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R.1, 3978 ‘ -
",  INTRODUCTION .- o @

The United States production of tin has always-been negligible, and
domestic requirements have been met almost entirely by imperts, The advent
of wax-in Burepe in 1939 brought a threat to. our foreign source of supply,
and steps were teken by Congress to forestall shortages of tin and other
metals, By suthority of the Sirategic Minerals Act, ‘paseed by Congress in
1939, the Bureau of Mines and Geologteal Survey eonducted investigations of

domestic tin deposits, . 2
An oxamination of Alaske deposits was undertaken in 1940 and 1941 By
J. B. Mertie, Jr., and Robert R. Coats of the Getlogical Survey.

H, E. Heide conducted a preliminary examination of lode and placer-tin
depoeits at Cape Mountein in 1942, which was followed in 1943 and 1944 by a
progran of exploration, ly.churn drilling in’ e placer ‘ares-and trenching
end sempling the lode.Qeposite, . 0ii L0

Placer tin, found at the head of, Goodwin Gulgh, Cape Creek, First Chance B
Creek, and Boulder, (fegk, indicates that the minersl was derived from the , ‘
vicinity of lod.e,'casﬁi'ﬁ”érite-*p'ccui'recfeés bn Cape Mountain, Placer ¥in led to

the discovery of af. least one cassiterite vein by the Geological Survey and
the Bureau of Mimes,, . .. .. . .. ottt ' '»

Dt

A e a e
1 .

In 1ts progzanm of exploration of mineral deposits, the Buresu of Mines ¢
has as 1ts primagy objective the more effective utilization of our mineral
resources to the end thet they make the greateqt possible contribution to
national security and ecomomy, "It {s 'the policy of the Bureau to publish
the facts developed by each exploratdry project ag soon as practical after
its conclusion, .The Mining'Brendi, Téwell B; Moony chief, conducts prelimi-
nary oxaminationg, porforms the a¢tual’ sxplorasory:Work, and prepares the
final report, The Metallurgicdl Braagh, R. +@: -Knd ckerbocker, chief, analyzes
gamples and performs beneficiation tests.. Both these branches are under the
supervision of Dr, R. 3. Dean, ‘agsistant director. ’

o

ke Alagka Division, Mining Branch, is under the direction of R, .§.: San-
ferd, acting -d@kvisikon ‘chief, ' The ‘chemicel enslyses included in thlg peport
wére performsd st Rolla, Mo,, under: thedirection of C, ‘Trawis inderspn, chi of
metallurgist, Ro 14 Divielon, Metallurgical Branch, ' - - el e 0

N .
PN

Achwvﬁéﬁ&entis niafdev‘té’fhe ‘Pederal Geological Surve‘y; for tho use of

geologic meps.af - thié Cepe Mountwin ‘#in area and reports of tin depesits on
Seward Pqi‘:l’f‘. T s I B R R .

- [
LES ks .

. Bpeciel. sckiduledgment is mpade-to P, L, Killeen, assistant geolggist

of. the Goslegl il Sirvay, whose detalled study of the arca influenced the

_Buresh!s sélddtion of trench lpcations; %o Carl M, Welte, director and

_principal, stockholder of the Empire Tin Mining Co, for contributing historical

.. informationy and o Leo Sabz and Willian Jy- Félkner, project foremen in.1943

a%ﬁ%‘i rogpectively; frem whose field notes much datecin this report was
obtaine g nbla o

T
ro. c-
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IDGATIOI\T A’ND .A.GﬁESSIBILiTY

Tne Gape Mounta.in lode~tin za:ﬁe is 1ocated at the extreme end of the .

‘North Americon Continent, only 3’ niles fron Bering Strait,: at 65°° 357 N,

latitude and 167° 59 W, longitude, It -is 107 nmiles by a.irliﬁe northweet ,
of Nome,; thé: distridbuting centef'for the Seward Peninsula, Tn mineralization
outcrops on' the . eagt flank of . Ca;pe ‘Mounitain, in ‘the aréa at .the headwaters

of four.crocks, namely, Cape, First Chance, Boulder, and Goodwin. Figf&res

.:3. end 2 show the general 1ocation of the depo sit _ ,

Tin City, on the shore of the Bering Sea., is ncm' deserted, but it would.
provide a suitable bage for starting operatisns in the district, - Wn.les, the
nearest inhabited village, has & post office, a small trading post, a radio
station; and a population of agbout 50 Eskimve,” The area is isolated, and
the common means of communication are lacking, An airplane landing field
sui table for small planes has been constructed just east of Tin Clty. 4
larger airfield:was built by the Civil’ Aerona.utice A'uthority et Yales soon
after the field.work for this project was’ completed.."‘ Weather cond.itions make
flying &n. uncertain ‘means. of traneportation. R s

% AN .

A coastw:Lse steamer makes two or three trips between Seettle and Kotzebu.e
during the season when the Bering Sea is npen to navigation, The first ship
leaves Séatile about May. 20 and the lasgt boat leaves late in August or early
September,.. All-ghips are scheduled to:-depart from-the ‘Arctic Ocean and Bering
Strait before October 6, as the ocean may freeze and,close navigation shortiy
after that date, There is no harbor at Tin City or Weales, and vessecls nust
anchor off:share,  All freight has to be lightered from ship to shere, A
tug and lighter must be -chartered and come from Teller to- handle heavy freight.
Eskinos with umiaks, or skin boats, can be hired to lighter small articles .
welghing less than 1,000 pounds at a'bout elO OO a ton,

The average freight rate from Seattle to Yome is $30., 00 a ton, plus a
16-percent surcharge that is gtill in effect (.&pril 1946) Lightere.ge rates

.at Nome are 55 percent of -the freight re.te.

. A small motorship ca.rries mail and }ight ca.rgo from St Micha,els to
Kotzebue every 2 weeks during the open season, This ship will also tow a v
barge on rcquest, Stops are made at Nome, Teller, Wales, and other wayside
ports, Freight rates from.Nome to Tin City are. .about .$30,00 & ton shoro-to-
shore,

In June 1945 the Alaeka. $teamehip Qn.“announne& 1ts postwar plans to
enlarge its shipping factlitieg, into thege waters,- If a mine were developed
and a large organization could guarantee return f:;eight to Seattle, a recduc-

P8 449 4

tion in frelght rates could pro‘tgably be sec\me&.

lll'!.

s

Equipment and. eupplies can 'be tréﬁsloorted from Tin Gity to the mine on

LR}

Cape Mountain by tractor and tre,iler or ,bruck, A roa.d suita.ble for truck

............

remainlng half mile 'by tre,ctor a,:qq, W@ixl*}'rq..
1265 AL
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R.I. 3978
PHYSICAL FEATURES AND CLIMATE

Cape Mountain is a dome-sha.ped peak rising abruptly from the Bering Strait .
to an altitude of 2,250 feet..”The .seacoast on the west side of the copo is
steep and has no sheltered. harbors. At 1,000 feet above sea level the mountain
is flenked by .o narrow terrace; dbove this ‘elevation. slopes are very stecp.
South and eost of the mountain the country is chnracterized by low-relief and -
offers an easy opproach tol within ‘orieshalf mile -of ~thd o).d *‘Bar tell: minc. , CDho
north side of the nountain slopes-evenly to lopp Lagoon,: which .recelves th~e
groater part of the Cape Mountdin drainege, . The north -slopes are dra ined by g
Boulder, Granite, and Goodwin Creeks,..all.sgnall streand flowing northward into _
Lopp logoon, thence to the Arctic Oceen, and by Village Creck, flowing.north-
west into the Boring Strait, Cape Creck, flawing 1nto Bering Strait Jfords !
the - principa.l drainage an. the sout.h sﬂ.Opa. SRETEPE I . )

A v'
" ty et ,-'. . ;'

N?o trees are found in this arqa,, ézé vegetation is ef the usml tundre,

va.riety. ,-:'. Pt nloael R N TR
'The c].iniatte vf the region is arct:lc. Hi’gh-velocity winds ’blqw almOﬁt. sy

continually, and raing-are prevalent during the shorh gumers, . Throughout . . .« .

the year, exceépt for a few weeks in July end August, freezing tempere,tures '

“occur at some hour of the dag The winters are severe, with temperatures.

frequently reaching minus F,

Muck and gravel underlying tundra are frozen the year around In 's0me
cases tundramcovered surfaces -are underlain by 40 feet or.more of ice, with
onlyafewfeetofearth ' M s N D T .
Winter freezing cOnditions fron October to May stop all flqw 1n streams
of the area, Bering See 18 froZen fron November to June, when the ice padc&"
drift north ’chrough the straits. S ’ :

LABOR' AIND LIVING COI\TDITIONS BT P

Al1 experfenced labor must 'be imported,. Thé Eskimose prdvide adequate -
ungkilled labor end awe inscIligent énough to be trained for skilled and semiw . .
skilled work, The natives are fairly industrious and, with guidance by a }
skeleton crew of miners and mechanics, would. supply ample 1abor for an opera~
tion of moderate size. - . : ;

%

Standard hourly basic wage rates aré a.s follows. S .

Bulldozer operator.................... $1 70
Tractor OPBI'atOI'........oos'ooooocacoo‘ 1060 o
Dragline’ operator....

L2

.'..........."*"2 00 P

Crane Operator..ieedscesnsenesassse 1,86 -
Truck driver, heavy-.ciuty.,.,,,..... e 1,40 <
Truck driver, light equipment,.,..ssés 1. 10- and 1 20

TruCK driver' eXtra—heavy-....‘..-...- l 58 (10 Whl diesal)

Welder’ Plumberqoooqqnoocootov onqtﬂ??c:::';l '615
EleCtriCi&Il.......,....3.....,.,.‘,“¢'~55l 565'

Geriera]‘. helpernﬂicoQoocootoanovtcoé“ 1§165 SOt e R
Ha.ndyman..",.............g.,,.,,..," ’ 1,'315 S e B .
carpenterowQoqcopooooonqo$ooqqqqooo LA R4 1¢75

I'aborerqooQcQo-oooooooccooooooooqooo¢o l-ols
1253 , | -4~
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. There are no housing facili tiea a:t Oa:pe Mountain. Nome, ,.with a _pppulation
- of 1,200, ‘is"the 'nedrest source of‘c;dinaxy supplies; &mening e@ipment
and suppli es are. not atocked by 1oéa;l marcﬁan%s gud would ha% tc ‘be bi‘ought

from Seat’cle. o ) R ’

e

HISTOP.Y raomﬁon zmd ovmmn’ .
Tin was discovered on ’Ca.pe Mountpin 1n 1903 'by a pz‘ospector mmgé Barfels.
who took spocinens:of the cassiterite to New Yotk Clty where ke sucdcedded in.-
interesting mauy people in. his. diseéovery, The Bartels Tin Mining Qo, wae
L ferried, in which Bortels.is reported to - hsve held 50 percent of the. stock, - .
Bulldings were orected, a nill was' buils, na.chinery was ihstalléd, and deveiog-—
nent of the Cape Mounteds deposits was ‘stérted, ' ‘In 1905 ‘the corpany ‘produced::
10 short tons of concentrate carrying 64 percent ‘tin and shipped 1% %o mgland.
It is reported- that the shipment was lost in transit and the company did not
receive’ peyment for the doncentra.te. B - y ,
In’1909, after a. -survey of the prOperty had been mada by Fay, ‘8 mining
. engineer, the directars. forned, o new compeny called the Empirs Tin Mining Oo.
Very little work was derié on’ the vigperty efter that time,.although-the Empire
Tin Mining Co; at one time’ ongaged anéther mining engineér namad’ Mcclella.n S
to make an ext.ens‘ive exemination of thb deponit. R Lo : .

: The only known suiviving stackho],ders of the 0ld’ company are Henry G.wf‘ )
. Krekaur of New. York Ci ty e.nd. &,rl M Welte, 34 East Town Street, Norwichtown.
Conn, oo ‘ o

In 1909 the Bartels Mn Mining Co. patented 28' 1oae‘ eilaimd 'a.nd ¥ mill-s*ite’.
as ghown on Survey 336, A and B, as follows: TRogers, Iumcky Queen, Tremont,
North Star, Champion, Bronx. Deisy. Birthday; Venus, Mars 'Jupiter, Saturn,
Excelsior,  Aurora, Elgin, Washington, Adams, Jefferbon, Madiesn, Mongoe, Planet,
Rusty, +Tin Quarts, Noble, Mispickel, Northstar Frootiom, Martha, and Fourth
of July lode claims and the Northwes'aern miIl-gl te: ‘eledn; - ‘The seme compe.ny
petented'? lode claims and 1. mill-oaite, es shown on Birvey 337, A and B, as "

. follows: Agpen, Sun Drum, Canoe,’ Comstock, Sunrise, Fairview, and Arctic lode

claims and Boartels mill-site clain, The tuira.’x. area. of these 8’7 claims 19 .
456,81 ccres, S |

- The ;principal mine workinge are on No:'th Star and Imcky Queen claims,
(sce fig, 3).

.. It ho.s been reported. tha.t Fred D Crane, ‘545 West 1llth Street, New York
25, W, Y,, ochd césoclates are negotiating with the Smpire Tih Mtnmg Co, . to
purchase the Bartell pwperty. . AR

‘The U, S Alaska. Tin,, Minin.g To, patented. the :t’ollowing cla:lms. Dieter
No. 1, Diétei No, 2, and Dieter Mo, a,loda claing and’ the U, 8, 'm#11- site,
Patent Survey 409, A a.nd. B, .vfas approved ﬁotO‘bar 26 1909‘ The totaJ. ma
is 33.95 e.cres. i R e e i L
Placer oparationa were oarr:led on in the sma.ll creeies near '.l‘in Gity ag.
. late as 1940, bdut more- reaently the” on1y~ pla.cer mining has ’bee& ‘by hand meﬂwda.

1253 - 5» -
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MINE WORKINGS

shows. op: Tizure | e Ineé
Star, and lowest adite o¥cur at eclévations of %ﬁ 851 and
tively. A raise near the linestone-granite contact connects the m%st adtt
with a sublevel ot 819 feedfron which i o Joxrth Star. adit can be reached by
an, inclined reise. The general trend of ‘the Worth Star and Iowest adits is N,
54° W, whevess: the Imeky Queen adit. bea-rs 8, 73" Yo A ;plan and section through

&-cresscut B4Y oot fron tm portel of ‘the Towest sl
-Akwkante of 62 fobty thepee N, 60° B, for 16 feet,  The |
20 fedt gouth of-1tsl Antersestion xg;am dhe 4 Twen

Subleirel worliings éonsii;%‘ 6? é6 fée€ 6£ dx fting;m 105 tae’c of crogs—
cutting, The crosscut pa,rallels the Lowest adi‘b crosscut, and. the drift has
& bmng Gf ,,Nd. 7@ g‘? : R 5] AT AR R “ @0 4 i . 5

%ixﬁy"

-five ’:téat t:ﬁn we Nog%h* B jgal is a winze ining thé Farth . .
St&r ondfublovel, . 4% &-peint 90-feet from he. portal .a drify bears ¥, 35

W, for 28 feet, ond at 116 feet: -fyen-the. _,ﬁoa.jtal another drify behrs nort‘h .
25 feet; these two drifts are joined at their extreriities by a 12-foot cross-
cut.mA mall enom% eefﬁlw«gmde ar& m found. in, the second darifs, =

" At 5 point 60 feet farther inside a arift bvent's 5. 10° B, for 38 feet - @
along a gystem of fractures. &4 3-1nch. stringer containing high-grade tin®

Foa

‘m Entire mrkwga of the Noa;-th Star aﬂ%f ; o 57 f ',

; "faet from the pertai t350
mn, each side of the drif%.

Wonkzngs on. tha Eew and Gano almg ,
and no attempt Wa.s mede to gain access, - )
podnkn et wmag o O’RE DEPOSLTS wo L s .
o b' ) ) RERAA VN - - . L
nﬁg ot the dape ouilteln area is sumarizad ;bgrf'th”é‘ Geological . %
Surveyd , IR

r!

piv ,@oastitutes the core of the mounta,in.

i&: cast ere limédtbne “peds into ‘which the
%o dy.. .40 Dlaces ‘portiens of ‘the limestone oot -

which once coversd e, granite, still ‘remain, ¢ The granite is c'f!‘.bsely
associated with grani tic veins. Both the 1imestone and th!a grs.ﬁite‘
Stai«&’ﬂnaamg E&vam, a,ad cas.naart s, H, i Gm‘&.n o' _;;t o York Ta. Dépb sits,
“Magket Geol, Survey Bull, 733, 1922, pp, 9 -101, .

1283 . w-' 6 r«r'
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show - contact metamorphic phases. .-'l‘he youngest rock of the area is an

- intrusion of black: oliv.'mq porphyry, ch ‘in the form ef dikes cuts

both 1imestane a.nd. gra.uita. s

S
e b

ﬁle visi'ble purt‘len of the gra.nite intrusion 18 a dbme-shaped
mass about- 3 ‘miles in. d.iame'ber and oveér 2, feet high The contact
surface with the. 1imesme appears to bs. nearly ’srertical ‘on the east
but dipe more gently to the north, It is irregula.r, the granite having
welled upward inte the limestone along vertical planes and also between
the limestone beds. Occasionally limestone blocks are found which

. foundered into . tbe granite,. A\Zbov‘lder of gxanitg on the dump of the

. United States Alagka Tin Mini,ng Co... tunnel ¢ontaing’a block of limestone

about 6 inches in diameter,  Between. I:agoon (cal‘led Boulder Creek on
later maps) and Village. Creeks an arce of seversl hundred acres is under-

lain by limestone partly submerged in the granité while 1t was still in
‘a molfen condition, .The granite on- top of the mountain is covered by

geveral feet of limestone over]:ain by about. 200 feet of. ﬁne—-grained

. quartz—bio tite schists, Wk

U.’ae 1imeetone at Ga.p'e Mountain is composed chiefly of calcite. e

wi th ‘gome admixture of quartz. In color 1t is generdlly white to bluish -

e grey, Bads.of guartz send, now changed to quartzite, averaging. a'bout 5

"graai‘te at. en. ang].e of -about . 159., Between lagoon and

inches in thicknass,-occur at intervals of about 15 to 20 feet***

Ea.st of ‘the., m&ﬁa( "‘"?'ta\qt the limestone beds diguowarﬁ the

luk Creeks

" they: dip . aqsst .North of the. granite intmsion they dip north away from
."the grani te,, It does not mppear that the. intmsinn of . the granite has

produced. the present abtitude of the limestone beds. .

The changes which - the uﬁa&tone has suffered because of the

izitrusion of the granite fall into two- clagses. - those: ‘which involve.
.the introduction.of materials and those which do not, The changes

~which do not involve the. 1n$rqducb§,on -of, materials are as follows:
" "Wear'the conta¢t-the limestone has been .changed into a denge white .

“guartzfte by thé recrystalligation: of the quartz grains,. :Wollastonite

‘f‘;.of thia lime as silicam

hags commonly formed by a reacdtion bBetween the calcite and:the quartz
grains, and locally the quartz.beds have been changed completely into

- wollastonite,. The, .change: from calcite and quartz to wollastonite

involves the: 1035 of car‘bon dip;dde from calci te a.nd the combination

.d
teci

Close to the conta@p.t th,e limestone vas locally invaded. Yy hot -
tin-bearlng solutions’ which converted.it:into & heavy mediwm to coarse-

...grained rock, The altered zones appear to have a moximum width of only
-8 few feet and are found immediately adjecent: te the. granite and along

R ,fisaures that emt the

megtone. in: the vicini.ty of 'bhe granite¥**;

"+ The principal minerals of this green rock:are green:pyroxene and: green

1263

tourmaline. Mimer constituents are pyrite,. p;rrxhotite, fluorite,

scapolite, accessory sphzlerite, ghirtsz,: and cassiterite™ ¥, The
cassiterite is yellowish brown, ﬁnevgrained and irreg\llarly dis-
tributed through the rocikc*%*,
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“Hie tin-bearing solutiens: that,altered the limegtone along the
granite ‘ohitact -Have ‘aldo affected the border poriians Oﬂ ‘the. gre enii te
itgelf, On the dumps of the Empire Tin (o.'g-workings. gamples Qf
granite were found showing & local fracturing along which minute’ seams
of ¢uastdeeite and tourmslineihed -been iptroduced.  They:-formed a
cemeht 8nd 8lso- ‘replaced ‘the: feldgpare, - Pyrite:in minute scattcred
grains, aecémf)an‘led. the - eaa*si torite and tourmaline. le L e

sk }..*I 7 o7

Tin aeposits at the .‘Bartell mine' ncr:ur in pxoxg.mity to the gianite-
Tifiestone entaet, and in both granitecknd: Limestne,: A: conspicuous, feature
are the nmnerous limestone pendem’hs Innthe: granite,wmqhs :l,n 8. few places

"‘occur as comparanvély la.rge blmzlcs nf limeatone.

. LG FBenmoin i 0 ‘ ‘
Tin deposi ti“on h&s"occurred aibng weak north—south fteusion or shee,r
frac’cures in the’ granite ‘and in the; 1imzastone. Gt S e o

Both rock fracturing and mineral deposi tion ha.ve been weak. Fractures
in the granité appear to be little more .then miner.shear planes, -In most
.cases there ig very little indieatipn.of mineralization or aiﬁeratlon of
the wall rock, No large fissures were. obaerved in the granits. Tin deposi-
tion glong the shear planes is weak and highly irregular. ‘L

Fractures in the limestone are generally narrow, although Jocally
they may be extended by brecciation ang. repg.acemen*e Taw of them appear
to be over 100 feet long, Mineralizatioz;;’is usually more jpronounoed in or
adjacent to the limestone than im the-granite; and quartz, actionolite,
tourmaline, limonite, and .sparee ; gulf;d.es are ‘more common., o

oy

At several places: undergyound,; qmtz«stringers -and fractures in the
granite were: o'bserved to termipate a‘bmtl et & 11mestong contc.ct

In the . Bartell mine, mlneral solution api:eaz* tg have aecénﬁ’ed locally
through ‘fregtures in the grenite, Where such favorable chanhels encounter
limestone, - the solutinns have followed the: irregular comact occaslonally
breaking a,cr?ss fractureg in the limesfohé .

The laxte;al ex’bent pf 1nd1vidnp.L d e}’t‘s ap:pears to- ‘oe sma.ll in both
granite and limestone, . -It appears. thet d“egpo,sits in 1imeﬁt°neu at the .
Bartell mine, will be shallow, as at this location e.i]. li*mestbxxe consists
of small blocks or roof pendants in granite, The¥e is”a Possibility that
tin mey occur east.of; Barjell.mine ngar. the he»a,d. pf Goodwig Gulch where
the 1imestone is, apparentiy of consid,erable dept‘h

As mineral exposures in the granite are 1 '1,;gd. only* gefoiogic inafer-—
ences, ere. wa;cranted .- No. large economic ilep;osi “have beer ‘bbgerved in the
granite, - If, tin-bee.ring salutions have a,sc@xdé& alohg favprable ‘chahrnols
in the grenite, some de;ms;l tion. may oceyr ¥ great- dépth;. but- the;‘e ts no
evidenqe to, nsuggeat that the;e will be an i I,ar ement bf-“obséi‘v“ed‘ structures.
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Surface data,.in regp.rd to "float" and placer deposits, do not indica.te
the pregence of any large tin outcrops ifi*the psst or present, It is
concludeid. from the- distri'b'ution and charatter of surface float -that a few
outcrops,, other than those now expo aed do - e:xt*st but. from thg -evidence
tHeso are bhought to be small. : T . B e

Tin placer mining has been ca.rried. on along Cape and. First Ghance
Crecks and also along Goodwin Gulch, During Bureau of Mines invegptigation
of placer-tin deposits in the region, several small areas of virgin gravel
were found near the old workings of th¥ three.- -creeks. sentioned above, . A
small deposit of placer tin was found in Boulder Creek valley. The gravels
of Gronite and Vi}.lage Greeks were. found to ¢:<mtsai.ni only trg&ea of tin.2

. Bocouge an- examina.tion oi‘ much of the rack surface is Qbscured by
debris and only a few mineralized points can be observed-underground, it
should not be definitely stated that undisoovered deposite do er do not

-exlst, . However, as statsd above,:there 1g'nothing to: suggeet that intensive
minera.liza.‘bion has taken place anywhere, : .

There ig avid.ence 41 old prespe&t pita near the head of Good.win Gulch,
as well ag in trenches K1A and K5 excavated by the Bureau, that several
granltic dikes striking north to northwest exist in the t:ln-bee.ring aroa,.
These may be genetically associated with tin deposition, - : :

A limited simtlarity in geologiecal structure exists between Cape
Mountain and Lost. ‘Rlver tin deposlts; where the Bureami of Mines has. excava.t_ed
over 5,700 feet of trenches, completed 22 core~drill holeg totaling 8,693
feet, and collected 1,685 samples.  Excerpts £rom Report of Investigations
3902, Iost River Tin Mine (in pross).are guoted herein %o indicate possiblo
subsurface conditions at Cepe Mountain,

Three principal types of da@oéits'ocw, namely 1:1 acid.ic ‘dikes,
in the contact metamorphic zone, and in the granite, Deposits in the
acidic dikes have been' described in:many-Geplogical Survey publications
and by engineers in private practice; but previous to exploration. by
the Bureau of Mines no ore reserves were known to exigt in the granite
and conta.ct zone.‘*"‘

Suri’ace '“ex_posures and. diamondr-drill cores ahuw the zonc to be .
composed of & complex group of ‘rocks and minerals.. Originelly limo~
stone, ’che country rock has boen brecclated, proba’bly both by faulting -
and oxploeive forces from thié grenite magnma, . .Acidic end basic dikes
of all sizes have intruded tHE limestone and, in many instences, forn
a ma.trix around limestone fragments. Nearly the entire szone appqars

__/ Bureau, of Mines, War Mineral. Rept 164, C2pe Mountein Placer Tin Depositp:
May 1943, rewritten by Washigton staff as report of investigations,
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o ﬁavaaw oen tnvadéd ‘bygﬁge:" jeralde igﬁﬁ.ﬁﬁiﬁﬂﬁ mt have _

k alté?eé ﬁi'replawa the *&ﬁg&w&l mﬁm'ﬁ&ﬂ in 1bg found th Varying

amo ithroughout  thé ‘gene, .. The most: ’ﬁﬁ%iv ‘dgent Hppears Yo *h@.fVe

" been fluorine, and locally the rock congists mﬁy iof Flworibe,

Slickenside and abraded breccia fragments were ‘obgerved in many -
- places in the dri.tl éares, and 1ndicaea the presenc.e of mnmrcms

fa@l’#ﬁi ‘

@rsxifte doés not outcwp s ﬁa %o'st mver @i
encmmtered in Bureau of Mines drill holes end has' ‘been ahown to be
. binsbtearing, Nearite contect .with thé limestone the granite is
highly al'tored and'is essantia.l}.y kaodis with lesséy: £Iuerite; “tdpasz,
“‘quarts, -galéna, . ‘sphalsrite, and eh&ioéwﬂte,‘ @hﬁs “phaed carrics
+ -+ only“small gquentities of ¥in, —Id- general the gragite ’bmmaa fio-
‘gressively lese altered with a:tzsfanes £ron - the cofitasts +Bfx drddl
holes disclose that the strongest tin mineralizatibn is not at the™
e@n;gct bu% instead cgcm m zae gxanite,, at & mﬂmm distance

R T
R

‘ Four gmall over badies are: mdzmea by :Bareau work WB is.in. th

¢ gocalled "BiE Ledge" wone ghown om odd mepe; - It 1E éxpé@s‘ea 1A ‘only th
Forth ‘Star adl t-where it ig repreﬁenm by Buresi semples .27, 39, 40" 41

48, 43, 44, 45,.48; and 4% (Bee fig, 5 Ba)l These sa)spi&a* ao nnt op.'bline

ffan ore boasr of c’mﬁnite width or 1mg’th

Another alleged ore body is ind.tcated in "Brooklyn" crosscut on Ntn'th
Star adit, A length of about 30 feep.ls reprosented: by saiples- geries 51,
89, 90, end 91, This same shoot was sampled in the winze and on the sub-
) ylevel. Saiﬁples rep'resent&ng this shoot arze ahown :!"n figures 5 ‘and 6

: Samples 10 and 19 may mdicate &&r ara shoo% 1n ’ohe ﬂerth Star adit,
. but ‘the structure is very weak. Sample analyses shom in figure 7 1nd1cate
"no corresponding values in the Eowest adit,

ol .
Sy P
by

The surface vein discovered by combined exploration of the Bureau of
Mines and Geological Survey is the most promising %in & posit found on the
Ba.rtels property. This is a quartz-mica—-cassiterite vein oecurring prinei-
pally in limestone, with some tin alse occurring in:the adjacent granite.
1t 1s approximately 150 feet 1in-length, rangos from & fpw: inches to about
- 66 inches in width, and has ah average width of 17 inghes.. Casslterite
odcurs as coarse grains and large nuggets in: both WW and mica, The
. ‘average of 18. samples oonectea and analyzea by 'l‘ihe Burea,u i 7. 24 percent

“‘bin. .

g»-m e

’  J He1de, Ha;rold; ’5 Inet ?&mr Tin Mina, dewreninmla Ala.ska.. Rept
o7 ef Investigatiﬁﬁ& 3902, % In’ pfress.
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33
37~ 34 [}
18 31
3e -
SAMPLE ANALYSES 35
NO.]WIDTH] PERCENT [NOJWIDTH| PERCENT
IN. SN WOa IN. SN (W03
o] u .28 [coos fas| 100 |<o.0s 307
HA 28 < .08 a7 7 < 0% agsc
1e| a1 |< .08 3| 27 |<¢ 08 .
ne| ea .06 39| so0 218 [<o0.08 son sie
12| 14 |« 05 40| a8 121 |< .05 29 1 A
13 12 < 0% at| 53 [< .08 28 20cC 3
14] 12 < .05 42 3 |< .03 25— a9 908 - N
s s |[< .08 43 3 | 1090 < .05 48-\ 90A \ . 20
16 15 < .08 44 \ < .08 27 ) 91A ) 9
7] 1s | < 05 43| 40 [< .08 3 & 8
18 (3 07 46 40 26 1 ¢ .05 ‘:4 = 26
t9 8 6.0%5 ¢ .0% 47 40 < .05 43 24 A
20| 12 | < .08 48| 40 | < .08 A o 21 ‘
21{ 1s < .05 49| 368 [< .05 42 e 12
22] 8 |< 05 50| 15 |< .08 a1 47 e 17 13
23] 10 |[< 05 siAl sa .08
24| 16 |< .05 s8] 14 .84 | < .05 46 23 1e ::
28] 9 l< .08 s2| 10 |[< .05 as 22
28 7 |< .05 53| 23 | ¢ .08 18
27| &0 88 | < .osfsea| 18 ;29 |[< .08
28| 39 27 | < .05 fesB]| 2 .57 08
29! 19 |< .05 8sc] 30 | < 08
30| e3 .22 | © o0s]o0a| s9 06
Ml 12 |< .08 so8| 23 | < .05 0 50 100
— = —__—]
32 3 {¢ 05 . .
33| 27 {< .05 :IOAC ;: l,:; i ,82 SCALE OF FEET
34| 18 |c .08 B | 30 I 209 [ < .08 MAY 8, 1940
3s) 4 |< 05

FIG.5-LOCATION AND ANALYSES OF SAMPLES

IN BARTELL MINE -NORTH STAR

ADIT
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SAMPLE ANALYSES

NO. IWIDTH[PERCENT
IN. SN

85 17 <005

86 10 < .05

87 10 < 05

88 12 < 058

92 10 < .05

93 30 < .05

LEGEND
PS4 LIMESTONE
Fz3 GRANITE
]  BASALT
MINERALIZED
- MATERIAL
0 40 80

SCALE OF FEET
MAY 9 1946

FIG.6.— SUBLEVEL,

BARTELL MINE, SEWARD PENINSULA.




7;’2 —80 SAMPLE ANALYSES
760 7 NO.| WIDTH|PERCENT
78A. 788 IN. SN
' 78C 54 12 <0.05
79A 798 55 13 < .05
79¢C 56 S < .05
818 57 5 < .08
i 8IA &b 58 25 < .05
o e 59 1o < ,05
" 60 25 < 05
¢ 73 6l I3 < .05
:_;’C‘{ _:;A 62 24 < .08
7 [ o5 63 3 < .05
- < 64 17 < ,05
688 84 65 6 < .05
* 66 15 < .05
67A 2 <0.0 5 40 < .08
67B 24 < .05
67C 24 < .05
68A 60 < .05
esB 14 < 05
82
e9 13 < .05 -
70 5 < 08
71 20 < .05 XD
72 20 < .05 + X 60
73 3s < .05
74 12 < .05
75 20 < .08
76A < 058 5516
76B < 05
76C < .05 LEGEND 83 e
76D < .05 B3d LIMESTONE [54 + 834
77 23 < .05 +
78A| as < .05 bXd cRANITE 33 +
788 | 40 < .05 1] BASALT 84—t
18C 8 < 05 M INERALIZED * £ N .
79A 57 < 05 MATERIAL
798 24 < 05 t
79C| 24 < 05 ’
80 < 05
8I1A < .05
are <05 ﬁ;;E;E—_—_OSAO
82 31 < 05 SCALE OF FEET
83A 80 < 08 MAY 10, 1946
83B| 40 < 08

FIG. 7- LOWEST

ADIT, BARTELL MINE, SEWARD PENINSULA,




SAMPLE ANALYSES

NO|WIDTH |PERCENT SN
97 12" a.14
98 12” 1444
| 99 12”7 1.99
100 12”7 < .05
. 101 6" < .05
102 6 12
103 127 112
. 104 12” 147
108 12” 3,58
106 12” 3293
. 0O 50 100 150 107 i2” 3.28
—— S ] ~
108 66 5.12
SCALE OF FEET 105 e 373
MAY 13, 1946 1o 33" 24
1 22" A2
96 10 14.57
13 24" 14,86
14 24” 2502

. FIG.8— TRENCH SAMPLES, CAPE MOUNTAIN, SEWARD PENIN.
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The 10ca,ti.on end analyses of these samples are shovm on ﬁgure 8,

.....

Gulch, Trenches Kl and K2 were excaVated in 1943, and the following
deseription wag written at that time, These trenches, as shown on figure

3, are {n the area: immediate,ly z;orth of Lycky Queen workings, = Trench.K}

is 140 feet long and trends. N, M0 W,; K2, the more westerly, is 135 feet

long and frends N, 18° W, . lhe o,lﬁ Lucky Queen tunnel trends S, 78° W,

. ‘,and ite po,rtal is aqpproximately 190 feet from the gouth end of trench Kl,

. Trench Kl:is in limestone, ex.cept at the south: rend, ‘where digintegrated -
gra.nite wag exposed beneath the, ldmestone. Bedrock surface in this area

" was 2 to 7. foet below. ground surface,. Trench K2 is entirely in soft,

disintegr&ted grani te, although there is evidence tha.t limestone occurs
~:,immediabe'1y sou.’oh_ of the trench, ' :

- """, sm g

The.weet ;»all of Kl yielded nuggets of cassiterite at points roughly
.4 2’7 29, 83,86, 43,50, end 59 fest from the south end of the tremch;
similar tin. ore wa; found .on: the .eagt: wall 24, 42, 67, and 82 feet from
the south end, Jhe. vein. pinches and.<ewells e.nd trends N, 50° W,; the dip
vari es, from 60 NE, isa yertical,  :Qamsiterite. was expoged’ at the porthwest
end, of the lode 1p, tyo.Beinch qua:mz veins sepsrated by a 6-inch limestone
band; the cassiterite wa,swconﬁned 4o. a l-inch border adjacent to the
limegtone,. Mg veln to .the, goutheast on the west wall of trench X1 was
4 5 5 inches wide and’ ponsisted of, vein quartz and 3 inches of cassiterite,
- Farther southeast in the’ flopr of the mein.cut, it narrows to 1l inch of -

massive vein watorial for several.foet in' Tength, and, still farther south-

easgt,’ consists of whlte milky, quartz with considerable cagsiterite, 4
4~po1md chseiteri te nugget was :t‘ound. in place in the west wall of the trench
Just at bedtrock surface.. RO

Trench K2, at a point 35 feet from . its, south extremlty, exposed tin
ore a4 gscaindted in’ 86Tt d1 einte gre,ted. granite ‘The vein exposed i1
trench K1 evidently does not extend into the “gran:[te cut" ‘unless it te
represented by a narrow quartz—-tourma.line veln 108 feet north of the
south end of K2, Handwtrenching-suggested that ‘thé course of the veln was
somewhat curved and tended to strike more northerly at the nor'ohwest end...

Bulldozer trenching during 1944, along the strike of the vein, revealed - .
a somigwhat vayering:cdurse,” Treénch: 14 ‘expoged the veil -for 50 féet north- '
west and 66 gsoutheast.of the 320foot station 6n'Kl, whiech, for:the purpose
of this report, is designated station 0. Courses northwest and southeast
of atation 0 a.re deeeribed. as fc&llows. B T T I T

& . FEEN NPT

N, 46% W 15 ft. First 9 feet consi sts of 2 band.s of

0 - 1N,
SERPS ©aflky  quarts separeted “by ‘Fraguents of
" ¥imeBténs, QuaFti bends contain fair-
e enodnt of oagsiterite, ‘Remaining 6 féet
- i a¥érages 18 inches ‘in Width and- consi s‘ts
“Uief mica;ceous ‘vein ‘material with high'
*i-?i?easei teri'ee conten"b T)ip is vertical._

.
,..5
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: : Description =
‘“Mice.cenus material conitain nodules or
- aggregétes of cassitertte consi stently

“to-station ZN vwhere vein pinches *to a
cEt T hen w2 Lt T narpow seam of micaceous rock,
2N, - 3N, - N, 23% W, 15F¢. 8 1R, © Wein ig represented by marrow scam’ (]z

Co e GDgg 2 inches widg) of ‘altéred rock, 5t
S -7 s v T Unemely, chlori.'te, containing fine- "
I P ST orained tovrmaline and scattered nodules :
. of cassiterite, =%
B S R 20% W, 15 £8, Vein content samed as 2N-3N, D:Lp 2N, to

4N, 1s approxmate’ly 60° NE, Sta, 4N, is
most northwestérly point at which vein
: oo ' : “carl ‘be positively: identifled, - K
0 - 15, N, 40° ¥, 12 ft, Vein, 1316 “4nches wide,’ consists largely
_ of milky quartz containing some casslite~
RS W L Y rite and micaceous ma.terial containing _
e e cassiterite nodulm. Some barrent fra,g- ‘
S ‘- mer%a of limosténe’ sré present 1n: *bhe
S e T et e " veln, Thé dp isVerticel.
18, ~ 28 N. 80° W. 2L £t,.°6 in, ~ Width of vein averages 12 inches, ‘Vein
SRS e e Cenon s mab'bér 1s almoet erftirely tiicaceous
el podle Sl bl Hodules of eassttori to ‘and.
Co T e '_'sdme ‘barren frag,ments bf wall rock '
e T T T Ty yeptdeal,
25, ~ 38, N, 48° W, 22 £¥, 6 in,” “Vein materi#l is simildr fo ‘fHat between
T e T el W o dtablon 18 and 28, but plnchies to L
L R S inch i1 width 'Vein contains fine-gra.in-e
S A e e ST ' Caseiterite where 1ast geen 66 feet
from gtation 0,”

e

A ﬁum'bei' of pieces of both uall rock and; ca.ssixerite no&ules show
sllckensidcs along the. entire*vein ,sx.poeure. N T L

TR PP WOBK nom'«; BT THE. ZBUREAU oy MINE& . e ®
ol n . . . A A . ; P N

-, ‘,‘ . A g
Twenty one trenchea were excavated wibh a com‘b:ﬁne& length, o:E 3 690
feet -and 5,610 cpbic yaq:ds of ee.rth and roak were moved ! : :
P ems deem D ovge U ULY etvtmadl 3 emle S ' p
Trench 11 was 106 feet long, 9 feet w&de, and 8 feet- deep when excavam
tion was stopped presumably about 4. feet above bedrock. Frozen ground

I

vasg encountered at 2 é.eptn of 5 feet, LadT ,tr-"i
S U = : vt '1 ' -
@rezmh 10 Wa.»s llg feet long, 9xfomt wide ‘and 6 feet deep. At a
dep’ah of 6-feet, bedrock was exposed by 'bulldozmg in the north end of the
» Yrench, .- Neayx. the south end,. it.was necessary to excavate for 1 foot or
. JOTre. of deyth %o, rea.ch bedrock,.. A trench 1 foot wide and 2 feet deep was
“dug 76 feet lang., ‘At this rleptb the bedrock was blocky, but no attempt
was. made to reach sqlid reek,ua,s no Retallic minerals were seen, 4 small ‘
fault separates a reddish and 2 darkegray limestone near the north end of
the trench, The reddish limestone encloses milky white quartz veins, onecof
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R.I. 3978
. which is 5 inches thick, The others are much thinner, and all contain a
green mineral resembling serpentine or chlorite, The average strike. of

these stringers is N 45 ., approximately that of the vein in’ ﬁ..t trench,

Treneh 8 is ei‘&uete& aﬁ a point on the hill where over’bur&en is 5
' exeessive. Frozen mmuck wis encountered at a depth of 9 feet, The trench
is 231 feet lang, 10 feet wide, a.nd 13 feet" deep.

2" | Trench Kl is 140 feet iOng, 9 feet wide and 2 feet d.eep_. 4 good g‘ade
. of’ cassiterite float was found before bedrock was reached, and hand-trenching
*a revealed a cassiterite-bearing quartz vein with a northwesterly trend,

Trench K2, roughly paralleling trench Kl “15°135 feet long, 9 feet
wide, ‘and 45 feet' d.eep. e bedrock, a soft dismtegrated, 1ronstained.
mgrenite, was found fo ‘oe barren, ; . A :

, Trench K9, 60 feet southeast of X1, was attempted by ‘hand, in’ October
1943, but it was found nearly impossi‘ble to “brieak through th'e crust.
. Excavation to a depth of 5 feet, a length of 150 feet,. epd & width of 10
feet was completed the following summer, ,

’h'ench :{3, started. in Octo'ber 1943 ‘and completed. the following
summer, was dug in an attempt to find the source of cassiterite float on
the slope south of the North Star adit, The trench is 3 feet deep, 10
feet wide, and 150 feet lohg. . et : :

. Trench 3 exposed 'bedareck at an aVerage depth of %3 feet a.nd. over,;ts
. entire length of 1,057 'feet. Excave.tion was easy at the north end but
. was_hampered by large boulders at the south end, Test pits sunk to 5 ieet
in- depth showed no change in.the cemposition 0f the bedrock material,
- Asgide from one piece of: ca.ssiterite—-bearing grani te and:- some- limonite a
" few feet from the north gremte-limestone conte,ct no metallic minerals

"’were eeen. » " : o : -
. o Trench KlO, ‘sltuated’ adjacent to and- at the northwest end of KlA,

. epparently réveals & spur off the main veins in K1A, This trench is 13
feet long by 6 foet wide and 3 :f‘eet deep, .

.

F;:Lrther attempts to discover lode cassiterite by trenching met 1itt1e

» success. "The.. following trenches were excavated‘
o Trench feet Lg gth, feet ;gth, feg w
ey KBy - 3.0
i s, o KB N 65. L 10- 3:5 .
T - S 131 16 6.0 ‘
NS o b KR o B (I 2.5
. ' 300 IR (0 3.0
X7 200 10 3.0
- K12 ., .100 . ... 310 2.0
X13 S8 0 T 10 0.5
K14 - 80 10 2,5
. : : X15 60 10 1,2
xi16 8O ’ 10 1.0
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Drifting - v

. Before. ‘gamplitig in the Bartell mtne it was necessary to remove snow,
:lce, muck, .afd¢ froZén gob from the North Star and Lowest aﬂ:its. Snoy;;he.d
drifted into the North Star adit for 50 feet from the portal and filled the
adit to a depth of 3 feet, At the entrance of the :t'irsq v{inze room 2 mass
+". of ice had Jformed, completely blod:ing the drift exce;w f0T & D by 2-foot

- hole, A wedge of ice, 5 feet high &t this point and tape;ing to the drift
flgor in 40 feet, had to be picked out In “chunks ot remwed by means pf
a wheelbarrow, o

't- .",

The d.rift walls were heavily ooated with a 1uxuria.nt growth of ice
crystals, which extended about 300 feet along the drift. ' At a point 100
feet from the portal erystals in the form of thin hexagona.l plates and
- hexagonal priems growing ‘perpendi culat %o -the walls had attained diameters
up to 6 inches. The crystals were brittle and easily removed by scraping
with a shovel, Underneath; however, was a ténacious opaque film. of ice
1 to 2 inches thick, which was removed from ‘the walls by picking. Eight
hundred cubic feet of ice was removed from this adit. ‘

In the sublevel it was ‘necessary. to remave snow and ice in a gimilar
manner, During the summer working season snow and. 1ce crystals continued

to re-form on the walls,

«~ . The portal of the Lowest adit was caved, After d.rif ted snow was
shoveled away, the adit was still blocked by muck and rocks, which were

. rempved by using shovels and wheelbarrows, Behind this, for a distance
unknown at the time, lay frczen, caved slide rock., -As it was necessary to
suppart the roof in some manneér, 3- by 12-inch planks were used in fore-
pbling through the slide, ,yock, Progrees was slow because of the frozen:

mugk and large boulders, ' A hydraulic jack placed against the cap of an
0ld set was used to advance the planks into the mu The cavé~in extended

two sets, and behind it solid ice blocked the drift completely. An advance
of 15 fee't was 'hade through the ice before an opening was found between
the a¥ift roof.and the'ice, This permitted ‘air to circulate through the
mine, The thickness of the ice diminished gradually from this point, but
was still 2 feet thick 160 feet from the portal,, Throughout the remainder
. 9f “the mine the thickness oi’ ice averaged. 1l foot A

A SH
Ay

Mine rails were found on the drift flooxr ready for use, A mine.car
and 100 feet of mine reil were brought up from Goodwin Gulch and used in

transporting Ace fron the" mine. -

Two shifts of two men each were employed in removing ice from the
mine, On somg:days the advance would be 15 feet through ice 3 or 4 fcet
thick; on others, when the workmen were digging in e tough, rocky mass
formed by fallen mud from the roof, the progrets, in terme of measgured
feet, was negligi‘ble.

After we had. been removed. the drif ‘b walls were cleaned in preparation -

for sampling.,

1253 o - 14
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R.I. 3978
Sampling |

Sampling of the Bartell mine mrkings was starteé. S tem'ber 1, 1943,
gnd completad that year. : 1l surfedddogare tha Ly ol wiiove. ‘as&mpling
was t0 be done, and the sample cutt&%.; Raly cay W by 4he fore-
man, In sempling mine workings, channels were cut 1 inch deep and 3 or
§ incheg wide, ' -One hundred fowrnmderground - gmplag werd collected, the
location and analyses of which are |hown on figures - 546, a8l Vo0

Three trench 'samples WOTe. amlle@m #n 1943 and 197in thé summapof
1944 These were cut as channsls 6 or 12 inches wide by 1 1ncha¢'®p.
Location and analyses for all except three are shown on figure 8, Samples
94 and, .95 were eollectod £rom. trench 3-a8 340 fout gn& 165 feet, -respec-
tively, from the south end, Bo thware cut: éswss $he gramite-~limentone
contact, and each contained legs than 0.05 percent tin, Sample 115 was

::t 40 feet north of the:south end of. trench XKl3-and, ogmte.imed OxaBl
n,

.. Elghteen samples were analyzed im: tuagstm,p and . all gon‘ba.ined l’gu
thanOOSpementWO& I

ik v ; 2.1 i,_‘fw., SR
. .

The following table g;,was the analysis*

‘«Gaﬂb.ggﬁg@xm&ﬁegiaf"f‘
of Cape Mountain Bampleﬂ“ Ll

27 0.43 0.17
( 28 .43 .08
30 .53 .63
39 «49 .05
40 .46 7
43 33 [ .05
46 <46 .59
51B 1.86 .40
85 .20 10,20
86 .30 .2
894 «30 5.56
893 26 .93
90C +20 .13
91A [ .05 3,20
91B 33 [ .05
96 .36 8,72
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