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Before the war, the United States was the world's leadlqr consumer
n, the industrial apnlications of which had become widespread. Domesti
ofuction was negligible, and requirements were met. 2lmost entirely by im-
rts, nrincinally from British lalaya, United Kingdom, and China. Average

“.l

znnval imoorts for the years 1925-1929 amcunted to 70 009 long tons.

it
we

10-18-

B e T T

ith the advent of war in Durope and signirg of the Japanese~German vact

vas realized thot foreign sources of supplies were threatened, and steos
re taken by Congress to forestall critical shortages of tin and othOr min-
These stens in regard to tin included stock~311105, improving

~

reau of ilines will welcome re*orintin of this paper wrovided the
gt u
n

U
lowing footnote QC'noulea~nent is used Rewrinted from Bureau of
ce . .
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al> : 21t valser to
O 8 lon toqs by 1941, Tn 1643, anrual 1muorts had shrunk to 37 675

) £ 2, ]
1ong tons and consumpiicn had been reduced to 52,100 long tons of primary
end seccondary tin but not tin content of scrap alloy.

tepgic Minerals Act, passed by the Congress in 1939, authorized
igation of domestic tin deposits,
As Alaska had supplied VLrtu911f all of the domestic Oﬂbput of tin, an
investigation of Alaska ﬁePOD ts wes, vnderieken in 1940 and lC l by J. B.
" Mertie, Jr.; -end Rcbert: n. Co tc of the Ggological Survey.

+

The Tost River loge urn Tiine on uhe Sevard Pen;ns lz was &xaemined by H.
Heide of- % Bureanr of Mines ‘in 10L2 "Possi blqu es-for developing a sig-
nificant amoant of* tin appeared Tavorable, and ‘exploration of the ore bodies
s started in Auguat 1942, ’

becau sg. of ShL"&LCth conditions, trenching and diamond drilling from
the surface could only be carried on duplar the summer.months, and the proj-
ect. was not.completed v 1nuvl Octover - 16kL, The Federal Geol oglcal burvey
maintained a.rield party on: the project ecach season for the purpose of cor-
relating gealogical data, Much of the geO1OFlC material used in this report
has been Treely uObbL&Ctéd from the reports of the Federal Geological Survey.

chcrwch niiita ry‘aCuivities on the Sewvard Penlns“Wa hardicapned Bureau
of Mines .operaticns; but the work was greatly Tacilitated by the information
and cooperavion obtalned from residents -and businessmen of Nome and Teller,

Robert L. Thorne, mining engineer of ‘h Bureau of Mines, was in direct
g £ j)
charge of exploration in 194k end assisted greatly in the collscting and as-~

sembling of technical data. .

BenefTiciation tests of Lost River cres were made in the Bureau of Mines
laboratories at Qollh, Miscouri.

v : . Ackngwledgments.
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S. Sanford, district engineer, Juneau, Alasske, and, to Lowell B. hoon, chief,
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LOCATION ANWD ACCE SDIBLLITY

1he Lost River tin mine is on westevn Seward Peninsu le, A]as< a, at lati-
tude 650 281 N, end longitude 167° 81 E., about 90 miles horthwest of Nome,
wnich is the principal dis tri’uting censer for the Seward PeulnsuTa._»The
mine is approximgtely 6 miles inland from the Bering Sea, on Cassiterite
Creek, a tributary of Lost River, Tt is sitvated in the Second Judicial Di-
vision and in the Port. Clarence Mining Precinct. Mining records, Tformerly

xept at Teller, Alaska, are now maintained at home_(see fig. 1).

. The property is isolated, and the commoner meéans of communication are
entirely lacking. A natural landing field fer planes exists on the cast side.
of Lost River about 1.5 miles below the mine and near the mouth of Tin Creek.
Arother naturel field at the beach, on the west side of Lost River; cen be
used if necessary. Both T fields are only suitable for small planes but could
be improved to land heavy “1oads. Weatnor conditions make flying an uncertain
means of transportation. Plane fare from Neme to Lost River is $35 one wvay,
and alr exvress rates are lO cents a pound for ordlnary cargoes. '

A coastwise steamer mekes two or three trips petweon Seattie and FotzebueA;
during the season when the Bering Sea is open to navigation., The first boat. -
leaves Seattle about the 20th of Mey and the last boat leaves in late August
or early September. All boats' are scheduled to depart from the Arctic Ocean
and Bering Straits before October 6. Heavy equipment and supplies shiould be
shipped by this route. There is no havbor at Lost River, but the vessels

ust enchor offshare and Treight can be lightered ashore. A tug and llbnter

mist be chartered and coime from Teller for thls purpose,

The average frelgnt rate from Sbauule is $30 a ton plus a l6-percent S
surcharge during the war. Lighterage rates are 55 percent of the freight S
rate, For small articles Eskinos with umiaks, or skin boats, can be hired
to lighter at z2bout $10 a ton. . S . o

Cl atic conditions are secvere, and a8 lighterinﬁ operations can only
be carried on in fair weather, dbmar rage may be high.

A small motorship carries mail and lignt car goes ~rom St. Michael- to
Kotzebue every two weeks during the open season. "This boat will also tow
barge on request Stops are made at Nome, Teller, and other wayside po_nts.-
The freight rate from Homu to Lost River is @:5 a uon, shore to sbore.

o

In June lOL5, the Alaska Stenmuhlp Co. announced postwar plans to en-
larre its shipping facilities in these waters, I a large organization could
guarantee return freignt to Seattle, agreements could propaply be made with
the Steamship Co. for substantial : eductwon in freight ratea.

The only harbor close to Lost River is at iellei, abaat 25 mlleq dlstgnt
upvlies now have to be lightered a5hore at but the. ha bor has been

v
made by fAruy Snainesrsg Lo ocon

U)

dredge channels 2 v % ve besn zuspended indef
nitely, but any plcp 52l to operate 3t Rlvcr rine should include a
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thirouph investigation
cend rosd Tur trucking

sheltered herbor would Tar outweigh 't _
tional haulage distances, : .

PHYSICAT FEATURES, CLIMATE, AND LABCR -

The approach to the Lost River mine from Bering Sea is an area of genér-
2lly low topographic relief.” "Lost River Valley is wide and open, and the sur-
rounding hills are low and rounded, The river heads in the York Mountains,

and the immediate vicinity of the deposits is morce mountaincus, with slopes
“of 1,000 feet at steep angiles, Brcoks Mountain, several miles north of the

Lost River mine, rises to an elevation of nearly 5,000 feet ahd 1s the highest

peak in the York Mountains. '

e ‘district is virtually barren of vegetation, lMoss, grass, and occa-
1

sionally scrub willows are found locally in velley floors, but the mountains
are bare gray rocks, and no trees are found in the area Timver for mining

~ >
Ca .
purposes would have to be shipped from coutheastern Alaska or Sealtle, with

Domesticated reindeer were at onc time abundant in the Teller, Igloo,
and Shishraref areas, but the herds have deen greatly depleted, There is no
wild game or donmesticated animal to supply meat for an extensive mining camp.

Ciimatic conditions are sub-arctic. o local reccords are available but
conditions are best estimated from the recerds kept at Nome, Averags annual
precipitation at Nome. is 17.82 inches., Over half of the rain falls during
the ‘four surmer months, or Trom June to Scotember, inclusive. Probably, pre-
cipitation is slightly greater at Lost River. The annual mcan temperature is
25,7°%. Winters are severe, and temperatures as low as 400 are recorded fre-
quently. The winds blow continually in the Lost River Valley. They are very
turbulent ‘and freguently of high velocity. - ’

Freezing stops the flow of water in Cassiterite Creek in winteér., Lost
River becomes covered with ice, but there is a perennial Tlow near its junc-
ture with Rapid River., It is possible that water continues to flow under the
ice or, perhaps, subsurface in Lost River in the vicinity of the mine., This
might have an important bearing on the question of a winter supply of mill
waber and will be discussed later in the report under the subject of Metallurgs

Nome, with a population of approximately 1,200, is the nearest source o
supplies. Several trading stores are operated at Teller, but only a limited
stock of goods 4s carried. Lode-mining equipment and supplies are not
stocked by merchants and agents, because little such mining is done on the
Seward Peninsula. - In general, these supplies will have to be dbrought from
Seattles. .. ... - _ ] o B

- Experienced labor, both underground and othervise skillied, is virtually
nenexistent in this part. of fAlaska, but it is posgsible that an adequate

s
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supply of unskilled Eskimo labor right be recruited. .The Eskimos are fairly By
intelligent and industricus,. and the skilled-labor problem could be solved -
by importing a skeleton crew of miners snd rmechanics with foremen to instruct
and train the natives. In considering the Esiiros for underground labor, it i
shouvld be mentioned that a high percentage of them are tudercular and only a
swall proportion might be acceptapvle for undéerground. work,

HISTORY AND PRODUCTION : : 3

Cassiterite was discovered in this area in 1903 by Leslie Crim, Charles .
Randt, and W, J, O1Brien, and claims were shtaked along the Cassiterite dike » .

on both sides of Cassiterite Creel:,

B L ST BRI NI A VB A 4

In 1907 the Lest River Tin Mining Co. was organized and incorporated by
the owners at Nome, Alaska, under the laws of the Territory of Alaska. The
owners performed all assessment work and eventually obtained patents to the
ground, - .- :

et

A\
[4)
pat

e A

FTeaRe

‘ From 190k to 1911, intermittent vlacer operations on Cassiterite Creek
are sald to have produced 20 tons of tin concentrates. Much of this produc-
tion was from residual debris at the foot of the Greenctone lode,

+
v
T

Cae

The Jarmme Syndicate of Seattle took a lease on the property in 1912 and
started systematic development., A small pilot mill was ereéted and intermit-
. tently operated until 1915. About 8 tons of tin concentrates are reported to -
. ; have been produced. In 1916 the lecase was abandoned. - T , .

B T L T TR

! In 1918 the James F, Halpin interests took a lease on the'property'and K
v : continued development until 1920, when the lease was dropped. A complete L

{  examination and report on the Lost River mine vas made by F. C. Fearing at R
. this time.. Some information given in the report by ¥, C, Fearing has been ;
used in this present revort, . ST . ;,

P P

The mine was idle until 1928, when the National Tin Mining Co,, a Nevada -
corporation, took a lease on the property and started development, Operations o
' were continued until 1930, when the lcase was terminated. :

: - Ownership of the Lost River mine now resides in the Logt River Tin Min-~ L
ing Co., which, in turn, is controlled by W. J. O'Brien and the Crim and : 'fiy
Randt estates. The corporaticn was stricken from the files of the Territorial 3

auditor on Jamuary 2, 19k2, however, for nonpayment of the annual corporatim S
© . tax, and the period allowed for reinstatement expired on January 2, 19kk, Sz
o i

W. J. O'Brien resides in Seattle, Wash.  Both Crim and Randt are de- H

. Ceased, and their estates are handled by the firm Ballinger, Hutson & Boldt, T
: lawyers, whose offices are in the Hoge Building, Seattle, Wash. Originally, K
Crim and Randt each owmed one-third of the issued stock, ~and their estates <k
81311 control more than a najority of the issyed stock. o

983 o -5 -
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Mineral Survey No, léph 11¢us the following patented lode claims:

J
&£

N
Creek;
EX

o

~.

R Jlang on Greenstone lode

Carry Gow, Three Prospectors, and COLller ¢n Cassiterite lode;
Mars, Jupiter, and Green, on the Ida Bell lode-

Rob Roy and Jenney Lyn, on the North Star lode;
Triangle and Lincoln, on Reaf lode,

The patent to above claims was issued on July 19, 1522, and is now of
record in volume 99, page €4, of Miscellaneous Records of the Port Clarence -
Mining Prccinct, Territory OL “Alaska,

ORE DEPOSITS

Since the discovery of tin in 1903, the Geological Survey has pubXished
several bulletins dealing with the area. Recently, J. B. Mertie, Jr., and
Robert R, Coats studied the deposits and their unpublished report was made
available to the Bureau of Mines, Al qougq the report was written before a
large grenite mass had been discoverad by Bureau drilling, the presence of
granite was suspected, and their report includes a comprehensive description
of the general geology. = ° - '

Most of the following discussion of the gencral geology has therefore

‘been abstracted or quoted directly from their report. A few additions and

modifications have been caused oy subsequent discoveries, dbut uc:mowledgment
is due tc the Geological Survey' for nost of the geological information.

General GcoWOcv of IOSb River Area

The' cointry rock consists mainly of Ordovician limestone,
‘hich has been intruded by two masses of granite and by numerbus
acidic and vasic-dikes of several ages. The older faults, which
are later than the granitic intrusion, trend scmewhat north or
south of east. The dikes were later intruded along these faults,
but the basic dikes are younger than the acidic dikes. Both the
basic and acidic dikes are displaced by north-south faults, and
one great fault of this system, which is followed by the valley
of Lost River, displaces certain of them horizontally between
3,000 and 4,000 feet,

The tin ores are 5cpet1vwllj related to the granitic rocks
but are localized chiefly in and along the acidic dikes. Not all
of these dikes, however, are mineralized, nor is any one dike
w“vevallaed unrougaout its entire length. Instead, the tin ores’

re localized in zones of intense contact metamorpnlsm which are.
caused by the prescnce of underl; ying cupclas or bosslike protuber-~
ances that project upward from a larger underlying mass of granite,

The principal workings of the Lost River mine are located on
cne of the acidic dikes known as Cassiterite Dike, which is miner-
alized for about 1 »000 Teet along its outcrop.

583 -6 -
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The beds of Ordovicianglibegtoné.strike generally east-west
and dip at moderate angles to the north. No. general sequence of -
beds is apparent. - Jointing is everywhere apparent. Three sys- -
tems of faults have been recoznized, of which twd antedated the
formation of. the dikes and were the channels subseguently fol-
loved by the dikes. The general strikes of these earlier faults
are N, 700 E, and N,50° W, The third system of faults, striking
somevhat west of north, postdated both the dikes and the tin
mineralization., As no distinctive beds are present in the coun-
try rock, and the earlier faults were nonrotatory, thelr displace-~

ments are not generally aprarcnt.

Granite occurs.in two bosses, which ontcrop about 5-1/2 miles
apart, The larger of these, which Torms the ridge south-southeast
of Brooks Movntain, has an area of 1.1 square miles, The second
boss lies in the headwater pert of the valley of Tin Creek, wesv
of the north fork of that stresm, where it crops over an area of
about 0.1 square mile. Tin minerals have been found in the two
granite bosses and at other localitvies, but the Lost River mine
is the principal site of tin ores in this area.

The Cassiterite dike begins along the west wall of the north
fork of Tin Creek and extends N, 6C° W, for 0.9 mile, then S. 35°
W. for 0.45 mile., These major changes in dirsction probably oc-
cur at the intersections of faults, The Cassiterite dike intexr-
sects the Ida Bell dike near the top of the low spur between
Cassiterite Creelk and Lost River and, like the latter,it extends
westward to or nearly to the Lost River fault. It has not been
found west of the fault. In its medial part, detwcen the two
points where mejor changes occur in its strike, the Cassiterite
dike dips steeply southward,

: The Ida Bell is the most persistent of all.the acidic dikes,
but it is offset by numerous smell faults and by the great fault
that follows the velley of Lost River. As a source of tin it is
of interest only in the vicinity of its intersection with the
Cassiterite dike. S . . o

The acidic dikes are porvhyritic rocks composed essentially
of quartz, orthoclase, and albite in varying proportions. All
three of these minerals occur as phenocrysts, dbut albite is not
common in the groundmass. At the sites-of tin minsralization,
many secondery minerals also are present, These dikes are
classified as rhyolite porphyry. )

The two granitic bosses were the earliest of the igneous
rocks to be intruded. During and after their intrusion, these
bosses were faulied along lines ranging from N. 75° E, to N,

60° W, The acidic dikes were next intruded, following these
iinzs of fracture. There next developed a syt of north-south
faulting, vhich ruptured both the bosses and the acidic dikes. .

g;";,,...f_‘,;.‘.,:.._,.__‘..ﬂ._‘; e e e ¢ e i e 1 A
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The basic dikcs were then intruded, llkeuis

P
. S - . = .
the older s; dines, A-t che intiusion of che tasic
: . o ;
¢lzes, the Taulidng waz renewsd on s smch lorger scele,

The know cres of tin and tuns gsten qre localiized mainly along
uifCS aﬁd faults of the older sysiem and were the earliest shases
zavion, = liosy of these orves vere formed before the
'c1n1accxent of the basic dikes, and all of this metallization ter-
minaved before the last or most intense phase of +the north-south
faulting., Other types of mineralization, involving ores of lead,
zinc, covper, iron, afid’certain low-grade ores of tin, were de~~~7
posited not Only along the acidic and besic dikes and older fault
lines, but also to sone extent along the north-south faults. All
of the ores are considered to have come fronm cupolas or bosslike

e s

nesges protruding upward from a larger mess of QLPDAblC rocks,

The report cited above was completed befcre exploration had been started
by the Bureau of Mines, and new information gained during the exploration re-
uire

quires certain modifications of the criginal report,
Diemond drilling hes confirmed the gbolo istts conclusion that the tin-
bearing area is underlain by a granite protuberance, The most significant

r
i8Covery-is- that the graaite is strongly mincralized end m ny eventually be-
¢ as lumportent a source of tin as the acidic dikes,. IhLu granite apexes

several hundred Tect below the surface as a rarrcw ridge or smur trending

roughly north-south., Drill holes around the boundary of the granite indicate’

that it slopes rather gently on its east flank and falls off ‘abruptly on the
west, The steep west slove is probably due to north-south faulting with con-
sidereble verticel displacement (see Tig., 3, 29, 30, 31, and 32).

Anong the fracture systems described in Geological Survey reports, only
casuel mention has been made of the esst-west {fractures, which apparently
dip gcnul' to the scuths Many of these fractures are tin-be saring, and as
they have been cbserved to cut the Iéa Bell dike it 3 sted that some
of them may have caused local Primary enrichuent of the dikes, North of Cas-

to
3

siterite dike, and cven north of Ida Bell alﬂ,, they appear - be lltble more
then mineralized tension fractures dipping from about.l0 to 30 degrees south.

Scuth. of Cassiterite like, in the area overl y*ng the granite, there is a
flat-lying dike of fairly lar ge proportions, (See fig., 4.) This dike out~
Crops in trenches in ceveral p laces, end its exposures in old workings were
described by Adolph Knopf and oy Edwaerd Steidtmann and S. H, Cathcart of the
Geological Survey. CAccording vo their reports, the dike showed a slight dip
south of 10 to 15 degrecs, The dil:e has been encovntered in Bureaun of Mines
drill holes 150 feet north and 200 feet west of the old workings, TIts loca-~
tion in the drill holes indicetes an spoarenu west or southvest dip, although
this may-bc ue to faalulng.

Upderlylng thp flazt- di pin/ dike .is a mlneralizea, DLCCClated zone over
100 feet thick, which ha en intruded by numerous acidic and fower basic
dikes. The. rulwtlonship of the breccia to the flat-lying dike is not known,
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but brecciation appcars to
(See figs. 14, 15, 16, 20,

Other dikes that have
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be more pronounced in the vicinity.of the dike,
21, 2k, 25, and 26.)

been cut in drill holes but do not outcrop sugpest

~that post-mineral faulting may have occurred along

32).

that the system of flat-dipping fractures and intrusives may be more strongly
developed than was at first supposed. Abundant breccia and both acidic and
basic dikes have becn found along the granite contact in some of the holes,
These dikes may be similar flat-lying intrusives. (See figs., 1k, 21, 25, and

26.)

The grade of tin and tungsten ores in Cassiterite dike diminishes rapid-
1y so far as explored below the level of No. 3 adit, as revezled in the main
winze and in drill holes, This could be due to structural cortrol of the
metallization by an east-
dike. (See Tigs 38 and table 5. ) There are no criteria to warrant favorable
or wnfavorable production as to grade of ore in the dike below the lovest
hole,

In regard to the chronology of fracturing and intrusion, there is some
evidence that a system of fractures tangential to Cassiterite dike exists end
the diverging fractures
arnd locally in Cassiterite dike. In No. 3 adit, east of the main winze, the
footwell of the dike is composed of gouge and sllckenswdp over widths of 10
to 20 inches, The gouge is studded with large crystals of cassiterite, which
show the effects of strein end split into many small pieces along angular
fracture planes. This cleavage is not characteristic of cassitcrite crystals
found elscwnere in the dike. Instead, it may indicate that post mineral
stresses have occurred, probably along the plane of fault gouge. A small,
high~grade tin vein found on the surface above Randt adit mey belong ©o the
same tangential system. The vein diverges from Cassiterite dike at trench
No, 36 and runs through pits No, 1 end No. 2 in trsnch No. 8 (see Tig. 93)

Occurrence of tne Denosits

idic dikes

. Three principal types of deDOb1LS occur in ac <
and 30), and in the grenite (fig. 31 and

the contact metamorohic zone (I_C. 29

vey publications and by engineers in private practice; but previous to ex-
ploration by the Burean of Mines no ore reserves were xnown to exist in the
granite and contact zone (see Tigs. 5 to 26, riciusive ).

- 7

Deposits in Acidic Dikes

The only kncwn dikes VO'uhy of economic consideration are the Cassiterite

and Ida Bell,

Cassiterite Dike

-

rite dixe can be traced for nearly 2 miles, only a chort
is sufficiently mineralized with tin and tungsten to

n of the dike as a potential source of tin. The miner-
close to the grenite and contact metamorphic zone., It is

While the Cas
portion of its len
warrant classific
alized portion l

983 ~9 -

west, flat-dipping system intersecting the Cassiterite

(figs. 27 and 28),

Deposits in the acidic dikes have been described in many Geological Sur-.




e ey

R.I. 5902 PSR T |
. 0 S R
by the dyPTOY¢PdC€ intersection with Tda Bell dike and on

limited on the west
n »t 100 fest eacst of No. 0 adit, App v(ywﬁ’%°1y 1 )OO
5 -

trhe east by a nein

Ie C ic ﬂ’*o“"'17ﬂu (iim. 2). An cre

6CO Teet 1r*5 occwrs zbove and >y it, T extends to the suriace
ebove No, 3 adit, but, although the dike has not been theroughly probed, the
ore choot apy lre“tly declines in grade a chort distence belew the adit,

" F. C. Fearing reported that the grade of tin declined and that of tung-
sten vose toward the portal of No, 3 adit and as far west as Cassiterite
Creek (fig. 37). Tungstien values in the prospect pits were said to range Trom
1, 20 percent to 1.h46 percent Y0z, In Bureau of Mines trench No. 17 on Cas-
siterite dike and eas st of Cassiferite Creek, both tin and tungsten enalyses
wcre low ' T '

[}

’

In the seme report it was stated that tungsten miner91s were not found
in guantity sbove No, 3 adit, As the Burcau of Mines did not recopen No, 2 7
adit, the latter statement could not be confirmed. Hovever, only low tungsten
n

st
analyces were obiained from No. 1 adit (fig. 55).

ortion, strikes eapproximetely N.

m 610 to B0 scuth. West of the
80 south to vertical, lubWe 1 and figures 27 and 28
Cassiterite dike. The width of the dike renges from

=
<
[ ¥
fete
>’d Q
w

show apparent dins of
%.5 feet up to 20 f et, with an average vidth of 10 fect. Changes in dip or
strike apparcntly have no structural influcnce over the size or degres of
mineralization in ore shoots. ' ' - '

TABLE 1. - Apparent dips of Cessiterite dike.

i

Pegree | Direction

__From - ! Te - 1 ofdip | of daip - - , -
Surface ! Hole 17%/ | 76 South '
Do.  Fole 6 | 90 - :
Do, ; Hole 5 i 90
"Do. i Hole 1 g 8h Sovth
Hele 1 i Hole 14 - 713 | Do.
Surifeace "Hole 2 : 79 Do. :
Do, 1 Hole 24 | 70 Do. = o
Do, ; Hele 3 j 70 Dc.,
Do i Hole k4 ! 6L | Do,
Hole L { Hole 11 | 80 Do.
o, 1 adit | No, 3 adit 68 . De.

i

*/ hDDuLCDt dip belicved due to faulting;
vertical dip used in calculating lode
w1dth

Ida Bell Diko

The Ida RBell dike strikes N, 60° E.-and is necarly vertical, It is less
altered and mineralized than the Cau51tbr1to dike. This dikc was cxplorcd by
Surface troncloo and diamond-drill holes over & length of 900 feet, commencing
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at the intersection with Cassiterite dike and extending that distance easter-
ly (fig. 2). A swall block of possible ore approximately 150 feet long was
found at and near the intersection.

In surfece trench No, 8 the Ida Bell dike is 55 Teet wide and averages
-1.39 percent tin and 0,02 percent W0z; in trench No. 11, 330 feet easterly
from trench No. 8, it is 29.9 feet wide and averases 0.16 percent tin and
0.03 percent W03 (fig. 33). The mormal width of the dike in D.D, hole No.

17 i1s 18.2 Teet”and the average grade is 0.2k rercent tin  and no WOx; in D.D.
hole No, 7 it is 21 feet wide, and the average grade is 0.15 percent” tin and
0.21 percent Wlz (figs. 11 and 18),

The two trenches and two drill holes ouiline a potential block of ore
with an average width of 31.0 Teet and average grzde of 0.79 percent tin and
0.05 percent W0z, The favorable average grade depends upon high values in
the two swrface trenches, and as very little develeping has becn done on this
dike, geological inferences are not Justified, end the deposit is not included
in ore reserves, :

Contact Metanorphic Zene

The contact metamcrphic zone covers a distance of* 200 to 600 feet south
of the portal of No. 3 adit. It is roughly 400 by 400 feet and overlies the
apex of the granite boss (figs. 29 and 30).

Surface exposures and diamond-dirill cores show the zone to be composed
of a complex group of rocks and minerals. Originally limestcne, the country
rock has been bre clated, probably both by faulting and explosive forces from
the granite magma. Acidic and basic dikes of all sizes have intruded the
limestone and many of them form a matrix arcund linestone fragments. Nearly
the entire zcne appecars to have been invaded by gases and mineralized solu-
tions that have altsred or replaced the original minerals. Tin is found in
varying amounts throughout the zone. The most active agent appears to have
been fluorine, and locally the rock consists wnolly of fluorite. Slickenside

‘and abraded breccia fragments were observed in many places in the drill cores

and indicate the presence of numerous faults,

Deposits in Granite

Granlte does not outcrop at the Tost River mine, but it was encountered
in Bureeu of lMines drill holes and has been Fhown to be tin-bearing. Hear
its contact with the limestone, the granite is highly altered and is esscn- -
tially ¥aolin with lesser Tluorite, topaz, quartz, galena, sphalerite, and
chalcopyrite, This phase carries oniy swall quantities of tin., In general
the granite becomes Progressively less altered with distance from the con-
tact, Drill holes disclose that the strongest tin mineralization is not at
the contact, tut instead occurs within the granite at a maximum distance of
40 fect from the contact (sec figs. 29, 31, and 72),

g 1ineite any ore oody
sume that the tin and tungston Tound
some weay; and the reasons for making thie essumption

983 - 11 -
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f
l]no of the high-grade ore body is portrayed

2.1, 3902 ) 0’
Tin has been Tound in the granite in six drill holes, al1l of which pass
ush the same phases of  alteraticn an

N The glicretion and mineroilzat

tas been intense ard extends Tor

ps PORPLES S - 2LV

1N

rct spaced over 200 feet from the next nearest hole, w1th the exception of

hole No, 12, it is reagonable to cuppose thbt the minecralizing olutlonp have
el .

CT0 m.thp same source, : : , . i
The scaiiered natvre of the holes pﬂeo des the possibility of the de-
: -ing structurally controlled by any of the known steep- dWPPLA frac-
ure systems or a como;ndtloq-of these systems, ) - . .
The dencsit appears to have been controlled or influenced by the flat-
alpping fracture, system desc ibed bvefore, and the ore body conforms closely
to the shepe cutlined in wes 29, 31, and 32, . T L

iy
&

-

The ccontcurs of the pvani+e, as plotted in the figures, were determined
der

by interpolation of elevations between holes, and probably 4o not represent

e

2 true configuration of its surface. The breccia and gouge, already nen-

d wineralization in greater or legser

drill holes, It is of the same xind, &nd ag drill heles are

tioned in the contact zone, are derived in part from post intrusive faulti
) 2

which hag disp lﬂuea the grenite to socme extent.

The vertical sections of the granite (
in straight lines, may suggest

that distlnct walls or fracturcs were observed, On the contrary, vhile the
degree of KTOBncwmal alteration was high in the rlchew areag, there was no

igs. 31 and 32), on which the out-
i

evidence of tructure by which these places could be distinguished from othe

rarts of the Gran¢te. Tin and tungsten cccur in veriable quantities down-to

znd even below the limits of the orc body as shown, These 1inmits, as drawn,

me1013 indicate an arpitrarily ch osen economic cut-off,

Charea ctcr of thc Ore

Rhy011ue porphyry. - The GeoTégiCQW Survey kept a i eld party at Lost

VPlVer during “the progress of Bureau of Mines explora tion. Their field and

laboratory work hag been correlated, and most of the follcwing des icription
and identification of mincrels and LOCk formations has been abstracted from
the unpublished report by Robert R. Coats. -

. The alteration of the Cassiterite dike is rore widespread
then that of the Ida Bell dike, which apparently 1s mes b altc*ed
near its intersection with the CuuoltC;lte dike.

: - Much of. ‘the Cassiterite i ke within the metallized zone is
L nard and retains the glassy quartz phenocrysts. The chief change
. in 1t vas. the replaccment of the grcundmass by tcpaz, lithia mica,
- and ¢ null umounts of fluorite. Locally, secondary quartz has becen
formed, Subsequent to the development of topaz and fluorite were
deposited cassiterite, wolframite, and several suvlfide minerals.
Final alteration consisted of the development of chloritic prod-
ucts from the mica and of dlC\lte, both from topaz and as a CdViiy
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filling., T“e formatlon of chlorite and dickite generally.re— .

sulted in the softening of the rock snd makes artificizl support
necessary for mine openings in such rocke, Similar alteration is
present in the other bodies of rhyclite vorphyry, and some, such
as the light-colored intrusive exposed in cuts Nos., 5 and §, are
so completely altered that their original composition can be de-
termined only by analogy. The origin of some other mAsses of
rock is exceedingly obscure., In the trenches of cut No,. 7 and ad-

- Jacent btedrock exposures there is considerable apuaawtlc .browmn,

or olive-green rock, containing no Aanefals identifiable in Hand
specimens except an occasional grain of fluorite and thn,'lfLGg—
ular, dbluish strinwﬁrs of tourialine, ¥Enclosed in this material
are 8nbbl°” ragments of a grayish, white-weathering rcck, rich
in fluorite. This breccia grades, with increasing amounts of _
fragmental material, into a fluoritic rock with sparse aphanitic
veinlets. The aphenitic material appears under the microscope as
a very Tinc-grained agzregate of lithia-mica flakes with minor
amounts of fluorite. The angular fregments eubedded in it are
made up of rounded grains of Tluorite scparated by a moqlwork

f en aggregate of minute mica flakes., Little cassiterite is

isible in this aphanitic material or in the breccia fragments
contained in it. Because of their rescmblance to the altered .
limestone adjacent to the rhyolite porphyry dikes, the fragments
in the breccia appear to be the result of the replacenent of
limestone fragments. The origin of the fine-grained mica-
fluorite matrix of the fragments is not known definitely, tut
the relations suggzest that it is the product of the complotc
replacement of an irregular intrusive mass of rhyolite porphyr
AYtcration such &s that described above is commonly called
greisenization, :

Phyry, is extensively greisenized, Typically vhere exposed in cuts
5 and 9. However, the basalt porphyry contains much less topaz,
and the lithia mica is generally richer in iron. The higher iron
content accounts for the brown or green color of the mica and of
the rock. The titanium of the original rock is represented in the
alteration product by a variety and abundance of titanium minerals
principally rutile, anatase, and sphene., The apatite of the orig-
inal rock persists through rather 1pbenoo alteration, though per-
haps. recrystallized. The solutions that Hate \OLtCDCQ the rhyo-
lite porphyry by the production of dickite have also attacked the

Basalt porphyry. - The basalt DOfphy ry, like the rhyoiite por-

:basalt porphyry and produced verious ill-defined greenish chloritic

minerals, principally from the lithia micas. Little casswterﬁte

- has been observed in the altered basalt porphyry, but no reabon 1s

known vhy it should not occur there,

Velnlets, e both Caz
are cut o4wha3;icLs t in - t
an inch to a few inches and in length fronm Y
a hundred Tect., These veinlets ar are neue up pﬂlncJoa77j o' quartz,
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lithla nico, topnz, cassiterite, wolfranite, crscnopyrite, and .
flucrite, Hot e2ll of Th winorals ere present ﬁn any onc vein-

AT ATt s s i ok o 2t A% o 4. . £
ot,  Although scme velnlets cre rich in cagsiter ite, or wolfram-

23 M

ite, or both, they appecr too grall and videl J Jcraraued uO be
pinedble, either singly or as a camposite Jod

Limestone and dolomite, -~ The calcareous country rock has’
been alt ereq in several ways. Close to the Cassiterite dike and”
to many the small 1ntrusnves, the limestone and dolomite have
been LChlaced by an aggregate of fluorite and mica, in which
cozrse~to-medium grained finorite is prédominant, Such material
2lso makes . vp the angular fregaents embedded in altered rhy ;olite
porphyry, Similar material, but finer~grained and with an irreg-
wlar bending roughly parallel to the veinlet, replaces the cal-
careous rock adjacent tc many minute veinlels of micaceous mate-
rial, which is regarded as the product of replacement of rhyolitic
.;valal. Cassiterite and other ore minerals are rare in this
redominantly fluorite rock., Another corzicn vroduct of the meta-
scratism of the calcarcous rocks is a green fluorite- tectite, which

s

o
}J

3

enges widely in grain and ¢ omposition. This material occurs both
ag an Wffeguquly banded revlacement of limestone or rarble adja-
cent to fractures or as irregular masses which are not related to
any observable fractures, The massive green rock may represent
the coalescensc of numerous sheets of handed rock, developed
either where frectures were closely spaced, Or wnere attack by
solutions was especially inlense. _Idocrase, diopside, hormblende,
bictite, chlorite, llnorwbe. plagicclase, garnet, and magnetite are
co&wonly pres nt. Small amounts of scheelite are disseminated
through them in many places as winute grains, Such material is no-~
where plentiful enongh 1o constitute a tungsten ore. These rocks
2in cassiterite locally, but no specimwens especially rich in
neral hﬂve beeén copbserved. :

s

=

At present no Geological Survey rcw0f+ is zvailable on the recent dis- .
covery of the L;aplte and the developrent of the contact neta morphic zone oy
Burcau arll*lng.

G“qnwue. -~ Rock specimens of the grqDWUe have been obtainéd only from
arill cores, The material from some sections of the holes was S0 soft and
friable, because of alteration, that the original texture and ccmposition
could cnly be surmised. On the contact, such raterial chiefly consists of
“kaolin and calcite with smaller amounts of. topaz, tourmaline, zinnwaldite,
and ‘sparse smounts of pyrite, sphalerite, galena, arsenopyrite, cassiterite,
and wolframite.  Locally, variations occur in ccrposition and amount of al-
teration and mineralization, but in general with increasing depth the granite
eopears less altered, Harder specimens are essentially quartz, clay, zinn-
waldite, and topaz with minor amounts of tourmaline, galena, CleCODyrlte,
and spnalerite, TFeldspars in th s zone are still too hlgbly altered to be
identifiables - T
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In-sone places éulfides nay constitute up to 4 percent by weight pf the
rock, but there is no evidence of any association of sulfides and tin or con-
stant ratio between the quantities of each.

Contact metzmorvhic zone: - The rocks of the contact zone are comprised
of the metemorphosed limestones and dolomites, rhyolite and basalt porphyries,
and veinlets described by Coats.  The effects of movenent and eruptive forces
are pronouvnced, with the formation of large and emall breccia fragments and
videspread slickensides,  All of the rocks have been attacked by solutions,
with -complete roplacement occurring in neny places, so that the original rock
constituents are scarcely identifiable, and the entire zone is a ccmplex as-
sembly of rocks and structures., DBeczuse of the many: intrusives and pericds
of faulting, much fragnentetion and fracturing has occurred, providing in-
numerable chennels for the entrance of metzllizing solutions. Although there
are richer concentrations of tin locelly, tin deposition has occurred in sime
degree in all formations. Volframite, rolyvéenite, pyrite, chalcopyrite,
arsenopyrite, galena eand sphalérite have also been introduced in various
anounts; times, and places. o

L SMMPLING AND ASSAYTHG

_ The ore bodies were sampled by the Bureau of Mines by mcans of surface
trenching, underground sampling in parts of the olda workings, and diamond
drilling. During the course of the exploration, 53 trenches with a combined
length of 5,750 feet were excavated by means of a bulldozer, 22 trenches with
2 corbined length of 1,535 feet were dug by hand, 251 chennel samples were.

Jtaken across a total length of 1,132 feet, 22 core~drill holes with a total
depth of 8,695 feet were completed, and 1,434 core and sludge samples were
submitted for analysis.

Surface trenches were used to exvlore for lateral extensions of ¥nown
ore shoots, for new ore shoots In the known large lodes, and for small high-
grade veins. "The principal deposits explored were the Cassiterite dike, Ida

Bell dike, Quartz-Porphyry dike, Greenstone.lode (contact metamorphic zone),
and numerous veinlets, (See figs. 2, 3%, 34, 35, and 36.)

‘Trénches were started with bulldozers and csrricd through frozen overbur-
den to hard rock., As much loosc rock as possible was scraped off with the
bulldezer, and &maller hand trenches werc then dug to solid rock. The line
for szmples cuts was laid out in the hand trencﬁés;ﬁand the rock facc was
carefully dressed and cleaned. Chennel cuts were 1 by 8 inchcs to 1 by 12
inches, Canvas coverings wére spréad at 2ll times to prevent loss of chips

or contemination of sample. o
" At the time of Bureau of Mir exploration, many of the old vorkings were

ible., These had been sampled between 1918 and 1920 by ¥.
ineer OF utation, and the Fearing assay maps and re-
j= B .

le to the=

caved and inaccess
C. Fearing, ai eng
W

port were availso

The Bureau decided that any greav se in ore reserves at the Lost
River mine would have to be found in depth and-that exploration should be
principally :in -that diréction, ‘ ' o

[}




by the samples, the average width of the ore body 18 estimated not to be over

Csuch as Cassiterite dike, Ida Bell dike, Guartz-Porphyry dike, and Greenstone

' the Reaf, north of the portal of No. 3 adit, where numerous high~grade veinle® ]

enough of the old workings weve reopened. and sanpled to draw a con-
" , () & -
i i te 1

- - o v — .z .
. Ko, 1724it, Fo., D adit, and
eve onened for The DurDGES of

]

: in Ho. -3 adit, tuch of the 0ld timber was teo rotten to maxe sampling
of the roof advisable. Instead, hand trenches -were dug across the adit floor
as near to 10-foot intervals as vas possible. The muck and ¢pill from cars
that had accwmlated on the floor was frozen solid, and this permitted unus-
nal cleanliness for this type of sarpling. Horcover, the rock surfaces had’
been disintegrated by frost action to a depth of several inches and, by rc-
moving this disintegrated meterial, a smooth, clean surfece was obtained for
sempling. Channel cuts were 1 By I dnches in - cross section. ‘

 As the width of the adit in many places is less than the width of the
dike, neither the Fearing semples nor the Durcau of Mines ples represent
the full width of the ore body. However, the average width of 18 Burecau sair
ples was 8.3 feet, in contrast with an everage width of only 5.1 feet for 31

comparable samples taken by ¥earing, Within the length of dike represented

10 feet, and, as Scre concentration of tin and tungsten minerals was observed
on one wall or the other, it is belicved that Bursau samples give a conserva-
tive, close mcasurc of values for the full widtn of dike. Figure 37 shows the
location and anslyses of samplcs Dy Fearing and thé Bureau of Mines,

Since it was necessary Lo use cemple data from the Fcaring report to cal-
culate ore reserves in inaccessible old workings, Bureau sample results were
compared with corresponding samples teken by Fearing, as in table 2, The com-
parison shows Bureau average grades of tin and tungsten to be approximately
80 porcent of the Foaring nverage. '

Tn order to semple the main winze below Ho. 3 adit, lagging ves renoved
at 25~foot intervals to the 200~foot level, where the vaber level was en-~
countered, Channel samples were cul across the west end of the winze. Samp-~
ling of the Tfull wiath of tre dike was impossible for the same reason that’
applies to Wo. 3 adit. Sarcple 48 is cmitted from the calculations because it
was impossible to sample the entire vidth of the dike. Iewever, a crosscut
on the 200-foot level enabled sampling a full cross section of the dike on
each side of the crosscut, Sapple 3% was cut across the dikxe on the west . 3
wall of the crosscut and sample 32 on the enst wall. (See fig. 38.)° . =

o

n
a

Two channel.szmples were cut in Ho. 1 adit, one across the roof neax the
face and the second across the face. (See Tigs 53.) ' C 1

Diamond drilling was first undertaken to explore in depth the known lodes,

lode. ‘Several prospect holes also were drilled to explore the zone Xmown a3

owtcropped.- Drilling in the Crecnstone lodé arca vas done to explore for a

granite intrusion that was indicaﬁed by geologic evidence, The granite waS
discovered in 1943, and tin mincralization was so favoraole that a large part
of subsciuent drilling was donc in the granitc area. '(See fig. 2.) The loca~ |
tions of holes and rcsults of drilling are chown in tables 3, 5, 6, 8, 9, and -
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B 4.7 Jo 53048
[4 6.% |0°53(0.53
[ 0.8 lo.i7|0-i0
A 1.9 0-81
B 0.4
A 0-3 0.2310:-06
& 6.8 Joselole
[ 1.0 | t-04[013
A 2.1 0-0810-03
2
E] 2.9 |1-se |082
C 2-0 4.2810.33%
[ 0.7 lo-esj0-02|
A 7-5 2~680-(£
8 o-8 J|o.44l0.08
A 0.5 |0.29(0.03 ]
8 5.3 f3.2i]o-3t
[4 1-3 Jo.71 Jo.03
7.4 333 [223
A 6.2 190 {C.87
B 1-3 Jo- 47]0- 02
A 2.4« |ze0 007
B 2.7 1.72 (007
C 2 4 0.44/0-07
[} 08 |o-77]0-058
A 2.0 2.3ej0.57
B 6 6. 89035
2.5 0.-3210-07
3.2 Jo4ijo s>
1.9 11250012
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TABLE 2, - Comparison of samples by F. C, Fearing
' and by Burcau of Mineg

- No, 3 adit. ..

Sariples by

Sampies Dy

U. S. Bureéau. of Mines - Fearing o
Width,! .Sn, WOz Jidth,| Sn, - WOz~
No, Teet percent | percent! No. | feet !'percent; percent
20 6.h | .0.83 0.73 | 116 | 6.0 1.08 Nil
_ : 108 3.5 i 0.7k 0.33
L . 8.6 0.39 0.56 | 107 2.0 1 043 - 0.79
P 100 | 2.0} 0,22 | 313
5 8.2 1.11 0.79 99 3,5 1. 0,65 0.8
96| 3.5 1 0.74 1,59
6 .7 | 0.70 2,59 | 95| 3.5 { 0.4 0,00
90 5.0 t 1.35 0.1k
21 9.1 .46 0.20 8 | 7.5 2.98 0.25
: 88 6.0 0.92 0,30
8 1.9 0.30 0.08 | 87 5.5 i 0.86 0.00
7&1 | 16,4 0.22 0.20 81| 22,0 ! 0.37 0.00
o 7.2 | 0,49 0.7 + 80| k.0 ! 0.83 0.27
78 5.0 1,11 0.75
- 10 8.1 0.71 0.17 7 7.0 1.60 1.21
- 76 5.5« 1.17 0. bk
11 . 1.84 0.4k 75 L,5 } 1.23 ‘0.70
_ ' Th 4,0 7 0,80 0.60
.12 | 8.3 | 2.46 0.17 | 734 6.0 p 3.k | 2,50
: C 72 5.5 1 4.0% 0.93
13 7.1 1 2.73 0.25 | 71| 5.5 1 1.65 0.25
1k Tk 3.33 | 2.23 70 6.5 2.52 0.87
68 | 6.0 1.97 0.72
15 7.9 1.65 0.72 67 b5 1.4k 0.84
o - 66 L5 1 1.23 1.65
17 8.3 0.76 0.07 65 6.5 |- 2.98 0.63
- B eh | k.5 1.69 0.90 ,
16 6.1 1.13 0.31 | .63 b5 2.21 0.h2
. , 62.1 5.5 1.23 0.48
18 7.1 0.60 0.4k 61 6.0 0.89 1.10
22 & 23| 13.0 1.60- 0.28 | shk.f 11.5 2,30 0.50
, 1oikg k21,31 10,48 3t7.1 | b5.96. | 22.19
Avg. 8.3 1 1,16 | 0.53 |Avg.; 5.1 : 1,48 0.716
. 18 semples 31 samples
Factors U U.SB,M. - W05 _ 5 81

Fearing = f.)WO-j :

o ..~ . .;
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TRELE 3. - General dsta of drill holes

Collar of hol N .__Bottom of hole . i Length | ]

Elevation L i | Elevation! i | Hole, ! Tnclin

Hole ; 'feet ~ | Tong.E.! Lat.d. teet  ilong.B, [Lat.l. | feet ! hole
1 236 Bho2 T 15523.5 | 17.5 | 1530.0 | 5727:5 1 309 )
2 1239 U hégs | 5hs8 56.0 -1 L613,5 15627,5 | 259 =459
3 277 | 853,51 5360 .| 121.0 L38e.5 | 5560 1 .2hd ] 390
1317057 horo T L5366 118.5 5052.0 | 5550 28 1 b5
5 | 22 Wish 1 502) 33.5 | h3k.5 5769 295 & -hs?
6 318.,5 1286 6013 108.0 Lig7.0 | 5822,5 298 | 50
7 313.5 h293 1 6020 86,0 4150 6210.5 329 ~450
8 267 hils | 6093 111.5 1337 6237 220 ~45°
9 2k9 1623 5176 - 11%,0 4595 6309 192 | -4s°
10 280 1 o48s2 5348 ~47.5 holz, 5 | soik 463 ~45°
11 292 4890.5 | 5175 ~29 | 5027 | 5465.5 | 457 | 450
12 248.5 k726 5190 ~-60.5 4820.5 | 5L8L,5 L=7 ~450
b 2kk,5 Lso5 | 6022 -194.5 hih09,5 | 5624 621 ~450
17 411 Lo6g 1 63575 ~72,0 200k 5921 683 ~45°
21 312 Yho I 5977 ~51.0 5307.5 1 6k03,5 565 ~4o°
o2 2h7 4737 .; 5582 -11.0 1677 | 515k 265 | ~45°
2% 220 Lolh 5216 -105.5 5076 | 5267 567 | ~35°
2k 239 Le1k ] 5529 ~ch. 4505,5 1 5638,5 518 ~40°
25 ekl L555 | 582k -16.5 41850  15%08.5 | Lol | -ho©
26 220.5 o221 513k,6 | 7.5 4832,6 | hobh 35k ~40°
27 215 h619.7l Le6T -50 4790 4370 - 375 ~450
26 237+5 | 5005.6  Lhoo8.5 | 83,5 5061.1 j50k2,7 | L453 ~70°

Before diamond-3drilling was settled on as a means of exploration, it wes
recognized-that because of the character of the ore driliing results might
not be entirely satisfactory, ’ '

Mireralization is spotty and generally occurs in small veinlets or seams.
Moreover, sarlicr exploraticn had shown the enclosing rocks to be greatly al-
tered and softened in the -vicinity of concentrated tin deposition, As the
Cessiterite occurs in hard; relatively coarse grains or crystels, of which
probably 90 vercent:is plus 200-mesh, whereas, gangue minerels such as kaolin
and dickite ‘occur unconsolidated and easily pulverized, it was expected that
an appreciable percentage of the cassiterite night be freed from the gangue
in drill sludges. (Sece sample 57, table 7.) Tts high specific gravity would
cause the freed cassiterite to lag and become entrapped in the hole.

During drilling in ore formations, extreme care was observed in water
pressures not to disintegrate cores more than necessary. After each pulling
of the core the: hole was washed cleen for some tine in an effort to recover
all cuttings for the saumple., Good water recovery was demanded at all times,
except in'a few extreme cases, Wheneveér the return water was lost or it vas
suspected that the hole was sloughing or caving, drilling was stopped and the
hicle was cemented or cased. In spite of these brecautions, drill logs indi-
cate that there was an sppreciable lagging of cassiterite in the sludges.
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Seriples from all sources were drled, W81G1ed and crushed to proper size
for splitting on a Jones sapnlui :

Core samples were analyzed for tin and tungsten by $mith~Emery Co,, 9
Sentee Street, Los Angeles, Celif. Qualitative spectrographic analyses were
made on a few selected samples, as shown in table 7.

Sludge samples were chemically analyéed by the Burcau of M*nes 2t Rolla,
Mo., where spectrogrephic analyscs also were nade. Table T shows a Tew mis-

ellaneous chenicel anzlyses for fluorite, beryllium, moiybdenit@, and sure
base-nctal sulfides. '

Channel samples were divided bvetween both laJuY tories.,

For the purpose of determining thO'accu?ﬁcy of the analyses, duplicate
samples were sent Lo other laboratories, Twenty-one duplicate sermples were
analyzed by the Bureau at Reno, Nev., and 70 dup11cate samples were analyzed
by Ledoux & Co,, 155 Sixth AJG., New lor&, N. Y. The results of these check
analyses are given in table k- ' : '

Discrepancies in tin analyses are small. Tungsten analyses, on the
other hand, are erratic, and some doubt as to the correct results still
exists, : :

A Tew ccre analyses were exceedingly higher than corresponding sludge
enalyses, or vice versa. This is perhaps due to physical Tactors encountered
in the drvl71ng.

Familiarity with the ores and conditions of drilling lead the writer to
believe that any possible errors in diamond drill-sample recovery would also

be on the congervative side,

A lerge pample of low-grade material from the granite zone has been ob -~
tained and sent to the Rolla laboratory for a beneficlation test,

. .ORE

Burecau of Mines exploration has shown that tin and tungsten ore rescrves.
exist in the Cassiterite dike (figs., 27, 28, 39 and 40), and table & indictes
rescrves in the granite (see figs. 3, 29, 31, and 32, also tables 3 and 9)
and-in the contact métamorphic zone (figs. 29 and 30, and table 10). Other .
‘potential sources of ore arc indicated, notably in Ida Bell dike gcf !
its intorscction with Cassiterite dike (figs. 33 and ll) in the Quarto- k
Porphyry dike (figs. 27 and 28), and in the Intermediate dike (figs, 27 and '

28). Seec table 5., Geologic and sampling information on these latter deposits
is too scanty to justify estimating any tonnage or grade.
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TABLE 4. - Check samples and duplicate assays

Analyses by Analyses by Analyses by
U.S.B.M, -Reno Smith-Emery Ledoux & Co.
Sn, | WOz, S, . WOz, Sn, |  Wog,
Sample | percent percent| percent! percént| percent! percént
14 3.0h 2,11 | 3.33 2.23
3ha .08 OL 1 09 Nil
34B 1.30 21 R5) 0.2k
34C 22 .02 «30 .03
34D 1.25 -.01 .33 Nil
34 03 | "~.01 o33 Nil
358 1.38 ] =-.01 1,01 Nil
358 A7 .07 <59 0.15
36 W5k .01 .29 Nil
37TA | 1,44 ’ .01 1.72 Nil
37B .70 12 «36 0.19 .
384" .28 .27 .23 .30
38B 13 .05 " 450 .12
48 .22 32 .06 47
L9 25 | 3,40 A7 3.63
50 2,66 1,76 2.35 1l.49
51 ’ 5'73 . . 8 5. 6 .57
52 A2 A8 47 .22
534 37 .80 <77 1.10
53B .22 <31 .20 .28
53C .26 .06 .20 .15 _
27A b ol 0.29 -0,03
27B 10 .05 W1k ~.03
27C W11 .07 L1 ~.03
20A. .06 .02 b ~,03
ESB .29 .06 .12 -.03
26C .20 .0 o1 - =0
26X .36 .og .1% -.og
29A .26 .02 A7 -,03
29B .09 .02 21 -.03
29C .23 .03 .29 ~.03
29K Ak .02 «23 -.03
29F W53 .05 .30 -.03
30A .89 Nil .50 -,0%
50B o53 Nil 1.00 -.03
30C W Nil 1.37 | =.03
30D. 1,96 Nil 2.09 -.03
30E .23 0,02 .38 ~03
30F ST | 02 1.25 «,03
30G <TIT ' .88 ~.03
30H 1.25 Noly 1.74 ~.03
301 .59 Nil 1.61 -.03
30J 2.50 0.02 2.68 -.03
30K 2.73 .03 3,01 -.03
30L 1.96 Nil 2.19 -.0%
30M 2.73 0.02 3.03 -.03
ON . Nil .76 -,0
%OO . Eg Nil . Z’B e O%
50P +98 .07 .20 ~.03

- 20 -



TABIE 4. - Check samples and duplicate assays, cont'd.

R.I. 3902

Analyses by |Analyses by |Analyses by
: Smith-Emery, | Ledoux & Co,,|UsS,BsM,~Rolla
Sample vercent -percent pexrcent. . .
Hole Feet Sn WOz on WOz on WO3
Sludges - N N
23 I 0.37 | . 0,0k | 048 |-0,05
26 | 206~211 1.20 01 | 1,05 -.05
26 | 211-216 2.41 | tr. 2.10 -.05
26 | 216-221 1.36 | tr.” | 1,09 =.05
26 | 224k-229 1.95 | tr. 1.78 ~.05
.26 | 229-234 1.46 | 0.01 | 1,32 ~.05
26 | 310-315 55 +03 ~.05
28 36~ 41 A7 .01 A0 -.05
28 9%~ 98 61| tr. .51 -.05
28 98-100 1.03 | tr. .02 -,05
28 | 100-101 98 | tr. 82 ~.05
28 | hea-42o7 2 | 0,02 «39 -.05
' Cores ' ' ,
10 [ 381389 1.06 | Nil 1l.24 .09
10 | 389-39k4 5.84 | 0.30 | 6,06 .22
12 | 311-316 .05 | Hil JAh | tr.
12 | 316-320 Nil Nil .21 | 0,01
17 |590-595 Nil Nil .15 .01
17 1595-602 | 1.13 |mi1 | 1.46 | .ol
17 | 602-608 210 | Wil .25 .01
17 | 608-614 10 | N1l 37 | tr.
17 | 614-619 §30 | il A3 1 0,02
21 4 514-5197 | Nil Nil .15 .01
21l | 534=5759 0i05 .18 Nl
21 |549-554 Nil W10 | tr.
23 | 19-217 | 1:38 |mil | 1:54 | o001
23 | 21~ 25 <05 | 0,01 +09 JO4
23 | 61~ 66 1.90 .02 | 1,91 {02
23 1 499~505 5.10 A7 | 5.34 | tr,
24 85~ 887 05 {1,61 17 | 0.90
24 | 148-157 .05 .86 A9 1 Jho
26 | 270-275 4,48 38 | 4,56 .10
26 | 310-315 85 | Ni1 .93 | Nil
27 | 267-269 .20 (0,21 20 | tr.
27 | 269-272 .55 .38 Sk | N1l
27 |272-274 «35 .20 35 | tr,
27 | 27h=-277 .05 .32 A5 | tr.
28 87~ 93 25 T .34 1 tr.
28 93~ 98 .35 .68 | Nil
28 |266-274 .05 .25 | tr.
28 | 378-383 15 0.0k A3 | tr.
28 |389-395 .80 .24 50 | tr.
28 | 400~405 1.10 37 1 2,07 | Nil

- Less than 0.05
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TABLE 5, - Locations 'a.ncl analyses of dikes in drill holes

o Quartz-porphyry lode

| Elev.,| Incl.| Vert.| Hor, |Elev.,| _ rercent
1 Hole | feet | Incl,| dist,| dist.| dist.| feet | sn | WO=z
| “ 5 | 103 | 105 | 133

X 1 236 -45°%) 15,1 109 | 109 | 127 | 0,30 Nil
- 192, 136 | 136 | 103

2 239 -45°1 195 | 138 | 138 | 101 0,20 | Nil
3 277 | =39° ~

. 33 23 23 295
4 318 ~450 47 33 33 285 0.32 | 0,01
5 242 -459
6 | 318 .| k50

220 156 156 136
11 292 -45% 229 | 163 163 129 " | 0,23} 0,12
_ 180 128 | 128 | 120 |-
12 248 ~45°1 202 W43 | 143 105 0.25 | Tr.
1k ohh ~450
it ' . . 85 | sk 65.1 185 |
it ol 239 -40°%) 95 61 73 178 | 0,09 1.12
17 411 -45°1 - :
Trench| N
17 : ‘

. Intermediate lode

, 1160 11k 11k 122 |

1 236 450 ¢+ 165 117 117 119 0.18 | N1l
4199 141 141 98
2 239 kso 1 205 146 146 . 93 | 0.28 | Tr.
. 100 63 78 214
277 -39%1 110 69 86 .1 208 0.20 { 0,03

S ot o e e s e e e e T S e <

A R

|
3
1 I ' : dos7 Lo.l Lo | 278 _
il L 318 =450: 80 57| 57 | 261 | 0.18|o0.0L
ey 5 | 2k -ks50 | :
! 6 318 -450

A 4 249 177 177 115
iR 11 292 ~450 1 275 195 195 97 0.33 | 0,05
Wit 235 | 167 | 167 81

i 12 248 -450 1 252 179 179 69 0.68 | 0,07
14 2kl -450

ik 117 15 . 90 164 .
L 24 239 -40% ¢ 121 . 17 93 162 0.10 |0.30
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TABLE 5. =~ -Locéfidné: and analyses of’ dikéé ‘in;drill hg;qg, cont'd.

. Cassiterite lode - . S i I8
Elev., -+ j.Incl. | Vert, | Hor. | Elevs, | _Percent - - e

Hole | feet | Incl. | dist..| dist, | dist. |- feet | Sn | WOz
‘ i i 236 167 167 69 -
1 | 236 ~450 | 242 172 | 172 "} 64 7| OJub | Wil
. 221 157 157 | 82 ° ,
2 239 =459 | 239 170 170 * 69 0.32 | 0,20
T - 15k 97 120 | 180§
3 217 | | =39° | 170 - | - 107 | 133 ‘170 ] 0.26 ] 0.16
' 128 91 91 eer |
b 318 =450 | 148 105 105 | 213 | 0,62 ] 0,02
| @9 |- 170 " 170 | T2 o
5 2kp =450 251 | 178 178 6k 10,15 0,21 '
218 |° 155 155 163 . i
6 318 -450 | 236 168 | 168 150 0.64 1 0,09 y
350 | 212 | 22 20 :
11 292 -45° | 350 279 279 | 13 | 0;08 | Nil ..
12 248 <450 . T o)
P 589 |- 418 [hI8. | ~17h |7
14 2hh <4509 | 61,5 §z6 | L436. | =192 0.,14 | 0.31
. 131 |- 83 101 .| 156 _
24 239 |© ~h0o° | 157 | 100 121 135 0:14 | 0433
: 61k - 436 b36 1 =25 | L.
17 hay -45° 1 635 |. 451 | k51 | -ho- | o0s27 | Nil
Trench ’ o 1 ' '

17 B 16.2 | oy . | 0435 | Ni1
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TABIE 6, - Sumration of cassiterite lode g}dt}S;g*d sarsple analyses

i je
T T T e [ A
.. t- -’:ldthl "1“1CC;T}E, . RN .
oo of o fesw LM RYs G Beerhs
A Gs s 2.5 {1,068 50,119 !de,* z2ts calcalations,
B No, 3 adit 9.5 .| .26} .58 1ruar1ng adj.
0-~100 ft. -
Winze 11,2 75 .20 beaflng add. & Bureau of Mines.,
.| DDH,. 3 15.1 .26 | .16 |Angle of intersection=71°V, SL5
DhH. 4 18,8 .68 .02 ! Ingle of interscchion =
A . . L - - T4°V,80°H, 0.9%
C | Wo. 3 adit .. | 1F8.]1.4K71 .15 )
. 0-200 ft, -
VWinze 11,1 DS 18 e o
D 100-200 ft. :
Winze 11,0 355 15 1Burean of Mines
.| DDH,. 3 15.1 ,26 1 .16 |Bure=u of Mines .
DDH, & 18.8 .62 | ,02 [Burcau of Mines
DDH, 11 9,4 .08 |Nil  !B.M, angle of intersection :
’ ~ L 74°v,80%H., 0,94
£ {Fearing Tr.72| 11.5 .20 11,29 |Fearing
DDH,. 3 15.1 .26 1 .16 . |Bureau of Mines
DDH, 2k 15,6 AL L33 [Bureau of Mines TOOV, MOOH. 0.60
DDH,. 2 1.5 32 1 .20 IBureau of Mines 56°V,50CH.,  0.64
DDH. 1 b7 b win Burecau of Mines 0.78
Fearing Tr.3 1 10.5 27 11,46 |Fearing
Trench 517 16,2 .25 'Nil  {Bureau of Mines
F | Randt adit 8.0 | .82 | b2 {Fearing adjusted
Trench ﬁl? 16,2 .35 |Nil Bureau of Mines™
DDH. 5 8.3 215 1 .21 {Angle of intersection =
45°v,75%0.  0.69
. DDH. 1 h,7 Al INil  jAngle of intersection=51°V, 0,78
G | Trench 7 20.0 1,03 Nil |
Randt adit 8.0 82 | 42 . . _
DDE. € 12.8 B4 1 .09 !Angle of intersection=k50V, 0,71
DDH. 17 17 .27 il Angle of intersection =
o N 45%v,80%,  0.70
H DDH, 1 h,7 S i 0.78
DDH, 5 8.3 .15 10,21 0.69
DDH, 6 1 12,8 "1 L6k | .09 0.71
{DDH. 14 [ 12,0 | .1k ! .31  |Angle of intersection=28°V, 0,47
iDDH, 17 Pk, 27 iml 0.71
PETROGRAPHIC AWD SFECTROGRAPHIC REPORT ON CORE SPECIMENS
Following is a microscopic laboratory report of the Lost River core sanm-
ples S~1 and $-53, inclusive, project 607.
The samples submitted for examination were very small in size and in gen-
.eral highly altered, Principally because of this, in most instances the
933 <24 -
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classification of the rocks as to types and origin-could not be ascertained

A study of the petrographic éata showed that cassiterite occurred in ap-
S-11, which was estimated at 5 percent

preciable amount only in one sample,
assiterite were found in 10 of

by mineral count,  Small amounts.or traces of ¢
the other core samples, : ’

Tn relative terums only, considersble or appreciable amounts of fluorite
were found in 19 of the core samples, and srall amounts or traces of Iluorite
were present in 13 of the samples.

A small amovnt of beryl was found in sample S-1l.

Phenacite (2 Be0,5i0p) was identified in three samples, S-4, 5-28, and
§-48, Chemical analyses showed 0.22 percent BeO in sewble S-28 and 1.49 per-

cent BeO in sample S-48, The BeO analysis of the latter sample when converted

to terms of the mineral phenacite amounted to 3.5 percent mineral in the sam~
scopic data indi-

ple, Semple S-% was not analyzed chemically but the micro
cated that this sauple conteined a lesser amount of phenacite than sample s5-28.

Semple S~27 contained 0.08 percent BeO by chemical analysis but the source of

the beryllium wes not located,

The presence Of the beryllium in the five sarmples was substantiated by

gualitative spectrogradhic analysis,.
No scheelite was observed in any of the samples, Violframite, chalcopy-
rite, arsenopyrite, and sphaleriie were present in some of the cores but in .
a1l instances the amounts were low, The 1ithiwn-bearing mica zinnwaldite was
present in many of the samples but usuwally occurring in small amounts. Topaz
was likewise present in many of the samples. .

The table below gives the amounts of cassiv
samples in relative terms only..

-erite and fluorite in the core.
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. TABLE 7. - Belative ancu
' core smeples supmitbed for exardnation o 1 B-5 Du.
os witn ST T T B : 073
s5iderable or | Semvles with sr2ll ] Sasples in whica cite, ¢k
‘colable anount | amcunt on traccs | MONC NAR obsorved.
~9£Ei§§£éi£;;EEBQEEEE;,QQEEEEEzéiznwﬁiygzéﬁe Cassiterive | ¥Fiuorite 5-6 DDH,
8-11 S-1 §-2 S-5 S-1 . . §-2 |
‘ - S-3 5-12 5-10 g-3 | 5-13 Cry
s-h 0} 8-13 5-12 S-4 5-15 1 of chlo
S~6 L .3-15 S~17 to s5-16 was abw
sS-7 - S8-16 5-18 5-10 S-2%5 f
- s-8 S-23% S-26 inc.. S-29 - S-~7 Db
5-G S-43 S~30 - 8-1h S-2k T i
S-11 S-lh S~32. 5-17- S-25 . Mo
1o . stainiq
- o A S-1k S-45 S~39 ‘522 S-31 and arst
- . iNcCe

1

S-52 542 gk | 8-33 5-8 DDt
' S-k6 ~ to S-3h .
S-50 S-42 - S-35 . 1

5

IO RORORORORO]
i
N

9
0
1
~22 S~51 inc. S-36 ' oxide
-7 S-h6 538 clay;
~28 to STy N
S-37 S-51 S-h1 5-9 DL
S-43 inc, S-43 :
S-49 5-53 S S-hlh ' 3
5-52 1 S-45 szmple

-

S-47 well ¢
3 © 1 sides

g1 DDH, Ho. 1, 1h5-151 foet, Fliusridd . : o S-10 -

s

he sample was composcd essentially of kaolin with congiderable fluorite,
N -

a small emount of beryl, and a trace Ol gaynet, The kzolin vas extremely fluor
finc~grained, being 5 to 10 microns in sizc. : moven

- - [a) :
S-o DDH. Wo. 1, 236-2k2 feet, S-11

A scft mixture of kaoline with topaz and chlorite. The sample was

slightly stained with iron oxide and contained a trace of cassiterite, sitel
: : Prow
a hi

S-5 DDH. No. 2, 1h9-202 feet. Elusyr e
o - 5-13

pinaSERR s

Mostly kaolinite, with considerable fluorite and a trace of quartz.
. - ’ !
evidence as to origin was present.

S-4 DDH, No. 3, 100-110 feet. A and
=L » ‘ _ amot

Essentielly iron-stained kaolinite with considerable calcite and fluvorite alst

and a trace of phenacite (2 2e0.5i0p).

83 ' o .26 - : . 985
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$-5 DDH, No, 3, 159-1

Mostly kaolinite
cite, chlorite, and 2

5-6 DDH, FWo. 3, 165-169 feet.

Crystalline end

of chlorite, zinnwaldite,

was abundant.

S-7 DDi. No. 4, 18-23 feet.

PRSI

Mostly kaolin with considerable fluorite,

staining, chlorite ani calcite, and a few grains OI wolframite, chalcopyrite, Vi
and arsenopyrite. . v SR
N . ;"
§-8 DDH, To, b, 40-47 feet. - L

Mostly kaolin with fluorite scattered
oxide ctaining, and SOme mangen
clay; slicliensides were present.

_ ' DU . fig,g . - o
o Bl ek B rlm s o S A A s et e e ——ar L& a = 2 . DRSPS SR PR LN .——‘-A»v—;-*'—"“' i
~ e el
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65 feet.

sith iron oxide staining, a little fluworite, topaz, cal-

innwaldite.

A

ve fluorite with considerable kzoliny small anmounts
and a few grains of goethite. Iron oxide staining
oo . , ,

massi

R
-

[N

cmall amounts of iron oxide

throughout, considerable iron

ese coatings. The rock appeared to be a gouge

$-9 DDH, No, &, 57~70 feet. : e
—= el

The sarple was
sample showed slicke
well as the kaolin,
sides were formed.

S-10 DDH, Ho. 4, 57-70 feet.

essentially fluorite in a kzolin matrix.. One side of the
nsided areas, The fluorite showed the slickensicdes as a

indicating that the fluorite was present pefore the slicken- ;

The sanple was composed essentially of keolin with minor amounts of
fluorite and iron oxide staining. The sample showed slickensides, indicating i
movenent. '
S~-11 DDH. No. A,.153~1§8 feet . , ;
Tno semple was composed of guartz, kaolin, considereble chlorite, cas- EAES

siterite, fluorite;

brown, vaddy, mangancse oxide.

wolframite altercd to a T

topaz, and .a sparing amount of
als present indicated

The association of miner

a highly altered cassiterite vein or dike materiall” ™ N

$-12 DDH. No. L, 138-148 fect. . o SIENS
N b

- The sample wes composed essentially of zinnwaldite with guertz, kaolin, e
and partly ¥aolinized orthoclese feldspar in considerable amounts.. Sparing L
exmounts of cassiterite, fiuorite, ersStnopyrite, and sphalérite were present Ll
alsc. Tho roci appeared O te sizilar in typc end cririn to sample S-1l. bl
98% - 27 - . Ry
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S-14 DDH. Wo, 6, 220-225 feet. ' Sl e

yuuenulall Tluorite and topaz with lesser kaolin, sparing iron cxide
staining, and very sparing amounts oI wolframite, The rock was quite
crystalline. .

LN

S-15 DDH, Ho. 6, 225-231 fect. o

1

ed groundmass of greenish kaolin and

The samples was ccamposed of an alter sh
ite, OSmall amcunts of calclte, topaz,

1

ule

quartz with phenocry sts of white xeolini
pyrite, and ca QsAueL te were present,

S-16 DDH. Wo., 9, 13h-14k feet. i SRR

Traces of ¢halcopyrite and cassiterite in a quartz-feldspar gungue. A
thin scction shoved quartz 3q°n0u133+s in a crystalline mass of oua*tz and ‘
orthoclase. Sericite was present to a consldcraole extept : ‘

S-17 DD, Fo. 10, 28-32 feet. : SR o

Topaz and kxaoli spar (orohocl ) with a little fluorite. No
era prese‘t. The materizl was rather sort and nondescript.

=}
'J
)
¥
3w
L—J
=)

‘S~18 DDH, Mo, 10, 41~k feet. oot

Essentially L0011n with emall amounts of fluorite, topaz, mscovite, and -

zinnwaldl te. L trace of sphalerite was noted.

i

'S-19 DDE. To. 10, 70-75 feet. - : : -

Essentially an iron oxide-stained mass of hydromuscovite, kaollin, and
fluorite with small cmounts of topaz, mlbuovﬁte- and zimwaldite. A few
aslickensides were noted., At one place, a veinlet of pyrite and chalcopyy ~ite
cut hlougn the sample, A Jlittle manganese oxide was present as coatings.

———n

S-20 DDH{'HO. 10, llO-lc§ feet, ' ’ T ot

Essentially muscovite, zinnwaldite, and hjdrcmuSOOV‘te w1th con81derable

r

fluorite. The raterial was very fine-grained.

s-21 DvH, No. 10, 180-193 feet. s

Tue rock was made up essentially of Tluorite with a COnSldeable amount
of chlorite, minor amounts of garnet, and ¢ paiipg amoun s of ca lC¢te, topaz,
and vebuvianite, A 1little hydr“mu"cov1ue ‘z1lso was present., The material ap~

peared to be a contact metamorphic rock.
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: s-22 DDH, o, 10, 27h~295 feet. . . e
. The sample was a contact metanorphic rock consisting of fluorite, chlo-
rite, vesuvianitie, gpxmet, calcite, anc hydromica. : : R
S-23 DbH, Ho, 10, 330-342 feet. ‘ A
A light-greenish mass of soft clayey material, essentizlly kaolin with
! lesser chlorite, a little pyrite, and a trace of cassiterite,
! s-el DDH, No, 10, 437 feet.

Coarse~grained quartz with fine-grained kazolin and miscovite. A small
enount of topaz and sparing amovunte of sphalerite and chalcopyrite also were
present, The rock could possibly have been. originally a granite, or acid

e

dike material,

S-25 Greenstone Lode, surface.

matrix with considerable rmuscovite and. .

_ Essentially topaz in a kaolinized
pyrite, and

chlorite end sparing amounts of arsenopyrite, molybdenite,
sphalerite,

s-p6 DM, Ko. 11, %3.5-42.5 feet.

$ _ N : - . ' ' . - -
1 The sample was a chloritic schist wiih a little fluorite, muscovite and
} ’ 2 b )
i hydromuscovite, It was dark end fine-grainecd.
$-27 DDH, Mo. 11, 11k-121 feet. .

Considereble fluorite was present in an iron ovide~stained mass of kaolin,
hydromuscovite, and chlorite. Tae material vas nondescript and resembled a
gouge clay. - 1t contained 0.08 percent BeO, but the source was not located,
S-28 DDH, No. 11, 1%9-148 feet - 5 Teet.

3 Mostly fluorite with lesser chlorite and iron oxide staining. Chemical,
i analysis showed 0,22 percent BeO. A sparing amount of vhenacite. vas dbserveds
H

§ ) .

: S~29 DDH. No. 11, 219.5-229 feet. o . I

i = -

: . . - . oo . eu e .

$ . An iron oxide-stained claylike mass of keolin, Tmuscovite, zinnwaldite,

: and chlorite., A small amount of topaz was present.

"‘5 -r = 7 ) : .

. S$-30 DDH, No. 11, 258-26% feet. . .

£ Iron oxide~stained kaolin, muscovite, sinmweldite, chlorite, topaz, and
* e small anownt of fluorite and a sparing emovnt of volfranite.

. 5-31 DDE, Ko, 11, 0635-268 Teeot.

! A soft mass of muscovite with ¥eolin, zirmwaldite, and a small amount

£ “of iron oxide staining, .

983 | - 29 -
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g.z2p DHE, Lo, 11, 268~275 feet. ' ’ V - oot ui;.‘ﬁ R
= . . o-RJ DL
& carin, rat sorewiat aliered rock composed of muscovite, Fir
zinmeldlte, and hlorite 5321l amount of fluorite ana a trace of Toljb-*c, .q;’
ToAallle
denite, : . b e
: associa
] . s o origin
S-%3% DD, 5O, 11, )99.5—545Afeet. Elite
- : .- {s-hke2 DD
he sample Vas camno%ed of quartz and topaz with kaolin, cnlorwue, and e
soft waddy menganese, Iron oxide staining was Jlosent T3
- RN
: . - [
~ mouianvt
5-2h DDE, To, 11, 345-550 fect. =
- . . 5435 DI
The sample was coumpescd css twele of guartz vwith a little to ;a 7,  IQSCC= | —
vite, chlorite, and Faolin, ‘A small emount of iron oxide staining was Ilﬁsaﬁh Y
. s _ chalco
S-35 PDE, o, 11, LL5-151 feet, - o
) S-hh D
Light~colored rock compesed essen lj of quartz and orthoclase Auldsnar T |
w1th 1ittle puscovite., Scme of the f spar wes slightly altered to seri- 13
cite and ¥eolin, The rock had an aplitic exture, probably of dike or1g~n. oblorf
. P ~ ite
s-36 DDE, Ho, 12, 00-65 feet, ) siter
A soft greenish mass of chlorite, muscovite, and a clay mineral of the g-L5-
nentmorillonite group. ”he watexla* was extrenely fwneaozalned.. —
5-77 DDH, To, 12, 80- luO feet, ' .
_ gquart
The semple was a siondescript mass of iron oxide~stained kaolin, musco- prese
vite, zinnwaldite, chlorite, and nydromua50V1ne.‘ Considerable fluorite and g ﬁ6
a suall amount of topaz were present, . ——
S-38 DDH, No. 12, 80-85 feet. ' '
— _ B and
. - Iron
JLgntly iron oxide-~stained zinnwaldite, rmxcovite, quultz and kaolin. A
Sparing amount of m011“~mlte was prcsept. fhp rock could have oeen of peg-. 5-h7
matitic origin. - ' : - : i
S~39 DIH, No. 12, 186-192 fcet, - ' T .
' zing
. PR, ol : tho
A greenlsn rlxture of Laoljn and rmscovite’ with a veinlet of Ffluorite
penetrating it. Iron oxide staining was abundant. The material appeared 1o gL
be a gouge clay and shovwed a slickensided area. . -
S-~i0 DDH, No..l?,-l92~202,feet,
T : A _ - : wall
. L - : . s ) R )‘4
Flre-nre;nea, cven 5ranular rock composed essentially of guartz and mus- éé
covite, with a small amount of towaz, R ..
O 3 . — A - :
985 : 20 : 9%
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S-41 DDAH,. o, 12, ohh,5-252 feet., . . .t : A :
. Fine to medlum gfalned nass of mﬁ cothe and Zlnanldlbe. It was highly
stained witn iron oxides. qutgneoe oxide also was present g coatings. The

association of minerals indicated thet the rock aax_have.§een or pegmatitic
origin. T T T

s-hz DDH, Ho. 12, £52-260 feet.

Light~green, rine- crained, altered mass of iron ~stained kaolin with minor
& f)
amounts of rmscovite, chlorite, f“aorﬂoe, and topaz ' REEERR

xS

e Lk

o~19 DDH. Ho. 12, 260-269.5 Teet.

Mas quartz and toraz with pyrite and minor amounts of cessiterite,

Chalcop;rlte and. sphalerite. o : S

2 -
»

§:gg DDH‘]HQ,,le, 269 ,5~28k feet.
Tight- ~colored 1, even, fine, granular quartz with lésser topax, keolin, and
chlorite, A small amount of iron oxide staining aﬁd sparing encunts of py-
T“te and cassiterive were present, The date indicated that the rock was caS=~.
itex le vewn or Gike rmaterial,
S~u5~DDH; Tio. 12, 581~591 feet. : o .

<

The sample was & 1ight-colored, somewhal ¥nolinzed rock of orthoclase,
quartz, and sinnwaldite. Small amounts of vyrite and cassiterite were . P
present. ”he rock esanﬁled an aplitec. ' st - 40!

S~ L6 DD&. No. 14, 58@~505 fect, S S i
L L
_ The . sanple consisted of intergrovn, rmatted, very finc- grained muscovite T
and zimmwaldite with a smoll amount of fluorite and a tracc of apatite. AZ;
Tron oxide staining was abundent. o o - A
b . B L b
s-u7 DDH. To. 1&, 595-61L fect. . e
— .
Tho sariple was composed of cduartz anc. orthoclase with a smzll amount of
zimvaldite and sparing anounts of wol¢fan1te and pyr ~ite. 1ne rock ves .
thought to be granite pe gnatite. e . i o
S—hB DDH. o, 22, 59~70 Teet.. _ - . L B
’ ' A ' T T
Mostly flvorite and naolin with minor amounts of topaz, oql@rlte, zinn- - E
valdite, and phenacite (7Pe0.8i05), Chemical analysis of inis sample showed :
1.49.percent Be0; this wounld be approximately ,:5 percent phenacite. The =
data indiceted negwrtitic origin. - o S o
f
. .
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S-4Q DDHE, 10
Nin oconple wn]l amounts
of mengonese of topazZ, A
sliclieneicd d

S~50 DDE. lo.

lerite in a

The semple contained and a trace of sph2
gangae of massive topaz with small amounts of kaolin, chlorite, and fluorite.

considerable pyrite

- -r
T e

o, 22, 126132 feets

S-51 DDH.

e semple Was composed essenbially of quartz, topaz, and maccovite, with
s srall ancunv of Tluorite and a tracc of pyrite. :
$-32 DDH. o, 22, 2102183 feet.

The semple consisted of a sparing anount of cassiterite in a gangue of

1
srihoclasg
b
i

DDH <

shows 1low

soft, white toO slightly iron oxide~stained kaolin, with a 1lesser amount of DDH.
flyorite. The fiuorite was “present in amall veinlets in the kaolin, and a spa
- L . ' : : 1ov Sn oar
£-5% DDH, No. 22, 316-320 feet.
- . . - . . , DDH|
The sample wWas canposed essentially of kaolin and kaolinzed feldspar, aount Ol
sinmisldite, and muscovite with a minor amount of topaz. The rock may have
veen a pegaatite, but it was now a soft mass of kaolin and kaolinzed feld~ DR
spars with the mipa_f;akes dispersed throughout. B sparing |
S5~56 DDH. L1 - 121,5 feet; mostly calcilbe with lesser kaolin. HDH
o . . . . e s . srable ¢
DDH, 17 -~ #53.5 feel; almost entirely crystalline calcite with included shows Ag
limestone fragment. ’ :
- enn soet . e A S : DDE
DDE. A7 - 530 feet; essentially keolin with a trace O pyrite, cassl-~ consider
A~ = ~ > >t - . N - v kS - o -
terite, ana calcite. SngLrobraphlc anzlysis shows low =1, no V. trogrart
: DDE, 17 - 582 feet; mostly calcite and kaolin with a trage of pyrite and oDl
cassiterite.»nSpectrog;aph shows low Sn, no W : 2innviall
L i ot . R e v spectro
DDH, 17 - 597 fect; essentially kaolin with a sparing smount of pyrite,
iron oxide staining, and cassiterite, A trace of galena i8 present. Spectro- DD
graphic analysis shows high Sn, no W : with a
. - : . and ars
~ DDH. LT ~ 22,5 feet; essentially kaolin and calcite with a sparing analysi
amoun® of pyrite, topaz, cassiterite, sphalerite,\and arsenopyrite. Spectro-
graph shows Sn present, no W S - ‘ : : D]
' . ) ’ : i : : siteri
DbH, 21 ~ 516 feet; mostly sericite, sericitized feldspar, orthoclase; and W
quartz, and topaz. A sparing amount of pyrite is present. The rock is ap-
parently an a tered rhyolite. No.Sn'or W are present. D
) chlori
283 -~ 22 - was ob
983
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nts DDH, 21 ~ 531 feet; potash feldsper and quartz wlth lesser szlte plagio-
.z, A " clase feldspar, and a sparing amount of biotite and topaz.,’ The rock is a rhy-

, olite composcd of a mlcﬂocrysta111ne grenular gLound~3ss with phenoc s of
guartz and feldspar, No Sn or VW is present, - - . -
DDH, 21 -~ 553% Teet; dense vhite rhyolite w1tn scattered phenoorvsbs of
in a quartz, The groundmass is composed of ort noclase, quartz, and Se”lvltl eS8
orite.’ orthoclase, . -
DDH 25, ~ 10k reet; fluorite, orthooloSe chlorite, 'and- garmét with con=
siderable magnetite, cassiterite, gal lena, snnalorlue and pyrite. The .° '
e, with | spectrograph shows high Sn, no W, trace of Cd and low In. : g
DDH 25 ~ 120 feet; mostly kaolin and zinnwaldite with considerable fluo-~
rite-and topaz. Some 1ron oxide staining is present. Specirographic analysis
shows low Sn and no W, : ’ "
ue of
t of DDH, 23 ~ 156 feet; essentially kaolin end topaz with lesser ruscovite
and a sparing amownt of sphalerite and pyrite., Spectrographic ana alysis’ uhOW
low Sn and no W. ’ ' ' ‘
DDH, 23 - 183 fest; essentially zinnwaldite and muscovite with a smaller
par, anount of kaolin, Spcotrogvapn¢c ana lJ slovs low 8n-end no W, T
7 have .
feld- DDH, 23 ~ 184.8 feet; essentially kaolin, topaz, end zinnvaldite with a
sparing mmount of sphalerite. The spectrograph shows Sn present, no W,
‘ DDHE, 23 - 187 feet; fluorite, topaz, tonrmpli‘c, and kaolin with consig-
’ erable galena, chalcopyrite, arsenopyrite, and cassiterite. The qycczrograph
nClUde@ shows Ag and Sn as high plus; no W is present.
. DDH, 23 ~ 236,5 feet; essentially mica (muscovite and zinnw Qldlbc) thh -
sassi-~ considerable fluorite and leasor keolin, A irace of g LlCDa was noted. Spec-
trographic analysis shows Sn present, but no W. o
yrite and DDH, 23 ~ 300,5 feet} fine-grained intermixture of Tluorite, chlorite,
tinnvaldite, pyrite, and sphalerite, Galena and cassiterite are present. The
spectrograph shows high Sn, trace of In, and no W. ' ' o -
’ pyrite, .
SPGOtrog DDH, 25 ~ 230 feet; zinnwaldite, mus COVWzV,,fluorLte and lesser topaz
[*ith accessory cagsiterite and sparing amounts of pyrite, 5alena,”molybnite,.
;ud arsenopyrite, A sparing amount of Pﬂ@ndvlte was cobserved. Spectrographic.
sring “nalysis shows high Sn, Bi, and Be. No W is shown. ' ‘
Spectro- | '

11y fluorite and chlorite with pjrite; cas-
Svectwocgabhlc analysis shows blgh pﬂls_plus'Sn

DDH, 23 ~ 397 feet; essential
2iterite, and upna¢er1tv.
knd W present. :

-~ s
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t; ecsentially white mmscovite with.lesser darker zinn-
LoTH i : ’ .

&
eliite and 2 trace o1
DDE, 23 - 478 feet; cssentially biotite ard altered feldspar with calcite
widely dispersed throughoub the rock, The feldspar is tco highly altered to
ve identified, Sn is low and W is absent by spectrographic analysis, ’
ite, kaolin, end

DDH, 23 ~ 550 feet; essentially quaftz with le:
DyY erite, and

tourmaline and a minor amount of. galena, chalcopy )
sphalerite. Spectrographic ana¥ysis show Sn high, but no

“hrsne

DDOE, 23 ~ 502.5 feet; essentially kaolin with lesser fluorite, tcpaz, and

- E . 2 2
quartz,. A sparing amount of cassiterite, chalcopyrite, and sphalerite is pres-
ent. Sn is high plus and W absent, according 1o the spectrographic anzlysis,
worite, gquartz, gelena,
e o)

DDH, 23 ~ 508 fect; essentially topaz with lesser f
ctrographic analysis

sphalerite, chalcopyrite, and a trace of cassiterite. 5p
shows Sn present, W absent, , .

DpE, 2% - 528 feet; this somple is essentially kaolin and topaz with con-~
siderable fluorite, calcite, and sphalerite end a minor amount of galena, Py~
rite, and arscnopyrite. The sphalerite is very dark Prown in color, Sn is
present; W is absent, according to spectrographic data.

DDE, 23 - 550 feeb; cssentially quarvz and altered feldspar with jesser
zinnwaldite, The feldspar 1is too highly kzolinized to be identified. Spec-
trographic snalysis shows both Sn and W as being lov. ' ’

DbH, 2# ~ 32,5 feet; essentially calcite, clay, and fluorite with a spar-
ing amount of ‘pehnacite. The clay is kaolin, highly stained by iron and manga-
nese oxldes. Spectrographic znalysis shows Be, high plus; Sn, high, and W,
absent, . .

hd o

DOH, 24 - 34,5 feet; essentially calcite with considerable Tanganese oxide
stainings and coatings. Some iron oxide steinming end sparing amount of clay
is present, Spectrographic analysis shows a lrace of Sn and no W, |

oDE, 24 - 48,5 feet; the rock is a contact rock composed essentially of
bands of vesuvienite, carnet, fluorite, and magnetite. A considerable amount
of scheelite, celcite, and tourmaline and a minor amount of chlorite is pre-~-
sent, Spectrographic analysis shows both Sn and W as being high. '

DDH, 24 - 134 feet; essentlally calcite and zinnwaldite with manganese
oxide staining and coatings. A sparing amount of iron oxide and molybdenite
ig present, Spectrographic analysis shovws both Sn and W as being very low,.

-~ DDH. ol - 152 feet; essentially calcite, topaz, tourmaline,'mica, and.
clay minerals stained by iron and manganese oxide. The clay mineral is a

3

o e o

montmorillonite~saponite-clay, the mica is zinnwaldite. Sn -is shown,as’ a |
trace and W is very low, according to spectrographic gnalyéis.: B
983 | I - 34 -
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DDH, 2k ~ 257 feet; the uaLUle is essenvially Z1nnwald1te with clay, uf-
iron oxide staining, malachlte coatings, and a minor awount of quartz and i
calcite, The clay mineral is montmorillonite- sapon;te. Spectrographic anal-

ysis shows Sn present, W trace.

DDH, 2k ~ 152 feet; essentially orthoclase with lesser- quartz, museovité, .
zinnwaldite, fluorite, and tourmullneg Spectirographic analysis shovs a trace b
of Sn and no VW, . : S

DDH, 25 - 23 feet; essentially fluorite, topaz, and sericite with a few
specks of scheelite, Some chlorite is present, Thin-section study shows the i
fluorite and sericite intimately intermixed and cut by veinlets of topaz. Some i
zinnwaldite is present, Spectrographic data shows Sn and W as being present, .

DDH, 25 - 319-220 feect; the sample is essentially zinnwaldite with lesser : Y
montmorillonite~saponite clay, an appreciable amount of cassiterite, minor )
ariounts of galena and sphalerite, and a trace of fluorite., The cassiterite is
a light, pale-yellow color. Spectrographic snalysis shows Sn as being high
with two pluses and W as being abscent, : s :

Ce e e X

DDH, 25 - 347 feeb; essen t1~11y'muscovvue and zinnwaldite with COHS“de-
able wolframite and lesser fluorite and potash Teldspar. Spectrographic analy-
sis shows Sn low, W high double plus. C ’ :

Ael .':_

A~V

DDH, 25 ~ 352 Teet; this rock is a banded fluorite and zirnnwaldite rock -
with considerable galena, sphalerite, and chalcocite., The chalcocite is e
highly tarnished, Specirographic analysis shows Sn present, W absent,

DDH. 25 - 335 feet; fluorite, zinnWaldite, and sericitized orthoclase
feldspar with a veinlet of sphalerite, galena, and cassiterite, Spectro- ;
graphic analysis.shovs Sn Wwith a high plus and W as being absent. : . i

. S

Lodeslll,

DDH, 26 ~ Ik feet; Tluorite being replaced by dbiotite, hormblende, and o
sericite. A veinlet of feldspar and a sparing amount of gquartz and nagnetite A
are present, Sn is present and W very low, according te spe”t”o~7aphlc analysis,

DDH, 26 ~ 48 feet; fluorite repleced by feldspar and hornbl@nﬂe, with
much sphalerite and lesser magnetite, pyrite, calcite, and garnet. Spectro-
graphic analysis shows Sn low and W very low,’

e ..

DDH, 26 - 71 feet; essentially fluorite with todrmaline, chlorite, and S
calcite., A minor amount of sphalerite and cassiterite is present. The tour- B
malihe, chlorite, and calcite are replacing the fluorite. Specirograpnic g
analysis shows Sn-high plus and W very low, B

DDH, 26 ~ 121.5 feet-'essentia1lj fluorite with calcite and veinlets of $
cnlorite and tourmaline. A trace of galena i present, Spectrographic analy- :

- teirn Op s el . o ;
sis showz Sn a3 being low and W as being avcent.

L]

Dpa, 26 - 207 feet; essentially an intimate mixture of calcite and kaclin SRR
cut by stringers of calcite with a sparing amount of lopaz and fluorive, iron A
oxide staining is present., Spectrogranihic analysis shows Sn lov and W absent. .

983 - 35 - P
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chlorite with lesser pyrite, . .
. ) o SRR
"R ite, Considsradlie ek -
D »)\“
i ‘ ows Sn es bheing Ee
igh, W is abse nt. ) bDE
; . goet
DDA, 26~ 216,5 feet; essentially calcite cut by veinlet of zinnwaldite . o
and tourmaline. sparing amcung of cassiterite and pyrite is present, O
Spectrographic data show Sn low and no W. i . oA
- S . . . . cted
DDE, 26 ~ 234 feet; o border of soft kaolinite section, contalns fine e@” ol
. o o . s nd. ars
necedles. of si lfery metallic more 1°nnﬂful in kaolinite CCblOu. Besentially ¢ eCLr0
. . & 516G L
raolin wwtn legser topaz. A pinc cunt of pyrite and z trace of cassiterite ¥
and golena is présent. The silvery Euualllc needles are gzlena, Spectro- )
graphic ana l is shows Jow Sn end no'w; o L+ o ~5al
A : i’ 3
. - = L pe siterd
DDA, 26 - 235 feet; PssentlaITy :ﬂol.n with fine silvery needles of galena :
and needles of topaz. Specty Oﬁiepqwc'analySlS of the samvle shows very low D
Sn and no M, Spectrographic.analysis of the fine silvery mineral chows high ke @
Pb and silver present, . ' T s
graphl
DE. 26-~ 236 feet; the greenish inciusions in the keolin are made up of
fine crystals of dravite (L 5n951un uoa:maane) Seme arsenopyrite is present cee
s . . : : . 116
in this Sam,le. Spoctrographic a2nalysis shows low Sn and no W, cavh
. II.-
"DDH. 26 - 279.5.fcet; essentially quertz with much topaz, minor amounts
of pyrite, galena, and sphalellte and a tracc of cassiterite. A sparir 5 amount ‘te
. . ~ . %]
of kaolin is present. Spectrographic snalysis shows 8n present, no W, * r:
: 5erVe
A = A . . . . - sis
DDH, 26 - 268,5 1ent; ezssentially quavt: zinnwaldite, and kaolin with
a minor amount of topaz, pyrite, and galena The ¥kaolin is probably altered
feldspar. Opectrographic analysis shows on pvesent, W abselt topa
- . . s . . . sitve
DDH, 06 .- 322 feel; escentially kaolin and saponite, z1nnwald1te, and ;me:
~ . v . L
ohlothe, with lesser fluorite and topaz, A gparing amount of sphalerite, *
rolybdenite, pyrite, arsencpyrite, and suarts is presents, OQCPuTO sraphic
analysis shows low Sn, no ¥W. )
. [chis®)
. . . ] 51t
DDH, 26 ~ 330 feet; essentially quartz with lesser zinnwaldite and topaz
and a snarlng chiit unt of VBOWin, pyrite, arsencpyrite, galena, molybdenite,
and sphalerite, Spbctrogrﬂphlc analysis shows low Sn, no W.- N
' ' i
: _— : e 3 o itd
DDE, 26 ~ 331L.,5 feet; this sample is compossd eosentially of quart? and.
zinnwaldite, with leuse topaz and a minor amount of pyrite and sphalerite,
The sprnalerite is a very’ dark~brown variety. Spectrographlc 1alyais sbows i
Sn present and W absent. - -
DDH, 26 ~ 345 feet; epsentlally qvortz with considerable kaolin, saponite;
and ZLﬂnﬂaldite, a minor amount of topaz, and a trace of spna¢er1te. SpGO‘ 1
trographic anal'81s sHows low Sn, no W, ) 3
]
’ H
R ’ . ) o 3
983 =26 - . : ) :'
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ite, { DDH, 26 - 353 feetb; essentially quartz, kaolin fluorite, and zinnwaldite,
le P Ath a minor amount of ‘topaz, tourmaline, galena, chalcopyrite, and cassiter-
<8 ;;te. Spechrographic analysis shows Sn a8 high plus, W absent,
. ] , .
i DDH, 27 ~ 182 feet; essentially fluorite with considerable tonrmaline
ite i ond goethite, lMuch jron-oxide staining is present. Spectrographic analysis
;5hows & trace of Sn, no W.
k4 -
% DDH, 27 ~ 252 fecy; essentially a montmorillonite-~saponite clay inter-
ne } sected by a veinlet of zinnwaldite with considerable cassiterite, wolframnite,
ally : and arsenopyrite. ron oxide and manganese oxide stainings are present.
erite - spectrographic analysis shows Sn high with two plus signs, W high.
) ; DDH, 27 =~ 257+ feet; essentially calcite with considerable montmorillon-~
Z ite~saponite clay, a small amount of tourmaline, and a sparing amount of cas-
galena § siterite, Spectrographic analysis shows low Sn and no W,
ow : o
igh DDH. 27 - P66 Teet; essentially calcite with included grains of a clay=
! 1ike mineral, probadbly savonite. Some zirnwaldite is prescnt. Spectro-
i graphic analysis shows low Sn, no W. :
p of _
esent DDH. 27 - 267 feet; casenbially saponite and calcite with iron and manga-
nese oxide staining. A sparing amount of cassiterite is present. Spoetro-
graphic analysis shovs Sn present, W absents
its - ‘ < : .
sount DoH, 27 ~ 268.5 feet; this sarple is cosentially saponite with zinnwvald-
ite, A minor amount of topaz and calcite is present, but no quartz was ob-
served, JIron and manganese oxide staining 1s present., Spectrographic analy=
-h sis shows low Sn, no We -
~ed ' _ . -
DDH, 27 - 2{1 feet; essentially saponite with considerable calcite and
topaz and a sparing amount of tourmaline. Ore mincrals include pyrite, cas-
L siterite, sphalerite, wolframite, galenz, end arsenopyrite. No quartz is
prescnt, Spectrographic analysis shows Sn as high plus, W high.
~DDH, 27 - 276,5 feet; cssentially quartz and zinnwaldite, with minor
amounts of saponite and {topaz and sparing amounts of galena, sphalcrite, cas~
paz siterite, and pyritc. Spectrographic analysis shows Sn low, W absent.
DDH, 27 - 231.5 feet; esscnbially quartz_and topaz with a 1little chlorite
and tourmalinc and minor amounts of pyrite, galepa, sphalerite, and cassiter-
nd Poodte. Spectrographic analysis shows Sn present and W absent.
$
LA
s ] DDH, 27 ~ 30L1.> feet; essentially quartz, kaolin, zinnwaldite, and topaz,
' with sparing galena, sphalerite, end casslterite. Spectrograpnic analysis
shows low Sn, no W.
aite, ' .
- : DDE. 27 ~ 313 feet; ecsentially quarfz, kaolin, and zirmwaldite, with
lesser topaz end Sparing Finorite, vyrite, galena, sphalerite, and cassiter-

(Ve >
ite., OSpectrograpnic enzlysis shows 10w Sn; no ¥,
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sho¥s low Sn, no W

ally quartz, keolin, zinnwaldite, topaz, and
fluorlte, with lesser saponite and a sparing amount of arscnopyrite, spnwler
ite, and galera _Sbectrbgraphlc analysis shove low Sn, no W,

9 Tect; qostly qaurt clay, and zinnwaldite with lesaer
The clay mineral is identified as being saponite. Spec-

“H. 21 - 3
ite,
S %nows un ch,cn ) W absent,

)
topaz and Tluorit
urocrapnwc an@ly81

e

DDH. 27 ~ 3069 feet; OLthZ, Claf, und ihnvaldwte, with lesser topaz end
a sparing amount of sphalerite, The clay is a mixture of kaolin ani saponite,
Spectrographic analysis shows low n, no W,

DDH, 27 ~ 375 feet; essentially ouartz, clay, zimwaldite, and topaz., A
emall amcunt of calcite end a trace of sphalerite is present., The clay is a
mixture of kaclin end saponite. Spectrographic analysis shows low Sn, no W,

oA

§:§1 DDH., Ho. 10, 387-~394 feet sludge.

his sample is essentially zinnw=ldite, chlorite, and topaz, with a lit-
tle caleite and sparing fluorite, garnet, vesuvianite, and touimeiine, Ore
n¢neralb include cassiterite, molybdenite, sphalerite, with traces of arseno-
pyrite, chalcopyrite, and wolframite. . s

~ Chomical anélySis shows 0,49 percent Sn,
ikls naterlal is very fine-~grained, end nwch of it is too fine to be
definitely identified by microscopic mcuns. A screen analysis made on a came
Ple of the: material is shown below. ‘

. _ Weight,
Mosh - pereent
L Plus 100,.0u00e 0.3
Minus 100-p1us 150..,004s © 1.3
" Minus 150-plus 200.,,.440s 2.0 ‘
Miris 200-plus 400, .440 a0 6.6
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TABLE 8. - Drill-hole location of ore in high~grade portion of granite
Holc Top of granite | High-grade, top & bottom Anal\;soi
| . ‘ Incl. |Vert, | ior. " Incl.|, Vert.| Hor. | - Teet nereent
| ot |dist, | Al El | 6. | daist. 'Blov. | From- | To- | oo | "z
fumbor | Blevation | Incl, | disv, lo.lat. dist, |Elov, | dist.| dis ., st. “Blov, T~
: . |

i

|

280

28

|
.
\
|
|

|

190

k50 .
:1+5é" ‘
35? |
#oﬁu'

450 ".. ;

251
178
272:

134

1

i

i

l
397 -5?
16 | 4er

, 1)81

-29 AL
311 '}
520 .

M99

|

[

t

\

|

|

ﬁ o C
! c.L)D C{
1382

i

,\
-

267 |
138y B
i.

270
279
220
227

w. 270
)

28% ‘

509 \
B
|

27
220
227
409
hlhs
f\O'{
. 219
189
200
1352
ll+8 x

|
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l +28’:
1 el
-6
-89
72 |
182 !
169 - |
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TABIE 9. ~ Swmation of drill-hole Saia_gle analyscs in granite arca

Percent S I
Hole | Feet Sn | WOz | Ft.xSn | Ft,xW03
10 | %0~ 22 | 220,151 0,02 . .30 | . 0.4%
- 22-123 1101 | 0,30 0,02 { 30,82 | 1.87
12%-~161 | 38| 0,08 wi1 | 3,04 -
161~381 {220 | 0.30 | 0.04 | 65,14 8.7k
~ 59Lk-438 | 44| 0,18 0,07 7.83 | 35,00
- 4251 0,27 0,05 110,33 | 14,05 B
20 | 81-30h | 1312.9210.11 ) 37.92] 1.50 SR
11 0~ 50| 50| 0,32} 0,0L| 16,07 | -0.40 )
. 50-11% | 64| 0,11 Tr. 7.2 Tr. -
11k-191 | 771 0.66] 0,153 | 50.718 | 10.55 = | .
191~220 | 291 0,13| Tr. | 3.87 Tr, Qtz~Porph, at 220
L » 2201 0.35] 0.05 1 77.931 10,95 - S
12 0- 15 | 15[ 0.23 | Nil 3,45 - )
15-100 | 651 0,46 0,06 | 38.90 5.60 o
100-186 | 861 0,15 Tr, | 1%.18 - Qtz-Porph. at 186
L 12861 0.301 0,05 | 55.81] 5.60 R
22 *0- 47 | k7] 0,217 0,041 5,20 1,98
L7-126 { 791 0.3} 0.C2 ; 24,83 1,67
126-223 | 971 0.121 0,01 | 11,95] 1.45
. 2251 0,191 0,02 | 41,981 5,10 _
23 *¥0~ 19 | 19| Tr. | Wil Nil | Nil
~19-107 | 88} 0,46 0.01 | 40.82 1.2k
107-326 | 2191 0,081 0.05 | 17,4k T.77
| %26-499 {175 ] 0.131 0.05 | 23,10 3.68
B 4991 0,161 0.04 | 81.36 | 17.69 -
_e3 hoo-sh3 | L 11,401 0,29 | 61.65 | 12,64 2
26 *¥0= 20 | 20| 0,101 Nil 2.40 -
20~106 | 861 0.k3 .1 Wil 37.22 - Sludges
. 106-180 | 74| 0,10} Nil T.75 - Sludges
180-270 | 90§ 0,52 | 0,06 | L46.34 5.71  Cores
285~325 | 4o | 0,231 0,01 9,30 0.5
- 3101 0.33] 0,02 |10%3.01 6.26
26 270-285 | 15| 2,26 0,23 | 34,20 | 3,41
27 *0-237 1237 |1 Tr. Tr, - -
237~267 | 301 0,12 Tr. 3.50 -
282-%00 | 181 0.13| 0,16 2,40 2.91
2851 0.0210.00L | 5.90 2.91 _
27 267-282 | 151 0.28] 0,29 b5 | k.37
28 *0~ 16 | 16| 2 7 '
16-21) 5}0.24|Tr. | 1,20
21-104 | 831 0,18 Tr. 15.104 . -
104-389 12851 0,121 Tr, . | 33.11 "~ 0,70
*437-453 | 16| 0.17 | 0.21 | 2.66] 3.h40
4051 0,131 0.01 | 52.07 | 4,10
28 | 389-437 1 431 0,6910.29 | 35,071 18,62

*Not used in ore block.
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TABIE 10, - Drill-hole location of ore in contact zone and granite
] Combined Highgrade
top and bottom top and bottom
T. V. H, ] 1. V. " H.
Hole | Elev. | Incl, dlst dist, | dist. | Elev, 1 dist. | dist. | dist. | Elev,
. i e2 T 16 -] 16| 406k | 381 270 270 +10
10 | 280 | -h5° u58 311 | 311 | -31| 394 |.279 | 279 | 41
o;o 0.0 0.0 | +292
11 292 ~450 | 220 156 156 | 4136 :
o o 0 0,0 0.0 | +248 .| 311 220 220 +28
12 248 ~459 ¢ 186 | 132 132 +116 | 320 | 227 227 -21
“b7,0f 33 33 | 421k - ‘
22 2L ~450 1 223+ T 158 158 +39 ‘
, o : "19.0fF 11 16 +209 | 499 283 409 ~63
25 | 220 | ~35°| 543 | 309 | W45 | -89 | s5h3 | 309 | W45 | -89
, . 20,0 13 15 +208 | 270 172 207 +49
26 221 -4 | 325 208 250 T 413 | 285 182 219 +39
267 | -189 | 189 +26
27 215 -450 | Nil 282 200 |- 200 15
16,0 15- 5 1 +323 | 339 365 132 -27 -
28 %38 ~70° | 437 410 148 ~72 | h37 410 | 148 ~72
DEVELOPMENT
Intermittent development was carried on from 1903 until 1930, Sian the

latter date the property has been idle, and some of the old workings are noy
The principal mine entrances are reported to have been No, 0.
adit, No, 1 adit, No, 2 adit, No. 3 adit, and Randt adit, all on Ca381ter1te
Ida Bell adlt on Ida Bell dike; Deveraux adit on Quartz—Porphyry dlke,
and a small adit and a shaft on the Greenstone lode.

inacc

dike;

adit were partly open,
- in progress, -

rotten timber was reinforced or replaced,

esgible,

The locations of some of these old workings are shown in figures 2 and -
3., At the start-of Bureau of Mines explorations only No, 3 adit and Randt
short time after work was

Fo. 1 adit was reopened a

No. 3 adit was caved at about 550 feet frém the portal.

In other placesif.
Hovever, the timber.as 'a whole has

so deteriorated that it is doubtful if the adit will remain open much longer.
Timbering is particularly bad over the station and around the collar of the
“The adlt is about 6.5 feet w1de by T.5 Teet nAgh outside ‘the

main

winze,

timber,

adit,

At a distance of 480 feet from the portal of No. 3 adit, an inclined 2-
compartment winze had been sunk to a reported depth of hos feet below the |
In July 1942 the water level was found to be at the third level at a
By August of the same year the water

depth of nearly 300 feet in the winze.
had risen to the EOO-foot level and remalned there for the remainder of the

yeare.
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Crosscuts of arifts are reported O have been turned off the winze at
100-foct intervals. In 1942 a l?-footvhangiﬁg-wallVCTOSSCUt’WaS found at the
100-foot level, a 14-Toot hanging-wall orosscut at the ~00-foot level, and a
drift to the west ab the 300-~foot level, <There 18 reported to be a hanging=
wall crosscut, footwall crosscut, drift west on Cassiterite‘dikey“énd arift
east.on‘Quartz—Porphyry dixe at the k00-foob ievels These are stated To ve,
respectively, 80, 8o, 75, and 60 feet in lengthe o '

No systematic sampling vwas done below the 000~foot level in the vinzeé,.
and no assay maps are available for these lower workingsSe According to one
of the owners, only grab samples were htoken. A grould of such sanples was
found by the Burean of Mines engineer In the assay of fices The satples were
evidently many years old, but some tags werc still secipherable. Those ‘thab
. could be 1dentified were examined and enalyzed bY the Bureau in an endeavor
to find some clue regarding,development results on the Jower levels. The in-
formation gained is contained in table 11, ‘

TABIE 11, - 0ld grab somples from 300~ _and Lo0-foot level in winze

Percent © Location _

Sample Distance from Winze Description
1 West 75 feet Limestonee.
z West 70 feet ' ‘ Timestone.
) 60 Loo !South Drift No. 27 Alt,1s.& min. dike.
L .23 400 | south Drift No. 26 Alt, dize, limestoneés
5 .08 500 |West Drift ab 70 feet |All. dike, limestones
6 L 300 West Drift at 150 feet 1imestone -
1 25 Souwth Drift, No. 25 Min, dike & some ls,
8 .10 ' Timestone, N
9 ,10 Souwth Drift, No. 2l Iimestone and dike.
10 264 aouth Deift, No. 28 pMin. dike & albe 1s.
11 1.07 Horth 60 feet Min, dike & alte 18
12 .60 |West 40 feet Timestone.

A vest 100 Teeb Limestone with sulfides.
Physical characteristics of Cassiterite dike are variable. In some
places it 1s herd and tight to the walls; in others it 18 comparatively goft
and may have -gouge along one wall, However, it has bveen stated by oneé of the
owners that the adits stood open for 20 years without timber. No heavy gromnd
was observed by the Bureaul of Mines enginee€le In some places decayed timber '
was falling of its own weight. In the worst~appearing ground, in No. 3 adit,
east of the winze, where the dike was highly altered and softensd and gouge'
oocurred along the footwall, neither caps nor posts showed the common effects
of pressures Apparently the dike has undergone Some slzcking and swelling a8
a result of exposure for nany’ years, but no extensive povenent or pressure has

taken placee

Inside No, 1 adit,‘where air_circulaiioﬁ had been circunvented by closure
of the portal, there was cven iess evidence of rock pressurcs Narrow openings
in the dike on the 100~ and 200-Loot levels in the winze have stood pnsup-
ported for years.

983 -he -




20" x 48" crusher
for 8 or 9 hours

500-ton bin

36-inch Utah feeder
grizzly, 2-1/2" open

18" x 30" jJaw
crusher, 10" x 2-1/2"
|

-2-1/2"

'

300 feet! 30" con-
veyor, 275 ft./min.

Shaking screen
]

|
Oversize

3-foot cone crusher

2-1/2" to 3/8"

-

Y

—3/8"

-

500-~ton fine-ore bin

Automatic sampler

B |

]

Dorr quadruplex

30—inch belt-feeder weightometer

Y

classifier
414 mesh

5' x 10' rod mill,
low discharge

|

—lhghesh

-

h_inch sand pumps

duplicate for elevation

|

To concentrating

table section

Figure 41. - Crushing section.




From crushing section

Concentrating-table section

-14 mesh

Automatic sampler

Y
Lavnder-type -

distributor spigot sizer

> Slimeg—
-14435 -35+65 -654150 -150+
(?) 10 tables (f) (%) 14 tables (f)
r—-Primary tables | Primary tables Tails—a
— [—
Conc. Middling Tails Conc. Midiling _
Secondafy tables}q *JSecondary tablé;}—————————Tails——*
4 tables 7 tables
Conc. Tails Conc.
Te conc. L 10 tons \ 1
plant [ r
-65 mesh
2 h-inch sand pumps 4
Slimes overflow > >

30-foot hydroclassifier

2 6' x 6" ball mills in
parallel, 2-inch balls to

-65 mesh

Duplicate

L-inch sand pumps

A

Figure L2

(A) Suitable distributors




4+200 M
2 6" x 12" ball mills,

I
Slimes plant

M90|tons
& solids, -65 mesh

30" x 20! Devereau
agitator as surge tank

1-1/2-inch make-up balls

10-way distributor 10-way distributor 10-way distributor

Tilting tables

To mill
storage

»

] .t
> Automatlclsampler

-200 mesh

i
18-foot bowl classifier

2 L-inch slime pumps

30-foot diameter hydroseparator-— -1,000 ? mesh —e—

23% - 2?%»solids

From concentration table segtioh ™

(1)

|

l
3-way distributor

Tilting tables
(1)

Tails 3 Tails

C / C

Tilting tables

(ll)

Overflow

To classifier

concentrate storage

]

Concentrates

Concentrates

Concentrates

12-way distributor

e-————— 12 primary tables——j—nf Tail

>
&

‘

2 3-inch slime pumps

concentrates Tails
25' x 8' thickener ,
L———%-4Underflow Automatic
sampler
6-way distributor
3-inch pump
: Tails
- Tilting tables Tails storage
= 6 frames JL
— 1

3-inch slime pump Tails

-y
~uf-

4 3 _I
Tertiary
tables
Tails | Tails
, 3 I
Middlings Scavenger
tables
e——— Mids —] Mid%}ings
Secondary tableg— I
Concentrates Concentrates

(1) 10 frames of 5 decks to each frame, with 1,800 square feet of blanket framss
are synchronized with distributor.

Figure 43




Overflov a

Gravity concentrate
9.55 dry tons daily

25' x 8' thickener

To mill
storage

\

Underflow

L

y

24" x 15' rake classifier

. ' I
Overflow +65-mesh sands

Yy .cell Fahrenwald

Sulphide conc.

Market
for
arsenic content

Figure 44. - Flow sheet for flotation of gravity concentrates
*

Sn-WO31tails
8.41 tons daily

Disk filter
one 6-foot disk

Storage

Market
or
refining for separation
of Sn from WO3

3" x 2' ball mill

|




R.I, 3902

Wall rocks are metamorphosed limestone and are free of slips and solu-
tion fractures., Thin s8labs occur along the hanging wall in places, and these
would need to be barred down, but the limestone walls of open stopes would '
gtand indefinitely,

Corditions in the granite ore body are entirely different. The walls or
limits of stopes would be determined by economic considerations and not by
physical character of the rock, The ore is part of a general zone of intense
alteration in which the original granite has been changed in a large degree .
to a soft, coherent mass of clay and other decomposition products., Excava-
tions in this material would require close, artificial support,

THe contact metamorphic zone is composed of a variety of rocks and'miner—
als. It is characterized by numerous intrusives, widespread brecciation, many:
faults, and almost complete alteration. Metamorphism of the intrusives has
destroyed their original physical qualities, and the rock mass as a whole can
have very little tensile or compressive strength.

BENEFICIATION TESTS

>

Bencficiation tests were made on a representative sample of ore from the ~° '~

rhyolite~porphyry dikes., The sample was tested in the Bureau of Mines labora~
tories at Rolla, Mo, Satisfactory recoveries were obtained, and a flow sheet
designed for a tentative 500-dry ton-~daily mine production is shown in fig-
ures 41, 42, 43, and 44, The flow sheet includes a slimes plant similar to
that in operation at the Sullivan tin concentrator of the Consolidated Mining
& Smelting Co, of Canada. The Sullivan concentrator is treating ore contain-
ing 0,065 percent tin in the tin concentrator and is-making a recovery of 45
percent. The percentage of recovery should be higher in the Lost River plant;
Within the last few years several South American tin producers have success
fully operated similar slime plants.

The following is a Lenort .on the benefchathg tests made at the Rolla
laboratory. S

Ore Dreu81ngfhenort on Tln—Tungyten Ore from Project 6071
Lost River Dlstrlct Seward, Penlnsula, Alaska

«

A deocrlptlon of the samples compoulted for the metal]urgical test follows:

-

DeschPtlon of samples comp051ted for testlgg

Weight, ‘ o
Sample description |pounds Lode Source of sample

NO. 1 and 2..00..0 121 Cassiterite..... NO. 5 adit NO. 1 adit Randt
Jadit, surface trench Nb. 1

. and surface trench No, 8,
No. 5.0.0-.-..;,:0 25 Cassiterite.s,os |[Main winze to OO‘ft depth.
NO. h'cooo-oooc;oo 62 TIda Bell........ Surface trench NO. 8.

Greenston€.,.,.. |Surface trench No. 9
Quartz-Porphyry,. Surface trench No, 10,
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Physical Charecter:

A microscopic examination of the composite sample showed that the ore
was composed of numerous minerals., The minerals of econcmic value, listed in
the order of their abundance, were cassiterite, wolframite, scheelite, arsero-
pyrite, sphalerite, galena, and molybdenite. The gengue was composed chiefly
of topaz and zinnwaldite, with lesser amounts of calcite, fluorite, quartz,
muscovite, chlorite, beryl, pyrite, oxides' of iron, and clay minerals,

The cassiterite occurred mainly in arber to dark transparent and trans-
lucent crystal fragments., Most of it was freed by minus lh-mesh grinding,
-but part of the cassiterite remained *ntlmately associzted with the wolframite

and iron oxides. e / :

The wolframite occurred largely as dark-brown to black platy grains.
Scme was associated with arsencpyrite, pyrite, scheelite, and calcite, Grind-

ing to minus 1lh-~mesh was sufficient to free most of the wolframite, .

Chemical Characters:

The chemical analysis of the ore for testing was:

Analysis, percent

Sn wo3 Fe 7Zn As Po Mo
1,02 0.29 2.79 0.18 0.10 0.i0 0.0%

The tin and tungsten analyses of the individual samples comprising the
composite are: - : .

3

Analysis, percent

- Sample sn_ 1. WOy
Cassiterite Lode 1,..ve...... 1.52 0, bk
Cassiterite Lode C.eecesseces | 0,80 0.27
Cassiterite Lode 3.ceseceesse | 0.60 L0460
Jda Belleeseesecaevosnssosvaosse | .- .
QUartz~PorPhyTrYeeececseaseaee | 0,00 0.03
GreenstonCessesrsecacrscnsscnsvs
Weighted COMPOSiteeieevesesova l.02 | 0.29

Treatment Procedure: . f ‘ . : f_,. , : ‘-.T L

+ . Table concentration,

.. Flotation of table concenty ~ate.,

Magnetic separation of tin and tungsten.
« . Chemical separation of tin and tungsten.,

AN I\)fi—'
L

-----------
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Table Concentration

Tregtment s RS

An 85-pound sample of ore crushed through 14-mesh was hydraulically
classified into a slime product and four sand products. The approximate
screen sizes of the classified products, ranging from coarse to fire, were -
14~ to 35-mesh, 35~ to 65-mesh, 65- to 150-mesh, and 150~ to 200-mesh. The
two coarsest sand products were tabled to produce finished concentrates and
tailings with a high tin content; These tailings were combined and crushed
to pass 65-mesh and then hydraulically classified into the next two sizes.of”
sand products and the slime, These sand products were tabled to produce
The middlings were combined,
ground through 200-mesh, and mixed with the slime. The slime and middling
mixture was tabled to produce a finished table concentrate, a final middling,
and a tailing., In normal plant operations this middling would be circulated,
the circuit would eventually be equalizing by it passing into either the con-
centrate or the tailing. The tabling results rollow:

_Metallurgical data

Analysig, vercent | rercent of total

oL | Weight, : = -
Product - F'percent Sn W0 Sn 4 W03
lst concentrate...evesf 0.89 32,16 14,60 '
1st £ailingeesesessses (34.50) (1.13) | (0.16) )
2d concentratesseeeced 0,11 40,68 14,80 .
Od tailingeseeseesesed (16.30)7 (0.36) ! (0,01)
3d concentratCesescesse 0.50 L5,36 16,140
3d tailingeeseeseensas 38,51 0.23 0.02
bth concentrate.esssssd 0.12 | 40,80 | 16,40
Uth £ailingesesessecss 20,56 | 0,15 | 0.01
Slime concentrate.,... 0.29 35.40 12.00
Slime middlingeeeceses 3.0k 2.16 |- 0.59
Slime tailinGeesesesed  35.98 0,12 { 0,06 - :
Combined, concentrate.. 1.91 37.1% - | 14.80 75.73 1 85.90
Middj_ingco.¢'0'.‘0500¢0 5.0)—;' 2.1-6""‘ 0059 7001 5.1")4'
Combined tailingeesessl 95.05 0.17 0.03 17.26 8.66
Calculated head..esses 100,0 0.94 0.%3 100.0 1100,0

Figures within parentheses do not enter into the calculations, as this
material was reground for further treatment, as previcusly stated. - They do
serve, however, to indicate the grade of products at various stages of t
treatment. . ‘ ‘ |

The ‘gangue mineral in the concentrate consisted largely-of free particles
of topaz, but much of the sulfide content of the ore was also concentrated,
for the concentrate contained 6.2 percent Fe., 3.1 percent As, 1,1 percent Pb,
0.3 percent Zn, and 0,10 percent Mo. . -

-
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Flotation of Tzble Concentrate: ' -

To avoid the tin-smelter and tungsten-refinery pénalties on base metals
in the table concentrate, flotation of the sulfides preliminery to separa-
tion of the tin and tungsten is necessarys

Treatment:

A representative portion of the minus li-mesh table concentrate was
screened. on 65<mesh and the plus 65-mesh material was stage ground in a peb-
ble mill to puss.65~meoh The primary winus 65-mesh material and the ground
fraction were combined to make a pulp of 25 percent solids., After condition-
ing in a mechanical~type cell, the sulfides were floated and cleaned once,
The rougher tailing and cleaner tailing were couwbined, dried, and reserved
for a subsequent tin and tungsten separation. The net.lxurg*cal and operat-~
ing data are: : / ,
Metallurgical data

Percent of

-+ AWeight, | - Analysia, percent . “total
Product percent Sn NO5 i As re Pp 'Sl’l i Mo Sn W03
Sulfide COnC,...| 11,9 | 0.52] 0.9530.7 13C.4 (4%.1i1.5 10,1 | 0.13] 0,76
Tin-tungsten . o . . .
tailing.e.sees | 83.1 A2.1=,16 701 0.05) 2.8510.7/0.1810.05| 99.87} 99.2k
Calculated feed,! 100.0 137.2 :14 8 i 3,7 | 6.1 11,110.3410,06[100.0 1100.0 .
Operating data AP i
Pounds ver ton .
: Reagents - Conditioner ;Rovuher Cleaner ---
Copper sulfate..... 0.5 B S
Ayl xanthatC.q veee 0.16 ’ : : ‘ .
Pine oil Noj Sl/..bﬂ . 0,18 | v SRR
Time, minubtes.eess 2 2 1 5 oo

1/ General ‘Naval Stores Co. S S
Scme- flaky moldeenlte remained on the screen after the final grinding
stage, and it was discarded, The limited amount of sample did not permit aj
separation of all the cconcmic minerals of the ore. : v

Magnetic Separation of Tin and Tungsten

A series of magnetic—separatioﬁ tests was made on the table concentrate,
both with the sulfides remaining and with the sulfides removed by flotation,
Separations were poor, and llttle difference in the results on cither product
was noted. : ‘

A series of oxidizing roasts was made on the flotation tailing to prepare
the product for magnetic separation.. The samples werc heated for 30 minutes
at 100° intervals of tempersatures from 400° to 1,000°-C. The roasted material
was treated magnetically to remove the wolframlte.A Results were poorer than
those obtained on unroasted material. '
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A Frantz high-intensity ferro-filter was used for all tests, as it proved
superior to the Stearns type-K separator.  The objection to the Frantz ferro-

" filter is that it has no mechanical motion to release entrapped nonmagnetics

and it is not designed for COntinuous operation.

The results of a typical test on the minus lLﬁmeuh table concentrabe
without previous sulfide removal or rcasting are given below-

Magneulc separation data

. o Weight, AnalJ81s percent | Percent of total
Product | percent Sn - WOz Sn L W03 -
Magneticsess| 15.0 8.8 43,6 C 3.5 oy,
Nonmagnetic., 85,0 Lo.7 9.8 96.5 55.9
Composite.,. 100,0 37.6 14.9 100,0 100.0

Chemical Scparation of Tin end Tungsten

Two methods of treatoient were used in these tests. In the first series
of tests the enriched minus-65-mesh tin-tungsten flotation tailing was mixed
with sodium carbonate and sintered at various temperatures. The sintered
nasses were thén crushed and leached with boiling water to dissolve the sod-
ium tungstate; the cassiterite remained as an insoluble residue., In the
second method sodium tungstate was formed by digesting the tin-tungsten flo-
tation tailing in a solution of sodium hydroxide. After a sufficient time
for: digestion the solution was diluted, and the 1nsoluble ca381ter1te was re-
moved by {iltration.

- The tin-bearing residues from either type of treatuent are salable to
tin smelters, and the sodium tungstate solutions are suitable for the usual
type of acid treatment used at tungsten refineries to pr601p1tate tungstlc
acid.

Either the sodium carbonate or sodium hydroxide treatment, if properly
controlled, would give a good separation of the tungsten from the tin mineral,

‘The costs would be high, as an excess -of sodium carbonate or sodiuvm hydroxide
is necessary, and this is lost upon acidification. Table concentration of

~ the flotation tailing would be adviseble to reject most of the topaz and to
. reduce the bulk of material to be chemically treated, Such a’procedure was

not possible with the limited amount of concentrate produced but examination
of the material showed that much of the topaz could be rejected.

Sodium Carbonate Treatment

Preliminary tests showed that a treatment time of 30 minutes at 850° ¢
was shfficient to make the wolframite in the flotation tailing-sodium carbon-
ate mixture water-soluble., Higher temperatures tended to fuse  the mass and
form more sodium stannate, ‘whereas lower temperatures required longer heating
periods to complete the conversion of wolframite-to sodlum tungstate.

983 . ;.,,nl -4 -
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A series of sinters was made in an electrically heated furnace. using a

~ mix of 10 parts, of flotation tailing and varying the amount of sodium.car-

bonate from 1 part to 20 parts by weight., The larger amounts ofi sodium car-
bonate increased the soluble-tin content, whereas smaller amounts failed to

react with all of the tungsten, The soluble materials were removed from the
crushed sinter by leaching with boiling vater for 15 minutes.

The sintering results are summarized below:

Sintering with soda &th

Temporature - Parts by weight | Percent rgndered goluble
Test | Time °c. | 80da Asn |Flot. Tail. Sn 03
1 i1/2 bl 0 850 0 1 10 0,05 - 65.2
2 |1/2 nr, 850 2 10 © 0,10 AlL*
3 |1/2 nr. 850 L 10 . - 0.11 ALI¥*
4 |1/2 nr. 850~ 6 0. 6,13 ALL*
5 11/2 nr, 850 8 . 10 . 6.23 Al1l¥
6 |1/2 hr, - 850 10 10 16.0 AL1¥
7 {1/2 hr. 1,000%% 20 10 - 68.5 ALL¥

¥The residucs contained less then 0,05 percent tungstic oxide.
~ ¥¥The charge melted at this temperature, =

~~ The best results were sbtained in test No, 2, in which two parts of
sodium carbonate were used. This 1s nearly 300 percent of the theoretical
- arount required for 100 percent caonversion of the wolframite to sodium tung-.
state; howcver, 23,5 percent of the sodium carbonate was unconsumed, ’

Sodium Hydroxide Treatment .

Pwo tests were made to dissolve the tungsten content of the minus 65-
mesh flotation tailing with sodium hydroxide aiter preliminary tests indicated
the conditions to be maintained, A solution of less than 25 percent sodium

“ hydroxide does not give complete dissolution of the tungsten, In tests where-
in the tungsten was completely dissolved, solutions were allowed 1O concen-
trade by boiling, so an exact figure for strength of solution necessary ab
a constant volume cannot be given, Evidently the wolframite 18 attacked
rather rapidly by hot sodium hydroxide solutions of the proper strength. The
time of digestion was'2 hours., A minimm of 300 percent of the theoretical
amount of sodium hydroxide was used, of which 58,6 percent was not consumed,
Less initial sodium hydroxide probably would suffice, and equally good re-
sults should be obtained by allowing digestion to proceed through evapora-
ticn to the pasty stage without allowing the tcmperature to rise enough %o
forn soluble stannates. ' :

, In the first test 12 parts of sodium hydroxide and 40 parts of water
(600 percent of the thcorctical amount required) vore added to 40 parts of
flotation tailing, and the resulting pulp was Yoiled for 2 hours, Water was
added -occasionally to prevent the final volume from being less than 50 per-
cent of the original volume., The pulp was diluted and filtered, and the fil-
trate and residue analyzced. , ’
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The same procedure was followed in the. second test, but only one-half
as much sodium hydroxide solution was used. The residue contained an appre-
ciable quantity of tungstic oxide, which probably would have been dissolved
had the solution been allowed to concentrate further through evaporation.
The results of the two tests are:

N

Digestion with scdium hydroxide

- Residue {Filtrate analysis,

. Parts by weight analysis grams /liter ’
Test | Ore | HyC | N2OH | Residue [Filtrate | Sn | W0z|" Sn W05 |NaOH
1 0 ko) kof 12 | 34,0 200 5247 | 0.01f 0,048 29.8 |32,1
21 ho| 20 6 1 34,8 200 514 | L2801 L0361 26.1 111.6

Percent of total

(" : Nesidue Tiltrate
~ S Sn WO3 ' Sn 'W05 NaOH

99.95 10,05 10,05 99,95 153.5
99,96 {1.82 | .0k 98,18 |38.6

~N

_ Both sodium carbonate and sodium hydroxide'probably react with the flo-
tation tailing gangue, hence its removal by gravity tabling would not only
lessen the bulk to be treated but would reduce the reagent ccnsumption.

On the basis of the results obtained in test 1, the recoveries of tin
and tungstic oxide in the original ore vere 73.6 and 85.2 percent, respectively.

Discussion

Several tests were made for the purpose of recovering the tin. and tung-
sten iminerals from the crude ore by flotation. None of them were successiul,

. Attempts to make a separation of the tin and tungsten minerals in the
table conoentrate by flotation likewise gave unsatisfactory results,

The results obtained by magnetic separatlon may not represent the best
separation possible by this method of concentretion, Possibly, by using a

L wet, high-intensity or a dry, cross-belt type of separator results comparable
to those obtained in similar operations in England -and Souuh Amerlca would be
dbtalned.

Two addltlonal table tests were made, one as a preliminary test and the
other to learn whether or not a simplified grav1ty treatment would give re-~
sults comnarablc ‘to those reported herein,

The preliminary test involved~crush1ng through 14 mesh, desliming; and. - .
hydraulically classifying the sands into four sand products, which were
tabled separately to produce a concentrate, middling, and tailing. The tail-
ings were discerded and the middlings were crushed, deslimed, and tabled with
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the next smaller fraction; The slime was not treated. The combined concen-

‘trate contained 61.8 percent of the tin and 76.2 percent of the tungstic

oxide in the feed and analyzed 3%,5 percent tin and 16,1 percent tungstic
oxide, . U . . . S

In the table test designed +o simplify the tabling procedure; a sample
of prospect rejects from a cormercial andlytical laboratory was utilized in

Jieu of the ore originally received. This material is believed to be nore

representative of the Lost River deposits, as it was taken by numerous cut-~
tings across the width of seversl veins. The characteristic¢s and nature of
the ore, however, varied but little from those of the Sample originally re-

" ceived. The tin and- tungstic oxide analyses for the ore were 0,90 and 0.28
- percent, respectively. The ore was dry-crushed by volls through 43-mesh and

hydraulically classified into a slime and two sand products. The sands vere
tabled separately to produce concentrates, middlings, and tailings. The
tailings were discarded. The middlings were cambined, ground through 150~
mesh, and mixed with the slime, and the resultent pulp was tabled to produce
a concentrate, final middling, and tailing. The combined concentrate con=
tained 32.6 percent tin and 12.0 percent. tungstic oxide; the recoveries were
70.6 and 85.5 percent, respectively. The slime contained considerable tin,
which indicated the necessity of stage grinding with tabling to obtain the

Tn.the proposed generalized flow sheet, which follows, all the mill feed
ig ultimately ground through 200-mesh. Better recoveries than any herein re-

ported should be obtained by thie treatment along with a slight increase in

- recovery brought about. by circulation of the niddling, .

The feasibility of omitting the acid treatment of the sodium tungstate-~
sodium hydroxide solution and substituting an evaporation treatment to se-
lectively crystallize out crude sodium tungstate should be investigated. So-
dium tungstate 1s not as solu le in water as sodium hydroxide. Possibly much
of the sodium hydroxide could be reclainmed. h

Table Concentration

A preliminary tabling test was made on this ore to determine its char=
acteristics and the general procedure for obtaining cpbimm recovery. A san-
ple of the ore was- crushed to pass a 14 -mesh screen end hydraulically classi-
fied into a slime and four sand products. The two coarser sand fractions
were tabled separately to produce finished table concentrates, middlings,
and tailings, which were discarded. The middlings were crushed through 65-

~mesh and hydraulically clagsified into two sand products and a slime, all of
- which were mixed with the corresponding preduct obtained in the classifica~

tion of the minus 1l4-mesh ore, The sand fractions were tabled separately to
produce concentrates, middlings, and tailings. The slime was not treated.
The grade of the combined concentrates was 3%.5 percent Sn and 16.1 percent
WOz; the recoveries were 61.2.percent'énd 76.2 percent, respectively. The
metallurgical data in the preliminary War Minerals Report on this ore were
based upon this tgest. o - . L
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A second tabling test was performed with the {mprovements and modifica-
tions indicated by the preliminary test. " The second tabling test .resulted
in minor improvement of grade of concentrate, but recovery vas increased:con-
siderably. Tae combined concentrate from the second tabling test analyzed
37.1 percent Sn and 14,8 percent WOz, with recoveries of 75.7 percent and
85.9 percent, respectively. = : - L .

in §5-pound sample of the ore was crushed through lk-mesh in a jaw
crusher and rolls. The crushed ore wes then hydraulically classified into
four sand products and slime. Proximate screen ranges of. these sized frat-
tions were: -1k +.35, ~35 + 63, =65 + 150, =150 + 200, and ~200. The first
and second fractions were tapled to produce esnished concentrates. and high
“tin. tailings. These tailings were combined and crushed to pass a 65-mesh
screen and then hydraulically classified into the third and fourth sized = .-
fractions and slime, The -third and fourth fractions were then tabled to pro=-
duce finished coné¢entrates, middlings and final tailings. The middlings were
combined, ground through 200-mesh, end then mixed with the slime, The slime
was tabled to produce a finished concentrate, a final middling and’a tailing.
Tabulated tabling resulls are given belov.

Table concentration of Lost River ore

. | Daily Weight," T Analysis, percent

Product .. . |tonnages¥ percent Sn | WOz 'Fb - 7n | Mo} As- | Fe
15T COMCovssseneenses| 5 0.69 32,16 114,60 |
Lot tailingeseeeesess (172050) '(5u;5)i 1.13] .16
DA CONCoeesevonconcsss |- «55 11 140,68 14,80
24 tailinGesesecssces (81.50) | (16.3) 561 JOL|
30 CONCesevsssossqoss | 2000 .50 45,36116,40 |

© 33 tailingeiesescsess | 1922 T 138451 23] 020

)‘*‘th CONCoancsassssaser -60 4 .12 )-4'0.80:16-)‘)'_0 : Lo
Wth £a31i0geseosasess | 102,80 20,56 +15| WOL}
MidALiNEs seeeesssaces | 1De20 3,04 | 2,161 59|
Slime conc.:.........‘ C1.45 © .29 135.40112,00 |
Slime tailingeeeessss | L7199 35,981 L,121 L0611 - o o
_Combined gravity conca | 9.95 | 1.91 157,14 14.80 1.10 0,3k 0.10]%.07 617
PQALAnGs eeeoeressnass 15420 3,04 | 2,16 0.59 |
Combined tailing 75,25 | 95,05 17| .03
Head, CalCeesssessses | 900400 } 100,001 0.9% 1 0.33 1 -
Fead, analsessssesese | o ; | 1,02} 0.29.[(Ratio of concentration

' | \ | - ! Pospl o 1)

| Percent of total
- i Sn WOz

Com. @ravity conCesss | 12475 85.90
MAQALiNge eseseeasesss | Te0L 5.4k
Come tailingeeeseessce 17.26 8.66

Head, CalCeavsesassss | 100,00 | 100.00
¥Based upon a daily mill tornnage of 500.
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Flotation of Sulfides frcm Lost River Tin-Tungsten Table Concentrate

' To avoid the smelter peraltiés én base metals present in the table con-
“centrate, a sulfide float preliminary to separation of the tin and tungsten
is necessary. . o S I .

A representative sample of the minus 14 -mesh’ table concentrate was
screened on 05-mesh, and the plus 65 was stage-ground in a pebble mill to pass
65-mesh, The ground fraction and the primary minus 65 were combined and pulped
to 25 percent solide in a Minerals Separation-type cell and conditioned 2 min-
utes with 0,5 pound of CuSOL per ton. At the end of 2 minutes, 0.16 pounds of
amyl xanthate and 0.18 pournd per ton of methyl amyl alcohol were added, end
conditioning continued for 2 minutes more. Roughing took 5 minutes, and the
rougher concentrate was cleaned opnce in a2 cell of one=half the rougher-cell
capacity., The cleaner tailing vas added to the rougher tailing and reserved
for subsequent tin and tungsten separation testing, The sulfide c¢oncentrate
weighed 11,9 percent of the feed and analyzed O.42 percent 5n, 0.95 percent -
WOz, 4,1 percent Fb, 1.5 porceat Zn, O.1 percent Mo, 25.5 percent As, and - (
50.£ percent e, o : . T R ' '

The enriched tin-tungsten tailing was sufficiently low in all constitu-
ents to meet maximua tin specifications, but the Pb was over the maxirum al-
lowable for tungsten concentrates,  Tabulated analyses follows D

Daily| |- L - o . Percent,
ton- |Weight e s - Percent - “total
Product lnages|percont| 5n W03 Pb 1 Zn Mo "1 As "] ¥o -1 Sn | W03
Sulfide SRV o S T T T
conc...o| 1,14 11,9 | o.k2] 0.95ik,211,5 0.1 |25.5 |30.50] 0.14) O.Th
8n-Y0s, _ SO S : B PR :
tailing. | 8,41 88.1 lk2,35116,701 .7] .18} .05 ! .05 2,650 99.86 99.26
Composite| 9,55] 100,0 B7.xk114.8011,1] 5k LO5% 5,071 6.17]100,001100,00

*Some flaky MoSp remained on the 65-mesh screen efter the final grinding.

- stage and was discarded. Analysis of the flotation fged was 0,10 percont
Mo. The high flotability of molybdenite malkes 1t very probably that 90 per=
‘cent”of it would be rccovered in the sulfide concentratc, co

N

~ The gravity section of the concentrator will produce 9.55 tons of tin~
tungsten concentrate daily when treating 500 tons. of fced per, Pk hours. |

| This concentrate will be enriched by partial removal of the contaminating
“sulfides in & Tlotation clrcuit, This operation will result in a final_metal-
lurgical balance, as tabulated below, I B ' o
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Summarized me%allurgical data
: Content, Analysis, Percent of
_ Dry tons ton __percent total
~ Product |per day .| Sn 'WOB Sn WOz " Sn WOz

Heads, calculated,.....| 500,00 | 4,700 1,650 | 0.9%| 0,33 100,00 |100,00
Gravity tailing,ssesse. | 475.25 808 | 143 A7 | .03 17,26 8.66
Gravity middling....,...] 15.20 .328 1 .090 | 2,16 .59 7.01 | 5.4k
Sulfide concentrate..,.f - 1.1% | ,005.[ ,011 | 42| .95| .1 6
Sn-WO0z concentrate,,,.s 4.h1 | 3.545 |1.hok (k2,15 {16,70| 75.62 85.26

~Discussion”

The flow sheet for the proposed 500-ton tin-tungsten concentrator for
the Lost River deposits involves stage grinding, with intermediate tabling,
of the entire feed to minus 200-mesh, This should enable the cperators to
obtain a higher recovery than was possible in the second table test as 65-
mesh was the cut=~oif, ’ '

Tin and tungsten loss in the flotation concentrate was -slight, The oVef—»
all recovery in the flotation tailing was 75.6 percent of the Sn and 85.3 per-
cent of the wo;. . )

Magnetic separation of the wolframite from the cassiterite in-the flbté;.
tion tailing gave merchantable products, but much of the tungsten remained in
the tin concentrate, Tin smelters do not pay for tungsten. S

To effect better separation of the tin and tungsten in the flotation tail=-
ing, a series of tests is in progress in which leaching is employed, To date
it is apparent that rmch better results will be obtained by this method than
by magnetic separation, though the cost will be substantially higher.

~ In April 1943, the plant:of the U. S. Vanadium Corporation, 568 W. 8 s,,

8alt Lake City, would accept Lost River bulk concentrate on the following -

basia:

Frocess for.tfeating all tungsten ores or concentrates is patented, -
Would be necessary to grind Lost River concentrates to 250~-mesh,

V Treatment Charges .

Start at $50'per,ton for 3 percent WO and increase $1 per ton for each
1 percent WO5.up.to 15 percent‘WOB. Fifteén percent W03 at $L2 per ton is o
the maximum charge. ' o S ‘ C ' :

Payments =

l Pay at $30 ver unit for 90 percent of_WO5 up to and including 15 percent
WOz; for all Wo; above 15 percent will pay for 100 percent of W03, As example,
a 20 percent W03 concentrate will pay $508 Wet. -
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The plant is not equipped-to treat cassiterite residue, which would have
to be shipped to Texas City. T T

Tin residues, after extraction of the tungsten, would be acceptable 10
the Metals Reserve smelter at Texas City, Tex. The concentrate would be free
.of penalized impurities and would Pe paid for at the Metals Reserve price for
domestic tin. C ' o

Beneficiation tesys are peing made on ores in the grenite or contact
zone, However, the ores are similar in grain sizes and mineral composition
to those of the rhyolite porphyry dikes. Possibly, a larger amount of slimes
would result from treatment of granite ores. This would affect the reclaim-
ing of mill water, but over-all vecovery of metals should be comparable 1o
recovery from dike ores.
Tests on a composite of reject sludge samples wvere unsatisfactory, as
the material was exceedingly fine; only 1 percent of - it was plus. 100-mesh,
and 78 percent was minus 400-meshy Additional tests will be made on & com-
posite of diamond drill-core semples from the granite zone. '

Mill Water

During the months of November to April, inclusive, subzero bemperatures
prevail and all surface water froezcs, Casgiterite Creck has an ample sup-=
ply of water for all purposes during the surmer months, but has not flow of
water in the winter, ‘ ‘ ; -

Possible sources of water for wintew operations are from the mine, from
a waﬁm-spring below Camp Creek, and from Lost River, ' »

The guantity of water that the mine produces is not known. A rough esti~
mate of the amount encountered in the winze would be 200 g.p.m., but it is
questionable if this would be a continuous volume. No measurements have been
made of the quantity of flow from the warm spring nentioned, Unlesg there is
a subsurface flow, the spring does not make more than 100 g.p.m., These two
sources of water, if dependable, vould supply sufficient water, in conjunc-
tion with recovery of mill water, to operate a moderately large plant.

Tnasmuch as all thickeners would need to be housed against the weather,
the cost of buildings and heat would be high, Heating costs in similar
climates rui from 5 to 15 percent of total mill operating costs, -

A dependable supply of winter water is known to exist at the junction
of Rapid River and Lost River, No knowledge could be obtained as to the
amount of water in Lost River above the Junction, ytilization of water from
near Rapid River would entail pumping a distance of szbout 4.5 miles against
a head of over 100 feet. B

Water has been pumped successfully under sinilar temperatures in wooden

pipes, To accomplish this, when freezing weather commences, the outside of
the pipe is sprinicled with water, vhich freezes and forms an ice jacket, The
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process is repeated until a coat of ice several inches thick is obtained.
Heat from the pipe melts a2 thin film of inner icég in which an insulating
air pocket is formed, ' ' ;

It is suggested that for any large operation the winter water resources
of Lost River should be explored above Rapid River, and that operating plans
should include the proposal to pump from the nearest source on Lost River.

GENERAL

A large volume of flhorite rock is contained in the tin ores, Flota~
tion tests to recover calcéium fluorite as a byproduct of the tin concentrator
were Inconclusive, but it is roughly estimated that over 2 million tons of
the tin ores, which will average 18 to 20 percent CaFo, probably could bq
treated successfully in en asuxiliary plant.

The following letter describes results of a flotation test made at the
Rolla laboratory for the recovery of fluorite,

We have completed a flotation test on s composite of the Lost
River samples to show the Possibility of recovering fluorite from
the ore, The sanmple tested, which contained 28.6 percent calcium
fluoride, was a composite of the assay pulps of sludge samples from
holes 1, 3, 4, 10, and 12 that were analyzed for calcium fluoride
and reported in my letter of March &4 to Heide. These pulps had
all been ground through 200-mesh in a pulverizer, and material af-
ter this treatment usually is not amenable to flotation.

In the flotation test, 63,3 percent of the calcium fluoride
vas recovered as a concentrate containing 82,7 percent calcium
fluoride, 8.5 percent calcium carbonate, and 0,8 percent silics.

A considerable amount of the various rinerals in the ore also sege
regated in the concentrate. Some of them probably could be re-
Jected by gravity concentration and some by sclective flotation,

Both the character of the sample and the limited quantity
~available prevent further testing, but it looks as though some-~
thing might be done with the ore, ’

Current prices of fluorspar do not warrant production from the Lost
River mine. Freight and lighterage costs are greater than the value of the
product. Moreover, seasonal shipping would necessitate storing and rehand-
ling shipments. No docking facilities are available, vessels are not
equipped for bulk loading, and concentrates would need to be sacked,

Flotatlion treatuwent of the tin-tungsten concentrate would produce a sul-
fide concentrate contalning approximately 25 percent arsenic and smaller per-
centages of other metals, Further tests may show the possibility of profit-
ably recovering one or more of these metals,
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DevelopmettVof;wgterpowef in the Lost River area appears impractical ow=-
ing to climatic and topographic conditions. No natural fuel resources are
known to exist nearer than Candle, about 150-miles from Lost River, where a
small amount of coal has been. produced. - It-is doubtful that utilization of
this coal for steam power would be Gheaper than Diesel power. '

- 'As the principal products of the Lost River mine would be tin and tung-
sten, the value of the mine depends on nmarket prices of these metals,

It is likely that the present price for tin will be maintained several
years after the war, as supplies will depend on the rehabilitation of foreign
mines. On the other hand, high prices for tungsten have stimulated domestic
production and development, and it is possible that the postvar market for
tungsten will be oversupplied, Previous to the war, tungsten prices fluctu—
ated widely, Average price per unit WO, was $14.83 in 1936. By 1940 it had
risen to $20,61 per unit. 5 : . : ' ' -
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