized by pently-rolling
mature topography having an average relief of approximetely 1,000 fect
The area is typical of the wmland lying botween the Yukon and Tanana Rivers,

The entire area is within the drainage basin of the Tenana River,
which lies about 10 miles south of the southern border of the tungsten area
as shown in figure 2, The main str(umn, the GChatanika River in the north-
western part and Goldstream Creek in the southwestern part, flow in broad
flat-bottomed valleys whose floors range from 600 to 800 feet in altitude
within the tungsten-bearing area, These strecams flow westward to the Tinana
River, Steele and Smallwood Creeks in the scuthern part of the area flow
southward, and Fairbanks and Fish Crecks in the eastern part of the area flow
eastward., Acording to local usage, the head of Goldstream Creek is at the
confluence of Pedro and Gilmore Creeks,

The ridges between the headwaters of the streams are rounded divides
at altitudes ranging from about 1,800 to about 2,200 feet, In places,
chiefly where twe or more ridges intersect, low rounded domes rise up to
2,600 feet, Two of these domes--Pedro Dome in the northern part of the:
area, and Gilmore Dome in the southern part of the area--(see fig. 2), are
approximately 2,600 feet and 2,400 feet in altitude, respectively, and are
convenient topographic features to which tungsten-bearing lodes in the
vicinity are referred,



Climate and Vegetation

The climate of the Fairbanks distrist is sub-Arctic with short, hot
summers characterized by 16-20 hours of sunlight and long, cold winters
with temperatures rcaching ~60CF, A summery of climatic data from the
Weather Bureau station et Fairbanks is presented in Table 1.

Tahle 1, Climatologieal date at the Fairbanks Pesther Burceau
stetion 1900-1948

Month Mean Temperature Average Pr901p1t9t10n Averagc Snowfall
' F (inches) (inches)
Jan, -11,2 0,97 11.7
Feb, - 1.6 0.49 7.2
Mzrch 9.5 0,70 2,1
April 29,2 0.28 2,7
MaY 4699 0357 004
“June 58,3 1,30 *
July 60,1 1.92 0.0
Aug, 54,8 2,10 0.1
Sept, 43,6 1,31 - 0.7
Oct, 26,7 0.85 6.5
Nov, Lel. 0,72 .4
Dec. ] "'7.1 0063 8!7
"Annual | 26,1 11.84 53,9

* Jess than ,05 inch

The Fairbanks Weather Bureau station is located at a relatively low
altitude near the lowest part of the Tanana Valley, and hence the summary
in Table 1 may be misleading to anyonc contemplating work in the hilly
country northeast of Fairbanks, The annual range of temperature at the
higher average altitude of the tungsten area is somewhat lower than in
Fairbanks, Unofficial tempcratures recorded =t several mining cemps in the
tungsten area are generale 5-10°F. cooler in summcr than the temperdture
recorded at the seme time in Fairbanks, and are often as much as 30°F. warmer
in winter, owing to the tendency of the cooler air to settle into the lower
altitudes on still days, which are prevalent in winter, Total precipi-
tation is greater in the tungsten area than in Feirbarks, It is estimated
that possibly twice the annual precipitation occurs on the summit of Gilmore
Dome, where the richest tungsten deposits are found, then ot Feirbanks,
Two inches of snowfall in Fairbanks in early November of 1943 woro found to
be represented by six inches on Gilmore Dome, Frequently, during the winter
the Steese Highway becomes temporarily blocked with snow drifts in the
vicinity of the pass (2,200 feet) between Pedro and Clesry creeks (see fig. 2),

Most of the ground is permanently frozen, in some places to a depth.
.of 300 feet., Ice~filled cavities and fissures are frequently encountered .
in mining operations. The surfgce streams generally freeze around the
middle of Qetober and do not thaw until ecrly Mav, At Fairbanks the brrakup
of river ice in the Trnana River generally occurs during the first week in
May, ‘but 'the breakup may range nedrly two weeks on either dide of this date.



A heavy mantle of vegetation covers the ares and includes coniferous
and deeiduous trees, flowcring plants, ferns, and mosses, Below an alti-
tude of about 2,000 fect the mosses and ferns form a thick mat sc that
traversing becomes difficult., This vegetsl covering is thin or lacking in
heavily forested patches, The common trees are white spruce, cottonwood,
quaking asren, and white bireh, The white spruce is largest and most abun=
dant with frunks up to 2 feet in diameter, In the Fairbanks tungsten arca
the timber line ranges from 2,000 to 2,300 feet in altitude, and for ahout
200 feet below timber line the trees are stunted and do not reach their
maximum sige,

History of the area

.

The Fairbanks district became established as o mining area with the
discovery of nlacer gold in 1902, Development work on several tungsten
deposits in the Fairbanks district began in 1915 under the stimulus of

an increased average price of $24.59 a unit for concentrates containing

60 percent or more of WO,. During the vears 1915-1918 between 20 and 50
tons of scheelito cwncen%rates centeining about 65 percent of W0, were
produced from the Gilmore Dome area. After 1918 the nrice dropped to less
than $12,50 a unit and all develcpment work ceased,

In 1931 minor underground development work was done on Gilmore Dome 1/,

1/ Hill, J, M,, Lode depcsits of the Fairbanks district: U, S, Geol.
Survey Bull., 849~B, p. 157, 1933,

but no ore was nroduced, The Cleary Hill Mines Company began operations at
Gilmore Dome in 1942 and continued mining during 1943 and the early vart

of 1944. As a result of these 1942-44 mining operations Cleary Hill Mines
rroduced 2,196 units of WOB, largely as concentrates containing over 64 per-
cent of WOB‘



Field work.

During the enrly neriod of tungsten nroduction f£rom 1915-18 geologists
of the Geologieal Survey examined the tungsten deposits at Gilmore Dome
‘and in the Steele Creek-First Chance Creek area 2/. In &ugust and Sentember

2/ Brooks, A, H.,, and others, Mineral resources of flaskas U, 8, Geol,
Survey Bull. 642, pp., 61-62, 1916,

Mertie, J. B., Jr., Lede mining in the Fairbanks district: U, 5, Geol,
Survey Bull, 662, pp. 418-424, 1918,

Chapin, Theodrre and Harrington, George L., Mining in Fairbenks,
Ruby, Hot Springs, and Tolstol distriets: U, 5. Geol, Survey Bull, 692,
Pr. 324-327, 1919, : . :

1942, a Geclogicel Survey party consisting of J, B, Mertie, Jr,, W. C. .
Overstreet, and P, 1, Killeen investigated the tungsten and antimony de-
pesits of the Fairbanks district, During June-September 1942 and sarly
1943, H. R. Joesting and Eskil Anderson of the Alaska TerritoriallDenartment
of Mines conducted geologic and magnetometer surveys of the Gilmore DNome
tungsten area, ¥From July to the middle of November 1943, the Federal Bureau
of Mines tested the two tungsten-becring lodes at Gilmore Dome by surface
trenching with bulldozer and by channel sumpling., During that time the
author prepared maps of these trenches and also ¢f the recent mine workings
of the Cleary Hill Mines Company on Gilmore Dome, and continued tungsten
investigations elsewhere in the district. During the summer of 1945 several
days were spent on Gilmere Dome mapping Gleary Hill:Mimes To. werkings
cempleted after the 1943 field season.

The report covering the U, S, Bureau of Mines development work on the
Gilmore Dome tungsten lodes was released in June 1948 as Report of Invest-
igations 4174. 3/ '

3/ Thorre, Robert L., and others, Tungsten deposits in Alaska: U, S,
Bureau of Mines Renort of Investigations 4174, 51 pp., 1948,

The nresent report is bused in part upon an earlier repcrt, having the
same title, that was prepered for the War apencies, in 1943 by J. B. Mertie,
Jr., and W, C, Overstreest,

The writer gratefully acknowledges the coopereticn and assistance of
Mr, Ralph E, Wyer, manager of the Cleary Hill Mines Gompany, in connsction
with furnishing data on their operation of the Stepovieh mine, and of Mr.
L. G, Doheny, supervising engineer of the Reconstruction Finance Cornoration,
in connection with furnishing office facilities in Fairbanks, Mr. Louis
D, Celbert and Mr, Elmer Stohl kindly contributed information on the
Colbert lods and Yellow Pup properties, respeectively,



GEOLOGY

Regicnal Setting

The geologic festures of the Fairbanks district have been described
by Prindle, Katz, and Smith 4/,

4/ Prindle, L, M., Ketz, F. J., and Smith, P. S., A geologic reconnale~
sance of the Fairbanks quadrangle, Alaska: U, &, Genl, Survey Bull, 525, 220
PP.s 1913,

The Fairbanks tungsten-bearing area of figure 2 is entirely within a
much larger aren of highly metambrphosed pre-~Cambrian rocks designated by
earlier workers as the Birch Creek behist, According to lertie §/ the Birch

5/ HMertie, J. B, Jre, The Yukon-Tanane Reglon: 1. S, Geol., Survey
Bull, 872, pp. 46-59, 1937,

Creek schist forms the bedrock surface of about one-fifth the country be-
tween the Yukon and Tgnana rivers and is regarded as early pre~Gambrian,

No older rocks are known in this part of Alaska. Within the area of Birch
Creek schist are smaller areas of several varieties of intrusive granitic
rocks which Mertie é/ has assigned to Mesozole wnd Tertiary ages., Bordering

6/ Idem, pp. 215-216,

some of these intrusive rocks are contact-metamorphic zones of country
rock in which scheclite deposits are commonly found. Gold cuartz veins are
comnonly found in the country rock farther from the igneous border and
occasionally contain scheelite. All the mineral deposits of the Fairbanks
district arc believed by Mertie 7/ to be derived from the lesozoic intrusive
rocks,

7/ Idem, pp. 241-242.




Rocks
Metamorphicvrocks

The Birch Creek schist in the tungsten area consists largely of
metamorphosed sedimentary types, of which the most commen are quartz-mica
~ schist, quartzite schist and quartzite, The quartz-mica schist contains
guartz, blotite, and muscovite with minor amounts of apatite, magnetite,
albite, and other accessory minerals., Other metarmorphic rocks thst form
a ninor part of the ccuntry rock, are hornblende schist, amphibolite, gneiss,
carbonaceous schist, and crystalline limestone,

LeAticular beds of crystalline limestonc averaging a few feet in
thickness crop out in two general zones, Each zone is composed of small
discontinuous bodies, that originally msy have been seversl continuous beds,
One of these zones lies along the north side of. the Pedro.Dome belt; the
other, which is much less evident, is along the rorth side of the porphyritic
granite in the Gilmore mineralized belt, ' : - -

Igneous rocks

The metamorphic rocks have been invaded by granodiorite, porphyritic
granite, and altered porphyritic dike rocks of dioritic and granitiec affin-
ities. On figure 2 each of these intrusive rocks has been shown separately.

The granodiorite at Pedrc Dome is an irregular elengate body extending
from the head of Moose Creek easterly for 3% miles to a point beyend Pedro
Dome, The width averages about 0,2 mile at its western end and raches. a
meximum width of 0.6 mile at its eastern end; tke total area is about 1-1/4
square miles, 4 smaller area of the same intrusive 1s about one mile SE,
of Pedro Dome, : o

According to Prindle, Katz, and Smith &/, the grancdiorite "ranges

8/ Prindle, Katz, and Smith, op, cit,, p. 68,

from dark gray to light gray in eolor, from medium 4o fire in grain...

the minerals observed in different verieties are quartz, soda-lime feldspar,
alkali feldspar, biotite, hornblende, pyroxene, titanite, ilmenite end
other iron minerals, gircon and apatite."



The porphyritic granite is exposed bath in the Pedro Dome gold belt
and in the Gilmore minerslized belt and is considered by Mertie 9/ to have

9/ Mertie, J. B.,Jr., The Yukon-Tanana Region, Alacgka: U, S, Geol,

“Survey Bull, 872, pp. 241-243, 1937,

given rise to the gold and tungsten minerelization, Cne mile southeast of
Pedro Dome is a smell mass of porphyritic granite. The prinecipal bedy of
the porphrritic grenite, however, lies in the Gilmore minaralized belt and
extends easterly from the heed of Engineer Creck for about 74 miles to the
head of Pearl Creek, Over most of this distance the width varies frem cne-
half mile to 1-3/4 miles, and the tctal area is abocut 7% square miles, The
main porphvritic grenite mass is merkedly irregular at its western end, ter-
minating in several sill-like apophyses, &n cutlying cupola of the same
mass lies about a mile ncorth of its castern end, The rock is rather coarse
grained with an average grain sigze of dne-fcurth inch, Grayish, clsar,
guartz grains are cmhedded in white feldspar, The minerals of the perphyritic
granite are quartz, microcline, oligoclase, muscovite, bintite, zircon, apa-
tite, sphene, and magnetite,

The altered granitic intrusives are porohyritic rocks, largely dikes,
They are white friable rocks stained yellowisn brown with ferruginous
matter, Frindle, Katz, and Snith 10/ regard these dikes as offshoots from

10/ Prindle, L. M., Ketz, ¥, J,, and Smith, P, S., & geologic reconnais-
sance of the Falrbsnks quadrangle, Alaskas U, S, Gecl, Survey Bull, 525, p.
73, 1913,

the mass &f porphyritic grerite, which have been subsequently altered hy
hrdrothermal smanations fror the porrhyvritic gronite itself,

Ouartz negmatilte dikes ranging frem a fraction of an inech to about one
foot *un tulsizacss cub the Birch Creek schist north of the main stock of
norphyritic grenite and are ciearly derived from it, !Many of the came min-
erals are nresent in the negmatite dikes ag in the granite; nemely, quartsz,
microcline, oligoelase, muscovite, gzircon, aratite, sphene, and magnetite,
Quartz 1s »redominant and ranges from 50 to 99 rnercent of the rock by volunme,
Thus, the pegmatites containing the higher quartz content approach true quartsz
veins in compnsition, DPegmatités have not been found asscciated with the
small stocks of porphyritic pranite in the northern nart of the area but are
doubtless prosent, The gvartz negmatite-dikes in peneral strike northwesterly
and dip steeply northeest. The intersections of these dikes with beds of
crystailine limestone have formed small peds of scheelite~bearing silicated
limestone or skarn rock, ©Skarn minerals, such as garnet, zoisite, and others,
are found in association with mincrals of the pegmatite close to the inter-
sections of the pegmatites with the limestone beds,




Structure

No deteiled structural mapping has been dono in the Fairbanks district -
on the structure of the Birch Creek schist and its associcted intrusions,
Outcrops of the schist are relatively rare and those that are exposed in-
dicate the probability of lumplng. The gencralized statements of Prindle,
Ketz, and Smith 11/ published in 1913 ere the most recent availéble on the
general structure of the Bireh Creek schist within the Fairbenks district,

11/ 1Idem, pp, 75-76.

The Birch Creek sechist is probubly tightly folded, as the dip of the
bedding is in most nlaces nesrly perallel to that of +he echistcsity. The
regional strike is N, 60°- 80° E, In the Gilmore mineralized belt, com-
prising the Gilmore Dome and Steele Creek-First Chance Creek areas, the
schist has an average dip of about 35"N,, but dips ranging from horizontal
to 70°N, vrevailcower distances of & few tens of feet and in a few places
reversals of dip occur, owing to minor drag folding. Minor, discontinuous,
steeply dipping faults striking northerly cut the schistosity and have dis-
placements ranging from a few feet to several tens of feet., The structure
of the Pedro Dome belt of gold-scheelite mineralization is extremely complex
and has not vet been deciphered,. The peneral strike of the schist is about
"N, 75° E,, but low dips both northerlv and scutherly sre present, The
structure is further oompllcatpd by an intricete network of faults and veins.
Accordlng to Jomes M, Hill _g/ #ho examined many gold lodeé pronerties

12/ Eill, James M., Lode deposits of the Fairbanks dis frlot, Alaska:
U, 8, Geol., Survey Bull, 849-B; p. &4, 1931, .

in the vieinity, the Pedro Deme mineralized belt is apparently on the axis
of a low anticlinal fold, This deduction would appear ccntradictory to

the general idea of tight folding held by the earlier workers, but these two
opposing structural concepts cannot be resolved without further field work,

The intrusive rocks are roughly concordant with the enclosing Birch
/Creek schist, inasmuch as the attitude of the contecet botween them parallels
that of the schist, The east-northessterly extension of the bedrock surfaces -
of nearly all the intrusive rocks shown in figurc 2 suggests that the dom-
inant struetural control in their emplacement wes the foliation of the Birch
Creek schist,

10



TUNGSTEN DEPOSITS

Lode tungsten denosits, containing scheelite as the tungsten mineral,
occur in 3 main areas: the Gilmore Dome area, the ridge between Steele
Creek and First Chance Creecks, designated in this report as the Steele
Creek~First Chance Creek area, and the Pedro Dome urea (see figure 2),
Essentinlly all tungsten producticn has come from the Gilmore Deme ared,
The Gilmore Dome and Steele Creek-First Chance Creek deposits lie on the
north side of the elongate stock of porphyritic granite, and their position
is prebably determined by & belt of calcareous schist containing thin lime-
stone beds, These limestones are replaced by scheelite and skarn minerals,
such as diopside, green hornblende, garnet, zoisite, and vesuvienite, The
scheslite of the Pedro Dome area occurs chiefly as a minor constitutent in
the gold-quartz veins and hence is only recoverable as a by-product of gold
mining,

The available evidence indicates that the tungsten metallization was
derived from the porphyritic granite; because the pegmatite dikes assccisted
with the scheslite depnsits contein the same sccesscry minerals as are
rresent in the porphyritic granite, Scheelite occurs in the pegmatites
near ervstalline limestene beds intercelated within the schist, The crystal-~
line limestcne is generally the host te rich scheelite ore shoots et the
intersection of the regmrtite dikes or pegmatitic quartz veins with the
limestone, Scheelite-beering gold-quartz veins are notably richer in schee-
lite at places where calcareous beds in the schist are intersected, but
the scheelite orc shoots within the gold=quartz veins are much smaller than
the skarn scheelite deposits, In places the calcarecous beds adjacent to the
gold-quartz veins have been partly renlaced by scheelite te as much as a foct
from the vein, Thus, it appears thst the primary control cf the fungsten
deposits is the intersection of & mineralized fissure with a calcarecus bed,
Near the porphyritic granite rich scheelite deposits occur as replacements
of limestone beds, at the nlaces where the pegmatite dikes cut the limestone
beds, farther from the granite the rold-quartz veins zonerally contain
small low-grade scheelite bodies only where limestone or csleareous beds
are intersected,

Scheelite has been found in the placer concentrates at many places
in the Frirbanks district., In the Gilmore Deme area it has been found in
the placers of Fish, Perrl, and Gilmore creeks, In the Steele Creek-First
Chance Creek area it has been found in the gravels of Rose, First Chance,
and Goldstream crecks and undoubtedly is nresent in the gravels of Steele
and Fngineer ecreeks. In the Pedro Dome area scheelite has been found in
gravels of Fox, Dome, Eldorado, Bedrock, Chnthem, Cléary, and Fairbanks
creeks. Scheelite also ccecurs in the nlacer concentrates of Ester Creek
about 10 miles west of Fairbanks, but no scheelite-besring lodes have vet
been identified in this area,
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Gilmore Dome area

The Gilmore Dome area is 14 miles northeast of Fairbanks end situated
£t the sastern end of the main mass of porphyritic gr(n110e It can be
reached by either of two automobile roads, each ahout six miles in len;th,
which join the Steese Highway near the 12 mile and 20 mile posts out of
Fairbanks (see_fig. 2. The shorter route from Fuirbanks brenches from
the Steese Highway where Gilmore and Pedro oreeks join to form Goldstream
Creek., The other route was made available in 1943 when the Cleary Hill
Mings Gompany constiructed a road 4 miles long from Gilmore Dome to the I'ish
Creek road, This route was used during 1943 and 1944 to haul tungsten ore
from Gilmore Dome to the Cleary Hill Mines mill on Cleary Oreek,

The richest and largest of the known tungsten deposits in the Gilmore
Dome area is the Stepovich lode, discovered by Albert Johnson in 1915, Since
1942 several other scheelite deposits have been discovered in the area,
These are on the Colbert lode, the Yellow Pup (Stchl et al) prospect, and
the Schubert prespect, Figure 3 shows natented and unpstented clains and
the ownership of each for the Stepovich, Colbert, and Yellow Pup properties;
figure 4 shows the surface development work on these properties by loenl
prospectors and by the U, S. Bureau of Mines during 1943,

The Stepovich and Culbert lodes have been formed by replocement of
caleareous layers in the eountry rcck which consists mwinTy of quertz-nica
schist, The lodes and the schist strike about ¥, 70° E, and dip about 35
degrees north, The Stepcvich and Colbert lodes lie about 0,4 mile and 0,2
mile, respectively, north of the mein body of pornhvritic granite and about
0,7 mile and 0,9 mile scuth of the outlying cupnla of the s=me grenite (see
fig., 2). The two surface exposures of porphvri+1c granite may be ccnnected
beneath Gilrore Dome,

The Yellow Pup prospect is located on an apparent extension of the Col-
bert lode to the northeast. Scheelite slsc occurs sporadically cutside the
two main lodes as scattered grains in lenses of silicated schist and in peg-
metitic guarte veins which trrnsect the schist and the lodes, The Schubert
prospect, not shown cn figures 3 and 4, lies tc the southwest of the Colbert
claime and is probably staked on a small lens of sdhe971te b@nrlng, silicated
schist, ‘

The properties in the Gilmore Dome area are described in gre~ter detail
under separate headings thet follows
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Stepovich lode

By far the most development work on tungsten pronerties at Gilmore
Deme has been on the Stepovich lode, and for that reason it will be deseribed
in greater detail then the other demosits, Since its discovery in 1914
about 2,000 feet of underground development work has been done on the “for-
ovich property, 1,700 feet of which was on the lode. The underpround
workings of the Stepovich mine are shown in figure 5. During the period
1915-1918 two inclined shafts, about 325 feet apart on two adjoining prop=
erties ;é/, woere driven northward down the dip of the lode #t an angle of

14/ Hertie, J, B., Jr., Lode mining in the Frirlenks district, flaska:
U. S. Geol., Survey Bull, 662-H, pp. 418-21, 1917,

about 30 degrees (see figures 4 & 5). These shafts are now caved, Shortly
after World Wer I, Micheel Stepovich, Or., acquired both properties and
patented seven claims (sgee fig. 3), A 170-foot adit was driven by Stepovich
in 1931 but did not intersect the main lode, From the spring of 1942 to

the summer of 1944 the Cleary Hill Mines Co, leased the claims held hy
Stepovich, Development work by this company consisted of a 170-foot in-
clined shaft midway bhetween the two older shafts with drifts at anproximately
50 feet and 150 feet down the dip of the lode, Those drifts are designated
in this report as the "580 level? and "150 level® instead of the "50-foot
level" and the "150-foot level' as coriginally named, because the drifits are
considerably less than these depths on account of the low angle of the dip
of the lode. An adit was driven in 1943 to intersect the east end of the
drift on the ®"150 level" (se¢ fig. 5). The mine hes been idle since eerly
sunmer of 1944, when the Cleary Hill IMines lease on the Stepovich property
was terminated, Since the death of Michael Stepovich, Sr., in the latter
part of 1944, the property has heen owned by his two sons,

From July to October 1943 the Bureau of Mines dug twenty-four bulldozer
trenches on the Stepovich lode to deternine the extent and grade cf the orc,
These trenches are shown in fipures 5 and 6. Trench no. 3 is not shown,
beceuse it is covered by the dump from the 1943 tunnel,

Rocks, == The chief rock units comprising the Stencvieh lode are crys-
talline limestone; granular scheelite ore, which is a replacement of the
limestone, quartz pegmatite, and silicated mica schist. The distributicn
of these rocks in the lode is shown in figures 5 and 6, The silicated rock
includes hoth silicated miea schist and a small amount of grarular scheelite-
bearing rock, not containing sufficient scheelite to he classed as ore,

The crvstnlline limestone occurs as discontinuous, irregular bodies
along the same stratigraphic horizon in the schist and has determined the
site of mineralization. The average thickness of the limestone is ahout 2
feet, although in the crests or troughs of folds the thickness is as much as
10 feet. The limestone is white to gray and is granular in texture., It is
the host rock to the granular scheelite ore at nlaces of intersection by
quertz pegmatite, Small cavities in the limestone have heen exnosed hy the
underground workings of the Cleary Hill Mines Company,
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The granular scheelite ore forms irregular lenses, which replace
ervstalline limestone. The ore censists of a granular aggregate of
minerals typical of contact-metemorphic denosits, The scheelite ore con-
tains predominantly scheelite, quartz, diopside, and hornblende, A variety
of other minerals have heen identified miecroscopically, including csleite,
erldote, clinogoisite, olipoclase, anorthoclase, muscovite, hiotite, chlo-
rite, apatite, sphene, vesuvianite, axinite, garnet, and melirhanite, The
last four minerals are rere, The presence of the bﬂrVI31‘m-conta1 ving
mineral meliphanite wes further confirmed when berylllum wes Aetected spec-
tograrhically in the ore, - '

Some scheelite»bearing quartz pegmatite occurs as parallel stringers
with the lode and is actually gradationel with the gramulcr schoelite ore.
there these quartz. pegmatites intersect the lode their strike is N, 40Y- 60° w,
and their dip ahout 60° FE, As pointed out in a previcus section (see p. 9),
these pegmatites were derlved from the porphvritlc grﬁn1+e, shortly after
its emplmcement,

The 31110ateu nica schlst is a donse Textu;€d, thin-bedded rock with
beds ranging from one-half to ‘1l inch thick. Tugpy limonitic seams about
one-eighth inch thick separate the individual beds. Sparse grains of schee-
lite are also found along these vugey limonitic seams, The nessive part
of the rock contains nesrly the same assemblage of silicates that are found
in the granular ore, The blllcated mica schist is generally found in the
hanging-wall above the ore and generally requires timbering to pravent its
collapse on account of we=a kness inherent from ite tkin-bedded cbaroﬂtcr.

Two other rock types, green amphibolite and silicified schist, ocecur
in the vicinity of the lode, Nerr the Gleary Hill Mines shaft green amphi-
bolite in the form of lenticular intrusive bodies forms the footwall of
the lode, One of these bodies is exposed in the shaft below the "50 level"
where it is at least 20 feet thick (sece fig, 5). Hornhblende is the princi-
pal minéral of the amphibolite, but minor amounts of svhene, albite,
orthoclase, quartz, calcite, pyrite, and pyrrhotite are pregent alsc, adbout
1C0 feset north'of the lode +he schist is silicified and is cut by many small
quartz veinlets., The sillclfled schist characteristically weathers to a
sandy soil,

Structure,-- The strike and dip of the hed comprising the Stepovich
lode AvErRges about N, 70° E. and about 35 degrees northmest, respectivaly.
Variations in the strike, caused by "rolis" or secondary flexures, range
from N, 15° E. in the Cleary Hill Mines adit (fig, 5) to 8. 50° E, (N, 50° w,)
in the face of the west drift on "150 level " (fig. 5). Variations in the
dip aré largely the result of drag folding along the crystaliline limestone.
Dins ranging from 70° northwest through horizontal to 150 southeast have
been racorded A major drag fold is found in the main shaft workings of
the Stépovich mine; its crest line and trough, indiecated hy the appropriate
symbols on Figure 5, are horigzontal or nearly so, The drag fold disappears
along the strike to the northeast, inasmuch as only a flattening of dip to
the northwest is found in the easternmos*® raise in the eas® drift of the
"150 level," The southwestern limit of the drag fold is beyond the limits
of the mine workings, This drag fold is believed to have been localized
by the association of less incompctent limestone of the lode with the more
competent sili-like intrusive of amphibolite in the footwall (sactlons AL
and DD', fig. S\
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The lode has been cut hy several northerly striking faults, dipping
steeply northeast, The direction of movement could not be determined along
the faults except as inferred from the shift of the trace of the lode on
the mine levels or grounu surface, The displacement of the lode, horizon-
tnlly, along the major faults ranged from sbout 10 to seversl tcns of feet,
In the vicinity of the Stepovich mine the shift of the lode alon: adjrcent
faults is in opposite directions, but toward the eastern p@rt of the lode
from Buresu of Mines trerch 4 to trench 2/, the shift has been progressively
s uthwerd (see fig, 4). Some of the faults are inferred by offsets in the
lode between adjacent trenches where the lode is exposed,

Gronnduater leaching of scheelite,--In the zcone of weathering, which
rarely exceeds 10 fect in depth, the ore is a spongy brownish-black moterial,
The pgrade of this ore aprears to be sisnificantly roduced by the solution of
sche@lifc, the effects of which produce etched and pitted grains of schee-
lite, *his phenomenon is confined chiefly to the Stepovich lcde neer the
top of Gilmore Dome, where mechanicnl erasion is practically non-existent,
Scheelite is slishtly soluble in water (0.2-0.3 srams per 100) so that
solution of scheelite in a porus weathered zone could fuku plaéce over a
sufficiently lonz period of time, This effect can hardly be neglected in
any appraisal of the lode based only on surface «xposnres, Tortunately,
sufficient underground development cn which to hase reserve estimates has
been done on the lode,

Distribution of scheglite,--The Stepoviech lode was traced hy the
Bureau of Mines in bulldezer trenches for 1,700 feet enst and 500 feet
west of the inclined shaft sunk by the CGleary Hill Mines Company, -

The hest grade and most numerous cre shoots are concertrated in a
zone extending abcout 350 feet east and 200 feet west from the Cleary Hill
Mines shaft and an urknown distance down the dip of the lode,

Lhout 35 percent of the underground development in workings extending
from the Cleary [1ill Mines shaft has been on gronular ore approximately
1} feet in thickness, Several pegmotitic quartz veins intersect the lode
at the shaft, vhich aprerently hes been sunk on the richest ore shoot
(section A-A', fig. 5), OGranular ore ranging from 1 foot to 1% feet in
thickness was exposed in Cleary Hill lines trenctes 4, 5, and 6, at dis-
tances of 100 feet, 200 feet, and 300 feet, resnectively, east of the shaft.
Except in the flocr of the "150 level" and in the face of the west drift,
all the ore exposed in 1943 has heen mined, The old east shaft sunk in
1916 (fig. 5) also passed through ore (fig. 7), A4ccording to lertie 15/

- /

15/ lertie, J. B., Jr., op. cit. p. 421,

tthe development work consists of a 75-foot inclined shaft
along the cleavage of the country rock, which, though
irregular, strikes in genersl ahout N, 70° E. and dins
33° N, The ore shoot which is followed by the inelined
shaft, is 10 feet wide and from 4 to 6 feet high,"

The stope and the old drift shown in fipgure 5 were done after Mertie's visit
in 1916. The outlines of these older workings were obtained frcm the Cleary
Hill Mines Company, whose workings early in 1944 intersected the Vorld War I
workings,
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The caved west shaft also nassed downnaro throuph e numbor of ore
shoots (see fig, 7). Chapin reported in. 1917 1 / that

16/ Chapin, Theodore, and Harrington, G; L.’, Mining in Fairbanks,.
Euby, Hot Springs, and Tolstol districts, Alaska: 1. 0. Geol, Survey Bull,
692-F, pp. 325-326 1919,

"the vein ranges in thickness from 2 to 12 feet and mere,
but the richest ore is confined to lenses from 2 to 5
feet thick...Thin stringers of scheelite-bearing quarts
of later(?) origin than the replaced rock follow the
bedding planes and eut across them, .

"The mine is being developed by an inclined shaft
driven along the vein., In September 1917, this shaft
had heen extended for 160 feet and dips at an angle of
40° to 18°, 1In places the shaft widens out to stopes
and chamhers, and the lower part has been opened to a
width of 40 feet "

Chapin aprarently did not consider that the guartz-scheelite veinlets
might have been feeders of the ore shcets in the replaced rock, as deducesd
from this writer's observations in Clesry Hill Mines workings. From
Chapin's description it aprnerrs that these scheslite ore shoots are similar
to thogse in the Clesry Hill Mines shaft, The lode in trenches 1 and 2,

(see figs., 4 and 5) howsever, at points 70 feet west and 40 feet east of this
0old shaft contains limestone and silicnted miea schist, but no granuler
ore,

Beyond the limits of that part of the lode 350 feet east and 200 feet
west from the lode, 1t is narrower, the ore shoots are more widely sraced,
and the ore is lower in grade. Trenches 12 and 13 excavated by the Bureau
of Mines apnroximately 330 fert and 500 feet west of the Clerry Hill Mines
shaft (figs. 4 and 6) expnsed 15 inches and 8 inches respsctively of black,
friable, woathered matorial containing spsrse grains of scheelite, toyethcr
with one small specimen of unweathered granular ore containing an esti-
mited 2 percent of WO Most of the scheelite originally present in this
weatherad material probably hes been removed by ground water lesching,

The Stepovich lode could not be positively identified in any trenches west
of trench 13a, although three silicated gzones containing sparse scheelite
are recognized in trenches 14-18& (figs, 4 and 6),

A& pit in Clerry Hill Mines trench 8, which is 550 feet northeast of
the shaft, has partly exposed an ore shoot (fig. 6) which has the form of
a drag fold, The exposed part of the shoot has a nearly horizontel attitude
and the top side of the shoot is in the residual mantle. This shoot is
believed to be compsrable in size %o the major ore shocts in the lode and
hence may extend as much as 50 feet west of the pit in which 1t is expesed,
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Shallow underground development work on the lode in the 1943 adit
(figs. 4 and 5) exposed 3 small shoots (see fig. 5) with an aggregate
of about 10 tons of ore, Just above the 1943 adit the part of the lode
exposed in trenches 1 and 2 contains only sparse gfains of scheelite
(see fig. 5). The lode is unexposed for 80 feet east of the portal of
the 1943 adit,

Trenches 4, 5, 6, 7, &, 9, and 10 across the lode, and trench 20
along its strike from 80 to 580 feet east of the 1943 adit, have exposed
the lode for a distance of 420 feet (see figs., 4 and 6). This pert of the
lode has been faulted at 3 places, but the only fault of any apparent
significence is exposed in trench 20 in a pit midway hetween trenches 4
and 5 (see figs., 4 and 6), Two ore shoots and two small lenses of scheelite=-
bearing rock have been exposed in the hottom of the trench 20, One of
the shoots with an average width of 1.1 feet is exposed in trenches 4 and
20 for a btal distance of 60 feet, The eastern and western ends of this
shoot are not exposed, although to the east the shoot terminates within a
few feet of an inferred fault (see fig., 6) of about 15 feet displacement,
The other shoot is exposed in trenches 6 and 20 for a distance of 70 feet
(fig. 6) and has an average width of slightly over 2 feet, The dip of
this high-grade shoct ranpes from horizontal to 30 degrees north. A narrow
zone of scheelite-hearing rock is exposed in trench 7 and in pits along
trench 20 for 40 feet (northeastward from trench 7, fig. 6). The avcrage
thickness of the zone is less than 0,7 foot, and the ore is low-.grade.
In pit W of trench 20, sbout midway between trenches & and 9, there is
exnosed the western part of a small lens of ore not more than 12 feet in
length, The widths of the ore in the esst side of nit W is 1.5 fest,

In the next 350 feet east of the offset recognized hetween trenches 10
and 11, the lode is again exposed for 150 feet in trench 22 (see figs. 4
and 6), In this distance several small, discontinuous, high-grade lenses
of ore are present, Most of the lenses are only a few feet in length and
average about 0,6 foot in width, The longest exposed shoot, 17 feet in
length, is in trench 22 hetween pits 4 and B (see fig. 6), In trench 22
. and other nearby trenches the schist and. the lode have heen weathered and
limonitized so that the lode cannct easily be distinguished from the country
rock. It apnears from a slight offset of the silicified schist between
trenches 19 and 24 (see fig, 4) that the lode may he just south of %renches
23 and 24,

Sroradic small lenses of silicated rock containing scheelite are in
the footwall and the hanging-wall at distances, generally within 50 feet
of the main lode (see section A=A'; fig. 5; trenches 13 and 14, fig. 6).
These lenses are low-grade probably containing less than 1 percent of W03,
and range from a fraction of an inch to ahout 1 foot in width and from a
few feet to nossibly 20 feet in length,

Dump from 4 pits, 1,050 to 1,200 feet east of trench 24, the eastern-

most %rench exploring the lode, consists chiefly of pgarnetized rock with
sparse scheelite (see fig. 4).
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Localization of ore shootg.--Two main factors that are believed to
have localized the ore shoots of granular ore in the Stepovich lode nre
1) the tendency of the crystalline limestone to flow under regional stresses
to loci of lower pressure at the crests and troughs of minor flexures and
2) the introduction of tuhgsten-bearing solutions through the fissures now
filled with quartz pegmatite, At few mines is the relationship between the
apents of transportation and deposition of ore material as well shown as
at the Stepovich mine, The quartz pegmatites contain scheelite in increasing
abundance as the erystalline limestone zone is approached and sre in many
shoots gradational with the granular ore. In the Cleary Hill Mines shaft
the quartz pegmatite "feeders" appear to have heen "dammed" hy the limestone
es the granular ore shoots apnear to "mushroom" around the zone of inter-
section,

A& primary factor accounting for the drag folding of -the limestone,
the greater abundance of the quartz regmatites, and *the consequent richer
ore shoots in the lode neer the summit of Gilmore Dome was probably the
presence of green amphibolite, The amphibolite apnarently is confined to
the footwall of the lode cnly in the wvicinity of the Cleary Hill Mines
workings near the summit of the dome, The hypcothesis is offered that the
rigid brittle amphilolite first caused greater concentration of the lima-
stone at the loci of minor flexures during periods of stress and loter
shattered more than the surrounding schist thus permitting influx of tung-
sten-hearing pegmatitic solutions, At any rate the assoelation of
amphibolite, limestone drag folds, abundant pegmatites, and abundant ore
shoots lends weight to this hypothesis and misht presumably serve as a.
guide to locating additional ore skoots~--especially when, according to.
Joesting and Ainderson 17/, a magnetic anomaly recdily detectible by

17/ Joesting, H, R., and Anderson, Eskil, Preliminary repért on
scheelite deposits in the Fairbanks district: Alaska Terr., Dept. Mines files.

magnetometer survey, is associated with the amphibolite,

Production _and reserves.--During the vears 1915-18 bhetween 20 and 50
tons of scheelite eoncentrates containing about 65 percent of WO, were pro-
duced, The erude ore is reported toc have contained about 2 percent of
recoverahle W03, ' ‘

Tahle 2 .

© Tungsten preduction of the Cleary Hill Mines Co. from the Stepovich lode

Year  °  Type ~ Tonnage G¥ade Units of WO
nerecent : 3

1942 ore 60,02/, 4455 273.382
1943 concentrates 9,170 62,139 627.136
1944 coneantrates 17.2¢8 64,27 1111,099
1944 middlings 11,869 : 15,56 184 .68
Totals: ore 60,084, 273.3

middlings and

concentretes 38,327 1922.8
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The World War I production came from the two caved shefts te the east
and west of tre Clesry Hill lMines shaft (fig. 5). DNo data cre available
es to the proportions of ore mined from esch of these World War I workings,

From the early summer of 1942 until May 1944 the Cleary liill Mines Co.
produced a total of 2,196 units of W0,, which came almost entirely from the
inelined shaft workings near the summit of Gilmore Dome, The tungsten nro-
duction comprised ore, middling concentrates and table concentrates and is
summarized in Table 2. The ore was processed by wet gravity seprration
on tables at the Cleary Hill Mines mill on Gleary Creek. The entire pro-
duction was sold to the Metals Egserve Gompany.

Eighty-eight samples of scheelite-bearing rock were taken from the
Stepovich lode, 67 by the Bureau of Mines and 21 by the Geological Survey.
The latter, ronsisting of 18 channel samples and 3 grab samples, werc ana-
lyzed in the Chemical Lahorastory of the Geolopical Survey, The analyses of
the Bureau of Mines samples were made by the Torritorial Assay office at
Fairbanks, Alaska. The loca*ion, width,and tenor of all channel samples
taken of the Stepovich lode are shewn in figures 5 and 6, The analyses of
nine channel samples taken from the upper part of Cleary Hill liines shaft
are also shown in figure 5,

Tre average tenor of 32 channel samples tsken in the workings of the
Cleary Hill lines shaft and in Cleary Hill Mines trenches 4, 5, and 6 across
an average width of 1,5 feet is 6,1 percent of W0,. Two samples, containing
13.96 and 23.49 percent of W0, raise the average grade nearly one percent;
therefore 5 percent of WO prghably is & more accurate estimate of the averag
tenor of any larye. tonnage of this ore. !Mined ore does not contain 5,0
percent of W0,, owing to an admixture of *the barren silicated schist from
the hanging-wall,

Cre and waste dumps as mined were sampled to determine their grade,

The high=prade ore mined in 1942 from the first 50 feet of the Cleary Hill
Mines shaft contained 4,55 percent of 1C,, A composite grab sample taken
from the surface of the ore dump freom thé "150 level™ was snalyzed in the
Chemical Lahoratory of the Geolopicrl Survey and found to contain 3,21 per-
cent of W0,, Some ore is lost in bhlasting the weste rcck prior to removing
the ore, 4 composite greb sample of the fine material (below % inch mesh)
in the waste dump from the "150 level® containéd 0,28 pércent of WD3'

The ore shoots in the lode farther from the inclined shaft than those
described above are somewhat lower in grade., .4 greb sample from ten tons
of ore mined from the first 110 feet of the 1943 adit contained 0,59 per-
cent of W04, 4n average of the two larpge ore shoots exposed in trench 20
(see fig, g) is 2,25 percent across an average width of 1,6 feet, The
analyses of scheelite ore in the lode farther to the east have not been
averaged, becausec the ore is in small separated pods,

19



Analyses of the ores for constituente other than W03 also were redo
in the Chemical Laboratory of the Geological Survey, Twelve samplies of
ore had an average phosphorus content of 0,10 nercent, -The maximum con=-
tent of phosphorus ellowed by the Metnls Reserve Company without nenalty
is 0,05 percent, Scheclite concentrates prepared from this ore, howcver,
are likely to have a much lower content of phosrhorus then the ore, hecausc
the phosphorus is largely present in mimte grains of apatite cmbedded in
quartz, which is eliminated in the gravity concentration of the scheelitle,
In beneficiation tests by the U, S. Bureau cf Mines 18/, the phosphorus

18/ Thorne, R, L. and others, Tungsten deposits in Alaske: U, S.
Bur, Mines Rept. Investigations No. 4174, pp. 17-22, 1948,

content was reduced to 0,04 percent, The other objectionable constituents
of the ore are in such small amounts that none of them would subject the
concentrates to any smelting penalty, Averege enalyses of seven cre
samples fer minor constltuents are given in Table 3., -

Teble 3,

Minor constituents (in percent} in ore from the Stepcvich Lode 1/

. Sample Number W03 'MOOB S ‘ P2°5 Asg Mno - ﬂ.Sb “‘Bg. Sn
A24ME117 5,64 0,015 0,04 0,27 0,01 - 0,11  +trace =w--e —w-e=
L25ME157 0.51 015 07 .73 L07 1,08 trace trace -----
42aMt206 23,49 015 .23 W27 01 .05 trace trace trace
42AMt297 2,50 02 «10 . 17 <01 .00 trace =wem- ccu-.
424013 1.84 02 - 14 .21 .02 .55 trace  trece -—----
L2R057 9.49 . .06 - W00 12 <,01 o2l trace memew cce--
424K111 i.37 .02 <17 28 <, 01 .84 trace trace ~----
Arithmetic mean 6,41 2,024 .12 .29 4 .01 42 .

1/ Mertie, J., B,, Jr., and Overstreet, Wm, C,, Tungsten Derosits of
the Fairbenks Distriet, Alaska: U, 5, Geol. Survey unpublished war minerals
investigations report, 1942-43. . ‘

g/ Ore mined to end of 1942 reported to have mean tenor of 4.58% WO,.

117, Vst wall of inclined shaft, 23 feet from surface. First ore shoot.
157, Open cut No, 5, ebout 200 feet east of the portal to inelined shaft.
206, Viest wall of inclined shaft, 38% feet from surface, Second ore shoot,
297, Face of east drift, 19 feet from inclined sheft,

13, Open out No, 4, about 100 feet east of the portal of inelined shaft,

57. Forth wall of east drift, 10 feet from inclined shaft,

11, Open cut No. 6, ahout 350 feet east of the portal to inelined shaft,
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The last three elements in the foregoing table were identiiied
spectographically. Spectrographic analyses also were made for coppers
lead, bismuth, zine, silver, cerium and thorium, but none of these metals
was detected. ‘

The irregular size, shape, and distribution of the orc shoots render
highly speculative any estimate cf ore rescrves, Hence, the ore rescrves
of the Johnson-Stepovich lode belong in the categories of indlcated and
inferred ore,

Two methods are used in determining the tonnage of indicated ore, and
they give essentially the same result. The first method is based on the
abundance of ore now or formerly present in the workings of the two original
shafts and the Cleary Hill Mines: shaft (sce fig., 7). Tho second method
is bhased on actual nroduction from essentialliy & known volume of the work-
ings in the lode,

The portion of the leode considered fo contain the indicated cre extends
200 feet west and 350 feet east of the Cleary Hill Mires inclined shaft,
and 275 feet down the dip (see fig. 7). In toth methods the tonnage of
indicated ore is derived by reducing calculations to a WOB-unit basis,.

In the first methed one-half the block ip ednsidered tc be ore es an
initial approximation, because chout one~half of the mining and development
work has been in ore (see fig, 7), which was recovered by selective mining,
(n the hasis of sampling the average width of the ore shoots is 1.5 feet;
hence, using a volume-tonnage conversion factor of 12, 9,450 *ons of ore
containing 5 percent of VW0, may have been present—equivalent to 47,000
units of W03. But with rogghly 2,500 units mined in Vorld Wer I snd 2,000
in World War II, about 4,500 units of WO, have been mined out, leaving
42,500 units as reserves, The shaft of %he Cleary Hill Mines Co, however,
was started on the best exposure of ore, and the old Vorld Var I shafts
likewise hepen on ore shecots, Therefore, because the ore shoots prehably
are not se abundant in other parts of the lcde as in the shafts, the figure
of 42,500 units is reduced by one-half; hence, about 21,250 units of WO
are indicated in the lode. On the basis of actual mining experience thé
grede of the ore mined has been about 3 percent so that 7,000 tons of ore
of this grade sre indicated, '

ficcording to the second method, the indicated ore is computed from
the following proportionality:

Am_ - {W03)m
Au - %W03)u

ihere Am and Au are projection areas of the workings and of the unmined
nart of the lode, respectively, upon the same surface as the block contain-
ing indicated ore (fig, 7), and (WO3)m and (W03)u are units of W0,, mined
and unmined (indicated ore), respoc%ively, in the hlock. The projection
area of the workings, Am, is approximately 14,000 square feet. The project-
ion area of the unmined part of the block, Au, is the difference hetween
the total projection area of the block and that of the workings, &m, and
is approximately 137,000 square feet. A4n approximate total of 4,500 units
of %03 hes been produced since 1915 from workings with a projection area,
Am, of 14,000 square feet so that the total unmined units of W05 in the
lode having projection area, Au, equals 44,000,
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igain, as in the first method, this figure is reduced by half, because
the mine vorkings naturally tend to coincide with the ore, so that. 22,000
units of V04 or 7,000 tons conteining 3 percent, of W0, constitute the
indicated cre--a remarkabl ly close check w1+h the firs method

Obviously, the greatest subjective factor in arriving at the tornape
of indicated ore is the one-half--tho sovcalled "lenticularity factort.
This factor could he assumed as unity if mine workings were randomly driven
through the lode or were driven according to a grid pattern. but mining
operations almost always stop after having mined what ore was in sight so
that such 4 sample of the lode hased on produetion records is, in essence,
"salted®, Finally, the indicated .ore, roughly 7,000 tons containing 3
percent of W0,, lics deeper and will thnrefore he cunSlderablv more costly
to mine than Whut has bsen mined already,

The inferred ore in the Stepovich lcde extends 500 feet west and 1,100
feet east of the shaft and 800 feet down the dip of the lode, but excludes
the ground ecntaining the indicated cre. The hody of rock containing the
inferred ore has an estinated cre content of cne-fifth the total volume,
tased on the ratio of ore t¢ gangue in the 1943 adit and in the +renchos
outside the zone of indiceted cre, The everage width and grade of the
inferred ore, as meesurad in the two cre shcots exposed in the pits of
trench 20, are 1.6 feet and 2.25 percent of W0,, Therefore, using & ton-
nage conversion factor of 12, the Stepovich lnde contains 30,000 tons of
inferred cre having a WO, content of 2,25 percent, This estimate, however,
is hased cn few data, considering the large volume of rock 1nvolved and
hence may be widely in error, :

Colbert'lode

Fourteen claims have been locsted on and near the Colbert lode (see

fig. 3) and were under option to the Cleary Hill Mincs Co. during 1943,
The discovery pit, which contains the westernmost exposure of the lade,

is located 1,000 feet S, 30° E. from Cleary Hill Mines shaft., During 1943
the lode was traced by the Bureau of Mines for 2,000 feet east from the
diseovery pit by 1€ bulldozer trenches, Two trenches were also excavated
on & narrow silicated zone nearly 200 fcct nor+h cf the middle part of

the main lode (see fig, ).

The Colbert lode dips 35‘ 45° MW, . and hag been offset a few tens
of feet at its western end, presumab y hv crosscutting faults similar to
those cutting the Stepovich lode, The thickness of the Golbert lode is
extremely variable, It pinches out in places and is as much as 50 feet
wide in trench 9 (ses fig, 8), The Colhert lode is much lower grade than
the Stenovich lode, probably because the ore replaces mainly calcareous
schist rather than ervstalline limestone, although in the wider parts of
the lode small fine-grained limestone remnants are present. It is also
nossible that temperature and pressure may have heen too high during the
tungsten metallizaticn to permit the deposition «f high-grade scheelite
ore, bhecause of tre nearness of the Colhert lode to the porphyritic granite
(see fipg, 2).

22



The three main types of rock sre dense, banded, silicated schist;
pink garnet tactite; and granular, greyish-grecn, siliceted limestone,
The dense handed rock consists of light gray bands of quartz, olignclase,
a little crthoclase, sphsne and apatite; and greenish grey bhands of diopside
clinogzeoisite, calcite, acrnblende, chlorite, epidote, biotite, and musco-
vite., These bands in plases are senarated hy black wvugry seams containin:
many small grains of scheelite, The garnet tactite cernsists largely oo
garnet with minor amounts of quartz, and novhere was observed tn contain
scheelitc, The silicated limestone, is crystalline and consists predom-
inantly of calcite, quartz, chlorite, and scheelite with a few grains of
oligoeclase and sphene. This rack im part constitutes the ore shoots in
the lode,

Scheelite occurs abundantly in three known ore shocts and in many
widely spaced small pockets of silicated limestone whose maximum dimensio-ns
are generally liess than one foot, Scheelite is also present as scattered
grains in zones up to 2 feet wide along vugey seams in handed silicete rock
and is sparsely distributed throughout the width cf the lode, One small
shoot of ore is partly exposed in the discovery pit for a length of & feet
and a width of 2 feet (see fig. 8). Ahout 1,000 feet eazst of the discovery
pit a second ore shoot is inforred for a distence of 40 feet between the
pit in trench 4 and pit 4 in trench é (see fig, &), although the ore may
not be continuous hetween the two pits, The third cre shoot is exposed
in trenches 10 and 14 and has & leneth of 20 feet and a maxiimm width of
2 feet (see fig, &), BEast of this shoot the Colbert lode is very weakly
minerslized and in places pinches out completely.

Leeations and results of analyses of 25 semples talen by the Buresu
of Mines and of three samples taken by the Geclogical Survey on the Golbert
lode ars shown in figure 8. The sample taken by the Geological Survey in
the Colbert discovery trench (see fig, 8) also was analyzed for seversl
corstitutents cther than tungsten, The analysis is presented in Table 4,

Table 4.

Chemical analysis. in percentjof minor constituents in ore from
Colhert discovery trench 1/

Molypdenum tricxide Mo03 0.005 percent
Sulfur S 0,06 pergeat
Phosphorus pentoxide P05 0,23 percent
Arsenic As ’ lees than 0,01 percent
Manzanese oxide 100 0.51 percent
Antimony 5 trace

Tin Sn trace

Copper Cu nil

Lead Pb nil

Bismuth Bi nil

1/ VMertie, . R., ¢r.; and Overstreet, "Im. C,, Tungsten Dencsits cf the
Fairbanks District, Alaskas U, S, Geol, Survey Unpublished Var Mineral
investigations report, 1942-43,

"
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N The reserves of the Colbert lode amount to a few hundred tons of
inferred ore which are contained in three small shoots (B.23). The
average tenor of the three shoots is 1.3 percent of W03 across an average
width of 1.6 fect,

Yellow Pup prospect

A scheelite zone in & vertical cut 10 feet high was uncovered hy
Elmer Stohl, Willlam Birklid, and M, S. Anderson in the velley flocr of
Yellow Pup Creek (see fig. 4). This is the discovery cut of the Marie
No. 2 claim, Several other claims have heen staked adjacent to the Marie
Fo. 2 (see fig. 3), As scen in the face of the cut, the scheelite-besring
zone ranges from 1 font to 2 feet in width and dips steeply to the north.
The footwall and hanging-wall are wcathered and dark-stained rocks, probebly
originally garnet tactite, The ore is a quartz pegmatite similar to that

cutting the Stepovich lode, The rock consists of guartz, oligoglase, mus-
covite, and scattered grains of apatite and scheelite,. A 5-ton ore pile
beside the open-cut was sampled by the Geological qurvey partv, and was
found to contaln 0.59 perceny of W03,

Many pits and trenchies exposing scheelite-hearing garnet tactite and
grecn silicate rock were excovated along the western border of the Yellow
Pup prospect by Charles Murray and Pat Savage. The scheelite-bearing
silicated zones are approximately on the projected surface trend of the
Colhert lode castward (see fig, 4), although apparently several mineralized
gones parallel to the schistosity are present., By extrapolating the
trend of the Golbert %one a few hundred sdditional feet eastward, the dis-
covery cut of the Yellow Pup prospect would also lie on an extension of
the Colbert lode, Three bulldozer trenches (not shown fig, 4) were excavated
in September 1944 at the site of the Murray and Savage pits by the U, S,
Bureau of Mines 19/ to explore the lode on the Yellow Pup prospect, These

19/ Thorne, kobert L, and others, Tungsten dencsits in Alaska: U, 5.
Bur, Mines R. I. 4174, Tig. 5, 1948,

bulldozer trenches exposed three small easterly-trending scheéliﬁe-ore
shoots west of the discovery cut and similar to those in the Colbert lode,

Although the lodes on the Yellow Pup prospect have not been sxplored
as thoroughly as the Colbert lode, the sporadic distribution and apparent
small , size of the visible ore shcotg probably would limit the reserves
to a few hundred tons of inferred ore containing about one purcent of W03,



Schubert prospect

35-foot %rench, dug bv Gus Schubert, exnoses the gfanite~schist
contact on the divide bhstween Johnson and Gilmore creeks dﬂpTOlea+flv
0,8 mile-S. &7° W, of the Cleary Hill Mines innlined shaft (see fig. 2).
The trernch is nearly at right anglos to the bedding which strikes N. 359
409 E, and dips vertically. The bsdrock exposed in the bottom of the
trench from southeast to rorthwest is as follows:

)

porphyritic granite

glassy quartz

hornfelsi: mica schist

scheelite -baaring silice ted
limestons and limestone
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The silicated limesuone resembles that of the Colbeort lode, Scheo-
lite nceurs as sparsely %qufquu grains in a 2-inch band within the
silicated limestone, Thue proapect is the only nlace in the Gilmore Tome
aren where scheelite-bearing rock has been exposed at the contact zene of
the main bhody of granite.

Steele Crezk-Tirst Chance area

Several occurrences of scheelite are loented on a ridee between the
heads cf Stecle and First Crance crecks (sce fiﬁo 2) near the western end
of the large body of porphyritic granite that lies scuth and southwest of
Gilmore Dome, The old Gilmore road, which 301ns the present Oteele Creek
roed abont a mile from the Steese hirhway, follows along this ridge. 411
of these occurrences are within 5 miles of the Gilmore rond turn-off,

A1 the fungsten prospects in the Stecle Creek-First Chance Creek arca
wore oxamined by Mertie 20/ in 1916 and Chapin 21/ in 1917. The descriptions

‘ 20 Mertio, O, B, Ir, ode nining in the Fairhanks district, Alaska:
U. 8 Gecl, Survey Bull, 662-i, pp. 422-24, 1917,

21/ Ctapin, Theodore, and Harrington, George L., Minins in Fairbanks,
Ruby, Hot Springs, and Tolstol distriets, Alaska: U, S, Geol, Survey Bull,
692-¥, pp, 326-27, 1919,

following and those of the individual prospects are based largely upon
these earlier descriptions, inasmuch as most of the workings were caved at
the time of the writer's examination in 1943,
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The discovery of scheelite deposits on Gilmore Dome in 1914 gave
an impetus to prospecting for other tungsten lodes, By the summer of
1916 five groups of claims, known as the Spruce Hen, Cclumbie, Blossom,
Tonana and Tungsten Hill, hed been located. Trospecting on them edntimied
by means of adits,-shafts, and trenches for two or three years but these
workings ‘are now caved (see fig, 9), Only minor development was done
on the Tungsten Hill elaim, for which reason these workings are not shown
in figure 9., Development work ccased in 1918 with the sudden decline in
the market price of tungsten ores,

Quirtz schist and quartz-mica schist are the most eommon country
rocks in this erea, with less sbundent ervstalline limestone, hornblende
schist and recrystallized basic igneous rocks, The metamorphic rocks
are invaded by the large mass of porphyritic granite (fig. 2). The schee-
lite deposits lie at or near the irregular western contact of this granite,
Sgheelite 1s disseminated in tectite, silicated limestone, in and clong
the odges of granitic and pegmatitic dikes, and in small quartz veins
which trensect the cleavage of the country rock.

Spruce Hen prospect

The Spruce lien prospect lies on the divide betwecn the headwnters of
Steele and First Chance Creeks (fig, 9). 01d dovelopment work at the
Spruce Hen group of clalms consisted of two shafts and a number of trenches
and prospect pits,

Scheelite mincralization has heen traced by pits and trenches for
over 800. feet, The trend of the minerselized zone, inferred from scheelite-
bearing rock exposed on the dumps of the workings, is N. 60° E. (see
inset), More than one lode appears to be present, but, owing to lack of
exposures, it could not be dotermined whether there are two parallel
lndes or several arranged en echelon (see inset, fig 9). The scheclite
lode is exposed in only one pit and one trench near the center of the
workings, In the trench the lode is bodly weathered and constitutes
part of the mantle rock, The widths of the lode in the pit and the trench
are 3,2 and 3 feet, respectively, The scuthwest shaft is reported to have
been sunk 70 feet along an incline of 30 degrees nn & northwest-dipping
body of ore 3 feet thick, This is apparcntly a different scheelite-bearing
zone from the one exposed in the trench and pit (see inset, fip. 9),

The shaft at the northeast end of the workings was sunk in prospecting
for gold and did not intersect the tungsten lodc,

Smell greins of scheelite are disseminated through the lode along
with abundant garnet, diopside, quartz, clinozoisite, vesuvianite, and
calcite, Flucrite is alsc present in the lode, The dump of a pit 60
feet northeast of the southwest shaft eontains blocks of a derk green,
fine-prained, meta-igneous rock consisting chiefly of hornblende. 8nme
of these blocks contain high-grade concentrations of scheelite in zones
up to 6 inches wide. The character, size, cnd tenor of the deposit from
which this ore came could not be determined,
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Locations and analyses of 4 lode samples in place and one ore dump
sample from the Spruce Hen lode are stown in the inset of figure 9. The
ore dump sample contained 0,25 percent of W0,, but this anclysis is
almos* certaninly low, inasmuch as ore dumps from the lode heve been sampled
meny times by prospectors and others, who have romoved the hipgher grade
specimens of ore gg/. The four semples of the lode in place averaged 0.4/

22/ Joesting, 4. R., personal communication

pereant of W04, fThis average is reduced by the semple containing 0.16
percent of 03 and hence is probably too low, On the bagis of the vriter's
examination of the lode with an ultraviolet lamp, it is believed that o

more represcntative average grade is attained Uy & weirhted averuge of the
three higher analyses. 7The two analyses of the ssmples containing 0,46

and 0,73 percent of WO, are averaged together as one analysis because they
came from the seme pit, This average analysis and the snalysis of the
sample from the adjacent trench are then averaped topsther giving a welghted
average grade of 0,5 percent of WOBe

The lode pample containing 0.16 percent of Wa and the ore dump sample
were analyzed for several other constituents, inecluding some that night
prove deléterious in the processing of the ore. These cnalyses sre shown
in Table 5,

Table 5

Analysis (in percent) of two samples from Spruce Len prospect
for constituents other than W03 1/

dode ore dump
Beryvllium oxide BeO Ctrace none found
Manganese oxide MnO 0.87 0,67
Phosphorus pentoxide P05 trace traco
Molybdenum trioxide  MoO3 0,005 8,005
Antimony 5h trace trace
Arseunic As 0,01 0,01
Sulfur 3 0,54 0.10

/ wa . - - - .
-1/ Mertie, J. B, Jr., and Gverstreet, “m, G,, Tungsten Dercsits of
the Fairbanks District, ilaska: U, 8, Gecl, Survey 'npuhlished war minerals
investipation report, 1942-43.
lnde. Vest slope of ridge at tead of First Chance Creek; and 1.4

4

niles 9. 89 E. from mofith of Lose Greek, »it near southwest end of workings,
ore dump., Yesht slope of ridge at head of First Chance Creeks and 1,4

. o3 (: Al A -
miles S. 8" E. from mouth of Rose Ureck, Dump ore frem shaft ~t southwoaot
end of workings,
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Blossom prospect

The Blossom prospect is about three-cuarters of a mile southwest
of the Spruce Hen prospect and on the same ridge (fig. 9). Vorkings
on the Blossom group of claims in 1943 consisted of an inclined shaft,
ten trenches, and nine small prospeet pits, Filve hundred. feet southesst
from these workings, nesr the top of the ridee, are two trenches, an
inclined shaft, and two prospect pits (fig, 9), £L11 the workings at the
Blossom prospect are caved,

The south shaft was sunk 20 feet vertieally, then it was irclined at
an-angle of 30 degrees, No exposures arc available in the shaft; but
when the mine was being develoned during 1916, a scheelite-bhearing layer
of weathered schist 3 to 4 feet thick containing rich quartz-scheclite
stringers was reported, Scheelite is in zones cne-fourth inch wide in
quartz-mica schist along contacts with qgudrtz veinlets 1 to 3 inches thick,

The north shaft, inclined et an angle of 728, cuts through gnartz-
bintite schist, amphibcle schist, «nd a dike of norphyritic granite,
Scheelite-bearing quartz veinlets half an inch to 3 inches thick, penetratec
the quartz-biotite schist and the porphyritic granite, Scheelite is also
developed in thc schist in quarter-inch zones along the contacts with
quartz veinlets. vome of the quartz veinlets contain about 25 percent
of scheelite, but they are less than & half-inch thick and are not numercus,

The tungsten deposits on the Blessom prospect are apparently of the
guartz stringer type and do not occur in beds of lime-rich silicates,
It would arpear that the lack of & éuitable’limestone Bed con the Llossonm
prosnect accounts for the disseminetion of the scheelite in the quartz
veinlets, which are normally ‘the "feeders" of tungsten-bearing ore-fcrming
solutions at the time of ore deposition. #pparently, there has been some
minor localization of the quartz stringers by certain beds in the schist
complex,

Only ore dumps were available for sempling on the Blossom prospect,
and the two best of these were sampled by J. B, Mertie, Jr., in 1942,
Sample 51 was taken from the ore dump at the caved vertical shaft at the
northesst end of the workings just above the 1,850-foot contour (see fig, 9).
Sample 264 wes from the ore dump at the pit 20 feet west of the caved
inelined shaft near the bend in the rcad at the scuthern end of the workings.
Possibly part or all this cre dump may have come from the inclined shaft,
Anelyses of these samples are presented in Table 6,
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Table 6,

Lnalyses (in percent) of simples taken in 1942
from ore dumps on Blossom prospect 1/

No, 51 No. 26/
Tungsten trioxide W6 2,02 1.44
Mangenese oxide gl 0,12 0,01
i hosphorus pentoxide ¥504 0.45 0,13
Holybdenum trioxide MoOj 0,01 0,005
Antimony Sh - trace trace
Arsenic As 0,02 less than 0,01
Sulfur S 0,07 0,06

1/ Mertie, J, B, Jr,, and Cverstreet, 'm, C., Tungsten Deposits of
the Fairbanks District, Alaska: 1, 8, Geol, Survey Unpubliched Wer Mincrals
investigation report, 1942-43.

51, Tungsten Hill, about 2-1/8 miles 8, 6° E. from junction of
Gilmore and l'edro Crecks, Horth side of hill, and ahbout 450 feet northwest
of ¢ld Gilmore road, shaft at northeast end of workings,

264, Tungsten Hill, about 2-1/8 miles 8, 6° K. from junction of
Gilmore and Fedro Crecks. Ooutheast side of hill, and abont 80 feet west

3

of old Gilmore road. ¥it in workings,

The method of sampling the ore dumps in 1942, consisted of crawling
over the dumps under & heavy %tarpaulin, which excluded most of the daylight,
and picking up all the pieces of rock which the ultraviolet lemp showad
to contain scheelite, Apparently, between the time of samplirg in the
summer of 1942 and the auther's examinetion with ultraviolet lamp in late
August 1943, the ore dumps of the Blossom prospect had been stripned of
the better grade cre, Only s»ecimens containing snarse grains of rcheelite
could be found by the author on the Blossom prosrect and none of these
anecimensg could have eontained over o few tenths of a percent of W03,

The higher P05 contant ( from epatite) and the lowcr MnO and S con-
tents of samples frem the Blossom prospeect when compered with the amounts
of these constituentes in samples from the Spruce Hern prospect would he
expected in the pogmetite-type quartz-stringer deposit «f the Blossom pros-
pect in contrast to the tectite type of scheelite deposit characterized
by the Spruce Hen prospect. '

The: higher tungsten content of the Blossom prosnect samples 1s due to
the selection of those cre specimens for annlysis that contained the quartz-
scheelite strinsers, and hence is hardly renresentative of any lorge body
of rock, Uithout additional work, no appreciable tonnage of inferred ore
cen he considered to he present.



Tanana prosrect

! The Tanana nrospect is located in Tungsten Gulch, a tributery to
First Chance Creck (fig. 9), at an altitude of approximstely 1,450 fect,
Workings visible in 1942 and 1943 included a caved shaft and seversl
small prospect pits. These openings gave little information, for thoy
had become filled with slope wask ard had bhecome overgrown with vegetation,

Mertie 23/, who examined the prospect in 1916 when the workings were

23/ Mertie, J, B., Jr., Lode Mining in the Fairbanks distriect, Alaskas
1, S. Geol, Survey bull. 662-H, p, 422, 1917,

accessible, wrote the following description:

++."The country rock on this clalm is quartzite schist, the:
cleavage of which strikes N. 30° E, and dips 35° NW. “he locde
consists of a mineralized zone, 3 feet thick which lies
parallel with the major structure of the oountrv rock, It is
the structure of the schist, in fact, which has determined the
site of the ore deposition. The scheelito occurs in stringers
of soft, decomposed, iron-stained schist, from 2 to 6 inches-
in width, UMYany of these stringers contain little quartsz-
scheelite veinlets, which are very rich in tungsten and carry
also some gold, The strinpers of decomposed schist are said
to carry both scheelite and geold, The country rocl separating
the schist stringers in the lode also carries a liktle schee-
lite, possibly as much as 1 percent, A specimen of scheelite-
bearing pegmatite, taken from the hottom of the inecline, shows
the intimate genetic connection of the depcsit with granitice
rocks,

' 4 pold quertz vein striking N, 8° W. and dipping 60° E
cuts the schist and the scheelite lode ahove desecribed, @his
vein carries gold in about the came amount as the scheslite
lode, In view of the fact thet gold and scheelite do not
appeer to have been deposited synchronously at the. other prop-
erties visited, it is probable that the gold in this scheelite
lode is a result of local enrichment by the gold quartz vein,
Both structural and minerslogic data therefore point to the
conclusion thrt thé scheelite mineralization took place hefore
the formation of the gold quartz velnu, at least at this
partlcular locality."



Tungsten Hill prospect

The Tungsten Hill group of claims was located in 1916 on the south-
sest side of Tungsten Guleh opposite the Tanana claims, No workings are
ghown on figure 9, because the few prospect pits dug in 1916 had been
completely obliterated by the time of Mr. Mertie's and the author's visits
in 1942 and 1943, respectively, The pits on the Tungsten Hill prospect
were examined in 1916 by Mr, Mertie 24/, however, who is quoted helow:

"Four scheelite lodes had been discovered on these claims by
Lugust 1916, and it is likely ‘thet others are present, On
the Grand Duke Nikolas claim a scheelite lode in the schist
country rock had been exposed in an open cut, This deposit
consists of 6 to 8 feet of decayed schist, carrying scheelite,
Vein quartz containing a little gold is also present, cutting
the min«ralized zone. '

‘0On the Tungsten No, 1 claim another open cut had been made
in a country rock of mica schist and quartzite schist, 4 zone
mineralized hy scheelite is present, but the width of the lode
was not apparent from the work done.

* On the General Joffre claim a scheelite lode, 14 feet wide,
has been exposed, The lode as a whole wrns considered low~
grade ore; but it contains in the central part an 18-inch
stringer of decayed schist; which is of considerably higher
arade,

" These claims certeinly deserve further prospecting, for
thev are as advantageously situsted with regard to the granite
as other scheclite claims in the distriet on which workable
lodes have been developed, M

24/ Mertie, J, B., Jr., Lode mining in the Fairbanks distriet,
Alaska: U, S. Geol, Survey Bull, 662-H, p. 424, 1917,

CoJumbia prospect

The Columbia prospect is near the head of Steele Creek Valley, Tork-
ings are located on the wust side of the valley through altitudes ranging
from 1,500 to 1,660 feet (see fig, 9) and consisted in 1943 of two adits,
four trenches, a prospect pit, and two shafts, all caved, In 1916, the
upner adit was driven 80 feet along a threc-foot zone of decayed schist
containing quartz-scheelite stringers, The zone strikes N, 20° ¥, and
dips 30° E, ¥Porphyritic grarite forms the hanging-wall., Several fragments
of gquartz~mica schist cut by scheelite-hearing quartz were found in 1943
on a large dump outside the upper adit. The lower adit, intended to inter-
sect the lode at a lower altitude was entirely within the pranite. No
information is available on the kind of rock that was exposeld in the shafts,
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Yedro Dome area

Four types of scheelite deposite have been found at scattered intervals
along the southern side of the Pedro Dome area (see fig. 2), in a belt of
gold-tungsten mineralizetion, which extends about N. 65° E. from the head
of Moose Greek, a headwster tributary of Dome Creek, to the upper valley
of Fairbanks Creek a distance of about & miles, Scheelite occurs chiefly
in gold-quartz veins which cut thin crystalline limestcne beds, a few inches
in thickness, or csleareous schist. The sccond type of scheelite deposit
occurs as wall rock replacements of these caleareous beds, %he third type
is represented by a single contact metamorphic deposit which protebly is
close to the source of the tungsten-besring solutions, The fourth type of
scheelite deposit is genetically closest to the source of the tungsten-
bearing solutions and consists of sperse scheelite grains in a pegmatite
derived from the porphyritic granite,

The vein and limestone wall-rock types of scheelite deposits are closely
related and are found closely associated in the Veckwita, Cleary Hill, and
other pold mines, The contact metamdrphic and pegmatite types are found
on the Leslie and Egen prospects, respectively, S

Waokwitz mine

Scheelite in gold-quartz veins and in limestone replacement bodies
occurs at the Vackwitz mine on the east side of Bedrock Creek, a tribh-
utary of Cleary Creck (see fig. 2). This mine is on the Vyoming and tyoming
Fraction claims, about 1,100 feet from the mouth of Bedrock Creek, It
is reached by a short automobile roed which branches from the Steese High-
way on the northwest side of Cleary Creek,

The principal development work at the Vackwitz mine consists of thres

. adits. driven eastward into the hill on different, levels, The country rock
is quartz mica schist, quartzite, and minor limestone which strike N, 85° W,
and dip about 27° N. On the lowest level n weim is exposed at. intervsls
along the drift. About 400 feet in from the portal, a crosscut extends
..380 feet to the south,. . Three small guartz veins and a northerly trending
fault zone are exposed in the crosscut, At the southern end of the crosscut
a 75-foot drift at approximately right angles has heen driven along the
Wyoming vein, the principal scheelite-hesring vein in the mine. All the
veins exposed strike approximately east and dip steeply south, The middie
or main level is a drift on the 'Wwoming vein for 350 feot eastward and then
intersects the northerly trending fault, & 100-foot crosscut to the south
has picked up the Wyoming vein, and a drift has been driven 200 feet farther
east along the vein, The unpermost level was caved at the time of the
writer's visit in 1943,
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Scheslite is rare in all the veins exnosed east of the fault, Yest
of the fault, the Viyoming vein is estimated by *he Tackwitz brothers tfo
have yielded about 6 tons of scheelite concentrates in addition to gold,
In the back of the middle level the Wyoming vein contains a é-inch
scheslite-hearing zone for 70 feet along the drift. It wes estimated
that this zone might contain as much as 0,3 percent W0,. In a sublevel
above the same drift, a smell, high-grede ore shoot, formed Ly renlaccment
of fine-grained limestone, measured 1 hy 3 feet in orcss sdetion and was
estimated to contain 20 percent of W0,. This replacement-type ore shoot
was almost indistinguishable from theBenclosing fine~grained limestone
without the aid of an ultraviolet lamp,

Three samples were taken of the scheelite ores at the Vackwitz
property. One of these, No. 230, is a sample of the scheelite ore dump
at the portal of the lower adit, This material was taken entirely from
the VWyoming vein, but as the tenor of this wein is variable, the semple
should represent the average tenor of No. 5 vein. Samples No. 231 and Ho.
232 were taken from the Wyoming vein where exposed in the back of the
drift on the lowest level, The analyses of these samples are presented
in Table 7,

Table 7,
Analyses /in percent}of scheelite ores from Vaeckwitz mine l/

sample no,

230 '
Tungsten trioxide 0 O:%g 2%%9 é?%i
Molybdenum trioxide MOO3 0,005 005 ‘065
Manganese oxide MnO 0.11 .01 .07
Fhosphorus pentoxide PO, 0,28 trace .?6
Arsenic Ag 7 n,80 .70 ‘éi
Sulfur S 0,06 .26 :22

1/ Mertie, J. B., Jr., and Overstreet, ik % i

/ - B, Jdr., . ‘rstreet, Wm, C., Tunhgsten Deposits
o? the Fa%rbanks District, Alaskas 1. 8, Geol, Survey, Unpubligged War
Minerals investigations repert, 1942-43,

230, Dump ore at portal of mine, This ore was mined from Ko, 5 vein,
231. Sample taken from face in No. 4 vein, —
232, Sample taeken from face in No, 5 vein,

No copper, bismuth or tin was found in these samples, but by spectographic
t@sts,_traces of ant}mony were found in &ll three samples, and a trace of
beryllium was found in No, 232,

The tenor of the no, 5 vein is so low that tungsten can be recovered
only as a by-product of gold mining,

Reserves are limited to a few thousand tons of inferred ore containing
an avernge of ahout 0,3 percent of W03p
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Mizpah mine

Another occurrence of scheelite ore, similer to that at the Vackwitz
rnine, is on the Black Joe and Mizpah claims of the Mizpah mine, of the
north side of Fairbanks Creek, west oh Too-Much-Gold Creek {see fig 2).

The wrkings on this property were caved and inaccessible in 1942, but were
described earlier by Mertie 2 '

25/ Mertie, J. B.,Jr., Lode mining in the Frirbanks’ district, ilaska:
U. 3. Geol, Survey Bull 662-H, p. 421, 1917,

"The cruntry rock is qua*tzlte schist, which strikes
N, 20° ¥, and dips 18° SV, The scheelite is present in
a quartyz veln, which cuts the cleavage of the schist,
striking ¥, 20° W. and dipping about 80C S, This is really
a gold-tungsten vein, for it contains buth gold and schee- .
lite, The interesting feature, however, is that the two
minerals occur in different portions of the vein, Just
above the 60-foot level the vein is 6 inches thick and is
a gold-quartz vein, cerrying little ar no tungsten,
Just below this level, in the same vein, the quartz is
scheelite-berring and the gold is lacking, In reality,
there is a scheelite ore shoot in the quertz, with a
lateral extent along the vein of about €0 feet, 4Lt the
80-foot level the vein is a low-grade gold-tungsten lode,
carrying little gold and much less scheclite than at. the
60-foot level, The dip ¢f the vein at this point ranges
from 45° to 85° S, It appears, therefore, that where this
quartz veiln carries scheelite in commercial amcunt gold
is lacking, and that the gold-besring part of the vein is
lacking or low in scheelite,®

One and a half tons of scheelite concentretes, sveraging 50 percent
of W03, were recovered in 1916 from the 6-inch gold quartz vein., No tung-
sten Ore was seen on any of the old dumps at this property by the ueologlccl
Survey party in 1942, ’

Cleary Fill nine

NDuring the summer of 1943 & small amount of scheelite was found in
the Gleary Hill gold mine, The Cleary Hill claims adjoin thnse of the
Wackwitz mine on the north and extend from Bedrock Creck eastward to the
bottom nf Chatham Creek (see fig, 2). Nearly all the Cleary Hill mine
production has been gold ore, but a few tens of tens of antimeny ore also
have heen recovered, Adits have been driven on the Cleary Hill wvein at
3 levels: the upnermost adit or Fo, 1, now caved; the Penrose and Swanson
adits on the second level; and the.me&id adit ~n the third level, 4 wingze
.sunk inside the main cdit connects with the fourth, fifth, and sixth levels,
The i enrose and Swanson adits on the second level are perallel having been
driven on displaced segments of the Cleary Hill vein,
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The readily accessible workings of the Cleary Hill minc were excmined
with the ultraviolet lamp to determine the extent of scheelite mineralization,
Scheelite is present in secattered grains and one-eighth inch seams in the
wall rock of the gold quartz vein for 300 feet along the back of the T'en-
rose adit and for 100 feet along the back of the Swanson adit, Most of
this mineralized rock is estimated to contain as much as 0,1 percent of
Wa across a width of one foot. Several feet of calcarecus wall yock
along the hack of *he Penrose adit aprpeared to contain about 1,0 percent
of W0q across a width of one foot, The wall rock contains thin limestone
beds, in thet part of the Penrose adit where scheelite is present.

Scheelite is disseminated in *hin beds of crystalline limestene at a
few places in the lowsr levels of the Cleery Hill mine, 4% one placec on
the No, 4 level the crystals are developed o foot frem a gold quartz veln
which contains no scheelite, Up the Mo, 6 level the gold ore contains
grains of scheelite in a few places,

On the west side of Chatham Creek valley, about three-eipghths of a
mile enst of the portrl of the main ndit, an inclined shaft has heen sunk
to a depth of about 125 feet on a mineralized zone of limonitized quarts
strinrers in weathcered schist, The zone strikes ¥, 60°- 70° v, and dips
40°- 60° SW, The schist in the lower 75 feet of the shaft exposcs some
thin beds of crystalline limestons, which contain scattered grains of
scheelite, Crvstals of scheelite are also spnrsely distributed in the
stringers. This zone does rot contain more than 0,1 pesrcent of W03 over
g width of 3 feet,

The W63 content of the Clesry Hill vein is 0,1 percent or less, which
probably is too low to attempt recovery «f scheelite in connection with
gold production, The discovery of scheelite, however, in the largest gold
lode mine in the Feirbanks district sugrests that schealite is probably
prasent in most of the cther eold lode mines of the district,

Leslie prospect

The Leslie prospect is necr the center of the 0ld Glory lode claim,
on the west side of Seattle Greek shout 2% miles €. 657 W, from the sunmit
of Pedro Dome (see fig. 2). The property is reached by a poor automobile
road, about 2 miles in length, which branches nerr the head of Fox Creck
from the Fairbanks-Livengood road,

The bedrock at the Leslie prospect is guartz-mica schist and quartzite;
but a few hundred feet to the north is a tongue of grenodicrite which is
the western extension of the intrusive mass thnt forms the hedrock at Tedro
Uome. The bedrock is metamorphosed as & result of its nroximity tco the
intrusive, and a small dike of pgranodiorite crops out in *he botton of
the workings. The scheelite, however, by analogy tc other properties in
the district, is believed to have been introduced by sclutions emaneting
from the porphyrie granite, which probsbly lies at slight denth heneath
this prospect, The cleavage of the metamorphic rocks strikes N. 10° E. and
dips 259 E.
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The development work. consists of an open cut 20 feet long that
trends east-west, In the center of this cut is a small pit, Scheelite-
bearing rock is on the north, west, and scuth sides of this pit, but the
hlPhPS+ grade rcck, is on the north side, where the ore is exposed in a
face 4% feet high, Scheelite is sparsely disseminsted in the upner 2%
feet of this exposure, and the ore of hlgher grade 1s exposed in the lower
2 feet of the face,

Ore channel sample of the entire face of 4% feet was taken by the
Geological Survey, The analysis of this sample is shown in Table 8,

Table a8 »

Analjsis(in percentt of scheelite ore from the Leslie prospect 1/

Tungsten tricxide WO 0,48
Nolybdenum. trioxide Me 3 _ 0,004
Sulfur S 0,63
Fhosphorus pentnx1de PZOr : trace
Arsenic ‘ s less than 0,01
Mangenese oxide 0 : 0,01

Antimony Sh ;trace -

h¥ Mertle, J. B.,,Jr,, and Cverstrect, Wm, C., Tungsteﬁ,Depnsits‘df
the Fairbanks district, Alaska, ilaskas U, 3. Geol, Survey, Unpublished
War Minerals investigation report, 1942-43.

On the basis of present knowledte, no‘estimate can be made of the size
of this ore body,.

Egan prospect

About o mile S, 30° E, of I edro Done, Dan Bgen has made a large open-
cut and several small trenches just north of the Siteese Highway (see fig. 2).
The country rock is granodiorite, which is cut by small pegmatite dikes,
less then 6 inches in width, derived from the porphyritic pranite, The
dikes criss-cross one anothsr but appear to have a general westerly strike,
Schegelite is sparsely distributed in small grains in the pegmatite, The
deposit as a whole is extremely low-grade, but is of soiéntific interest -
in demonstrating the genetic relationship of the srhee11+e to the porphyritic
granite,

36



Minor occurrences of scheelite

The dumps of three additionsl mines, whose workings were inaccessible,
vere oxamined with 8h ultraviolet lamp, Scheelite occurs in the Johnson
nine near the mouth of Willow Creek in the valley of Cleary Creek (seco fig,
2). 4 small smount of scheelite also was found in the pold-quartz ore ot
the Tolovana mine, about half a mile west of the Vackwitz mine,

Scheolite is also associsted with the pold-guartz ore of the Rainbow
nine, cbout half a mile north of the confluence of Skoogy Creek with
Twin Creek, Scheelite is probhably a minor constituent in most of the other
gold-quartz veins of the district.

Hlacer scheelite

Scheelite has acecumulated with other heavy minerels in plecers derived
from the arcas of tungsten mineralization.

Scheslite has been found in many placer concentrates in the Vedro
Dome area, pertienlarly in the valleys of Dome, Little Eldorado, Bedrock,
Chatham, Cleary, and Feirbanks erecks (fig, 2), Placer concentrates near
the head of Fox Creek conteined an estimated 90 percent of scheelite 26/,

26/ Robert K. Geatg, perscnal communication.

The lodes of the Gilmore Dome and Steele Creek-First Chance Creck sreas
also have contributed scheelite te heasrby streams ineluding Tish, Iearl,
First Chuance, Gilmore, Rese, and Goldstream ereeks,

The United States “melting, Kefining and Mining Co., which ovns all
the dredges now omerating in the Fairbanks district, has ssved the concen-
trates from its dredges, Mr., J, D, Crawford, in cherge of exploration for
the compeny, stotes that approximetely 484 tons of dredge concentrates
have now accumulated, which he estimates as the :ecovery from 130 millicn
tens of placer gravels., Two channel samples of this dump were teken, cne
by the company and the cther hy the Geolosieal Survey, The mean of these
shews a content of 0.1 percent of W0a, 2,23 percent of tin, and 0,01 per-
cent of bismuth, Thus the dunp contzins spproximately 0,6 tons of scheelite
(0,54 tons W03) and 13 7 tehs of passiterite (12,1 tons Sn). These threc
minerals, however, are mixed with many others, for some of which the ore
would be penalized, Therefore, the value of the concentrates oxcceds but
slightly the freight charges that would be incurred in shipping them to
the Statesy and for this reason these concentrates are not being utilized.
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Favorable areas for prrospecting

There remains the possibility of undisecovered scheelite-bearing
lodes in the Feirbanks district, As a result of this investigation several
favorable areas for prospecting cen be pointed out, The essential
factors favoring the existence of a potentially productive, scheelite-
bearing lode are as follows:

1) 4 small earea of porphyritie granite, which represents a trunceted
cuprole of a larger hedy of porphyritic granite. Buring the consolidation
of the granite a fluild phase containing tungsten in sclution migrates
into the cupola and out into the country rock.

2) A limestone hed in the metamorphosed sequence at distances ranging
from one-eighth to 1 mile from the ares of porphyritic granite. In heds
of gentle to mederate dip, the limestone bed must he on the down dip side
of the cupola of norphyritic granite, Liecuuse the cupola probahly conforms
to the bedding and hence would underlie bheds of the country rock on the
down dip side. :

3) @uartz-rich pegmatite dikes, These usually trend at nearly right
. angles to the contacts hetween porphyritic granite, country rock, and
limestone,

4} Local irregularities in the structure, such as drag folds, These
are not of any velue as a peneral guide, however, until an area of scheelite-
bearing rock is located, Also, the dreg folds, unfortunately, cennot be
seen until considerable stripping of the cverburden his Leen done,

In prospecting for scheelite in the Fairbanks district, the unprospected
areas one-eighth to 1 mile north of the areas of porphyvritic granite shown
or figure 2 should be examined thoroughly. A4s painted out ahove, the areas
on the down dip side of the porphyritic granite are more favorable, and
these areas are to the north of the porphyritic granite, since the regional
dip is to the north. local varistions should be anticipated, however, snd
in thoseé cares the down dip rule should apply. .In prospecting country
rock on the down dip side of the porphyritic granite areas the logical
method would be to follow either a limestone bed (commonly.s scries of dis-
connected lenses, owing to the plasticity of limestone under regional
stresses) or a pegmatite dike until the one intersected the other, it
the zone of juncture a scheelite-bearing ore hody normally might be expected,
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The task of prospecting for scheelite-bcaring lodes in the Fairianks
distriect would be simple, if it were not for the extensive overburden.
In actual practice, prospecting the country rock on the down dip side of
the rorphyritic granite area could be accomplished best by use of & small
nost hole auger with one extension, permitting a test hole, 12 feet deepn,
Bedrock in place is reached generally within this depth on ridpetops snd
hillslopes., ‘The mantle removed by the auger could be examined by me:ng
of an ultraviolet lamp. Hillsides can be covered quickly using a 100-foot
grid spacing of holes, because frost action causes the mantle incliuding
any scheelite-bearing rock to migrate down slope from the bedrock source,
On flat or gently dipping surfaces near the rideetops closer snacing
of holes weuld be necessary, Areas surrounding those holes vielding
scheelite-bearing float could be examined more intcnsively with the auger
until the bhedrock source was located, Hand dug or bulldozer trenches ot
the bedrock scurce then cohld follow the test=drilling by auger.

The Gilmore Dorie area has heen prospected rather thoroughly so that
there is little likeclihcod of any new discoveries in that vieinity, The
Steele Creek-F'irst Chance Creek area should he prospected carefully,
however, as there is a fair possibility of finding undiscovered scheelite
lodes north of the narrow tongue of porphyritic granite (see fig., 2),

In the Pedro Nome area, the country rock north of the two areas of porphy-
ritic pranite (sece fig. 2) should be prospected thoroughly, The ares
surrounding the small mass of porphyritiec granite near the head of Fox
Creek (see fig, 2) almost certainly is mineralized with scheelite, inasmuch
as placer concentrates from gold-mining in that area contained 90 percent
of scheelite (sce p. 37). Finally, the country rock surrounding any small,
unmapped areas of porphyritic granite should he prosnected,

end
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