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INTRODUCTION AND SUMMARY

At the request of the War Production Board a prellminary examination of-
the Big Ben molybdenum prospect near Neihart Cascadé County, Mont., was made

1/ The Bureau of Mines will Welcome reprtnting of . thls papér, provided thc
following footnote.acknowledgmentxiﬂ made.""Reprinted from.Burean of’
Mines Report of Investigationg L406,"

2/ Mining engineer, Bureau of Mines, Minlng Division, Albany Branch, Albany,
Oreg.
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by the Burecau of Mines under G. N. Bemnett, mining engineer, Bureau of
Mines Montana district office, in September 1942, Formal investigation,
consisting of sempling, core drilling, and mectallurgical testing, was later
underteken and completed in 1943, Field work was directed by Robort D.
0'Brien, mining ongineer, Montena district office, under the supervision

of E, W. Newman, supervising engineer, Montana district office. This report
describes the deposit, presents the factual data obtained from the sampling
and core-drilling operations, and summarizes the results of the metallurgi-
cal studies.

The deposit was first located and prospected in 1922 by the present
owner, Frank Mansikke of Neihart, Mont, Perlodic examinations made by re-
spongible mining interests were culminated in 1938 when the Federal Mining
& Smelting .Co. .qptioned and investigated the property. No ores have been
produced from the deposit to date.

.....

that the property cpuld,bg exploited by open-cut methods. Molybdenite and

several associated sulfide minerals occur in irregular veinlets and dis-
geminations within a stockwork of quartz-porphyry and diorite.

Although the full extent of the mineralized zone was not determined,
core-drill holes .and q@i@q penctrated & prism 520 feet long, 270 feot wide,
and 365 fect deep. . Weightod averdages of the core samples ranged from 0,19
to 0,26 percent MoSp. Samples channcled over a longth of 295 feet in the
lower.adit.ranged from O, Ol to 0.32° pcrccnt MoSp and averaged 0.2l percent
MoSp.

Metallurglcal, testing indicatos that concentrates containing 84 to 88.9
percent. MoSp. can be, produced by standerd ore-dressing methods.

ACKNOWLEDGMENTS

Officials of the Federal Mining & Smelting Co., Wallace, Idaho, gave
valued aid by rcleasing sampling and goological data and by assisting in the
Bureau's preliminary examination of the property.

The -Federal .Geological Survey cooperated in the investigation by mapping
the geology of the area and logging the drill cores.

LOCATION AND ACCESSIBILITY

The Neihart mining district is in the central part of the Little Belt
Mountains in the Lewis and Clark National Forest, Cascade County, Mont. The
town of Neihart is on U. S. Highway 89, about 61 miles southeast of Great
Falls or 43 miles north of White Sulphur Springs; it is the terminus of a
branch line of the Great Northern Rallroad out of Great Falls, Mont,

The Big Ben molybdenum property is 2- 1/2 miles northeast of Neihart on
the north slope of Poverty Ridge between Snow and Carpenter Creeks. The mine
is easlly accessible from Neihart over i- 1/2 miles of good road (fig. 1).
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HISTORY AND PRODUCTION

The Neihart mining district has been active intermittently since 1881.
Silver has been the principal product, although some lead and zinc are re-
covered from the silver ores. No commercial shipments of molybdenite have
been made from the district.

The Big .Ben.molybdenum deposit was not located until 1922, In August
of that year, Frank Mansikka of.Nelhart located three lode claims. Five
additional lode-claim locations and a mill-site location.were recorded be-
tween 1923 and 1940. During that period, Mensikka drove two adits, 290 feet
and 300 feet long, respectively, to explore the molybdenum deposit. The
work was done by hand-mining methods under difficult conditions; it proved
dlsappointing in that no shipping-grade ore was encountered.

The Big Ben property is roported to have been examined by the Climax
Molybdenum Co.,, Anaconda Copper Mining Co., and U. S, Vanadium Corp., In
1938 the Federal Mining & Smelting Co. obtained an option on' the proporty
and did considerable surface trenchihg to supplement a program of sampling
and geological gtudy of the deposit.

PHYSICAL FEATURES AND CLIMATE

Neihart is in the valley of Belt Creek at an altitude of 5,600 feet.
The altitude of the oxplored part of- the Big Ben deposit ranges from about
5,900 feect to 6,200-foet. Although in a mountainous region, the deposit is
in an area of comparatively modcrate rclief; most of the slopes arc under 256

Overburden in thc mineralized area ranges from 3 to 15 fect in depth
and supports a thick growth of lodgc-pole pine. Larger timber, suitable for
mine support, 1s available in the district.

The Big Bon property includes a mill site on Carpenter Creek. This
strcam has a year-round flow sufficicnt for a 500-ton milling plant. Tail-
ings-disposal sites arc not available on the property but may be obtained
in the valloy of Carpenter Creck.

The climate is typical of all mountainous regions in Montana. The sum-
mers are dry and cool; winters are severc. Snow is common after Novembor 1
and usually covors the ground until Junc. Tho main highway through Necihart,
and the rallroad, are maintained regularly. During the wintor, mine access
roads arc clearcd ag occasion demands. :

The facilities of the Montana Power Co, serve the district. IXlectric
power at favorable rates 1s -available.

LABOR SUPPLY AND LIVING CONDITIONS

Some skilled mine labor normally is available at Neihart. TLarge crews
usually can be recruited at near-by centers, such as Butte, Helena, and
Great Falls. Board and lodging for smdll crews and some family housing
facilities are obtainable at Neihart.
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PROPERTY AND OWNERSHIP

The Big Ben property, owned by Frank Mansikka of Neilhart, comprises 180
acres divided into eight unpatented lode claims and one unpatented mill site.
The claims are listed as follows:

TABLE }. +« . Cldim names. and dates of location, Big Ben property,
Cascad.e County, Mont

I Unpatented claims ‘ Date recorded
Great ‘Ben No. 1 no.-too-ouooooctvooo'oocoaoo'ooo »Augb 9, 1922
Great Ben No. 2 Do.

Great Ben No. % ' Do. -
LONG StAI vevreevnecensoccosssssasesaencssossnse | JUly 27, 1926
Ema l..‘ll."..olb!000’0.‘000.'.'0000.‘.OC.IO‘. DOo

Titenic Jan. 27, 1927
Butte -July 23, 1930

J‘me ’0.000'0OO.QO'.OCO!00.0&0.0..00.000'000.0000 May 1)"', 192#0
Great Ben mill site 0.0.0."....0.00.000'0'00’.0. ¥ June'Ql, 19)-!-0

MINE _}qoB;gtNGs

Development work conslsts of an adit 290 feet long,an adit 300 feet
long, and numerous surface trenches. The upper adit, at an altitude of
6,006. feet, 1s driven 290 feet southetisterly in- the mineralized zone., The
face of the lower . adi'b is almo gt div-ectly ‘under the portal of:- the upper adit
and about 78 feet vertically lower. The two adits are approximately. in line;
consequently, they explore the mineralized zone throughout a horizontal dis-
tance of 540 feet. Short drifts and crosscuts, -whode aggregate .length is
about 75 foet, arc driven on the more highly mincralized fissures. .oxposged
in the adits (fig 1). A series of trenches, whose combined:length 1s gbout
500 feet, werc dug by the Federal Mining & Smolting Co. in 1938.

DESCRIPTION OF DEPOSIT

The geology of the Little Belt Mountains, including the Neihart dis-
trict; hgs been 'described in an early report by Weed. 3/ A later report by
Schafer’* reviews -and supplements géneral -information on the district and
gives additional data on individual mines and prospects. During the Bureau
of Mines investigations, the Fedéral Geological ‘Survey made a detailed ex-

amination of the Big Ben area and later published a report describing the
molybdenum deposit.2

3/ Weed, W. H,, Geology of the Little Belt Mou.nta:lns, Mont.. Geol. Survey

20th Amn. Rept., pt. 3, 1898-99, pp. 271-459.

_1_15/ Schafer, P, A., Geology and Ore Deposits of the Neihart Mining District
Cascade County, Mont,: Montana Bureau of Mines and Geol,, Mem. 13,
1935.

5/ Creasey, S. C., and Scholz, E. A., Big Ben Molybdenum Deposit, Noihart
Mining District, Cascade County; ; Mont.: Geol, Survoy Preliminary
Report, 1944, 29 pp.
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The following description of the geology of the deposit is summarized
mainly from the preceding reports.

Geology-General

The Little Belt Mountains are an uplifted plateau or broad east-west-
trending arch that hag been dissected by stream erogion. Intrusions in the
form of loccoliths, stocks, sheets, and dikes modify the fold. The Neihart
district is approximately on or slightly north of the axis of the fold. The
principal rocks are Archean gnelsses and schists, Beltian quartzites and
shales, two types of younger porphyries (post-Cretaceocus), and a partly gneise-
old diorite of unknown age.

Four of the principal rock types in the Big Ben area have been identi-
fied., The Archean rocks are represented by biotite schist and blotite gneiss
intruded by small dikes and ilrregular magses of partly gneissoid diorite,
locally called Pinto diorite because of the presence of large, closely-spaced
masges of feldspar with Interstitial green amphibole. A rhyolite porphyry,
locally called Snow Creek quartz porphyry, is the. principal rock in the Big
Ben area. It occurs as a large, intrusive mass extending from the headwaters
of Snow Creek to the -divide at.the head of Hegener and. Mackay Creeks. The
intrusive, which is 3 miles long and 1,000 to 2,500 fect wide, has fairly
reogular boundaries, although numerous tongues extend far out from the main
body. At the Big Ben mine, the Snow Creeck quartz porphyry’ occurs as magses
and as dikes, cutting both the Archean gneisses and schigts .and the Pinto
diorite.

Dikes of granite porphyry (Carpenter Creek granite porphyry) are numer-
ous In the district, but only two such dlkcs have bcen mapped in the vicinity
of the Big Ben deposit; they intrude the Snow Creek porphyry and the older
formations. The granite porphyry 1s caslily distinguished from-the other
rocks by its conspicuous color, cuvased by numerous phenocrysts of pink
orthoclase.

The Deposit

The extent of mincrallzation and the character of the Big Ben deposilt
arc difficult to dotermine because of the poor surface exposures in the vici-
nity of the minc and the intricate relationships of the rocks exposed in the
trenchcs and adits. The deposit appears to be a stockwork in which molyb-
denite and assoclated sulfide minerals occur mainly in irregular fractures
but also, to a minor cxtent, as disseminations in eilicificd zoncs in the
country rock. Most of the fractures are quartz-filled, and many contain somo
molybdonite; thelr attitudes differ widely. Stronger fracturcs, or mineral-
ized faults of small displaccment, have preferrod tronds from N. 209 E. to
N. 85° E. and stecp anglc dips to both the north and .south, However, tho
strongor fractures, although more intensely minerallzed, appoar to be of
limited extent.

Molybdenite mineralization in the explored arca 1s strongest in the Snow
Creck quartz porphyry and Pinto dioritc. Biotite gneiss was cncountered in
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all of the drill holes except hole 5 and is exposed in both adits. Although
the degree of mineralization in the gneisg differs from place to place, the
average metal content of the semples from the gneiss is lower than the aver-
age from either the Snow Creek quartz porphyry or Pinto diorite formations.

The Carpenter Creek granite porphyry, which occurs as dikes cutting the
other rocks, is only slightly mineralized. The granite porphyry has a con-
gpicuous pink color, which easily distinguishes it from the other formations.

Four drill holes and the lower Big Ben adit explore a mineralized area
approximately 520 feet long and 270 feet in average width, within a vertical
range of about 365 feet. The vertical projection of the explored mineralized
area approaches the form of a parrallelogram, with the long axes extending
northeasterly. However, the actual shape and extent of the deposit are un-
known because the adits and the drill holes do not delimit the molybdenum
mineralization elther laterally or in depth.

The upper adit, although outside the explored part of the higher-grade
zone, is mineralized throughout its entire length; the degrec of mineraliza-
tion increases toward the face. This adit and the dumps of some old caved
surface and underground workings indicate that the molybdenite zone :cxtends
at least 250 fect soyth of the arca explored by the drill holes and the
lower adit. Schafer?/ menticns the prcsence of molybdenite on Snow Creok,
which igs about 2,500 feet southward from the Big Ben workings; he also men-
tions mineralization in the vicinity of Hegoner and Mackay Crceks, which are
half a mile and morc north of the Big Ben. Both of thesc arecas are in the

same band of Snow Creek quartz porphyry in which the Big Ben deposit occurs.

Surface prospecting in the area is made difficult and inconclusive by
the dense stand of lodgepole-pine timber, by the depth of the overburden,
and possibly by impoverishment of somec parts of the molybdcnum outcrops.
Evidence cxposed in surface trenchos and subsequently in drill cores, al-
though not conclusive, strongly suggests that thc molybdenite was partly
leached to a depth of 15 to 20 feet bolow tho overburden. These conditions
are important factors to be considerod in planning development of the doposit
or its oxploitation by open-pit mining mothods.

The Ore

Molybdenite, the principal ore mincral, is associated with pyrite and
quartz and with minor amounts of galena, chalcopyrite, and fluorite. The
galena and molybdenito are assoclated intimatcly. Molybdite (hydrous ferric
molybdate) partly replaces the molybdenite to a dopth of 15 to 20 fect below
the .overburden. The presence of tungsten has been noted, but samples taken
by the Bureau of Mines indicate that the average WOz content will not exceed
0.01 percent.

In general, the higher-grade molybdenite mineralization occurs in a
stockvwork of quartz veinlets and mineralized fractures and as disseminations

6/ Work cited in footnote L, b. L, — —
2705 -6 -
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in silicified zones. Locally, the country rock is altered intensely. Sili-
cified zones are common in the Snow Creek quartz porphyry and, to a lesser
extent, in the Pinto diorite. Kaolinlzed zones occur in the Pinto diorite,
gnelsses, and occasionally in the Snow Creek quartz porphyry. These kaolin-
ized zones are usually characterized by lower-grade mineralization. Some
feldspar masses in the Pinto dlorite are altered to sticky masses of clay.

WORK BY THE BUREAU OF MINES

The Bureau of Mines investigation of the Big Ben molybdenum deposit was
begun August 11, 1943, and completed.October 25, 1943, The work included
diamond core drilling, channel saimpling of underground exposures, metallur-
gical testing, and surveying.

Diamphd Core Drilling

Four drill holes, whose combined length wag 1,385 feet, were completed
under contract. Except for some logs of core in faulted sections, drilling
conditions, in general, were favorable: The holes were caged to AX slze to
depths of 10 feet to. 34 feet below the'collars;.no cementing or further cag-
ing was necessary.

‘The entire core recovered from the four holcs was forwarded to the Bu-
reau of Mines at Rono, Nov., for analysis, All samplos were analyzed for
molybdenum and lead; 17 were analyzed for copper, gold,. and silver. .Lead
was reported at less than 0.1 porcent in all samples, Thé copper content
ranged from less than 0.02 percent to a maximum of 0,13 pércent, an average,
of less than 0,047 percent in the 17 samplcs. These 17 samples contained a
trace of gold and no silver. i

The 4rill holes are shown in plan in figure 1, and in section’' in figures
2 and 3. Summarized drill-hole data-and the results of Core analyscs are
given in the following tables,

TABLE 2. - Summagzﬁof drill-holoc datalfBlg Ben molvbdonum deposglt

| Altitude l lInoli— ' Core samples " Core  :Drilling
Hole jat collar,@Length,|nation,‘Bearing, } dnalyzed, Tecovery, rate,
No,! feet | feet degrees[azmath i  number ‘" percent {ft, /shift
L0 T 5,905 T 340 15 15, 260 E| 70 T 80, k.17
3... 5,887 i hen | -z0 ;s 26° E.| 8l T b 16,33
ol 5068 ' 350 | -30 1S, 26° E. 68 ‘ 57 i 19,1k
g;..' 5,985 | 271 | 30 1s. 44O E. 53 68 ' _19.36
y | 135 5 I I
1/ “Average i

2705 7
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TABLE 3. - Core-sample analyses, Big Ben molyodenum deposit

' Semple ' Sample
Interval, feet | length,' Molybdenum, ! Interval, feet length, | Molybdenum,
F_rqm- To- feet - percent . : From- , To- . feet | percent
i { 160.0 | 165.0 5.0 .13
Hole 1 ) % 165.0 | 170.0 5.0 ! .15
L i ! 170.0 | 178.0, 8.0 | 1h
0.0 3.5 3,5 - 0.06. § 178.0 183.0 i 5.0 | 17
3.5 | 1.0 3.5 09 1185.0 185.5° 2.5 | .30
7.0 | 12.0} 5.0 | 13} 85,5 189.5 k.o | .13
12.0 15.5 | 3.5 A1 189.5  193.5 b0 .19
15.5 go.o b5 .16 ¢ 195.5 198.5 5.0 S1h
20.0 22,0 2,0 ! .18 1 198.5 ; 20k.0 5.5 L1k
22.0 26,51 45 .1k j20k5 ! 209.5 5.0 15
26.5 310 k5 | 11§ 209.5 2135 ko .10
3%.0 36.5 S 11 2135 219.0 5.5 .52
36.5 2.0 5.5 10 1 219,0 | 22k.5° 5.5 .25
L2.0 45.0 | 3.0 .07 He2ehs | 2%0.0 5.5 .11
45.0 50,01 5.0 | 13 1230.0 | 235.0 5.0 .13
50.0 25.0 | 5.0 .10 1 235.0 | 239.5 ¢ k.5 .12
zg.g 60,0 5.0 | 11 239.5 | 24k.5 "' 5.0 .07
0.0 5.01 5.0 .12 24h.5 | 250,0 5.5 | .11
5. 70.0 | 5.0 .19 250.0 . 255.0 5.0 .06
70,0 75.01 5.0 .13 255.0 | 260.0 5.0 L1h
gg.g ~go.o 5.0 .12 260.0 | 264.5 k5 | .10
85°o g.g | 5.0 .16 264.5 | 269.5 5.0 | .09
90.0 9 0, 5.0 .13 269.5 275.0 5.5 | oy
95.0 lgg.o ! 5.8 i b 215.0 2175 2.5 .05
100"0 | 105.0 ‘ 5.0 ; .09 277.5 284.5 7.0 ! .03
105.0 18- ! Z'o | .17 284.5 | 290.0 5.5 .01
2050 | 1110 | 0 10 290.0 | 295.5 5.5 .01
1.0 160 i'o ' 09§ 295.5 | 300.0 k.5 | .01
116.0 -1257 SO .08 4 300.0 | 305.0 5.0 .01
125f5 | 150.0 § Zis ! .12 305.0 | 310.0 5.0 .01
130.0 135.0 ! .g | .0 . 310.0 | 312.5 2.5 .02
135.0 1&0'0'! 5.0 | 13 1312,5 | 320.0 7.5 .02
1&0'0 lh5<0 | 5'0 -09 320.0 | 325.0 5.0 .02
1ho- 5.0 1 5.0 11 325.0 ' 331.0 6.0 .11
15g°8 igg.g g.g | .%% 331.0  337.0 6.0 .09
155.0  160.0: 5.0 | e P ; PHO-0 20 -
Total ! | !
Weighted average, 0.1185 percent Mo. % 240:0
Weighted average, 0.197 percent MoSg.| :
Hole 3 ‘
' ; . !
0.0 | 8.0 |No sample !' 14,5 ! 19.0 k&
, b5 ! . 5 0.02
8.0 | 1k.5 | 6.5 0.05 19.0 23.5 4.5 .03

!
2705 -8 -
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TABLE 3.~ - Coré<sample analyses, Big Ben molybdenum deposit (Cont'd.)

. 1-Sample . | Sample
Interval, feset | length, : Molybdenum,: Interval, feet | length, | Molybdenum,
From- -j—-To- | feet |- percent. ! From- | To- | feet ! . percent

23.5 | 29.5 6.0 T 0.03 1 216.5 221.0 L.5 0.21
29.5 ‘35,01 5.5 .07 . 22L.0 | 225.0 L.o | .10
35.0 0.0 | 5.0 .08 “H225,0 230,00 5.0 ,21
Lo.0 Wy,0 | k0 | 15 " 230,0 235.0 5.0 ,13
L. 0 48.0 Y,0 | <06 . 235,0 240.0 5.0 - .07
¥8.0 53.0 | 5.0 ! .05 42hk0,0 | 24h.0] 4.0 .10
53.0 | 56.0| 3,0 | .17t euh.o | 247.0] 3.0 .07
56.0 60.0 Lo | .06 . 2h7.0 253.0 6.0 .12
60.0 |" 65.0] 5.0 | .06 il 2s53.0 | 258.0] 5.0 W11
65.0 | 70.0 5.00 | .10 1 258.0 263.0 5.0 (11
70.0 | 75.0{ 5.0 | .08 1 26%,0 | 268,0f 5.0 .10
75.0 | 80,0 5.0 | .13 4 268,0 | 273.01 5.0 .09
80.0 | 85.0 5.0 .13 27%.0 281.5 8.5 .07
85.0 I 89.0: 40O | c1h b 28l,5 12865 5.0 .13
89.0 ! 95,0 6.0 | .12 286.5 291.5 5.0 | .22
95.0 99.0 o | .08 291.5 294,01 2.5 .33
99.0. | 102.5| %5 | L1k 294.0 |299.0| 5.0 .33
102,5 |'107.50 300 | .29 '299.0 | 30k.0| 5.0 .17
107.5 | 112.5 5.0 .12 i 30k.0 | 308.0 4.0 .15
112.5 177115.0 2.5 .20 1308.0 | 312.0 5.0 .22
115.0 | 120.0 ] 5,0 W12 i 313,0 | 318.0{ 5.0 .01
120.0 }125.0 ° 5.0 | 71 cE1'318,0 | 32k.0f 6.0 A7
125.0 1 130.0 5.0 16 32k, 27.5° 3.5 .30
130.0 | .135.0, 5.0 .12 327.5 | 334.5 7.0 | .21
135.0 | 138.0 i 3.0 .08 3345 339.5 5.0 ! .15
138.0 | I43.5( 5.5 .13 L 339.5 | 34k.5 5.0 .08
143,5 | '149.0 . 5.5 .13 U345 1 350.5 6.0 .08
149.0 | 153.5 1 k5 .22 135055 1 359.0 8.5 .20
153.5 {.158.5 | 5.0 ! 23 1359.0 f36h.0 5.0 L2
158.5 . 164,5: 6.0 .13 36h,0 4 369,0 5.0 | .20
164.5 | '169.5 5.0 .18 369.0 3740, 5.0 .13
169.5 ! 175.0{ 5.5 17 37h.0 ) 379.07  5.0° .20
175.0 17180.0 5.0 .10 1379.0 13830 L.O | .28
180.0 | 185.0! 5.0 15 1 383,0 | 38B.5) 5.5 .2k
185.0 190.0 | 5.0 .10 1388.5 13955 5.0 | .18
190.0 195.0 | 5.0 11 #*393.5 . 399.01 5.5 .16
195.0 200.0 5.0 i .12 1399.,0 | Ok,0| 5.0 .07
200.0 | 205.0 , 5.0 1 .32 4 4ok.0v 509.0' 5.0 .12
205.0 | 209,0| 4.0 | .15 i 409,01 B1k,0: 5.0 .15
209.0 | 2140} 5.0 .18 "hih,0 | k24,0 10.5 | .12
2140 ~216.5° 2.5 ! .15 § i !
Total N 1 416,0
Weighted average, 0.159 percent Mo. ¥

Weighted. average, 0.265 percent MoSp..
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TABLE 3. - Core-sample analyses, Big Ben molybdenum deposit (Cont'd.)

' Sample | i ' - Sample
Interval, feet . length, | Molybdenum,!| Interval, feet ! length,. %Mo]ybd.enum,.
From- To- | feet . percent .| From- To- ' feet | percent
B ‘ - 1168.0 7 173.07 5.0 0.09
HEole L % | 173.0  178.5 ¢ 5.5 .08
1 178.5 183,51 5.0 .06
0.0 4.5 4.5 0.03 | 183.5 188.5 . 5.0 i .09
k.5  15.5 'No core or samplo | 183.5 194.0, 5.5 | .07
15.5 | 23.0. 7.5 07 1950  199.01 5.0 .20
23.0 | 30.0, 7.0 .05 1 199.0  203,0; 4,0 .02
30.0 34,0 ko | .22 |1 203.0  206.0 | 3.0 .09
24,0 ! 39,01 5.0 .15 i 206,0  210.0 ' 4,0 11
39.0 Lh.0' 5.0 .12 i 210.0 215.0 5.0 .18
b0 49.0 5.0 12 1 215.0 220.0 5.0 .08
49.0 54,0 ! 5,0 .15 H220,0 | 227.0i 7.0 .19
54,0 59.0 5.0 .15 il 227.0 ¢ 232.0 5.0 .10
59.0 6k.0 5.0 .20 | 232.0 | 2Lo,0; 8.0 .12
64,0 69.0 5.0 11 il 240.0 1 245,0 5.0 .11
69.0 4.0 5.0 .10 25,0 | 248.5 1 3.5 ok
4.0 . 79.0 5.0 | 10 k85 | es5k.0l 5.5 .1k
79.0 1 8%.0 L.,0 ! .09 2540  258.0 | k4.0 .08
83.0 88.0 5.0 | .21 i 258.0 263.0 i 5.0 .09
88.0 92.5 4.5 A1 il 263.0 268.0 | 5.0 Ok
92.5 ' 95.5 | 3.0 .21 i 268.0 272.0 ' k.0 .07
95.5 ;1005 5.0 .22 Y 272.0 | 278.01 6.0 | .08
100.5 : 105.0 4.5 .13 i 278.0 | 282.5 bhos .13
105.0 109.0 4.0 .15 L 282.5 287.5 5.0 .09
109.0 114.0 5.0 .15 lj 287.5 293.0 5.5 | .10
11k4.0 ; 119.0 5.0 .20 it 293,0 | 298.0 5.0 ¢ .09
119.0 i 12kh.5 5.5 .07 il 298.0 303, 0 5.0 .08
124.5  129.5 5.0 | A1 1 303.0  308.0 5.0 .06
129.5 134.5 5.0 | .16  308.0 314.0 6.0 | .09
134.5 i 139.5 | 5.0 11 t 3140 318.5 4.5 .10
139.5 143.5 . 4,0 ! .13 | 318.5 323,5 5.0 .07
143.5 147.0 y 3.5 .12 - 323.5 328.5 , 5.0 | .13
147.0 154.0 7.0 .13 328.5 333.5 | 5.0 | .16
154.0 158.0 4,0 .10 333.5 338.0 b5 | .15
158.0  163.0 5.0 .05 338.0  343.0 5.0 .08
163.0 | 168.0 5.0 .10 343.0 , 350.0 7.0 i .05
Total (3545 |
Wolghted average, 0.115 percent Mo. i i
Weighted average, 0.192 percent MoSp.: ! ‘
Hole 5 | ) | %
! : |
0.0 6.0 6.0 | 0.15 no 24,5 26.0 , 1.5 0.03%
6.0 , 10,0 4,0 .05 I 26.0 31.0 © 5.0 .03
10.0 ' 15.5 5.5 .04 21,0 36.0 5.0 .05
15.5 2Lk.5 9.0 | .02 36.0 40.5 4.5 .09
2705 10 -
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TABLE 3. - Core-sample analyses; Big Ben molybdenum deposit (Cont'd.)

| Sample | i | Sample
Interval fTeet | Length, ' Molybdenum, i Interval, feet | length, Molybdenum,
From- To- ; feet | vpercent | From- . To- feet | percent
40.0 | 4h.5° 4,0 i 0.20° h 1545 { 158.5 |~ b0 0.21"
Lh.5 48.5 kO .08 1158.5 | 163.0| k.5 .12
48.5 53.5 5.0 Ol ir 163.0 167.5 1 k,5 | .15
53%.5 58.5 I 5.0 .12 1 167.5 | 17h.0 6.5 | L1k
58.5 63,01 L.5 W16 17k, 0 1 179.0 5.0 | .12
63.0 68.01 5.0 .15 ﬁ 179.0 | 183.0 L0 | .13
68.0 72,5 l 4.5 .11 | 183.0 I 188,01 5.0 .26
72.5 76.5 | 4,0 .10 1 188,0 | 195.01 5.0 .13
76.5 8L.5¢ 5.0 .06 ﬁ 193.0  197.5 hos ! J1h
81.5 86.5; 5.0 .09 " 197.5 2ok, ! 7.0 ) .15
86.5 9L.5| 5.0 .06 20hk.,5  213.5 | 9.0 .0k
91.5 96.5; 5.0 | .09 1 213,5 | 220,5 7.0 01
96.5 | 10L.5: 5.0 .07 220,51 225.5 5.0 .02
101.5 | 106.0| k.5 .08 S e25.5 ' 230.5. 5.0 ! .20
106,0 113,50 7.5 | o)t i 230.5 235.5! 5.0 .16
113.5 117.01 3.5 .07 v 235.5 ' 2k0.5] 5.0 ! .17
117.0 120.0| 3.0 | .18 C2h0,5 23,5, 3.0 2k
120.0 128.0| 8.0 .16 2hz.5 . 248.0 L5 .23
128.0 | 1345 6.5 .13 248.0 | 255.0 7.0 .19
134.5 139.5| 5.0 | .11 ©255.0 ' 259,51 k.5 .19
139.5 1,00 k5 | .08 i 239.5 267,01 7.5 .13
14h.0 | 149.5, 5.5 L1k L 267.0 271, o§_ 4.0 i‘ L1k
149.5 | 15451 5.0 | .11 3 .
Total ' g 271.0

Weighted average, 0,213 percent Mo. @
Welghted aversage, O. 188 percent MbSe. ‘ '

Channel Sampling

‘'The entire length of the Big Ben lovwer adit was channel-sampled in 5-
foot sections; 8 _pounds of material was cbtained per foot sampled (fig. 3).
The channel sample analyses are given in the fcllowing table:

TABLE I : Analyses of channel semples from lower adit,
' Blg Ben molyb&cnum,dop031t

B §é,ﬁ1ple. !

™ : . w Sample

Interval, feet length,} Molybdenum, Interval, feetE”longth,i Molybdenum,

From- | To- feet | percent Y From-  .To- ; feet | percent

Portal | 10.0 - - Lo.oo " b5,04 5.0 0.1k4
10.0 | 15.0{ 5.0 0.1 , 15.0 50.0 5.0 1L
15.0 | 20.0: 5.0 | L1 50.0 55,0 5.0 | .17
20,0 | 25.0! 5.0 .10 55,0 60.0 5.0 .16
25.0 ' 30,0! 5.0 .18 i 60,0  65.0 5.0 | .16
30.0  35.0! 5.0 2% 65.0 ' 70.0 5.0 | .10
35.0 | 40.0! 5.0 .28 70.0 75.0 5,0 .13
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TABLE L. - Analyses of ¢hannel samples from lower adit,
"Big Ben molybdenhum deposit (Cont'd,)
Sample | Sample v

Interval, feet ; length, ; Molybdenum,| Interval, feet | length, Molybdenum,
From- ; To- feet , percent From- To- , feet ! percent

75.0 | 80.0 5.0 “0.17 205.0 | 210.0 | 5,0 | 0.08

80.0 ! 85.01 5.0 .13 210.0 | 215.0; 5.0 | .10
85.0 | 90.0i 5.0 | .17 215,0 | 220.0] 5.0 | .02
90.0 9%5.0! 5,0 | .11 } 220.0 | 225.0! 5.0 | .02

95.0 i 100,0: 5.0 ! A7 e25.0 | 230.00 5.0 .06
100.0 | 105.o§ 5.0 32 | 230,0 | 235.0; 5.0 .03
105.0 110.0 5.0 . .30 . 235,0 | 240,0| 5,0 .01
110.0 115.01 5.0 | .10 240.0 | 245,01 5.0 .06
115.0 120.0! 5,0 l, 1k 245,0 | 250.0| 5.0 | .09
120.0 | 125,0' 5,0 | .11 250.0 | 255.0| 5,0 ! .10
125.0 130.0. 5.0 ! 17 255.0 | 260.0 | 5.0 | .12
130.,0 135.01 5.0 L1l 260,0 | 265.0! 5.0 : .19
135.0 140.0° 5.0 | .20 265.0 ;. 270.0 5.0 .12
140,0 145,0 5.0 .15 | 270.0 | 275.0 5.0 .07
145.0 | 150.0 5.0 .08 1'280.0 | 285.01 5.0 | .10
150.0 155.0' 5.0 A7 ll 285.0 | 290.0j 5.0 .10
155.0 160.0 5.0 .11 ; 290.0 . 295.0 5.0 .07
160.0 | 165.0; 5.0 | .09 . 295.0 ' 300,0 5.0 ! L1
165.0 170.0] 5.0 11 ' 00,0  305.0 5.0 | .10
170.0 175.0f 5.0 .17 ) 305.0 | .310,0 5.0 A1
175.0 ! '180.01 5.0 i .10 i Total 595.0

180.0 185.0! 5.0 .20 1 Weighted average, 0.129 percent Mo.
185.0 190.0 5.0 .11 ; Weighted. average, 0.215 percent MoS2.
190.0 ! 195.0} 5.0 A1 W Upper adit

195.0 ! 200.0 5.0 .10 li Sample across vein
200,0 205.0i 5.0 .09 ! near face 4.0 0.45

Metallurgical Testing

A representative composite sample made up of core-sample rejects was
sent to the Bureau of Mines laboratory at Salt Lake City, Utah, for bene-
The final results of these tests are summarized as follows:

Tlclation tests.

Chemical analyses of representative‘sanmle, percent

MoSp; Mo03

Pb.

;Cu Ox.CusFo WO3 S

5102 Insol. A1p03) Vg0 (Cad Zn_jAg

0.25:1/0.01,1/0.0570.05 0.0L1.15 N1l O, 35 67.21 91.0 (1k.5 1.45;1.2 Wil Tr.
1/ Less than. )

This sample was ground to 98 percent minus 65-mesh and treated by selec-

tive flotation.

2705

A soda-ash circuit with fuel oil as a collector and a higher
alcohol frother (B-23) produced a roughing recovery of 87 percent of the mo-

lybdenite and a rejection of over 99 percent of the weight.
centrates were reground in a pebble mill and -subjected tc three stages of
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cleaning. Potassium.dichromate, sodium cyanide, and sodium silicate for the
depression of lead and copper were used in the cleaning circuits. Small
additions of frother were employed as needed. The final cleaned. concentrate
assayed 88.9 percent molybdenite, 0.05 percent lead, 0.06 percent copper,
0.017 percent phosphorus, and 3.6 percent insoluble. The cencentrate corn-
tained 0.18 percent of the original sample welght and représented a retovery
of over TT percent ‘of the molybdeﬁite. ‘By combining the ldst cleancr tdiling
with the final concentrate, the over-all recovery was raiscd to 81.6 percent,
but the grade of the concentrate was lowered to 84 percent molybdenite, 0.2
percent lcad, -and Q.09 percent copper... The ratio of concentration wes 5hk
for tho final concentrate or 501 for the combinod final tailing and
concentrate.,

Although. the lcad content within the mlne ralized arca investigated is
generally low(less than 0,1 percent), spocial samples indicate some varia-
tion in the molybdenite:galena ratio. A small increage in lead content in-
troduces metallurgical complications, as demonstrated by the following sum-
marized results on a special sample taken from. ‘the lower Big Ben adit:

Chemical analyses of special high-lead sgmpielfpercent
“Fe : W03 S 1 S10p ; Alg03 Cab ; Imsol.
1,25 ; N1 0.8 67.0 1k.7 , 0,08 | 92.0

MoSp | Pb § Cu i Zn
0.27 10.22 ' 1/0.05 Wl
1/ Less than.,

1
|

This special sample was ground to 75 percent minug 200-mégh and treated
by flotatlion. Approximately 59 percent of the molybdenite was recovered in
a final concentrats containing 81.5 perceént molybdenite, 0.3 percent lead,
0.4 percent iren, and 10.8 percent insoluble, In another test on the same
sample ground to minus 1Q0-mesh, 80.4 percent of ‘the molybdenite was recovered
in-a conc¢entrate containing 55.0 percent molybdenite, 15.6 percent lead, 0.8
percent iron, and 15.6 percent insoluble.

The above tests on the special sample indicate that when more than 0.1
percent lead was present; fine grinding would be required to effect the
separation of -galena and molybdenite. However, such fine grinding causes.

a material decreasc in molybdenite recovery.

Dotailed data on the metallurgical tosts are given in the apperidix.

2705 13 -
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APPENDIX

A, - Bureau of Mines Drill-Hole Logsl/

Hole 1
Location: N. 21,984, E, 14,289 ‘Bearing: S. 26° E.
Altitude at collar: 5,903 feet Inclination: -150
Interval, feet |
From- , To- Description 4
0 - b5 " Snow Creek guartz porphyry: Visible mclybdenite starts

; at 5 ft. Irregular quartz seams less than 1/2 inch are
! common. Molybdenite in quartz seams at 30° to 60° and
‘ digseminated in rock. Iron oxide common in fractures to
24 ft. At 32 ft., 2 in. brecciated band with pyrite at
60 degrees. Contact at 45 ft. brecciated.
L5 | 46 Pinto diorite: Feldspars kaolinized.
b6 - 65 Quartz porphyry: Barren quartz seams at 60°, Dissemi-
i nated molybdenite., At 59 ft., fault gouge with slicken-
sided molybdenite at 55°.
65 .75 ‘Pinto diorite: Disseminated molybdenite.

6] 158-1/2 Quartz porphyry: At 82 ft. vug parallel to corc. At 8k
ft. epidote along fractures at 300-609. From 102-103 ft.
i strong silicification and Trem 110-118 general silicifi-
| cation, At 117 ft,, 1 in., molybdenite-pyrite seam at
I 60°, In general, molybdenité in seams at about 60° and
disseminated in rock.
158-1/2 165 i Pintc diorite: At 159-1/2, high-gradc molybdenite seams
| at 40O,
165 167-1/2 | Quartz porphyry.
167-1/2 1 170 Pinto diorite.
170 | 176 Quertz porphyry: Molybdenite in fractures at 55°.
176 i 178 Mixed zone of quartz porphyry and diorite.
178 ;182 | Diorite.
182 185 Quartz porphyry: At.183 ft., silicified and wuggy. At

90°, Molybdenite stringers at 80°, Molybdenite dis-

seminated in rock.

185 186-1/2 ' Diorite: Disseminated molybdenite. ,

186-1/2 188-1/2  Quartz porphyry: Disseminated molybdenite.

188-1/2 192-1/2° Diorite: Molybdenite seams and barren quartz stringers

. at 10-,
192-1/2 i 223 ' Quartz porphyry: At 194-1/2 ft., 1/2 in. molybdenite-
chalcopyrite-quartz seam. At 200 ft., strong molybden-
i ite seam at 150, At 215-220 ft. brecciated, strong

{ molybdenite. Also open fractures with pyrite, molybden-
ite and galena crystals. At 223 ft., brecciated and
mineralized with molybdenite.

i 185 ft., fault gouge at 90°. Barren quartz stringers at
i

223 i 228 Déogite: Barren quartz seams and molybdenite seams at
O L]

228 229 iQ,uartz porphyry.

229 233 , Diorite: Barren quartz secams common.

7/ As logged by J. J., Collins, S. C. Crcasey, and E. A. Scholtz, Geological
Survey. All angles stated in logs were measured from the core.

2705 -1
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Interval, feet

From- ! To- ! ~ . Description

233 i 235 ' Biotlte schist.

235 237 1/2 Mixed zone of diorite and quartz porphyry (%)

237-1/2 2L9 ' Biotite gneiss: At 245 ft., molybdenite seams at 65°,
At 2b7 ft., disseminated molybdenite.,

249 253 ! Diorites At 249- 1/2 ft., :gtrong molybdenlte seam at 35°.

253 259 . Biotite gneiss.

259 | 279 { Dlorite: Quartz and molybdenite seams at various

% i attitudes.

279 i 326 ;Granitv porphyry: Trace of molybdenite and pyrite only.
Galena crystal in vug at 31k feet.

326 338 Biotite gnelss: Small quartz seams. Molybdenite seams
at 10°,

338 340 Diorite.

Hole 3
Location: N.:21,982, E. 14, 113 Boaring: 8. 26° E.
Altitude at ccllar: 5,887 feet Inclination: -30°
Interval, feet
From- . To- Doscription
0 T ! Ovorbu rden, ' '
7 P13 Quartz porrhyry: No molybdenite vigible,
13 23.1/2 Diorite: First visible molybdenite at 30 foet. At

33= l/? fect, molybdonite along contact.
33- l/” 34-1/2 Quartz po%phyry (7)

3h-1/2 L Diorite.

41 ho-1/2 Transition zone: Molybdenite scams at 400.

h2—l/2 45 Quartz rorphvvy. Molybdenite scams and quartz seams at
about )5

45 Silicecus transition zone.

=
‘ON

L6 54 | Quartz porphyry:. MOl"bdbnit@ seams at 20°-45°, At 51

i feot, pyrito .scam at 20°
54 55 Dlorite.
55 Th ; Quartz porphyry: Molybdenite in seams and disseminated

in rock.

T4 8h i Diorite: Few small dikes of -quartz porphyry. At 76, 82,

| and 84 feet, quartz seams at h50.
8L i 87 | Diorite.
87 t88 I Biotite gneiss.
88 89-1/2 | Diorite: At 89-1/2 feet, _ open fractures with molybdenite

| and pyrite-at 900,
89-1/2 98 | Quartz prophyry: Molybdenite and molybdenite-quartz seams,
98 106 | Diorite. ‘ '
106 107 | Biotite gneigs.
107 107-1/2 i Quartz porphyry: Molybderiite seams at 500
107-1/2 111 'Biotite gneiss: Molybdenite -seams at 50°
111 112 i Quartz porphyry.
112 115 | Biotite gneiss.

2705 15 -
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Interval, feet

From- To- . .. Description .

115 118 Quartz porphyry. : ‘

118. 119 Biotite gneiss: TFault gouge containing slickensided
molybdenite at 58°.

119 121 Dicrite.

121 128-1/2 Biotite gneiss: Good molybdenite in quartz seams. Dis-
geminated molybdenite in rock.

128-1/2 | 132 Diorite.

132 { 160 Biotite gneiss: Molybdenite-quartz seams at 60°. Dis-
geminated molybdenite. At 157 feelt, galena, sphalerite,
pyrite, fluorite, and quartz along open fracture at 55°.

! Little dosgeminated pyrite.
160 ;162 Quartz porphyry: Molybdenite in seams at 45°,
162 i 169 Biotite gnelss: At 16k feet, molybdenitec-quartz stringers.
i Alternating silicified zones containing molybdenite and
: barren bilotite rock.
169 171 + Diorite: At 171 feet, slickensided molybdenite in fault
! 1 gouge at 65°.
171 i188'5 | Blotite gnelss: At 17k feet, 1 foot of diorite. Silici-
\ fied zonea about 6 inches wide containing molybdenite at
' . 171, 172, and 181-1/2 feet. At 18k foot, gouge with
‘ molybdenite at 55°, Disseminatcd molybdenite.
188.5 | 190 Diorite: At 190 fcet, quartz scams with a little molybden-
. ito at 35°.
190 ; 200.5 Biotite gneiss: Molybdenite-quartz scams and molybdenite
' seamg, Little disseminated molybdenite. Silicified from
i 196-200-1/2 feet.

200.5 | 207 Diorite: Silicified, good molybdenite seams.

207 ‘216-1/2 Quartz porphyry: Silicified, good molybdenite seams,

216-1/2 | 218 Diorite.

218 | 223 Quartz porphyry: Inclusions of biotite rock at 219-220
feet. Strong pyrite seams at 223 feet at 90°. Good
molybdenite in seams and disseminated in rock.

223 230 Diorite: Molybdenlte seams at 40°, Few guartz seams.,
Disseminated molybdenite.

230 266-1/2 Quartz porphyry: Molybdenite in seams and disseminated.

: At 258 feet, fault gouge at 40°,
266-1/2 | 270-1/2 | Biotite gneiss: Few Quartz seams. Little disseminated
, molybdenite.

270-1/2 289-1/2 | Quartz porphyry: Molybdenite in seams and disseminated.

| Quartz seams at 281.feet.

289-1/2 i 291-1/2 | Biotite gneiss.

291-1/2 | 29 Quartz porphyry: Strong molybdenite mineralization,

294 298 Biotite gneiss.

298 300 Quartz porphyry: Strong molybdenite mineralization.

300 i 303 Biotite gneies.

303 308 | Quartz porphyry: Molybdenite in seams. Trace of galena

' at 306 feet,
308 ijll Diorite: Molybdcnite in seams,
311 i528-1/2 Quartz porphyry: Molybdenitc in seams and disseminated
i | in rock. Quartz scams at 320 foot.

2705
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Interval, feet

’

From- ! To- , Description
328-1/2 | 332 Diorite: Keolinized, Molybdenite in seams at 40O,
332 33k | Quartz porphyry: Silicifisd.
334 3L Diorite.
347 350-1/2 | Quartz porphyry.
350-1/2 551-1/2 Diorite: Kaolinized. Brecciated contact at 350-1/2 feet.
751-1/2 | 353-1/2 | Quartz porphyry: Fault contact at 353-1/2 feet with
slickengided molybdenite.
353-1/2 | 357-1/2 | Diorite: Strong molybdenite in seams and disseminated
in rock.
557~l/2 369~l/2 Quartz porphyry: Well-sgilicified. Strong molybdenite in
seams and disseminated in the rock.
369-1/2 592-1/2 Diorite: Feldspars keolinized to 374 feet., Silicified
, diorite from 37L4-392 feét. Stronger molybdenite in sili-
i cified zone.
' At 386 feet, gouge with slickensided molybdenite at 30°,
392-1/2 | 304-1/2 | Biotite gneiss.
394-1/2 | 396 | Quartz porphyry.
366 399 Diorite: At 398 feet, gouge containing slickensided
. molybdenite at 50°,
399 400 [Quartz porphyry.
Loo 411 Diorite: Molybdenitec-quartz seams end molybdenite seams
at 450-70°,
411 412 - Quartz porphyry.
Lo iheh ‘Diorite: Feldspars slightly kaolinized.
Hole k4
Location: N. 21,799, E. 14,04k Bearing: S. 26° E,
Altitude at collar: 5,968 feet Inclination: -30°

Interval, feet

From- To- Description
0 4-1/2 | Overburden and a little quartz porphyry.
h-l/? 3h Biotite gnelse: Trace of molybdenites. Few quartz seams.
34 85 Diorite: At 58 feet, few molybdenite-quartz seams at 50°0-
759. At 83 feet, a 6-inch molybdenite-quartz vein at
80°, A little molybdenite in scams and disseminated. Mo-
- lybdite around 35 feet.
85 96-1/2 |Quartz porphyry: End of ircn oxide at 92 feoct. Strong
molybdenite in seams and disseminated in the rock.
96-1/2 | 104 Diorite.

104 117 Biotite gneiss: Quartz scams with little molybdenite at
75°. Few molybdenite seams at 30°-50°, Little dissomi-
nated molybdenite. Trace of fluorite at 114 foct.

117 129-1/2 |Quartz porphyry: .Molybdenite quartz scams at 35°. Dis-

| seminated molybdenite. Tracc of fluorite at 124 feet.

129-1/2 |13k Diorite: Contact at 134 fect silicified with a little
disseminated molybdenito.

134 152 Quartz porphyry: Molybdenite-quartz seams and disscmi-

' nated molybdenite.
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Interval, feet .
From- ; To- Description
152 | 169 Diorite: Molybdenite-quartz seams and molybdenite seams,
Pyrite.
169 170 Quartz porphyry.
170 179 I Diorites At 174 feet, 3-inch :eilicified, brecciated zone
! with molybdenite and :pyrite.
179 182 Quartz porphyry: Silicified.
182 20k Diorite: Trace of fluorite at 193 feet. At 195-200 feet,
molybdenite in seams, A little digseminated molybdenlte.
20k 212-1/2 | Biotite gnelss: Molybdenite in seams at 35°.
212-1/2| 21k Quartz porphyry.
21k | 285-1/2 | Biotite gneiss: Molybdenite in seams and in quertz seams
; | at 250-759, Trace of fluorite at 276 and 286 feet. A
j little disseminated molybdenite,
285-1/21 299 Quartz porphyry: A4 little molybdenite in seams and dis-
! geminated in the rock.
299 ! 309  Blotite gneiss.
309 | 315- 1/2 | Quartz porphyry. Molybdenite: mineralization not strong.
315-1/2  329-1/2 | Biotite gnoiss: A few molybdenite-quartz seams and mo-
| lybdenite scams., A little disscminated molybdsnite.
329-1/2 3L0 | Dicrite: Molybdenite soams. At 335 fceot, a brecciated
1 quartzose zone with strong molybdenite,
340 . 348 !Biotite gneiss: A few molybdenite scems at 35°,
348 ' 350 ' Diorite.
Hole 5
Location: N. 22,061, E. 1k4,L409 Bearing: .S. 44O E,
Altitude at collar: 5,985 feet Inclination: -30°
Intcrval, feet |
From- .. To- .1 Description
0 i 126 | Quartz prophyry: Molybdenite-quartz scams and molybdenite
| | seams at 200-60°, A.little disseminatod molybdenite.
: Visible molybdenitc starts at 38 feet. A trace of molyb-
I denite at T4 feet.
126 | 133-1/2 | Diorite: Two small quartz porphyry- dikes at 128 and 131
| fect. Molybdenite mineralization weak.
133-1/2| 158 Quartz porphyry: A little molybdenite in seams and dis-
| | scminatcd.
158 | 207 Diorite: A little molybdenite in seams. Only a trace
g disseminated in the rock. Strong molybdenitec and pyrite
; at 161 feet.
207~ | 227 Granite porphyry: Only a trace of molybdenite.
227 1271 Diorite: Many small: diklets of dense quartz porphyry.
i Molybdenitc in scams at 40°-70°, A littlc disseminatod
" molybdenite,
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B, - Metallurgica; Tegt Data

Source-of Semple.. Big Ben molybdenum . deposit “Neihart district, Cas-
cade County, Mont. Representative sample made up from diamend-drill core-
sample rejlects.

Physical Character. Flakes of molybdenite and emall amounts of galena,

ohalcopyrite, and pyrite in-a gangue.of quartz, quartz porphyry, diorite,
and schist.

-Chemical Character.

T Assay, percent o
MoSp :MoOz | Pb | Lu "i0x.Cu Fe. WOz S . S102 Insol.iAlgO} Mg0 CaD'Zn
0.25 1/0.01]1/0.050.03 0.0L'1.15/Nil110.35,67.2] 91.0 [1k.5. ‘1 h5 T.2/N11
1/ Less than. ‘ R

Tegt: -Z~15189,‘prelimipary flotation: represeﬁ#etiVé sample.
Treatment. Ground 15 minutes in bB&ll mill.
' Bulk flotation..
Recleaning .of cohcentrates.

Metailnrgical Data.

! R I —— jDistribution,

fWeight,!Weight,, Assay, percent i percent
Product g grams |percent MoSp'i Pb | Cu ;Insql.iEszSQ iIngol.
MoSp concte ... 7.16! 0,18:;79.3 t 1.20{0.,20 * 12,2 =i 61.8 0.1
Cl.. tailing 38.,00! .98 5,18 ! .50’ AT 78.L - 25.h .8

Ro. tailing 3840,00, -98.84 " ,05 L,02 { 91,4 ' 12.8 99.1
Calc. head .... 5885 16 lOQ.OO_: .215,;/. 05, ,0220 91,1 "10C,0 I 100,0
1/ Less than. S ' i ' '

’PeagentS"used.

Pound per ton of ore " '
{Tinm AFuel ovi , Pine oil, NapCO3 . HpS0)  KoCroO7 | Na28105 !pH
Grind .....1 15T f .28 T o ‘“"L 5.0 ¢ - - . ‘ -
Rougher .| Lo 0.16 ' MJN |-
Cleaner ...‘ - - - j - 0.05 . 0,25 0.7 5.0

Test: 2-15190; preliminary selective Tlotatian, representative sample.

" Treatments. Ground-in ball mill.
Bulk flotation. L
Rougher concentrates reground in:pebblé mill.
Selective flotation and recleaning of concentrates.
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Metallurgicgl Data.

iWeight, Weight, ‘Assay, percent 'Distrivution, percent
Product | grams percent|MoS2 Pb , Cu yInsol.: MoSp ~ " Insol,
MoS2 conct.]|  25.2 0.2L |82.95'0.05,0.20° 15.8  75.3 -
Cl. tails..i 93.0 .78 | 3.62 1.0 | .10 8k2 12,1 0.8
Ro. tails.. 11870.0. 99.01 ', .03 05, .01“ 91.0 . 12,6 | 99.2
Calc., head. 11983.2 100,00 .23 .06° 90.8  100.0 i 100,0

Reagents used.

| Pound per ton of ore

iTime Fuel oil  Frotherl/ NaQCO3 HoSOh  KoCr207' pH
Grind +..eceeoees] 11" 0.20 - - 1 - "
Rougher ' s - I 0.e2 ; - -

Regrind eev et 20‘ - ! - - : - - |
Cleaner l ®se0 0o - - ‘ ! O 50 O 16 ! 300
Cleaner 2 AR EXEX 5' - i 013 O 33 i - -

1/ Frother: 50 - 50 mixture of cresylic acid and pentasol alcohol

Regarks., The two cleaner tailings were combined for assay. Rougher
‘concentrates were reground in pebble mill for 20 minutes before cleaning.
Screen analysis of rougher tailings gave 4.1l percent on 65-mesh, 11.36
percent on 100-mesh, 33,88 percent on 200-mesh, and 50.85 percent minus
'200-mesgh.

Test: Z-15192, preliminary selective flotation, representative sample.

Treatment. Ground in ball mill.
Bulk flotation.
Rougher concentrates reground in pebble mill.
Selective flotation.
Cleaner concentrates reground in pebble mill,
Recleaning of .concentrates.

u Distribution,
Weight,‘Weight Assay, percent Oz./Ti percent
Product grams ,percent MoSp ~ Pb ~ Cu  ,Insol. Ag MoSp  Insol.

MoSp conct. 1.  2k.1' 0.20 .85, % T1.80 0.25 | 6.k 0.9 T76.8 1 1/0.1
MoSp comct. 2/ 3.6 .03 43.40 6,90 .47 | 31.0 .- 5.8 ! 1/o.1
Cl. tail, 2..  20.0, .17  3.60,2.10 .10} 79.% .6 2.7 | .1
Cl. tail. 1.. 180.0' 1.50 .551 .05 .ok { 87.2 Tr. ! 3.6 1.5
Ro. tail..... 11780.0 98.10  .025/ ,05 1/.02 ' 87.h i Tr. 11.1 | 98.%
Calc. head .. 12007.7 100,00 0.22 \ - _ 0,02 ' 87.2 ' Tr. '100,0  100,0
Comb. concts. - 0.23 79.0 '2.5 0.28 9.6 ' - 82.6

1/ Less than.
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Reagents used.

Pound per ton of ore

i : ‘ .

Time jFuel oil Frotherl/, NapC03 | HoSO) 1 KoCrp07 1Na281051
Grind..... 15' ' 0,24 ! - T - - T -
Rougher... - 0. 22
Regrind... ' ~ - i -

Cl. No. 1. &Ql 0.33 | = i
¢l. No. 2. - - 0L - 1 0.5 0.0k i 1.17 7.0

}/' Frother: 50-50 mixture ofAcresyliqfégid:and pentagol alcohol,

Remarks. Screen analysis of the rougher-tailings gave 1l.35 percent on
65-mesh, 7.24 percent on 100-mesh, 26.34 percent on 200-mesh, and 65.07 per-
cent minus 200-mesh.

Test: Z-15196, final selective flotafion, représentative sample.

Treatment, Ground in ball mill to 98 percent minus 65-mesh.
Bulk flotation.
Rougher concentrates reground in pebble mill,
Selective flotation of concentrates.
Regrinding and recleaning of concentrates.

S ' .Distribution,
‘Weight, Weight, ; i Assay, percent .. percent
Product | grams  percent MoSp i Pb ~ Cu " Inscl. P {MoSp Insol.
MoS2 conct.;  16.6{  0.18188.90 1/0 05  0.06 3, 6’ o 01T 7.1 j 1/0.1
Cl. tail. 3§ 1.k .02,38,75 " 1.70 o - © 3.9
Cl: tail. 2, 2,0 .02116,50 1h.,10 L.ke ;- 1.5 |
Cl. tail. 1 1k6.0' .51 2,00 .05 .05 64,8 4.8 -
Ro. teil... 8956.7 99.27 .0251/,05 .01 9.6 ., - 12,1 ! 99.6
Calc., head.| 9022.7 100,00 0.21 1/0,05 0.01  Gl.5.5 ~ '1oo.o 1 100.0
Comb., MoSp ! * ‘
conc. and N
cl. tail.l. 18.0  0.20.84,00 0,20 0,094 - . 816 -

1/ TLess than.

Reageﬁtg ﬁsed.

v

Pound per ton of ore
iTim.e Fuel oil « NapCO3 B 23 . KQCrgO7 i NaCN-  NapSi03  pH

G-I‘ind ) -.0 oo ' 15 2 i O 28 ]‘ - ‘ - - i - l -
Rougher - - i - g0.0B B ; P }
Regrind ..... ; 201 S 1,00 [T -, 03 | -
‘Cleaner 1 ! | ! fo.001{ - . =t ilo .0
Regrind { 1 I - o
Cleaney 2’ o - - S T 75 R Y .6 9. 5
Cleaner 3 .., , =- | = Ao L0020t Lo -

Remarks. It appears.from thig test that B-23 is definitely a better
frother than the. cresylic acid-pentasol alcohol mixture. .A.cleaner and
more gtable froth was obtained.
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Potagsium dichromate used with sodium éyanide at a high pH was effec-
tive in reducing the lead and copper content of- the MoS2 -concentrate.

Special Metallurgical Sample-High Lead

Source of Sample. Big Ben molybdenum deposit, Neihart district, Cas-
cade County, Mont. Special bulk sample from lower Big Ben adit, .Not repre-
sentative.of explored area.

Physical Character. Flakes of molybdenite, above average amounts of
galena and some pyrite and chalcopyrite 1ln a gangue .of quartz and quartz

pPOTrphyry .
Chemical Character.

Assay, percent
MoSp : Pb | Cu Zn " Fe " WOz 8 5102 .A1205 -€a0 - [Insol., Ag

0,27 éO 22 | _[O 05 Nll 1. 25 'Ni‘o O 08>f67 Oi h,7 O 08 © 92,0 ! Tr.
1/ Less than.

Test: Z-15067, Selective flotation of specidl high-lead sample.

Treatment. Ground in"ball nill to 75 percent minus 200-1nesh,
Bulk flotation.
Belective flotation of concentrate.
Regrinding and recleaning of concentratc.

Metallurgical Data,

Weight, Weight ’ Assay, percent ' Distribution, percent

"Product grams percent MoSp  'Fe | Pb Imdol.|{MoSp ; Fé " 'Pb ;Insol.
Ro. tail. 15452, oo. 98.89 0. 025 1.101 O. 12{ 92.1 | 11.7{ 95.31 6k. 41 99.k
Cl. tail. 116, ooi JTH 5 4.k0  9.b0 1,95 63.4 ¢ 15.11 2.9 8,00 .5
Fe recl tally 22.00, .1u4lu 45 ‘15 40{13,15, 29.2 | 9.5/ 1.7110.0] .1
Pb recl. taill 7.80  .05]8.,05 1. 00155 501 21.8 7 1.91 .1i 1457 -
Final recl. t ! ! ;

concentrate: 2L.35, .16 81.50 1o .30! 10.8 ' 58.9 .3
Final recl., | ? i ' L

tailing ... %.86{ .02 25.35 ,:1.70.19.60, 4ok ; 2.9 - 2.8 -
Calculated’ T ' R @ .

head ....., '15626,01'100.00 .22 : 1.1k: .18/ 91.6 '100.0 100:0-100.0:100,0

Reagents used.

“Time ' - Pound per ton of ore '

lmin. Fael oil Frotherl/’ Ca0l ;NaCN Ih@SiO}KECrQO7 HgSOuf H
Grind seveveeey 25 0.200 | - ;- - - - R
Rougher +,.....| .025 | 0,200 | - | |- [~ - -
Cleaner sseeees .003 ° .003 |0, 062‘ 10,050 10,025 | - | 9.8
Fe recleaner «4j 5. - I 1250, 038/ - S - 11,6
Pb recleaner .025 ; - ! .005 ,012 10,0251 6.3
Regrind. cebsage ; l ‘ - !
Final recleaner’ .025 .012 - ' .005 P - -

1/ TFrother: 50-50 mixture of cresylic acid and pentasol alcohol.,
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