


INTRODUCTION - -

Earlier Reports ccsvesceccocccess e S L e

REPORT ON THE GEOLOGY AND ORE RESERVES
OF THE
NEVADA SCHEELITE MINE
WITH REOMMENDATIONS FOR EXPLORATION

CONTENTS

PRPIRPSE IO e I S SOOI B B B B R DRI

Purpose of Present Investigation, Field Work «ceoce

AcCknowledgments .cscvceeseccscsccasce
Location, Access, Climate .....ccceceees S s hale s e 6

Property,
GEQLOGY .ecrven

Resume ...

History, Production ...ceecceseaceces sioie sl

o 5.5 ¢ ReRIE S BB EMOE VSN eeEETIE SR

Rock Formations seecscecsccosssvesnnoscacaanscs T

Ore erocees
Structural
Faults ...

Geology of the Ore Deposit .eccesvaceees

DESCRIPTION OF ACCESSIBLE STOPES .ccvcceracreervnvoncces

200 level
Stope

Southwest tope e R SN oE S i L AR eIy

300 Level
Stope
Stope

400 Level
Stope
Stope
Stope
Stope
Stope
Stope
Stope
Stope
Stope
Stope

59900 B@e e s S e By cE e 886NN

2-250 s o2 enwe s e 2o e a0k 86 e SR VRIS ETE & BB S

PR E R R RO I R B A

390 ooo-c.oaa---ya-;o.l'---ot-.conoco-oa-
3-560 .llccc-cau---t--.oo..totno-ubno.non
Stopes 800 and 900 «.cocrresonronacienracnsines

enesssaRREsEBRBssdes0sPRVERS

B-3UO ceessessossovessssbrssnsasssssnsa
BSB0 .ececssrcrencossrscasaansoarsoans

PR e T A R LR RL R S

es s e s sOe Ve O

s 0500

h-ssow PR R AR O B @84 8 & SEN PINCEIR R RS 6 e & e

4=SBOR +:esawrinsss P PAPQURE R L . e
BGDOR oo vsenbdmitbs s s os o v CEDY RRcoR SEOBRR <
L A B s b St L LR
16uBBG: is « s dllinsnne s sossssansibianyasens

Biahe .. o Rl i SRR

h-lOOO ...l.'.'.'QQOOUOIGQIII;'.OCOOIO.O

© e v s e 0

o s w0

LAY

h-loso..-------..-.....-a..... -------- s e ep e v o vbaece °

OREmmsrves'l'.‘l...’l.l.l.‘lll..l ..... e e o 08 08 s s

Block I
Block II
Bloeck IIX
Block IV

Bleck V ..

Block VI
Block VII

BlockaII “.DOI.I.... ...... .'.l.'.!‘l.llll.

Block IX
Block X
Block XI

Block XITI ...

Block XII

tonon.-Qooolol..o.uocno.'oooo

€ 9 oue SIS S EFEISLENSIN S 8 v o & & ceep v o8 ees o b e e s e
.An--oo-c.--o-no-o-nu--oa-naocoo v s o v
-------- O e e R T R L PRI I ® R}
R I O S ) e PN TR L AR s 9P ecoc s o .o
R R L T A e T R - e 2800 éo s ()
PGSR Y R B G MRS UL e ansQeecas < s e e

---------- DR es e s s s0e o9 e . L ¢ oo

epesvesessensse s s es oo PR .o . o e s v

s ev e wesveer s c e e o8 cen s e RO 990 60
senses o0 s e s evapess e .

I lt-‘.-[CQl.t.t'cﬁ.l."...'..cll

------

PRIDIPIDIPCR PSPPIt S I SRR SR SR T RO

s o8 o0 es e e
s s esovacoe @
e mnee *»oee
oooooo s ;-.
o e ssaes9 e
----- PRI

av o aseo0

PRCIE IR S I R

sees e s 000 e

t090 0

[

OO® O OVMWVMEEF &£ ODDH e

OO0\



ORE RESERVES (Continued)

TR R SRR LSS T e TN
BLOCR BN wiiovsansinsssssrrprevsnbupihns st NIRRT = S
BIOCK BWE e s s chansisse o sinssisionsheshnucniNE i e oo
Summery of Ore Reserves(Table 4)..cccvcevcrsvscrorcoacccnes

20

20
2

OTHER ORE POSSIBILITIES AND CORRESPONDING

RmommIoNsmmAnoN L A B AR I A B O B B B A R I I R A I 21

AvE OO TR LS v s« v 000 s a0 obs s s miunbnsshbiebnssssenses
BOD BOVE) 5o Pt i s sias neississeds e bt R RIRTare s s s aia 22
300 LAVEOL| « o Al & RRBIES wx o =% 5 s b A L MR e . » s it RN
ROO Vel sinis il in - tisdiashnsenr iR att bRl e o 27
Bolow KOO SR ISR e vis v s cokins ainnsbiihodin ot silbnine «ssssin 09
Interal EXRODSIONE. i s cocioronviiotensumyaiendalber s e ss 30
Ore in Orallll S s s v isivssssssnsssnitssbiRaslibinssisnss 30

MAIN CONCLUSIONS AND RECOMMENDATIONS ....ccoocecovnnnssssancasse 31

TABLES
Table 1 Production of Nevada Scheelite Mine, 1935-1947 ....... 2

Table 2 Ore Production of Nevada Scheelite Mine from
Iata JO51L T Mow. BB RN . e e S v e i i 3

Teble 3 Total Known Ore Production, Nevada Scheelite Mine

1935 = NOV- 26, l%h D I I R I I S I B A I RN ) h’

Table 4 Summary of Ore Reserves ec of January 22, 1955 ....... 21

TLLUSTRATIONS

SketChl D I R I T I R I B R LR I R R B Y

Figure 1 Geblogic Map of Surface (after U.S.G.S5.),

Beale, 1" Lo DU e 0t vt oot il it i s ess S o SHDRORLE

"

Figure 2 Geologic Map of 200 level 1" t0 20 f£. cceevvvsns



ILLUSTRATIONS
Page

Figure Geologic Map of Surface (after U.S.G.S.), 1" = 20 ft. Separate

"

Figure Geologic Map of 200 level, 1" = 20 ft.

" "

Figure Geologic Map of 300 level,

1
2
3
Figure I Geologic Map of 400 level,
5
6

" 1"

Figure 5 Geologic Map of stopes above 200 level, 1" = 20 ft.

Figure Geologic Maps of Stopes sbove and below

300 level, 1" = 20 f%.

n

Figure 7 Geologic Maps of Stopes gbove 400 level, 1" = 20 ft.

Figure 8 Section I, 1" = 20 ft.

n

Figure 9 Section 1I,

n

Figure 10 Section III,

"

Figure 11 Section 1V,

"

Flgure 12 Section v,

Figure 13 Section VI,

"

Figure 14 Section VII,

" L1

Figure 15 Section VIII,

Figure 16 Longitudinal Vertical Projection Showing Geology
of Stopes L-Th5, 4-685, and 4-620C, 1" = 20 ft. »

O



INTRODUCTION

Earlier Reporis

1. Heron, Charles M., Report on the Nevads Scheeiite Mine, near Rewhide,

~ Mineral County, Nevada, M.S. Report September 1947.

2. Geehan, Robert W. and Trengove, Russell R., Investigation of Nevada
Scheelite Inc. Deposit, Mineral County, Nevada, U.S. Bureau of Mines,
Report of Investigation 4681, April 1950. | '

Purpose of Present Investigation; Field work

The purposes of the investigation on which the present report is based
were to form en opinion about the future ore possibilities of the mine, to
give recommendation for exploration and development, and to prepare an esti-
mete of the ore reserves. The work deone was almost entirely geological, and
was carried out from November 14 to December 1k, 1954, and from Jenuary T
to 31, 1955. The surface geology was inspected briefly. The 200, 300 and
LOO levels and all accessible stopes were mapped geologically, and e number
of geological cross-sections prepared. The resulting maps and sections,
which form a pert of this report, are listed on a foregoing page as "Illus-
trations.” .

Acknowledgments
The writer thanks Messrs. Donald C. McKenna, President of Nevada Sheelite

Corporxation, A. R. McGuire, General Menager; Ray Henricksen, Consulting ‘Engin-
eer, Ernest Colwell, General Superintendent, Harry Manny, Mine Foreman, and
E. A. Hollingsworth, Mining Engineer, for many courtesies received. Mr.
Hollingsworth helped greatly by his intimste knowledge of the mine and by
practical assistance in underground mapping, surveying a.nd(prepara.tion of some
of the maps. ; 7 7 -

Use was made of maps and sections prepared by the U. 5. Geological Survey
during 1943 - 4h, end of geological meps prepared by Mr., Charles, Mining En-
gineer for the company around 1950, as well as of the reports listed at the
head of this chapter. 7

The diamond drill core logs prepared by various engineers during the

past few years at the Nevada Scheelite mine were used extensively in the
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drewing of the geological maps and sections. The cores have all been thrown
away, there being no space for storage, so it was impossible to verify their
accuracy. For the uses of this report it was assumed slmost without excep-

tion thet they had been correctly logged.

location, Access, Climate

These factors are fully discussed in the earlier reports. The mine end
camp are in sces. 1 and 12, T. 13 N., R. 32 E., Mount Diablo base line and
meridian, on the east flank of the Sand Springs Mountains, about 5 miles east
of Rawhide, Minersl County, Nevada. From Fallon, the mine is reached by
folloving U. S. Highway No. 50 east 35 miles, thence & dirt road south about
20 miles. The eltitude of the mine is eround 5,000 feet above sea level.

The rainfall in the regilon is very small, and the snowfall seldom exceeds
a few inches a year. Weter is obtained from wells in the Gabbs Velley, 3 miles

from the mine, There is no timber locally.

- Property, History, Production

The mining property is said to comprise 16 unpatented mining claims end
2 mill sites. Most of the ore production has come from the Don cleim, _s;‘,&l’..::“r-,
by W. H. Léonard in 1935. The production of the mine from 1935 to 14T,
mostly by Neveda Scheelite, Inc., is given by Heron (page 9) as follows:
Table 1.  PRODUCTION OF NEVADA SCEEELITE MINE, 1935 - 1947

Year Units WO3 produced
1935 : 15.64
1936 : 36.40
1937 532.72
1938 2,282.24h
1939 : 4,321.91
1940 By 583.82
9k 12,852.06
1942 10,818.00
19h43 : 10,900.3%
19hh 12,420.39
1945 10,033.27
1946 4,271.83
1947 __217.66
Total 78,660.35 Unite WO3

The ore production during the same period wes 9,487 tons having an

.2-



average grede of 1.32% W03. The recovery was 63%, giving 0.83 tnit WO3
recovered per ton ore, with 0.49 unit WO3 left in the tallings.

‘Kennametel, Ine. (Nevads Scheelite Division) owned end cporated the
property from the latter part of 1951 to near the end of 195k, when a subsld-
jiary company of Kennemetel, Nevada Scheelite Corp., took over the operation.
The ore production statistics during the operation by Kennametal, Inc., as

prepared by Mr. Ray Hendricksen, are given below:

Teble 2 = ORE PRODUCTION OF NEVADA SCHEELITE MINE
R ~—FROM LATE 1051 10 NOV. 20, 1954.
i Units WO3
Source Tons Ore Grade % WO3 in Ore
200 level 720 section 2927 0.705 2063.99
300 level 250 A 5120 3,080
250 B 3916 1.169
550 Xeut 620 0.663
550 A 5889 1.456
550 B 1859 1.120
800 si11 3hLk 1.508
800 Stope 11521 1.h56
900 Stope 3002 1.073
280 stope 3212 1.206
560 Stope 1958 0.728
Total 300 Level L0550 1.268 51,419.48
OO level 340 Stope Lobl 0.994
580 Stope 3752 0.847
LOO Drift 1783 1.043
620 Stope 11958 0.961
685 Stope 10k7 0.623
T45 Stope 6996 1.282
1000 Xcut 53 .3
1050 Stope _..323 1.42
Total 40O Level 29,976 1.0245 30,711.75
Grand Total 73,453 1.146 84,195.22

The production, if any, during the years 1948 - 1951 is not kuown to the

writer.
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The total known ore production from 1935 to Nov. 26, 1954 is summarized
below:

Table 3 - TOTAL KNOWN ORE PRODUCTION, NEVADA SCHEELITE MINE
1935 Ve V- 2 ,19 h‘

Average Grade Ore Units WO3 contained

Period Ore Produced, Tons % W03 in Ore
1935 - 1947 : ol 487 1.32 124,722.8%
late 1951 to
Nov. 26, 1954 73,453 1.146 84,195.22
Total 167,940 1.24 208,918.06
GEOLOGY
Resune

The general geology of the mine area is descrived by R. Stopper, on pp.
4.5 of U.S. Buresu of Mines Report of Investigation 4681 (1950). The oldest
rocks of the area are metavolcanle, including andesites, basalts and tuff,
in which there lies an interbedded stratum of crystalline limestone or marble
having a maximum thickness of 500 feet. These rocks are thought to belong
%o ithe Excelsior formation of middle Triassic Age. They heve been intruded
by a granite stock cropping ocut over an area of one squere mile, and by many
granite dikes and sills. Tactite bodies occur along contacts of granite and
limestone, and tuff has been altered to k‘xornfels along grenite contacts. Ter-

tiary volcanic rocks locally intrude and overlie the other rocks.

‘Rock Formations

The distribution and geologic relations of the various rocks in the
mine are shown in the accompanying maps end sections.
In the mine itself the following rocks are exposed:
Basic igneous dikes (youngest)
Tactite
Granite and granite porphyry
Limestone snd hornfels (oldest)
The dikes are black, gray or dark green, with sharp contacts against the
other rocks. They may be diabase or microdiorite, somewhat altered. Although

here referred to as "dikes", they are mostly of complicated shape, end are both
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large and small. Often they follow the contacts of ore and éranite. Pre-
sumably they correspond to the Tertiary intrusions referred to by Stopper.

A hasty microscopic examination of a typical granite specimen revealed
the presence of well-zoned euhedral feldspar and euhedral biotite, which
might indicate orthomagmatic origin of the granite. No evidence was seen
of the transformation of the sedimentary rocks into granite.

The limestone or marble is finely- to coarsely-crystalline and white,
gray or black. Bedding can be seen occasionelly. Hornfels is dense, hard
and usually greenish. Underground, it is easily confused with dike rock un-
less careful examination is mede of each occurrence, é.nd there mey be mig-

takes in the accompanying geological meps on this account.

ore
% Scheelite, the ore mineral, occurs in the tactite along the granite-

limestone contacts. It is widely and rather evenly distributed. The associa-
ted mineralsare: garnet, epidote, diopside, wallastonite, quartz, calcite,
sulfides and oxidation products. The sulfides are pyrite, chalcopyrite and
molybdenite, the latter rather scarce. The oxidation minerals include limo-
nite and copper carbonates, The ;:j.monite often conteins several per cent of
WO3. 'Oxidation of the ore deposit extends quite genérally to the 200 level,
éhd_ even below it in some places. The scheelite contains en average of 0.5%
molybdenum. ; :
¥ The ore deposit is a contgct-metasomatic deposit, formed by the reaction
at and neé.r the contacts of limé’stone with metelliferoue solutions emanating

from the intrusive granitic megmd. The granite-limestone contact itself is

thus the primary locus of the ore.

Structural Geology of the Ore Deposit

X% In the vicinity of the mine, the limestone beds dip steeply, and strike
about northeast. About 110 feet north of the main shaft, at the surface, a
pre-granite fault, striking northwest end dipping about 40 degrees to the

northeast, cuts across the limestone beds nearly at right angles, and appears

~to displace the limestone on the northeast side of it at least LOO feet north-

west (as measured on the 200 level). The surfaces of movement of this fault




are no longer visible; they have been metamorphosed, intruded by granite,
and mineralized, but the existence of the dislocation is certain because
of the visible offset of the limestone beds.

j( ' At some time subsequent to the formatiom of this feult, granite wes in-
truded into the limestone. The granite contact follows the northwest fa.ﬁlt
in the central part of the mine. Northeast and southwest of the fault, the
contact follows the northeast strike of the lime;stone (buj; cuts across it
somevhat on the dip). As & consequence, the grenite-limestone contact in
the mine, as viewed in plen, has the zig-zeg form shown diagrammetically in
Sketch 1, in which the three distinet parts of the contact, trending respec-
tively northeast, northwest, and northeast, a.;'e lebelled 1, 2, 3, respectively.

A ore waé formed at many places along the contact, but the largest ore
masses were formed along the northwest fault where the limestoneA presumably
was somswhat shattered, and where the grenite cut sharply across the bedding,
and the ore-solutions thus more easily penetrated the bedding-plenes, effect-
ing o more extensive replacement of the limestone. Conditions for ore deposi-
tion were likewise especially favorable in those northeast-trending parts of
the contect lying contiguous to the northwest fault. It may be stated quite
confidentially, therefqre , that the more productive ore bodies are related
dirertiy to the northwest fault, and that the future of the mine be dependent
.very largeiy on the stmcfural behaviour of the fault at greater depth.

See Sketeh 1. Part 1 of the contact dips essentially vertically; part 2,
the northwest fault, dips sbout 40 degrees to the northeast; and part 3 dips
a.round. 60 degrees to the southeast. The geometrical consequence of this down-
vard convergence of the two northeast-trending contacts is that the northwest
part becomes shorter and shorter as greater depth is attained, and would ulti-
mately diseppear entirely. The Northwest-trending pert of the contact; con-
sidered as an area, is roughly triangularA with apex pointing downward. The
diminution of the length of the northwest section with inereasing depth is
clearly shown in the geological plan of levels 200, 300 and 400 (see figs. 2,
3 and 4). On 200 level, the northwest part is about 400 feet long; on 300 level,

_ perhaps around 250 feet; and on 400 level, perhaps around 100 feet. The north

west contect thus has decreased in length by about 150 feet for each additional




SKETCH |

DIAGRAMMATIC PLAN OF NEVADA SCHEELITE MINE SHOWING
POSITIONS OF GRANITE-LIMESTONE CONTACT ON THE UPPER
FOUR LEVELS AND HYPOTHETICAL POSITIONS OF CONTACT ON
FUTURE LOWER LEVELS.

NUMBERS 1,2,3 INDICATE THE THREE MAIN SECTIONS OF THE
CONTACT, THE NW-TRENDING SECTION BEING CONTROLLED
BY A PRE-GRANITE FAULT.

BLUE INDICATES LIMESTONE SIDE AND YELLOW,THE GRANITE
" SIDE OF THE CONTACT ON EACH LEVEL.

STIPPLING INDICATES THE PART OF THE CONTACT SURFACE
MOST FAVORABLE FOR ORE. IT CORRESPONDS TO THE

PRE-GRANITE FAULT SURFACE.

APPROX. SCALE
1" = 200 FEET
W. C. STOLL JANUARY , 1955
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100 feet of depth.

It is not possible to predict the behaviour of the contact beneath the
lowest level of the mine. It is possible, for example, -that the grenite
mey cut beneath the limestone, obliterating entirely the seoiogica.l strue~
ture on which the ore depends in the present levels. There is, however, no
evidence of this as yet. If, however, the lmown structure of the contact
should persist without major deviation to greater depths, a situation like
thet illustreted in Sketch 1 would obtein. At, or somewhat above, the future
500 level, the two northeast contacts would meet, and the northwest contact
would have diminished to e point. The entire contact at this level would

thus be roughly e straight line running northeast, without a northwest -

striking section at all. Beneé.th the S00 level, howaver, the two northeast
contacts would diverge, and the northwest part would again come into existence,
this time as a triengle with apex upward, and the ﬁorthvest-trending section
of the contact would inerease in length on each successively deeper level.
Also, on the northwest contact below 500 level, the limestone would form the
hanging wall end the grenite the footwall, which is exactly the opposite of
the relations obteining in the upper levels. The zig-zag pattern on each
level below the 500 level would be reversed from what it is on 400 level and
above (Sketech 1).

If this geometrical concept should prove to be the fact, what might the
consequences be as regards the ore body? The ore would be expected to follow
the contact as befors, Or 500 level, it would strike northeast, without major
devistions. Below SOO, the reverse zig-zag pattern would come into effect, and
the biggest bulges of ore might occur along the northwest contact, as before,
with the difference that the fingers of ore would run into the hanging wall
rather then into the footwall, If it should eventuate that the 500 level is
not so productive as any of the levels sbove, this should be atbtributed to
the convergence of the two northeast contacts, but it should not cause undue
discouragement, at least until the 600 level has been thoroughly explored
and found wanting. The prospects for good ore in depth, however, seem favor-
able, and there is no presently known reeson for concern.

X The form of the ore body, insofar asg known and insofar as can be surmised



ie shown on the geological maps, and sections accompanylng th:i;s report.
Description of parts of the ore body is given in the ensuing chapters ebout
mine working and ore possibilities. Mtho@ g8 vieved in any single plan

or section the ore appesrs discontinuous, yet it is believed that if all three
dimensions were fully explored,; the ore would be found to be an essentielly
continuous single body (with a few minor éxceptions) s if extreneous accidents,

such as dikes and leter faults, are disregarded. The form of the body is
complex vhere it follows the northwest fault, but tends to be tabular on the
two northeast contacts.

Faults
* A nuber of northeast faults, younger then the dikes, cut the ore de-
posit and divide it into segments. These faults eppear to have suffered
strike-slip movement principally. The displacenents are not great - perhaps
a few yards at most. On the geologic maps end sections, the faults are
labelled A, B, C, ete. in order to identify them.

DESCRIPTION OF ACCESSIBLE STOPES

200 Level
Stope 2-250 is the only stope on 200 level that can be safely entered through-
out its extent. The geclo@'of the sill of this stope is shown in fig. 2
(Geologic plan of 200 Level), and of the stope itself in fig. 5 (stope plans).
There amiears to be plenty of ore in this stope, but the limits of it are un-
known beeause the adjoining stopes are backfilled and cannot be mapped. Above
the 9th floor, in the raise, ore is _reported to continue upward to about 100
level. It appears that there should be no unusual difficulty in mining this
remaining ore wherever it appears, both on the sides and in the back of the
stope, and it is likely that several thousand tons msy be availsble here.

Very high grade ore was seen at one plece in the back.

Southwest Stope - An old stope lying at the extreme southwest epd of 200 level

was mapped on the first floor (see fig. 5). Five additional floors were visible
ebove but were not entered because the timbers did not appear sound. At the

goutheast end of the stope is an ore pillar, Separating the Northwest stope




from another old stope & few yards to the southeast.

300 Ievel
Stope 390 - Only the first floor of this stope is accessible, and the geolo-

gy of it is shown in fig. 6. The stope reportedly extends all the way to
200 level. A half-set of ore was excavated in the floor of 300 level, and
the ore is lmown to contimie farther downwerd from diamond drill holes that

cut it below.

Stope 3-560 - These workings consist of five stopes: 560, 560E, and inclined
stope connecting with 560E, S560W, and a fifth stope lying e few yards west
of S60W, and connecting with it ebove the level. Only pert of 560V is acces-
sible, and this part was mapped, as well as the other stopes in their entirety.
See fig. 3 (Geologic plen of 300 level), fig. 6 (stope plans), end fig. 1k
(Section VII).

The tactite in and near whare these stopes are eitusped has been pene-
trated by the Pollowing listed 18 dismond drill holes: -

3-65A 3-165A
66A 1664
68A 167A
QTA . 168a
98A 1694
161A 170A
162A 171A
1634 e -
16ha 173A

From the logs of these holes, es well as from the geology visible in the
stopes, the plans of the 560 stopes (shown in fig. 6) were constructed.

DD Hole 3-67A passes beneath the ore, as shown iﬁ Section VII, and this
fact would appear to irdicate that the ore along this section, and probably
also that lying west of it, does not extend vertically dowmmrdverym, but

—

rather plunges at a gentls inclination to the east, entering the west end 'of
Stope 4-620B. The absence of ore sections in DD Holes 4-120A, L-121A, end
1-156A, a1l on k00 level (fig. 4) does not, however, prove that the ore does
not continue vertically downwerd because these holes are not long enough to
reach it 1f it did.

Judging from DD Holes 3-163A and 3-166A, part of the tactite body extends

upward &t least 50 to 60 feet above 300 level. Ferther up, it is probably cut




off in an irregular way by the big dike seen in the corresponding part of
the 200 level (see fig. 2). -

The ore body in which the 560 stopes are excavated appears to be a great,
irveguler lobe, extending westwerd from the grenite contact and lying meinly
in limestone. |

In the stopes (fig. 6), the ore is cut into three or more segments by a

lerge dike that is probably connected to the similar intrusive body on 200
' level. The presence of this dike complicates the problem of mining the ore,
but nevertheless some of the ore segments have been large emough to be stoped
individually. |

Stope 560 lies on the grenite contact, which locally arches above the
first floor, forming & roof. The tactite beneath Stope 560, as vell as the
tactite immediately north and esst of it, dip into stope 620B end also into

the footwall of this stope.

Stopes 800 and 900 - See fig. 3, 6, 9, 10 and 11, which illustrate the geology

of these stopes. The ore is an upward continvation of. The ore in stopes
L7455 and 4-685. It ocecurs as a thick lens, striking about northeast and
dipping from 35° to 50° to the southeast. The footwell is limestone and the
hanging wall of the stope is demarcated by Feult B, which flatiens markedly
in stope 800 (see Section IV). The ore at mosgt places butts un againgt this
fault. In and above the fault is e persistent dike, strongly sheared. The
fault seems to have followed this dike. Above the fault and the dike- is
grenite, presumably. There exists, however, the certeinty that a segment of
the ore body lies south of (above) the fault, in one or more places. This
is shown by the ore section in end near the end of DD H 3-139A (see fig. 3)
which clearly lies south of Fault B. Thére 15 an excellent chance of & good g
oré body here, and extending southwestward along the fault, s well as up- |
ward in the hanging well of stopes 800 and 900, and this possibility should
be investigated.
The ore in the back of stopes 800 end 900 should contime upward until
cut off by the dike showing in the 200 level drift.

wlQe=




400 level
Stope u—ghoextenasanthewayfrmuoowmleveu. The two upper
£loors beneath 300 level, were mapped and the geology is shown ‘in fig. 6.
Additional ore has been found by dismond drilling east of Feult G, below

300 level.

Stope 4580 is & timbered unfilled stope extending upward from the 400 level,
on the eeme ore body es that mined in the adjacent stopes, 580W end SGOE.
It is inaccessible. A granite honging wall was found 6 sets up.

Stope l+-580W - The geology is shown in figwe 7 (stope plans) and in figures
13 end 15 ( sectlons VI and VIIT). The supposed outline of the ore on the 40O
level is shown in Tig. b,

See Section VI. On the south, the ore is bounded by Feult D and by
granite; below by a flat-dipping limestone floor, and above by Fault E, which
dips gently to the south, apparently as e link between Fault D and Fault C.

. granite and dike rock lie above Fault E, insofer es is knowm, but there is
the probability of ore sbove this fault neaver its junction with Feult C.
The ore presently exposed in the north face of the stope on the 2nd floor is
believed to extend all the way to Feult C near the edge of stope L-620B.

The north face of the stope on tha 2nd floor shows & horse of limestone
with good ore below and sbove, up to the Feult E, above which is granite.
This face should be advenced in spite of the limestone, which can be drilled
and blested separately from the ore.

See Section VIII. The ore in 5807 is the contimuetion of thet in stopes
580 and 580E. Above the top of 580 and scuth of Fault C there is +the possi-

bility of more ore perhaps cornecting somehow with the ore im the sill of 300
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level benesth stope 3-460.

Stope 4-580E - This stope liee south of Feult C end immedietely eouth of Fo.

£20-C, with which 1% connects on several of the upper floors. The geology is
shown in fig. 7 (stope plans) and figures 11, 12 and 15 (Sections IV, V, and
VIII).

The bottom of the ore seems %o be on the 400 level, upward for 3 floors,

the ore extends as a rather narrow lens bounded on the northwast by limestone




and by Feult C and on the southeast by granite. On the hth floor, the
southeast contact swells sbruptly outwerd into the grenite, forming a much
wider body.

The northeast end of this ore lens lies egeinst granite on the 40O level,
at the end of the drift. The pitch of this texmination of the lens is about
450 to the southwest, so that the ore extends farther and farther to thc
northeast as the tope is ascended floor by floor.

These‘observations indicate the possibility of an important ore reserve
directly above end also to the northesst of the present top of stope 580E.

. Tt is possible thet this ore connects in some way, perhaps circuitously, with
the ore lying in the sill of 300 level directly beneath stope Fo. 3-460
(See Section VIII).

The southweg‘b face of S80E is in ore thab formé a pillar between 5863 and
580. This piller can be mined. On the 3rd floor, south side, a pocket of
extremely rich ore is vigible in grenite. Its extent is unknown, but probably
emall. It should be investigated by mining outwerd a set.

Stope 4-620B - Stope 620B adjoins 620C on the northwest, extending upward from

40O level 12 floors, nearly to the 300 level. All but the 1lth and 12th
floors are backfilled and therefore inaccessible. Two raises connect the
11th floor of 620B with the Sth floor of 620C, below. The geology of the ac-
cessible parts of this stope is shown in Tig. 6 (stope plans) end in figures
12 and 13 (Seetions V and VI). ‘

Fault B crosses stope 620D, dipping about 1o° to the south (see fig. 6)
and ore hes been mined on both sides of the fault.

See Sections V and VI. Both show 21l the ore lying in the footwall
(north) of Feult B, vhich may be correct insofar es the planes of these sec-
‘tions arve concerned. The plan of floor 11 (fig. 6) shows additional ore ly-
ing south of Feult 3. Stope 620A, entirely inaccessible, is seid to be situ-

© ated south of Feult B, but its cutlines are unknown. In any case, it is

likely thet the ore lying south of Feult B is somehow conbinuous with the ore

in the sill of stope 3-460. ILikewise it might be continuous with the ore in

stopes 580E and S80W.




Ove appears all along the portheast fece of the stope on the llthAfloor,
north of Feult B, and also near Raige 620. It extends %o the esst and west,
and i# contimuous with the ore north of Fault B in stopes 4-620C and 4-665.

mactite remains in the back of floors 1% and 12, up to the 300 level,
although epparently cut by a dike (fig. 13, Section Vij. This ore probably

will be left as & pillar until a laterstage of the life of the mine.

Stope 4-620C - The geology of this stope is 11lustrated in fig. 7 (stope

plans) and figures 11 snd 12 (Sections IV end V). Most of the ore produced
o dete hes been mined from ea important segment lying between Faulis B and
C, and this segment extends westward into stope 620-B. A pillar of ore
separetes the two stopes.

Above the Sth floor of 620-C, ore extends upward to Faults B and C, which
appear to converge and join above the stope (See Sections IV and V).

Between Faults B and C, a.t.- the east face of the stope, there 1s ore on
the 2nd and 3rd flooxs, which should extend several yards farther west. On
the bth and 5th fleors, this ore "as alveady beeh mined up to a limestone
wall. |

Forth of Fault B (see fis. 7), there is additional ore that represents |
an extension of the ore visible in stope 4-685, to the northeast, and of the
ore lying north of Feult B in stope h-620B, ebove, and to the west.

To the south, beyond Fault C, is stope %-580E, which elso contelns im-

portant quantities of ore.

Stope 4-685 - The geology is {1lustrated in fig. 7 (stope plans), fig. 11
(Section IV) end fig. 16. The ora visible in the stope is an extension of
that seen in the northwest corner of stope L-ThS (see g, 'T):

Above the 5th floor, at the raise, a limestone hanging wm f?ﬂéfb&é‘””
dipping gently to the southwest. Above the limestone is the same dike that
~ forms the roof of stope 4-T45. More ore should be found above the dike.

The visible orve {(Section IV) extends upwerd and o the northeast between
1imestone walls. It should be mined both upward and eutward, likewise on ell
flocors toward the east (until connection is made with stope 4-Th5) and west

(until connection is made with stope 1-685 (see £ig. T).
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Stope 4-745 - The geology of this stope is shown in plan in figures 4 and

7, and in section in figures 10 end 16. It is limited ebove by the seme dike
as that forming the footwall of stope :-1050. The northwest wall is lime-
stone and the southeast well is composed of granite, limestone and dike wock,
211 lying northwest of and close o Fault B. The ore extends up to the fault
at some points, end there exists the possibility thet part of the ore body
1ies on the other side of the foult, which, in the locality of this stope,

has not been explored.

The Porm of the ore body is irregular (see fig. 7, stope plans). It
seems to extend from the northwest part of the stope into the edjoining stope,
4685, vhence it runs farther west into that part of stope 620C 1lying north of
Faillt B. ' :

Beneath stope 4-745, ore lies in the sill of 400 level.

The ove remaining in stope 4-T45 is: =) above 6th floor and below the
overlying dike; b) in pillar between stope and stope 4.685; c¢) a bulge of ore,
pitching gently westwerd, at the extreme west end of the stope. ~Additiomal

ore lies sbove the dike. ' 4

Stope 4-1000 - The ore on which thig stope is excavated was first found in

4.1000 erosscut Northwest (fig. 4), on which a ralse was driven end a stope
excavated up & floors (Jan. 21, 1955). As nﬁ.y be seen in fig. 4, this 6re

in the etope is geologically part of the same body es thetmined in stope

4.1050. Although the physical continuity of the ore is interrupted by & par-

tition of grenite, "horses” of limestone end intrusions of bagic dike material.

In the neighborhood of 1000 X-cut (Gection II) the southeast limit of the ore

ig formed of & thick wedge of marble. The northwest well is limestone. Ore,

provén by drifting and diemond drillmg, lies immedietely *bo*ﬁhsw-mrtmt,“’ g

and also to the southwest; where, however, ite length is as yet unexplored.

Stope 4-1050 - This stope wes commenced in Nov. 195k in a wedge of ore lying

between Feult A and Fault B (see fig. I) and overlying a basic dike, visible
at several places on the level, striking sbout WNW end dipping sround 20° to
the north. The ore in this stope is . continuation of thet mined in stope
745, but sepereted from it only by the dike, which forms & naturel footwall
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of the stope (see fig. 7, floor 13, elso fig. 16). To the northwest, the
gtope joins with No. 4-1000 stope, shich was commenced in December 195?’1.

The ore mined in these two stopes ie actually parts of a single body separated
locally by a mess of limestone thet probably tapers out upwerd, so that the

ore secti;ns merge (see Section II, fig. 9) and continue upwerd to the 300
level as a single mess.

Fault B (see Sections I and IT) epparently form the limit of the ore on
the southeast, beyond which the eveilleble information indicates the preasence
of grenite and dike rock. There iz, however, the dia'bax;t possibllity that
additional ore lies southeast of Feult B, and the feults should therefove be
crossed 2t several polnts in order to prospect the other side. In any cese,
the ore should be mined rﬁ.ght up to Fault B, unless intei'vening rock (dikes,
ete.) locally appesers.

Upward, following the dike as a footwall, the ore eiztends all the way
%o the 300 level, over & strike length of at least 175 feet (the distence
between Sections I and IV), and constitutes an important ore reserve.

Beneath the dike thet forms the matural footwell of stope 4-1050, addi-
tionsl ore exists in stopes L-T4S and k-685 (see descriptions of) end also in
the L0O level sill, beneath the lower contact of the dike (see Section I,
fig. 8).

Northwest of the stope, across Feult A, is additionsl ore, which might
be mined from stope 4-1000 or frem another new stope to be started farther
%o the northeast, in the wide part of the kOO level arift (See fig. U4).

ORE RESERVES

The ore reserves include only that ore of which there is conclusive. evi-
dence of its existence (from direvt observation, diamond drill core logs, AET Y
etc.), and which hes been sufficiently explored to allow the forming of a
reasonably secure conception of its size, shape and grade. Obviously, then,
the reserves do not embrace all the ore in and around the mine, which is an
unknown quantity at the present stage of development. There probably exist
important tonnages of ore in excess of the calculated reserve, but they have

not been explored. encugh to permit any but a rough end unrelieble guess about

their size.




Geological factprs nabturally influence the reliabllity of the reserve
calculations. The ore deposit is highly irregular in form, subject to
ebrubt and (in détail) unpredictoble pinches, swells and terminations.
This is owingto its nature as a contact metasomatic deposit. Furthermore,
there exist in the deposit masses of tactite containing very little schee-
lite. It is impossible, at the present time at least, to foresee where
these might occur. Finally,; the original complicétions of form are fur-
ther complicated by the presence of intrusive igneous bodles of irregular
shape, which penetrate the ore at many places, and also by the existence
of a number of longitudinal post-ore faults that slice the deposlt into
individual segments. With these geological'conditions, the only ore that
cen be considered es truly "positive" must be so thoroughly punctured by
workings and drill holes theit little remains of it. In the computation.
of "probable" ore, a 1it£le more latitude is permitted, and the observ-
able geoloéical features are projected short distences, unless there is
evidence that such extgnsions cannot exist. Furthermore, as 1s evident,
the reserves must be limited to those parte of the mine open to inspec-
tion and which were sctually inspected.

The quantity of ore that is ultimetely mined from a reserve block
- depends partly on the care and)thoroughness with which the ore is follow-
ed and excavated 1n the stopes. In’the figures given, there is no allow-
ance made for'pillars, beesuse it 1s believed that stope pillars are
unnecessary if square-set mining is carried on properly. Drift pillars
will probably be left at many places, but should be eventually recover-
able.

The grade assigned to the various reserve blocks is & compaa_»i?tieu' R e
figure derived mainiy from ore car assay and DD core assays. Tonnages are . :
calculated from the geologic maps and sections. The average specific
gravity of the ore is gbout 3.1, which gives a factor of 10.35 cubic feet
per short ton in place. The ore blocks were calculated entire and then, in

some places, a certain small proportion of the tonnage was sllowed as
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"positive" ore, the belance being assigned to "probable” ore. Possible
ore is excluded from the reserves. | .

.Fiﬁélly, it should be stated that the estimate is only a preliminary
one. The careful channel sempling and measurements necessary %o a proper
reserve estimate were not made, partly from lack of time and mostly from
doubt as to the practical value of such work, especially when the necessary

time and expense are considered.

BLOCK I extends, on the 400 level, from Section I near Raise 1050, north-
eastward to the place in the wide part of the drift where the ore narrows
abruptly, and upward from 400 to 300 level. This block is penetrated, on
400. level, by DD Holes 4-196-A, 4-197-A end 4-255A, and by 3-230-A just
above the level. HNarrow bands of ore were intersected by three flat DD
Holes (3-270A, 3-272A and 3-273A) on 300 level, which determine the posi-
tion of the upper edge of the ore block. Two thousand tons probable ore
are computed in this block, with average grade of 1.1% W03, taking into ac-
count the grade of ore from stope 1050 and of the ore sections out in the

DD Holes, as well as of the ore visible in the drift.

BLOCK II lies between cross-sections I and II, above stope 1000 and 1050,
up to the 300 level. The ore reserve in this block is estimated at 5500
tons, after deducting the tonnage nined to Jan. 22, 1955. The average grade

is estimated at 1.3% W03, based on the production from stopes 1000 and 1050.

BLOCK III is between Sections II and III, above the dike that forms the foot-
wall of stope 1050, southwest of the present (1/22/55) faces of stopes 1000
and 1050, and beneath the sill of 300 level, which is in ore throughout the
length of the block. DD Holes L-150A and 4-263A cut this ofe above the dike
and below 300 sill (See fTig. 16). The estimated reserve is 15,000 tons, with
- the possibility of an additional 15,000 tons. The grade, estimated from pro-
duction of stopes 4-T45, 4-1000 and Lk-1C50, a8 well as from the grade of the
ore mined from the 300 sill below stopes 800 and 900, and that of the ore

sections in DD Holes 4-150A and 4-263A, is estimeted at 1.5% W03.



BLOCK IV is the wedge of ore between Sectiom III and IV (See fig. 3) in the
8ill of 300 level and sbove the dike visible is the backs of stopes L-ThS
end 4-685, which is the seme dike as that forming the footwall of stopeA
4.1050. The reserve in this block is 2700 tons with average grade of 1.5%

WOB .
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BLOCK V iies beneath 300 level, on the north side of Fault B, and extends
from Section IV westward to Section VI, nesr the northesst face of stope
4.620B. The lower limit of the block at Section IV is the top of the dike
exposed in the roof of stope %4-685 (7th flobr). On Section VI, the lower
limit of the ore block is Famlt B, waich seems to reverse to dip in stope
4-6208 (See Section VI).
| On Section IV the ore is assumed to form a single body. At Section VI =
1t appears that a wide partition of limestone separates the tectite into two
branches. The lower brench is exposed on the 11th floor of 620B, in the
short crosscut to the new Raise 620. It is also exposed in the northwest
part of stope 4-620C, north of Fault B, on floors 2, 3, 4 and 5 (See Fig. 7),
and it has been cut by DD Holes L-245 and 4-247 on the 40O level (See fig. k).
The upper branch shows on the northeast wall of -620B, 11th floor (See fig.
6). '
Ore is known to lie in the sill of 300 level at the upper limit of the
block.
The outlines of the ore in this block are rather indefinite, and the ore
reserve computed here is limited to a block extending 20 feet downward below

300 level, and which is calculated to contain 5700 tons, with average grade

of 1.2% WO3. This grade is & compromise between the grade of ore mined in

Er

the 3-800 stope sill (1.5%) and that recently mined a short distance. bencasii IS

the dilke in stope L-685 (0.73%). There is the possibility of additional ore

(possible ore) amounting to as much as 15,000 tons.

BLOCK VI includes the ore in the back of stope 4-620C from the 6th floor,
between and up to the supposed junction of Faults B and C (See Section V),

and the ore in the pillar separating this stope from 620B, as well es the
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ore extending northeast from ‘the stope, between the two faults. It ex-
cludes ore lying north of Fault B and south of Fault C (See 7ig. 7). Bloek
VI is estimated to contain 2200 tons with average grade of 0.9% W03. The

recent production from 620C has assayed 0.91% WO3.

BLOCK VII surrounds stope 4-685, beneath the roof dike exposed on the Tth
floor, extending to stope 4-745 and elso 25 feet westward, toward stope
L.620C, as well es down to the %00 level. BExcluding the c;re nined 'from
November 26, 1954 to January 1k, 1955 from thi_.s block, the reserve is esti-
mated st 3000 tons, with average grede of 0.8% WO;. There 1s the possibillty

of additional ore.

BLOCK VIII is south of Fault C, in the back of stope S80E above the 5Sth floor,
and to the northeast. It includes also the ore pillar separating the stope
from stope 580. Extending the ore 20 feet upward as well as northeastward,
the reserve is computed as 2000 tons, with average grade of 1% W03. The 6re
mined from the stope to 1/21/55 averaged 1.04% WO3. There is the good possi-

bility of much more ore than here calculated.

BLOCK IX is the northward extension to Fault C, below Fault E, of ore visible
in the north faces of stope 580W, on the first and second floors. The esti-

mated tonnage is 2000 tons .with grade of 0.7% W03.

BLOCK X lies beneath 300 level, west of Section VII, in the wide, irregular
ore .body that has been partly mined in the 560 stopes. As before stated (see
deseription of stope 3-560), this ore is believed not to extend vertically
downward very far, but rather to plunge at a low engle to the east; entering
the west end of stope 4-620B. Assuming a downward extent of 10 feet, this
block contains 2000 tons. Additional, possible, ore lies below that. The
average grade, Jjudged from the stope production end assay of ore sections in

the DD Holes is 0.6% Wo3.

BLOCK XI is in the same mass of ore as Block X, but lies above the 300 level,

as well as west of Section VII. Part of it has been stoped in 560E and 560W.



The average grade of the stopes was:

5608 0.51%  Wo
5600 0.37%  Wos
5600 extension 0.66% WO%

Taking DD core assays also into account, the average grede of the block
is estimated at 0.6% wo3 » and the probable tonnage, up to the 6th floor, at
LOOO tons. There may be ore in excess of this. |

The part of the tactite body lying between Sections VI and VII on 300
level (fig. 3) appears %o be lergely too low-grede to mine, and it is there-

fore excluded from the ore reserve.

BLOCK XII comprises the ore in the back of stope 800E extended up the dip
for & distance of 40 feet above the 6th floor. The reserve is estimated as

2000 tons with grade of 1.4% WO_. There is the possibility of additional ore.

3

BLOCK XIII comprises the ore in stope 900A projected 60 feet up the dip to-

ward 200 level. The estimated tormage is 1500 with grade of 1% wo3.

BLOCK XIV represents the ore gbove the 3rd floor of stope 900B projected up

the dip 60 feet. There are 750 tons of ore reserve with grade of 1% W03.
There may possibly be additional ore above Alocks XTIT end XIV.

BLOCK XV is the ore visible (essuming short extensions) in the walls end back

of stope 2-250, which should easily exceed 2000 tons with grade of 1%.

BLOGK XVI extends downward from the 400 to the 500 level between Sections I
and II, and 10 feet on either side of the sections. The calculation is based

on geologle cross-saections I and II constructed from DD cores and from the

geology of 1000 shaft, mapped by E. A. Hollingsworth. The reserve of probable

ore in this block amounts to 6000 tons with average grade of 1.2% wos.
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Table & SUMMARY OF ORE RESERVES AS OF JANUARY 22, 1955
(Preliminary estimate only)

Positive Frovable Total Ore Total Units WO

Block Ore Ore Reserves (Grade Units recoverable

No. Tons Tons Tons - % W05 WO, at 83% -
tiev I 4 2,000 2,000 523 1,1% 2,200 1,820
47000 —r050 II 500 5,000 9,500 73 42 1.3 7,150 5,930
T45 4 111 2,000 13,000 15,0006 457 1.5 22,500 18,700
7454 . o " 700 2,000 2,700 1.5 - 4,050 3,360
t2008 v 5,700 5,7005782 1.2 6,840 5,670
cap ¢ VI 500 1,700 2,200 0.9 1,980 1,640
¢ 35 Vi1 500 2,500 - 3,000/75% 0.8 2,400 1,990
580 -5 50EVIIT 500 1,500 2,000 1.0 2,000 1,660
4-L50w  IX 2,000 2;0001727 0.7 1,400 1,160
~ R 2,000 2,000 0.6 1,200 -~ 995
g=35co X1 4,000 L,000 75 0.6 2,k00 1,990
3-goog XII 500 1,500 2,000/272 1.k 2,800 2,320
3-900A XIII 500 1,000 1,500/929 1.0 1.500 1,240
3-9%8 XIV 250 - 500 750 1.0 80 620
2-250 XV 2,000 2,0007¢c<2 1.0 2,000 1,660
So0 onis XVT 6,000 6,000//72 1.2 7,200 5,970
Totale 5,950 52,400 58, 350 1.17 68,370 56,725

CTHER ORE POSSIBILITIES AND CORRESPONDING RECOMMENDATIONS FOR EXPLORATION

In this chapter of the report, a list is given of the additional ore
possibilities (exclusive of ore reserves) that exist in the mine. The numer-
ous items in this list fall into two categories:

(a) Possible ore includes the following:

i) ore penetrated by workings or core drill holes, but which is in-
sufficiently explored to permit forming an sdequate idea of size,
shape and grade

ii) projections of known ore bodies, based on geological inference.

1ii) known tactite bodies that sre too low-grade to mine according to
present information, but which might contain commerciel ore in
some part of them as yel insufficlently explored.

(v) Other ore possibilities about which there are no specific data:

The enumeration follows, with recommendations for exploration where
called for:

i~
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Locality

Above 100 Level: 1) The surface geology, &s mapped by
the U. S. Geological Survey in 1943 - 1944, is shown in
Figure 1. Maps of the 50 and 100 levels and part of the
200 level were also prepared at that time by the U.S.G.S.,
and are filed in the engineering office at the mine. The
50 and 100 levels were not studied during the present in-
vestigation. They are reported to be mostly inaceé€ssible.
In the sbsence of meps revealing the extent and geology of
the old stopes, it is not possible to formulate a definite
idea of the ore possibilities on these levels.

200 level: 2) With one exception, the numerous stopes
above the 200 level are insccessible or mostly inaccess-
ible. Southwest of the main shaft, however, are several
timbered, unfilled stopes, now unsafe to enter, which
could be easily repaired encugh to make mapping possible.
The filled stopes are permenently inaccessible unless, at
some future time, it is decided to mine them sgain.

3) Ore has been found in the granite, apparently rather
fer from the limestone, by diamond drilling on 300 level.
Equal possibilities exist on the 200 level.

L) See Figure 2 (Geological Map of 200 Level).

DDE 2 - 32A penetrates ore at & point well beyond the
limits of the old stopes in this vicinity. This may repre-
sent & segment of the orebody sheared off and isolated east
of the hanging wall fauit, known from old maps to be present
in this part of the mine.

5) See Fig. 2. In the crosscut running west from spad 15A
there is tactite on the south wall, beneath a thick, gently-
dipping porphyry dike. It probably extends southwestward
into the limestone es indicated by DD Holes 2-89A and 2-73A,
but does not seem to be very important. i

6) See Fig. 2. 1In end near the second crosscut west
(Spad 20A), there are three places where ore runs westward
or southwestward out into the limestone walls. These are
drift pillars beneath old stopes.

Exploration R#commendations

1) Unless high price for tungsten can be foreseen for some 3
time into the future, it is doubtful whether the reopening

of these levels is called for. All the available geologi-

cal information should, however, be gethered and plotted when
there is time for it.

2) The unfilled stopes southwest of the main shaft should
be retimbered encugh to meke the back and sides safely
accessible, and should thereafter be mapped and sempled.
Subsequent exploratory work would depend on the results
shown by the geological study.

3) Systematic diamond drilling of the grenite should be
done con 200 level as soon as convenient. The drill sites:
and directions of the holes can be decided by the mansge-
ment, and the resident mine engineer.

22~

L) Crosscut east from the haulageway, through the old
caved workings to the position occupied by the ore at the
end of the DDH. If the ore appears important, follow it
with a drift. Alternatively, it should be possible to gain
en adequete idea of this ore by diemond drilling several
holes upward and to the west from Level 300, near the foot
of Reise 3-550B (see composite plan of levels, Fig. 1).

5) The tactite should be sampled. If of ore grade,it
should be explored by a short drift southwestward.

6) The extent of these pillars should be investigated and
they should eventually be mined.



7) Generally speaking, the limestone lying southwest of

the northwest trending part of the 200 Level haulageway has
been insufficiently explored for possible further footwall
projection of the mein ore body. Although there are no

positive ore indications (except the southwestward striking
ore protruberances mentioned in 6), sbove (Fig. 2), it is
advisable to diamond drill this footwall rather thoroughly.

8) Northeast of the 24 crosscut (sped 204) the drift lies
largely in dike rock. This intrusive mass is large and
irregular in form, due partly to faulting, and has obscured :
. the ore possibilities in this part of the level. Insofar as
can be seen, the intrusive dips from 45 to 65 degrees to the
southeast. It cuts off the ore extending upward from the
corresponding section of the 300 level, and it likewise cuts
off the ore extending downward from the surface. (See Cross-
sections IV, V, V and VII.) Because of this dike, there

is no ore to speak of on this part of the 200 level, except
at the end of it, in and near 1000 X cut north, where a small
orebody has been partly mired in the footwall of the intru-
sion. Beneath the dike, however, there should be plenty

of ore, judging from the powerful ore body exposed below in
the 300 level drift and stopes.

Above the 200 Level there are several stopes, but they are
inaccessible and their size and ore coatent are unknown.

9) At the northeast end of the level, ore shows in the work-
ings and in several of the diamond drill holes (see Fig. 2),
and the bothersome dike seems to be diminishing in width.

300 Level: 10) Near spad 309, some tactite of ore grade
was found in DD Holes 3-281A, 3-278A, 3-282A, and 3-2834,
above the level, and bands of tactite were found in the
adjacent holes 3-279-A and 3-280A. These intereepts prob-
ably are on the same small body as appears in the drift,
between limestone walls, a few feet from the coller of
the holes.

7) From the second crosscut (at spad 20A4) drill four
150-foot holes: a) flat hole due south, b) flat hole S 25E,
about parallel to haulageway, e) up 20 degrees, SI15E, d)
down 20°, S15E.

From the first crosscut (about 30 feet in from spad 154,
drill three 150-foot holes: 1) flat hole N25W, about para-
1llel to heulageway, 2) up 20 degrees N15W, 3) down 20°
N15W.

8) The exploration of the ore possibilities below the dike
are described in the exploration recommendetion for 300
level.

Above the 200 Level, it is first necessary to put the
stopes in an accessible, safe condition, insofar as pos-
sible, so that they can be mapped and a definite idea
formed of the ore possibilities in this locality. It
would probably be a mistake to assume that all the profit-
able ore had already been mined. After mapping and
sempling, an adequate diamond drilling program, or other
exploratory program, could be laid cut. ;

9) The drift should be continued at least 100 feet to
the northeast, exploring further the ore found in the DD
holes, and following the contact between granite and lime-
stone.

10) An exploratory raise should be driven 80 feet, about
80 degrees above the horizontal, following the tactite
body as indicated in the DD cores.
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11) RNear sped 309, fouyr wildcat holes (3-27%, 275, 276,
277) were bored southeast into the granite at angles of
plus 10 to plus 30 degrees following the inspiretion of the
resident engineer, E. A. Hollingsworth, and an 18-foot sec-
tion of ore, assaying 0.67% W03, was cut in No. 3-276, 67
feet from the granite-limestone contact. : A
Several additional holes must be drilled to ascertain the
importance of this discovery, but nonetheless it brings
clearly to light the possibility of the existence of ore
bodles iun the granite, rather far removed from the coantact.

12) Near spad 311 (Fig. 3) DD Hole 3-1lA was drilled in
July 1951. A 17-foot section of ore was cut directly below
the sill, and has not been further investigated. It might
be part of the 3-280 - 3-550 ore body, isolated south of
Fault D.

13) See Fig. 3. At the end of the short drift ruaning
northeast from & point near the foot of Raise 3-320 M, a
segment of rich ore is visible in the back and walls,
ebutting sgainst Fault G, which cuts it off. The ore
directly sbove this drift has been stoped, reportedly, but
the drift is blocked and the stope cennot be entered. The
geology of this local ares definitely suggests the possibi-
lity of finding more ore on this level, and this inference
is sustained by the results of DD H 3-286A, drilled down-
ward at 33° below 300 Level (see Fig. 3). Two ore sections
were found in this hole; the first, from 63 to T3 feet may
correspond to the ore mined in and above the 300 level in
the northeast part of Stope 3-390. The second ore section,
- extending from 88 to 98 feet in the drill hole, is believed
to correepond to the faulted part, east of Fault G, of the
ore exposed at the end of the aforementioned short drift.
Both ore sections in the DD core are in granite. The possi-
bilities of a large and valuable ore body on and above 300
Level (as well as below), to the east of Fault G and south-
east of Stope 390 are thus very good.

14) An even further northeastward extemsion of this same
possible ore body mey be represented by the 10-faeot ore sec-
tion found (from 117 to 127 feet) in DD H 3-296A.

11) DD holes 100 feet long or more should be driven on
either side, as well as above amd below the ore intercept
in DD H 3-276. If the results are promising a crosscut
should be driven out on 300 lLevel (already begun - Jan./55)
and the ore body further explored and then developed if
warranted.

Beyond this particular occurrenmce, it is necessary to drill
other holes into the granite henging wall on 300, 400 and
lower levels, in a systemsiic way.

12) A shallow winze could be sunk from the DD station on
300 Level, or several DD holes could be bored steeply up-
ward from the 400 Level crosscut north of spad 408, in

order to get a preliminary idea of the importance of this

body .

13) Clean out the short drift. Advance the heading NUSE
ebout 80 feet, following ore after it is found. Raise on
the ore.

14) After further exploratory drilling, the ore-bearing
area could best be reached by a further northeastward ex-
tension of the new drift proposed under 13) above.
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15) Tectite was intersected in DD H 3-168A a few yards
southwest of Stope 560 W. It mey be a continuation of the

large body partly mined in that stope.

16) FWorth of the wide 500 ore body on 300 level, narrow
tectite sections have been cut in DD Holes 3-954, 3-6k4,
3-177A and 3-1T4A (see Figure 3 and Section VI). The connec-
tion, if any, with the main ore body, is not known. The ore
possibilities hers are fairly good.

17) DD Hole 3-139A crossed Feult B below the northesst end
of Stope 800 and ore sections aggregating 24 feet were
found on the south side (see Fig. 3). This ore is a feul-
ted segment of the ore in 800 and 900 stopes. Its extent.
is unknown but might be great. It may extend upward above
the hanging wall of 800 and 900 stopes, es well as downward;
and it mey extend southwestward along Fault B, possibly
connecting with the ore in the southeast cormer of Stope
620 C, above 400 level.

18) Narrow ore sections were found in DD Holes 3-270,
3-272 and 3-273, at the northeast end of 300 Level (sece
Fig. 3). These represent the upper edge of Ore Reserve
Block No. 1 (see preceding description of ore reserves).
Lateral and upward continustions may exist.

19) Many of the stopes on 300 Level are no longer accessible,
so it is impossible to judge their possibilities of addition-
al ore. There are many drift pillars along the level, between
old stopes, that might contain in the aggregate a worthwhile
tonnage of ore.

20) Between Section VI and Section VII (Figs. 13 and 1k),
immediately ebove and bemeath 300 level, is a wide body of
tactite bounded on the south by Fault B (see Fig. 3). The
hanging wall part of it, near the fault, has been partly
mined on stopes 3-560 (above the level) amd in 4-620B, below
the level. Near the footwall, a small pert of it was mined

W

4

,:5'
|

'15) Drift southwest 50 feet fm the end of the level be-

neath Stope 560 W. 3
y
16) Crosscut to the ore, then follow it with a drift. Dia-

mond drill this area from 300 Level both dowmward and up-
ward.

17) The south side of Fault B on 300 and 400 levels should
be intensively explored by diamond drilling and cross-cutting.
The drill sites and direction of the holes can be selected by
the resident engineer.

18) Drift at least 100 feet northeast on contact from the
northeast end of the level near Spad 337 I. Raise on ore
if good ore widths are found.

19) Where old stopes cen easily be made accessible, this
should be done, and they should be mapped and sampled. Fur-
ther exploration or development could proceed, or net, upon
the basis of these findings. The drift pillars on the
level should be closely examined and s complete list made
of them for reference during future pillar-robbing opera-
tions. Filled stopes must presumebly remain inaccessible
until it is decided to reopen them to mine residual ore, if
any is supposed to exist. A

20) This block mey contain mimeble guantities of ore, and
+ should be investigated by WO reises driven in the tac-
tite on 300 Level.

Below the level, it could best be explored by a sublevel
drift, with short crosscuts where necessary, running north-
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'in Stope S560E (Figs. 3 and 6). 1In the feotwall drift ex-

tending east from Stope S60E toward spad 337D, the grade of
the tactite appears to be very low.

Above the 300 level, the following DD holes were bored with
indicated results:

DDH 3-100A Plus 45° - grade submarginal
3- 994 Plus 20° - grade marginal
3-101A Plus 20° - grade marginal
3-1024 Plus 45° - grade submarginal

Below the 300 level, the following DD holes were bored with
the indicated results:

3-1034 -60° grade submarginel
3:%.22.& —'582 ore

3 - v ore?

3-69A .2_29 marginal

It will be seen from this data that part of the tactite be-
low the level appears to be ore, and the rést is margincl
or submarginal. This block has sccordingly been left out
of the ore reserve because of its epparent general low
grade, and the uncertainty of how much ore it might contain.
Ore that may possibly lie as & floor pillar in the back of
the stope 620B has also been omitted from the ore reserve
because the back is timbered and the ore cannot be seen.

On Section VI (Fig. 13) it will be noted that the ore
appears to be divided by & limestone partition into an
upper branch directly beneaeth Fault B and a lower branch.
The lower branch might be low grade, corresponding to the
low grade section in the footwall part of the body in the
300 Drift above. : :

21) The possibilities of ore additionsl to that estimated
in ore reserve Blocks XI, XII, XIIT, and XIV have already
been alluded to in the description of the ore reserves.

westerly from the new raise 62
Stope 620B. Alternatively this

on the 11th floor of
jrift could be driven from
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400 level: 22) Near the main shaft, west of the short
crosscut starting at spad LOL, tactite was intersected in

DD Hol®s 4-L41A, L-LBA, and 4-UOA. Most of it has a low WO3
content. At this place the granite contact mskes a pronoun-
ced curve (see Fig. 4) and the possibility of an important
ore body is rather good, in spite of the low assays obtained
so far. The mining of vhatever ore exists would presumably
be postponed until the end of the life of the mine, because of
the proximity to the main shaft.

23) At the end of the short comtact drift running east from
spad 408, veneath Stope 340E, good ore, although narrow, is
visible (see Fig. 4 and the sketch of the face thereon). This
ore appears to be a part of the same body as was intersected
in DD H k-115A end in 3-285A (see Section VII), and its ex-
tension even farther northeastward is indicated by the log
of DDH 3-286A.

The downward extension of the ore in the sill of Stope 3-390
is definitely indicated by DDH 3-281|-A, and 3-285A. It would
appear thet this body merges with the one lying immediately
to the south at some place between 300 and 400 levels (see
Section VII (Fig. 1k) end Fig. 3).

There is here, therefore, the strong possibility of an ore
body of great importance. :

2k) 1In this sill of 300 Level (see Fig. 3), several smsll
ore bodies can be seen below Stope 3-550. This ore extends
below 300 Level, as shown by ore sections in DD Holes 3-TTA
and in 3-290A end 3-293A. In 3-293A, the ore was found from
65 to 75 feet below the level. In DD Holes 4-106A, i4-107A,
4-108A, and 4-109A, what is apperently the same ore was in-
tersected at reduced widths, on the 400 level (see Fig. 4).

25) Ore is reported to be on 300 Level, directly beneath
Stope 3-460, but the downward extent and direction of this
ore are problematical (see Sections VII and VIII). DD Holes
3-T2A, 3-T5A, and 3-T6A intersected tactite some of which
was of ore grade. Judging from the DD H logs it seems
likely thet the ore body flattens somewhat below the sill,

e

",

22) Further dismond drilling, {erd and downward from
400 Level is recommended. %

23) On 400 level, drift west 80 feet following the contact
or the ore. Drive & raise on the ore to ccanect with the
300 level drift proposed in 13) ebove, which presumably
would follow the same ore body.

Additional diamond drilling should be done from the 40O

drift between spads 410 and 411, in directions south and
southeast, horizontally, as well as inclined upwerd and

dewnward.

2k) This ore can be explored by crosscutting 40 feet north-
east from the end of the old 400 Level crosscut (spad 408Aa)
to the ore as shown in DDH 4-10TA, and by drifting on the
ore a short distance, with a raise to 300 lLevel. :

25) This possibility may be best explored by diamond
drilling steeply downward along the line of Section VII on
300 Level, between spads 315 amd 317 (see Fig. 3), and
some of the holes should be ineclined toward the east. If
a worthwhile ore body is delineéated, mining might conven-
iently proceed from Stope 4-580W, after it has been
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and plunges at a moderate angle into Fault B, on the south
side of Stope 4-620B (see Fig. 6, plan of 620B Stope, 1llth
floor sbove 400 Level). Possibly, also, the ore mey term-
inate before it reaches Fault B. There is an excellent
chance of a large mass of ore in this area directly be-
neath 300 lLevel sill, and sbutting against Fault B.

26) Directly sbove ore reserve Block VIII which lies
mainly in the back of Stope 4-S580E (see earlier descrip-
tions of 3tope 4-580E and of Block VIII), as well as up-
ward to the northeast and to the southwest, additional ore
may very well lie along the hanging walls of FaultsB and
C (see Sections IV and V). There is the scant possibility
that the ore visible in the northeast face of Stope 580E,
on the Lth and 5th floors (Fig. 7) pitches gently upward,
more or less following Faults C and B on their south sides
o a union with the ore found south of Fault B on 300 level,
DDH 3-139A (see Fig. 3). :

27) FWorthwest of Raise 4-620M (Fig. 4), in DD Holes 4-156A
and 4-157A, good ore sections were cut, lying south of the
projection of Fault B. This ore gppears to lie directly be-
neath Stope 620B, although the position of this stope is not
known exsctly except on the upper floors. Presumably this
ore sbuts against Fesult B on the northesst and continues

some unknown distance toward the southwest (see Fig. 4). The
ore mined in Stope 4-685 continues southwestward along the
LCO level drift, end runs into the northwest wall of the

drift near the point where Fault B crosses the drift. A
short distance northwest of the drift, the same ore was found
in DD Holes 4-1hlA, L4-245A, and L-24TA. Apparently this ore
confinues southwestward until it is cut off by Fault B. Addi-
tionally, there may be even more ore to the north of this body.

The ore lying north of Fault B in this locality is the down-
ward extension of the ore visible in the northwest part of
Stope 620C, which in turn conmects with the ore seen along
the northeast face of Stope 620B (1lth floor) and slso with
that visible in the crosscut to Raise 620, in the same stope
(see Fig. 6 and Fig. 12, Section V). This mass of ore is
probably large, but it has been little explored.

extended north to Fault B (see Section vIi).

26) Stope 580E, as it is continued upward and outward,
should eventually show what ore comtinuations are possible,
as long as the stope is made to extend always to the walls
of the ore and the geology is carefully observed and

mapped.

Diamond drilling should be carried out from the 1llth fiocor
of Stope 620B with the holes pointed southeast along Sec-
tion V, and south along Section 1V, at vertical angles of
minus 30, zero, and plus 30 degrees. These holes might
possibly be substituted by some of those recommended under
17) above.

27) The ore lying both northeast and south®est of Fault B
should be followed by a drift running 100 feet southwest
from spad 415. It should also be ciosscut and drifted on
the 3rd and 6th floors of Stope 620C, and stoped from the
40O level if the grade warrants.
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28) The ore showing in 1000 crosscut, 400 Level, below
1000 Stope, extends southwestward an unknown distance. It

might possibly comnect with the bulge of tactite that runs
out into the limestone at the foot of Raise TL5SR.

29) The possibility of ore in some places south of Fault B
in Stope 4-1050 has been mentioned (see description of

30) The ore in the drift at the northeast end of the 40O
level is very narrow, but further exploration of the con-
tact in a northeastward direction should be done.

31) The possibility of additional ore, above and beyond
that estimated in the ore reserve, has been mentioned under
Blocks III, V, VII, VIII, and X. (See corresponding descrip-
tion of these ore reserve blocks, given in an earlier sec-
tion of this report.)
Below UOO Level: 32) 1In the chapter on Geology, mention
has been made of the possible structure of the ore deposit
at greater depth, below the 400 level (see Sketch 1). The
ore possibilities here are favorable. There has been little
exploration in depth, except in the immediate vicinity of
the 1000 shaft. Elsewhere only an occasional DD hole
descends below the elevation of the 400 Level.

28) . Drift southwest on ore from 1000 crosscut.

30) Continue drift northeast slomg contact at least 100
feet. '

32) There are meny possibilities for diamond drilling be-
low 400 Level, because this deeper part of the deposit has
remained almost unexplored. One scheme, that may give a
great deal of information in & short time, is the follow-
ing:

On 400 Level, crosscut 80.feet to the southeast from the
drift at a point near spad 419R, to a point near coordin-
ates: j 7

10400 N

10600 B

Here a diamond drill station should be cut, and DD holes
drilled as follows to intersect the downward extensions of
the ore:

Vertical

North minus 30, 45, 60 degrees
Northwest minus 30, 45, 60 degrees
West minus 30, 45, 60 degrees

Southwest minus 30, 45, 60 degrees

All holes should be drilled at least 200 feet or so. Once
the ore has been roughly delineated by these holes , addi-
tional holes should be bored to complete the pirture and
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Lateral Extensions: 33) The granite-limestone contact to

‘the northeast and to the southwest of the mine workings was
examined only briefly at the surfece. Diamond drilling
southwest of the mine from the surface, in 1954, resulted

disappointingly.

The probability is that by far the greater part of the
more profitable ore is localized along and near the pre-
granite, northwest fault, and that the exploration of the
contact at distances of more than 400 or 500 feet to the
northeast or southwest of this fault would not result in
importent discoveries. There remains, however, the possi-
bility that another similar pre-granite fault might occur
somevhere near the mine, and might make ore. The sur-
face geology (Fig. 1) does not indicate the presence of
another such fault, however.

Ore in Granite: 34) The existence of ore in the granite
at some distance from the contact has been noted on earlier
pages. Other ore deposits of the contact-metasomatic type
have been known to include ore bodies in the intrusive

rock rather far removed from the comtact itself, so this
occurrence is not unique. It requires additional study.

to extend the explored area. It ma,y be possible, with
close drilling, to block out & sizeable tonnsge in this

! 1
The 1000 shaft, which has reachg;d 500 level, should be
continued down to 600 Level as quickly as possible.

33) The possibilities of laterial extensions of the ore
beyond the present limits of the mine should receive more
extended consideration than it is possible to give on the
basis of the present study. Nometheless, drifting north-
east on 200, 300 and L0OO levels Ffor short distances should
proceed in accordence with the recommendations given earlier
in this report.

31;)' The surface occurrences of ore in granite should be
studied, mapped, and, if they seem important, their exten-
sions should be explored by diamond drilling from the sur-
face. _ :

The desirability of undergrounddiamond drilling outward
into the granite at various levels has been noted in fore-
going recommendations.
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MATN CONCLUSIONS AND RECOMMENDATIONS

The ore reserve, estimated in a preliminary way as of Januery 22, 1955,
‘is 58,350 short tons with an average grade of 1.17% WO3. Assuming
100% recovery in the mine end 83$ recovery in the mill, this ore
should yield concentrates containing a total of 56,725 short-ton units
of W03 having o gross value, at the price of $63.00 per unit, of about
$3,570,000.00. This ore reserve would be sufficient to feed the mill

for about one year and four months at the rate of 125 tons per day.

The ore possibilites ebove the LOO Level, in addition to the reserve,
are excellent. Specific localities have been listed in the foregoing
chapter. The careful exploration of these localities might well block

out an additional reserve of 25,000 to 100,000 tons.

No geological evidence was seen thet indicated that the ore would cut
off at the shallow depth below 400 Level. The possibilities in depth
nov seem favorable, but the reality will depend lergely on the struc-
tural behaviour of the comtact at depth, especially of the pre-granite

fault.

Meny recommendations for exploration and development have been given
in the preceding chapter. 1In asddition to these, more diamond drilling
ghould be carried out in the ore reserve blocks themselves, in order

to verify the conclusions about tonnege and grade given in this report.

The ore drilling in the future should be conseiously divided into two

¢classes:

a). Cloge di'illing, to help establish ore reserves and to “tem‘%%

size, ehape and grade of each ore occurrence in advence of mining,
thus permitting the plenning of the most advanisgeous method of

development and mining.

b) Wildeatting, to explore areas where ore might exist, but of vhich

there is no definite indication.
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Drifting, crosscutting end raising for purposes of exploration and
development should likewise be carried out in places where diamond drill-
ing has already delineated ore, and in other places where the diamond

drilling method is somechow handicapped.

The exploration of working stopes by systematic geologic mepping is very

important in this mine, in order that ore is not inadvertently left in

the stopes when they are backfilled.

The geology of the mine is complicated enough to reguire the continuous
services of a trained and experienced mining geologist, or of a mining
engineer with ample experience in geological end exploratory work. It

seems essential that Buch a men be hired. His duties would include:

a) The geological mapping-of new workings
b) Review of the gedlogy of old workings

¢) The preparation of geological maps and sections in such a way that
nev informetion is always posted up to date, and a comprehensive view

of the known geology of the mine can always be easily had
a) Tﬁe logging of drill cores
e) Petrographic and mineralogical 1nvestigation§
) The preparatien of ore rese;'ve estimotes every six months

g) The direction of the exploration end development progrem, under the

genéral supervision of the management.

Every six months, an exploration and development program for thé"‘»néit%?iim; 23

months' period should be prepared by consultation emong the managers and
technical staff. The program should be reduced tc writing and should
give a description of each project proposed as well as its immediate objec-
tive. Once determined, the program should be followed rather rigorously.

Progress reports should be prepared monthly showing projécts completed
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end in progress, results achieved, ond the percentege completion of the
entire progrem. A final report aleo should be made. The chief objective
of this continuing exploration program would be to discover and block out
ore reserves sufficlent to keep the mill operating at least two to three
years into the future. A second objective is to promote more eff:icient
mining through a greater knowledge of the geology, and a third objective
is Yo increase the selling price of the mine in the event that it .should
be decided to sell it. Practical obstacles that may exist to the realiza-
tion of the various necessary exploration projects should be analyzed and

steps téken to solve them.

Diamond drill cores, at least those containing ore, should be saved,
lsbelled and stored for future reference. This meens that the tactite
cores must be split before assaying. This precatuion is necessary to be
géble to prove ore discoveries and reserve calculations to any future pros-

pective purchaser of the mining property.
An sdditional diamond drill should be bought.

Detailed petrographic and mineralegical studies should be mede of the ore
and rocks. Chemical or spectrographic analyses of the ore should be made

to determine whether other valuable constituents than tungsten are present.

WALTER C. STOLL

Seattle, Weghington

February 18, 1955
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- Introduction (. Q NF ‘ Z NTIAL
FOR USE OF

U. & GOVERNMENT
Several contact-metamorphic tungsten deposits, of which the most

important 1s one worked by the Nevada Scheelite Company, are located a
few miles east of the nearly deserted town of Rawhide, Nevada. The
area is in the Regent mining district in the extreme northern part of
Mineral County, at elevations between 5000 and 6000 feet (Secs. 1 and
12, T13N, R32E, Nt. Diablo B & M). It is about o5 miles airline east
of schnri and about 40 miles airline southeast of Fallon. The region
1s shown near the south border of the Carson Sink quadrangle.

.he best road into the district is a 22;mi1e dirt road which
leaves U.S. Highway 50 about 35 miles east of Kallon. Nearly as good
i1s a 30-mile dirt road connecting Rawhide with Schurz, the nearest
railroad point. The area can also be reached by poor desert roal s
from Luning and Hawthorne.

{ fheAtwo mills at present operating in the district are located
near a small playa, where &n adequate water supply is obtained from
wells. The Moore mill 1s about seven miles from the chief tungsten
deposits and the Nevada Scheelite mill about nine miles.

Field work for this report occupled three weeks in June,| 1943.
The work involved underground mapring (tape and grunton) of the prin~~
cipal deposits, detailed surface mapping near, the Nevada Schelelite
mine and the “Glory Hole", and a brief reconnaissance of the areal
geology. In the summer of 1942 the stanford Geological .urvey under
the direction of M.B. Kildale prepared a peolopic and topographic map
of the district, together with underground maps of part of the Nevada
Scheelite workings. These maps and the report og ih@ Btanfog3iéﬁrvey

were freely drawn upon in the preparation of this renort' (The Stan=
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ford maps were curefully checked in the field, however, so that the

present authors assume full responsibility for errors. . ... ok
fANE TR TIA
CONFIDERTIAL
History and Production slehas s
U. 8. GOYERNMENT
The rupion was prespected many yesars agpo for gold, ntlver and cop-

per, but scheelite was evidently not recognized until about 1930, No
extensive development was undertaken until 1936, when the Nevada Scheel~
ite Company built a small mill at pead Horse wells., lost of the pro-
duction of the district dates from 1939, sinc. which time the lMoore

m111l has been Cuw .. ucted and the Nevada Scheelite mill enlarged.

Four deposits in the area have produced tungsten. By far thé
largest 1s the Nevada Scheelite mine, from which about 48,000 tons of
ore have been mined and about 40,000 units of WOz recovered. The Ne-
vada Scheelite Company has operated two other properties, the "Glory
Hole" from which about 3000 tons of ore were taken and the Hooper No. 1
mine from which about 1500 tons were taken; probably at least 5000
units of WOz were obtained from Fhese operations. The Hooper.No. p !
mine was subsequently worked by Reverly Moore, who reports a recovery
of about 1800 units of WOz from 5000 tons of ore. The Yankee mine,
operated for & brief period in the spring of 1943 by Goldfleld Consoli-
dated, has produced about 200 tons of ore from which 200 units of W0z
were recovered.

The Nevada Scheelite mine 1s the only one in active production at
present. A little ore is being taken from the Yankee mine by its own-
ers, Leo and Eugene Grutt. Owners of the Summit King gold mine are

e

C ¥
erty, the Eed-a-how claim, will probably*gl?in gggduction shortlye.
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said to have taken an option on the Hooper No}'%iﬁﬁném gAiq;ﬂbh DPYODP=
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Total production from the district (July 1, 1943) 1s close to
50,000 units. The present rate of production, almost entirely from

the Nevada Scheellte mine, averages about 1000 units(per monthe.
SURVEY

e AU m:;;i‘;‘ TIAL

The general geology near the tungsten deposié;&fgﬁgggﬁg on the
areal map (Fige. 1), which 1s taken in large part from the Stanford
Survey maps. Scheelite occurs in tactite bodles along the granite-
marble contacts. In additionvto marble, the metamorphic rocks intru-
ded by granite include hornfels, mica schist, metavolcanlic rocks, am-
phibolite and metadolerite; these are given a gingle symbol on the
map. The granite contact is irregular, deeply embayed, and at least
locally faulted. Tertiary volecanic rocks are widespread immediately
north and west, but appear on the mapped area only near the north border.

Rocks. The metalimestones range from coarse white marble to dark
gray rocks with crystalé only barely visible to the naked eye. For
the most part they are nearly pure calcite rocks, but locally greade
into mica schist and hornfels. Chert nodules are locally conspicuous.
The less metamorphosec parts have easily recognizable bedding, but over
large areas near contacts the bedding 1is oblitér;ted. These rocks are
exposed in two principal areas, a strip along the north border of the
map and in the region near and southwest of the Nevada Scheelilte mine.
In reneral the beds have steep dips and an east-west trend; near the
Nevada Scheelite mine the trend becomes NE=SW, and in the western part
of the area dips are low. Complex crumnling 1s rare,AQVo‘ ‘e§r intrus-

ive contacts. ' \;)L N
-11 K :

The other metamorphic rocks are dar!‘ékd fine” gra&ndd, locally

€ j\u,“(
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schistose but often without directionae @ﬁ&t&tunp, Sqne are biotite~
quartz rocks derived from sandstones and shalbs,‘s;me with small feld-
spar phenocrysts, faint banding and breccia structures are probably
metamorphosed tuffs; greenlsh types with well preserved amygdules are
metamorphosed lavas; coarser, structureless varleties with conspicuous
plagioclase crystals are probably derived from ilntrusive dolerite and
fine gabbro. lletaconglomerate with round granitic pebbles was found
just north of the Yankee mine. Fine amphlbolites and amphibole-pyroxene-
epidote rocké, probably deriwved from lmpure limestone, occur locally as
patches in the limestone or near its contacts. Altho typical specimens
of these various rocks can he readily distinguished in hand specimen,
accurate boundaries between them could be drawn only after more exten-
sive study with the aid of thin sections. On the map they are all in-
dicated by the symbol "msv", with suffixes to indicate the dominant
roek in each area. Thus hornfels predominates in the strip south of
 the marble belt near the north border of the map, metavolcanic rocks in
the hill west of the Nevada Scheelite mine, metadolerite west of the
Glory Hole, and amphibolite and schist near the south border of the map.

The felsic intrusive rocks designated "granite" include varieties
ranging from true granite to granodiorite. The rock is fine to medium
grained with normal granitic texture. Biotite is the most abundant
mafic mineral, often the only one, altho hornblende predominates local=-
ly near contacts. Foliation is practically absent, Dikes 1in the gran-

i1te and near its contacte include porphyries and fine-graingd r%cks of
<
normal graonitic texture; typlcal aplites and pegmatltes ware not found

™

in the mepped aree, The principal granite bod¥,unaerlies the-hill east
of the Nevada Scheelite mine and extends i=mile southwest of the mine;

a small masz borders the Glory Hole and several tiny outliers appear
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Locally north of the Nevada Scheelite mine thé'‘older rocks have

\Y\ ME h

been hydrothermally altered to soft, conspicuously iron-stained mate-
rial consisting chiefly of sericite, quartz, clay minerals and pyrite.
Sometimes original textures are sufficiently preserved to make possible
identification of these rocks as schist, metadolerite or granite, but
more often the alteration is so complete that original textures are not
recognizable. Probably the alteration is associated with Tertiary vul-

canism,

Contact metamorphism. Near the granite contacts the effects of

baking and addition of material from solution are superposed on the
general regional metamorphism of the intruded rocks. :ﬁ;rnfelsca shows
an incrgase in grain size and locally haii conspicuous metacrysts. The
limy rocks either become coarsely crystalline marble or are converted
into tactite.

"mactite" 1s used here as a general term for any silicate rock de=-
rived from limestone by addition of material from the intrusive. The
commonest type is a dark brown garnet-diopside-eplidote rock, often with
quartz, calcite, pyrite and scheelite. oome varieties have little or no
garnet, consisting chiefly of diopside, epidote, quartz and often plagi-
oclase. Fine soft oxidized material obviously derived from metamorphic
rocks rich in pyrite 1s mapped aétactite. The fresh tactite is normally
a coarse-grailned rock, often with euhedral crystals of garnet end epi-
dote. It appears locally along the granite contact as pods and irregu-
lar masses, sometimes extending out away from the contact. alongxpedding

planes or other planes in the limestone, rarelv as, small ‘masses in lime-

stone away from the contact, still more rardly as small 180lated masses

in granite. A little tactite !s found along borders of' dikes, both
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granite dikes and the older metadolerite dikes.'wb‘gbx;\

 Structure., Time did not permit an adeqd@tb study of ‘structures in
the metamorphic rocks. The two belts of marble separated by hornfels
in the northern part of the map may represent a normal sedimentary se-
quence, but the original atti.ude 1s unknown. Steep dips are visitle
in marble beds north of the Nevada Scheellite mine and gentle dips about
one-half mile southwest, but bedding is nearly obliterated between. The
dark metamorphic rocks immediately west of the Nevada Scheelite mine ap-
parently cut across marble beds in several places; whether this means
that these rocks are in part intrusive or that pre-granite faulting 1s
responsible cannot be decided on present evidence.

The granite contacts are for the most part sharp. Only &t one
place, near the Yankee mine, 1s an extensive intrusive breccila developed;
here thru a thickness of 100 feet the granite 1s thickly strewn with
angular blocks of hornfels and marble ranging from very small to several
tens of feet in diameter. The granite contact 1s well exposed in three
dimensions only in the undergreund workings of the Nevada Scheelite and
Hooper No. 1 mines, where 1t 1s either vertical or dips under the gran-
ite. Loecally in the former mine the dips toward the intrusive are as

low as 30°,

-

The only conspicuous faults are those eprsed in mine workings
near the granite contacts. These in general follow the contacts, often
curving sharply in three dimensions; occasionally a fault leaves the
contact and cuts granite, tactite or marble. The pgreater number of the
prominent faults have & northeast-southwest trend, but this may ﬁean

only that the principal mine 1s on a part of the contact with this trend.

A
Tt seems unsafe to infer regional structures f‘rcm t‘ne present limited

information about directions of faulting.
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Tungsten Deposits. Scheelite, the onlﬁﬁtyn t% neral observed,
occurs as crystals ranging from very am&i b;yﬂéiér an inch in diameter.
In ordinary light it is colorless gg()iﬁ y yelp,ow% 1in ultraviolet 1ight
most of it has a pale yellow fluorescence,‘altho parts of large crys-
tals are often white. Its usual associates are the minerals of tac-
tite -- garnet, epidote, diopside, quartz and calcite. ryrite is a com=
mon associate on the 200-foot level of ﬁhe Nevada Scheelite mine, but in
most of the ore nearer the surface sulfides are completely oxidized.
small areas of copper stain are found occasionally. Neither povellitg
nor molybdenite was recognized; the 0.5% MoOz which appears‘in Nevada
Scheelite concentrates probably comes from the scheelite.

Most of the scheelite is disseminated thru tactite. Sometimes 1t
lies in vaguely defined bands parallel to adjacent contacts or shears,
and a little 1s found in sharply defined seams. Scheelite 1s often
somewhat concentrated in finely pulverized material along shears, appear-
ing both as fine powder and as distinct crystals. In one spot sheelite
was found in a quartz veinlet cutting a zone of gouge. Small crystals
are often scattered thru granite and marble immediately adjacent to
tactite.

nestriction of scheelite to tactite bodies and their immediate vi-
cinity suggests that the solutions responsible foerorming tactite were
those which carriec tungsten. .0Occurrence of scheelite as undeformed
crystals in shear zones and in veinlgts cutting shear zones indicates
that deposition of scheelite continued after the formation of tactite.
Concentration of scheelite in shear zones and in streaks parallelﬁto
shear zones 1ls evidence that deposition in part at loas; u;a guided by

fractures. rrobably deposition of scheelite occqpibd\S considerable

period in the cooling history of the 1ntrusive,}boginn1ng with the for-
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mation .of tactite and continuing thru a time of recurrent fracturing.

Post-mineral shears have to a large extent followed tggw@grlier frac-

s STt AL
|V - N &t 1
tures. c %ﬁ};g,a :
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Localization of tactite masses and of‘glﬁeelita*prembodies within

£s \

tactite follows no clearly defined rules. Whateéé} factors favor forma-
tion of large amounts of tactite seem also to favor concentration of
scheelite, since most of the small, 1solated tactite bodies away from
the principal deposits are nearly barren. .n three respects conditions
at the two largest deposits (Nevada Scheelite and Hooper No. 1) are simi-
lar: (1) the ore occurs in or near a zone of extensive shearing, (2) the
ore occurs at or near abrupt curves in the granite contact, (3) the ore
oceurs at or near places where the contact dips at low angles under the
granite., It is an aftractive hypothesis that ore-forming and tactite-
forming solutions were concentrated where shear along a curved contact
created wide zones of weakness and where overl&ing granite formed a par-
tial trap. While some such set of conditions may favof formation of a
large deposit, it isccertainly not essential for a small one, since one
or more of these conditions 1is not fulfilled at the Glory Hole, the Yan-
kee mine and the med-a-how claim. The small deposit of good ore in the
Hooper No. 2 workings 1s not even near & visible intrusive contact.

In the larger deposits the ore 1s concentrated in vaguely defined
shoots. It sﬁows no consistent preference for hanging wall, foot wall
or interior of a tactite mass, nor is there any consistent relation be-
tween amount of scheelite and composition of tactite. The relationship
of scheelite to quartz is rather odd: altho scheelite occurs with quartz
both in tactite and in occasional veinlets, large masses of honeycombed,
1imonite-stained quartz found occasionally in the tactite areTcQQQIptely

barren. P\



Tungsten Properties

) ‘?j |
Nevada Scheelite Fi1hb | '

Introduction. Nevada Scheelite, Inc. (Mr. Arﬁhhf*&. Mills, presi-

dent; associated with Mills Alloys Company of Los Angeles) owns the fol-

lowing sixteen claims:

Gussie L. Blanco #l Tungsten #1 Princess

Blue Bell Blanco #2 Titan Turtle

Lead Mountain Don Titan #1 Ma Parker

Blanco Tungsten Duke Viking's Daughter

extending from the Glory Hole south beyond the Nevada Scheelite mine.
The mine is on the Don claim, the Glory Hole on the Viking's Daughter.
The mill is nine miles south of the mine at Dead Horse Wells,

Both mine and mill are well equipped. The mill consists of two
units, each with a 30-ton roll mill, crushers, classifiers, and several
tables. Concentrates are cleaned in three magnetic separators. Recov=-
ery averages between 60 and 70%, the principal loss being in slimes.
Concentrates average better than 75% of W03. With the mill running
three shifts and the mine one shift, the present production rate is a
little over 30 units per day from about 40 tons of ore.

The surface geology near the mine is shown in Fig. 2, the under-
ground workings in Figs. 3 - 12. Workings consist of a shaft 285 feet
deep, 250 feet of drift on the 5U-foot level, 1250 feet of drift and
crosscuts on the 1lUO-foot level, 1050 feet of drift and crosscuts on the
200 level, seven large stopes and several smaller ones. One of the
stopes (2A) connects with an old shaft and small tunnel

dating from

early exploration for gold and silver. The level map for the %Uo-foot

level (Fig. 6) was copled, with a few. minor changee, fro;1ﬁhe stanford

Survey report; sections of stopes 2B (1naccbhélble bécause of recent
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caving) and 1A (inaccessible because of fiIﬁ nﬁyﬂﬁ@be likewise taken
from the report. - ()‘k o }*“¢v1

Geology. Detween the Nevada ucheplite ano‘ﬁooper No. 1 workings
a tongue of granite nearly 1000 feet wide extends westward into the
marble (Fig. 1). The Nevada Scheelite mine 1s on the contact at the
north base of the tongue, the Hooper No. 1 mine at the south base., 'I'hus
the contact at the Nevada Scheellite mine has a general noréheast-southp
west trend, swinging to nearly east-west just south of the mine.

The mine workings explore a pert of the contact where the general
NE-SW trend is interrupted by a broad S-turn. The S-turn is shown by
the orange lines on Fig. 3, these‘lines being "contours" at three levels
on the principal granite contact.‘ As the contours show, the contact is
steep or vertical at either end of the "8", but dips at moderate angles
under the granite around the bend. The thickest masses of tactite are
al ng the gently-dipping part of the contact. The principal concentra-
tions of scheelite are in this thick tactite and in the immediately ad-
jacent thinner bodies on the steep contacts at either end of the “S".

One mass of tactite extending away from the principal contact has
been stoped (upper part of stope 2A). On the surface, outcrops of tac-
tite, some rich {n scheelite, appear more than 100 feet from the princi-
pal contact (Fig. 2). Many of these tactite outcrops are aSSQciﬂted
with shears and with small granite dikes. +he NE=SVW orientation of sev=-
eral of the sheers and dikes sugpests a set of parallel fissures as a
possible factor in ore control; but the present workings 1ngicnte that
more important factors were the curve and low dip of the gnaﬂ;%e contact

and extensive shears parallel to the contact. 15‘@ % ke

%\ | AR |
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liost of the tactite along the contact 1s in%imately Sheared.
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Usually a prominent shear separates tact f:tn“ nite, altho a nor-
S \)g

mal contact 1s occasionally found. WwWith a fe\yi%?‘i%uous exceptions,
the other principal shears are approximately parallel to the contact.

*he main shear bLetween granite and tactite in places turns thru large
angles, both horizontally and vertically, altho at the sharper turns of
the contact the shearing 1s usually taken up by branching faults. Shears
which follow marble-tactite and tactite-granite contacts occasionally
leave the contacts and pass out into one of the adjacent rocks. Only the
principal, more continuous shears are shown on the maps; nearly all parts
of the tactite and much of the adjacent granite are broken by minor
fractures in apparently random directions.

Much of the ore mined up to the present has been soft, brown, l1li-
monite=-rich material, evidently the result of oxidation of sheared and;
crushed tactite. Harder, pyrite-rich tactite 1s common on parts of thg
200=-foot lev.l and will probably become increasingly abundant at lower
levels. altho both composition of the tactite and concentration of
scheelite vary preatly from place to place, much of the ore is remark-
ably uniform thru considerable widths and thicknesses.

Boundaries of four vaguely-defined ore shoots are shown by purple
lines on the vertical projection,'Fig. 4. The boundaries are greatly
generalized; actual boundaries are so irresular and so hazy that even
the existence of the shoots i1s questionable. At best, they express
merely a general tendency for the principal ore concentrations to lie
in areas raking steeply northeastward. Around the bend of the o-turn,
this rake is the dip of the contact; at either end of the "8‘ tag\rake
reflects the fact that the turn in the contact 1is sh}:tédﬁnorthward on
successively lower levels, $ f.Ck‘%

Ore shoot I includes the stope connecting the 5V and luu-foot levels
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just south of the main shaft, the stope on mhé%‘\&p-{té‘;t\ ﬁ\xl near the
shaft, and ore taken from around and €?§p§¥g th@f%g§?£°°t station. rrob-
ably the shoot extends to the surface in the’riéﬁ*dre exposcd at the top
of the old incline to the 5u-foot level, altho reports are that the small
raises from this level passed out of ore into barren tactite. <rhe tac-
tite in this shoot ranges up to 1lU feet thick, altho most of it is under
six feet. Southwest of the shoot on the 100 and 200=-foot levels is only
barren tactite with occasional patches of 0.5-1lp ore; on the surface
practically no tactite is exposed up to the outerop in the extreme south-
west corner of rig. 2e

Ore shoot II includes stopes 1A, 1B and 2B and appears on the sur-
face in small outcrops & little north of the shaft. L1t covers the part
of the contact on and near the first major bend in the S-turn. On the
50-foot level good ore appears to be continuous from shoot . to shoot II,
but on lower levels an area of poor and barren tactite intervenes., Lit-
tle of this shoot is visible, since the drifts are timbered, stope 1A 1is
.imost completely filled, and stope 2B 1is caved. The tactite is sald %o
nave ranged up to 60 feet thick in parts of stope 2B.

The existence of ore shoot III as shown on Fig. 4 depends on two
assumptions: (1) that stopes 3B and 4B are in the same ore body, and
(2) that this ore body 1is continuous with the one explored by stope 2A.
Neither assumption can be proved cor;ect from the present workings. iz
this ore body is a unit, 1t has a low dip (30°) 1in 1its lower part (stope
3B) and breaks away from the contact in its upper part (stope 2A) « Prob-
@bly the small outerop of rich ore just south of the old shaft 1s a sur-
face expression of this shoot. The tactite ranges up»tp-sshfb&ttfhick

in parts of stopes 2A and 3B. Ore at nresent.beﬁﬁﬁiséht 0 the mill is
' (' WV AL

coming from the lower part of this shoot (stopes 3H.and 4B).
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West of ore shoot III the pranite contact &Bl?:rgely unexplored.
The 100=foot drift cuts thru granite from gﬂ;;é;;b;t to stope 3A. The
200-foot level has progressed only a short distance beyond stope 4B;
here the tactite thins to two small stringers. The main granite contact
is probably exposed at the end of the old drift (18=foot level); here
the tactite is irregular and the ore is poor and spotty. On the surface
a little tactite with 2% wo,, is exposed just west.of the old shaft, then
no more up to the pit above stope 3A.

Ore shoot IV, on the steep part of the contact near the north bend
of the "S", 1s penetrated only by stope 3A on the 100-foot level., Per-
haps the ore in the large pit above the south end of the stope 1s part
of this shoot; if so, the shoot becomes narrow and impoverished upward.
For the most part tactite in stope 3A was under six feet thick, but a
greater thickness was encountered in the middle of the stope.

Good ore apparently not connected with any of these ore shoots is
exposed on the surface (1) in the pit 200 feet west of the main shaft;
(2) about 70 feet west of the old shaft; (3) about 60 feet northwest of
the old shaft. None of these bodies is explored by the underground work-
ings, altho the last is almost cut by the old drift 40 feet below the
surface. Ore of lower grade (0.5% average) in the outcrop at the south-
west corner of Fig. 2 1s developed by an open cut and two short shafts.

Grade of ore: Accurate production records are available for three

years: ~ Tons of ore Pounds of Units of
mined concentrate WO,

1940 11,556 260, 900 9,436

1941 15,867 353,100 12,852

1942 14,804 279,300 10,618

40,227 893,300 325908

%

With an average mill recovery of 65%, these figures mggnﬂthne éhe avorage
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grade of ore mined has been about 1 p%g ‘Irﬁi‘ Dr‘;di Ta &}ﬁistent with
analyses quoted by Mr. Mills and with the resulns wof an examination of

the mine with ultraviolet light. Probably little ore with less than

0.7% WOS has been mined; most of 1t has averaged between 1 and 2%; and
odcasional rich pockets have contained ore running 5% or higher. Per-
centages shown on the level maps are estimates made with ultraviolet 1light.

Reserves include (1) ore remaining on walls and roofs of drifts

and stopes, (2) ore not removed from stope 2B before 1ts roof caved,
(3) the ore body being tapped by stopes 3B and 4B, (4) ore below stope
3A, and (5) ore below the present 200-foot level. Further exploration
may reveal additional reserves below the more promising surface expos-
ures or beyond the ends of the present wo}kings.

(1) Ore remaining in drifts is conspicuous along most of the acces-
sible part of the 50-foot level, on the 100=-foot level between the shaft
and a point 120 feet southwest, on the 100-foot level west of stope 24,
and on the 200-foot level between stopes 2B and 4B. Considerable ore is
visible on the roof of the stopes just south of the shaft, on the roof of
stope 1B and along the manway connecting this stope with the 100=foot
level., Stopes 2A and 3A show some patches of 1% ore, but evidently most
of the good ore has been removed. Visible tactite in stopes 3B and 4B
averages 2% of WOz Ore in these various exposures 1s assumed to extend
five feet behind visible faces 1n the computation of measurable reserves.
The somewhat less certain amounts of ore 1in the ore shoots beyond the
present stopes (in ore shoot I below the 100=foot level and between the

50-foot level and the surface, in ore shoot II near the surface and be-

low the 100=-foot level, in ore shoot III near the surface) gre listed

~rANEFIDENTIAIL
{f §7 M ¥ | ; i

with indicated ore.

(2) The ore left in stope 2B, estimated by the mine ‘superintendent
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at‘2000 tons containing 2% of wos, probably cannot:ibe regovered except
at prohibitive cost. This 1s considered as 1ndf§2¥ed ore.

(3) The tactite mass being explored by stopes 3B and 4B 1is the
only assured large body of ore remaining above the 200-foot level. Re=-
serves are computed on the assumption that this ore body is continuous
with the one in stope 2A, Most of the ore will be regarded as inferred
ore, since the assumption is far from proved; only ore between the two
stopes and between them and the 200-foot level will be treated as indi-
cated ore. laterial for five feet beyond visible faces will be included
with measurable ore.

(4) Ore shoot IV may be reasonably assumed to extend below stope 3A
for 40 feet. This block will be considered as indicated ore.

(5) With present information, an estimate of ore below the 200-foot
level must be almost pure guesswork. The shaft, penetrating 85 feet be=-
low the 200=foot station, 1s said to be in ore all the way. There is no
indication on the 200-foot level that the contact is becoming steeper,
that the tactite is pinching out, or that the ore is growing leaner.
Henée it seems reasonable to include in indicated ore a guess that the
ore extends 20 feet below this level, and in inferred ore a guess that
it extends 1U0 feet below this level. Treatment of ore from lower levels
will probably require changes in milling procedure, since the present mill

cannot handle material rich in pyrite.

Hence reserves may be summarized as follows:

U < d "
e B ™ 1 B 1 1
Al L ! A0 B, I% & 2

C ONI
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CONFIDEI Nelab AL HWO 5 Units WO,

Moaéu.rable ore FOR USE OF
GOVERNMENT

Walls of drifts and stobes .y 2200 1-2 3300
275 3=5 1100
Blocked out by drifts & stopes 160 S5 800
440 - 440
Stopes 3B and 4B 2500 2 5000
Total 10,600

Indicated ore
Stope 2B 2000 5 4000
Stopes 3B and. 4B 2500 2 5000
Between drifts and stopes 4500 1-2 6700
Below stope 3A 1600 1-2 2400
Below 200-foot level 17000 1-2 25000
Surface outcrops 1000 1-2 1500
Total 44,600

Inferred ore
- Stopes 3B and 4B 8000 2 16000
Relow 2u00=-foot level 66000 1-2 100000

Total 116,000

Total reserves above 200=-foot level: approximately 30,000 tons
averaging 1.5% of WOz, or about 45,000 units

Total reserves between 200 and %00-fcot levels: approximately
85,000 tons averaging 1.5% of W0, or about 125,000 units

If lower grade material could be handled, at least 10,000 tons of
0.5% ore are available in addition.

Further exploration is desirable both for developing the mine and

for improving estimates of reserves., Some nointsbn which information
is particularly needed are the following:

(1) Delimiting the region of possible ore bodies. At present it
seems that ore is restricted to the S-curve in the principal contact
and its immediate vicinity, but this needs confirmation. altho the
probability seems small, there may be ore bodies beneath the exposure
of 0.5% ore at the southwest corner of Fig. 2 and beneath the cuts near

the north border of Flg. 2. o ¢
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{(2) Extent of the ore body beyond stopes 3B and 4B. lost probably

ore is fairly continuous to stope 24, ' On the other hand, the ore may

rake another direction, leading toward the unexnlgf

ite contact between stopes 2A and 3A.,

T
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(3) Possible ore along the contact between stopes 2A and 3A. Ex-

cept for an outcrqQp of 2% ore 60 feet northwest of the old shaft, sur-
face exposures above this area are barren.

(4) Downward extension of ore shoot IV. Very possibly further
drifting along the contact on the 200-foot level will lead into a part
of this shoot below stobe 3A,

(5) Possible ore bodies beneath surface outcrops away from the main
contact. wusspecially promising ére the large pit 200 feet west of the
main shaft and the tactite 70 feet weét of the old shaft.

(6) Downward extension of ore below the 200=-foot level.

The Glory Hole
The "Glory Hole" is located about 1/g mile north of the Nevada
Scheelite mine. Technically it is not a glory hole but an open pit with
a short adit into one face. The property is owned by Nevada Scheelite,
Inc., and was operated by this company for a short time in the late
1930's. Production, according to Mr. Mills, was about 3000 tons of ore

averaging between 1 and 2% of WO A total of about 5000 tons of material

5

has been removed from the main pit, the adit, and adjacent small pits.
The deposit 1s an Iirregular tactite mass at the southeast border

of a small, isolated area of granite (Figs. 1 and 13). Tiny outcrops of

granite a few hundred feet south of the Glory Hole suggest that a larger

body may lie a short distance below. The main mass of tactite«obdhp&ea

the large pit; to the east, separatec from the main' mass by a small gran=




CONFIDENTIAL #
1te dike and in places by marble and quartz, 1s a Qwa&lgr body; 1solated
oxposurea of tactite appear in the small pilt south :;ﬁ:ﬁ:fmain one and
at other places on the hillside. kxamination with ultraviolet light
shows that only the mein mass contains appreclable amounts of scheelite.

Most of the ore has come from a horseshoe-shaped area which out-
lines the bottom of the pit. One side of the horseshoe 1s the small
dike mentioned above; the other side is a nearly vertical fault contact
with the main granite mass. The interior of the horseshoe contains some
marble and a large amount of honeycombed, 1imonite-stained quartz. A
similar body of quartz with less limonite appears in the adit and on
the east rim of the main pit. Neither mass of quartz contains scheellte.
Several minor faults cut the rocks Iin the pit, but none have any appar-
ent relation to ore localization.

Since the bottom of the horseshoe 1s filled with debris, scheelite-
bearing tactite is exposed only 1n disconnected patches on the walls.
Under ultraviolet light none of this ore appears to average over 1% of
wos. According to Mr, Mills, considerable ore was left in the bottom
of the pit, the workings being abandoned because the walls were becoming
dangerously hjigh and because better ore had been found at the present mine.

Reserves depend entirely on the downward extension of the horseshoe-
ahﬁped ore body. The erratic structure of the tactite gives 1little

basis for guessing its possible downward continuation. rrobably no more

than 500 tons of 1% ore and 1000 tons of 0.5» ore can be counted on.

AN i B N

Hooper No. 1 Workings ™~ * ‘' % & &7 L AN

-

The Primrose group of eight unpatented claims (Suzanne Lilen,

CONEIDIDEN 3
|

Primrose, rrimrose Extension, Homer, Ajlax, and Afax #2, 3 and 4),

owned by J.H. Hooper, adjoin the Neveda Scheellte holdinge on the south.
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Prpduction is reporte. from only the Ajn(;( QSNcEaLQ i%riéwziiz}éﬁre located
the workings variously known as Hoover No. 1, Moore liease shaft, and
rrimrose mine. This property is on the road about 4 mile south of the
Nevada Scheelite mine. ‘'he original shaft was sunk during the first
world War, ostensibly in a search for copper. Nevada Scheelite, inc.
in the late 1930's took about 1500 tons of 2» scheelite ore from the up-
per part of the mine. 1In 1940 the property was leased to DBeverly loore,
who recovered about 1800 units of wO3 from 5000 tons of ore. The prop=
erty has been idle for a year or so, but the Summit King Mining Company
i1s said to have taken an option on it recently,

lir. Moore's mill, about seven miles from the mine, consists of a
crusher, small roll mill, trommel, two tables and a magnetic separator,
A fecovery of 8U% is claimed and concentrates average between 70 and
75%. The mine workings (Figs. 14 and 15) consist of a 100-foot shaft,

a 200-foot drift at the 1luO=foot level, and extensive stopes between
the drift and the surface.

This property 1s on the south side of the granite tongue which lies
south of the Nevada Scheelite mine. As at the latter mine, the ore here
1s developed near a turn in the granite contact, in an area of extensive
faulting, and under a contact dipping at moderate angles toward the
granite. 8imilarly also, a prominent shear in most places separates
granite from tactite.

Altho abrupt turns in the granite-marble contact may have some
general connection with thick masses of tactite and scheelite ore bod-
les, thils mine shows well that the association cannot be depended upon
in detall: on the luU=foot level Just southeast of the shaft, several

complex turns in the contact are accompanied by 1%€p¥§}ﬁ§8£}hpaa?d only
CONFIDENTTAT

low=pgrade ore.
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‘The richest ore came from the W&Fot:{; B\ﬁt’!‘s&kﬂ:of the shaft.
snough remains on the walls of the stopecs to cgpiigp.hr. NMills' estimate
of a 2, average grade. according to ur. Moore, fairly good ore was taken
from the.8b0pe farthest to the south, from the 25-foot level to the 10U0-
foot lev;l, altho the orc became spotty toward the‘bottom. ‘'he other
stopes were disappointing. <whe best ore rcmaining in the mine, as shown
by ultraviolet light, 1s a small strip on the soutn wall of the southern-
most stope (probably cut off by marble a short distance south) and a thin
layer of tactite beneath the main layer, exposecd in the winze and in a
pocket on the 100-foot level.k/The occurrences of ore suggest a poorly de=-
fined shoot raking southeastward and becoming lean and spotty with depth.

Clearly indicated reserves total no more than a few hundred tons of
0.5% ore. Nor is there any basis from which to infer undeveloped ore
bodies. Exploration southward does not seem profiteble, since neither
on the surface nor in the lUO-foot level are there indications of much
tactite or scheelite, Exploration downward would be a pure gamble.

Only northwestward from the shaft does there seem a small chance of find-
ing more ore, a chance based simply on the fact that the principal turn
in the contact is in this direction. Alluvium hides the surface north
of the shaft; the one small stope in this direction 18 in a thick body

of tactite which would average less than 0.5% of WOz,

Hooper No. 2 Workings
The Hooper No. 2 workings (locally called the "inclined shaft")
are on the Ajax claim, about 1000 feet south of Hooper No. 1. Workings
consist of a 110-foot inclined shaft, 140 feet of drift on the 1l10-=foot
level, and a 16=-foot winze leading to 20 feet of drift on a slightly

&
4

lower level. CONFIDEN
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The workings follow a tactite lageg n a;mwﬁglt foliated biotite
hornfels (Fig. 16). The general attitude of#%ﬁéﬁgzg;:is N40°E60°S.
Marble beds are exposed about 20 feet northwest of the shaft; scattered
tiny outcrops of granite appear in the hornfels about 1lu0O feet east of
the shaft; the nearest contact with a large granite mass is under allu-
vium several hundred feet to the east. The tactite layer ranges from
one to at least ten feet thick. lNinor shears cut the layer and locally
separate 1t from hornfels. Near the end of the underground workings the
layer makes a'nearly 90°" turn.

Much of the tactite is fairly coarse, with large epidote prisms
and quartz crystals. Euhedral scheelite crystalgﬁp to half an inch in
diameter have been found. '

The distribution of scheelite is erratic. Most of the tactite in
the shaft contains a little, somewhat concentrated toward the foot wall;
two rich spots contain 3 or 4% ore, but short drifts cut thru them into
barren material. The best ore is a block with minimum dimensions of
15 x 5 x 2 feet in the pillar at the turn in the drift, which would
average about 4% of WOz« The winze and the lower drift show that this
body of ore does not continue downward along the bend in the tactite.

Reserves consist simply of the few hundred tons of ore visible on
the walls of the shaft and drift. There is no basis for proiecting
these exposures Into larger ore bodies; on the contrary, the workings
show fairly conclusively that the only ore to be expected is in small

isolated nockets.

CONFIDENTIAI
The Eed-a-how Claim

The Eed-a-how claim, owned by W.A. Adams and leased .to J.A. Madison,

adjoins the Nevada Scheellite holdings on the east, Workings consist of

& 50-foot inclined shaft (Fige. 17). Mr. Madison exrects to have ore from
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_The shaft follows a tactite layer on the‘hégéinéwwall of a marble

. T8
the mine concentrated at the lioore mil]{,’ 0 N i:

I
xenolith at least 300 feet from the nearest aranité contact., Dimensions
of the xenolith cannot be accurately determined since the surface 1s
thickly strewn witﬁ granite boulders. Tiny tactlte outcrops appear 100
feet west and 35 feet east of the shaft; 1f the xenolith.is continuous
between these exposures, its minimum surface dimensions are 135 x 15
feet. Elongation of the xenolith is EW and 1t dips approximately 70%s.
The tactite layer exposed in the shaft ranges from zero to four feet in
thickness, the thickness varying both horizontally and vertically..

Both factite and the adjacent rocks show considerable shearing, but the
shears do not co;sistently follow the contacts. Scheelite is unevenly
distributed thru the tactite and appears as scattered specks 1in granite
and marble. According to analyses made for lir. Madlson, material taken
from the shaft averages 0.4%; about halfway down a small area contains
2% ore and samples from near the bottom run a little over 1%. Examina-
tion with ultraviolet light confirms these analyses. Probably the tac=-
tite as a whole would average at least 0.5%, and 1% ore could be sorted

from 1it.
"

Reserves depend chlefly on the extent of the xenolith. If 1t ex-
t;nds 40 feet eastward, as seems probable, roughly 400 tons of 0.5% ore
are available above the 50-foot level, from which about 100 tons of 1%
ore could be sorted., If the xenolith continues 100 feet to the west,
these figures can be more than doubled, but most of this ore 1s on Nevada
Scheelite property. Possible extension of the xenolith downward and pos=-
sible ore on its footwall may increase the reserves considgrably.

y T ¥ A §
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The Yankee M1:€0N¥ iD 5.)72: 14 T | A bs.

¥ @ FOR USE OF
The Yankee (or Yankee Girl) mine, owned by LQp\§ﬁ§Rﬁﬁ§$ne Grutt,

ONLY
is about 4 mile northeast of the Nevada Scheelite minet Workings in=-
clude about 200 feet of drift, a 20-foot and a 30-foot raise, a 25-foot
winze, and a small stope (Fig. 17). Early this year (1943) the property
was leased for a few months to Goldfield Consolidated. Production in-
cludes 50 tons of 1% ore mined by the Grutt brothers and 150 tons of
1.5% ore mined by Goldfileld Consolidated. Of the latter, 50 tons went
to lietals Reserve in Salt Lake City and‘luo tons was concentrated at ﬁhg
Voore mill. The Grutt brothers are working the mine by hand methods at
present.

The mine explores a series of marble xenoliths along a granite-
hornfels contact, the serlies probably representing a once-continuous
lihy layer in the clastic sediments which formed the hornfels. The gran-
1te here 18 studded with inclusions of marble, tactite, hornfels, and
others so altered that their identity 1s uncertain. Thelr size ranges
from very small to 20 feet long. The general strike of the hornfels 1s
NB8O°E and it dips steeply north; this is approximately also the attitude
of the contdct. Both grenite and intruded rocks contain many minor shears,
but the shears have no demonstrable connection with ore deposition.

Scheelite 1s distributed erratically thru the tactite around the
marble inclusions. The best ore body, now exhausted, was in the small
stope just inside the entrance. An area about 6 x 8 feet of 1% ore 1is
exposed in the small wlnze, and considerable 0.,5% ore apnears on the

walls of the north branch of the tunnel. The south branch beyond the

winze, apparently remaining south of the main line; or xenﬁliths, %s en-
R T‘ ‘ . b | ;,J ‘_ ,*‘1 4
tirely in barren granite and hornfels. CU A )

Reserves depend on the number and size of xenollths"dficountered by
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futqrq development., Visible ore at present amounts to only a few tens
of tons. Other pockets of ore can probably be found by drifting along
the contact, but chances of finding a continuous ore body suitable for

large-scale mining seem remote., nE N H gi%i
w‘n
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Other Prospects 7 gl

The granite tonguc extending westward Into the ma;£ie between the
Nevada Scheelite and Hooper No. 1 mines has several small tactlite masses
on its borders. The only ones showing more than a trace of scheelite in
ultraviolet 1light are the outcrop at the southwest corner of Fig. 2,
and anothef 1000 feet southwest of this one on the other edge of the
tongue. The former is penetrated by two shafts, ten feet and 35 feet
deep, while the latter is developed only by shallow surface cuts. Both
tactite bodies show considerable 0.5% ore and a little 1% ore; both
might repay further development, but the nossibilities do not look bright.

The tactite outerop on the hillside northwest of the Eed-a-how
claim is said to contain a little scheelite. lNone was visible in day-
1ight, and the outcrop was not examined in ultraviolet light.

Small exposures of tactite along the granite-limestone contact at
the base of big Kasock liountain (% mile north of the edge of Fig. 1)
have been explored by small pits. Several samples from the most promié-

ing outcrops were completely barren in ultraviolet light.

Reserves
The following table summarizes estimates of reserves discussed on

preceding pages. Many of the estimates must be understood to 1indicate

order of magnitude only.
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> Property h«£§

Nevada Scheelite
3=-5% ore
1-2% ore
0.5% ore

Glory Hole
1% ore
* 0.,5% ore

Hooper No. 1
2% ore
0.5% ore

Hooper No. 2
3=5% ore
0.5% ore

Eed-a-how
1% ore
095% ore

Yankee
1% ore
0.5% ore

NFIDE

iw f I A L Reserves
FOR USE OF
u. easurable Indicated
Tonsouy Units Tons Units
435 1900
5140 8700 28600 45000
3000 1500
200 100 300 150
120 240
300 150 500 250
40 160
150 75 300 150
20 20 100 100
50 25 250 125
10 10
50 25 100 50
1:, :3 OL QUﬁ&v '
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Inferred
Tons Units
74000 116000
10000 5000
500 500
500 250
1000. 500
300 150
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DON CLARE MINE - TUNGSTEN ‘ ,

Engineer's Report

By
Otis A, Kittle, Jan, 1956

SUMMARY AND RECOMMENDATION

The main mine workings of economic importance om the -~
Don Clare mining property consist of a 100' vertical shaft
sunk in a foot-wall block of meta-sediments at its point of
contact with a granitic intrusive, An irregular drift runs A
225' along the contact in an Easterly direction from the =%
botteom of this shaft and 35' West of the shaft inte a prominent. ™:
shear zone, ° This drift served as haulage level for a complex
system of stopes from which ore was mined all the way to the
surface, Pillars of.ore remaining in this large stoped out" .
area indicate values of the mined ore to be in the range of
0.8% to 1.6% W03, .

The structure of this contact metamorphic scheelite e
deposit is quite similar to those found in many places in B
both Nevada and California but has been complicated in this e
occurence by both faulting and shearinge The previous
operators of this property limited their exploration and
mining operations to a comparatively shallow zone along the
contact of the lime and granitic rock on the 100' level drift
and from thence to the surface by 45° stopes in a foot-wall
fault bleock of metamorphics overlain by a hanging-wall fault
block of granitic rock, There is no evidence indicating
that economic values are cut off at the 100' level, To the
contrary, the structural geology of this occurence, along o
with the findings of the adjacent Nevada-Scheelite mine on ~ig
their 500' level, indicate that good values can be expected T
for 200!' te 300' upon exploration in depth below the 100? ‘ ?
level, Due to the nature of the scheelite bearing horizons
in this occurence diamond core drilling is recommended in the
first stages of exploring to further depth, Exact points
at which drilling should be started are covered later in this
report.

The General Services Administration of the United States
Government has been purchasing tungsten concentrates that met
specifications at the fixed price of $63.00 per unit of come
tained tungstic oxide since 1951, As the commitment under
which this program will be completed limits this agency as
a market te May or June of 1956, further marketability of this
mine's product becomes a ma jor consideration, The consensus
of tungsten producers is that the Government will extend its
tungsten buying program at some price between $40,00 and $50,00
per unit, Thiqlprico, with export and import duties, ranges
close to the world market price of January 1956, Around 35§ - -
of domestic preduction for G. S. A. market is in the marginal .
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category eof from $4.,00 to $7,00 per unit profit at G. S. A.
price, Therefore, a drop in guaranteed price to the maxe
fmum that cam be expected of $50.,00 would eliminate 35% of
curredt domestic production. As the property herein con-
sidered produced much ere of better than 1% in grade and
provides much evidence of an extension of such production,
it 1s strengly advised that current cloudy market conditions
be minimized in the immediate planning regarding the further
exploitation of this mine,

Considering the long profitable record of ‘production
of the Nevada-Scheelite mine and its contiguity to that of
the Don Clare mine, along with the superficial exploitation
of this mine by its previous operators, further exploration
at depth is strengly recommended.

LOCATION AND TITLE

The Don Clare Miming Company mine properties are
located 20 miles South of Highway 50 with access by graded
gravel road from this highway at a point 1 mile West of
Frenchman's Station. These properties are located to the
North snd South and adjacent to the Nevada=Scheelite property
being close to the Northern boundary of Mineral County,

Nevada. Both the Corwin group and Alda group of claims are
held by lease and option agreements by the Don Clare Mining Co.

GEOLOGY

At the 100' vertical shaft workings on the Aida group
the major geologic structures consist of a fine grained
granitic intrusive in contact with interbedded limestone and
marble, with the strike of this contact being generally 8 70"
E, and N, 70° W, This contact zone runs a few feet South eof
the bottom of the sbhaft and some few feet North of the collar
of the shaft, indicating both roll and a generally steep dip
to the Southe (See attached map: "Geology Of Surface & 100"
Level®™) A large thrust fault block of the granitic has its
West hanging wall face exposed at the surface cutting the ,
vertical shaft at the collar and from thence running S.S.-E.
260' to the "Millard" fault, where it is displaced 30' to the
East. This Easterly dipping hanging wall fault face of the
gragitic will be referred to hereafter as the "slickenside"
faulte,

The slickenside fault dips at 45° to the East and 1s underlain
by interbedded 1ime-marble-tactite strata showing considerable
deformation and crushing where exposed in the series of stopes
connecting the 100! level drift with the surface. The atitude

of these strata, despite much minor faulting and local deformation,

conforms to that of the slickenside fault. Strata of scheelite
bearing tactite are exposed in these stopes in many places,
occuring as crushed iron oxide-stained layers of from 14! to 5?
in thickness and ffom 12' to 30' in length. - The slickenside
fault block movement appears to have crushed these one time

Page 2
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limestone beds making them amenable channels for the trang-
portation and deposition of silica and tungsten bearing
solutions originating from the granitic intrusive contact
zone mentioned in the above paragraph, These scheelite
bearing tactite members generally occur in this mine as 35
faulted segments sandwiched in between twe strata of marbleized : -
limestone, The furtherest point away from the East-West

contact zone at which such a tactite member was mined as

ore is exposed 55' South of the contact, midway between the

100' level and the surface in the stope known as the "square--

set™ and 1s shown on the map in dark green, the stope outline,

as survey point No, 3-4,

The geologic evidence exposed in the mine workings
indicates that there are two major axis'of mineralization in
the vicinity of which scheelite bearing tactite members can -
be expected to be found, These consist of the East-West E
contact zone and the foot wall member of the slickenside fault,
Ore has been mined from stopes into chutes diséh&rging along
the entire Western 75% of the 100' level drift. re has been
mined from the 100 level te the surface from the footwall s
block of the slickenside fault, extending like a huge fan of Dl
stopes in a series of successive offset blocks from tep to %
100' level, Eotiak

The geologic evidence on the surface indicates that
there may be an axis of mineralization in the zone of the
slickenside fault displacement by the Millard fault. (See
survey point No, 7-1 on the map) Both surface trenching and
shallow hole diamond core drilling should disclose the location
of scheelite bearing tactite in this zone, Surface cuts along
the Millard fault indicate strong crushing and shearing actien
along with significant solution penetration, as evidenced by
a 5' thick fust stained zone along the fault,

POTENTIAL ORE

* A comprehensjve examination of all scheelite bearing
exposures in this mine with the aid of the ultra violet mineral
lamp, along with careful study of the sample record of assays
made by previous qualified engineer examiners, indicates 600
to a 1,000 tons of ore of around 0.9% grade in sight in stope
pillars and other very inaccessable locations, From known
geologic evidence in the mine and the production experience of
the closely adjacent Nevada-Scheelite mine from their 200' to
their 500! levels, there is every reason to expect considerable
tonnages of ore in the 1% category as exploratien and develop-
ment proceed downward., The elevation of the Nevada-Scheelite
shaft collar is about 100' above that of the 100! vertical
shaft collar on the property herein reported, This is
specifically pointed ocut as a strong indication that valuable ¢
ore continues at depth, An estimate of ore below the 100!
level based on the previous stoping operation from the 100?
level to the surface and the experience of the ad jacent
Nevada-Scheelite .mine, along with the above mentioned faverable
geology, indicates a potential ore reserve of from 5,000 to
10,000 tons of an average 1% grade. 4

Fage 3 . . el
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RECOMMENDED EXPLORATION ek

It 1s recommended that the following steps be taken 8
to explore this property below the 100! level., The letters L
opposite the following major subdivisions appear circled on
the attached map: -
A. Drill the following holes and core from this diamond
drill set-up #1 located opposite the winz in the 100' level
drifrt:
Horiz, Vert. Min, .
Angle Angle Depth
1. South -45° 100
2, South £45° 100
3. West ° £450 150" N

Be From diamond drill set-up #2:
l, West : -459 100"
2. S. 60° W, -30° 100

If showings are favorsble in B. 1. & 2. drill at the
C set-up#5 NEXT following:

Ce From diamond drill set-up #3: i
1, N, 75%w, -60° 100!
2. S. 70°W, -60° 100*

D. Tractor treﬁéh'accross Millard fault.

E., Tractor Trench accross slickenside fault,

F, From surface diamond drill set-up #4:

ls S. 75° W,  -70° 1501
2. dit -40° 150"
3s. Ko 700 We =70° 150!
4, dit -40° 150!

NOTE: Let the findings disclosed in holes 1. and 3, of
F, dictate the advisability of completing holes
2. and 4,

For additional surface exploration core drill minimum
- 80" holes West at -75° from shaft collar contour survey points
6 and 7 where shown on the map,

y

:i
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EXPLORATION COST ESTIMATE

The foregoing 1,500' of diamond core drilling

at $4.,00 per foot $6,000,00
| Dogzer rental for 8 hours at $12,00 ‘ QGQOO‘FZ
150 tungsten assays at $3.50 _ 525,00
Misc. exploration costs ’ 1,500,00 .
TOTAL EXPLORATION COSTS " $8,121,00

CORWIN MINE RECOMMENDATION

An examination of the Corwin underground workings,
located just 30' over the claim boundary of the Nevada- o
Scheelite holdings, disclosed a steeply dipping thin mineralized -~
stoped out zone from which considerable ore was hoisted via .
an 80° inclined shaft. This mine has been quite methodically
worked out to the 220' level, As Nevada-Scheelite's current
production is coming from their 500' level at a point under-
ground some 50! or 60' from these Corwin workings; and their
run of mine ore is said to be well over 1%; it is strongly
advised that this property be diamond drilled to at least
400' of depth from the adjacent canyon bottom to explore for
the extensiom on Corwin ground of the high grade body being
mined on N=8 ground, It 1s felt that such a drilling program
would serve one of two purposes: (1) Disclose the ore body on
Corwin ground; or (2) Make a matter of pressing importance the
purchase by N-S from Don Clare Mining Co. the Corwin lease and
option, With this possibility in mind, it is recommended that
the Corwin option be amended in such fashian that any time in
the next four years the property may be purchased outright for
not over $20,000,00 cash, It is not unlikely that the N-S
Co. might offer upward of $50,000,00 for this property in
due course,

CONCLUSION

Upon completion of the diamond core drilling program
recommended for the 100!' level of the vertical shaft workings
a careful estimate of the total tonnage of ore encountered
should be prepared by making vertical section maps for each
hole drilled, Upon study of these vertical sections it may
prove necessary to drill additional holes to complete the
blocking out of the several ore bodies encountered, When
substantial blocks of ore have been so located and delimited
below the 100! level, the shaft should be sunk to the 150'
level, haulage drifts to the indicated areas prepared, man=-
ways and ore chutes raised to each block of ore and full ore
production again resumed, Further exploration at depth
should be vigorously pushed with the aim of providing adequate
reserve ore tonnages for methodical uninterrupted future
production,

i
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In recognition of current controlling ecomomic factors
it 1s strongly advised that both shaft sinking and ore produsties’
be plammed on the "contract™ systeme When actual stoping of .. =
ore is commenced, this would base the miner contractor's pay ==
per cube on a minimum shift's production of minimum grade ore - .3
and inorease his pay per cube as the grade of ore increased; S
No other system has proven as remotely successful as this in - - ‘.5
tunggten mines in the United States,

In general, thig property gives evidence of excellent
potential as a tungsten producer, Thorough exploration at
depth, in progressive steps of 50' each, as production Proe -
ceeds, is strongly recommended, It is considered that this
property will be able to maintain profitable production for
many years, due to quantity and grade of ore, regardless of
the minor ups and downs of the tungsten market,

® % &+ ® ¥ =

- -

The mine examination which provided the geologic and
engineering data upon which this report is based was authorized
by the Board of Directors of the DON CLARE MINING Cco. It 1s
hereby submitted for their study and information in twe exact
signed copies, a third copy being retained by the undersigned,

Bl 7 Kttt

Otis A, Kittle,
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586 West Line ; Registered Professional
Bishop, Calif, . Mining Engineer, State
Phones 4221 of Nevada, No, 415
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GEOLOGY OF SURFAC= & 100' LEVEL

Don Clare Mine Workings At Shaft No. 1
Mineral County, Nevada

1m Lime, Marble % Metamorphics

= B Grenitic Rock
' Faults
Contacts

1CC ' Level Workings
Stope Traverse X% Sketch of Stopes
Between 100' Level & Surface .
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ECONOMIC GEOLOGY OF THE
THORNE TUNGSTEN PROPERTY

INTRODUCTION

The present strong market trend for tungsten metal
has stimulated interest in mines that have a history of
production and that display géod potential for immediate
development.

The Thorne tungsten ﬁrope;ty qualifies highly in both
respects. It has produced 30,000 units, has a good exposure
of ore (44 feet wide), lends itself to an initial open
pit operation (economical mining) and lies adjacent to a
mill (immediate return on capital investment).

In addition the ore has a substantial silver, gold,
copper and molybdenum content that may be chemically
extracted.

This report summarizes data taken from maps, assay
sheets, production records and reports by the following
licensed mining engineers and geologists: Albert Silver,
Ray Hickman, Don Finlayson, Jim Perkins, Peter Joralemon,
Otis Kittle and the author, who has been a consultant to

the minerals industry for the past sixteen years.



HISTORY

The area was first worked in the 1870's for gold and
silver. The gold boom at Rawhide in the early 1900's
produced $1.5 million (Van@qnburg, 1937).

The boom was overshadowed by the discovéry of scheelite
(W05, the trioxide of tungsten). By 1956, production
totalled about 300,000 short ton units (at todays market
equivalent to $25 million). One short ton unit of W03
equals 20 pounds. The average grade of ore treated has been
about 1 percent of WO3.(1 u;it per ton). (Ross, 1961)

The Thorne property produced about 30,000 units, mostly
during World War I. No attempt was made to recover the gold
or silver which is present in all the ores in this district.

In 1955 an investment group, headed by Clarence Thorne,
reopened the mine to the 100-foot level (the deepest explor-
ation to date). Mining consultants set up a drilling
program and shipped development ore to various custom mills
for metallurgical testing (See Table I).

Encouraged by these results, the engineers recommended
sinking the shaft another 100 feet, back-filling to recover
an estimated 40,000 tons and building a mill. Both Union
Carbide and Twentieth Century Fuels became interested and

the group opted to sell to the latter.




A few months later, the stockpile-support program was
dropped. The price of scheelite feel from $62.00 per unit
to $12 per unit. Twentieth Century Fuels closed all its
U.S. holdings and the property reverted back to the owners.

In 1974, Geosurveys, a mining consulting group employed
by the Thornes discovered a new ore body on the surface.
They acquired a lease and ran the ore at the adjacent
Kennametal mill (See Table I). This was under lease to
Rawhide Mining Compaﬁy, which was unable to keep the mill
supplied with their own o;e. They soon folded and
Kennametal resumed ownership of their property.

A stock association acquired the Kennametal and Thorne
properties in a ''package' deal in 1975, turned quickly from
investment to speculative trade and once again the project
collapsed.

The last activity was in 1976 when the Thorne mine was

reopened and the open pit area was stripped and cleared to

the ore zone.



MILL TEST DATA

TABLE I
Gross Unit Unit

Mill Location Tons : Returns Returns Cost
Metallurgical Gardnerville, 145 - 3684.59 25.41 19.50
Development Nevada
Co. (1956)
Yaney Mill Gabbs, 140 3613.50 25.81 15.50

Nevada
Red Hill Mill Bishop, 316 12,449.01 39.03 19.35

California
Kennametal Scheelite, 470 17,665.40 32.59 18.79
Mill (1974) Nevada

Note:

Head assays indicated low returns from the custom mills.
Recovery averaged 607%.




NAME :
OWNERSHIP:
CLAIMS:

LOEATION:

ACCESS:

WORKINGS :

GEOLOGY :

PRODUCTION:
PROJECTION:

CLAIMS:
OWNERSHIP:
LOCATION:
PROJECTION:

DATA OUTLINE
THORNE TUNGSTEN MINE

Also known as Moonlight, Ada or Don-Clare Mine.
Thorne brothers and Geosurveys.

Four unpatented lode - MoonllgHE NEE. 1, 2, 3 and 5. Area
total 80 acres.

Regent Mining District next to Nevada Scheelite Mine, 100
miles east of Reno.

Year-round via paved road from Fallon, Nevada.

Vertical shaft to 100-ft.level with 200 feet of drift and »
stopes to the surface. Incline shaft 100 feet with 100 foot
of drifrc,

Contact metamorphic'deposit (granitic stock intruding
linestome) with scheelite-bearing tactite at the main shaft.
Upper level of tactite oxidized. Structural control
(intersection of shear zone and reverse fault). Related

to adjacent Nevada Scheelite ore body, may be part of

roof pendant plunging north, which has been worked below
the 500 foot level. Mineralization is Primarily scheelite
with minor powellite (molybdenum mineral), copper, gold

and silver.

Estimated at 30,000 tons (Also see Table I).

Surface ore - 5,000 tons averaging 0.67% WO, (3,000 units).
Underground near surface (above 100-foot lavel) 10,000 tons
averaging 1.17% WO, (11,000 units). Below 100-foot level

to depth of 500 geet - 160,000 tons averaging 1.2% WO
(192,000 units). 3

Total number of units projected - 206,000 - equivalent to
about $17 million.

SCHEELITE TAILINGS
One 20-acre placer and one 100-acre associated placer.
George Wilson
Below Kennametal mill and Thorne mine.
300,000 tons estimated from production data and aerial and
ground surveys. Assays range from 0.47 (commercial labs) to

0.3% (U.S. Bureau of Mines) WOx. (105,000 units).
Gross value equivalent $8.6 million. }




CONCLUSIONS:

The unique history of this mine, the documented data on
production and projections justify a modest exploration
program ($25,000). Verification of data would then

easily justify the major acquisition, mining and milling

costs which would total $250,000 to $500,000 depending
on the size of the mill.

George M. Wilson
Consulting Geologist
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THTRODUCTION

Toxdier Reports
{3

a5 if., Feoport on the Neveda Scheelite Mine, ncor Rosthide,

-

ovedn, M.G. Ropoxt Septembor aeht.

2, Gonshon, Robzrt W. ord Trongove, Busccell R., Inv restigntion of Nevede

o). Covnty, eveda, U.5. Burcou of lMincs,

Neport of Investipaticn ME0L, April 1950.

»

Tho paspeses of the investipption on which the p"“Dcnt report is based

wore to Toim on opinion ebout the future ore pessibllities of the minz, o
gire roccrmondation for ciploration end development, and to prepare en esil-

mate of the ore weserves. The work done va plmoot entirely geolegical, and

D“cc sher 1%, 1954, and from demunary 7
to 31, 1055. The guviace geology was irspocted briefly. The 2C0, 30 00 ond
LoD devels cond o1l cceossible stopes were mppod geologlenlly, end e number

of reologieol cross-gecticns propored. The resulting @ops exd scctions,

sted on o Tovegoing pege os "Illus-

taztions.”
Ao tRoie et oot of Hevnda §
~sion, A. R. HeGeire, General Manoger, Rey Honx lelscn, Consulting Eagin-

ooy, Tamest Coluoll, Goneral fuperintendent, IRrry Uanny, Line Foreman, and

B N, wO]’L“ﬁ"UOm;;, trining Baginecer, for mony courtesles received. Mr.

v 3 B s e i 8 0 N snreE T g v g 3 R Imottedre of “the mins ond by
preatlenl asrlstipen g wonnd mEpDING, surveying end proparation of some

o A ey
O o2 BENG.

o e nooo gltElnng o

J poetions pac . 5. Geologlien). fuvvey

arsing 19%3 -~ b erd of geologicol weps prepored by Ifr. Cherles, ining Fn-

Snner Tor whe cormony arcnad 1950, oo well oo of the ronorts llsted et the
] ] 04 7 SR i

1)
Jiond of Ghis ehoptear.

G Cicmondd Geild eore logs proporet by various cnginzers duaxdang . vhe

—

LG o L & Schaedite mine wora used exitensively in the




dmoging ol

che goological

L

ns ond sectlons. The corcs bove oll becn thrown
awy, thore being ro space for gtoroge, co 1t was lmpocoible to verify their
cecuraey. For tho veop of this roroxt 1t wos ascumed olmost without excep-

tion that they od boen corvecely loggced.

locotion, Acceas, Climnte

These foetors are fully digeussed in the corlier reports. The mine and
COD ero 1n sceg. ) end 12, T. 13 B., R. 32 BE., libunt Dicblo base line and
mepidinn, on the enst flank of the S2nd Springs Mountains, cbout 5 miles east
off Rawiide, Minerel County, Meovada. From Fallon, the mine is reached by
following U. §. Higway No. 50 cast 35 miles, thence a dirt ro2d south aboui
20 miles.  Tho elvitude of the mine is ground 5,000 feet dbove sca level.

Tha roinfell in the reslon 15-very cmall, and the snowfall celdom exceeds
L -ears Watef‘lskébtnined frem wells in the Gebhs Volley, 3 milcs

mnne, here ig no timber locally.

The nining nroperty 15 soid to comprise 16 unpzicnted nining cleims and

by V. I, Icopord in 10935. The prodnetion of the mine from 1835 to l9h7,
mostly by Doveds Seheelits, Inc., in given by Ilicvon (page Q) as follows:

PROICETON OF MEVADA BSCIENRLITR InNE, 1935 - 107

Yooy Units W03 preduced

i9 15.64
19° 35.k0
1€ 532.72

2,262.24

k323,08

23 L L LY
0 O] 4O\

LI

1050 3,503.02
1oha 12,052.006
ohe 10,813.00
0h3 10,200.31,

1ohh : 12,k20.39
1915 10,033.27
b6 h,271.83

1ok - 217.66

Total 73,660.35 Unito WO3

B "

ol k87 tons hoving an

The exd pieducivion during the come peried wa

e

e dane




The rocovery was 6370, giving 0.83 wnit W03

o, with 0.19 unit W03 left in the teilinns.

(Foveda Scheolite Division) owned. end opera the

T peiciof 1951 to ncarithe end of 195?!-, wThan o subgid-

loxy commeny of Kom
The ere profucticn BT

prepared by M. Ray Hendrick:

Hoveda Scheelive Corp., took over the operatilon.
during the operation by Kennametol, Inc., as

en, are given below:

_QT(T' I‘"’OHU(‘T.L‘ T OF IEVADA SCHURLITE MU
[

*2.001 LA k'l:'

051 G0 TOV. 26, 105K

Units W03
gons Ore Grade o 103 in Ore

720 seciion 2ORT Y iB.T05 £063.92

200 levol
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S et el it
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“oapa iy 5 3 D i i rax

5459 1..156

> 1859 1..120
3l 1..500
11521 1156
3002 1.073
3212 1.205

40350 1263  5l,40.k8

el

11053 0.0%1
1ol 0.623
i e

996 1.002

53 » PR K
23

39 1.h2
—— - P Rt

-7 ; -
29,275 10215 20,715
73,553 Y1215 £h,3195.22

nring the yeors 1980 « 1951 is not kaowa to the



1ntal masm ore proluction from 1935 to Pov. 25, 1954 i swomrlzed
By

Polile 3

@ ——— e i

0 PRODUCTION, MEVADA SCHULLITE MITE

et ]
. o - 10 f L} 3 1o 'D"*:'
LT e e e e e e s Lo

A Avoroee Crade Ore  Units WO3 containad
Ora Froduced, Tong ¢\ 103 in Ore

1935 - 19T ol b3 | 1.32 12k,722.04

a2ve-1951 to ;
Fov. 25, 195% 13,453 1.146 04,195.22
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G
3
Led
e
:O)
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O

1.2k £208,91.8.06

GROLOGY

R LR
ot

-erae

The genercl goclosy of “he mine arex is deserdbed by R. Stopper, on pp.

L5 of U.S. Turcan of Mines Roport of Investigation 4631 (1950). The oldect
rocks of the aros aye motavolecnle, ineluding cndesives, basalts and tuff,

in whioh thore llos an interbedded gtratum of erysiallin

Q

limestone or marble
howving o pastimm hw 6o of 500 foot. These voelks are thought to belong
%0 the Fxeclsior formiion of middle Triassic Age. They have becn intrudsd
Ty o cvaaite steek cropping oub over an orce of onc equArs nile, and by mon

diles end sllls. Toctite bedies oceur a,lcs“m concacts of granlte and

Linogtone, ond a0 Los boen cltered to hornfels aleong gronite contacis. Teir-

tisry voleanle yoels loonlly intrude and overlie the other rocks.

Pock Formabions

whion and prolonle relotions of the voxlous rocks in the

mine are chesm in

od.
ho e
LIxS e

T the ming stnnlf the following vrockn ars cexposed:

Iaeie irmcous dilres (younmaest)
el

Oronite and granite porphyry
Linoes! and hornfels (oldest)

Tha ¢lime ooe Dlack, pey or dark preen, with shorp centachs egainst the

ather roohn.  They moy b2 dlabnse or microdiovite, somewhat altered. Although
J %y ’

s
Tievna v Ay

L o oo "dilkos”, thoy are mostly of complicated shope, and arc both




lavee ord €)1, Often they follew tho contaets of ore ari crenite.  proa
colraciond to the

Criiary fntyus Sions referyed to by Stopper.

typieal granite cooeineon revealed

“OPAr end euhedral biotite, waich
Right dndlenge crchomaomatie origin of +tho gronite, I evidence 179 goan

of the 'Z;:.,..J-o:*vznwo*l ol the 5odimen ntoary JO"':S into g;*"ut"
The Vinostona or marble is finely- 4o cotrsely~cryotalline end vhite,

gv7 or Llaoel:, E2dding esn o Seen oceanions 11y,  Hom 1f‘e1:3 i dense, hoyg
and vounlly oreenish, W "mr”" ound, it 4in e25ily confuped With dile roelk: un.-

~COS caroful cxonlontion 3

- LS mde of coch Gccurrence, end thope ney bo mig-

Ore

e ——

3.5 3 o8 o
wel2elito, the oo i

i norol, oocv S in the tactlita alenz tho gronito-
]

LIRIB o0 © convoets. I 4g videly ond rother oven ¥ distributed, The acs0cin.
ool minexclsaro: grrnet, cpldote, dicpside, » W2llestonite

...... ve, quartz, calei ite,
Sulfides end omids bion preduets.  The 1fides ere pyrite, choleopyrite and
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Seavion minerals inelude limo-
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ond ovon talew is 20 GoEn placen. The gel

; he llwostone beds aty steeply, npad riylke

G20 north of the min chaty ot the surioce, o
2 2

: nevtn R0 (‘m? dipning sbont Lo dogreas to the

S5, euts nevoan the limasione badg neRXly ot rishi englen, ond appears

S0 dlonlnes the Limnagt i

=20Tonn on tho rorehoost gide of it at least 0o Teat norihe

N ets
B

8- (=g Lensured on tho 200 leval), gpa surfacaos

o5 of movement of this faulg
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aps Rane Tesl, husitaesoriotonen of tho-diglocaiden 4o cortain boetvoe
ol whe visible offsal of the limestone beds.

A% scome time pubseguent to the fommation of thig feult, grenite wes in-
truded into the limestone. Thé pronite coﬁtact follovws the northwest foult
in the contial pawt of the mine. Northeast end EJOU.hh'JGBu of LL’\ founlt, the
contact follove the northeant strllke of the .imesbouc (bgt cuis acrogs 1t
somavhot on the dip). As o coascquence, the granite-limcotone contact in
vhe nine, 25 vicwed in plan, hag the zig-zng form r%ovﬁ dilograrmacleally iu
Srateh 1, in wiich the three distinet parﬁg of the contocet, trending respec-
ively northeosy, noxtlwest, end uor uhcaub; a%e'labelled Je 02,03, rcspcctlveiy.

-

Ove vos fomed et mony ploces alond the contact, bub the largest ore

anones were rovmed elong the rorvhwest foult where the limestone presumably

hore the gronite cut 6l ,~gly across the bedding,

ond. the ore-colntions thus were cogily penctrated the beddilng-plencss, effect-

nestone. Conditicns for ore dopori-

it

ing 2 mene extensive roplecenent of the 1
tion wore lilkowise espeelolly favorable in thoze northeast-trending parts of
tha conbtoct dying coabipgucus to the northwest fevli. I5 moy ko stated quite

it o

centidentinlly, thorofore, that the moye productive ore bodles awe related

divestiy bo the nopchuest foull, ond that tha fudture of the ;“.?_Lo be dependont
vory lorsely on thao stineturel Lohaviocur ¢f the foule at greater depih.
3 3 strpeturel wviour ¢f JpEi

. 0 -

Soe Glateh L. Part 1 of the contact Ging cusentinlly vertierlly; part 2,
ioa cbout L0 demress to the northeast; and part 3 dips

aro northenst-trending contacts ds thet the northiest

~

n2d, and would ultl-

“n s AT NTY Y
Y T b 258 Rl

cixtizely. The lovthuest-trending port of the contoct, con-

Sitnled Co tuiersh,y An Pouply LTrithsulae

7ith opex pointing dowmraxd. The

-

dimiuntion of tho laonsth of the rortlsmeot scetien wilth inereasing depth do
clonzly shovm in the geological plean of levels 200, 300 and 400 (sce figs. 2,

end

“
J

nexzbons eround 250 feat; and ea 400 leoveld, perbops cround 100 feet. The north

By

wost contoet thns han deevenced ln length by about 150 fext for each cdditional

~

). Cn 200 lavol, %he nerilnrest paxt is ebout 100 feot long; on 300 level,
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DIAGRAMMATIC PLAN OF NEVADA SCHEELITE MINE SHOWING
POSITIONS OF GRANITE-LIMESTONE CONTACT ON THE UFPER
FOUR LEVELS AND HYPOTHETICAL POSITIONS OF CONTAGT ON

FUFURE LOWERSIIENELLS.
NUMBERS 1,2,3 INDICATE THE THREE MAIN SECTIONS OF THE
CONTACT, THE NW-TRENDING SECTION BEING CONTROLLED
BY A PRE-GRANITE-FAULT.

| . BLUE INDICATES LIMESTONE SIDE AND YELLOW,THE GRANITE
SIDE OF THE CONTACT ON EACH LEVEL.

STIPPLING INDICATES THE PART OF THE CONTACT SURFACE
MOST FAVORABLE FOR ORE. IT CORRESPONDS TO THE

PRE-GRANITE FAULT SURFACE

\

APPROX. SCALE
1" = 200 FEET
W. C. STOLL JANUARY , 1955
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100 feot of deopth,

1ouost level of the mine. It is poscible, for :mmple, -that the granite

4 1s na% rossible to predict the tohaviour of the contact beneath the

4

oy cud borooth the 1ii:cstone, o_-il ing entirely the rcolopical struc-

ture on vhich the ore depends in the presende levels. There is, however, no

ovidcnce of this og yob. If, however, the knowa structure of the contoct

shonld peveict without mjor devie tion to greater depths, a situation like

thae illvstreted in Shoteh L ro"ld obtain. At, or comewhat cbove, The future

500 level, the two norithenst contacis would meet, and the northwest conbtact

would hove dlminiphed to e point. The entire contect o4 this level would

B

shits be roughly a pomaight line running i rihens t, without a northwest -

Tt aln g

gbriling scetion ot 0ll. Iencoth the 500 level, however, the two norbheast

ombaots wonld diverge, and the northwest pord vould again com2 into exictenc?,

snln time o o triongle with apex upwerd, snd the norshirest-tronding ocetion
of the conteet would incwrecse in length on coch successively decpar level.
Lso, on the poriliest conbact bLelow 500 level, the limestone would form the

o
ey yeledn

Jn7 wedd ond the greaite the foolw md3., which iz exectly the opposite of

whe r\::.‘:_',’.'l;:?.crv'; ohtoining in the upper levels. The zig-zom patiern on cach

1erel helew she 520 level uould be raversed from whot 1t do on kOO lovel and
ohove (8hotch 1).
TP this pecmotwlend concept shounld prove %o be the focht, what might the

who cve body? The ore would be expecte a to follow

the contaet oo teforn,  Oa 900 lovel, 1t would strlke portheast, without major

lorinilons.s s ZeoW ’f"‘) the veverse zlg-meg petitern would come into effect, and

tulres of ore niohi occur slong the nox ~shwrest contact, as before,

sk e ddElerones Tl of ora would run into the longing wall
wothon Lhon dnto the footwell, I 1t shonld eventuate that thae 500 lovel io

Lo oy of the lovels obove, thils ghovld be abtrlbuted to

the convergesce of Uha o porthenst contacts, but it gchonld not canse wnduc
(4 et Lonst uabil the 600 level hos been thorourhly cplored

and fovnd woating., Tha prospovis for good. ore in depth, houcver, scocl favor-

Vil

s, ond There is ro precontly nowm ro2son for concoern.

fha Torxn of thao owe body, inmoror ap lmoun and Insofer o6 con be surmlsed

i
i
|
!
i



ia ghoim on the goolopical nops, and soctlons acconpenying this zepors.

Deceription of varts of the ore body i glven in the ensulng chopiers cbout

nine working and ore possibilitics. Althoush as viewed in eny single plon

ov sceticn whe ore symoars discontimuous, yet it is belleved thot 1f 21l threz

Almopsions wore Dully cmplored, the ore would te found to ba an escentially

contincus sinagle body (with o fow nlnor o ceeptions), 1T extyancous eceldents,

e e o e o o P e ———— - te

cuch oo dilkes end leter foulis, cre disrepprded. The form of the body io
carmlen vhare it follovs the nowrthwest Toult, bubt tends to be tebular on the
tiro northeast conbtacite.

A mumhor of nertheast fenlisc, youanger than the dilcs, cut the ore de-

=N

it into soamonts. These faults eppear to have suffered
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sbrilo-clin movenent prinein2lly. The displaceuents ore not groat -~ perheps

ot " 3 Se werm penle 3 o e o -~ e P N, - B
o fev youds o4 most. On the goologle mzps and setvlong, e foults are
Inbelled A, B, C, cte. in ovder vo idenvify them.
DISCRIFEIGT OF ACLCT
200 Iove
Suene 2-250 is the caly stope on 2C0 level that can be cofely ensered through-

ot fhn crbont. e geolony of the cill of this stop: 1o shown dn fig., 2
(Cenlocic plon-ef 270 Iavel), oad of the sicpe itself in fig. 5 (s%ome plans).

is stope, but the Limlts of it exe uvn-

Wi e wiogdasy o 5 ey Ire
3 w0 DE picnvy of oxe in Gl

Fnenm Boenune whe odjoining stopes eve beclfillad end conzot be mepped. Acove

$ho oth Tloow, ian the maise, ove is reported to contime upwrd to ebout 100

5 thorn shonld be no unuoval difficulty in piunlng this

Haarn, both on the sides cnd in the back of the

sbony, ewl 14 3o 1320dy whnt soveral Lhensand Gong myy be ovaileble hore.

VIR SR

Vory bigh geods ore wns scon ot ong plece in the bock.

southyest ¢nd of 200 level

w20 momped on the £ivgs Llcon (coe fipg. §). Five additlonal Tloord wore visikle

Gova Tuh ware pob entared boeoune the tinbors dld not oppcor sound. Ab the

+ . "t

sontiernat end of Ghe stope is cn ore plller, scparetipng thoe Hortlnrest slope




free arathar 011 stope a fev yorlis to tho southeast.

300 Level cl

Sten2 320 - Only the first floor of thls G'topc is ace2ssible, and the gzolo-

e of it is phown in fig. 6. The stope veporvadly oxtends ell the way to
200 lovel. A Dmif-seb of ome won oxcavoved in the flooxr of JOO Jevel, ond

),

“ha ore in Imovn to contimue foexther dowmvmrd from diomond drlll rolr‘s thet

cue 1t belowr.

Stope 3-500 - Thace workings censict of five stopes: 560, 560E, end inclined
stopa conneetlng with S60R, SCOW, apd o £1ifth stepe lylng o few yards west

of SO, and conaceting with it obove the level. Only port of 5401 1s ecces-
. g | v P

£ible, end this pont wes nepped, as wall as the other stopes in their eatiroty.
Soo fig. 3 (Coologle plen of 300 lovel), fig. 6 (stope plans), end fig. 1B

(Gzetion VIX

The tactite in end neor where these stopes are t;’.tv. ted hos beon pene-

tonted by the following listed 10 dlesiond drill boles:

3-05A 3-1654
r.'/?':‘_f"s lGGA
A 1674
QTA 158A
ona - - 1690

151A . CUTON .
1G24 7L
1627 ; 172A
RSN 1734
Taoeny Phe dogs of theoo holes, oo will as fron the ¢ge olo ry visible in the

Ea

atonen, the plans of the 5C0 ciopes (chown in Lig. 6) werc constructed.

2

D Tole 3- b{A passes beneath the ore, as shown in Section VII, end this

Foot would oppens Yo irdicate that the ore alo-uu this section, and probably

S hetethse A wont of 4%, deop not cxtond verbticolly dommmyd very far, but
wpasior plupoes ob & (oatly inclination to the eaust, cnterling the weat end of

mo 00D, e choonee of owe peetions din DD Tioles h-120A, k1214, ond

[ S
b 50T

L 508, 211 on NGO lovel (fig. B) doco not, hovever, prove that the ore doo:

s

i.

Dot eontinug vertie21ly dovmuoaed beecause thaese holes arve not long conough to
sameler e 10 dbd.

Judging fzon DD Holoo 3-163A cnd 3 JCW\ port of the tactlte body extends

Q

wrnaed o lenst 50 to 60 foct above 300 level. Fartheor vp, 1t is probably cut

o o o e e - e i 2o~

Evmm‘@w’*-%'wfmm”*‘ i e R i aim 42T . ~oar = e
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off in on ivroguloy amy by the big dike scon in the corrcspoading part of

The or? body in uwhich tho 5G0 stepes are excavated 2ppeard to e a grenv,
cxnanding westword from the gronite contact end lying wodnly
in Llmesionc. :

In the stopes (:?:i.g. 6), the ove is cub into threc or more segmonts by &
lovge dike that is probebly connected to the pimilor in{;rusive body on. 200
Jevel. The prosence o:E" this dlke cosplicotes the problem of nining the ore,
but norartholess sone of the ore cegioents 5331.re been Jarpge cnough to be gtoped
Individuolly.

Gtope 660 lies on the gronlie contact, which locolly arches above the
fivst floor, fomming o voof. The ;tc,c'i;:f.tb'bemcath'S'l;ope 560, as vell ao the
toevite :i:':mr?l.ia".ucl}r nerth and esst of 1t, dip into siope 620B end also into

Ees

the Toowuall of this stope.

Stones 000 ond $00 - Soe fig. 3, 6, 9, 10 ead 11, vhich illustiote the scology
of thens stepos. She ore is on vpward conbtinustion of the ora in stopes
hoephs and he605, IU cccurs 08 & thick lone, sitriking ebout porthesst and

dipping fron 359 to GO° Lo tha sowthenat. The footwmll is limestone end the

hengine ol of the stope 15 demnreated by Feult B, vhilch filetions mavkedly

. P ey o P A S v o = . & QSR £ e &
40 Ghons 00 {sce Ecetlien iv). The ore et most ploces btutto wn against this

wha Tovlt ic o porsistent dike, ctrongly chearcd.. The

Tondoe In-end

Teats seoms bo hawve follored. thils dite. Above the foult and the dike is

crenite, prosuwnnbly. Thore o-iota, however, the certalnt] thot a sogaent of
2 2 X J 3 )

tha oro body 1les south of (above) the feult, in one or move places. This

1n phowm by ez cue soclicn in ond ncer the cnd of DD IT 3-1324 (cee Tif. 3)

vhich elanwly lios sonth of Foult B.. Ther? ig on excelleont chenee of e good

ore boiy heres ond eaending couthnostmrd nlong the fonlt, os well ac up-

ing well of stopes 800 opd 900, end This possibillty chould

Mo ora In the bask of stopes 800 =nd SCO showld conbinve upward until

e off by the 2ile choving in the 200 level dxift.

i
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s v o ft

Gtose haih0 cxntonds odl 4he wry Crom RCO o 300 lovels. The two tpper

Tlcors benzoth 300 Jovwel, vere mepned ard the geology ie chown in fig. 6.

Ve h

=
"J

>

S
=
h
{
c-

sionel oo bos boon found by dicmond dvilling cosct of Fouvld G, below

300 lewveld

Stope =590 15 o 4imbored vnfilled stope cutending upimrd from the 200 level,

on the stme ore bLody oo thab mined in the adjacent stopes, 5807 end 5208

Tt 45 inmnccossible. A grondte honging voll wos found 6 pets up.

ooy 1o chown in fipure 7 (stope plens) end in figures

2 end 15 (S=bions VI and VITI). The .,un@oucm outline o the ove on the b

Gco Joction VI. On the south, the ore is bounded by Fault D end by

ol et

wing Limestone {loor, arnd ebove by Fault B, which

O el LS .

below by o 186

lon eontly o ©he couth, opporentiy o3 o link botucon Fault D and Favly C.

Lt

the end d1do voek lic cbove Foult B, iunsofer 25 is knmowm, but there is

P ore ebove this fault nesyor ite jumetlon with Feult C.

Tho ore prasently crmosdd in the movrtvh face of tho stope on the Z2nd floor is

FLA

Beliersd do exbond o211 4he 1oy to Fonlt C near the cdge of stope 1-6208.

o rertll foee of the stope on the 2nd flooxr saows o horse of limestone

wish ol oxe helew end above, up-to the Fawvlt I, above V:ﬂcn s gronite.

Thils Zoee phould bo edvonced in splte of the llmestone, which con be dad £1lcd
and bloe separocely fren the ore.

foe Secticn VIIT. The ove in 5004 is the convimetion of thet in stopes

o 31 A 20\ . Sy YL a0y e Ay U v O B - 2

520 cpd SO0B.  Above the top of %00 exnd scuth of Fonls € there is the possi-
Bility of more ove povhras eonnectlng copchkow with the ove in the gill of 300
ool Q00

couth of Fauls C epd immedletely south of Ifo.

r20-0, with wirich it coancets on geverel of the floc*:rs The gzology 18

Ticures 11, 12 end 15 (Scetions IV, V, end

showm in £ig. 7 (stone plans) end
VIiie
The botion of the ore scoas o be on tho M00 lorel, upward for 3 floors,

the oz oxbends as o robhor nerrow lens bounded on the rortirrest by limestone

WW' v’v—_"?"m'_ - wr———— - m———— = o SR S S— ,
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56 by greanlte. 0a the Mih floox, the

soutihcest contact su2lls wnely cutward into the gronite, forming a mch
wider body. '

The northenst end of this ore lens Mles egpinst granite on the 400 1evel,
ot the ond of the dvift. The pi teh of thio termination of the lens i1s about
b ).o to tho poutlirest, so thot the ore extends forther ond forther to the
porthenst es the 1o spe in ascended floor by f£loor.

Thase ocboovvations indicnte the possibility of en important ore rescrve
diroctly ebove cnd elso to the northecst of the pre cnt top of stopo 5308.

T4 in pescible thot this ore connccts in some wey, perhops clr u:f.’cously, with
the or2 lwing in the sill of 300 lewvel c'!.j.:;‘ec’a‘,ly benenth ctope Ho. 3-h60
(522 Gacticn VIIL).

i in ove that forms o pillor bebucen SCOE and

o
5350,

On the 3rd floor, south cide, a pocket of

meTened ite Ito exvent is valmowm, but probably
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conlld. I chould ha invostigeicd Ly mining ou cwead o a9ct. .

R AR

- Gione H20B odjoins G20C on the northtest, cxbtonding upward from

o0 level 12 Lloorn, necrly o 'l:l':r-_: 300 level. AL but the 11th and 12th

flaora ore boekfillcd end thorefore innccessidle. Two roises coasect the
Toom of G208 with the Sth floor of 620C, belnhw. The 2oleogy of tho ac-
consiblo porbs of thic abops io showm in fig. 6 (stepe plens) and in figurces

Fouls B erosees siope G20D, dipping aboud ho® %o the south (see fig. 6)

Lfavlt,.

the ore lying in the footwnll
{north} of Fevliu B, which mny be coxveey insofor as the planes of these cce-
siong are concornsd. The plan of floov 11 (£ig. 6) chowa odditionad ore ly-

ing gouth of Foult B. Suope G20A, ensirely insccessible, io caid to b2 sl

R

oted goush of Fould B, tut its cutlines orc unlmown. In 8oy case, it 1s

1idaly that the ore lying south of Foult B io gomchow contlnuous with the ore

o

in the 5ill of stope 3-450. Likowise it might bo convinuous with the ore in

1 k7 AN Oryee
GOeCRCa Ui oind bk OV .

)
1
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0ra oppoams ©lL eldong whe northecst foce of the stope on tha 11th {loor,
nowih of FPeult D, enld olso nesr Dedge 620. It extonds to the east end west,
erd 1p continuons with the ore north of Foult B in stopes h-620C and bG35,

Toebite romning in the boek of floors 11 and 12, up to the 300 level,
alihoush appareutly cut by o dike (fig. 13,; Section V1), This ore probebly

1711 be loft oo a plllar watll o lztersiope of the life of the mine.

Ghone h-62CC - Wi geology of this siope

(- -u-.-.m ]

<y

a3 1)Iustroted in fig. 7 (stope

4

’

plons) crd figaves 11 and 12 (Soc vions IV end V). Moot of the ore produced
o deve has beon mined frem en importont segaent lying betwecn Feulis B end
C , eod this sogrent cxtends wostword luto stope 620-B. A piller of ore
acperates the o sitopes.

foave the Hth flcor of 6R0- C orc cuxtonds upward to Faults B and C, vhich
apocar Yo converge end Joln e.bb‘-f-é the stops  {Sce Scetions IV and V).

Dotwoon Feulbs B epd C, ot the east fece of the stope, there 1s ore on
shie 2nd and 33 Lleors, wl’z:!.ch chonld extend soveral yoards forther west. On
the bth cod S5tk flooxs, this ore hos al 28y been mined up Lo a limestone
wall.
en exbonsion of tho oxa visinle in stepe L0685, o the northesct, avnd of the
ore lying norta of FPovdt B in stope h..G2OD, ebove, cod to the west.

To tho souih, begond Fouly C, 1o suope L5308, which olco conteldns im-

ibios of ove.

3
o
-3

‘\
.

C\

o

=
=

3

o
1
s

Stope 1-G05 - The geology is illustrated in fig. T 7 (stope plone), fig. 11
(Sectica IV) el £ig. 16, Tho orxe vislble in the stope 1s on extension of
Thet peon dn the noviboast covner of giope L5 (see £ig. T).

fbove the 5th Tlcor, at the raise, o linestone hznging well is vicible,
divping gently Lo tho soublwiest. Above the limestone is the sane dilke that

-

forns the roof of stone b5, More ore should be found chove the dile.

(6}

The visidble ora (Doctlon IV) extonds upimrd end o tbﬁ northeast betivesn

Lirastone w2lls. It chould Lo mined both upiord ovd outward, lilowise on ell

“leoors tovard the cost (utll connceticn ic wade wlth stope haoths) ond weot

(ontil comnection ds mnde with stope b-G05 (soo Tig. 7).
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win in plen in fimures b apd
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Somng BTh5 - Tha peology of this stope i

B ey

7, oend in soetion in figures 10 end 16. It is limited cbove by the same dike
an thet forming the feowwnll of stope 4-1050. The northwest well is lime-
coone and the southeast well is composcd of granite, limestone and dilke vocl,

11 lyiaz povthwast of end close {o Foult B. The ore crtcnds up to the foult

[}

at paie polnts, cad "c?m.;.'c cxists the possibllity thot part of the ore body
lico on the otheor gide of the foult, which, in the locality of this stope,
has nou been exploxcd.

Tho for of the ore body io irregular (soe fig. 7, otope plans). It
seans to ountend fyen the porthwost part of the s’tozie into the p.d.joining; stope,

......

L.685, whonea 1t muns fovther west into that part of stope 62CC lying porth of

Donenth stone b-h5, oxe lics in the slll of 4CO level.

1w bt

he ore romndining in ctope b ~(7'3 ig: a) above Gth flecor and bzlovw the

Q.:

-’

overiying @ile; b) in piller botwosn stope end stope 4-G85; ¢) a bulge of ove,
D u,“m’* conbldy vosvward, at the cxtreme wese onrl of the ctope. Additional

e b af

- 4 e -t o
o2 lics obeovd the dile.

& ~1.000 = The ove on vhich thig oiope is exca wated vas first found in

3000 exorsent Mortivont (Fig. b), on which & raice was driven and e sitope
aeaveted w b floors (Jem. 21, 1935). A5 m2y be seen in fig. 4, this ore
in the ciope is poologicalliy port of the same 1“0' o5 thotmined in gione
ha1050.  Although the yhyeicel contlnulty of the ore is interruptied by & por-
titicn of gronite, "horses” of limesteone end ibtruslons of basgic dilke materizl.
In the nelighitorhocd of 1000 X-cub (iection II) the coutheast limlt of the oré

ig Lorned of o thiclk waldge of marble. The portlnrest well is limosione. Ore,

roven by didfeing ool diomond drllling, liles immediotely to the noxthenst,

&l GALRO WO

cnd oloo to the souvilwiest, waoere, however, itz length is es yeb unexplored.

BLene l. 1050 - Thig stope wag comecnced in Hov. 19 54 in a vedse of ove lylng

botieon Foult A ond Toult B (oo {ig. 4) apd overlying o basic dilke, visible
ot soveral ploens o the level, siriking ebout VIW and dipping cround 20° to
The oxe in whic stone 1z a centlwation of thet mined in sitope

haqhs, 1:11':; gsepereded frem it only by the dile, vhich forms a nntural feolwall

2 I
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oRhg stona (zo2 fip. ¥, Dlege 13, wlco 2ig. 16). fo the nortlumst, the
shova joins with lo. L1000 stope, +bleb vos comicnced in Dacerber 195%.
T ore mired ia theose vwo stopes ia cctuelly perts of o single body ceperated
lo2ally by o wess ef Limestong that probably teners oul upwnrd, so that the
ora scetlons marse (e Szetion I, fig. 9) end contime vpwerd to tha 300
level eg & cingle @Zoso,

f‘c.ult B (soe Coctians I and IT) cpporently foxm the limit of the ore on
the soutbesot, bweyead which the aveileble infowmeicion indleatos the preceonce
of gronite end dile vyook. Thore i, however, the disctont pos:;ibili‘i;j that
o.;“':.".:‘.'b:i.onﬁ. ore lics gouthanst of Foulht B, end the foults should therelore be
a

crossed at severcl points in oxder o proaspcet the other side. In eny cone,

1nod right up to. Favlt B, unless intervening rock (dikes,

Untzrd, following the dike as o feotwnll, the ore eXxtends ell the oy
©0 the 300 lewel, over 2 ctrile length of et least 175 feet (the distence
2 2
Lotween Sectlcns I ond IV), ood constitutes on inportant ore resorve.

'

Tenceth the dile thot forms the aatural feotiwall of stope 4-1050, addi-
tlonzl ore exisis in s'i;opés heTh5 and 4605 (zoe deseriptions of) end elso in
£e k0O lovel 5111, bonacth the lowey eontact of the dike (ses Seetien I,
fic.B).
Mortivmast of tha gtops, teross Foult A, is addlitlonzl ore, which might

ba mined from ohopo b ~1080 o £rem enother now r;"c.cpe o be started farther

to the noréheast, in the wide port of the 00 level drift {See fig. ).

ONE RESERVES
Tan oye rosorvas inelndo only that ore of which theore is ccnclusive evi-
dones of 1ts oxictonca (from dlrovt oboervation, C'.;Lmr.»:mﬂ. drill cora logs
g}

1. RaNu i

obe. ), ond whiteh bos hoon sudficicntly orploved to allow the forming of o
raosonnbly szeure conecopuion of ils slze, shopoe ond grada. Obvilously, then,

the reservas do not enbroce ¢ll the ore la and orcued th? nine, which 13 an

o~

lmotn quentity ot the present ctnge of dovelcopment. There probably exist
simortort tomeses of ore din oreess of the coleulated resexve, but thoy howve

not beon cimloved cnongn to pormlt ony btut 2 rough end unralisble guess eboub

Fox e
VLIS GERe



"Geclogicel fcctors noturelly influence the reliobllity of the rescive
enlewlobions. ke ore deposit 1s highly lrregular in form, subject to
shavbt ond (in 2etail) wipredictable pinchcs,'uJblls snd terminations.
ihis isowingto its noture as o coataect metasomatic deposit. Furthermwore,
tlhore cxist in the depesit masscs of-tactitc containing very little schee-
lite. It is impossidble, ot the present time at least, to foresee vhere
thosé riight occur. Filrolly, the original complications of form ore fur-
ther complicated by the presence of intrusive igneous bodles of irreguler
shope, which perctrate uhc orc st many pleces, and aleo by the exlstene
of a number of longituvdinal post-ore foults that slice the deposit into
individual segmerta. With these geologleal conditlons, the only ore thal
can be considered os truly ”positim o mﬁst be o thoroughly punciurcd by
workinga and drill holes tha lJt sle remodng of it. In the computation
of "proboble" ore, o little nore 1la Eitude ic permitted, and the observ-
ehle Ucoloch 1 fectures ove projected short distonces, unless there is
evidence thiat such extenslons camnot exist. Fyrt hcr’crc, 25 1s evident,

rorts of the mine open to inspec-

<

the reserves must be limtied to those
tion and which were geiually inspected.

The gquantity of cre that 1g ulblimeicly mined from o ’cscrée block
depends partly or.-ha core ond thoroughness with which t%c ore is follow-
excevased. in thefeinpnea.. In the ﬁigurck given, there is no allow-

arce made for pillars, beecavce 1t is L clicved that stope plllars are

unnecessary IF cguare-s5et mining 1s cavried on properly. Drift pillars

111 probcohbly be left ot mony pleces, but should be eventually recover-
gvle.

The grade assiceed Lo the various rczérvc‘blocka i2 a composite
firvre derived mainly 2rom ove corx assoy ond DD core ascoys. Tonnages ave
calenloted from wlie geologlc maps and soctions.  The overage specifilce
Tobhe ore 1o chout 3.1, which gives o fector of 10.35 cubic feet

in plece. The core blockas were celculated entire ond then, in

cone ploces, o coritsin oppll proporiion of the tonmage was cllowed as

i



"yositive" ora, the balanece boing assigned to "probable” ora. Possible
ore ig excluded from the reserves.

ri 3313} it chould be stoted that the estimate is only o preliminary

one. The carciful channel sowpling ond mcasuremcnts necessary to a proper
crve estimate ware not mrde, partly from lack of time and mostly from
acuub oo to the proctiszl volue of ‘such work, especislliy vwhen the necessary

tine end eimpense ore considered.

BLCCK T cxtends, on the 100 level, from Sectlion I near Raigse 1050, north-
eastvard to the place in the wide part of the drift where the ore narrowus -
abr‘n tly, end upwerd from 200 %o 300 level. This block is penctrated, on
400 level, by DD foles L-195-A, hnl97-A end L.255A, ond by 3-230-A Just
sbove the lovel. Iarrow bends of ere were intersected. by three {l=t DD
Holes (3-2704, 3~2*°A and 3- 2;3A) on 300 level, which determine the posi-
ticn of the uvpper edae of the ore block. Two thousand tons probable ore
ere compuied in this block, with average grade of 1.1% WO3, taklng into ac-
count the grads of orzs from stope 1050 and of the ore sections out in the

DD Holes, as well ag of the ore visible in the drift.

BLOCK II lies beticeon ervoss-sections I end 1, above stope 1000 and 1050,
vp to tha 300 level. The ore zreserve in this bloek is catlmeted at 5500
tens, after deducting the teonnzage nmined to Jan. 22, 1955. The average grade

is estimeted ot 1.3% 113 boged oan the production from stomes 1C00 and 1050.

BLOCK III is botween Sceticns II and IIT, sbove the dike that forms the fooi-
wall of stope 1050, gouthwest of the prc~ﬁnt (1/22/55) faces of stopes 1000

cind 1050, ond benczth the sill of 300 level, wvhich is in oxe throunhout tha

]

lengeh of the bloclk. DD floles X-150A end h-263A cut this ore above the dike

and balow 300 5ill (Sce fig. 16). The estimated reserve is 15,000 tons, with
e roosibilicy of on cdditional 15,000 tons. The grade, estimated from pro-
duction of stopes h-705, 41000 and B-1050, as well. es from the grode of the

orc mined Tirom the 300 sill below stopes 800 and 900, and that of tho ore

secticns in DD Ioles 1-150A and 4-263A, is estimnted at 1.5% WO3.

A



BLOCK IV is the wedge of ore between Sectloms IIT and IV (Sce fig. 3) in the
532 ;f 300 level end ebove the dilke visible is the backs of stopes k-T45
ond k-G685, which is the gome dilke as that forming the footwall of atope
L-1050. 9he roserve In this bleck ic 2700 tons with average grade of 1.5%

WwO...
3

BLOCK V lies bencoth 300 level, on the north side of Fault B, and extends
from Seetion IV wostiward to Scetion VI, near the northeast face of stope
L-6203. Tie lover limit of the block at Scction IV 15 the top of the dike
exposed in the roof of sﬁope s-685 (Tth floor). On Section VI, the lower

1init of the oro block 1s Foult B, whlch secms to reverse to dip in stcpe

On Scction IV the ore is aqsuméd to form a single body. At Section VI
1t appeors that a vide partition of limestone separates the tactite into two
branches. The lover branch'is ~xposéd on the 11lth floor of 620D, in the
short crosscut to the nev Roise 620. It is olso cxposed in the northuest
part of stope k-620G, north of Fault B, on £loors 2 3, 4 end 5 (See Pig. T),
ond i% hos been cut by DD Noles k-245 end b-247 on the l-roQ level (Sce fig. 4).
Tuo upnor bronch shous on the northeast woll of 4-620B, 1lth floor (Sce fig.

Ore is koo 4o lie in the sill of 300 level at the upper limit of the
plock.

The outlines of the ore in this hlock ere rather indefinite, and the ore
reserve ccmpubed ho:e is limitcd to a block extending 20 feet downward below
300 level, end vhich ic calculated to contain 5700 tons, with average grade

of L.Z2) W0,. Thiz grode is a compromise between the grade of orc mined in
the 3-000 stope oil) (L.5%) end thet recently minad a short distance beneath
the dilo in stope h-E85 (0.73%). There 1o the possibility of edditlonnl ore

(ponsitle ore) camumiing to as much as 15,000 tons.

BLOCK VI fnclndes the ore in the back of stope %-620C from the 6th floor,

betweon and up to the supposed Junetion of Feults B and C (see Scction V),

and gho ore in th2 pillor cepercting this stope from 620B, os well es the

=182
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ore extending northcast frem the stope, between the two feults. It ex-~
eludes orz lying north of Feult B and gouth of Fault C (Sce tig. 7). Block
Vi 45 estimated to conboin 2200 tono with average grade of O. 9% UO3 The

recent produetion from 620C has osseyed 0.91% WO3.

BLOCK VII surrounds stope 4-G85, bencath the roof dike exposed on the 7th
floor, extending to otope b-Th5 end also 25 feet westward, towerd stope
h.620C, os well as dovm to the 400 level. Excluding the 6re nined from
Hovember 26, 1954 to Jomuery b, 1955 from this block, the reserve ic escti-

metod B4 3000 tons, with cverage grede of 0.8% u 3 There 1s the posslibility

of additional ore.

BLOCK VIIT is south of Tault C, in the bacL of stope SC0E above the 5th floor,
apd to the northeast. It includes'also the ore piller scparcting the stope
f“cﬁ stope 580. Bxtonding the ore 20 feet upward as well es northeastward,
ﬁhe roserve igs ccomputed as 2000 tons: with average graede of 1% W03. The ore

mined from the stope to 1/21/55 averaged 1.04% WO3. Thare io the good poisi-

bility of much morc ore thaon here calculeted.

BIOCK T¥ is the novehword cxiens ion to Feult C, below Fault E, of ore visible
in the porth faces of stope 530U, on the first and gecond floors. The esbi-

= SR e L T e oy e s e . el i
mebed tonnoze 45 2000 teons -with ceode of 0.7% WO
() O

3
BLOCK X lles bencoth 300 lovel, west of Section VII, in the wide, irregular
ore body thot has been partly mined in th o 560 stopes. As before stated (see

jeseription of stope 3-550), this ore is belicved not to extend vertically

Tor, but rather to plunge at a low engle to the eest, entering

Qs
Q
g
1

r_:;
<
2
E
3

“he wost ond of ctope h-620D. Assuming o dowmward extent of 10 feet, thls
blosk conalns 2000 tons. Additlonol, possible, ore lies helow that. The

ad frem the stope production end ossay of ore gections in

in 4ho goms mass of ove as Plock X, but lics sbove the 300 level,

2 Geeslon VIT. Part of 1t has been stoped in SGOE and S60U.

C ’
o N ol e o omee " 7
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The average prode of the stopes was:
5608 0.51% 1300) 3
550 0.37H Wo
5601 extonsion 0.66% o3

"

Taking DD core ossays alco into account, the overege grode of the block
is eotimaied at 0.06% wog, and the probable tonnoge, up to the Gth floor, at
L4020 tons. There may b2 ore in excess of this.

l The part of the tactite body lying between Sections VI end VII on 300
level (fig. 3) eppears-to be lergely too lowng:ade to mine, and it is there-

fore axeluded from the ore reserve.

s

BLOCK XTI comprises the ore in the back of stope 800E extended up the dip

for & dlatance of 40 fect alove the 6th floor. The reserve 1s estimated as

)

2500 tons with grede of 1.9 WO0_ . There is the pbssibility of cdditional ore.
: 3°

BIOCK XIIT comprises the ore in stope 200A projected 60 feet up the dip to-

ward 200 level., The estimated tommoge is 1500 with grade of 1% WO3.
BLOCK YIV veoresonts the ove sbove the 3rd floor of stope 900B projected up

> s e e ok

twons of ore rescrve with grade of 19 WO
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Thera may possibly be cdditional ove above Blocks XIIT end XIV.

BILOCK 377 im the ove visible (ascuming short >wbensiong) in the wolls end back

e

o

of slope 2-250, which should easily excesd 2000 tons with grade of 1%.

BLOCK XVI extonds downyard from the #C0 to the 00 level between Sections I

ond II, end 10 feet on either side of the scetions. The caleulation is based
on geologle cross-scctions I cnd II constructed from DD cores end from the
geoleny of 1000 sheft, mopped by E. A. Hollingsvorth. The reserve of probable

orc in thip bleck emounts o G000 “ons wilth average grode of 1.2%5 WO,.

3
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Teble h SUITIAIY OF ORD RESERVES AS ¢F JAIUARY 22, 1955

{(Prolimipary estimate only)

FPopitvive wgcable Totel Ore Total Units WO

Bleel Ora Oxe Deserves  Grade Unlts  recoverable
Ha, = Tongs Tonag - Tons b W03 WO, ot 83%
I 2,0C0 2,000 1;:1% 2,200 1,820
ir 500 5,000 5,500 1.3 75150 5,930
: 8 2,000 13,000 15,000 1.5 22,500 18,700
v . 700 2,000 2,700 1.5 h,050 3,360
7 5,700 5,700 1.2 6,840 5,670
VI 500 1,700 2,200 0.9 1,980 1,6k%0
Vil 500 2,500 3,000 0.8 2,k00 1,290
VIiI 500 1,500 2,000 1.0 2,000 1,660
1% 2,000 2,000 0.7 1,400 1,160
X 2,000 2,000 0.6 1,200 995
4 5 14,000 h,000 0.6 2,100 1,920
RiT 500 1,500 2,000 1.k 2,800 2,320
XIIT 5C0 1,000 = 1,500° 1.0 1.500 1,240
X1V 250 - 5CO S0 1.0 750 620
XV 2,000 . 2,600 1.0 2,000 1,660
K1 Lo CmEER e 800 ¢ lae R0 . - 3800
Totale 5,920 52,100 58,350 1.7 68,370 56,725

GIYNR ORE POSSIDILITIES AMD CORRESPONDING RiC }REEHMVPIOnS FOR EXPLORATION

In this chepter of. the report, a lisv 16 given of the additional ore
possibilitics (exclusive'of ore Treserves) that.exist in the mine. The numer-
ous itcis in this list fell into two categories:

(2} Fossible orc includes the followlng:

1) ore penctrated by workings or core drill holes, bub whi
- gurficieatly cuplored to permit forming en edequate idea
shape ond grade

ii) projecticns of known ore bodies, bascd on geological inference.
1i1) Imown toctite bodies that are too low-grade to mine eccording to
proscab informatlon, but whleh might contain comnercial ore in

some part of them as yet insufficlently cxplored.

(v) Ciher ore possibilities ebout uhich there are no specific dota:

The enumcraticn follows, with recommendations foir cxploration vhere
colistsfor:
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7) Generzlly spezking, the limestone lying southwest of

the nortuwest treciing part of the 200 Jevel hsulegevay has
been insufficiently explored for possible further footuull
projecticn of the mein ore body. Althouéh there are no

posit;ve ore indicztions (except the southwestward striking
cre protruberonces mentioned in 6), sbove (Fig. 2), it is
edviscble to diamond érill this footwall rather thorouginly.

crosscut (spad 20A) the drift lies
is intrusive mess is large end
rtly to faulting, and has obscured
this part of the level. Insofer eas

usive dips from k5 to 65 degrees to the
the cre extending upwerd from the
of the 300 Level; and it likewise cuis
mvard from LLe surface. (See Cross
< 3

I.) Beceuse of this dike, there
this pore of the 200 level, eicept
neas

nined in the footwoll of the intru-
however, there sKOulf e plenty
pomer;ul cre body t;?o"ﬁc below in

b? Ao
82349

chey are

300 TLevel: 10) Tiear

near 1000 ¥ cut nA*th, vhere & smnll

7) From the second crosscut (at epad¢ 20A) drill four
150-foot holes: &) flet hole due south, b) flat hole § 25E,
gbout pzrellel to hauwlegeuey, c¢) up 20 degrees, S15E, &)
down 20°, S15E.

From the Tirst crosscut {2bout 30 feet in from spzd 154,
drill three 150-faot heles: 1) flet hole H25W, cbout pora-
111 to haulegewoy, 2) up 20 degrees I15VW, 3) down 20°

8) The tion of the ore pessibilities below the dike
ere dssce the exploraticn reccmmendetion for 300
level.
Above the 200 level, it is first necesegary to put the
stopes in an eccessible, safe condition, insofer s pos-
gible, 80 they can be rme=ppeé end g déefinite idea
formed 0F re possibilities in this lceality. T
would nrob e migtcke to assume that 2ll the profit-
zhle ore G e i
se=nling,
explorato

.
©) The érift should be continved ot least 100 feet to
the northeast, exploring {urther trhe ore found in the DD
holes, end following the contect betieen gronite and lime-
guone.

G L,:)

hi"‘

S
Go cegree aévve che bor
e B0l

‘..‘OL;;, a5
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11) Near cpod 302, four wildeat holes (3-274, 275, 276,
277) were bored southeast into the granlte at angles of

plus 10 to plus 30 degrees following the inspireticn of the
recident engineer, L. A. Eollingoworth, arnd an 18-foot sec-

S
tion of ore, esszying 0.67% W03, was cut in Ho. 3-276, 67
fect froz the grenite-limestone contact.
Severel edditional heles must be drilled to asc
irporvence of this discovery, but ronetheless 7S
cleerly to light the possibilivy of the existence of ore
bodies in the granite, ratkber far removed from the coatzct.

12) Teer spcd 311 (Fig. 3) DD Hole 3-1l1A vas ar
July 1951. £ 17-foot section of ore was cut éirectly b

11, end hzs not been further investicsted. It might
of the 3-280 - 3-550 ore body, iscleted soutk o

0 k-
H
[
1]
(2]
'-lo
¥

~
184

the end of the short drift ru
ne nezr the foot of Rzise 3-320 I, e
is visiblie in the back and walls,
1%
d:-

G, wvhieh cuts it off. The ore

.
thic it hes been sbtoped, reporiedly, but
tope cennot be entered. The
tely suggests the possibi-
s Yevel dané this inference
Bl H 3-2C44, drilied down-
iow 300 Level {see Fiz. 3). Two cre cachicas
this hole; the first, from €3 o T3 fest mey
coxwecnons 1O ths ¢ mined in .end avove the 300 level in
nart of Stope 3-320. The second ore Secvion,
+ 83 to G5 feet in the drill hole, iz believed
{ Feuited parc, ceest of Fsult G, o2 thke
nd of the aforementicaed short drift.
the DD core are in graznite. The possi-
exng woluzble ore body on end gbove 3C0
e east of &né sx

11) DD kolee 100 feet long or more should be driven on
either side, es well as cbove cné below the ore intercept
in DD E 3-275. IF %the resulis ere promising & crosscut
should be driven out on 300 Level (elrezdy begun - Jen./55)
ard the ore body further explored end then developed if

warranted

(S O

Beyonéd this particular occurrence, it is recessary to ¢érill
other holes into the grenite banzins woll on 300, L00 end
lover levels, in & systematic vzy.

12) A shzllow winze could be sunic from the DD stetion cn
300 level, or severzl DD holes could be boreld steeply up-
verd from the 40O Level crosscut north of spad 408, in
order to get e preliminsry idee of the importance of this
body.

. 5 - ) ¥ s 2 -
13) Clezn out the short drift. Adverce tke heading HN45E
ahout &0 feet, followirz ore cfter it ic found. Raice on
the ore.

) %) F oo g & e 2 e v
14) Afier Purther exploratory @rillirg, tbe ore-taoring
5 Vs o s 5 -3 da Vo o N Sy
syes could best besveaches Ly EEERmslcry norihessavird -
oo PR e . 3. - -~ X o ~ ) o P, 3 Biiae
teasion of the new arift propost@i-uncer 13) chbove.

-oh-



15) Tactite vas intersected in DD E 3-168A & few yerds
uthwest of Stcpe 560 W. It msy be & continuction of the
ubLe bo¢y pu:tlj rired in that stope.

16) Torth of the wide 500 ore body on 300 Lenel, NOrTov
teeotite sections have been cut in DD Holes 3-C34, 3-6»L.
3-177h end 3-174A (ece Figure 3 and Section JI) The connec

tion, 1 eny, irith the moin ore body, is noct known. The ore
possibilities hers ere fairly goog.

17) DD Hole 3-1394 crossed Feult B below the nort theast end
of Stope 800 cnd ore sections ggzregoting oL feet were
found on the couth side (see Fig. 3). This ore is s Taul-
ted serment of the ore in 800 ené 9CO stopes. Ite exient
is unimowm but might be grect. It mey extenc urva-d cbove
the honzing wall of 800 an_ g00 stones, &s well es dowword;
and it mey extend scuthwestward aloao Teult B, pessibly
conmecting withk the ore in the sou theast coraner of Stope
€20 C, ebove LOO Level.
18) ¥arrci ore sections were Tound in DD Fole 3270,
3.272 end 3-273, at the portheast exd of 300 Level (cee
Fig. 3). Tuese represent the upper edge of Ove Regerve
Dlock To. 1 (see preceding description of ore reserv £).
~terel ord umierd continuations may exnist.

the stopes or 300 Level cre no longer cceessible,
ossible to judge thelr pOuuWDiL’t'e" of- adéition-
T A S laro alocng the level, betwecn

3
ot might contein in the gggregate a T“”E“"-lle
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et - o - ) a - a . 3 e - 3 o
sia level. lleer the fooctwell, a szasll part of it was mined

15) Drift southwest 50 feet from the end of the level be-
necth Stope 560 W.

16) Crosscut to the ore, then follow it with & drift. Dia-
rord 6rill this erea from 300 Level both downva rd snd un-

ward.

17) The south side of Feuvlt B on 300 end 400 levels should
be intencively explored by diomond drilling cni cress-cuiiting
drill s & i % czlected by

o 3 ™
1 sites endé direction of the koles can be
¢ b} 4

18) Drift et least 100 feect northeest on contoct from the
norgheast end of the level neer Sped 337 1. Raise on ore
if good ore widths cre fourd.

19) ¥here olé stopes con easlly be made ceceessible, this
chould be dome, and they chould be perped ond sampled: Furn-
+her exnlorsition or development could proceed, Or RCT, urda
the basis of these findings. Tke arifs pillocrs ci the
1evel should be closely exemined gpd ¢ complete 1isv Eade
of then for rerference during future pillaor-votlin] oprsrc-
tions. TFilled stopes must pr eswnzbly rewzsin inccecessivie
until it is Lecvgeu to reope then 0 mine residucl ore, if
oy is st

20) Thic &g ciiorky &nd
it ehobic bessn \es g ted by fwo roices ~~‘ye; i Sae Boo~

tite op 300 Jeve

Telew the level, it could best be cuplcoreld U
Grift, with sbort crosecuts vhgre nececsary,



in Steope S560E (Figs. 3 end 6). In the footwall drift ex- vesterly from the new raise 620, oa ths 11tk flcor of
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terndiny eest froxm Stope 500E touwerd spad 337D, the grade of Y 2 Llternetively this drift could be &riven from
the tzctite eppezrs to be very low. . onz of the upper floors of Stope G2CC.

re the 300 level, the folloving DD koles were bored with

DDE 3-1004 Plus L5° - grade submergina
3- 994 Plus 20° - grade merginsl
3-101A Plus 20° - grede merging
3-1C02A Plus L45° - grade cubmerginal

Below the 300 Level, the fclloving DD heles were bered with

3-103~ -69° grade subrerpgingl

3-10ks -58° ore \
3=644 .- 5° ore?
3-50a  -24° warginel
It will be seen from this data that part of the tactite be-
low the level cppears to be ore, end the rest is merginal \E
or submarginal. Tais block has eccordingly been.left out 3
of thz ore reserve beceuce of its eprnerent geperzl low
grade, end the vncerteinty of how muck eore it night co
Ore 'taes mey possibly die as g Tloor pilley iv the bac
tke stope €208 hLas also been omitted from the cre reserve
beceiee the back dis'tizberedsfad the ore cenzob Lo seén:

(Fig. 13) i% will be noted thot the ore
d¢ivided by € licecvoone pertition into an
T Girecctly bementz Feult B and g lower Lranch.
lover braench might be leir grade, correspording to the
‘BecTa0n in the fosuynll porve of “the Bodyiinsghe
chove.

5 e - O, o LR e o T IR P 2. 0 S ol o s e e g 0%
21) Th2 possibilities of ore sdditionsl to thot estimsted
TS - e w S 1 b 1 of < hid D XPTI? Sy 3 - ~in
ip orefgeserve Biceks (¥, NI, WITT, ong WTV heve aleeadsy
o 2 o o X Pt GRS e T = L A o TR 7N ALY S ATATY A P
been glluded €0 in the cescriptica ol the ore reserves.
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cnd pilunges ot @ roderste engle into Feult B, on the sout
ciGe of Stope L-€203 (see Fig. 6, plan of 620B Stope, llth
{loor ebove L0O ievel). Poscibly, slco, the ore mey term-
inete befora it recches Fault B. There ic an excellent
chence of ¢ large rmose of ore in this esrea directly be-
negth 300 Ievel sill, and abutting ageinst Fault B.

26) Diresily sbove ore reserve Block VIII vhich lies
m=inly in the beek of Stope L-580E (see eariier descrip-
tions of Stope L-580F and of Block VIII), as well &5 up-
word to the northeast end to the southwest; edditionzl ore
mey very well lie zlong the hanging wells of FaultsB ond

C (see Sections IV end V). There is the scant possib
thet the ore visible in the northezst face of Stope 5
on the bth =rd Hth floors (Fig 3

13

1

ig. T 3
nore or less following Faults C and B on their south sides
to 2 union with the ore found south of Fault B on 300 Level,
DoH 3-1394 (see-Tig. 3). '

07) Lorthvest of Roise L-52CH (Fig. 4), in DD Holes L-158
and L-15T7A, gool ore secticns were cut, lying sputh of the
projection of Fault B. This ore gppears to lie Girectly be-
neath Stop 2lthough the position of this stope is not
Inovn exoe except on th ser Tlcors. Presumsbly . this
ore gbuts Feult B e norineact and continues
E0Ze uikaoy cence tow e gouthwest (see Fiz. b). The
ore mined ne L-685 rues £0 astwerd clong the
400 Level ad runs the no vwell of the
APFETE Dear inc wvaere B iminl . A
chioxt diev rthwess o dri

in DD Eole .3.; L "24'-?—5.(, =2

roniinves gyestuard ugtil it is

ticaallyr, w2y be even more or

Tas ore lying porth of Feult B in this loeazlity is the dowa-
vard extension of the ore visible in the norihwest pzro of
Stone GSCC, vhieh in turn connecte with the ore sesa along
the northesct fece of Stopz 6205 (1lth. floor) end slso with
Shot visible in the cresscut to Reise 620, in the saue stoze
{c=e Fig. 6 c=nd Pig. 12, Section V). This mass of ore is
rrobably lerge, but it has been litile explored.

wiended

26) Sto &
shoulé eventuelly shovw what ore contiauctions are p
et lonz as the stope is made to extend clveys to th
of the o g e

;
mapped.

pe S80E, as it ie continusd uwpverd and outwerd
s

~r -
re ond the geolegy is cerefully cbeerved an

north to Fault B (see Section VI).

-

Diemond drilling should be carried out from the 1ith flcor
of Stope 6203 with the koles pointed southeast sleng Scee-
tion V, end cscuth zlong Section IV, st vertical ensles of
minvs 30, zero, and plus 30 degrees. Tasse holes wight
possibly be substituted by some of tiose recormended under
17) akove.

27) The cre lyinz botk nortkcast and soutkbvest of Tault B
should be folloved by & érift ruaning 100 feet southwest
from sped kiS. It should elsd be crosscuv end drifted cn
the 3réd cad Gth {loors of Stope 620C, end stoped from the
koo ievel if the grade warrents.

~28~
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28) The ore showing in 1000 crosscut, LO0 Level, below
1000 Stope, extend:s southwestwerd an unknown distance. It
might possibly connect with the bulge of tectite that runs
out into the lirestone &t the foot cf Reise TLSR.

ibility of ore in some places south of Fzult B

oss
1050 hzc been mentioned (sec deseription of

P
Stope L-
Stope L4-1050

30) The ore in the drift at the northes
ie very nzrrow, but further exploration cf the con-
tact :in 8 northeastvard direction should be dome

31) The poscibility of edditionszl cre, ebove cnd beyond
that estimsted in the ore res erve, has been mentioned under
Riocke I VII, VIII, end ¥X. (See corresponding deseriy
ticn of ore reserve blocks, given in an earlier sec-
tioz of erere. )

Rzlow 1: 32) 1In the chzpter on CGeslogy, mention
hes bee of the possible structure of the ore deposit
ot precier depth, below the 40O level (sec Sketch l):v The
ore poscibilities here cre Tavorsble. There hss been 1little
exploration in depth, except in the irmediste vie inity of
the 1000 shaft. Tlsevhere only an occeslonal DD bole
Gescends below the eleveticn of the &P evel :

28) Drift southwest on ore from 10C0O crosscut.

32) There gore many poscibilities for c¢isxorpd érilling te-
iow LOO Level, because this deeper port of the deposit hos
amsired slmost umexplored. One echems, thet mey give &
great ceel of information in a short time; is Ehel Todloir.
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£ Gistond drill sz@uéuu 2
e

30, 45, GO cecrees

30, %5, €0 cegrees

30k, G0 fzzress

30, &5, 50 éepress
£11 poles should be €rilled gt lesst Z0C feet cor so. Ouce
the ore has teex roughly delinected uy thesze Loles, slii-
ticnol holes chould b<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>