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INTRODUCTION

For many years the domostic production of tungston has beéon too small
to meet roquiroments of the Unitcd Statecs, and 1t has been necessary to im-
port about 2 pounds of the metal for every pound produced in this country‘
The Burceu of Mines and the Foderal Goological Survoy, ‘cooperating in a-
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program of invegtigation of strategic and critical minerals, began in 1940
to examine and develop tungsten occurrences in western United States and
Alagka. During the years in which the nation was at war, this work was
given special impetus to stimulate domestic production. This report ig a
compilation of results of the tungsten investigations in Alaska supplemented
by certain date made available by the Territorial Department of Mines and

is deslgned to include 1n its scope descriptions of all known tungsten occur-
rences 1in the Territory. Two areas in Alaske warrantod special investiga-
tion - one at Gilmore Dome, 16 miles northeast of Fairbanks, and the other
in the Hyder District at the head of Portland Canal

Three tungsten properties - the Stepovich, Colbort, and Yellow Pup -
are at Gilmore Dome. The Stepovich property, referred to sometimes as tho
Cleary Hill tungsten deposit, was Worked by the Cleary Hill Mines Co. from
April 1942 until May 1944 and wes first examined by Robert S. Senford and
Norman Ebbley,’ Jr., engineers of the Burcau of Mincs, in Soptember 1942,

The Cleary H1ll Mines Co. by that time hed explored an 800-foot strike length
of the ore zone with 10 bulldozer trenches and was sinkihg an inclined shaft
on ore in the tehtral portion of the cxplored zone. In January 1943, the
senior authoyr, in company with' Ebbley and Larry C. Doheny, supervising
engineer of R.F.C., examined the property. Preliminary work by the Buroau

of Mines bogan’ in May 1943, but aActual exploration did not commonce until
latc in June and’ continwed until the end of October 1943,

The doposit was examined by John B, Mertie, Jr., and William C,
Overstreet, of the Federal Goologital Survey, in 1942, and this study was
continued in 1943 by Frank Bycrs), who also absleted the Burcau's ongineers
on geologic problems, A maghetometer survey of this area was undertaken in
1942 by Henry Joesting and Eskil® Anderson, enginecrs of the Territorial
Deﬁartmant of Mines, and wag completed with Burcan of Mines assistance in
1943, '

During 1943 the Burcau completed exploratory projects on the Cleary
Hill mine and adlacent Colbcrt prospect. The field work on the Colbert
property was bogun’ early in July 1943 and continucd intermittently until the
end of Octobcr 1943, when it was rocessed because of subzero weather.

During Scptettbor 194k, the Burcau of Mines cstablished (by means of a fow
surface trenthes) continuity between the Colbert mineralized zone, high on
the dome, and the YellQw Pup vein, the lowest known tungsten mineralization
in the area.' It 1s generclly recognized that any extensive progrem to
develop the area as a whole logically would be carricd out from the lOWGr
horizon.

A. F. Buddihgton, of the Geological Survey, Tirst mentioncd the presence
of schocelite in the Hyder district at the Riverside, Mountain View, and -
Monarch propertics in 1924, Spocial attention was called to the district
in 1941 by John C. Reod after a roconnaissance exoamination by the Geological
Survey. During the summer of 1942, Neal M. Muir investigated tungsten
"deposits in the district and in the fall of 1942 and winter of 194243
directed a diamond-drilling and underground developmont program at the
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Riverside mine, Diamond-drill cores were logged and interpreted by ¥. M.
Byers, Jr., and Clyde Wahrhaftig, Jr., of the Geological Survey. The |
Geological Survey fileld party furnished geo;ogical underground, and cross-
sectlon maps, which assisted the Bureau's engineers in the diamond-drilling
program. ‘

The Bureau of Mines, encoursaged by fhe report of the 1942 preliminary
examination of the Mountaln View mine, proposed a drifting and sampling
project. Work was begun at the property under the direction of Aner W.
Erickson May 22, 194k, and wes completed October 2L, 19LL.

In the summer of l9h2, Harold E. Heide investigated occurrences of
scheslite in placer gravels in the tributaries of Snake River in the Nome
area on Seward Peninsula.

Tungsten depositg in the Falrbanks mining district wbre examined in the
winter of 1942 by Henry R. Joesting, mining engineer of the Territorial
Department of Mineg. The 0ld Glory prospect at Seattle Creek was examined
by Bruce I. Thomas in July 194k,

Tungsten mineprals have been found in varying amounts in the concentrates
obtained from gold~placer opcrations in many parts of Alaska, The Apex-El
Nido mine on Chichegof Isgland was examined for scheelite by W. M. Traver, a
Bureau engineer, in October 19k2.
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GILVORE DOME DEPOSIT

Location and Accessibility

Gilmore Dome is in central Alagka at latitude 64° 56' N, and longitude
147 22 W., 16 airline miles northeast of Fairbanks, as shown in figure 1.
The summit clevation of Gilmore Dome is 2,400 feet. Tho tungsten area,
shown in figuro 2, is reached from.Fairbanks by 2k miles of fair road, part
of which 1g gr&velod and part unsurfaced, The road io nuddy during soagonal
thaws and heavy rains.
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Fairbanks, a city of about 5,000 population and a major transportation
terminal, is the placer-gold mining center of Alaska, The Alagka Railroad,
468 miles in length, linke Fairbanks with its Pacific Ocean terminals at
Seward and Whittier, Alaska, Alagka Steamchip Co. vessels make regular
tripe at froquent intervals between these ports and Seattle, Wash, Other
freight routes to Falrbanks are the Richardson Highway from Valdez and the
Alaskd Highway from Dawson Creek in Canada.

Pan Amorican World Airways and Canadian Pacific Air Lines make Fair.
banks a regular stop, and numerous small alr-trensportatlon services havo
hoadquarters there. When emergeoncy shlpments from Seattle are necessary,
they can be sent via alr express at approximately $1 a pound. Airplane
fare from Secattle to Fairbanks is $149.50, including tax., The steamship
fare from Seattle to Seward is $93.38. The railroad fare from Seward to
Fairbanks is $32.4k, which does not include the coat of an overnight stop at
Curry and possible stcp-overs in Anchorage or Seward.

Through freight rateg from Seattle to Falrbanks by way of the Alaska
Steamehip Co. and the Alaska Railrcad range from $45 a ton to $70 a ton,
depending on the nature of tho freight. This has been the standard means
of trangportation and rcquires from two weeks to more than a month.

A local trangportation problom developed when tho Cleary Hill Mines Co.
docided to uso the gold-mine camp and mill rather than consgtruct a new camp
and mill at the tungsten mine, Originally the tungston mine wag 19 mileg
by road from the gold mine, but a new route only 8 miles long was established
during the summer of 1943 by constructing 6 miles of new road. The final
mile and 'a half of the new cut-of f to the mill has a stoop grade. Chalng
arc required during 7 or 8 months of the year when winter conditions pre-
vail. It 1s estimatéd that the’truck haul costs $2 @ ton,

The lack of a permanent camp et the tungsten mine made it necessary
to haul most of the workmsn to and from the Cleary Hill camp during the
winter months. During the summor months two camps were maintalned, but
these were discontinued toward the cnd of October. A bus provided trans-
portation for the men, Thore ie telephone communication between the gold
mine and Fairbanka.

Three properties are at Gilmere Dome. The Stepovich claims along the
strike of the Cleary Hill ore zonc extend 3,000 feet southwest and morc
than 5,90Q feet northeast of the summit, Five Stepovich clalms are on
the north side of Gilwmore Done,

The Colbert prospect is 1,200 feet south of and parallel to the Cleary
Hill ore zone.

The Yellow Pup mine property is on the west side of Gilmore Dome near
the headwaters of Yellow Pup, & tributary of Figh Crecek. The claims are
contiguous with the east ond line of the Colbert claims and Join the south
slde of tho Lucky, Chippewan, and Schcelite No., 3 claims of the Stepovich
property.
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Phygsical TFeatures and Climate - '4- St e

Gilmore Dome is one of many neavly flat- topped hills with the rounded
contours of mature topography that form the irregular ridge: pattérn of the
country, Most of the mountain tops are. about -2,400 feot above sed level,”
though some are higher or lower by a few hundred feet, Saddles are only
slightly lower than summits, except where the ridge- chaln. ig-terminated by

* a drainage system. Valley floors range in altitude from.TDO to EOO feet

In places trees grow upon the entlra.slope of tho hills, butfonly on
v the lower slope do’ they reach a size.adequate for mine timber, 'f'ire wood,

' or lagging. Sprucde, birch, poplar, and tamarack grow in the reglom, ‘but -
only spruce and birch are found near the mine large enough to be used com-
mercially, * Alder, willow, dwarf birch, and huckleberry brush obstruct the
work of the prospector. Moss and grass grow on the slopes, but the rounded
tops of the domes are carpeted with mogsy tundra and several.typee of berry
bughes and vines.

Farm and garden crops mature rapidly in summer, when the sun ghines
nearly 24 hours a day. Most of the year's: prooipltation, which 1s slight,
enters the goll during the growing secason after the spring thaw. Agricul-
tural land, already productive of farm and truck garden crops, could be made
to yiold an adequate supply for the local population.

‘The climate in the Fairbanks area 48 geml - arctlc, with long, cold
winters and short, hot summors. The mean temperatures for the 5 winter
months is -7° F. and for the 3 summer monthe 57° F. Tho temperature is fre-
quontly -40° to -60° F, during December, January, end February. The mild
months of winter (March, April, and carly May) aro spent in cross country
freighting, placer drilling, and general preparation for the summer's work.

The mature topography of central Alaska, W1th its many ox-bow lakes,
gloughs, and low gradient rivers, plus the water-retaining gualities of the
tundra and frozen ground, gives the impression of plentiful procipitation,
though this 1s belied by an average annual rainfall of less than 12 inches,
comparable to & semi-arid olimate. Average anhual snowfall in the area is
49.4 inches. Most of the soil, -gravel, and bedrock.in the region is per-
petually frozen., The seasonal thaw ranges from a fow inches whore the ground
is blanketed by moss to6 several feet in arcas whore the mose has been romoved,

' - ' Hisforﬁ;and Production

The first work was done on Gilmore Dome in 19153/ and consisted of hand-
dug pits. After the . veln had been traced for a atrike length of 200 feet on
what 18 'now the Stepovioh propcrty, an inclined chaft wasz sunk hO feet on
the voin. : .

3/7 Brooks, Alfred:.H.,. and others, Mineral Resourceo of Alaska, 1915. Gool,
©Sorv. Bull., 642, pp. 6L-62.
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. In 1916, / two inclined shafts, 75 and 80 feet deep, were sunk on the
vein, In 1917, the 75-foot fhaft on the Scheelite claim was cophtinued to
a depth of 180 feet., Mike Stepovich, the owner, reports that prior to
1918, when operations ceased, production amounted to about 10 tone of con-
centrate (65 percent WO,) and 300 tons of sorted mine-run ore aversging 8
percent tungsten trloxiae, all of which wag shipped to Tacoma, Wash,

A nev inclined shaft midway between the two old shefts was begun in
1942, Two levels were driven from the shaft, one 55 feet long at the 50-
foot slope level and one 356 feet long at the 150-foot slope level. A
tunnel started at a point about 750 feet east of the shafi was driven on
the vein for 448 feet towards the shaft. In 1942, 60 tons of mine-run ore
averaging 4.55 percent WO, was recovered from development work and gold to
Motals Reserve Co. at Fairbanks. From October 1943 to Mey 194k, about 800
tong of ore was concentrated at the Cleary Hill mill, from which 38.3 tons
containing 49.7 percont WOz was recovered and sold at the' Fairbanks depot.
(Sce figs. 3 and 3A.)

The mining at this property from April 1942 until May 194k was done by
the Cleary Hill Mines Co, under lease from Stepovich. The lease was terml-
nated shortly after the operation cecased.

The Colbert disCOVer wes located during tho summer of 1941 by L. D,
Colbert of Fairbanks,  The mineralized structure has a strike parallel to
tho Stepovich vein system and is 1,200 feet to the south. Colbert sank
three test plts indicating o mineralized zone over 1,000 feet in length.
Subsequent goophysical exploration by the Torritorial Department of Mines
1ndlcated a continuous veln structure for over 5,000 foect. -

From.July until October 1943 the Bureau of" Minea explored a 2, OOO-
“ foot section of the Colbert mineralized zone by excavating 20 bulldozer
trenches and 35 hand-dug pits. There has been no production from this
_ property. ' S

The Yollow Pup tungsten property, owned by the Alagka Metals Mining

' Co. of Fairbanks, was discovored in 1942, By July 194k, several pits
designed to trace the mineralization up the hill west of the dlscovery had
been dug without succese. A short tummel from the creek lcvel has been
driven on the vein a distance of 12 fect where the vein is cut off by a
fault. About 35 tons of ore obtained from the tunnel operation is stock-
pilecd near the portal. An cxperimental milling oporation has produced
about 225 pounds of 70 percent tungsten trioxide.

, Bulldozer trenches oxcavated by the Burcau of Mines in September 1944
fulfilled two objoctives - first, to locate the continuation of the mineral-
ized zone on tho west side of the fault oncountercd in the tunnel, and,
second, to establigh continulty botween the Colbert mineralized zone and
the Yellow Pup vein. .

- b/ Mertio, Je. B. Jr., Minorol Resources of Alaska, 1916: Geol. Lurv, Bull.
662, pp. 418-k21, .
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Property and Owvnership

Figurc 4 is & claim map of the Gilmore Dome locality and shows the
Stepovich, Colbert, and Yellow Pup properties.

The Stepovich property consists of seven patented and six unpatented
claims. The patented claims, covering the apex of the minoralized zone,
are, from west to east, the Scheelite, Scheclite No, 2, Slav, Caucaslan,
Lucky, Chippewan, and Scheelite No. 3. The unpatented claims are on the
north slope of Gilmore Dome contiguous to the Scheelite No, 2, Slav, and east
half of thc Caucasian claims.

Since the death of Mike Stepovich in October 194k, the property has been
owned by his two sons. .

The 1k unpatented claims covering tho Celbert property arc on the south
slope of Gilmore Dome between the lhicadwaters of Gilmore, Yellow Pup, and
Smallwood Crceks. The claimg, staked thrcee deep parallel to the patented
Stepovich claims, begin at the west end of tho Scheelite claim and extend for
5,800 feet easterly. The property is ownod by L. D. Colbert of Fairbanks,
Alagka,

The Yellow Pup mine property, consisting of six unpatentcd claims, is
owned by the Alagka Metalg Mining Co., a partnership formed by M, S. Anderson,
William Birklid, and Blmer Stohl, all of Fairbanks,

General Geolqu

Quartz-mica schist, quartzite ~schist, and other metamorphic rocks
originating mostly from ancient sodiments form the country rock of the Fair-
banks district.

Small crystalline limestone bodics crop out in two local zones, one on
the north side of the Pedro Dome gold belt and the other along the north gide
of a granite Intrusive in the Gilmore bolt. Only the limestone of the Gil-
more belt appears to hnave influenced the locallzation of gscheclite.

Two main intrusives have invaded the metamorphic rocks of the area,
An elongated body of granodiorite extonde from the hoad of Dome Creek to a
point beyond Pedro Dome. The intrusive mags if 3-1/2 miles long and ranges
in width from 0.2 mile at its westorn end to 0.6 mile at its castern end.

In tho Gilmore belt, porphyritic granite extends from the head of
Engincer Creck to the head of Pearl Creck, a digtance of T7-1/2 miles.

According to a mognetomster survoyé/ the porphyritic granite underly-
ing Gilmore Dome schist is 600 to 1,000 feet beneath tho surface. The
scheelite mineralization, which generally parallols thc cleavage in the
schist, has alsc been found in emall amounts disseminated through parts of
the granite. No scheelite of commercial grade hasg been found in the granite.

5/ By Henry R. Joosting, Territorial Dopartmont of Mines.

1935 -9 -




R, I. M7k

Occurrence of Deposits

The Gilmore Dome scheelite deposits are of the contact metamorphic
type: The ore occurs with vein quartz in some places, but more commonly
it is found in calcareous zonesg in the schist. The ore shoots are small,
irregular, and discontinuous.

The ore lenses occupy porticns of a. thin limestone bed that ls one
mexriber of the Birch Creek schist. The maximum width of the limestone is
probably 20 foet.. The. general strike of the ore zone is N. 67° E., and
the average dip is 33° 40' N. .

Exploration indicates the existonce of a numbor of small, rich lonses
of .scheelite ore. The individual lens usually has a downward rake of about
45 degrees to the northeast. The remaining evidence of past and prosent
underground development and surface exploration on the summlt of the dome
indicates a strong belt of mineralization extonding 60 to 90 feet bcolow the
outcrops, By the end of October 1943, development on the 150-foot level
from the shaft had sncountered oro along 204 foct of 1ts 265-foot length.
The ore averaged 5.54 percent WO5 over a l.h-foot width. - -

The first four ralsecs gtarted from the 150-foot level and wont through
the ore into barren rock 15 to 30 fect above the drift. The plan and
longitudinal scction of the minc are illustrated in figure. 4A. This evi-
denco suggests a narrow barren zone betwoen the surfacoe ore horizon and
the one partly developed on the 150-foot level, although several partly
developed lenses may conmtinue through to the surface ore horizon.

8trike faulting parallel to tho limestone beds and having a slightly
stoeper dip has been obscrved. A numbcr of quartz veins follow both the
cross faults and the strike favlts. These quartz veins have a direct
relationship to the scheelite mineralization. Scheelitc lenses arc often
found at the interscction of the quartz veins and limestone beds.

Devolopment hag indicated that the maximum dip and strike length of
any lens does not greatly exceed 50 foet and that the averago ore width is
only slightly more than 1 foot. Ore lenses of the maximum sizes thus far
encountered may possibly contain 200 ton of minable orc. Ore lonses range
Trom thig size down to some containing loss than 10 tons of ore. Ore bodies
thus far encountered have contained 1.5 to 20.0 porcent tungsten triloxide.

The Colbert mineralized zone liecs roughly parallel to and 1,200 to
1,500 feet north of the contact of the schist with the granite mass.
Scheellte mincralization partly roplaces a narrow limestone bed that dips
north into Gilmore Dome at a 40-degres angle. The Colbert and the Cleary
Hill deposits, both in thin beds of altered limestone, are parallel in
strike but appear to diverge slightly in northerly dip.
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The limestone bed, posasibly 30 feet thick, apparently has been subjected
to two periods of silicification. Although both periods may have resulted
in some scheelite mineralization, the last period appcars to have had the
greatest effect upon mineral deposition.

The Colbert, like most deposlits cccurring in a highly metamorphosed
gedimentary bed, has various strikes and dips. Along the partly explored
2,000 feet of veln exposure the average astrike is N. 75° E., dbut local
variations were rocorded from N. 48° E, to N. 80° E,. Individual sectlons
explored by lontitudinal trenching strike a few degrees north of the average.
This condition may be a result of a series of faults disclosed by explora-
tion of the parallel Clecary Hill ore zone, which offgets the ore zone to
the southeast. A fault was encountered in trench 14k on the Colbert mincral-
ized zone, but thé amount and trend of the movement hag not been determined.

Narrow velinlets of quartz and thin fracturcs carrying scheelite
minecralization are found across the replacement zone. The larger mineral-
ized zones are usuwally found on the hanging-wall gide parallél to the strike
of the main zone. Specks or traces of scheolite mineralization occur in
trench 9 over a 4O-foot horizontal width, and parallel lenses werc noted in
other places within the zonc of rcplacemsnt. (See fig. 5 )

In trench 2, a narrovw lens of schoclite mineralization was uncovered
1350 feet north of the Colbert minoralized zone. Tronch 1, 80 feet west of
trench 2 and alsgo north of the Colbort, uncovered three barren replacéement
zones 6 inches to'1l foot wide.

The scheclite lonses along the main Colbert replacement zone range
in length from a few feet to 100 feet and in width from 0.5 to 1.2 fect.
The WO, content. of the several lenses is 1.2 to 2.5 percent. The lonses
are 1r;egular in shape and distribution.

- Although the Yellow Pup vein has been explored intermittently for about
300 feet along the surfact, it appears to conform in occurrence with the two
mineralized zones described above. Tho faulting condition that was cobserved
in the cxploration of the Stcpovich and the Colbert ore zones apparontly is
present in the Yellow Pup area, also figure 5 shows the various strikes and
dips of the scparate vien segnmnts, which is characteristic of the highly
metamorpho ged schigt.

Charactcr of the Ore

The only mineral of commercisl value in the threc tungston properties
on Gilmorg Dome is scheelite (CaWOu), the tungstate of lime. According to
Joesting: / "Gangue mincrals, in the approximato order of their abundance,
are quartz, calcita, pyroxono (chiefly diopside and hedenborgite), hornblend,

6/ Joosting, Henry R., associate mining engincor, Torritorial Dopt. of
Mints, Tests Run on Ore of the Cleary Hill Tungsten mine, 1943.
Unpublished report, Copy on file in office of Territorial Dept. of
Mincs, Juneau, Alaska.
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garnet, titanite, and apatite. Of these, the first four comprige the bulk
of the gangue, although garnet is occasionally found in significant
amountg, titanite and epatite are relatively scarce. Pyrite, pyrrhotite
and molybdenite are present but are. so rare that only a few grains were
found in hundreds of specimens of ore.”

The gangue mingrals in a representative sample of the shaft development
ore were separated. A 16.5-pound sample wes cruched to minus 1/4 inch
and cut to 470 grams. The sample was then ground to minus 35 mesh, and tho
low specific gravity gangue minerals quartz and calcite, representing 58,2
percent of the sample, were scparated in bromoform (spocific gravity 2.89).
The removal of 34,6 percent of the sample in a gangue containing chiefly
hedenbergite, diopside, hormblende, end garnet was offccted with a small

. electromagnet fitted with pole pieces. The remaining 7.2 percent of the
sample coneisted chiefly of scheelite and agsayed 60 percent tungsten
trioxide.

Qualitativa spectrographlc analysis by the Bureau of Mines on repre-
gentative samples of. the ore and concontrate indicated the following
oloments: .

Iron-high plug plus Titanium-high plus Tin-trace in concentrata: ..
Magnegium-high plus plus Manganesoc-high plus Molybdonum-trace
Calcium-high plus plus Sodium-high Vanadivm-trace

. :Silicon-high plus plus Blegmuth-low in conct. Copper-trace
Tung sten-high plus Strontium-very low - Nickel-trace
Aluminum-high plug Barlum~very low ' Chromium-trace

Lithivwm-trace

Burcau of Mines Work at Stoepovich Deposit . .

The Burcau of Mines excavated and sampled 24 trenchos with an aggrogato
length of 1 mile. Tronches I to VIIT, inclusive, shown on filgure 3, wero
excavated by Cleary Hill Mines Co. Easgt of the new ghaft the Bureau of
Mines. continucd to explorc from trench VIII.

The first 180 fect explored along the strike contailned some weak
scheelite mineralization but no ore., The Cleary Hill Mines Co. started an
adit on ore 750 fect cast of the shaft. The gite was selected at an cleva-
tion suitable for a comnection with the 150-foot lovel. The next 80 feet
east, along the strikec, was not trenched, ag it would have interfercd with
work on the adit, ‘

Exploration indicates that the ore zone for the first L00 feet cast of
the adit contains two lensos worthy of underground developmont as well as
several other mineralized sections. The first lens was exposed for a
length of 57 Teet. It is limited on the east by a fault, but the wostern
limit has not bcon detormined. Tho cxplored length averages 1.08 fect in
width and contains 1,62 percent tungsten trioxide. Tho sccond lens, slight-
ly over 100 feot cast, is 60 feet long and averages 3431 percent tungsten
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trioxide over a width of 2.3 feet, A fault zone separating the two lenses
disgplaces the eastern section 50 feet to the south. A test pit revealed a
fault plane dipping 45 degrees to the east wilth striations normal to the
gtrike. The southern displacement of a vein dipping to the north indicates
thet the fault is normal, (See fig. 3A.)

The next 250-foot section to the east contains weak mineralization.
Fagt of sample 22, the vein has been faulted and offsget 100 feet to the south,
as indicated by the location of samples 47, 48, and 49 and as shown on -
figure 3A. The mino access road prevented exploration for the next 120 feet.
Trenches 19 to 2k, inclusive, covering 350 feet, completed the exploration
to the east. Five samples cut across & vein 0.68 foot wide averaged 3.78
percent tungsten trioxide, ZExploration to the east was discontinued after
failure to discover additional ore in trenches 25 and 24,

Bureau trenches 12 to 18, inclusive, continued the exploration 1, 000 -
feet west of trench I. All oxcavatlons were oxamined for scheelite with a
mineral light, Samples 23 and 24 were cut at the only two schoelite outcrops.

Strike faults parallel to and slightly steeper than the limestone beds
have been obgerved. A number of quartz veins, genetically related to the
scheelite mincralization, follow both the cross faulte and the strike faults.
Schoelite lenses are often found at the intersection of the quartz veins and
limestone beds.

Bureau of Mines Work at Colbert Procpect

The Bureau of Mines excavated and sampled 20 trenches with an aggregatc
length of 3,000 feet. Three ncarly equal lenses of scheoelite mineralization -
totaling 300 feet in length wore exposed, Figure 3 shows trench locations,
and figure 3A shows location of samples. and sample analyses for each lens.
Thesc lenses are confined to 1,500 foot of the total 2,000-foot strike
length prospected. A 600-foot soction included in this distance cannot be:
congldered explored.

. The original discovery cut cxposed a pocket in a small mineralized veln.
A sample across its maximum width of 24 inches contained 1.56 percent tung-
sten trioxids. In trench 3, which ig 150 feet east of the Colbert discovery,
a band of scheelito mineralization was uncovered comtaining 1.09 percent
tungsten trioxide over a 0,7-foot width, This mineralized band persisted
diagonally 15-fect across the trench, its strike of N. 480 E. indicating a
projection south of the discovery. A hand~dug trench extending south from
the discovery, crossed a replaccment zone containing mch garnet and scat-
tercd graine of scheelite, though it failed to reveal tho mineralized band.
Trench 20, which, bocause of the topography, was cxcavated diagonally to the
gencral striko of the Colbort minerallzed zonc, exposed for 20 feet two nar-
row lenses containing scheelite mincralization., These lenses, when projected
across the intervening 70 feot, moke a reasonable connection with the vein
cxpoged in the discovery cut.
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Botween trench 3 and the next known lens, which appears in trench 5,
800 feet east, are three trenches that inadequately explore the area.
Trench 17 un60vered the replacement zone 200 feet eagt of trench 3. Troench
19 was excavated obliguely from the hanging wall of the replacement zoue in
trench % to the footwall of the zone in trench 17. Trench 18, on the pro-
Jected gtrike 220 feet west of trench 5, exposed a 100-foot section of bed-
rock but did not: encounter the replacement zones Criteria ogtabliched by .
exploratory work on the parallel Cleary Hill replacement zono suzgest the
poseibility that the Colbert replacement zone may be displaced by fault
action between trench 17 and trench 5.

The lens of mineralization’crosscut by trenches b, 5, and 7 and followed
by trench 6 has been limited to'a longth of 108 feot.

The replacement zone wag uncovered along all but 70 feet of the inter-
voning 220 feet between trench 7 and the next mineralized lens to the eas
The section disclosed a zone of intonso replacement contalning short, narrow
seems of scheelite mineralization.

Cross trenches 9 and 10 cut fairly strong scheelite mineralization, and
trench 14 uncovered the vein along the strike., Trench 14 was excavated along
the. replacement zone from tronch 8 to a point where tho third lene was
encountered just west of trench 9. The third lons was oxposed from thorc
to a point 15 feet beyond cross trench 10, where 1t was lost by faulting,

Cross trencheg 1l and 12 werc bulldozed before tho fault hed been
digcovered in trench 1lk. Each uncovercd a 200-foot section of the bedrock
but did not encounter the roplacement zone. Trench 135 exposcd & narrov
replacement band containing a thin seam of scheclite. Vory similar
mineralization was found in trench -2, one hundred thirty foet north of the
main mineralized zone cut by trenches 4, 5, 6, and 7. The similarity of the
two zones indicates that originally they formed a continuous band. The
mineralized zone found in trench 2 could have beon faulted to ite present
position, asg indlcatcd by the trend and displacement of ‘faults along the
east end of the Cleary Hill zono.

Bursou of Mines Work at tho Yéllow Pup Prospect

During September 194k, the Bureau of Mines conducted a limited program
of bulldozer trenching to establish the continuity between the Colbert
mineralized zone high -on the dome and the Yellow Pup veln near lts base.
The vein was explored for about 300 fect by three short trenches near the
gouthwest corner of the Marie claim, as shown in figure 5.

Combined exploration by the Burcau of Mines and local operators on the
Gilmore Dome ore zone has disclosed that the tungsten minoralization forms
a series of irregular lenses and is erractically distributed horizontally
and vertically. In certain arcas thosec scheeclite-enriched lenses may comprisc
a large enough percentage of the replaccment. zone to be considercd commorcial.
In other arcas where the lenses arc widoly scattored, thoy could not be
considered ore unless found along the course of access or development workings
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The length of the individmal lens or the total length of any one zone
of deposition hag little relation to its depth. The distance to the under-
lying granite, estimated by magnetometer survey to be 600 to 1,000 feet, is
the probable limit of deposition, but irregularities caused by various '
degrees of registance to riging magmas along sedimentary beds may have
altered this limit,

Sampling and Analysis

Figures 3, 3A, 4A, and 5 show the location and results of 56 surface )
'chanmel and 26 mine channel samples taken by the Bureau of Mines; T surface
and 14 mine samples taken by Cloary Hill Mines Co., and b mine samples taken
by the R.F.C,

The Bureau of Mines channel samples Wwere cut as nearly normal ‘to ‘tho
dip and strike of the ore lens as possible, All Cleary Hill. and R.F.C.
samples were roeported to be chamnel cuts.

Surface samples were cut near the bottom of hand-dug pits excavated
on velins exposed by bulldozer trenchcs. Surface samples were cut 3 to 7
foet bolow the bedrock surface and as mich as 15 fect below ground level.
The rock in the ore zone hag been weathered for a congiderable diétanbe below
the surfacc, and in some soctions thieg woathoring hag continued to an inclined
depth of 150 feet. -

Samplos from this property have been analyzed in the Territorial °
Dopartment of Mines Assay Office at College, Alagka, and uscd in this report,
Check samples were sont to a commercial analyst in Los Angclos, Calif. . Tho
resulte of duplicates of a number of samples sent to a commoreial analyst
were genarally higher in tungston trioxide content. :

The mlheral light was used to determine the limits of individual
sanmles ag well as to cstimate the content of tungsten trioxide in each
gsamplce. In actual practice, the mincral light has proved to be reasonably
accurate in estimating the value of the ore in the Cleoary Hill minc, Al-:
though the dstimates of surfacc semples are usually high, this may be due
to the tendency of the scheclite crystals to chatter in the altered surface
exposurc. Minuto particles show distinctly in the fluorescent light. This
property undoubtedly lncreascd the orror in quantitative comparlsona with ores
containing largo crystals.’ ,

Samples 201 to 227, inclusive, wore c¢ut from the voin exposurves of -the
Colbert property. In cach casc the cntire channeol sample, weighing 10 to
50 pounds, wes taken to tho. Torritorial ‘Assay Office at Falrbanks, where it
was crushed to approximately 3/16- inch, out in a riffle divider, and then
put through a Braun pulverizer., One cut of cach ‘gomple was analyzed there,
four check samplos.worc sent to a comm@rcial analyst, and onc cut of each
gample was stored in Fairbanka._" . ‘ -

0f the four check analyscs, one was identical and the other three were
higher in percentage of tungeten trioxide than determined by the Territorial
Assay 0ffice,
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Figure 5 shows the location and analyses of six samples collected from
Burcau trenches on the Yellow Pup property.

. Develogmﬁnt

A total of 1,262 feet of underground development has been completed at
the Stepovich property by.tho Cleary Hill Mines Co, since 1942. In the sghaft
ares, development along the mineralized zone totals 570 feet., Of this ad-
vance, 357 feet were in ore averaging 1.58 feet widc and 5 percent tungsten
trioxide. The lower 112 feot of the ghaft and 320-foot crosscut were outside
the ore zone and are not included in the above figures.

The new inclined shaft was begun in 1942 for exploratien and development
purposes, It is midway betweoon the two o0ld caved ghafts situated 300 feot
apart on the summit of Gilmore Dome. The shaft 1s the prescnt means of ac-
cesg to the two mine working levels which are named for their slope distance
below the apex of the vein, The 50-foot level ig 55 feet long, and the 150«
foot level is 356 feot long, (Sce fig. L-B.)

The new adlt is L4E feot long and now is 184 feot short of a connection
with the ghaft 150-foot level., Soveral smell patches of mineralization have
becn found, but very little ore has been devcloped,

Alteration of the rocks in the ore zone and lateral postumineral movements
parallel to the strike of the zone have rosulted in a weak or shattered condi-
tion in much of the vein matcrial, For this rcoson, possidly 80 porcent of
the underground workings in the ore zone would requirc timbering if the mine
wag - rcopened. Tho zone of weakness usually cxtends beyond normal mining
widths, and it is doubtful whether much opon stoping could be done. The
rocks outside of tho ore zome congist of tough metamorphosed schlst, which
#oes not roquire support. :

The development in the shaft arca has encountered several solution
cavitios in the ore zome. The lergcst cavity oncounteroed was 20 by 20 feot
and had a maximum width of 4 foct. When this cavity was first foungd,
scheolite on ite walls could bo.scoen through a 2-inch coating of ice with
the aid of a mineral light. In somo cavities, ocheglite on the walls is
coverced with a crust of calcite up to 1/4 inch thick. The. usual cavity is
about 5 by 10 feet in the slope of the veln apd about 1 foot in width,

In the fall of 1945, the accessible mine workings were lamped with an
- ultra-viclet light, and the only mineralized portion of the mine is shown
in section El-E figure 4-G. The assays and thickness of this mineralized
‘gegment are shown on the 1946 mine map (fig. 4-B): Betwoon raise 3 and tho
- west heading on the 150-foot leovel, ore has been included with wagte £ill
and can be goen with the aid of en ultra-violet lamp. Scctilonol views of
the lower workings are shown in figures L-C, L.D, L-E, and L-F, o
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The entire mine is in the permafrost zone, and surface water seeping
through the old workings in the northeast portion of the mine are icing up
the main drift on the 150-foot level. The timbers in the extrems west end
of the 150-foot level are ruptured, and it is quite likely that the ore
pictured 1n section El will be blocked by caves within a short time.

There are no underground workings on the Colbert property.

The nearegt source of water for mining and camp use is 2,000 feet west
and at an elovation 200 feet below the discovery cut.

. Beneficiation Tests by Bureau of Mines

A metallurgical samplo was submitted to the Rolla Laboratory by Norman
Ebbley, Jr., an engineer of the Bureau of Mines, on October 29, 1942. The
report of the metallurgical tests on this ore follows:

"Ore Dressing Report on Scheelite orc from Cleary

Hill Mines Co., Nada Gulch Tungsten Prospect,., Fairbanks,
Alasgka,

"The sccond sample was from a 30-foot shaft on the pro-
porty, whereas the first sample, which has been reported
previously, was a grab sample from the dump on the property.
Aftor having demonstrated that the ore was amenable to con-
centration, the second sample was sgubmitted to determine
the most suitable flowsheet for the ore.

"Physical charactor

"The tungsten.ore consists of scheelite in a gangue of
quartz, calclte, and hornblonde, Minor amounts of olivine,
and biotite and sparing amounta of chlorite and cpidote are
also prescnt,

b "In the highly weathered portions of the.rock, the cal-
cite hag been refmoved, and the hornblende has. been altered,
leaving only a skeleton of llmonite with crystals of scheelite.

"A study of the ecreon sizc showed that at h8-mssh about
20 percent of the scheelite was locked, whereas at 65-mesh
only 2 percent was locked, and all of the schoelitc was freed
in the minus 65-mesh product.

"Chemical character:

- "analysis of ore, percent

w05 8 P Ag
5.91 0,05 0.08 0.07
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"Treatment procedure:

1, Classification and tabling

2, Flotation of table concentrate
%. Flotation of crude ore

4. Tabling of unclassified feed

"Clagsification and Tabling

"Although the petrographic examination indicated that grind-
ing through 65-mesh was required to liberate the scheelite com-
pletcly, taeble concentration at a coarser- size was attompted.

The purpose was to reject the bulk of the gangue without excos-
give slime losses of the scheelite and to rccover a low-grade
scheelite concentrate for further concontration by flotation.

"Treatment

"The' ore was crushed through 10 moeh and claggificd into
four epigot precducts and an overflow. The four splgot products
werc tabled scparately, and the middling from each tabling
operation was crushed, classificd, and added to the finer spi-
got products. Tho tallings from tabling the two coarscst spl-
got preducts algo were crughed, clagelficd, and added to the
finer spigot products. The combined slime wae tabled separately.

"Similar products from cach table operation were combined
for analysis.

"Resultg of Clessification and Tobling

) | Percont

Weight, Analysis, percent | of total
Products percent } WO3 | S % P As ; WO5
Concentrate 9.7 155,90, 0,18 | 0.0k | 0,05 |  9k.7
Middling .. b6 | ko1 ’= ! ! 3.2
T&iling ] 85_-’7. { O.ll"i g ! % 2.1
Heads, cal, | 100,0 1 5.7% | | é . 100.0

Y Remarks

"The concentrate, containing 55.90 percent tungstic oxide,
was 9.7 percent of the orce, and the recovery of tungstic oxide
wag 94.7 percent, '

"Plotation of Table Concontrate

"Treatment

"A sample of the table concentrate from the classificia-
tion and tabling test was wet-ground through 65-mesh in two
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5-minute stages., A scheelite rougher concentrate was floated,
and the rovgher concentrate was cleaned once. Zeolite-softened
water was ":sed .in both the grinding and flotation. The flota-
tion pulp was 25.0 percent solids and had pH of 8.0.

'‘Results of Flotation of Table Concentrate

! Percent
Weight, Analysis, percent jof total
Products percent WO3 S P As w03
Concentrate 76 73.96 |0.06 | 0.0% | 0.0 98.5
Micdling .. 4.0 12.73 i 0.9
Tailing ... 19.9 1.80 | i * 0.6
Heads, } !
calculated i 100.0 | 57.16 | ! 100.0
Reagent Data
Pounds reagents per ton of feed
Reagents Conditioner Rougher Cleaner
TR Godium Silicate v 1.6
Soda th AR R 0-8
Oleic acid +vevvinenns 2.16 0.72
"B-23" Frotherl/ ..... 0.36 0.18°
Time, Minutes ....e... 10 7 7

1/ ¥, 1. Dubont de Nemours & Co., Toc.

"Remarks

"The rueovery wao 96 peruent ol the tmgstic oxide con-
lained in the flctetion fued, and the concentrate contained
72,96 percont tinsstic oxide.

"Summavy of tabling and flotat ion
cf 4table concentrates

: {Weight, Analysis, percent = '|Percent

Product =~ ! percent W03 3 P {As of total
Flotation ,

Concentrate .... 7.38 | 73.56 | 0.0610.04 | 0.0 93.2
Flotation e ‘

Middling csveven 0390 12,073 . 0.9
Flotation

Tailing veeeoe.s 1.93 1 1.80 0.6
Table Middling .. Lo6oy hLo1 | . 3.2
Table Tailing ... . B85.70 ] 0.1h ' ‘ 2.1
Heads, calculated T 100.00 1 5.85 ' 100.0
Heads, analysis . f DS
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"Remarks

"The recovery was 93.2 percent of the total tungstic oxide
contained in the crude ore. The concentrate was 7.38 percent
of the ore and contained 7%.96 percent tungstic oxide, 0.18
percent sulfur, 0.0k percent phosphorous, 0,0 percent arsenic.

"M eotation of Crude Ore

"Treatment

"A sample of the ore, crushed through 10-mesh, was wet-

. ground. through 65-mesh in three S5-minute stages and floated.
The rougher scheelite concentrate was cleaned twice. Zeolite-
goftened water was used in grinding and flotation. The pulp
was 25 percent golids and had a pH of 8.

"Reswlts of Flotation of Crude Ore

Weight, Analysis, percent Percent
Product percent | WOz S P As | of totald -
Concentrate .ese. 7.0 [65.90( 0.09 [0.0k | 0.0 85.6
Middling evevenes 5.5 6.8 _ 7.1
Talling cevveeane] 87.5 0.45 7.3
Heads calculated.| 100.0 - | 5.%7 100.0

"Reagent Data

Pounds reagents per ton of feed
] Cleaner
Conditioner | Rougher 1 2

UMY sodium silicate 3.2
Soda ash seviercnns 0.8
QUEDTACHO veveveoss 0.6
Oleic acid cesacas. . 0.72
Frother B-23% cuuvs. | 0.36 0.18
Time, minutes Jii.. 10 5 5 N
"Remarks

"The recovery of tungstic oxide was 85.6 percent. The
concentrate was 7.0 percent of the ore and contained 65.90
percent tungstic oxide. ' o

"Tabling (Unclassified Feed)

"At the suggestion of the examining engineer, table tests
were made on unclassified samples of the ore crushed through
10-mesh and 48-mesh. These tests were made to determine the
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Concentrate seeeesenscees S5l 69.90. . -1  69.4
. MIdAlIng .c.eevenenvoaans 35.0 4,39 28.3
" Tailing seesevscesvenees | 59,6 0,21 2.3
Heads calculated vsosses . 100,0 5.4 100,0

R. T, K17k

recovery of a marketable scheelitc concentrate that might be
expected 1f the limited equipment avallable on the property
necessitated a simplifiied flowsheet, Stamps, tables and flo-
tation celle are the only equipment available,

"Results of +tabling ‘minus 10-mesh unclagsified ore-

! Analysis, Percent
| Welght, | porcent,. | of total,

Product ! percent W03 WOz
!

"Results of tebling minus 4B-mesh unclassified ore

' Analysis, | Percent
! Weight, partent, | of total,
Product ! percent . WOz ! W05

Concentrate sesesseseena | Sel . 73,48 | 54.5
Midd1ing veeveeeveenoans | 7.7 32,26 ( 36,2
Sand, tailing civeseesss 85.0 0.68 8.4
- Slime, ta1ling svepeesns 2.2, 2.9k . 0.9
Hoadg, calculatod ceions 100.0 6.8 . 100,0

1935

"Remarks

"Tabling of the unclagsified crushed ore is not recommended,
because the recovery of tungsten trioxide was lower than.that
obtained by the tabling classified sands and slimo.

"Flotation of the table middling would be necegsary to in-
crease the recovery of tungsten trioxide,

"The scheelite ore from the Nada Gulch Tungsten Prospect
of the Cleary Hills Minei Co., Falrbanks, Alaska, was amcnable
to concentration by the combined treatment of classification .
and tabling and flotation of the table concentratec,

"By classification and tebling, 94.7 percent of the total
tungston was rocovered., The concentrate was 9,7 percent of the
original ore and contadncd 55.90 percent tungsten oxide.

"In the clagsification and. tabling followed by flotation
of the table concentrate 93.2 percent of the total tungsten
was recovered as a product that contained 73.96 percent
tungstic oxide, 0,06 porcont sulfur, 0.04 porcent phosphorous,
and 0.0 percent nrgenic and wag T.38 percent of the ore,

- 21 -




R, I. 4174

"By flotation of the crude ore, 85.6 percent of the tungstic
oxide was rocovered in a concentrate that contained 65.90 percent
tungstic oxide, 0,09 percent sulfurx 0.0k percent phosphorous,
0.0 percent arsonin, and represented 7.0 percent of the welght
of thec ore.

"The recovery obtained by tabling the unclassified ore
crushed through 10.mesh was 69,4 percent, and tho concentrate,
which was 5.b pe¥reent of tho ore, contalned 69.98 porcent .
tungsten trioxide."

Benoficidtion Tosts by the Cleary Hill Mines Co.

The operators were unable to take full advantagévdf:the'Bur@au's bene-
ficiation tests because, owing to war demands, vory little cquipment was
available.,

Ore wag hauled 8 milgs from the tungeten mine to the stamp mill at the
Cleary Hill gold mine, . No provision was made for storage of the crude orec.
Upon arrival st the mill tho ore was shovolsed from the truck onto a sloping
grizzly equipped with 2 inch openings. The oversize was shovel-fed to a
Jaw crusher and was Joined by the undersize in the stamp mill feed bin, as
shown in flow sheet 1 (fig. 4-H).

The standard five-gtamp mill reccived a feed rahging from fines to ore
hoving a dimension up to 3 inches. The great diffcrence in feed size com-
ing from a bin that holds only slightly more than 10 tons caused the fecd
for the mill to vary constantly and rosulted in the mill being underloaded
or overloaded a large part of the time,

The increase in the screoen size from 45-mesh to 20-mesh on the stamp-
mill discharge screen made necessary a large increase in the water to the
stamp battery. Because of an inadequate water supply, low water-to-ore
ratio was adopted, which contributed to excessive slimirg.

Sources of water are availdble and could be utilizod with additional
pumping equipment and epproximately 200 foet of winterized pipeline. From
May 1 until the middle of October an abundance of crock water ls carried
to the mill by a long ditch., During the winter months approximately 50
percent of the water used in tho mill could be recirculated, A dewatering
conc in tho tailing circuit and a amall centrifugal pump would be required
to return the excess water to tho mill storage tank. “

Tho crushed minus 20-mesh product of the stemp mill went directly to
a three-compartment, rising wator cleosgsifier. The filrst two gpigot products
of the clagsifier constituted the fecd for the Wilfley sand table. In the
lagt arrangement secn in uge, the third spigot and the classifier overflow
made up the highly diluted feed for the Wilfloy slime table, The two
rougher tables produced a high-grado (60 percent or botter) concentrate,
a middling feed, and a final teiling. Tho middling feed was handled on
tho Wilfley middling table, which produced a high-grade concentrate, a
lover-grade concentrato, and a final tailing.
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The combined tailing usually contained 0.5 percent to 0.8 percent
tungsten trioxide. Probably two-thirds of the loss came in the tailing
derived from the unclasgified feed of the middling table, The major por-
tion of the tailing loss was in free scheelite 200- to 300~mesh in size.
Very little scheelite contained in the coarser particles was lost.

LODE DEPOSITS IN THE STEELE CREEK-FIRST CHANCE AREA

Other tungsten deposits in the Fairbanks area were discovered in 1915,
and by the summer of 1916 five groups of claims at the heads of First
Chance, Steele, and Engineer Creeks had been located. Prospecting continued
on them for 2 or 3 years, but the sudden decline in the market price of
tungsten ores at the end of 1918 caused a cessation of development. Little
more than assessment work has been done since. In 1916, the Geological
SurveyZ? reported upon these deposits as follows: (See fig. 2)

Tanana Group

"The Tanana group consists of five lode claims along the
northeast side of Tungsten Guich, a headwater tributary of First
Chance Creek. The claims are cwned by Grant and Hirsaehberger,
and during the summer of 1915 were being actively prospected for
scheelite. 8Six scheelite lodes have been discovered on these
five claims, and others are probably present.

"The principal work has been done on the Tanans No. 1
claim., The country rock on this claim is a quartzite schist,
the cleavage of which strikes N. 30° E. and dips 35° NW.

The lode consists of a mineralized zone 3 feet thick, which
lies parallel with the major structure of the country rock.
It is the structure of the schist, in fact, which has deter-
mined the site of the ore deposition. The scheelite occurs
in stringers of soft, decomposcd, iron-stained schist 2 to

6 inches wide. Many of thesc stringers contain little quartz-
scheelite veinlets, which are very rich in tungsten and carry
also some gold. The stringers of decomposed schist are said
to carry both scheelite and gold. The country rock scparat-
ing the schist stringers in the lode also carries a little
scheelite, possibly as much as 1 percent. A specimen of
schegélite-bearing pegmatite taken from the bottom of the in-
cline shows the intimate genetic connectlon of the deposit
with granitic rocks.

7/ Mertie, J. B., Jr., Lode Mining in the Fairbanks Distriét, In Mineral
Resources of Alaska - Report on Progress of Investigations in 1916:
U. 8. Geol. Surv. Bull. 662, pp. Lop-hok,
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"A gold quartz vein striking N. 8° W. and dipping 60° E.
cuts the schist and the scheelite lode above described. This
vein carries geld in about the same amount as the scheelite »
lode, In view of the fact that gold and scheelite do not ap-~
pear to have heen deposited synchronously at the other proper-
ties 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 mineralogic data, therefore, point to the
conclusion that the scheelite mineralization took place before
the formation of the gold quartz veins, at least at this partic-
ular locality.,

"The Discovery lode on the Tanana No. 1 claim consists
of 8 feet of scheelite-bearing schist exposed in an open
trench, The hanging wall &t this place is porphyritic granite.

"The Tanana group of claims, as well as the other claims
in this vicinity, including thé Spruce Hen group, the Columbia
group, the Tungsten Hill group, and the Blossom claim, lie
along the western periphery of a large intrusive mass of por-
phyritic granite. Thig ig the same body of granite that lies
north of the Tungsten and Scheelite claims, above described.
The granite is intimately associated with the scheelite lodes,
being present at the different claims as transverse dikes or
wall rock, and in the Tanana No. 1 lode a scheelite-bearing
pegmatite occurs. It is quite evident, therefore, that the
scheelite deposits at the west end of this intrusive mass
are disseminated stringer lodes, much like the lcdes at the
Scheelite and Tungsten claims, Differences in the form of
the deposits are duc largely to the differences in the
character of the country rock.

Spruce Hen Group

"The Spruce Hen group consists of three claims on the
divide between First Chance and Stecle creeks, These claims
are being prospected by J. F. Zimmerman.

"Five lodes are said Lo be present on the Spruce Hen
claim. These are being prospected by open tronches. One
trench has revealed & uniformly mineralized body of schist
and metamorphosed basic intrusive rock, without any stringers
or veinlets, 3 to 4 feet wide, averaging perhaps 1 to 2
percent of scheelite. This lode carries no gold.

‘ "At another trench, on the same claim, is exposed a U-
foot lode of similar character, which strikes N. 33° E., and
dips 40° yw. This strike is conformable with that of the
country rock on the Tanana No. 1 claim, and it is not _
improbable that this trend of the country rock has been
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determined to some, extent by the Intruslon of the neighboring
- granite mass, one tongue of which extends from the main mass in
a northeasterly direction along the ridge.

Colurbia Group

"The Columbia group, comprising three claims, is at the
head of Steele Creek, southeast of the Spruce Hen group. These
claims .are owned by J. Meler, J. Hoffnan, and W. Wallace. At
the time of the writer's visit to this property,. development
work congisted of a short tunnel at one locallty and an open
cut at another. Since that time, however, ‘the tunnel has been
driven 130 feet, and in midwinter the oWners were installing a
gmall mining plant.

“The open cut is on the Columbia claim and has oxposed a
scheelite lode similar to the others previously -described, cut
by a l-foot vein of quertz. Considercble wad is associated
with the quartz, showing that the vein is to be clageed with
the gold quartz veins. . .

"In the tunn@l 8 3-foot zone of scheelite-boaring rock

'wag exposed. - The hanging wall is a porphyritic granite, and
"the lode material consists of decayed strindeis of country

rock, rich in scheelite, similar to those at the Tanana No. 1
lode. The strike of the lode system ig N, 20° W, and the dip
is 50 E.

-Tvﬁgston Hill Group

"A group of eight claims, owned by Martin Harrais and
known as the Tungsten Hill group, lies on the southwost side
of Tungston Gulch, a tributary to First Chance Creek.

"Four scheclite lodes had been discoverecd on these claims
by August l9l6,,and it iz likely that others are present. On
the Grand Duke Nikolas claim a scheslite lode in the schist

- country rock had been cxposed in an open cut, This depogit

1935

consists of 6 to 8 feot of decayed schist, carrying schoelite.
Vein quartz contalning o little gold'ls also prescnt, cutting
the mineralized zonc, .

"On the Tungsten No. 1 claim another open cut had been made
in & country rock of mica schigt and quartzite achist, A 2zone
minoralized by scheelltec 1s prosent, but the width of the lodo
vas not apparent from tho work done.

"On the Genoral Joffre claim, a scheelite lode 1k feet
wide has been cxposed. The lode as a whole was congidercd
low-grade ore,, but it contalnas in the central part an 18-inch

stringer of decayed schist, which is of considerably higher
grade.
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"These claims certainly deserve further prospecting, for
they are as advantageously situated with regard to 'the granite
as other ascheelite claims in the district on which worksable
lodes have been developed.

Anderson Claim

YA lode claim adjoining the General Joffre claim, of the
Tungsten Hill group, is owned by Charlesg Anderson. On this
-claim a quartz stringer striking N. 50° E, and dipping 55° W,
hag been oxposed in an open cut. The follation of the country

rock, which is largely & mica schist, strikee N, 60° E, and
dips 20° MW, Scheelite 1g reported to be prescnt along the

outer edges of this quartz vein, but none ig reported either
ingide the voin or in the adjeoining country rock. It is like-
ly that this quartz vein was formed first, and thet at some
later time tho scheelite-bearing solutions percolated upward
along the sldes of the quertz and- dcpositod scheelite in its
pregent pogition.

Blossom Group

"The Blossom group consists of several claims belonging
to Victor Lundbled and Cherlos Anderson at the extrome head
of Engincer Creelk.

"A shaft on the Blossom claim is said to have cxposed
a rich gtringer of schoolite, but this was not visiblc on ac-
count of timboring in the shaft. A granite porphyry dikc is
present in the bottom of the ghaft.

"At another claim of the Blossom group a shaft 20 foct
deep has been sunk, opening a scheclite lode 3 to L feet in
thickncss, This i1s another lode of the stringer typc, but a
thin quartz veinlet a short distance from the shaft was
reported to carry 40 percent of tungsten.”

Interest in these claims was rovived in 1942, but little was done other
than staking new claims. The present (1947) ownership of the groups of
claimg is not known; howevor, in 19hk2, L, D, Colbert, Roy Maddock and Al
Goodwin of Failrbanks arc reported to have made claim locationg in the area.

3

OLD GLORY PROSPECT
Location
The 014 Glory tungsten prospéct is in Intcerior Alaska at latitude 65°
01! 08" north and longltudc 1470 34! 36" west as showvn on figurc 2. It ig
near the head of Scattle Crock, a hcadwater tributary of Dome Creek in the
Fairbanks Mining Distrlct, and 1t 1s approximately 15 mlilos north of
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Fairbanks and 2 miles from Flliot Highway. A trail paralleling the U, S.
Smelting, Refining & Mining Co., power line, which pagges by the head of
Seattle Creek, lies within 1,000 feet of the prospect.

The 0l1d Glory Lode claim, which is approximately 600 feet by 1,500
feot, was staked and is held by Robert Leslie of Fairbanks, Alaska.

General Information

The 01d Glory prospect 1s expoged at one place .along 1ts strike. A
trench has been bulldozed through 7 feet of overburden and into weathered
schist bedrock; a small pit sunk at the bottom of the trench exposed a 3-
foot zone of finely disseminste scheclite, This zone strikes N, 44° E,
and dips 45° to the southeast.

Considurable trenching would be necessary to exposo the mineralized
Zone along the sgtrike, Inasmuch as the mineralized, zone was exposed at
cnly one place, sampling was confincd to this pit and trench. Three
channel. samples normal to the strike and dip were cut across the ‘mineralized
zone, end two channel samples were cut from the foot and hanging-wall rock.
A chemlcal analysis was not made of the samples, but after an examination
with a mineralite it is estimatcd the zone. contains about 0.5 percent tung-
sten trioxlde.

OTHER TUNGSTEN OCCURKENCES IN INTERIOR ALASKA
In 1942 and 1943 the,Alaské Department of rlnes prepared reports_/ ‘Bn
strategic mineral occurrenccs in Intorilor Magka. Mention is made of tung- -

gten occurrences ag Tollows:

"Placor Tungsten

"Schoolite probably occurs more commonly in Interior Alaska
placers than is gencrally supposcd.----- About a third of the
samples of placer concentratos colleocted during 1942 contained
scheellte, as listed in the followlng table. The terms abundant,
commen, scarce, and rarc indicate the relative amounts of
schoolite Found in the concentratée and not in the original
placers.

"Occurronces of placer scheelite ‘in Interior Alagka

l y | Reletive | Source of
District | Loecation of occurrencc | abundance | information
Bonnificld | Little Mogso Crock Scarcc | Dept. of Mines
; Lower Eva Creck _Scarce | Dept. of Mines
Circle ... | Half Dollar Creck | Common | Dept. of Mines
Fairbanks., | Cleary Crock, abovo { , :
l . Abundant :Dept. of Mines

Bedrock Creeck

8/ Joesting, Henry R,, Stratogic Mineral Occurrences in. Interior Alaska,
March 1943: Territorial Dept. of Mines, Pamphlet 2, pp. 19-2h,
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{ | ) : Relative | Source of

District ! Location of occurrence { ebundance : information
" T

Dome Creek, above . !
Seattle Creek Aoundant | Dept. of Mines
Upper Fox Creek Abundant, : Dept. of Mines
Willow Creek .‘ Abundent | Dept. of Mines
Fortymile. | Fortyfive Pup, trlb.
Buckskin Creek , Conmon ] Dept. of Mines
dack Wede Creek . Scarce | Dept. of Mines
{ Chicken Creek Scarce ,, Fred Purdy
! Meyers Fork, Scarce ; Fred Purdy
. Stonehouse Creek i Scarce | Fred Purdy
Koyukuk .. |Lake Creek Rare | Dept. of Mines
Ruby-....s | Midnight Creek -1 Rare [ Dept, of Mines
: i Prail Creek i . . '} Toive Ree
Talkeetna. | Dutch Creek . Common | Kermeth Wier

"A sample of Jig concentrates submitted by Don Gustafson
from the Red Top mine in the Kantighna district consisted mainly
of scheellte, Placer scheelite is sald to occur in creek
gravels in the vicinity.

"Congiderable wolframite was found by William Burns, for-
mer Territorial assayer, in a sample of placcr concentrates
from Steele Creek, in the Livengood district, The. identifl-
cation wag madc a number of years ago." - T

In describing tungsten lode occurrences in the Fairbanka district

Jocsting states:

1935

"Pungsten-lodes in which scheclite 1g the chiof ord mineral
have been found in throe areas in the Fairbanks district. They
are: (1) The area at the head of Gilmore and Yollow Pup Creeks

“known locally as Gilmore Dome; (2) the arca at the heoads of

First Chance, Engineer, and Steolec Creeks, gonorally called
Tungsten Hill (shown on fig., 2 as the Spruce Hen, Columbia,
Tanane and Blossom groups); and (3) the Podro Dome arca,

"Little prospccting has been done in the Tungsten Hill
area since about 1918, whon a larger numbor of pits and shafts
wore sunk. Several yoars sgo a gmall draglinc cut was mado
by Robort Heath and Louis Colbert, but this has now cavod.
All of the old pits and shafte are inaccessible, but the
locations of mineralized zones may be inferrcd from material
remaining on the dumps, A number of specimons of high-grade -
or¢ - one containing 8 percont WO - wero found on gomo of
the old dumpa, Soveral shafts wolo appercntly sunk on small
quartz veins. Some of these veins carry considerableo '
schoolite, but they arc apparently too small to bo of
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commercial importance. Possibly the veins intersedt calcareous
beds and form larger ore shoots by replacement, as on Gilmore
Dome ., S '

"In the Pedro Dome area, several gcheelite prospects
were found during 1942. One was found by Dan Fagan and asso-
clates on the west side of Twon Creek at Mile 18 on the

‘Steese Highway. Scheelite occurs here in several small stock-

works of Quartz stringers cutting fine-grained guartz diorite,
It is also found sparingly in the qQuartz diorite near the
quartz stringers. Some surface work wag done during the fall
of 1942, and a tumnel was run 30 feet into the hillside dur-
ing the following winter, Where exposed, the ore in the gtock-
works is below commercial grade.

“A second prospect was found by Bob Leslie and Frank Hawks
at the head of Seattle Crcek, and gome work wag done by Duane
Franklin and partner. A trench was bulldozed through several
feet of overburden and into the weathered schigt bedrock. A
small pit was then sunk in the bottom of the trench to a total
depth of 8 feet below the surface. . Exposed in the trench wes
g 3-foot zone of finely disseminated scheelite containing a
fow amall, high-gradc spots, and with an estimated aversgc WO
content of 0.5 to 1 percent. Fine-grained quartz dlorite was
also expoged in the bottom of the pit. Becausc 1t was made
when the ground was covered with spow, a thorough cxamination
of the prospect was not possible,

"A third prospeet is reported to have been found by Ed
Verdin in a placer cut at tho head of Fox Creek. It has not
been oxamined by the writer. Bedrock 1s sald totbe badly
weathered, so that relations are obacure., A sample of placer
concentrates obtained from a cut nearby consisted meinly of
scheelite of the variety that fluoresces pale yellow, thercby
indicating that an appreciable amount of molybdenum is present.

"¥eologic Featurecs

"Most of the schoclite dcposits of the Fairbanks distrlet
are found in calearcous bods in the schist, which is tho pre-
dominant country rock, Mincralization wag apparently effected
by tungsten-bearing solutions expelled from underlying
grapitic rocks; these solutions reacted with the calcarcous
rocks, replaced much of the calcite, and deposited scheelito
and asgociated gangue mincrals. Noncalcarcous schists adjacent
to'the ore werc unaffeocted by the mineralizing solutions, al-
though occasional emall scheclite~boaring quartz veins are
found in them, : _ e o
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"Several granitic intrusions are known, around which
gcheelite deposition hag taken place. One is the masgs of
porphyritic granite that outcrops in a 2 by 8 mile area be-
tween Pearl Creek on the east and upper First Chance Creek on
the wegt, Near the easgt end of the granite are the Gilmore.
Dome deposits, whereas at the west end are those of Tungsten
Hill, Other instrusions near which gcheslite deposits have
been found are in the Pedro Dome arca, Quartz dlorite is
the chief intrusive rock type in thls area, but theore are .
also several smallier intrusions of porphyritic granite, as
well as a number of granitic dikes. Most of tho intrusions
arc elongatéd sast-west parallel to the regional strike of
the schigt,

"Although many of the higher-gradé deposits are found
some distance from the nearest known granitic contects, the
genetic relationship between the scheolite and igneous rock
is indicatod by the frequent occurrence of sparse dissem-
inations of schoelite in sills and dikes that aro offshoots
of the main intrusion. -Scheelite has algo been found in
small quartz stringers in the igneous rock."

- LODE DEPOSITS OF THE NOME AREA

fn 1916, J. B. Mertie, Jr.,‘of the Geological Survty,g/ cxamined tung-
gten lode dgpositslon Seward Poninsule and reported as followa:

"The -property known as the Sophie lode, on Sophic
Gulch, a tributary of Rock Creek, consists of one patented
placer claim and two lodec claims, Residually weathered
tungston ore was mined here by placer operations in 1916---,"

"The country rock at this place is an iron-stained,
thin-cleaving, foliated mica echist, the cleavago of which,
measurcd at one place in the pit, strikes north and dips -
25° E, It shows, also, a vertical Jointing tronding N. 350 W,
Many well-developod fissureés arc present, striking N. U5° E. ‘
and nearly vertical or dipping steeply to the northwest.
Thege are filled with iron-stained, shattered quartz., Such
veins range in thickness from a fraction of an inch to a .
foot or more. There ls great irregularity in thesc quartz
gtringers, most of them thickening in placeas and thinning
" in.othors; also, stringers run out into the country rock,
Iron-stained fault planes striking N, 18° W, and dipping
549 E. cut both the country rock and the quartz stringers,
and along those there is little or no quartz but con-
slderable iron-stoined gouge material,

9/ Mertie, J. B. Jr., Lode MinIng ard Prospecting on Scward Peninsuia.
U. S. Geol. Surv. Bull. 662, 1918, pp. 436-437,
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"The scheelite occurs Tor the most part along the sides
of quartz stringers and digseminated in the mica schist,
Locally the scheelite ig present in the quartz., It is
reported that gold cccurs in the iron-stained schist cutelde
of the zone of scheelite mincralization, but no gold is
reportcd to have been found in the scheelite-bearing rock.
Besides scheelite, however, arsenopyrite, pyrite, and galena
are found in the form of later veinlets dofinitely cutting

- the quartz,

"It is said by the owners that the belt of scheelite
. mineralization is.about 50 feeot wide and has so far been

traced about 500 feet in each direction from the open cut.
The trend of thies zone appears to be that of the iron-stained
quartz velns and.stringers---that is, about N, 45° E. The
northwegt side of the lode is reported to carry more schoel-
ite than the other side. Two sghafts--one 32 feet decp, north-
east of the open cut, and the other 28 feet deep, southwest
of the cut-have been driven to ascertain the value of the ore
along the lode., It ig sald that thesc shafts ghow a higher
contentt of ascheelite in depth than at the surface.

Migcellaneous Localitles

YSeveral other small tungsten lodes in Seward Peninsula
have been worked by placer-mining methods. These include
the lode on Twin Mountain Creck, the Lynx claim, on the north
gide of Glacier Creek, and another small lode on the divide
between Glacier and Rock Croeks,”

Lost River

The Lost River tin mine on Cassltecrite Creek, a tributary of Lost River,
in the York district, is a potential source of tin and tungsten. Wolframite,
an iron-mangancse tungstatc, and cassiterite are constituents of three types
of deposits, as follows: the Cassiterite dike, 0.56 percent Sn and 0,18
percont WO5 the granite ore zone, 1.27 porcent Sn and 0,287 percent WO
and a very large contact metamorphic zone, 0,25 percent Sn and 0.05 pergent
WOz, The Burecau conducted extensive investigations at Lost River from

22 to 194l and reported the results of this work in R, I, 3902, "Investi-
gation of the Lost River Tin Deposit, Seward Peninsula, Alagka,"”

PLACER DEPOSITS OF THE NOME AREA
Location
The Snake and Nome Rivers in the Nome region on Seward Peninsula are
easily accessible from Nome by gravel roads or the Seward Peninsula Railway

on Nome River. Filgure 5A shows the location of stroams from'which scheel-
ite-bearing gravels were mined.
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Histony

The presence of scheelite in many of the streams in the Nome region wasg
reported by Moffitﬂﬁ/ in 1905 and 1906, Scheelite remained in the sluice
boxes or pans and caused trouble in cleaning the gold.

J. B, Mertie, Jr.,ll/ reported that in 1916 the Pioneer Mining Co. on
Sophie Gulch mined 4,000 to 5,000 cubic yards end produced a large part of’
the gcheelite mined 1n Alagka in 1916.

Placer-mining operations for scheelito also were pursued on Rock and
Glacier Creeks. In 1916 other gold-placer operators started saving the
scheelite recovered from thelr operations. .

Approximately 47 toms of tungsten concentrate, mainly z-'cl'xoelj.to but
including a little wolframitc, was produced in Alagka during 1916, -

Several prospectors were searchlng for scheolite in 1942, In recent
years no attempt has been mado to save scheelite in gold placer operations.

Phyeical Featurcs

The portion of the Snake River visited by Helde in tho summer of 1942
lies in a flat valloy about 1-1/2 milcs wide, through which the river
meanders in a southerly direction. In the vicinity of Glacior Creek, drill-
ing has shown the bedrock to be over 100 foet below the surface. Surface
elevation ig approximately 100.fcet above soa level. Mining the river
gravels would require the use of dredges with exceptlonal digging capacity.
Tributaries on both sidos of Snake River oxtond cagterly or westerly for a
few miles into the hills forming tho drainage systcm.

Vo Orc Depositeg.. .. -

The following tributarics of Snake River have shown notable amounts of

scheolito in past gold dredging oporations: o
. B . Y.

Anvil Creck, for throc-quarters of a mile noar its:upper end, vas
dredged to & width of sbout 250 feet., Appreciablé amounts of scheelite
were found in this portion of the stream and were discarded. in the tails.
Depth of gravel wds rcported aa approxlmatolv 14 fect., A stroam of water
flows all scagon. ~

10/ Moffit, F. H., Geology of the Nomo and Grand Ccntral Quadranglos, Alagkas
U. 8. Gool. .8urv. Bull: 553, 1913, . 13h.

11/ Mertie, J. B., Jr., Placcr Mining on Sewald Peninsula U. B. Geol. Burv.
Bull. 662 1918, p. L57. :
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Snow Gulch was mined hydraulically“for 5,000 feet, It was worked. for
a width of about 150 feet and a depth of 6 fest., Snow Gulch is dry, but
the United States Smelting, Refining & Mining Co. ditch CrOSSes its head.

Glacier Creek was dredged for about 'l mile for a width of 300 feqt.
Mining depth was reported to average 12 feet. Running water is avalleble.
throughout the working season.

Rock Creek gravel is known to contain schéelite for a length of 1.1/2
miles. The gravel is 200 to 300 feet wide and about 12 feet deep. A portion
of the length has been mined hydraulically. Running water is available
throughout the working season.

Between Rock Creek and Baltoe Creek are two dry gulches - Lindblom and
Prospect Creeks - about 1/2 mile long, 25 feet wids, and & 40 5 feet deep.

Balto Creek gravel is 25 feet wide and 4 to 5 fcet deop for half a mile.
Vo informatlion was obtained on whether water flow was constant or intermit-
tent,

Sledge Creek gravel is 50 feet wide and 5 feet deep for a 1ength of
half a wile. Running water ig available throughout the working season.

Boulder Creek gravel was mined hydraulically for four claim lengthe
below the mouth of Twin Mountain Creck. At the mouth of Twin Mountain Creek,
the Boulder Creck gravel is about 100 fect wide and 10 feet deep. Three
claims downstream it is 300 feot wide and 25 feet deop. Virgin gravel
remains downgtream from the hydraulicked portion, where the gradient wag too
flat for hydraulicking. Running water is available throughout the working
Seagon.

Twin Mountain Croek is tributary to Boulder Crcek. The gravel wag
mined hydraulically for about threc claim lengths., A pertion;of Twin
Mountain Creek was worked for schoclite as well ag gold, It is ‘upcertaln
what portion of the gravel may still contain schoolite. - Running water l1s
available throughout the working scason. .. ' C

Bangor Creck gravel was dredged Tor about 1-1/2 wiles 1ﬁ 1921. The
deposit was dredged for 200 fect to depths of 10 to 18 feet, Running water
ie available throughout the working scason.

Butterfield Creck, at the head of Bangor Crook, also was worked., No
othor information was obtained on this creek.

Divining Creck gravel is virgin ground for threo»quartcra of a mile.
The width of this deposit is 125 fect and the depth ranges from 5 to 6 feet,
Scheelitc content and water flovw are unknown.
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The Ore

Most of the foregoing creeks have aquady boen exploited for gold,
Insofar as is known, scheelite is the only other valuable mincral romaining
in the tails. Lindblom, Prospect, Balto, and Divining Croek gravels have
not been mined and are roported to cerry small amounts of gold. During past
gold placer operations, schcelite in concentrates wag genorally congldercd
a nuisance, and fow rocords of ite valuc werc kept.

The examining enginaer was unable to obtain reliablo reports on scheel-
ite contont of ,the gravel. Various conversations worc held with officials
of the United’ States Smclting, Rofining & Mining Co, ‘and with individuals
who wore prospecting for scheclite in 1942, as a result of which it appears
posgsible that the scheelite contont may range from 1/2 pound to 2 pounds
per cubic yard., The lower figure is probably closer to the average. The
highcr figures wore rcported from prospecte on Prospect and Balto Creeks.

Scheelite concentrates soon by the Burcau of Mines ongincer contained
10.to 20 percent impuritles, chicfly garnet, megnetite, and other unidenti-
fied minerals. Some of the impuritics could be removed mognetically, and
it is bolieved that a 60- -percent concentrate could be ehipped. Scheeolite
particles in the conccntrate were slightly rounded grains ranging in size
from about 10-mesh to 1/2 inch diamcter. Gravel was commonly compoged of
schigt and quartz., Few boulders over 2 fcot in dlamcter were noted.

WILLOW CREEK DISTRICT
Scheelite in emell smounts has boen found at the Indepondence, Gold
Cord, and Fern mines, all gold producers in the Willow Creok district, 15
miles northwest of Palmer, Alaska.

Independence Mine

In the Indepondence mine, the voin is composed of guartz and e "fi1l
of crushcd quartz diorite. Scheclito is prosent in the quartz as small
graing, blebs, and stringers, but it docs not occur in tho quartz diorito
"£ill," The minoral is fownd on the 1,100-, 1,200-, 1,230-, 1,300-,
1,500-foot levels, dut the distribution is spotty, most of the quartz is
barron of scheelite, ,

It is found in greatest abundance in stope 1 on the 1,200-foot level,
where the quartz is 18 inches thick and the orc is belicved to average a
fow percent in WO Pockets of ore as large as 8 inches in diameter and
containlng 50 peréent scheelitc werce found in stoping.,

The exposcd vein on the 1,100-foot level shows scattered grains end
short stringers of scheclite between raises 2 and 3. The mine is worked
primarily for the gold, the schoclito alone belng teoo pscerco to warrant
production. The principal veln minerals arc Quartz, schoclite, pyrite,
galona, and soricite. The schoclito is often readily distinguished without
the use of an ultra-violet ray lamp, because ite light-*bo. dakk-brown color
contragts sharply with the milky quartz, :
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Gold Cord Mine

Scattered grains of scheelite occur in a quartz vein at the Gold Cord
mine. In most places, the scheelite is present in insignificant amounts.
The highest-grade occurrence is on the 300-foot level 7O feet from the
south face, where a 2-inch quartz stringer ghows, for a length of 1 foot,

" a scheellte content of several percent, The.350- ahd LOO-foot 1evels,appear
%o be nearly barren of scheelite. : -

Fern Mine

The Webfoot vein in the Fern mine shows a fairly persistent though
gparse, distridbution of tungston throughout 1ts cxposed length on the 200-
foot level and in the stope botween the 200- and 300-foot levels. At this
mine the mineral is croamy in color and occurs in the quartz as scattered
grains and stringers...In the first drift south of the 200-adit portal a
stringer 8 inches long and 2 inchos thick 1s estimated to contain 15 per-
‘cent scheelito,

,‘HXDER DISTRICT IN SOUTHEASTERN ALASKA

Location and Adcossibility

. The Salmon River of Hyder district is in tho West Coast Range of
Southeagtorn Alaska., Hyder is at tho mouth of the Salmon River and at the
head of the Portland Canal, about 135 miles north of Prince Rupert, British
Columbia. Prince Rupert is the weetern terminmus of the Grand Trunk Pacific
Railroad of the Canadian Netional Systcim. Hyder is 2 milee southwest of
Stewart, British Columbia, which is at the mouth of the Bear River, which
flows entirely in British Columbia., Tho international boundary follows
approxlmately the summit of the Boar River ridgo, the divide between the
Bear and ‘the Salmon Rivers. Tho prominent peaks cxceed 5,000 feet in
altitudo, the highest are Mount Dolly and Mount Welker. The principal mines
of the Hyder district lie in this region.

A good highway leads from Stewart to Hyder and from Hyder up the
Salmon River for 11 miles, thon along Cascade Creek to the Premier mine
in British Columbia about 15 milos from Hyder. Hyder is a town of about
100 inhabitents. It has postal and stoemship servico. At prosent there
1s wockly service to Stowart by the Union Steamship Co. from Vancouver,
whoro dircct comnections arc mado to Scattle. Tho Canadian boats make, the
trip from Vancouver to Stewart in thrcec days. A woekly malil boat operated
from Kotchikan to Hyder by the McKay Transportation Co. can carry all
ordinary freight. Kotchikan is scrved by the Alaska Steamship Co., North-
land Trangportatlion Co., Canadian Pacific Rallroad Co., Canadian National
Stoamship Co., and the Alaske Transportation Co.-

Since the discontinuancce of tho Hyder Radio Co. in January 1943, the
only telegraphic service 1s through Stewart, British Columbia,
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There is only one large mine in the area, the Silbak-Premier mine at
Premier, British Colunmbia, This mine is connected to the Stewart dock by
an 1l-mile aerial tramway. The commmities of Hyder and Steward depend
largely on the operation of the Promier mino. As a rosult of this opora-
tion there are stores at both Hyder and Stewart from which most’ ordinary
items can be purchased at moderate prices. There are good 1living conditions
in Hyder and Stewart, &nd during the summer months it is feasible for men
to drive back and forth to the Riverside mine; somc even drive to the
Promier,

The Riverslde tunggten mine is 7 milcs north of Hyder on the east gido
of the Salmon River highway at latitude 56 or N., longitudo 130° oL W ., as
gshown in figure 6.

The Mountain View property is at latitude 55° 59' N., longitude 130° 03!
W., in the Salmon River mining district of southeastern Alaska, about 5 miles
in a northwesterly direction from the town of Hyder. Vein outcrops and sur-
face workings occur at an clevation of 950 fcet and occupy the wegt flank of
a low ridgc botween Skookum and Fish Crecks, as shown in figure 6. Tho por-
tal of the long adit is on Skookum Creck, about 550 fect north of the con-
fluence of Skookum and Figh Creeks.

Access to the propcrty le over a 4-foot-wide trail built and maintained
by the U. S. Forest Service, This trail lg suiltable for pack anlmals and
ample for transportation of suppliecs and material for oxploratory work.

Physical Featurcs and Climate

The topography is characterized by steep mountains, narrow canyons, and
rugged pveaks. The principal stroamg in the Hyder district are the Salmon
River, Fish Creek, Toxag Creck, and the West Fork of Tekag Creck. The
higher elevations are covered with valley glacierg and a large ice field.
The principal glaclers in the arce arc tho Chickemin, Salmon, and Texas,

Vegectation is the dense growth typical of southeastern Alaska, Spruce.
and hemlock, the principal timbor trees, furnish falr wood for heating
purpeses, but neither yiclds good lumber., The best fucl comes from alder,
which grows in the valleys., Timber line is at 2,500 to 3,000 fect.

Temperature ls variable in both summer and wintcér. The temperature is
normally moderate, though subcero woathor occurs during some of the winters.
The winter of 1942-U3 waes one of the coldest on record. A temperaturc of
-20° ¥, wag rccorded in January at the Riverside mine. From April throughout
October the temperaturc is mild. The rainfall igs least from April through
June and increages from July through October. Snow falls from Novemboer
through March and is heavicet -during Dccember and January. '

The Riverside mine surfacp'plant ig 300 foet above sca lovel,
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History and Production

The first dlscovery of mineral in the Salmon River or Hyder district
wag on the Bear River at Stewart in 1898 by early placer miners. The first °
record of any mining on the Alaska side was in 1901 on the Salmon River.
Mining operations were limited until a =mall boom cccurred in the area during
1909, but real interest in the district did not occur until the opening of
the rich gold-gilver deposits at Premier, British Colunbia, in 1918, Activ-
ity was then intensifled in both Alaske and Britigh Columbia, In 1923, after
a forest trall was bullt up the West Fork of Texas Creek, a number of claims
were staked and congiderable developmont work wag done in that area, chiefly
for lead, silver, and gold, though some molybdenum claimg weére staked. The
Big Missourl mine was located above the Salmon Glacier in British Columbia,

The Riverside mine and a number of other propertics along the Salmon
River became active in 1924, - By 1925 over 5,000 foct of development work
had been completed and a 50-ton mill, with flotation unit and tableg, had
becn crected at the Riverside. It is roported that during this time 218
tons of lead-silver-gold concentrate was shipped. Thore was a small leasing
oporation at the Riverside in 1928,

With the drop in the pricc of silver in that year, activity began to
decreage, and by 1932 the camp had almost rcached its present status, a
nearly abandoncd mining community. The only operations to persist have been
those of tho Silbak-Premior and the Riverside, the latter operating inter-
mittently on a small =scale.

The Riverside mine was cxamined by Durant Hill of San Francisco in 19LO
for the J. H. Scott Co., which did some developing during the fall and
wintor of 1940-41, The flow shoot was changed to adapt the mill for scheelite
recovory. During the summer of 194l. the ownors reported milling 3,400 tons
of ore, which camc from the northwegt drift stopo, the sublevel stopes,
Intermediate level stopes, and the Nos. -1 and 2 stopes in the upper tunnel
level. Thirty tons of scheelite concontrate containing M4 porcent WO, was
produced from this ore. Thils concentrate was shipped to tho General Electric
Co. in June 1942, The operators also rccovercd 49 tonz of galena concentrato,
which wag shipped to the Bunkcr Hill and Sullivan smelter at Kellogg, Idaho.
The reportecd contert of this concentrate was 68 percent lead, 31 ounces silver,
and 1.1 ounces gold a ton. From the available data, 1t is estimated that the
ore mincd avoreged about 1.3 percent WO,, 1.0 porcent lead, 0.5 ounce silver,
and 0.0l ounce gold a ton, and sand taifings carried about 0.1 percent WO5.

About 1,800 tons of slime tallings were impounded during the 191 opora-
tion, Approximately 1,300 tons of these tailinge, togethcr with 100 tons of
mined ore, were milled during the summer of 1942, Conslderable test work
wag carrled on to develop a sultable flow ghoet.in the mill; however, accord-
ing to the company's rcports, 36.6 tons of 10.15-percent WOB concentrate was
shippcd in October 1942 to the Genoral Elcctric Co. : e

During the summer of 1942, the mill operated intermittently and demon-
gtrated a capacity of about 1 ton an hour.
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The Mountain Viewipfoperty was discovered in 1917 by John Hovland, In
March 1924, a group of Ketchikan businessmen cbtained an optlon on the Hovland
group of five claims, On July 15 of that year, the Mountain View Gold Mining
Co. was incorporated under the laws of Alaska for the purpose of exploring
and developing the property. Licenge feee have been maintained, and the
corporation, althouph almost dorment, is gtill intact.

From l92h to Novemher 1, 1928, the property underWBnt active develop-
ment, Under the supervieglion of Arthur O. Moa, general manager, & camp was
constructed, a hydraulically operatod power plant and compressor were
installed, & 4,000-foot aerial tramway to the Salmon River Highway was built,
the surfaco was trenched and mapped, and over 4,000 feet of crosscut and .
drift were driven. In addition, the original fin claims plug two addltional
claims were paténted, and payments on the property were completed, The Gray
Copper vein, on which the Bureau of Mines later undertook cxploration, was
explored by driving the adit In Decombor 1927, but-little drifting was done
on the vein at that tiie, as tho presence of scheelite was unknown. Opera-
tions wore suspended November 1, 1928, and, aside from limited repair work,
no Turther development has boon carried on by the Mountain View Gold Mining
Co.

No ore hae-boon shipped from the property, nor has any appreciable amount
of orc been stock-piled on the dgump, as most of the dovolopmont vork con-
sigted of crosscuts.

RIVERSIDE MINE

Property and Ownership

The Riverside mine is owned by Strong & Black of Scattle and is undetr
option to J. H. Scott Co., Merchants Fxchange Building, San Francisco, .
Calif. The plant and equipment arc owned by the J. H. Scott Co. There are
10 patented clalms in the Riverside group. - :

Gonorel Geology

The cou7try rock 1g the Texas Crock granodioritc of the West Coast Range .
batholith.l2/ Bands of Hazelton rocks arc included, The Hazolton group
comprises greenstone, tuff, volcanic breccia, graywackes, slate, argillite,
quartzite, and occagionally soms limestore. The granodiorite and the ghear
zonos are-cut by dark malchite, lamprophyres, end monzonite dikes. The dike
rocks are post mineral in age and apparcntly have no bearing on deposition

of the ore. : These dikes strike in a northerly direction and dip to the wost
at about 65 degreos. The marked shearing has occurred over a length of '
several thousand feet and ranges in width from 50 to 100 fect. Folding
within the zonc has been noted. The principal shear’zone is known as the
Lindeborg. On the footwall sido of thc zone a gnelesoid granodiorite is
first oencountored, which passes into gneiss and schist. On the hanging-wall
gide, granodiorito porphyry is gonerally oncounteored.

12/ Buddington, A. F., Geology of Hydcr and Vicinity, Southeastorn Alaskas
‘ Geol, Surv. Bull, 807, 1929, p. 13"
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Oceocurrence of Depoglts

Three veing are developed on the Rivcrside property - the Lindeborg,
Riverview, and Cross. These veins are.of the quartz fissure-vein type.
The Riverview and Cross veins lie iIn the granodiorite, where the shearing
has not beon extensive, though considerable movement i1s shown by gouge
and glickensides., The Lindeborg or main vein lies in a shear zone of
gneissoid and schistose rock, :

Thepe are two types of ore occurrence. One is the narrow pyrite schigt
veln structure morc common along the hanging wall of the shear zonc; the
other conslsts of wide, magsive, white quartz containing large cream-yellow
crystals of scheeclite. The quartz type 18 not as contipuous ag the pyrite
schist mineralization, as it widens or pinches in relatively short distances.

The scheelito 1s principally of a light brownish-yellow color -and is
rarcly white. Under the ultraviolet ray lamp it fluoresces a creamy white,
only occasionally a golden yellow, Very little powelllte occuras., -

The Riverview vein has a general strike of N, 60° W. It is parallel
to the Lindeborg veln and lics about 500 feot easgt of it.,. The veln consists
of quartz with some galcna and pyrite. The quartz ls several fect wide
at the surface but ranges from 10 inches to small stringers underground for
a digstance of 250 feet,

The Cross vein lying between thc Riverview and Lindeborg veins strikes
north-south with a westerly dip of 30 to 50 degrees. Veln widths range
from 6 inches .to 4.5 feet both along the strike and the dip. The minorals
are quartz, galcna, and pyrite, with some chalcopyrite, sphalerite, and
phrrhotite. The vein is traceable for 650 fect, and a large part of it,
vhere exposed, averages 2 feet in width but pinches out as 1t approaches the
gheay zone in which the Lindeborg vein occurs.

The Lindcborg vein-oceurg more or legs in the center of the ghear zone,
has an average strike of N. 50° W, and an average northeasterly dip;of 65
dogrees., This voin is traceable underground for 1,000 feet along the strilke
and for a depth of 300 feet. On the surface, thc Vein can be traced over
1,500 feet, and the difference in clevation botween tho two extremities is
approximately 700 feet. O the surface and near the west end of the under-
ground workings the quartz vein is 5 feet wide: however, the vein 1ncreasos-.
in size from a fow stringers in the gneissoid and schistose rock to sevoral
fect of the mineralized material, the ‘average width being 3 feot.

The principal minerals of the Lindcborg vein are quartz of a milky and
vitreous nature, galena and pyrite in varying amounts, with some chalcopy~
rite, sphalerite, barite, and schoclite, Tetrahedrite has boen reported,
and in somc places galena up to a feoot in width has bocn found. The
Lindcborg 1s the principal scheelite-bearing vein, though thore are a fow
minor occurrences of goheelite in both the Riverview and Cross veins., In
a number of placos scheoelite velnlets are scveral inches thick and contain
large crystals. The scheelite-bearing stringers range in width from seams
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to ag much ag 10 inches. The widest cccurrence of scheellte is in stope 2
on the upper level, where the qQuartz vein carried scheelite for a width of
6 feet. The longest ore shoot is on the upper level in.what is termed, in
thig report, the East ore body. In thisg ore body the scheellite mineraliza-
tion is 250 feet long; of this, the measured ore shoot 1s about 160 feet
long., This lens extends for nearly LOO feet on the dip, as indicated by
the dlamond-drill holes. Smaller longes occur in the uppor tunnel level
to the east, one about 25 feot in longth at stope 3, one about 20 feet in -
length at crosscut 2, and one 20-foot lens at raise 1. Other scheelite oc-
currences in the upper tunnel are of minor importance.

The other principal occurrcnce of scheelite is in the West ore body in
the Mill tummel level., This lens extends along the strike for about 90
feet and on the dip for about 100 feet. This is a narrow ore shoot, but
it hasg possibilities of a downward extonsion that would justify further
exploration. -

There are several minoy occurrences of scheellitc in narrow stringers in
tho goutheagt drift.of the Mill tunnel level.

Scheslite occurs in the sublevel and in the intermecdiate level in a
divided vein, onc on the hanging wall and one on the foot-wall side of the
shear zone. Mogt of the ore in this arca has been mined out.

Scattered. scheelite occurrences werce noted in the upper surface tunnels
and the open cuts along the outcrop. Mineralization has been observed over
a vertical range.of 700 feet and a horizontal range of 1,000 feet. With
this wide distribution, there are poasibilities of devoloping other minable
orc shoots. .

Work Done.by the Bureau of Minos

Exploration by the Bureau of Mines bogan in June 1942 and was completed
in March 1943, )

Diemond drilling was the major function and the most important pért of
the work. TFour surface holes totaling 1,560 feet and 37 underground holes.
totaling 3,100.5 feet with an over-all total of 4,660.5 foot were completed.

Undorground work by the Bureau of Mines consisted of cross-cutting and.
raising, Several stations were excavated at wnderground diamond drill sites.
Threc full stations wero cut for diamond-drill sot- -ups and geven partial
cut-outs for diamond drill set-ups werc mede., Crosscuts 1 and 2 in the
upper tunnel level were driven 42 foot and 24,5 fcet, respectively. These
crogscuts were driven primerily to obtain favorable sites for diamond-drill
exploration above and below the level; but, in addition, important geologi-
cal informatlon was disclosed. Raise 1 in the upper tunncl level was
advanced 15.5 feet to disclosc the limited extont of ore above the level.
ﬁitotal of 82 feet of underground developing wag dono by the Burcau of

nes. :
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In conjunction with exploratory work, it was necessary to repair ladder-
ways, put in stull timbers and staging for channscl samples, repair pipe lines,
maintain traile, remove snow from roads and around buildings, .and repair
buildings. T

Sampling and Analysls

A plan of the Riverside mine is shown on figure 7, a ‘sectlon through
the workings on figure 8., Sections through the drill holes on the East ore
body and the sublevel ore extension are shown on figures 9, 10, 11, and 12,
Figurc 13 ghowe analyses of samples taken in the underhand gtope in the Mill
tunnel, Figure 14 shows enalyscs of samples in ctopes 1, 2, and 3 and the
East raise. Flgure 15 is a section cn the plane of the veln in the Bast ore

body.

Fifty-three chamnel samples were cub at the Riverslde mine, Thirty-
seven core samples and 47 sludge samplcs were taken from the ddamond-drill
work, ‘ o '

Samples of diamend-drill corcs were taken only where scheelite was shown
by the ultraviolet ray lamp to be prcsent. The entire corc of the intervals
sampled was analyzoed. Cdye recovery in the scheelite-bearing zone averaged
better than 95 percent. Considering the good core recovery, sludge analyses
were dlscounted excopt in holes M-2 and M-32. 1In most casgecs sludge recovery
wasg low. )

The true or normal thicknoss of the veln has becn calculated for each
core sample, and.the woighted Woa‘oontcnt has been calculated for each hola.

West ore body. - Nine samples cut in the underhand stope in the north-
west drift, Mill tunnel level, over a length of 33 feet and width of 2.4
feet, averaged 1.21 percent wo3. Woet of this underhand stope, flve samples
wore cut over a length of 20 féot and an averageo width of 2.9 feet. The
average content of these samplesg was 0.18 percent WOB.

Fagt ore body. - In stope 1 an average of nilnc sample intervals sghowed
a zonc 1.3 feet wide and containing O.43 percent WOz, In the Fast raise an
averoge of four sampleg over a distance of 80 feet thows a width of 1.4 feet
containing 1,24 percent WOz. In the mein drift from the Easgt railse to stope
2 an average of three sampies over 18 feot shows a width of 3.6 feet con-
taining 0.20 percent WO,. The bost orc in the mine was found in stope 2,
where an average of 12 sample intervals over 46 feet shows a width of 5.25
feet of ore comtaining 1,03 percent WO,., East of this stopo two samples
showed a 12-foot zono 0.9 foot in width contalning 1.41 percent WOz, The
diamond-drill holes encountercd ore in tho East ore body as follows:

D, D. H. Width, foet Percent W05
8-3 © 5,8 2,60 '
M'18 6.0 1.65 '
M"ls 105 0'57
M""l7 }4‘-7 0075
M-28 1.7 1,18
1935 N
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The tungsten content of ore in the Weat ore body is close to thefaverago

of the Eact ore bedy, andran avorage for measured and indicated ore hag been
taken at 1.21 percent WO5.

The study of the analyslis values near the limits of the indicated ore
body and in the diamond-drill holcs outglde of the limits of indicated ore
demongtrates that O, 5 percont W05 can be considored a fair- -average for
inferred ore. :

The most pronounced lead-silver occurrence cncountered in the diamond
drilling was in holes M-18 and S-3. These indicatcd the possibility of  pro- .
ducing a substantial quantity ¢f lead in the East oro body. The following
perccentages of lead, silver, and gold were obtained from analysis of core
samples in holes M-18 and 8.3,

1 | Normal thickness of | Load, !Ounces per ton
D, D, Hole! Samplo ' veln intorval, feet | percent | Silver !Gold
M-18 HC 14 1.8 3.22 | 2.25 10,075
BC 15 | 0.8 1.22 | 1,20 |0.050
HC 16 | 0.7 4,78 jla.4k 10,195
HC 17 | 0.8 .77 | k.2t -
HC 18 C . 049 . 6.89 | 3.80
S-3 HC 33 1.9 7.00
| HC 3k ! 1.8 0.15 |
HC 35 | 2,1 5.00 | - i

Development

Tho Riverside mine is developed by over 6,000 feet of underground work-
ings. The main.or Mill tunnel level is driven on the Riverview vein at an
elevation 6Q feet above the highway on a level with the top of the mill,
Below this level are two short tunnels driven on the Riverview vein and
vhich are now covered by the Mill-tunncl dump.

The Riverview fissure wag followed for 500 feet to a polnt where .it
intersects the Cross vein. The vein pinchos at 200 foct from the mouth of
the tunnel and virtually dicappears at 250 feet. No ore of cconomic value .
vag found on this vein. "

The Cross vein wag developed to a depth of 250 fect below the MI1ll :

tunnel level by a winze and two levels at depths of 140 feet and 250 foet.

The drifts were driven, according to the roports, north and south from this

winze at these levels. The first lovel 1s rcported to have some 300 feet

of drifting. Stoping was carricd on from thesge leovels and from two stopes

south and two stopes north of tho winzc above the Mill level. Therec are no
authentic records of the production, but reports indicate that consideradble
high-grade lecad-glilver-gold orc was minod from these stopcs. The present

watcr level in the Cross vein winze is nOW'75 fcot below tho Mill turnel

levcl,
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The Lindeborg vein has been developed by four tunnel levels, an inter-
mediate level, a sublevel, numerous raises, crosscuts, and stopes. The lower’
tunnel isa1150~foot drift on the vein from a large surface outcrop in the
gulch north of the bunkhouge. -This tunnel is 20 feet below the elevation of.
the will and 70 feet below the Lindeborg tunnel. Near the mouth of the
tunnel a 2-foot quartz vein breaks up into quertz stringers and- shear-zone
seama within a diptance of 50 feet. No scheelito was cobssrved.

The Lindeborg vein on the Mill tunnel level is reachied by the Cross vein
drift and also by a crosscut driven 500 feet easterly from the drift on the
Riverview vein at a point 250 feet in from the mouth of the turmel. The
ghecar zone has been drifted on easterly for 450 feet and west for 375 feeot,
with about 120 feet of work in four crogscuts. Scattered scheellite was
obgerved in several places in the Easgt drift. Mineralization wag more prom-
inent where the main crosscut cuts the shear zonme. Soveral showings of
scheelite in the Northwest drift cncouraged exploration with the diamond
drill, but no parallcl veins werc developed. The undorhand stope of the
Northwest drift in the Fagt ore body is thc most promising scheclito occur-
rence on this level

From the offsot crosscut at the eagt end of the Northwost drift an
inclined raise is driven to the intermcdiate level, a vertical distance of
118 feet., The sublevel is at 80 feet vertically above the Mill tunnel level
extending to the cast of the raise. The Lindeborg adit tunnel is 76 feet
above the Mill tumnel level. The uppor tunnel is 202 feoot vertically above
the Mill level. Two fairly extensive stopes from the West drift of the Mill
tunnel level were carried up to the Lindeborg tunnel on the lead-silver-gold
ore during the early operations. These Wore extended to the intermediate
level,

The sublevel shows both a footwall and hanging-wall vein from which
considerable scheelitc ore was stoped to a height of 4O feot ebove the inter-
mediate level in 1941, This sublecvel is about 100 feot in longth. The heng-
ing wall and footwall stopes arc connectcd above the intermediate level. A
small amount of ore was romoved from the hanging wall stope in 1942,

Easgt of the main raisc from the Mill tunnel level, scheelite-bearing oro
was mined to a height of W40 feet above the intermodiato level., Fifty feet
eagt of this stope a ralge 75 fcet high is in ore containing scattered occur-
rences of scheclite. West from the main raise on the intermediate level
towarlls the surface are two fair showings of scheelitc. Howover, there 1s
not much unmined orc above these points. - It is reported that most of tho
gchecllte ore from the intermediatc level egtope came from the old pillars
left after mining the lead-silvor-gold ore in the carly opcrations.

The Lindeborg tunnel is open for 175 fect, at which point it becomos
part of the old stope that extends from the Mill level through the Lindoborg
tunncl to the surfacc. This gtope was on the largest shoot from which load-
sllver-gold orc was rcmoved in the carly operations.
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The upper.tunnel level "has been driven eagt on the Lindeborg vein for
1,000 feet: The quartz-bearing vein invthe shear zone 1s a few inches to 7
feet wide. .Galena and pyrite are thc principal minerals. In the oarly opera-
tions, two stopes were worked - one, 100 fcet east of tle tunnel mouth, for a
digtance of 120 feet to a height of 55 feet, and another, 500 fect éast of
the tunnel mouth, for a léngth of 70 feet and a height of 35 feet.

Though pyrite 1s seen in a number of places throughout the length of the
tunnel, there is only one ilmportant scheelite ore body on this level, namely,
tho Eagt orc body in the vicinity of the East raise. The East raise is 640 -
feet from the mouth of the tunnel and reaches o height of 80 feet. During
194142 the present owners removed chout 350 tone of ore from what are known
ag stopes 1 and 2 on the Eagt ore body.

On the outerop, in line with the face of the upper tunnel and about 400
feet above the upper tumnel, the quartz vein is exposed by an open cut for
about 150 foet. : Scattered scheelite shows in this cut.

Typical Texas Creek granodioritc is oncounterecd in the various levela.
In the main workings the altercd granodiorite porphyry, gnelssold granodio-
rite, gnelssold schist, also aplite, malchite, lamprophyre, and monzonite
are exposed by tho underground workings and diamond-drill holos.

Benecficiation by the Scott Co.

In 1943, the mill had a-capacity of a ton an hour or 25 tone a day.

After making tegts with their flow sheet and the use of reagents, in
January 1943 the Scott Co. plermed to uec 0.15 pound of "quebracho" per ton
to depress the scheelite in the sulfide circult and to usc "elastoll” at rates
of 0.6 to 0.75 pound por ton as a collector instead of soap and oleic acid.
Elagtoil is a figh-0il product gold by the Industrial 0il Products Co. of Los
Angeles. Quebracho is a tannic-acid product developed by tho American
Cyenamid Co. It is an ceffectivc deprossant of scheclite at low pH percent-
ageg. After the pH 1g railsed in the scheelite circult, the scheelite floats
readily, and quobracho then acteg as o depressant for caleite and silicate
minerals.

The flow sheet shown in figure 15A wasg used durlng tho latter part of
the summor of 1942, _ .

Scheelite concontrate produced prior to 1943 wag 8614 to the General
Electric Co. at Cleveland. The concentrate, being virtually molybdenum free,
i1s a good product for the manufacturc of tungsten-filament lamps. The lead
concentrate was s0ld to the Bunkerhill & Sullivan Smelter at Kellogg, Idaho,

The cost of tungsten producte at the Riverside mine during 1941 and 1942
wag high, owing to the intermittent opcration, experimentation,:lebor condi-
tions, and numerous difficulties oncountered. No accuratc représentative
tornage cogts are avallsble,
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Min% ore Slime pond tailing

\
Grizzly 6 by 3 feet 2-inch Wemco slime pump
5 h,p. motor
8-inch Trayler gyratory crusher 20- by 10-foot Dorr thickener

30 h.p. motor
1/2-inch *prod_uct to 100-ton ore bin 3-inch Wemco slime pump

4- by 5-foot Ball mill
{
27-inch Ey 14-foot Dorr classifier

Ove;'size

Overflow-60 mesh

16- by 1l0-foot Dorr thickener
3-inch Wilfley-Wemco slime pump 5 h.p. motor

Flotation clrcuit

25-percent density pulp

Sulfide rougher unit - 10 Kraut type C cells - 5 - 15.h.p. motors
Frother - creolic acid
Collector - zanthate Z-6

Tailsy - schet'ali'be and sand Concea'?'brate - gulfides

1 Wilfley table

Sulfide concentrate
t e

Scheelite rougher unit - 8 Kraut C cells - 4 - 15-h.p. motors

Frother - pine oil i
Collector - oleate flaskes and olelc acld

l Talls from cleasner

"pH" coni:rol - goda ash-dry

Talle - to waste —im

Tails - EIB.I!ld. ~ to wagte C )-L
Rougher co'ne - gcheelite
Scheellite cleaner unit - 2 Kraut type C cells - 1 - 15-h,.p., motor
Gangue dispersers - (sodium silicate, aerosol)
Scheelite concentrate 3
Tails - to 2-inch Wemco slime pump
Oliver filter - 6-foot drum i 5 h.p. motor ]
complete unit "River
Scheelite concentrate - sacked Sulfide pond

Figure 15-A. - Flow sheet 2, Riverside tungsten mill, July [942.
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MOUNTAIN VIEW MINE

‘ Property and Owneréhwg

Seven patented claims and two unpatented claims make up the Mountain
View property. The petented claims are Figh Creek Nos, 1 to 5, .inclusive,
Silver Fallg, and Silver Fallg Fraction, the unpatented claims are Fiﬂh
Creek No. 6 and Figh Creek Fraction. S Y oL

The Mountaln View Gold Mining Co. has title to the patented ground ond,
ag far as can be ascertalned, its locations of the unpatented claime have not :
been contested nor invalidated. The company also held a preliminary permit
from the Federal Power Commission covering the water-power rights of Fish
Creek. Present status of this permit is not known.

General Geolqu /

Portland Canal (fig. 16), “at tho head of- which lies the Salmon River
mining district, ‘cuts obliquely across the Coast Range batholith, This bath-
olith, trending northwest, extends 1,100 miles from southern British Columbia
into Yukon Territory and ranges from.?O to 110 miles in width, The deposit
examined lies near the northenst flank and within tho' intrusive, which at thls
point is about 50 miles wide. Outlying <dikes,” é11ls, and stocks genetically
related to the maln batholith further increage the width affectod by intru-
sives to over 100 miles. (See fig. 16.)

Four main groups of rock are present in the distrlct" (l) the Texas .
Creck grenodiorite, a great central intrusive mass; (2) the Hazelton group,
of probable Jurassic age, comprised of greecnstone, tuff, volcanic breccia,
graywackc, slate, argilllte, quartzite, and rare :limestonej (3) the Hyder
quartz monzonite, & pinkish intrusive composing the Hyder batholith; and (4) -
the Boundary grenodiorite, a pink intrusive composing the Boundary stock.
Only the Texas Creek granodioritc and the Hazelton group, the Bear River
geries of which ig in contact with the bathélith on its northeast flank, are
known to carry mineral deposits of economic importance., The contact, which
hag a northwest trend, is locelly ilrregular in. strike. )

Occurrence of the Doposits

The deposit occurs aa a .ctoeply dipping fissure vein having a general
strike of about north 48° west and a dip of 500 northeast, as shown in
figure 17. The vein hag been exposcd by open cuts for a distance of 460 feot
along the' strike as well as by o crosscut, a drift; and a shaft. Underground
drifting, including that done by the Bureau of ‘Mines, exposes the veln for o
digtance of 315 feet. The digtance along tho dip betweon this drift and the
outcrop ig 360 feet. The exposed part of the veln lics cntiroly within the
Texas Creck granodiorito.

13/ Work citod in footnote 12.
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A tontatlive interprctation of the geological structure of the dcposit is
shown on figurc 18, prepared from obscrvations mode during Bureau of Mines
exploration, It will be noted that the vein, though continuous, pinches and
swclls in corresponding longths both on the surface and underground. Pinched
lengths, in both cases, show shattering, thin traces of gouge and poor miner-
alization.” Tho widcr portiong of the veln show elight shoattering, no gouge,
and generally good mineralizotion. It will also bo noted that the strike of
the better portions of the vein is, in cvery case, 5 to 15 degrees nearer
north than the pinched sogments. From the above it is belicved that contom-
porancously with or- following the csgtablishment of the fissurc, slight move-
ment, as indicated by the arrows in figurc 18, caused both the formation of
opcnings favorable for dopoeition and leongths of ‘sheared, tight rock unfavor-
oble for deposition., Movement having a horizontal‘component of 2 to 3 feot
would have been ample for the establishment of this structural control.

Four shoots of mincralization raking approximately north 60° east are
shown on figure 18. Shoot 2 has Pecn cstablished from undorground and sur-
facc exploration, shoot 3 is not well dofined underground, shoot 4'is
cxpoged on the surface but not undorground, and shoot 1 is ekposed partly
on tho gurface and for a few fect undorground

\

Character of thc Ore

Scgregation of galena, sphalerite and silver indicates that mineraliza-
tion tock place in two or more steges. Pyrrhotite and schoelite appoar to
have bcen deposited contemporaneously, or nearly so, followed by chalcopyrite
and pyrite and finally by sphalerite, galena, and quartz. Gold and silver
in the native form are present in small but appreciable amounts,

Voin gangue conslsts of barite, quartz, sericite, chlorite, and small
altered inclusions of granodiorite.

Development

Underground dcvelopment 1s confined entirely to drifting and crosscutting,
of which there is a total of over 4,200 foct, including 226 feet completed by
the Burcau of Mineg. (Sec fig. 16. ) The Gray Copper vein was encountered
1,82% feet from the portal.

At a point 1,428 feect from the portal a branch crosscut was driven hy
the Mountain Viow Gold Mining Co. in a northeasterly direction to cut at
dopth other veins that apparently are not related to the Gray Copper vein.
No pogitive resdults were obtained from this work. Several veins were found,
but they werc of low grade, lacked any apparent continuity, and could not
be correlated with surface showings. The Gray Copper vein was not found at
or near ite projJected strikec in this crogscut, and it is believed that the
depogit oxtends only o short distence into the Bear River series, it at all,

All underground cxploration by the ownors took cognizange of the possi-
bility of futurc full-gcale oporoations. Crcss sections of the drifts and
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ANALYSES OF SAMPLING - LOWER DRIFT
NUMBER OF SAMPLE[WIDTH WO3|GOLD BILVER
(FT) |PERCT|OZITON OZ[TON| -
7458 167 |76 (045 | /75 — -~
725 /.08 [0.221 004 13,20 —
1058 150 (0.8 10.07 13.76 —
69.5 125 [0.22|TRACE|0.72__—
738 /17 Y005 [ 072 |/4d.24 ( u34
654 29200851024 15.26 —
ST 0 067 | 0050.0/5 ] 0.8/
J".é 100 |[NIL [TRAGE] 120
54.7 0.75 104717, 0.66
S/TL 330 /7 KOO5[ 0.27 [3./16 —
S/11 500 083 K0.0510.02 | /.56 —
44.8 175 1005 0,03 [ 0.37 —
40.6 .25 \NIL T0.0/ | 080 3
J6.3 /. 25|NIL_|[TRAGE]| 0.80 —
SILL350 0.00 [MOSAMPLE TAKEN —
2.4 [ 00 [NILLTO.Ol | 7.70 =
S/ILL300 /.43 10/910.77 | 659 —
28.5 167 |NIL 1007 | 1.20
4 /67 |47/ [0.27 | 239 —
S/ILL 25.0 267 145210.045]/9./16 —
200 2.J6 (0801 0.02 | 4.60
STLL 20.0 283 [4.77) 0.27 [48.75 =
JAR] 2,76 0.77 [TRACE | 3.56 — U33
S/ L 1500 0838 [0.060.29 142,14 —
S/LL 7504 050 (480 [0.02 | 2286 —
/0.0 /.42 [0.06 [TRACE| 040 =
STLL 70.0 0.92 (0.05] 0.02 [2.49 —
3.5 717 0051003 | 0.77 -
S/LL5 /.00 K0O5 | 0055 | 0.6 7 —
00 733 | 0.76 [TRACE | 0.36 —
S/LL 3 /00 [156 |1 0.03 [ 654 - /
205 0.75 /94 [0.0/5 (409 —
S/ 00 0831067 —THRACE—
2 /0 066096 0.02 | /165 —
275 0.83 1755 | 0.04 | 1.94 — / ‘
220 /133 1227 [ 004 | 1.57 —
225 2.6 17,36 002 [7.56 —
230 /.75 13.06 [0.04 | 7.76 —
235 /83 /35 00/ [/.0/
240 225 (06 | 0.0 | 229 u32
245 1.251037 1007 [2.87
250 /.00 1030 [0.035 1.22
255 /.58 133 | 0.2] [3.09 3
260 /58 337 103/ | 23]
1
NOTE: VEIN MAPPED AT BREAST LEVEL
e ——
20 0 20 -
SCALE IN FEET
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Figure 19. - Assay map - lower drift.




ANALYSES OF SAMPLING -
A 4% UPPER DRIFT
S,
%o LOCATION OF SAMPLE|WIDTH|WO3 | GOLD SILVER
o S IN FEET|PERCT| OZ/TONOZ/TON|
TSRO0 | 175 Koas | 001 | 12
% \
5 WESTEVALL 2 FEET | 42 |067| 008 | 127
N f§8$sw9fé”6lf FEET £33 1{ao5| 004 | 036
T A\ WEST-WALL.SFEET | /75 |<o.08| 0./0 | 105
Y EASTENALL VFOOT |\ 0. 75| 05| 014 | 177
' EQ%CEWFAL’?(I)-O‘I;. FooT 090 | 032 | 002 | 06/
CENTER OF CROSSCUT. | /33 | 080 | 0.04 | 40
" .1 FOOT
N igg/sw:téoa /.50 | TR. | 009 | 062
EQ%EEW?.E&% FEET | 175 |(aos | 006 | 139
’ EAST WALL. 2 FEET
NOTE: VEIN MAPPED AT BREAST LEVEZL ABOVE FLOOR 192 {@os | oo/ | 047
e — EASTEWALL. S FEET | 42 |(005| 001 | azs
20 N 20 "90 FACE, 4 FEET ABOVE 400 018 0.04 172
SCALE IN FEET Q‘? FLOOR . A

Figure 20. - Assay map - upper drift, Mountain View mine.
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crogscute range from 5 by 7 feet to 9 by 9 feet. Average tunnel grade 1s 1.9
percent. Mine track from the portal to the present face on the Gray Copper
vein is l2-pound rail.

- Roofs and walls stand well throughout the mine without timbers. Water
seepage into underground workings presents no problem, as total flow from all
rock openings amounts to less than 10 gallons a minute, A dralnage ditéh has
been excavated along the entire length of the tunnel. -

Both the grgnodiorite and the vein material are moderately hard, Froper-
ly tempered drill steel generelly drills 1L to 20 inches for each sharpening.
Breaking qualities of both country rock and vein material are such that holes
generally break to the bottom.,

Work Done by the Bureau of Mines

- An explorstory project at the Mountain View property was begun May 22
and ended October 24, 194k, 1In the course of this work the camp buildings
were rehabllitated; the dam, hydraulic line, and machinery were repaired; 226
feet of drifting was completed; 80 channcl samples aggregating 3.9 tons Were
collected; and the arca was mapped in detail. Figure 17 shows the pogition of
the Bureau drifting with respect to the vein.outcrop.

Sampling and-Analysis

ll

Bighty channel samples 12 inches wide and 6 inches deep were cut from the'
vein. These were reduced at the project site in accordance with standard
procedure by means of a Chipmunk crusher with shims of various gizes and a
nest of screens.

A pert of the analyses wae made by a local agsayer in Hyder and a part
by aseayers in Log Angeles. Samples were tested for tungstic oxide, fold,
and silver. Lead, zinc, and copper werec present in such small amounts that
they were of no economic importence.

. The position, width, and grade of all surface samples are shown on figure
17. Similar information for samples from the upper drift is shown on figure
20 and for samples from the lower drift on flgure 19. Shoot 2 has an average
width of 1.95 feet and containg 0.52 percent WO,, 0.052 ounce gold per ton,"
and 2,04 ounces silver per ton.

Beneficiation

During the exploration program at the Mountain View mine, a metallurgical
gample was taken from the lower level, which at the time. wasg: thought to be
ropresentative of the mineralized material, The sample was csgsentially quartz
with some pyrrhotite and pyrite and minor amounts of barite, scheelite,
gericite, chalcopyrite, and chlorite. Small amounts of galena and calcilte
also were present. The sample contained 2.6k percent tungstic oxide, 11.95
percent iron, and had 0.18 ounce of gold and 14.09 ounces of silver to the ton.

1935 - k7 -




R, I. b7k

Silver was present as native silver in wire form, A qualitative spectrographic
analysie of the free gilver shows a high gold content, which indicates the
gold ig alloyed with the silver. The bulk of the scheellite and gulfides was
free of gzangue at minus 20-mesh, but a small amounx of these minerals remained
locked to minus 65-mesh. :

Detalled sampling of the deposit indicated thet the metallurgical semple
was of mch higher grade than the avérage tenor of the mineralized material.
However, 1t was thought that the resulta obtained would be indicative of the
recoveries that could be expected Irom the lower-grade material,

Resulte of tabling tests indlcated that the sample was not amenable to
gravity concentretion., The scheclite concentrate contained 34.53 percent
tungstic oxide, roprescnting a recovery of 64,1 percent. Gold aend silver
recoverics were 55.1 and 25.8 percent, respectively. The sulfide middlings
contained 17.9 percent of tho gold and 46.3 percent of the sllver and assayed
0.136 ounce gold and 26,96 ounces silver a ton.

The flotation tests evidence further the refractory nature of the gample.”
The procedures followed in the flotation tests wore baaically as follows:"

The semple was crushed to minus 20-mesh and wet-ground in stages to minus
65-m:sh, A sulfide rougher concontrate was floated with Xanthate Z-6, reagent
208, and frother 52, The sulfide rougher concentrate was not cleaned, A
schoelite rougher concentrate wag then floated with oleic acid, quebracho,
and frother 52 and ¢cleaned.

The metallurgical gample conslgted of flve sacks. For test purposes
various combinations of the five sacks werc mede., Table 1 sunmarizes the
results obtained, giving concentrato grades and percentage recoveriesg of
metals.

The results of the tests 1llugtrated in table 1 inﬁicate that the sample
15 not amenable to concentration by flotation. Recovery of the scheelite
was 43.0 to 79.3 percent, whereas the scheclite concentrates contained 39.85
to 57.52 percent tungstic oxide. The test giving the highest recovery, T79.3
percent, produced the lowest-grade concentrate, 39.85 percent tungstic oxide.
In producing a concentrate contalning 57.52 porcant tungstic oxide, 54.9 per-
cent of the schedlite was recovered.

APEX-EL NIDO MINE
Location
The Apex-El Nido mine is in the northwest part afChichagvfIsland near
Lisiangki Inlet, 115 nautical miles west of Juncau. The property is 2- 1/2
milos from.Pelioan City, a small gettlomont on the opposite shore of the

inlet, as shown in figure 21. - A 1-3/hk-mile foot trail leads from the beach
to the mine, the lower lovel of which ig at an altitude of 1,057 fect.
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TABLE 1. - Results of flotation tests, Mountain View mine, Hyder, Alaska

Test A ! Test B | Test C j Test D
| Analy-| Percent; 1Analy - Percent; Analy-|Percent| {Analy-!Percent
Weight,; sis, ; of Weight,l sig, of Weight,| sis, of !WGight, gis, of
Product percent! W03 total | percent! W03 total |percent| W03 total |percent| WO3 total
Scheelite . E
concentrate. . 5.8?1 35.85 79.3 2.75) 53.40° 51,0, L1L.79] 57.42 _-'5&.95. 2.03! 55.88 k3.0
~ i S
Sulfide ’ : ‘ , C B
conQentrate.. 26.301 1.63 k.51 24.88] 2,19 18.9! 23.62f 1.43 '18.01  27.97 1.81 19.2
Scheelite -
middlings.... 5.99] 1.85 3.7 10.23] 5.75 20.h Loy 7.4h 17.8 5.18] 5.96 11.7
Rougher [
tailing......] 61.84} 0.12} 2.51 62,14 0.45 9.7! 70.12] 0.25 9.31 64.,82! 1.06 26,1
Composite..... | 100.0 | 2.95/ 100.0i 100.0 ! 2.88 100.0? 100.0 1.871 100.0' 100.0 | 2.64! 100.0
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Histogz

From 1923 to 1928, and again from 1934 to 1935, inclusive, the El Nido
mine was worked for its gcld content. The presence of ascheelite wag known ag
early as 1923, but no effort was made to separate it from the gangue as a
marketable concentrate,

Physical Features and Climate

The E1 Nido and Apex adits are in a rugged area with mountains heavily
wooded at the base and rising to barren peeks at 2,500 feet and higher. The
mine is situated several hundred feet above a cirque valley, where the forma-
tions outcrop prominently in an area void of vegetation. Streams feeding into
the valley furnished water for power during operating periods.

The climate i1s mild, with heavy snowfall in the winter. As much ag 12
feet of snow has been recorded on the ground at one time, and smow ig likely
to remain on the ground from early November until the latter part of April.

)Description of the Depogite

Hornblende diorite i the principal country rock in the vicinity of the
Apox-El Nido mine. The Apex vein ig 5 inches to more than 4 feet wide, and
in places it divides into a stockwork of branching veinlets. It strikes N.
60° E. and dips 450 W,

Fine grains of scheelite are disseminated in the quartz at several places,
but the amount of tungsten is low at most of the occurrences., Broken material
from stopes on the vein also shows a low tungsten content.

The BY Nido vein according to Buddingtonlﬁ/ fills a fracture in an aplitc
dikc which is intrusive into the diorite country rock. The veln has a strike
of N, 60° E, to N, 85° E, and a dip of about 60° SE. The width is 5 inches to
5 feet, averaging 10 lnchos.

The E) Nido mine is opened by a lowor and an uppor adit at altitudes of
1,057 and 1,22 fect, respectively. On the lower level the vein is inter-
sected by an 800-foot crosscut from the surface, whereas the upper level is
oponcd to the surface by a 220-foot crosscut. (See fig. 22.)

Scheelite in small streaks and disscminated gralng is found on the
lower level betweon the crogecub and the ralse. Scheclite is morc abundant
near the raise, particularly in the floor of the drift, but it is very
gparsely dlstributed betwoen the raise and a point about 6 foet from the face.
A face samplo collected from a vein 7 inches wide containcd 8.73 percent
tungstic oxide. A sample of the bost exposure of achoelite contained 56.15
percent tungstic oxide. ' :

14/" Buddington, A. F., Mineral Invostigations in Southcastern Alaska: U. S.
Geol. Surv, Bull, 773, 1925, p. 119. ‘
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On the upper level the schecelite content of the veln is very low between
the crogacut and the ralse to the surface. The portion of the veln between
the raise and the face shows more abundant scheelite, most of which occurs
as small lenses or pockets. A streak of nearly solld scheoelite 2 inches wide
and 3 fect long occurs at one place in & veinlet that diverges from the main
vein at a slight dip into the hanging wall,
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