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IWLRODU”TION % SUN&MRY

The United States 1s-the world's largest consumer of tin and depends
entirely uwpon ferelgn importe for its major source of supply. Only a small

quantity of tin is produced on the North America continent. The advent of
the war in Furope in 1939 brought a thrpat to our foreign sources of supply,

l/ The Burcau of Mines will wclvomc ruprintlng of this paper, provided the
following footnote acknowledgment is used, "Reprinted from Bureau of
Mines Report of Investigations h345."

2/ Senior mining enginecr, Juneau, Alaska.

3/ Senior mining enzinecer, College Park, Md.
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and the Congress took steps to forestall shortages of tin and other metals.
By autherity of the Strategic Minerals Act, passed by Congress in 1939,
and subsequent legislation, the Bureau of Mines ané Geclogical Survey
conducted investigations of domestic tin depcsits.. Most of the tin that
has been produced in North Americarcame from the Seward Pen¢nsula, Alagka,

- The Cape Mountain placer district produced apprcximately 700 tons of .
tin concentrate from 1933 to 1941, inclusive. Since ther no tin hes been
produced in the district. RePQLts that there werec more tin deposits in the
area led to an examination of the district by Harold E. Helde in September e
1942, which was followed in 1943 and 19Lh by a program of churn dri3k
in the placer area and trcnching and «amnllng the lode-tin deposite.= /

The Cape Mountain area was cxamined in 1039 by J. B. Mertie, Jr., of the
Geological Survey. During the period in 1943 in which the Burcau of Mines
conducted its clurn-drilling progrem, a Geolcgical Survey party (Robert
Coats, chief} made plane table maps showing the location of the drill holes.

Exploration was begun, using two airplane-iype churn drills, in Junec .
1943 and continved until the latter part of September of the same year. All
the principal crecks of the digtrict were prospcgted by the Buroau of Mines.

Owing to vn(crtalnty concornlng the oxact location and extent of the
placer deposits, the work was lald out first to explore the district as &
whole. Thig method permitted a preliminary appraisal of total resources
from which the mogt faverable dcposits could be sclected. The original plan
for closer drilling of any possible exploitable blocks found during the
preliminary phase could not be undertakcn becausec of the limited working

soason. ACKNOWLEDGMENTS

Acknowledgmont is made to the Geological Survey for the use of geologic
maps and reports of the Cape Mountain ares. Speclal acknowledgment Is madce
to Robert Coats, geologist of the Geological Survey, for his detailed study
and mapping in the area, and to James H. Hulbert, Burcau of Mines projcct
foreman, from whose field notes many data in this report were obtained.

. LOCATION AND ACCESSIRTLITY = .

The Cape Mountain placer dlstrict encompasses the largor creeke hoading
in the slopes of Cape Mourtain. This district ie on the westormmost tip of
the North Americen continent at approximately 65° 35' north latitudc and
179O 59' west longitude. The district ig about 107 miles northwest of Nome,
Alagka, and within & vadius of 6 miles of Wales, Alaska, the ncarost
inhabited Eskimo village. The location of the dlstrict is chown on figure 1.

v Helde, H E. Wright, W. Sl:‘aﬁ& Sanford, R. S., Exploration of Cape
Mountain Lode Tin Deposits, Scward Peninsula, AlaSAa' Bureau of Mines
Report of Investigations 3978, 1946, 16 pp.
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Figure I. - Index map of Alaska.
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Nome 1is the distrlbutmg center for the Seward Pen:msula. Tin Clty y
on the shore of the Boring Sea, is: now desgerted but would provide a sultable
base for starting operations in the district. Wales has a post office, a
small trading post, a.radio station, and a population of about 50 Eskimos.
An airplane landing field sultable for small planes has been constructed
Just east of Tin City. A larger air field was built by the Civil Aero-’
nautics Au‘bhority at. Wales soon after the field work for this project was-
completed. Weather conditlons make flying an uncerta.in mea.ns of transpor-
tation, .

Steamships meke two or three trips between Seattle and Nome and a like
nurber of trips botween Seattle and Kotzebue during the season when the
Bering Sea is open. to navigation. The first ghip leaves Seattle about May
20 and the last about Septembor 1. All ships are scheduled to depart from:
the Bering Sea and Arctic Ocean before October 6, as the ocean may freeze
and close navigation shortly after that date. There are no harbors at
Nome, Tin City, or Wales, and vcsscls must anchor off shore, A1l freight
haes to be lightered from ship to shore. A ‘tug boat and barge mist be = -
chartered and come from Teller to handlc heavy freight. Eskimos with umiaks,
or gkin hoats, can be hired to. lighter articles welghing less than 1,000
pounds at about $10.00 a ton.

The freight rate on beneral cargo from Scattlo s Wash., to Nomo , Alacka,
is Tl cents a cubic foot divided as follows. Seattle wha.:cf‘age 35- 1/2 cents;
to ship's anchorage, Nome, 45 centg; and’ Nome lighterage, 22- 1/2 cents.

An additional. l6-pcrcen’c. surcha.rge is still in éffect.

. A small motorshlp carries mail and llght cargo from St. Michacl to
Kotzebue every 2 weeks during the opcn season. The ship will tow a barge
on roquest. BStops are made at-Nome, Teller, Tin City, Wales, and other
wayside ports.  Freight rates from Nome to Tin City are about $30.00 a ton
shore-to-ghore. - ‘ ' ‘ ‘

Equipmont and - Dupplies can be trangported from Tin Clty to the hoad of
Cape Creek and Goodwin Gulch on a road that follows these crecks.

*PHYSICAL FEA’_'LURE}S AND CLIMATE

Capc. Mountain is a prominent peak towering over 2 »500 feet above
Bering Strait. - Five major creeks - Village, Bouldor, Granito, Goodwin, and
Cape ~ compoge the drainage gystem. Those creeks are steop at their hoads,
narrow and shallov, and flow only a few milés to the ‘Bering Sea or Lopp '
Laegoon. A map of tho Cape Mountain arca is shown on :f‘iguro 2.

No timber is available in the region. The tundra furnlshes an abu.ndant
supply of moss, vhich is. suitable foed for reindoer but of little value to
other sgtock. : ‘
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Land animals were once plentiful, but at present the numbers have been
greatly reduced., The partly domesticeted herds of reindeer have been greatly
depleted in recent years. Whale, geal, walrus, and fish are caught in the
Bering Sea and form a large part of ‘the Eskimos' diet.

High winds from the north.or. sou:bh bring much fog and rain during the
summer, . Weather conditions at Cape. Mountain are somewhat gimilar to those |
at Nome, where the closest weather station is located end where the ref‘ords
chow an. average annual precipitetion of 12.29 inches. Over half .of thé
rain falls during the four summer months, or from June to September, inclusive. -
The annual mean temperature is 30.2° F. The winters are severe, and temper-
atures of minus 50° F. are frequently recorded.

rJ.‘he workil;ig, geagon is confined ‘bo Jun\, , duly, August and September of
each year. The. ice pack in the Bering Sca stops navigation from early
November. to late May. . , .

Much of the unconsolldated materia.l underlying the -tundra is frozen
during the entire year.. These pe“manon‘oly frozen areas must be thawed during
“mining operations. .

| HISTORY, PRODUCTION, AND OWNERSHIP _'

- The first tin discoveries on Cape Mountain were lode deposits, and
prospecting wasg largely coenfined to them for msny years. Later, placer tin
aroused Interest, and in 1955 gporadic attempts were made to hand-mine on
Cape Creeck and Goodwin Gulch. Probgbly 200 tons of tin was produced by hand
mining up to 1935, when Americen Tinfields, Inc., began operating. An egti-
mated 500 tons of tin was produced between 1935 and 1941, Americen Tinfields
ceaged operations owing to exhaustion of economically minable tin-b caring .
gravel on Cape Creek and Goodwin Guloh. . .

Claim titles were not rigidly investigated in 1943; but it is believed’
that title to claims on Cape Creek was held by Mrs. A. T. Pcterson and
agsociates of Teller, Alaska, and those on Goodwin Creek by Thomas J.
Christensen of Fairbanks, Alas;ca, and the Boring Straits Tin Mining Co. The
claims on Granite, Boulder, end Village Creeks were held by the Bering
Straits Tin Mining Co.

 WATER SUPFLY’

One . of thé chief obstacles to mining in the Cape. Mountain area is the
sca.rcity of water. The water supply depends on early seasonal thaws and
light rains. All the: creeke, except Goodm.n Creek, have a highly fluctuating,
undepondable N intormittant flow.

: 'I‘he American Tinfields, Inc., haulod the gravels from Cape Creek and
Goodwin Gulck to a waching plant at Tin City. This washing plant was
supplicd with water pumpcd from the Bering Sea. However, it 1s belleved
that sca water can be pumpéd to the deposits on First Chance and Cape Creeks
and the asca water recircuvlated in a washing plant.

2485 - b -
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Water ‘cenditions on Boulder erGk are aralogous to those on First
Chance ané Cape Creekaz., : :

OCCUQRENCE OF DEPOSITS

The maln mass of Cape Mbuntain is chiefly a granite which hag intruded
- limestone. This limestone borders the foot of the mountain.  Lode - tin
mineralization occurs aldong:the granite limestone contact, It is belileved

that the placer tin; in the form of: cassiterite, came from this minerallzed
cone. .

- CBARACTER OF DEPOSITS -

The tin-bearing portions of the creek gravels in the Cape-Mountain area
are too small to represent a large reserve of tin and were left by previous .
operators for economic reasons. A few remaining bench deposits, covered by
a deep ovorburden, invariably contaln lower values than the main channels ,
mined., ' Other deposits, occurrlng in low-grade portiorig of the rhannols, were
~classified as unproPltablo at the tlmb of minlng operations.

Bedrock gradlents in the mining ucctions are 4 percent and over. Granite
bedrock was encountered or line 1 at Boulder Creek, but bedrock in dll other
places is limesgtone. It ig reported that the l*mestone bedrock is decomposed
enough to permit clean mlnlng.

Placer tin, occurring as thb mineral cqnciuethe, ranges in slze from a
small fraction of ‘an’inch up to nuggets a foot in diameter. WNear the heads
of creeks much of thé -cassitorite ls coarse, angular, and associated with -
quartz, limestont, or granite ganguc. Smaller grains and nuggots are found
on thoe lower deposites; less gangue adheres to the casaitcrite, and the crys-
tals arec more worn, although still subangular.

Variable amounts of impuritics are reccovered in the concentrates. Pyrite,
magnetite, garnet, and other heavy contact minerals often constitute an ap-
precieble part of the volume. Howaver, American Twnliclds, Inc., demongtrated
that, by using jigs emd tables, o 60-porcent tin concentrate could-be prodiuced
without scrious loss.

The deposits on First Chance Creek and lower Cape -Creek contain 4 high
percentage of clay, associated with the pay streek. This clay could cause &
serious loss of t1n mless adequate wach water was availablc.

On Boulder Oreek ‘many bouldcrs up to 3.feet dlampter were encountered.
These of'ten congtitute dO to 40 percent of the volume, the romainder being
clean sand and gravel. Mining operations would require equipment heavy cnough
to handle bouldcre of this size. In all ingtancce the gravels were found
to Pe uncons olidated.» They eontaincd some lco but may be readily thawed by
stripping. S o ‘

2485 -5 -
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| PLACER WORKITGS

Cape Creek was worked from near the beach to a point epproximately 500
feet below First Chance Creek. About 2,000 feet of ground abcve the bend
wag algo worked on Ceape Creek. o '

Goodwin Gulch wag also mined a length of 4,500 feet upstream from its
“Junction with Goodwin Creek. Most of the mining wag done by American Tin-
fields, Inc,, with power shovecl and trucks hauling gravel to the mills.
Practically all wining was in a narrow gtrip following the main channels,
although gome recovexy wasg mauo from shallow benches on the left limit of
Goodwin Gulch.,

Operations of American Tinfields, Inc., on Cape Creck and Gooawin.Gulch
wtilized power shovel, trucks, and & mill first located at Tin City, later at
.Goodwin. Creek, . With the light equipmont used, only a small yardege was
mined - 9,000 to 10, 000 cubic yards cach Working geason - and total costs
are reportod to havo,b sen about $2 50 a oublc yard.

o Tho tin-bearing gravel can be concentrated in movable plants using
washers, Jigs, and sluices. A variablo amount of 1mpurities, such as pyrite,
magnetite, garnet, and other ¢contect minerals, occurs in the concentrate.

' Spocifications ‘as: to type and sizo of equipmont must be determined by
the charactér of the deposits.' .

INVESTIGATIONS BY BUREAU OF NENEo

Burcau of Mines investigations werc conducted on First Chance, Cape,
Goodwin, Grenite, Boulder, ‘end Village Creoks, the principal tin-boaring.
creeks of the district, ~A'bulldozer trench @nd numerous tcst pits were
excavated on the beach at T;n City. Only traceos of tin werc found in theso
excavetions, h ,

. Two airplaene churn drills mounted on skids and moved with a tractor
were uscd for drllllng. One hundred thirty-eight holes wore drilled, total-
ing 1,739. 85 feet., The location of drill holos is bhOWﬂ in figures 5 to 7,
inclusive.‘ o g

Originally it was plammed to accomplish part of the oyplofation by means
of bulldozor trenches.  This proved, impracticel, as in moat cascs the
ground was either too soft Or bedrock too deop. '

The drill bits usod had 3- 5/8-1noh cutting edges. Arca reprosonted-by
'cutting edgo of drivo sboo, using h- inoh casing, wag 0,150 square foot,

, Length of core was moasured before and after each pumping. Loosc

volumes from each pumping were meagured Iin calibratcd buckcte. Water
_measuremonts werc taken in holes drilled in frozen ground. Logs were kept
"at the drill by the drillers, froquent checks being made by the samplc foreman,-

2485 : -6 -
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Preliminary panning was done-at the drills by skilled Eskimo panners.
High.recovery was cbtained on a lcw-grade concentrate. Final cleaning of
the concentrate wag done by the sample Toreman, who panned the rejected
portions of the tailing to see that no tin was lost. Two composite samples
of all concentrates above and below aversge weights were made for each creek.
Tin analygmee for the two compogite samples were used for reducing weights of
concentrates to We;ghts of tin,, Table 1 sumizrizes the resulte of concen-
trate analysecs. o

TABLE 1. - Tin Analyses of Composite Placer Samples

~ (#analyeis at Bureau of, Mines Laboratory, Rolla, Mo.)

Source of sample ;Ttnz percent

Boulder Creek composite of samples under 1.50 0Z. eeseeossees | L6145
Boulder Creek composite :of mamples OVEYr 1450 OZe sesvececcssss ! 59.77
First Chance Creek composite of sanmles undet O. h5 0Z.

(UNABT BVETAZE) teeareivreroosesnnenstossosscnsosnobosesse 56,60
First Chance Creek composite of :amplos over 0.45 oz.

abOVe aVCrI'a(ﬁe) oaot.ocoac.oo.oloooooodloonboncooo.o-bo'aooo 62.25
Cape Crevk compogite‘orl safiples under O, 90 oz. (under average). 5k.95
Cape Creek composite of samples over 0.90 oz. (above average). 62.75
Goodwin Creek compesite of samples abOVC BVEITZE sessasesscsse i 59.80
Goodwin Creek compositc of samples Delow GVeroZe seeeosssceess .| 57.25

Fdrmulas as used in‘calculating thﬁlchurn—dpill holes arc as follows:

(Wt. of ccncentrate, grams)(27) tin in conc,,percent 1. of tln a cu. yd.
oo (Volume of P.H.) (453.6)

2
Where, Egg%g = 0.0595,

27 = number of cubic feet in a.cublc yard,
45%.6.& number of grams in 1 pound avoidupois.

The term Ypay horizon" (P.H.) used herein is the vertical section of
each driTI hole in which concentratabls tin.waa found,

The term "mining section” (M.S.) is used hercin to designate the material
in the vortical section of each drill ho le that would .be sluiced to obtain
an efficlent recovery of tin concentrate. The mining section, in this case,
1ncludes all the gravol and a minimwm of l foot of bedrock.

The value of the mining sectlon for each drill hole was caltulated as
follows:

(Depth of P.H.)(1b. of tin 2 cu. yd. in pay horizon) = 1b. of tin & cu. yd. M.S.
(Depth of M.S.)

Where casing was used, the arca of the drive shoe was used to calculate
volumes. No adjustments OI thawed volumes to frozen volumes werc made, Water
meagsured volumoce were used for calculating frozen holes.

2485 : -7 -
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APPENDIX I
TABLE 3. - Summary of Drilling Results
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TABLE 3. - Sumuary of Drilling Results (Cont'd.)

. CAPE CREEX
.. (Figs .2 ~ cont'd.)

! ‘ .Total | Over- B \ | Bedrock ‘ i Tin in | Conc. & ; Tin a ; Thawed

Line , Hole | depth, | burdern, | Gravel, P.H., ! M.S., | M.8.,] conc., ' cu. yd.,' cu. yd., . or
‘number number | - feet | feet | feet . feet ' feet feet | percent : 1b., = 1b. . frozen

5 1 16,5 .. W0 1 15.5 0 11.0 | 1, 16,5 | 54.95 Lo | .25 | Fr.

2 k5 kS5 ] 7.5 0 7.5 | L0 8.5 62,75 | 1.99 | 1.25 | Frs

3 14,0 + 3.0 ¢+ 9.5 7.0 {1,001 1051 62,75 i 1.0k 65 i Th.

ok 16.5 | 3.5 ! 8.5 12,0 ' 3,5 | 12,0 62.75 i 111 70 . Fr.

- 5 13.0 | 4.0 ; 8.0 l' 7.0 | 1,0 9.0 | 54.95 % 27 15 ;| Th.

! ' ' P o f x : .

6 1 20,0 © &5 1140 11h5 |0 1,0 150 62.75 | 2.6 | 1.65 @ m,

2 S B23.2 | 3.5 | 17.5 1 17.255 1.0 1851 62.95 | 3,28 | 2,06 | Fr,

3 13.5 7.0 5.5 | 5.5 1 1.0 '.6.51 k95 i 0 .33 | - .18 = Th,

g5 S
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TABLE k, - Summary of Drilling Results

(Fig. 3)
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TABLE :5. - Summdry of Drilling Results
GOODWIN CREEX
(Fig. 4)
| Total Over- Badrock "Tin in | Gonc. a | Tin & | Thawed
Line Hole | depth, | burden, | Gravel,| P.H., M.S., M.S., | conc., | cu. y&.,| cu. yd.,. or
number | number | feet feet feet | -Teet feet “feet . percent ; .lb. 1b.. frozen,
1 l O- / )4‘05 Oco * 100 i : loo - 5.5 " 57025 r:@'gs 0.05' Thb
2 7.6 - 3.0 0 1 !. . - Lo b i Fr,
3 €.5 3.0 4 2.0 2.5 1.0 . 3.0 . .59.80 0 12.95 | T.1h . Th.
b 6,07 3,0 .0 .0 O § . W0, L. Tr. .00 . Fr,
5 b0 I+ 3.0 K0 5] .0 i;. L Y B I j}J,Tr.. 00 | . The
2 1 5.0 .0 k0 4,0 | 1.0 5.0 5725 | .16 .09 ‘Th.
2 9.0 - 3.0 . 4o ... .0} .. .0 0 | i Tr. © .00 Fr.
3 9.2 - 6.0 2,0. .. .0 .0 .0 .00 S.00 | U Fr.
L 11,0 +| 10,0 0t .0 .0 .0 00 .00 | ' Fr.
3 1 12,0 9.0-. 1.0.| .0 L .0 o, .00 |7 Fr.
2 11.5 7.0 Lo I. 2,0 1.0 5.0 | 57.25 | .1.60 .92 | - Fr.
3 7.0 O | ko ! ko 1.0 5.0 | 59.80 | h.oh 2,54 0 UFr,
L N 2,0 3.0 fi“i5.o 1.0- - b0 |:57.25 |- .25 .. .13 .Th.
. - ) E \_l ’ , " . i - : e H . | )
4 1 | 10,0 2.5 1 .0 ' .0 .0 .0 | Tr. © .00 | Fr,
2 7.5 3.5 ' 2.0 .0 .0 .0 ‘ - Tr. .00 C Frg‘
3 75 3,5 | 2.0 .0 0 0 ! |- Tr. .00 Th.
5 1 Te5 345 2.0 S b Fr. '
- 9.0 4,0 3.0 .0 .0 .0 L omr, .00 Fr.
3 | 9.0 .0 7.0 .0 W0 .0 o Tre ,00 Th, -
1{' i 700 )"‘QO 2.0 00 . ..o .O ! ! TI’. ' ooo Tho
; ‘ _
. . . _— 1 i
6 1 7.0 2,0 3.0 3.0 1.0 4,0 | 57.25 | 45 .26 Th.
3 ' 9,0 5.0 3,0 2.0 1.0 4.0 5725 ' .73 A2 Fr.
2L 85 - 11 -
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TABLE 6. - Sumnmary of:'Drilliné’Resu.ths

BOULDER CREEK

(Fig. 5)
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TABLE 7. - Summery of Drilling Results

VILLAGE CREEK

(Fig. 6)
; ; Total | Over ‘! A | Bedrock : -, Tin in" - -Conc. a i Tin e . Thawed
Line : ©Hole | depth, bulden,» Grgvel,’ P.H., | M.S.,  M.S.,1 conc., | -ou. vd.,  ou, yd.,! or
number | number ! feet feet | feet ' Tfeet feet feet | percent j lb. -~ 1bs | frozen
T | 1R | 2h.0 3.0 . 20,0 | 18.0 | 1.0 21.0 - - ' 0.18 . | Th.
Lo | 22,5 L0 0 21,5 21,5 ¢ 1.0 | 22.5 o ) S i Th.
} 1IL | 22,5 5.0 | 16,00 . 17.0 ' 1.0 | 17.0 ¢ : .33 | L4 Th,
; ! ! : i i d ; - i PR .
| | - : | | | I
2 | 0 | 16.0 O | 155 9.0 | 1.0 16.5 5 A0 . o
. 1IL, 15.0 .0 ' 13,0 | 12,0 | 1,0 | 14,0 | ; a2 1 o Tm
i 2IL | 14,0 4.0 | 8.0 | 9.0 1.0 ! 9.0 | AT I |
[ v i “ : i :
i l 4 . - z ! - ! ! | ~ I,' - N )
5 | © | 12.0 0 ! 11,0 1.0 . 1.0 120/ . .16 1 | T,
| 1IL | 18.0 | 7.0 | 10,0 . 10.0 ;- 1.0 | 11.0 ' . .20 | Th.
| 2IL | 15.0 | 1k.0 oI N I 0.0 e .00 | Fr.
‘ ' = z Co ! ; R ;
! | 1 ; - : . ' o \
» o 330 0 12,0 12,0 |- 1.0 | 135.0 09| | Th.
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