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WONDER SILVER-GOLD
MINING DISTRICT

Churchill County, Nevada

June 5, 1973
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F. W. LEWIS COMPANY
120 GREENRIDGE DRIVE
RENO, NEVADA 89509

PHONE: (702) 826-2404

January 7, 1981

John Schilling
Nevada Burear of Mines
Reno, Nevada

Dear John:

Enclosed are some notes on the Wonder Mine which you may want
to ad into the Churchill County file, in Wonder Mining District.

Sincerly,
F. W. Lewis
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COOKE, EVERETT & ASSOCIATES, INC.

CONSULTING GEOLOGISTS

P. O. BOX 2992 TELEPHONE (702) 323-8254
RENO, NEVADA 89505, U.S.A. =

WONDER SILVER-GOLD MINING DISTRICT

Churchill County, Nevada

SUMMARY

The Wonder district, especially the Nevadz Wonder mine,

offers an outstanding opportunity for mining investment, which

should become still more attractive with the probable continuing
rise in the prices of gold and silver. It is located in north-~
central Nevada, one of the few environmentally relaxed areas for
mining left in the U.S. It has good access roads, water supply,

millsite, and year-—around working ¢limate. It made a large and

‘very profitable production when gold and silver prices were less

than one-fifth their present levels.

:

A program to reopen the Nevada Wonder mine is proposed
here, at an estimated cost of 3750,000. Estimated profits from
possible ore are at least $23,700,000 during about 12 years of mine
life. The high priority target is the bottom half of the enriched
section of the Nevada Wonder ore shoot, which for unknowvmn reasons
was left largely unmined. Several other ore targets should also

be commercial, and also will be tested.

The Wonder district produced about 86 million in silver
and gold, and paid $1.5 million in dividends from 400,000 tons of

ore processed in a éoo—ton/day cyanide mill during 1911-19. Average

‘grade was about 0.18 oz gold and 18 oz silver, with 93% mill re-

covery. At present prices (3100/oz gold, 32.50/0z silver), the
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value of this production would be $7 million in gold and 317.5

million in silver, or $24.5 million total.

Production came nearly all from the Wonder veiﬁ zone,
a very strong northwest-striking structure dipping steeply north-
east and reaching up to several score feet in thickness. Thq
hanging (east) wall of this zone is formed by the Wonder fault
with 30-50 ft of breccia and gouge; a few feet west is the Nevada
Wonder vein, much the strongest and richest of the several sub-
éarailel veins forming this structure. The principal underground

workings, on the Nevada Wonder vein, are now inaccessible because

. both the Nevada Wonder and Extension shafts are impassable near

the surface. However, o0ld production records show that the Nevada
Wonder vein with its extensions southeast and northwest, the Ex-
tension and Hidden Treasure veins, was mined for 3400 feet later—
ally and 1300 feet vertically by 8 miles of underground workings.
The main Nevada Wonder 3-compartment shaft was sunk to the 1300 L,
where the silver enrichment bottomed; 1800 ft southwest, the Zx-
tension shaft system was sunk to the 2000 1., the bottom exploration.
Nearly all production came from the enriched ore above the 1300 I
the 500-700 1. was especially rich. The stope maps delinezte two
main ore shoots: the Wevada Wonder, stoped to the 700 1, and the
Extension, stoped to the 1300 L. Both ore shoots rake steeply

northwest. .

There is considerable possible ore in several categories,

but the principal reserves now apparently are in ithe Nevada Wonder

i »J, P

Lo

mine, with an estimated recoverable value of 323,700,00%. On ﬁééé—
ent information, such an estimate really is only a estimate,
necessarily involving assumotions about many important wvariables,
such as grade, tonnage, operating costs, and prices of‘gold and
silver. Much of the estimate of vossible ore and the proposed pro-
gram may be changed by feedback information, once testing is begun.
Nonetheless, it seems preferable to try to quantify these factors,
exploring their derivation and uncertain ties, rather than to wait

for more reliable data — which might never come unless such present

e
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guestimates are hazarded and tested. Reopening the Nevada Wonder

mine is proposed in two stages: Stage 1, underground and surface
sampling, costing an estimated $70,000 and taking about 4 monthsj
then if results are favorable, Stage 2, mine and mill plant in-

stallation, costing an estimated $680,000 and taking about a year.

In Stage 1, a pipeline would be laid to deliver water to
the mine. The main Nevada Wonder ore shoot would be entered on the
600 1. from the Hidden Treasure shaft and sampled in various levels

and stopes. Other possible ore, such as near-surface open-cutting

.ground, would also be sampnled, as well as the old dumps and tailings.

Milling tests would be made on all ore types. Studies, probably
computer-based, would be mrde to determine the mining and milling

methods which would maximize profits.

In Stage 2, a ramp for trackless load=haul-dump vehicles
would be run from near the Hidden Treasure shaft, at —300 gradient,
to intersect the Nevada Wonder ore shoot below old stoping. A 300-
ton/day flotation mill would be built near the portal of the ramp.
This should be onstream within about 1—1/2 years from the commence-

ment of the proposed program.

INTRODUCTION

I visited the Wonder district with Claude B. lovestedt
in April, 1972. No important mining had been done for many years,
and the main Nevada Wonder shaft and workings had become inaccessible.
The information herein therefore, is based mainly on surface examin-
ation, earlier reports - principally F. C. Schrader's, and talks with
C. B. Iovestedt.,

* The location, topography, some locnl geology, claims, mine=-
workings, ~nd sampling are showm on attached maps 269AF, 269BF, 269CT,
269DF and 269EF. The old workings and claims are shown on detailed
maps owned by Frnnk W. lewis, as follows:

-3
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Yevada Yonder

Claim mrp (Tovestedt lease) 1 in/500 £t
Wonder claims 1 in/300 £t
Nevada Jonder mine, pl~n 1 in/lOO ft
Nevada Wonder mine, langitudinal

section 1 in/100 f1

Assay certificates of our recent sampling are attached in Appendix I,

and production records are shown in Appendix II.

LOCATION

The Wonder district is in Churchill Co., Nevada, at
5,000—6,000 ft altitude, on the east flank of the JTouderback Mtns.
and on the west flank of the Augusta Rg., an offshoot of the Clan
Alpine Mins. It lies m2inly in T.19¥, R.34E, Sec.-33 and T.197,
R.35E, Sec. 31, M.D.B.&¥. Ioc=l relief is moderate, incised by

steep-sided dry-washes, draining U then W to Dixie Valley.

Nearby timber and water is lacking. Water for the Wonder
mines came from Horse Creek in the Clan Alpine mtnsﬂG.S miles N,
flowing 60 ft3/min by gravity with an inverted siphon across the
Augusta Rg. Water for the town of Wonder came from Bench Creek,

6.5 miles ENE, flowing 180 ft3/min, by gravity flow.

No power line passes near Wonder. The U.S. Navy is under-
stood to have proposed a line from Fallon to their bombing range near
Frenchman Flat, which would pass 10 miles from Wonder. If built,

it might supply power for Wonder.

Winters are cold, with some snow; summers are warm and
dry except for occasional thunderstorms 2nd flash floods. Vegeta—~
tion is sparse, mainly sagebrush and other desert plants. Roads'
generally are open all year except for a few days of winter snows. -

Mining "regularly was done year-around.

Wonder is reached from Fallon, the nearest large town,
by driving E on US Highway 50 for 40 miles, then turning left NNE
for 1 mile on the Dixie Valley graded road, then turning right NE

for 13 miles on good dirt road to the old town of Wonder.

-4—-
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PROPERTY

The subject property consists of one placer claim and
28 patented claims, as follows:

T-I Placer
Nevada Wonder

"
"

" Nos 2
" YNo. 3

Hidden Treasure
Ruby ¥o. 1

" YNo. 2
Great Eastern

n n
"
"t
"

Fraction
No. 1
No. 3

Survey Survey

No.

No. 4 (title
Last Chance No. 1
SE 1/2 lLast Chance No. 2

3078
3325
4225
4226

3071

3327
3122

3122
3122

No.

Golden Dawm No. 1 . 3611
Colden Dawn lo. 2 3611
Colden Dawvm YNo. 3 3671

" " No. 6 3671
Queen No. 5 3786

" No. 8 3786
Scorpion lode 3071
B & S lode 3072
Nevadan 3398
Little Witch - 3398
Silver Tip 3398

poor )" Valley View 3398

3324
3326

Pan Handle 3398
Yellow Jacket 3398
North Star Lode 4227

These claims comprise most of the important mining ground in the

0ld Wonder district, including 200,000 tons of 01d mill tailings 1/2

mile W of the town of Wonder on the T-1 placer claim. The property

 is owmed by Frank W. Lewis, of Reno, and is under lease to Claude

B. lovestedt, of Carson City; the lease runs for 30 years from the

date of execution, November 1971, with 6% royalty on net proceeds

and 3300/montb minimum payment, all payments applyihg on a $1,500,000

end price.

It is available for inspection.

The 200,000-ton tailings pond 5 miles NW of Wonder is

owvned by J. R. Keighley, of Reno.

Water rights

Bench Creek

Horse Creek

to Bench and Horse Creeks are held as follows:

1764
303

9428
1510

0754

Dangberg 0:257 ft3/sec
Wonder Water Co. 5.0

Reynolds ‘ 1.084 ftB/sec
Nevada Wonder Mining Co. 0.28

mining & domestic use

Nevada Wonder }ininz Co. --(not speci-
irrigation fied)
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The lovestedt lease carries the rights to No. 1510 and 0754, or to 0.28
ft3/sed water, plus an unspecified additional amount for irrigation.

In the lease, the title of Creat Eastern No. 4, Survey 3122,
is noted as "poor®.

EISTORY

The Wonder district was discovered by Tom 1. Stroud in
1906. In November 1906, the Nevada Wonder Mining Co. was formed,
mainly by Eastern capital, and production begun. Mining was by
open-cutting and underground shrinkage stoping. 1In 1911 a 200-~ton,
10-stamp cyanide mill was built which worked till 1919, producing‘
about $6 million, with 93% recovery, and paying $1,549,005.45 in
dividends from some 400,000 tons of ore. The receipts for silver
were about three times those for gold. In 1914, 1916 and 1918 small
payments were received for copper and lead, both at grades under
0.1%, in concentrates sent to smelters, totalling 5,900 1lbs Cu, sold
for $1,453, and 4,064 1bs Pb, sold for 3276. 1In 1940, 1284 1bs of
Cu were recovered from 756 tons of ore smeltéed, a grade of 0.085% Cu.
Production records now availsble are included in Appendix II and

summarized in T=2ble 1.
Table 1

Summary of production, Wonder district

Recovered values Averaze grade, oz/ton
Wet Recovered Heads
short «93 revry
Date tons Au, 0z, Ag, 02z, Au Ag Au Ag Notes
1907-19 392,911 66,264.03 6,351,715 .169 16.2 .161 17.4 Meinly 1911-19,
: NV Wonder cyanide
mill (private re-
port, author?)
1920-42 20,148  5,333.36 375,231 4265 «283 20.0 Mainly 1938-42
(private report,
author?)

1907-42 413,059 71,597.39 6,726,946 .173 «185 17.5

1907-37 398,355 69,340.11 6,524,150 .174 .186 17.6 (Merrill,
' USBS IC 7093)

b=
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At present prices,1 gold about SlOO/oz and silver 32.50/oz,

the average grade of recorded heads, .185 oz gold and 18.6 oz silver,
would be worth 318.50/ton in gold and $46.50/ton in silver, or $65/ton

gross metal value.

During the last two years of milling, 1918-19, averagé
grade had drovped to 0.118 oz Au and 11.87 oz Ag, apparently because
of a decreasing ratio of enriched Ag ore to the deeper primary sul-
fide ore. THowever, the small production by lessees during 1940-42,
shipped to outside mills or direcf to smelter, ran much higher Au,
0.283 oz/ton, though Ag tenor was the same, 18.8 oz/ton. This may
reflect two factors: (1) hand sorting to up-grade the ore shipments,

and (2) depletion of the rich silver ore.

The total production of Wonder would have a present market
value of about 37 million in gold and $17.5 million in silver, or
$24.5 million total. These figures are all minima; much production
surely was unrecorded due to incomplete or lost records. High—
grading would have removed the best ore, and so lowered recorded

! gradés, as well as recorded production.

Power was brought in by a 150-mile transmission line from
Bishop, CA, said to be the longest then in the nation. Water was
piped in from Bench and Horse Creeks. The sudden shutdowvm of the
mill in 1919, with no effort to sustain milling by continuing leasing,
is hard to understand, particularly when the bottom half of the en-
riched vortion of the Nevada Wonder ore shoot was left essentizally
unmined, from the 700-1300 L. Presumably the mill shut down due to
depletion of available enriched silver ore, but this should have
been more than compensated by the rise in silver price: during
1918-1919, grades of ore mined had dropped off about =2 third in gil-
ver and -gold from grades during earlier mining, obut the price of

silver had nearly doubled. In fact, the 1919 silver price, $1.11/oz,

"present prices" in this revort are taken at 3100/oz Au 2nd
$2-50/oz Ag. Both gold z2nd silver prices are now higher and proba-
bly will continue to increase rather than decreasej these figures
are considered conservative. :

e
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not only was the highest to that date, but was to be the highest
for over four decades to come.

In 1920, after the mill shutdown, some mining continued,
shipping ore direct to smelters with a credited content of 517.57 oz
Au and 14,505 oz Ag. Other small smelter shipments were made in
several other years during the 1920's. In 1924-1925, lewis E.
Curtis of Reno acquired the NV Wonder; the mill was razed =z2nd fﬁe
machinery sold, and the power transmission line to Bishop was re=-
moved. During the 1920's the Jackpot shaft burned, and during the
1930's the Extension shaft burned, both possibly due to spontaneous
combustion. 1In 1931 a lease was taken up by a Tonopah operator.

The Nevada Wonder shaft was found to badly need timbering. This

was commenced, but discontinuéd for lack of funds after reaching

the 200 1. However, mill and smelter shipments Weré made totalling
about 400 tons, averaging 0.59 oz Au and 33.0 oz Aug per ton. Flota-
tion tests made on near-surface ore by Internation=2l Smelting Co.

gave Au recovery of 91% and Ag 85%.

The Nevada Wonder tailings pond was reported to have been
sampled in 1930 by Ernie Gray of Reno at $O.75/ton Au + Ag. During
the 1930's and early 1940's, Curtis leased the NV Wonder to various
loqal operators who made small ore shipments to outside mills or
direct to smelters. Besides Au and Ag, a little byproduct Cu and
Pb was recovered in the smelter, but in amounts indicating grades
of léss than 0.1%.

Claude lovestedt said that during 1937-40, the Shaw

brothers mined at the S end of the Nevada Wonder workings, and

during the same years Jensen mined, mainly on the 400 1 and 700-
800 .. During 1937-42, McAdan and sons produced some ore. About

25,000 tons was reportedly trucked about 27 miles to the Middle-
gate mill on US Highway 50.
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A cave-in during 1940 stopped work here; the ore was said to be
low-grade—— only about $13/ton (at $35/0z Au, 30.40 Ag). Iovestedt
said that Stewart renovated the Nevada “onder shaft, and that Shaw
reported the S end of the Nevadda Wonder vein was open 1o the 200 L
in the 1930's, and may still be open.

On June 30, 1942, the Wonder mines were shut ddwn by war-
time Pederal Order 1-208. Revortedly, they were subsequently aban-
doned for taxes. Frank W. lewis, of Reno, acquired the Nevada
Wonder property in the early 1960's, and is the present owner. 1In
November 1971, a 30-year lease was granted to Claude B. Jovestedt.
He reported that during the summer of 1972 a fire broke out in the

Nevada Wonder shaft, apvarently due to vandalism or spontaneous com—

bustion. It probably had already been damaged by earthquakes.

The Wonder vein was explored vertically to.Q,OOO f{ depth,
and worked on 13 levels with 3,400 ft of lateral development - in all,
over 8 miles of ﬁnderground workings. The 3-compartment Nevada
Wonder shaft was sunk to the 1300 L, but the main stoping from it
bottomed at the 700 I.. The Bxtension shaft system, 1,300 ft 3 of
the Nevada Wonder shaft, was sunk to the 2000 1, connecting with
the Nevada Wonder shaft and exploring the vein below it. The Exten-
sion shaft itself reached only to the 750 I then conﬁinued dowvn to
the 2000 1 via 4 step-off shafts (sub-shafts). Stoping from this
shaft system largely bottomed at the 1300 L.

The Nevada Wonder mill, between the Nevada Yonder =nd
Extension shafts, had its tailings pond about 1/2 mile W of the town
of Wonder, where some 200,000 tons of tailings remain. About 5
miles NW of the town of Wonder is another tailings pond, containing
about éO0,000 tons of slime tails. These tailings probably did not
come 5 miles from the Nevada Wonder mill, but from another, nearer

mill, now removed.

Other mining was done for several miles N of the Nevada

Wonder as indicated by the claims on Map 269 BF:

e
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Jackpot mine - 1.2 miles NUW, 850 ft below the Mevada Wonder
f shaft collar, sunk to 950 depth, 6,000 ft of workings on
four WNW-striking, NE-dipping veins.

‘Vulture mine — NW of Jackpot, 600-ft adit and 200-ft shaft.
Hercules mine = 4 miles NW of NV Jonder shaft

Jensen shaft & adit - severzl miles W of "londer, reported by
lovestedt to have mined 60-ox silver and 10% Cu ore in a
6-inch vein.

.Great Eastern district — some 7 miles NW of the Wonder shaft,
several small adits, shafts & open=-cuts on small high=
grade veins.

Small mines and prosvects = over a dozen mentioned, principally
in Schrader's report.

The Wonder district has been described in many orivate

and published revorts, including the following:
Burgess, J.A. = 1913 - Halogen salts of silver at Wonder, Nevada -
ECO!).- GEO].O 12, 589“93.

Carpenter, E.5. - ? — Cyaniding practise of Churchill
Milling Co., Wonder, levada - Trans. Amer. Inst. Min. &
Met. Eng. LII, pp. 123-137.

Davie, Robt. G. = 1910 = Private report.

Lincoln, F.C. = 1923 - Mining Districts =nd Mineral Resources
Of NeVada .

Merrill, C.W. - ? = U.S. Bur. Mines, Information Circular 7093.

Negraw, H.A. = 1913 April 5 - Cyaniding at the Wevada Wonder
mills - ®ng. & Min. Journ. XCV, 14 693-5.

Paher, S. - 1970 - Nevada Chost Towns #nd Mining C-mps.
Schrader, P.C. - ? — Carson Sink nrea, Hevada (Jonder district).

Smither, T.M. — 1915 May 15 - Stoping methods of the Nevada Wonder
mine - Min. & Sci. Pressy 757-9.

? - 1928 Feb 14 - Yin. & Eng. World, p. 432.

? = 1936 Jan 2 - The Nevada Yonder mine (private revort;
maybe by owner at that time, Iouis ¥. Curtis?).

GEOI.OGY AND ORE DEPOSITS

Geologz

Schrader described the country rock as Tertiary volcanics,

-10~
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divided as follows:

Late Tertiary Basalt flows
Au—-Ag ore deposition
Andesite
Extension rhyolite
Dickey Pk. rhyolite
Middle or Alpine dacite
early Tertiary Wonder rhyolite = oldest and most abundant
flow,2,000+ £t thick, main
country rock for Au-Ag
deposits.

The volcanics are intensely fractured by several fault

systems (Schrader), as followss

Nevada Wonder vein system - NW-striking, steenly NE-dipping,
main Au-Ag producer.

N-striking normal faults - strong alteration & mineralization,
tilt fault blocks up to E. KXzolinization in four NS belts
along topogranhic gaps probably along such faults.

E-striking alteration zones - in center of Wonder district,
probably on faults.

FPault-controlled valleys - many, such as the N-running
Hercules Canyon.

Cross—jointing - post-mineral, §290°, dip steeply N.

Block faulting - intermittently active to present time on
Dixie Valley & other N-trending faults; earthquakes and

scarps in 1906, 1915, 1954; one recent fau}t scarp passes
about 2 miles E of Wonder.

WNW-striking tear fault? - apparently passes just N of

Wonder district as seen on ERTS photos; possibly 5+ miles
of dextral displacement?

Ore Deposits

Over 50 veins are reported in the Wonder district by
Schrader, mainly in the Wonder rhyolite, all highly siliceous, with
quartz-adularia gangue, and values in Ag-Au. The district's silver-
gold production nearly all came from mineralization in the VWonder
rhyolite, and principally from the Nevada Wonder vein. This vein
is the NEmost -nd principal member of the strong NW-striking ‘onder

vein zone, in which several other veins occur across a width of up

]
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to several score feet. This zone, or branches from it, continues

NWward at least for several miles in the Jackpot, Hercules, 2nd

Great BLastern mines. Eastward 40 ft from the Nevada Wonder vein

is the Vonder fault, a 30 to 50-ft wide crush and gouge zone. The

whole Wonder vein and fault system thus appears to represent one

major NW-striking fracture zone, divping steeply NE. Wany footwall

branch or cross veins occur, but none were revorted in the hanging

wall. The principal veins mined in the Wonder vein system are:
Nevada Wonder vein - strikes N25°W, dips 75°WE, worked

for 3,400 £t laterally, 2,000 ft vertically, up to 40 ft
thick,

Badger vein = parallels YV Wonder vein a few fest to S¥,
but narrower and lower grade. )

White Wo. 1 vein = blind W spurs of Extension vein, with
much white quartz.

White Yo. 2 vein — same
Extension vein - S extension of NV Wonder vein

Hidden Treasure vein - N extension of NV Wonder vein, 60-ft
wide crush zone worked to 300 ft depth.

North Star vein - N of Hidden Treasure vein.

Footwall EW or branch veins - one 6~ft branch of the NV
Wonder vein ran 26 oz Ag with Pb and 2n values; many small
(less than 0.5 ft thick) high-grade veins (0.15 oz/ton Au,
70 oz Ag).

The veins are epithermal. The main gangue is quartz and
adularia, and local reddish fluorite. The quartz—adulzria is partly
pseudoﬁorphous after spar minerals (calcite, barite or fluorite),
and often is banded, sheared, brecciated or crushed. Recovered
values were nearly entirely in Au and Ag, with occasional byproduct
Cu and Pb, apvarently in grades below 0.1%. Schrader cites a Au/Ag
ratio of 1/40 (by weight?), and a seemingly contradictory ratio of
1/5.3 (1.5/8), by volume. These ratios disagree with the production
data, which show a Au/Ag ratio by weight very close to 1/100.

The principal ore minerals are gold, argentite, cerargyrite

and halogen salts; the Wonder district was noted for its silver

.1 -




COOKE, EVERETT & ASSOCIATES, INC.

chlorides »nd bromides (Burgess, 1913). A little local Cu, Pb =nd
Zn was reported. Over 40 ore minerals, mostly secondary, are des-
cribed by Schrader. The ore, however, was clean, =nd free milling.
The vein outcrovs often form prominent ledges due to their erosion=-
resistant siliceous gangue, carrying Fe-!n oxide gossans with Ag
salts. The main primary ore minerals are gold, argentite, chalco-
pyrite, galena, sphalerite, and molybdenite, along with considerable
pyrite. lMineralization apparently occurred in late lliocene or Plio-
cene time, since volcanics of probable middle Tertiary age are min-

eralized, but the late Tertiary basalt is unmineralized.

Production was almost all confined to the oxidized and
enriched zone, which bottomed sharply at about 1300 ft depth, proba-
bly marking an old ground water level. In the sulfide zone below,
pyrite increased in amount, and quartz ~nd gold decreased. The best
values were reportedly on the hanging wall, between the 500 and 700 I.,
possibly marking another ancient water table. Production from the
700-1300 1. was relatively small. The mine was dry to the bottom,
at 2000 ft, and cool - about 86°F.

Notwithstanding the thick Wonder vein zone, the NV Wonder
vein seems to have been stoped on average only across a 5-ft width:

stoped area (map 269DF) = about 1 million t%
for stop width 5 ft, volume = 5 ml}llon £t7s
with s.g. 2.6, or about 160 1bs/ft’, wt = about 800 million 1lbs
= 400,000 tons, the re—
corded production

However, the actual stope-width no doubt varied from 2 or 3 ft to

much more than 5 ft.

Thé maps owned by FrankK Lewis of the underground workings
of the Mevada Wonder mine show stoping on tw princinal ore shoots:
the Extension ~nd the Nevada Wonder. Both rake steevly M. The Hx~
tension is narrower, but was stoved deeper, to the 1300 1., whereas
most stoping on the Nevada Wonder ore shoot was above the 700 1.
Possible ore h~s been demarcated in many places on the longitudinal

stopemaps, perhaps based on data now unavailable (map 269DF).
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Some information on grades was reported by Clzude love-
stedt, who was able to enter the main NV Wonder shaft to muck just
above the 200 L. He reported getting up to 3 oz Ag from 6 or 8
samples of unselected fines in the oven-cut stopes between the UV
Wonder shaft and Extension. A sample he took on the 70 L of 30
inches of vein quartz ran $30/ton at 1970 prices (Apvendix I, B-=1,
No. 3). The Shaw brothers reported they found 315 ore on the 200 1,
(prices at S35/oz.Au and about 30.40/6Z.Ag). Tovestedt said he took
two samples on the 200 L, N and W of the main shaft, across a 6-ft
back: one at the portal ran 0.06 oz Au and 10 oz Ag, and one 100 Tt
in the drift ran 0.06 oz Au and 7 oz Ag. A sample from 1000+ tons
of muck in a 200 1 stope S of the NV Wonder shaft ran 0.03 oz Au,
4.60 oz Ag; a sample of 3000-4000 tons of muck in a 200 1 stope N
of the NV Wonder shaft and access manway ran 0.05 oz Au, 2.99 oz Ag
(Appendix I, B-1, os. 1 & 2). The longitudinal stope map has an

added ink note indicating 18 inches of 300-oz Ag ore in the Extension

ore shoot, between the 1000 and 1150 1, znd going on deeper.

The deeper main workings of the Nevada Wonder mine were
inaccessible in 1972, so our sampling was done on the surface or in
open—cuts or shallow workings. Sampling across 66 ft of the NV
Wonder and Badger veins near the NV Wonder main shaft showed less
than 0.1 oz Au, and 2.8 - 6.7 oz Ag. The 26~ft horse: (CRW5) ran
surprisingly low: Au nil, Ag 0.22 oz, considering its very brecciated
and mineralized appearance. The low grades found were expectable
in the wall of 2n open-cut left unmined for 67 years beside the main
NV Wonder shaft. Also, considerable surface oxidation and leaching
of Ag values is likely. Two samples of high-grade selected by love-
stedt ran well in both Au -ind Ag: CRW7 - Au 0.21 oz, Ag 41.3 oz;
CRW8 - Au 0.18 oz, Ag 28.5 oz.

Sampling in the Hercules and (Great BEastern areas, CRW10-16,
showed low values except for CRW15, ore selected by lovestedt from
near a 60-ft shaft and 80-ft tunnel: Au 0.29 o-, Ag 12.7 oz.

In 1971, lovestedt sampled the dump on the N side of the
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NV Wonder shaft. He took 5-1b samples from the bottoms of 28
o_ft holes spaced on a 20-ft grid. They averaged 0.0087 oz Au
and 0.81 oz Agj; at present prices, 20.87 Au and $2.02 Ag, totalling
$2.89, or with .85 recovery, 32. 46/ton (Appendix I, B-2 &3)e
In 1930, when the gold price was 320,67 and silver was

30.30/oz, the tailings pond was revorted to have been szmpled by

Ernie Cray, of Reno, at 30. 75/ton Au +Ag. This pond presunably is
the one 1/2 mile W of Wonder, reported to contain 200,000 to“,.

Assuming Au/Ag"l/loo, 29 in the heads, the tailings would run
about .014 oz Au =nd 1.4 oz silver. At ;100/07 Au »nd 352 50/oz

Ag this would be 84. 90/ton. At 85% recovery thls would yield 34.16
values, but recovery of tailings is likely to be 1ess. lovestedt

sampled this tailings pond at 2 oz/ton Ag.

CONCIUSIONS AD RECOMMEVDATIONS

Recorded production from the Yonder district is about
70,000 oz gold, with mill heads averaging 2bout 0.18 oz/ton, =nd 7
million oz silver, averaging about 18 oz/ton, from about 400,000
tons of ore. Considerably more production probably is unrecorded,

especially of high-grade.

Faulting, on several fracture or vein systems, has been
even more severe than in most Nevada mining districts. The Nevada
Wonder vein zone itself follows a strong IW-striking fracture, the
Wonder fault, which may have been opened up by renewed tensional
stress from dextral movement on an 0ld regional WIW-striking fault
north of the Wonder district. Yormal block faulting is still con-
tinuing in the district, expressed in several historical earthouakes

and scarps.

With recent great increases in the prices of gold and
silver, the possibility of reopening the Wonder district has becomne
attractive. The unmined bottom half of the NV Wonder ore shoot,
in the enriched zone, 700-1300 L, is the prime target. Estimates

of present operating costs must be made with few guidelines, as
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Mining

Milling
Overhead & Misc.

Total

a - Heavy Metals

nearly four decades of frozen gold price has left few operating gold
mines in the United States, albeit this situation may be consider—
ably changed within a few months. Also, the condition of the under-
ground workings, which will greatly influence mining cosits, is largely
unknown. They can be assumed to be dry, but may be considerably
damaged by fires, earthouakes or cave-ins. lost important future
mining very probably will be underground, since most of the open—
cutting ore has been mined. Several men who mined in the NV VWonder
after the mill shut down are still alive and have been contacted by
lovestedt, including the Shaw brothers, Jensen, =2nd lMcAdan,of Fallon,
and Bottomley of Iovelock. They probably could supply much additional
information about the now inaccessible workings and last production

records.

Some operating cost guidelines and estimates are listed

following, including my present estimates for Wonder. '

Table 2
Operating costs and estimates, dollars

Vanderbilt
estimated,
inactive, 1971
HYT™  CEA”

3.50 7.50
3.50 3.50

2.00
7.00 13.00

b"'C- Bl

Homesfake
estimated,
active,

1972

Wonder, 1973, estimrted costs
above 1300~ below
130g L 2008 1. ZOOQ L

CEA™, CE! 4

7.00 9.00

3.50 3.50
2.00 2.00 2.00
12,50 14.50 16.50

¢ — Cooke, Everett & Assoc.

cn1°

7.00
3.50

11.00
3.50

10=11=
Technology

10.50

Jovestedt

The potential for important ore bodies in the Wonder dis-
trict warrants serious testing. This would begin with sampling the
surface and underground ore - Stage l; if favorable, then installa-

tion of mining and milling facilities - Stage 2.

Stage 1 - examination =nd sampling: Outcrops and old open-cut ex-

posures can readily be systematically sampled to outline any open-

cutting grade ore. Fowever, the only satisfactory way of sampling

-16-
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the veins and appraising the old underground workings is by reopen-—
ing and entering them. Drilling would run into problems with old
workings 2nd fill, =nd poor recovery on faults. The Nevada Yonder
shaft is nbw inaccessible, and its rehabilitation would renuire a
major outlay. The condition of the Extension shaft is uncertain, but
probably poor since the fire in the-1930's. However, the Hidden
Treasure shaft is believed to be in good shape and, as suggested by-
Tovestedt, should afford the best entry into the old workings. This
would be done by opening up the Hidden Treasure shaft and 600 1 to
enter the workings at this level and below in the NV Wonder ore shoot.
These levels then probably could be explored and sampled, using man-
ways left open when mining stopped. Tailings and dumps should be
systematically sampled. Mill tests should be made on bulk samples

of representative types of surface and underground oxidized =nd sul-
fide ores, as well as of tailings and dumps. Water fof mining could
be obtained from Horse Creek by laying a 6.5-mile pipeline. The
lovestedt leasehold water rights on Horse Creek are for 0.28 ftB/sec,
‘or 110 gal/min, plus an unspecified additional amount. If needed

for milling, much more water probably could be obtained by buying

into the Wonder Water Co., which has rights on Bench Creek to 5 ft 3/sec,

or 2,244 g2l/min. Sufficient water for milling probably could also
be developed in Dixie Valley;or in West Gate Wash, some 10 miles 3,

near US Highway 50.

The pipeline to Horse Creek would be new steel, and probably
end up as 2-in diameter, but be possibly larger sizes near the intake.
Several miles of it probably could be buried, permitting use of cheaper
plastic pipe, costing about 30.16/ft. Its total cost, including in-
let, is estimated 2t azbout 30.50/ft , or 317,000 for 6.5 miles.

Costs of 3Stzge 1 are estim=ted as follows:

$20,000 pipeline and pumps, 2 ini,6.5 miles, Horse Creek

50,000 rehzbilitating Tlidden Treasure shaft & workings,
sampling, mill and feasibility tests

370,000
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Stage 2 — preparation for minins and milling: Contingent

on favorable sampling results from Stage 1, Stage 2 would start with
preparatory mining. This probably could best be done by load-Haul-
Dump vehicles using a -300 maximum ramp-grade decline about 1600 £t
long, collaring near the Hercules shaft, cutting the main Nevada
Yonder ore shoot .near the 1000 I’aﬁd reachinz the 1300 T (map 269DF)
This would give 600 ft of backs below the bottom of the major old
stoping. IHD ramp hauling now is often preferred to the older shaft
and level method because it obviptes much eouipment and labor in
shafts, hoists, rails, ﬁnd‘trains, and so may be cheaper both to in-
gtall =nd to oper=zte. Several take—off levels probably would be run
into the Nevada Wonder ore shoot. The cost of a LHD ramp is esti-
mated at $65/ft, or about $100,000 for 1,600 feet. The cost of take-
off levels, exploratory raises and other work preparatory for stoping
is estimated at znother 3100,000. The ore would be mined by shrinkage

stoping, using cut-and-fill when necessarye.

The proposed millsite is in the valley just N of the
Hidden Treasure shaft (map 269BF). The type and size of mill would
depend on milling tests made in Stage 1. Provisionally, however,
a flotation mill is orovosed. A cyanide mill probably would give
better recovery, especially on the oxidized ores; ~verage cyanide
recovery during production was 22%' Eowever, flotation would be

cheaper to install, possibly =bout half the cost, =nd should =zlso

give good recovery; flotation tests in 1931 gave 1% Au =nd 85% A

recovery; ond recovery should improve on the deeper sulfide ores
which will constitute the mzin mill feed. Cyanide control is trickier
than flotation and reauires experienced cyznide men = who h:ve become
very scarce. Also, copper is a2 cyanicide, -nd is likely to increase
in the deeper ores. Flotation, therefore, is reconnended vending
results of the milling and feasibility tests of Stage 1. The flo-
tation concentrate would be sent to the smelter, nnd the tails could

be recycled into a small cyanide circuit for Au-Ag-Cu extraction.

] 8=
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The recommendation of flotation milling assumes that a reasonably

nearby smelter will be operating, as Anaconda's East I'elena smelter.
. If environmental pressures should cause the closing of all available

smelters, 2 cyanide mill would necessarily be the choice.

Good second-hand milling equipment now is available much
cheaper than at new prices. A second-hand flotation mill might cost
$1000 per ton/dayvcapacity, whereas a cyanide mill might cost at
leést double this. The size of the mill chosen would depend partly
on what good used equipment is found. The sampling 2nd milling tests
ih Stage 1 would be important guides. Costs per ton decrease and
present value of future profits increases considerably with increas-—
ing size of mill =znd production, but capital costs of installing a
mill increase approximately linearly with increasing size. Ideally,

a computer study would optimize these and some other factors, such

as projected costs and prices, to determine the size and type of mill
and mining to maximize the present value of expected future »rofits.
Provisionally, a mill of around 300 tons/day capacity should strike

a good balance between these factors. At 31000 per ton/day capacity

it would cost 3300,000. It should be set up so that additional units
could be later zdded for increased capacity, or for a cyanide circuit.
A 300-ton flotation mill probably would need 100-150 gal/min of water.
The lovestedt lease czarries water rights to 110 gal/min fron Horse
Creek. If more water is needed it should be availzble from the sources

previously mentioned.

Although a power line passing 10 miles from Wonder may be
built soon by the Navy, no nearby power line now exists. Unless the
Navy power line is built =nd 2vailzble, the mill and camp must be run
by diesel power, which could be supplied by two 500-kw Caterpillar
diesel engines.

The costs of Stage 2 are estimated as follows:

$200,000 Ramp 1600 ft long ~nd ancillary workings

300,000 Flotation mill, 300 tons/day, with 1000-kw
diesel generators

180,000 Underground development, rehabilitation, sampling,

tests, possible additional water piveline, camp

construction, roads, office, overhead

$680,000
-19-
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The total cost of Stage 1 ~nd Stage 2 would be 3750,000.
Once the initial 370,000 is committed, testing ox Stage 1 could be
completed within several months; if this is favorable, installation
of the operating plant of Stage 2 should not take over a year, so

the mill could be onstream and producing by late 1974.

The principal possibilities for more ore in thé .Wonder

district appear to be the following:

A) Open-cut ore: Some tonnage of oven-cutting grade ore

probably can be found now that gold and silver orices hove increased

five-fold, and oven-cutting methods are much more efficient than in
the 0ld mining. Iovestedt found up to 3 oz Ag/ton in the oven-cuts
between the IV Wonder =nd Sxtension shafts. Silver values may be
partly leached, but gold should remain in or near outcrons. System-
atic sampling for such ore during Stage 1 investigations may delineate
a considerable tonnage of open-cutting ore, but no estimate of grade

or tonnage is worthwhile on present data.

. B) Nevada ilonder shaft, 700-1300 L: This is the prime ore

target. Presumably, it still is in the enriched zone which bottomed

at the 1300 1, =2s described by Schrader =znd others. Significant
stoping from the ZIxtension shaft reached the 1300 I, but stoping
from the NV Wonder shaft reached only the 700 1. The tenor of this
ore shoot from the 700 to 1300 1. should be comparable with that al-
ready mined in the FExtension ore cshoot between these levels. The
old stope map shows several notations of "ORE" in Block B ground,

and one notation "SULPHIDE ORE" just above the 1300 I.

The reason for zpoarently leaving the bottom half of the
Nevada Wonder ore shoot unmined is unknown. Possibly, relatively
low gr;de ore encountered in sinking below the 700 L was discour-
aging; Schrader reported that the richest levels were the 500-700 L.
In any case, with gold and silver prices now over five times higher,
the dowmward extension of the Nevada Yonder ore shoot is an outstanding

target.
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The ore should run about the game as the averagé of old
production, 0.18 oz/ton Au and 18 oz/ton Ag, or 863/ton at present
prices. Milling recovery of 85% would leave $53/ton recoverable
values. With 312.50/ton operating costs (Table 2), operating profit
would be 340.50/ton. The stope map shows this block to be about
half the area of old stoping, so half the 400,000 tons produced is
estimated - 200,000 tons. At $40.50/ton operating profit this would
make 88,100,000 total operating profit.

C) Nevada Wonder snd Txtension ore shoots, 1300-2000 I:

The NV Wonder vein zone is proven to extend at least to the 2000 I
by explorztion on the Extension shaft system. The deeper ground
was then uneconomic, presumably because of 1owef Ag grades below
the bottom of enrichment at the 1300 L. Schrader revorted that Au

grade decreased in the sulfide zone, but, nonetheless, the general

gold tenor should hold up there, as well as primary éilver values.

"ORE" is noted in several places in this block (map 269DF).

The best available guide to grade of the deeper, primary
ore probably is that mined in the last two years of milling in 1918-
19, when gold grade fell to 0.11 oz/ton =nd silver to 11.07 oz/ton,
apparently due to decreasing enriched ore and increazing primary ore
in the mill feed. At present prices this would be 841.47/ton, or
after .15 loss in flotation, 335.25/ton. Towever, the 1218-19 ore
prﬁbably was sveetened with some upper enriched ore, which is likely
to be scarce below the 1300 L. To compensate for this, the esti-
mated recoverable value in Block C is reduced to 330/ton. dith min=-
ing costs of 314.50/ton (Table 2), operating profit would be 315.50/ton.
The longitudinazl stope map indicates that at least half as much ore
remains on the projection of these two ore shoots from the 1300 to
2000 1L as has been mined, i.e., 200,000 tons, which at $15.50/ton
would mean 23,100,000 operating profit.

D) Between the two m2in ore shoots t> the 1300 1: The old

miners no doubt left this ground a half century ago for one of two

sound reasonss (1) it did not pay; or (2) they did not find it. 1In

. | -
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either case, the greatly increased precious metal prices and new
mining and milling methods may now make much of this ground profit-

able. The old stope map has a large notation here, "POS3IBLE ORE".

Operating costs here should be about the same as for other
shallow mining, estimated at $12.50/ton. The expectable grade
would be less than that mined in the ore shoots, possibly arouﬁd
840/ton Au+Ag instead of 365/ton._ Much more ground remains be-
tween the two ore shoots above the 1300 I, than was stoped, so at
least as much ore should remain there as was mined, i.e. 400,000
tons. A metal value of 840 x .85 recovery - $12.50 costs = 321.50/ton
operating profit, or $8,600,000 for 400,000 tons.

E) Between the two m2in ore shoots, 1300-2000 T.: This

block of ground was explored only on the 1600 L. Its ore possibil-
ities are not as good as the dowvmward extensions of the two knowm
ore shoots, but it has potential for considerable primary low-grade
ore. The grade is likely to be lower than Block C above it, or
Block B (on either side), perhaps showing an operating profit of
some $10/ton. Tons/vertical feet should be similar to that produced:
400,000 tons from 1300 vertical feet = about 300 tons/vertical foot,

or 210,000 tons for 700 ft, making $2,100,000 expected operating

profits

FP) Below the 2000 I. to 3000 ft deﬁth: Exvloration bottomed

at the 2000 L presumably because the deeper primary ore was not then

commercial, rather than because of any sharp change in grade. or
character of the ore. The Extension shaft system, the only service
shaft for the deep workings, must have made ore hoisting very ex-
pensive with its 4 step—off shafts: to get ore from the working face
of the 200 1. to the Extension shaft collar apvarently required about
11 handlings! (map 269DF). The primary gold-silver mineralization
probably extends considerably deeper than the 2000 L. 1In an epither-—
mal vein, such deeper ore could expectably continue to 3000 ft or
more depth. The tonnage/Vertical foot might be much more, or less,

than that stoped in the shallower workings. Howéver, assuming it

D
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is roughly the same (300 tons/foot of devth), 1000 ft more depth
would mean 300,000 tons. Grade of such deeper ore can only be
conjectured. It may be the same as that in Blocks B and D, above
it, but more likely both gold and silver will decrease; and copper,

and possibly lead, may increase somewhat. With_32/ton more for

mining costs, the operating profit thus may decrease to around:
$6/ton, or $1,800,000 for 300,000 tons.

G) Extension of Wonder vein zone to NW: TFor several miles

NW of Wonder, the Ilidden Treasure, Jackvot, Great Bastern, and many
smaller mines are located roughly along the projection of the ionder
vein zone. Some of this ground already is controlled by the love-
stedt lease. Important ore bodies may be localized on fractures
near the intersection of the Wonder vein zone 2nd the inferred "N~

striking regional fault. This whole section deserves careful study.

H) Other veins: !Many nearby veins have been reported,

mainly in the footwall of the Wonder vein zone. Only two important
crosscuts are shovn on the 0ld workings; both on the 1300 1: a
300-ft hanging wall crosscut, and a 400-ft footwall crosscut; the
lack of drifting on either crosscut indicates that no commercial
vein was cut. However, important nearby veins may remain undiscov-

ered in the walls of the Wonder vein zone.

0

The two main ore shoots appear to rake about 60°N. The
Nevada Wonder ore shoot ends sharply northward, along a N60o—raking
line suggesting structural control. 1o marked roll in the vein is
indicated here by the pattern of drifts, so this control might be a
vein intersection. Cross-cutting or long-holing from several levels
along the strike-length of the Wonder vein zone could test for other
veins. ~If accessible, the crosscuts on the 1300 L should be exam-
ined. Veins may have been cut which were not considered worth ex-—
ploring thenj; or the mavs may not be up-to-date as of the last work-

ings .

g
1) Dumps: A considerable tonnage now making ore grade may

exist in the large waste dumps left from early mining. The dump near

D G
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the Nevada Wonder shaft sampled by Claude Jovestedt ran 32.89
Au+Ag values at present prices, or 82.46 recoverable values.

This dump should be systematically gampled by drilling or pitting
through it to bedrock. The lower part, from the earlier workings,
may run better. Even a value of 32 should be profitable to run,

once the mill is working.

t

J) Tailings: The 200,000 tons of tailings were samvpled
at reported grades of 34.90—5.00/ton Au+Ag, present prices. These
would be very profitable to treat if a fair recovery can be made.

They should be systematically check-sampled, from surface to bottom.

K) Base metal values: Smelter returns from old produc-—

tion show only negligible guantities of Cu =2nd Pb - less than 0.1%.
However, these metals probably will be more zbundant in future
deeper mining, and may make =n appreciable byproduct. They may
also be more abundant in the upper levels than indicated by the
minor amounts in production records: the old mining would have
avoided sulfides, as unamenable to cyanidation, and especially coo-

per, which is a cyanicide.

Of the e]even classes (A-K) of possible ore just considered,
(Table 3, p.25) data is now sufficient to estim-te total recoverable
valueg for only five - By, Cy Dy, § 2nd F, 2nd even thege are really
"guestimates" - they may be too high, but more likely ore too low.
The recoverable values estimated for these four ore types total
323,700,000 from 1,310,000 tons of mill feed for an average of §14.50/ton

operating profit. In a 300-ton mill, daily operazting profit would

range from 31,800 to 16,450, depending on ore grade. Assuming 300

working days/year, the tot=1 operating life for ore tyves B-E ould

be about 12 years (Table 3). Cnce a mill is operating, some of the

other six ore-types should also become commercially important.

LK o

U, R% Cooke Jr.
COOKE BVERETT & A330CIATES, INC.

2

Reno, Mevada

June 5, 1973
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CERTTFICATE

I, Dr. H. R. Cooke Jr., do hereby certify that,

l. I am ~ consulting mining geologist with offices at 421 Court
St., Reno, ¥Nevada, doing business as Cooke, Bverett & Associstes,
Inc., of which company I am president.

I am a graduate of the Mackay School of Nines, University of
Nevada, =nd received a Ph.D. in mining geology from Harvard
University. I am a registered professional engineer in Geolo-
gical Bagineering, llevada, No. 1420; a Certified Professional
Geologist, ¥o. 1633, American Institute of Professional Geolo-
gists, and am a member of the American Institute of Mining,
Metallurgical and Petroleum Engineers, the Conadizn Institute
of Mining & Metallurgy, mnd other professional societies. I
have been a practising mining geologist for twenty-eight years.

I have no interest, directly or indirectly, in the pronerty
covered by this report.

This report is based on personal examination of the vroperty
in April, 1972, and uvon various other information and reports
as referred to herein.

/[w%

H./R. Cooke Jr., Ph.D., P.Eng., GP

Dated at 421 Court St.
Reno, Nevada
June 8, 1973
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Table 3. Estimated possible ore

Grade Recoverable® Operating “Total

Ore oz/ton value, $/ton costs Operating profit : Days life recoverable
type Au  Ag present pricesb $/ton  $/ton 300T/day Short tons 300T/day value, $
A. Open-cut :
B. NV Wonder ore shoot, 700-1300L .18 18 53 12.50 40.50 12,650 200,000 667 8,100, 000
C. NV Wonder & Extension ore shoots, 30 14.50 15.50 4,650 200, 000 677 3, 100, 000

1300-2000 L
B Betwaer o shass w0 13001 34 12.50 21.50 6,450 400,000 1,333 8,600, 000
E. Between ore shoots, 1300-2000 L w ! 14,50 10.00 3,000 210,000 700 2, 100, 000
F. 2000-3000 L ' 16,50 6,00 1,800 300,000 1,000 1, 800, 000
G.Wonder vein extension NW
H. Other veins
l. Dumps (NV Wonder) .0087 .81? 2,467
J. Tailings (NV Wonder) L 1.4°? 4,167 200, 000 677

K. Base metals

'ONI‘S3LVIDOSSY 9 LIINIAI ‘2H00D

Ore: 1,310,000 4,366 23,700, 000
Tails: : 200,000 677

a - At 85% flotation recovery Present data’is insufficient to complete this table,
b - Gold at $100/0z, silver at $2.50/0z See map 269DF for locations of ore types.
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: Green - Stage 2 proposed entry Map no. 269DF
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18 n _n L | n ’ 3 N L 10 Spider
1 » Fraction™ : - 4 Lost Chord " 11 Grey Horse No.1
T : ' ' 5 King Midas  No.T  ®. iz " .
6 Bumble Bee 3424 13 Tony Pah
.7 Grey Horse No.2 . - 14 Kingstone
- 15 Last Chance

20 Great Eastern

27 Little Witch

22 Nevcda

23 Sitver Tip

24 Valley View

25 Pan Handle

2% Yellow Jacket

27 Golden Dawn No.3 3671
20 n 1 " 2

|1} H ‘I n

-

L] . n 6 n s :
31 Queen No.8 3786 ' 31 __T/IN, RISE
n ® 5 ™ “ ) ; ' MOLEL LN ..
23 North Star 4227 ‘
34 Hidden Treasure 4226
35 Nevada Wonder No. 3 4225
; " " 23325
- 3078
3327 -

- WONDER MINING DISTRICT

29 Ruby No. 1 3071 Sl
O Last Chonce No.T 3124 Churehl C°“”*V'50§Oe"°f°
iee

4y » ® "2 3326 | 174
(SE 1/2) g}““’”‘" 1 1 mile

12 3072 - , )
43 g:i‘r:ion 3071 Scale:: Tinch = 1/2 mile Drafted: June 1973

Map, base: Claim maps of Wonder district, Crafted by: R.D. Cocke
Tin=500ft, Tin=200ft CEA Map No. 249CF
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THE BROWN LADORATORY

2263 Broadway
GRAND JUNCTION, COLORADO 81501

ANALYTICAL DEPARTMENT , o ' n b : Phone 242-4589

CERTIFICATE OF ANALYSIS

Date 5/1 3/72

, Order No. . 20475-S
Wme A. Bowes & Associates S .75

P. O. Box 160
Steamboat Springs, Colo. 80477 .

Material: , Ore Samples
Received:  5/12/72
For: Au/Ag Fire Assays

Ounces Per Ton
Lab. No. Your No. Description Gold | Silver 9%Cu 2,Pb

-20475-10 2714l cAW D e 0.0t
20075-11 il A " 0.03
20475412 2717 ] o 3 0.21‘]
2047513 27148 & L e .\0.'18)
2047514 27153 . s - | 0.29

COLORADO PRINTING COMPANY




THE BROWIT LABORATORY
2263 roadway
- GRAND JUNCTION, COLORADO 81501

/4/t?/;;¢;~ﬁ 4;//,.4' _Z-;"% - 2 _ Phone 242-4589

CERTIFICATE OF ANALYSIS

ANALYTICAL DEPARTMENT

Date 5/20/72

' . : Order No. =
Wme A. Dowes & Assoclates der No., 2048?'8
Box 160

: : ’
-Steamboat Springs, Colo. 80477

(Y
Mat_erial: Oxre Samplea
Received: 5/19/72
-For: Fire Assay
Lab. No.

o Qunces Per Ton
Description Gold Silver o.Cu

27140 CRW G | 'o.Of.‘ u.u’]
204873 20146 CRAW 5 NAL 0.22

20407-1

J
~0.,005 | 2.8
201872

COLORADO FRINTING COMPANY

- Analyst




“ENTRAL CoMsToCK ASSAY
SOUTH F sTReeT
P. 0. 63t i3

VIRGINIA CITY, 11ZvADA 8"

PHOKE: 134)

Gold ot §—Oz. .
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197/-
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Degeription ef Bample

05 Au

Total Valus
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P. O. EOX 15

- .VIRGNIA CITY, NEVADA  y#aQ,
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ENTRAL COMSTOCK ASSAY OFFICE- (&LW//L ﬁ ffé’// / ~ ‘-4 "'49 ‘_.)

SQUTH F STREET
P. 0. COX 145

VIRGINIA ort. s s ASSAY REPORT FOR__ AV /4~ "‘/0 ' 197/

FEONE: 1341
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Azssy No. : Description of Bample Ox. Au.
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M - ' | Yl
/9 . | I Y <

(

/ﬁ’:ﬂ’(\

Slgoature of Assayer




. . wa'"
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(?é/?‘/” e LJ} . w Io C. 7093
TABLE i, Cold, silver, conwnz and lead productisn frem Mon@nr digtrict
Churchill Courtv v“da 1’\)(-—;]J in terms of recovered metal :
(Ocmpllea oy Chﬁ“le wnite Merrill, Mineral Producnzoq and

Economics Division, Bureau of Mines)
L 4

Lode

Gold

i

Silver

Fine
ounces

|
Yalue

Fine
ounces

1907u1009
1908, ...,
‘ 1903"10.0

1911-.-..
, 1912co-oo

1 19130000

tioik,,,.,
Y 915...'.
G A
: 19179vb9!
; 19189'9-9
1919.‘...

5 19&Oocunv
lngn-o.'
: 1922, 0 04
192 ssese
192k, ...,
A 1988 v nn
1986y o n 5s

! 192730,
- > P
P 1932, 0000
193ﬂ,o|g-
lgzﬁ..v'o

; 1q35..lll
i 1996, veus
: 1937.000¢
Total,.

i

—

!wumrlwulwlHImH:mmmum:HHHfmw

2
2l

-

1

—

100
L1g
200

1,037
233
264
105

355,38

362,13
2,476.00
1,589.87

9, £314,00

0, 115.58
8, 790,863
8,955.89
71512¢7u
L 883l
5,622.71
bl7.57
1,63

14, 89

.38
- 102.67

245,20
. 13.80
1,173.76
42,76
133,86
234,00

$7, 367
7,}86

Bl L83
156, 897
197, 085
200, 839
202, 395
185,135
‘155, 302
100, 949
116, 232

10, 639

3L
308

g
2,122
5,069
' 265
s oo}

1,497
L 685

'

© 10,290

10,

ia?

171,900
474,316
699,163
914, 54T

+ 1,175,953

1,023,238
816,905
603, 528
u67 283

1& 505
11 75)
g6
1902
13,377
214

N

2,619

1, 6hg

~1%,009

24,970

5

563
3.879

*!”J3
10, 528
10,850

e e

398, 355

59, 340,11

1,450, 690

b, 524,150

|

I, 45, 132

d, /1&9:7/;f’

yEU.aléu

letfT  FO, $7/e
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TABLE U4,~ Gold, silvar, cooper, and lead production from Wonder district,
Churchill County, Jevoda, 1907-37, in terms of recovered netal (cxm .
(Compiled by Charles White Merrill, Mineral Production and '

Economics Division, Bureau of Mines)

I. 0. 7093

Lode

————

Copper | Lead  Motal - Average_
. Value ~ Value valuer PRRRTEL

*U
o)
B
o
w

value of ,ore

: per tonl/
$14, 62 $109.94
Lg,u55 L 32L.EL

L4

~—

1907 e anns
1908.9..0.
1909-10., .
'1911!!..0.
1912v99|0|
191300000 s
1914gv--a'
1915. 00004
19164000
191700 ecns
1918.9-.09
1919-90000
192009.¢oo
192144000
‘1922-99-99
1923c00ves
1924, 4400y
192§0ytoqv
‘192099-010
- 1927-30.,.
1931.!.'!.
193240000y
19330eseae
1934 ceese
1935c4en0e

~1k42,250 - 14,52
hhg 501 15.81
619, 379 1L.79
706,525 ' . 14,10
798,603, - 13.67
859, 812, 14,79

- g2g,u32 1k.85
7Ok, 850 14.17
639,589 15.75

26,512 2LeTT
36 18,00
2,063 85.96

_ 66 66,00

—
-

1

11111

2,68§ ; 26,53

g,oig | - 215
345 173

10 Y2, 726 25.18
~ 12,025 51.61
.1936-..... ! e - 1 e 15,535 d h2,68 oy

1937 e usus .| o §F e ~ | " '29,605 41,99 .
Total | 5,900 | 1,453 ' B30 . 289 (5,952,764 ' LH.G5 .
l] Not to be confused with average assay value of ore, e
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9,797
28,376
1

41,870
50,115
58,394
58,131
55,800
49,710

40,570

*Tohs
Produced

88

59 gmelted

milled
milled
smelted
milled
milled
milled
milled
milled
milled

PPN /X T

PRODUCTION OF NEVADA WONDER MINE

*kPrice **Price *Year

*Yearly Production

smelted

Gold Silver

$20 ° § .65
: «52
.51
.53
%33
,60 .
.60
+ 39
.54
49
.65
.81
.96

Produced

1907
1908
1909
1910
1911 .
1912
1912
1913
1914
1915
1916
1917
1918

Gold oz.

Silver oz.

Cu 1lbs,

schedule A"

- Per Ton
Gold oz, Silver oz,

Cu%

111.48
112.63

2,476.00
7,599 ,87
66.00
9,534,00
9,704.00
9,779.00
8,955.31
7,512.74

.~ 4,618.00)"

8,346

3,783

171,900 )

472,958
1,358
699,163
914,511
1,175,839
1,023.046
816,852
557,924)

“smelted - '
milled . .- ¢+ 1
8 smelted . 1

3 smelted

smelted

milLed
smelted

smelted
smelted
smelted .
smelted m
milled
smelted
milled V¥
smelted
m_‘.llled -
milled \-

e e

l96 g i

.11
.00

.62 .

.67
.64
.66
.69

.62 .

.56
.58
«52
.38
.28

.28

27
.34
A7
.64

<39
.39
.34
.34
031.
.38

L p—
Y
.43

1918

1919 -

1920

1921

1922
1923
1924
1925
1926
1927

© 1928
1929
1930
1931
1931..
1932
1933
1934
1935

1936
1937

1938
11939

1939
1940
1940
1941
1942

259.00)
5,612.00
2.88

43,741)
462,294
284

2,89 3% .

“

102.67

31.59
206,44

1,266

el 2B

“12.098

7963

1,00

- ,380 -

94,80

1.900 .- 64.11

17.55

~ 16.83
1358.00

" 16.85
18.24
20.33

. 17.60
14,63
12.34

.253.
+265
.000

194
167
c w154
o138

11.39
35.50

 131;33

’

9.20

. 29 '93 et

.;0627vh  31-52

14.54

Total Produced

- - m e ® ® e = = s = 8 == o=@

Total Production in Dollars:
© Gold @ $35.00 $ 2,505,908.65 .
Silver @ % 1,293 8,697,941.18

Total Values $11,203,849.83

' . 'Mine closed
*United States Department of Interior "June 30' ?9h2‘
? Bureau of Mines s B mte o S TR LR
450 Golden Gate Avenue i I B TR L
Box 36012
San Francisco, California

%**Historical Statistics of the United States
Prepared by Bureau of the Census
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VES & ASSOCIATES

X 160, Steamboat Spgs.

80477

[ A\

S UIQUANTITATIVE SPECTRQGRAFHIC A JALYSIS

METER, DC  ARC EMISSION, SPCCTF‘.O"RAP—E—{Z_

INSTRUMENT: WADSWORTH MOUNTED, JARRELL-ASH, 1.5
ts reported in PPM oo el 2ty 54

Fe, Mg, Ca, Ti, Na, K, Si & AL reported In %, all other elemen
sc Sr Y Ca

)

Office No.

Field No.

Sn B Ba

Mo} Fe Ni| Co |Cd | As | Mn Bi

-

Reference

DAV AL K 2\ 20 VZ AN L. L\ 22z v L

wiorY,)

2ol U\ |\, /00 | oA SALAN 22| LN/ /3

7 o

Clpr =

rda 5 4

i yrarav/al /20| A Vo /69

cLU -2

) el WAV A R M el

2w

Ey VAVAAE e ViV /72

NI S I |~

Pl g

iy . i\ /2 110 Vool L1/

N

AN

!U‘\\:)\\) w U\N Wi @

A VAVVAV A4V, Z/'_ 500

/

CLlw -/t

19
— - -

— -—

10

0.5

5

10

200

5 10.05%| S50 w| 2| 20] 200f 00} 10 10|10 § 10 10 10 20

0.02%).

Lower Detection Limit *

" N - Not detected

REMARKS

L . Detected, but below limit of determinafion

ot/dy )’lv" r S’Fcé

~ G - Greater than value shown
/
JOB NO: 4/5’ Crop:i /”7‘5')

,,;re 4554y oﬁ/]/' ™ c CUSTO

MER: //’[’/

e

KEYPUNCH CODE

ANALYST
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\ ) . {‘”'\_
v A EOWES & ASSOCIATES

P. 0. BOX 180, Steamboat Spgs.
Colorado 82477

™

SEUQUANTITATIVE SPECTROGRAFHIC ANALYSIS
INSTRUMENT: WADSWORTH MOUNTED, JARRELL-ASH,

1.5 METER, DC ARC EMISSION SPEC
Fe, Mg, Ca, Ti, Na, K, Si & AL reported in %, all other elements reported in PPM
Office No.

TROGR j
T/t iy
Mol Fe| W[ Ni| cCof{ crjcd | As | sb Mn v Sr Y Mg
Reference 4

Bi| Sn}| Zr B Ba Ee} La Nb Sc

|2 7744
297145
2 7/4¢
29/47
20148
27/47
Ll
27451
17/52

27453

Ca

Lower Detection Limit

@ A
10} 0.5 5 10 200 5 ]0.05%] 50 10 20| 20 | 200] 100 10
N - Not detected L - Detected, but below limit of cetermination

-\

G - Greater than value shown
REMARKS: Au ~ /45» o /V{,r/
o )

*
s
s

/ s _ ' so8 no:_/CH

KEYPUNCH €CODE
. 4 TP
CUSTOMER: //[/ O el

. : Eo
rd 2 1 S
AL ANALYST —= '/ S i ol

10 | 10 10 10
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£ e .f"\ : ' f -
W s BOVES 8 ASSOJ,[;,/;H/:; 5 efpw;-: SE. .QUANTITATIVE SPECTROGRAPHIC ANALYSIS FiLm Nu =~ .
PO Box 150, Stesambcat Spj 7

.;t,
(> iRUMENT: WADSWORTH MOUNTED, JARRELL-ASH, L5 METER, DC ARC EMISSION SPECTROGRAPH DATE 70 1,
Colorcdo 80477 ﬁ/”/ﬁ .

] ] Fe, Mg, Ca, & Ti reported in 9,, a!l other elements reported in ppm %’/ﬁ,’// w—' =
Cffice No Field No. Au Fe W Ni Ca | Gr Cd | As | Sb Mn v Bi Sn | Zr Nb

] | TP~
Reference 22 4‘,/
N

Sr

&2132 CRU-|
27139 |CRu-2
27 ¥¥ |chw=3
L ULS |crw
2190 |2Rw-S
72140 (¢ ply<

f"’.47 Crﬁ"”'{/‘
i 4E {ere-8
2US) | Lw-G
2747 |0 fuw-to
291Se |r@us-of
7142 |eww-t2
NSy |epvi+3
an152 (¢ fu-
?7/53 |Chw-IC
9”]!‘1{3 SLU =T

Lower Detection Limit — ] 10 | 05 5 10 200 aos%{ 50 5 5’

: - |
20 i 200 100 Q05%0.02° ‘100

:- N = Not detectsd. L= Dtrncrad but below limit of determination. . G = Greatar than value shown.

:REMARK5= ﬂ:{' 2»"* ' ' ) n,g/{r 404 ' " CODED BY

ANALYST
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RETT & ABSOCIATES, INC.

vnlua of this production vouid ba 87 millqon in gold'nnd_317 5&
million in silver, or $24.5 million totalo,\ ik ‘

Production came nearly all from the andar Vein zone,

a very strong northvest—atriking atruoturo dipping ateeply northﬁ'
east and reaching up to aeveral aoore feet inf!hiokness.ﬂ The e
banging (east) wall of this zone iﬂ formed by the Hondor fault
with 30=-50 £t of breooia and ‘gouge} a few feet weat ia the Nevada
Wonder vein, much the strongeat and . richaat of the several aub-ﬂ
parallal veins forming this struoturo. Thevprinoipal underground5
vorkingsg on the Nevada Hondor vein, ara no ; naaoesaible bacause?

‘ander vein with ita oxtensiona aoutheaat and northwest, tho
tension and Hidden Treasure voins, vas. mined for,3400 feet iat :
ally and 1300 feet vertically by 8 miles of undarground workinga.
The main Nevada Wonder 3—oompartment shaft waa Bunk‘to the 1300 L,

“where the silver enriohment bo ttomed; 1800 rt.eouthweat, tha Ex~
tension shaft system was sunk to the 2000 'L, the bottom exploration.'
Nearly all production oame from the enriched ore above the 1300 L;
the 500-700 L was aapeoially rich. The stope maps dalineate two ;
main ore shootss the Nevada Wondar, stoped to the 700 I, and the
Extension, stoped to the 1300 L. Both ore shoots rake steeply.
northwest. Lol

There is oonsiderable possible ore in several oategories,
but the prinoipal reserves now apparently are in thp Nevada Yonder
mine, with an estimated recoverable value of $23;700,000. On pres-
ent informati&n, such an estimate really is only a guestimate, :
n@besaarily involving aseumptibna about many important variables,
such as grade, tonnaRe,; operating costs, And prices of gold and
silver. Muoch of the estimate of poeaible_ore and the proposed pro-
gram may be changed by feedback dnforﬁation, once testing is begun.
Nonetheless; it seems preferablo to ‘try to quantiry these factors,
exploring their dorivation and uncertain’ tias, rather than to wait
for more rel&able data = which might never come unleaa such present

.

mzm




. COOKE, EVERETT & ASSOCIATES, INC,

guestimates are hazarded and tested. Reopening the Nevnda Yonder
mine is proposed in two stages: Stage 1, undergrouﬂd and surface
sampling, costing an estimated $70,000 and teking about 4 months;
then 4if results are favorabley Stage 2, mine and mill plont in-

stallation, costing an estimated $680,000 and taking about a year.

In Stage 1, a pipeline would be laid to deliver water to
the'mine. The main Nevada Wonder ore shoot would be entered on the
600 L from the Hidden Treasure ghaft and sampled in various levels
and stopes. Other possible ore, such as near-surface open-cutting
ground, would also be sampled, as well as the old dumps and tailings;
Milling tests would be made on all ore types. studlea, probably
computer~based, would be mnrde to determine fhe mining and milling

methods which would maximize profits.

In Stage 2, a ramp for traokiaas load-haul~dump vohicles
would be run from near the Hidden Treasure shaft, at -30° gradient,
to intersect the Nevada Wonder ore shoot below old stoping. A 300~
ton/day flotation mill would be built near the portal of the ramp.
This should be onstream within about 1~1/2 years from the commence-

ment of the proposed programe.

INTRODUCTION

T visited the Wonder district with Claude B. Iovested?®
in April, 1972. No important mining had been done for mény years,
and the main Nevada Wonder shaft and workings had become inaccesgible.
The information berein therefore, is based mainly on surface examin-—
ation, earlier reports = prindipally F. C. Sohrander's, and talks with
C. B. lovestedt. s

The location, topography, some local geology, claims, mine—
workings, nnd sampling are shown on attached maps 269AF, 2693?, 269Cr,

269DF and 269EF. The old workings and claims are shown on detailed

maps owned by Frank W. Lewis, as follows:

o
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Tevada “onder

Claim mnp (Tovestedt lease) ' 1 in/500 ft
Wonder claims ! 1 in/300 £t
Nevada Wonder mine, plnon ! in/lOO £
Nevada Wonder mine, longitudinal ‘

gection 1 in/lOO ft

Assay certifioantes of our recent sampling are attached in Appendix I,

and produotion records are shown in Appendix II.

I0CATION

The Wonder distriot it in Churchill Co., Nevada, at
5,000-~6,000 ft altitude, on the east flank of tho Touderback Mtns.
nnd on the west flank of the Aﬁgusta Rg., on offshoot of tho Clan
Alpine Mtns. It lies mainly in T.19N, R.34E, Sec. 33 nnd 7,197,
R.35E, Secc. 31, M.D.B.&M. Tocn] relief is moderate, incised by
steep-sided dry-washes, draining N then W.to Dixie Valley.

Nearby timber and water is lacking. Water for tho Wonder
mines came from Horse Creek in the Clan Alpine,Mtnsﬂ6.5 miles N,
flowing 60 ft3/min by gravity with an inverted siphon across the
Augusta Rg. Water for the town of Wonder came from Bench Creek,
6.5 miles BNE, flowing 180 £1°/min, by gravity flow.

No power line passes near Wonder. The U.S. Navy is under-
stood to have proposed a line from Fallon to their bombing rango near
Frenchman Flat, which would pass 10 miles from Wonder. If built,
it might supply power for Wonder. 1

Winters are cold, with some snowj summers are warm and
dry except for occasional thunderstorms and flash floods. Vegetn-
tion is sparse, mainly sagebrush and other desert plwnts. Ronds
generally are open all year except for a few days of winter snows.

Mining regularly was done year—around.

Wonder is reached from: Fallon, the nearest large town,
by driving E on US Highway 50 for 40 miles, then turning left NNE
for 1 mile on the Dixie Valley graded road, then turning right NE
for 13 miles on good dirt road to the old town of Wonder.

=
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PROPERTY

The subjeot property consists of one placer olaim and

28 patented claims, as followss

T-I Placer
Nevada Wonder
" " NO- 2
" " No. 3
Hidden Treasure
Ruby No. 1
" No. 2
Qreat Eastern
al " Fraction
" " No. 1
" L] NOa 3

Survey
No.

" " No. 4 (title

Last Chance No. 1
SE 1/2 Last Chance No.

2

3078

3325.

4225
4226
3071
3327
3122

3122
3122

. Colden Dawn No. 1
Colden Dawn No. 2
Golden Dawn No. 3

" " No. 6
Queén No. 5

" No. 8
Scorpion lode
B & S lode
Nevadan
TLittle Witoh
Silver Tip

poor )" Valley View

3124
3326

Pan Handle
Yellow Jacket
North Star Iode

Survey
170,

3611
3611
3671
3671
3786
3786
3071
3072
3398
. 3393
3398
3398
3398
3398
4227

These claims comprise most of the important mining groungd in the
0ld Wonder distriot, including 200,000 tons of old mill tailings 1/2

mile W of the town of Wonder on the T-l placer claim.

The properiy

~ is owned by Frank W. Lewis, of Reno, and is under lease to Claude

B. lovestedt, of Carmson City; the lease runs for 30 years from the

"date of execution, November 1971, with 6% royalty on net proceeds

and 8300/month minimum payment, all payments applying on a $1,500,000

end price. It is available for inspection.

The 200,000-ton tailings pond 5 miles NW of Wonder is
owned by J. R. Keighley, of Reno.

- Watef'righta

Bench Creek

~ Borse Creek

t0 Benoch and Horse Creeks are held as follows:

7764
303

9428

1510

0754

Dangberg
Wonder Water Co.

*Reynolds

0.257 ft3/sec
5.0

1.084 ft3/860

Nevada Wonder Mining Co. 0.28

mining & domestic use

Nevada Wonder Mining Co. --(not speci-

irrigation

fied)
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The lovestedt lease ocarries the rights to No. 1510 nnd 0754, or to
0.28 ft3/aeo water, plus an unspecified additional amount for irri-
gation.

HISTORY

The Wonder distriot was discovered by Tom I. Stroud in
1906, In November 1906, the Nevada Wonder Mining Co., was formed,
mainly by Eastern capital; and production begun. Mining was by
open-cutting and underground shrinkage stoping. 1In 1911 a 200-ton,
10-stamp cyanide mill was built which worked till 1919, producing
about $6 million, with 93% recovery, and paying $1,549,005.45 in
dividends from some 400,000 tons of ore. The receipts for silver
were about three times those for gold. In 1914, 1916 and 1918 small
paymenis were received for copper and lead, both at grades under
0.1%, in concentrates sent to smelters, totalling 5,900 1lbs Cu, Bsold
for 81,453, and 4,064 1lbs Pb, sold for $276. In 1940, 1284 1lbs of
Cu were recovered from 756 tons of ore smelted, a grade of 0.085% Cu.
Production records now available are included in Appendix II and

summarized in Tablp 1,
Table 1

Summary of production, Wonder district

Recovered values " Average grade, oz/ton
Wet | : Recovered Heads
short . 93 rovry
Date tons Au, 02. ARy 0Z. Au Ag Au A Notes
1907-19 393,091 66,264.03 6,051,805 .169 17.4 .181 13.6‘ Mainly 1911-19,
R ~ KV Wonder cyanide
mill (private re=—
: . port, author?)
1920=42 20,148 5,333.36 ~ 354,004 .265 17.6 .283 Mainly 1938-42
§ il (private report,
author?) .

1907-42 413,239 T1,597.39 7,205,809 .173 17.4 .185

1907-37 398,355 69,340.11 6,524,150 .176 16.4 (Merrill,
USBS IC 7093)

e
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At present pricea,1 gold about 8100/oz and silver $2. 50/02,
> average grade of recorded heads, .185 oz gbld nnd 18.6 oz silver,

J grade had dropped to 0.118 oz Au and 11.87 oz Ag, apparently because

0f a decreasing ratio of enriched Ag ore to the deeper primary sul-
fide ore. However, the small produotion by lessees during 1940-42,
ahipped to outside mills or direct to smelter, ran much higher Au,
0.283 oz/ton, though Ag tenor was the same, 18.8 oz/ton. This may
reflect two factorss (1) hand sorting to up-grade the ore shipments,
and (2) depletion of the rich silver ore.

The total production of Wonder would have a present market
value of about 87 million in gold and $17.5 million in silver, or
$24.5 million total. These figures are all minima; much production
surely was unrecorded due to incomplete or lost recorda. High-
grading would have removed the best ofe, and 80 lowered recorded

grades, as well as recorded production.

Power waé brought in by a 150-mile transmission line from
Bishop, CA, said to be the longest then in the nation. Water was
Piped in from Bench and Horse Creeks. The sudden shutdown of the
mill in 1919, with no effort to sustain milling by continuing leacing,
is hard to understand, particularly when the bottom half of the en=-
riched portion of the Nevada Wonder ore shoot was left essentially
unmined, from the 700-~1300 1.. Presumably'the mill shut down due to
depletion of available enriched silver oré,vbut this should have
been more than compensated by the rise in silver prices during
1918-1919, grades of ore mined had dropped off abéut a third in sil-
ver and gold from grades during earlier mining, but the price of
silver had nearly doubled. In fact, the 1919 silver price, 31.11/02,

1 "present prioea" in this report are taken at 3100/62 Au and
$2.50/0z Ag. Both gold and silver prices are now higher and proba-
bly will continue to increase rather than deorease; these figures
are oconsidered conservative.

.
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not only was the highest to that date, but was to be the highest

for over four decades to come.

‘J;V;' In 1920, after the mill ahutdown, some mining continued,

’fkehipping ore direot to smelters with & credited content of 517.57 oz

" Au 1nd§‘4,505 0z Ag. Other small smelter shipments were made in |
several other years during the 1920's. In 1924-1925, lewis L.
Curtis of Reno aocquired the NV Wonder; the mill was razed and the
mnchlnery Bold, and the power transmiasion line to Bishop was re-
moved. Durine the 1920's the Jackpot shaft burned, and during the
1930'3 the Extension shaft burned, both possibly due to spontaneous
‘oombustion. In 1931 a lease was taken up by a Tonopah operator.
The Nevada Wonder shaft was found to badly need timbering. This .
was oammenced, but discontinued for lack of funds after reaching
the 200 L. However, mill and smelter shipments were made totalling
about 400 tons, averaging 0.59 oz Au and 33.0 oz Ag per ton. Flota-
tion tests made on near-surface ore by International Smelting Co.

gave Au recovery of 914 and Ag 85%.

The Nevada Wonder tdilinga pond was reported to have been
sampled in 1930 by Ernie Gray of Reno at 30.75/ton Au + Ag..‘During
the 1930's and early 1940's, Curtis leased the NV Wonder to various
loocal operators who made small ore shipments to outside mills or .
direot to smelters. Besides Au and Ag, a little byproduct Cu and
Pb was recovered in the smelter, but in amounte indicating grades
of less than 0.1%. ' g

Claude Tovestedt said that during 1937-40, the Shaw #k: "
brothers mined at the S end of the Nevada Wonder workinga, and during
the same years Jensen mined, mainly on the 400 L and 700-800 I.

During 1937=42, MoAdan nnd cons produced momo ore. Toventedt onid
he had been told by tﬁeae miners that the Nevada Wonder shaft was
caved from the surface to the 76 Ly 80 a bulkhead was placed there,
‘and the vein open-cut to the 200 L. About 25,000 tons was report-
edly trﬁcked about 27 miles to the Middlegate mill on US Highway 50.

il




A cave-in during 1940 stopped work here; the ore was said to be\

low-grade—— only about 813/ton (at 835/bz Au, 30.40 Ag). Iovestedt
said that Stewart renovated the Nevada Wonder shaft, and that Shaw
reported the S end of the Nevada Wonder vein was open to the 200 L
in the 1930's, and may still be open. - &

L

On June 30, 1942, the Wonder mines were shut down by war-

time Federal Order 1-~208. Reportedly, they were subsequently aban-
doned for taxes. Frank W. Lewis, of Reno, acquired the Nevada
Wonder property in the early 1960's, and is the present owner. In
November 1971, a 30-year lease was granted to Claude B. Ioveztedt.
He reported that during the summer of 1972 a fire broke out in the
Nevada Wonder shaft, apparently due to vandalism or spontaneous com-
bustion. It probably had algeady been damaged by earthquakes.

The Wonder vein was explored vertically to 2,000.ft depth,
and worked on 13 levels with 3,400 ft of lateral development ~ in all,
over 8 miles of underground workings. The 3~compartmont Nevada
Wonder shaft was sunk to the 1300 L, but the main stoping from it
bottomed at the 700 L. The Extension shaft system, 1,300 £t S of
the Nevada Wonder.shaft, was sunk to the 2000 1, connecting with
the Nevada Wonder shaft and exploring the vein below it. The Exten-
sion shaft itself reached only to the 750 L then coﬁtinued down to
the 2000 L via 4 step~off shafts (sub-shafts). Stoping from this
shaft system largely bottomed at the 1300 L.

The Nevada Wonder mill, between the Nevada Wonder and
Extension shafts, had its tailings pond about 1/2 mile W of the town
of Wonder, where some 200,000 tons of failingﬂ remaiﬁ. About 5
miles NW of the town of Wonder is another tailings pohd,‘containing
about 200,000 tons oglslime tails. These tailings probably did not
ocome 5 miles from the ﬁeVada Wonder mill, but from snother, nearer

'

mill, now removed.

Other mining was done for several miles NW of the Nevada
Wonder as indicated by the claims on Map 269 BF:

-

=G
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Jackpot mine - 1.2 miles NNW, 850 ft below the Nevada Wonder
shaft collar, sunk to 950 depth, 6,000 £t of workings on
four WNW-striking, NE-dipping veins.

. Vulture mine - NW of Jackpot, 600-ft adit and 200~ft shaft.
. Hercules mine = 4 miles NW of NV Wonder shaft

Jensen shaft & adit - several miles W of Wonder, reported by
Lovestedt to have mined 60-ox silver and 10% Cu ore in a
6~inch vein., : '

Oreat Eastern distriot = some 7 miles NW of the Wonder shaft,
several small adits, shafts & open-cuts on small high-
grade veins.

Small mines and prospects = over a dozen mentioned, principally
in Sohrader'g report, ]
The Wonder distriot has been described in many private
and published reports, including the followings
Burgess, J.A. - 1913 - Halogen salts of silver at Wonder, Nevéda we
Econ. (eol. 12, 589"'93u !

Carpenter, E.E., = ? - Cyaniding practise of Churchill
Milling Co., Wonder, Nevada - Trans. Amer. Inst. Min. &
Met. Eng. LII, pp. 123-137.

Davie, Robt. G. = 1910 = Private report.

Lincoln, F.C. = 1923 = Mining Districts 2nd Mineral Resources
of Nevada.

Merrill, C.W. - ? - U.8S. Bur. Mines, Information Ciroular 7093.

Negraw, H.A. = 1913 April 5 - Cyaniding at the Nevads lWonder
: milla - E‘ng: & Mino Joum. XCV, 14 693-"50

Paher, S. - 1970 - Nevada Chost Towns :md Mining Cnmps.
Sohrader, F,C. - _? - Carson Sink area, Nevada (Wonder district).

Smither, T.M. - 1915 May 15 - Stoping methods of the Nevada Wonder
mine ~ Min. & Soi. Press, 757-9. !

? = 1928 Feb 14 - Min. & Bng. World, p. 432.

? = 1936 Jan 2 = The Nevada Wonder mine (private reports
maybe by owner at that time, Louis F. Curtis?).

*
. -

GEOJOGY AND ORE DEPOSITS

Geology :
Schrader described the country rock as Tertiary volecanios,

~10-
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divided as followss

Late Tertiery Basalt flows

Au-Ag ore deposition

Andesite

Extension rhyolite

Dickey Pk. rhyolite
Middle or Alpine dacite !
early Tertiary Wonder rhyolite = oldest and most abundant
flow,2,000+ £t thiock, main
country rock for Au-Ag
deposits.

“

The volcanics are intemsely fractured by several fault
systems (Sohrader), as followss

ﬁevada Wonder vein system -~ NW-striking, ateeply NE-dipping,
main Au-Ag producer. ' ;

N-striking normal faults - strong alteration & mineralization,
tilt fault blocks up to BE. Kaolinization in four NS belts
along topographio gaps probably along such faults.

B-striking alteration sones = in oenter of Wonder dintriot,
"probably on faults.'

Fault-controlled valleys - many, such as the N-running
Hercules Canyon.

Cross=jointing = post-mineral, N290°, dip steeply N.

Block faulting - intermittently active to present time on
Dixie Valley & other N-trending faults; earthquakes and

scarps in 1906, 1915, 19543 one reocent fault socarp passes
about 2 miles E of Wonder.

e T e i T e

WNW-striking tear fault? -~ apparently passes just N of

Wonder distrioct as seen on ERTS photosj possibly 5+ miles
of dextral displaocement?

i

Ore Deposits

Over 50 veins are reported in the Wonder diétrict by |
Schrader, mainly in the Wonder rhyolite, all highly siliceous, with
quartz-adularia gangue, and valuea in AgwAuo The distriot's silver—

gold production nearly all came 'from mineralization in the Wonder
rhyolite, and principally from the Nevada Wonder veiﬁo This vein
is the NBmost and principal member of the strong NW-striking Wonder-
vein zone, in whioh several other veins occur acroas a width of up

K P
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‘to several score feet. This zone, or branches from it, continucs
NHward nf least for several miles in the Jackpot, Herculos; and
Oreat Eastern mines. Eastward 40 £t from the Nevada Wonder vein

is the lWonder fault, a 30 to 50-ft wide crush and'gouge zone. The
whole Wonder vein and fault system thus appears to represent one
mnjof NW-striking fracture zoné, dipping stecply NE. Many footwall
branch or cross veins occur, but none were reported in the hanging
‘wall. The principal veins mined in the Wonder vein systom are:

Q«J ; Nevada Yondaxr.vein - strikes N25°W, dips 75 NE, worked
N 2S¢ Tor 3,400 £t 1aterally, 2,000 £t vertically, up to 40 £+t

thiok.

Ba %gar vein = parallels NV Wondor vein a fow foot to 8W,
ut narrowor and lowor grade.

White No. 1 vein = blind N spurs of Extonsion VOin, with
muoh white quartz. ‘

White No: 2 vein - same
Extensipn vein =~ 3§ extension of NV Wonder vein

Hidden Treasure vein - N extension of NV Wonder vein, 60-ft
wide orush zone worked to 300 ft depth.

North Star vein = N of Hidden Treasure vein,

Footwall EW or branch veins - one 6-ft branch of the NV

Wonder vein ran 26 oz Ag with Pb and Zn values; many small

(less than 0.5 £t thick) high-grade veins (0.15 oz/ton Au,

70 oz Ag).

The veins are epithermal. The main gangue is quartz and
adularia, and local reddish fluorite. The ngrtznadulafia is partly
pseudomorphous after spar minerals (calcite, barite or fluorite),
and often is béndod, sheared, brecciated or crushed. Recovered
values were nearly entirely in Au and Ag, with occasionni byproduct
Cu and Pb, apparently in grades below 0.1%.: Sohrader -cites a Au/Ag
ratio of 1/40 (by weight?), and a seemingly contradictory ratio of
1/5.3 (1.5/8), by voluﬁe. These ratios disagree with the production
data} whioh show a Au/Ag ratio b} welght very close to 1/100.

The principal ore minerals are gold, argentite, cerargyrite

and halogen salts; the Wonder district was noted for its silver




\ SOCIATES, INC.

chlorides nnd bromides (Burgess, 1913). A little local Cu, Pb nnd
7n was reported. Over 40 ore minerals, mostly secondary, are deo-
oribed by Schrader. The ore, however, was clean, znd free milling.
The vein outcrops often form prominent ledges due to their erosion=-
resistant silioceous gangue, carrying Fe-lMn oxide gosaanu\with’Ag-
éalts. The main primary ore minorals are gold, nrgent' k‘ahalco-
-pyrite, galena, sphalerite, and molybdenite, along with*considerable
pyrite. Mineralization apparently occurred in late lMiocene or Plio-
cene time, since volcanics of probable middle Tertiary oge are min-
eralized, but the late Tertiary basalt is‘unmineralized.

Production was almost all coﬁfined to éhe oxidized and
enriched zone, which bottomed sharply at about 1300 £t depth, proba~'f
bly marking an old ground water level. In the sulfide zone belowy
pyrite increased in amount, and quartz and gold decreased. The best

values were reportedly on the hanging wall, between the 500 and 7001i.,

possibly marking another ancient water table. Production from the
700-1300 1 was relatively small. The mine was dry to the bottom,
at 2000 ft, and cool - about 86°r.

Notwithstanding the thick Wonder vein zone, the NV Wonder
vein geems to have been stoped on average.only across a 5=-ft width:

stoped area (map 269DF) = about 1 million gt%
for stom width 5 ft, volume = 5 million f£1t7)
with 8.g. 2.6, or about 160 1bs/ft’, wt = about 800 million 1bs
= 400,000 tons, the re-
corded production

Nowever, the actual stope-width no doubt varied from 2 or 3 ft to

much more than 5 ft. _ " ;

The maps owned by Frﬁnk Lewis of the underground workings
of the Nevada Wonder mine show stoping on two principal ore shootss
the Extension and the Nevada Wonder. Both rake steeply N. The Ex~-
tension is narrower, but was stoped deeper, to the 1300 I, whereas
most stoping on the Nevada Wonder ore shoot was above the 700 L.
Possible ore has been demarcated in many places on the longitudinal

stopomaps, perhaps based on data now unavailable (map 269DF).

]33
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Some information on grades was reported by Claude Jove-
stedt, who was able to enter the main NV Wonder shaft to muck just
above the 200 L. He reported getting up to 3 oz Ag from 6 or 8
samples of unselected fines in the open-cut stopes between the NV
Wonder shaft: - and Extension. A sample he took on the 70 1. of 30
inches of vein quartz ran 330/ton at 1970 pricos (Appondix I, B~-1,
No..3). The Shaw brothers reported they found $15 ore on the 200 I,
(prices at 335/oz Au and about 30,40/65 Ag). Jovestedt said ho took
two samples on the 200 L, N and W of thé main shaft, aoross a 6~ft
baocks: one at the portal ran 0.06 oz Au and 10 oz Agy and one 100 ft
in the drift ran 0.06 oz Au and T oz- Ag. A aample from 1000+ tons
of muck in a 200 1 stope S of the NV ander shaft ran 0.03 oz Au,
4.60 oz Ag; a sample of 30004000 tons of muck in a 200 L stope N
of the NV Wonder shaft and access manway ran 0.05 oz Au, 2.99 oz Ag
(Appendix I, B~1y Nos. 1 & 2). The longitudinal stope map has an
added ink note indicating 18 inches of 300-0z Ag ore in the Extension
ore shoot, between the 1000 and‘1150 L, and going on deeper.

The deeper main workings of the Nevada Wonder mine were
inaccessible in 1972, so our sampling was done on the surface or in
open-cuts or shallow workings. Sampling across 66 ft of the NV
Wonder and Badger veins near the NV Wonder main shaft shoned less
than 0.1 oz Au, and 2.8 .= 6.7 oz Ag. The 26-ft horsa (CRWS) ran
surprisingly lows Au nil, Ag 0.22 oz, oonsidering* ayvery brecciated
and mineralized appearance. The low grades foundqwéra'axgectable
in the wall of an open-ocut left unmlned for 67 years beside the main
NV Wonder shaft. Also, considerable surfaca oxidation and leﬁohlng _
of Ag values is likely. Two aamplea of high-grade selected by Iove~ s
stedt ran well in both Au and Ag: CRW] - Au 0.21 oz, Ag 41.3 oz;
CRW8 - Au 0.18 oz, Ag 28.5 o0z. '

Sampling in the Hercules and Great Eastern areas, CRW10-16,

showed low values except for CRW15, ore selected by lovestedt from
near a 60-ft shaft and 80-ft tunnels Au 0.29 o,, AZ 12.7 oz.

In 1971, Iovestedt sampled the dump on the N side of the
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NV Wonder shaft. He took 5-1b samples from the bottoms of 28

W 2-ft holes spaced on a 20-ft grid. They averaged 0.,0087 oz Au
and 0.81 oz Agj at present prices, $0.87 Au and $2.02 Ag, totalling
$2.89, or with .85 recovery, 32.46/ton (Appendix I, B-2 &3).

In 1930, when the gold price was 820.67 and silver was
$0.30/0z, the tailings pond was reported to have been szmpled by
Ernie Oray, of Reno, at 80.75/ton Au +Ag. This pond presumadbly is
the one 1/2 mile W of Wonder, feported.to contain 200,000 tons.
Assuming Au/Ag:xl/lOO, as in the heads, the tailings would run
about .014 oz Au and 1.4 oz silver., At 3100/03 Au and 82,50/6z'

Ag this would be $4.90/ton. At 85% recovery this would yield $4.16
values, but recovery of tailings is likely to be less. lovestedt
pampled this tailings pond at 2 oz/ton Ag.

' CONCLUSIONS AND RECOMMENDATIONS

Recorded production from the Wonder district is about
70,000 oz gold, with mill heads averaging about 0.18 oz/ton, and T
million oz silver, averaging aﬁout 18 oz/ton, from about 400,000
tons of ore. Considerably more production probably is unrecorded,

especially of bigh~grade.

Faulting, on several fracture or vein systems, has been
even more severe than in most Nevada mining distficts. The Nevada
Wonder vein zone itself follows a stroné NW-striking fracture, the
Wonder fault, which may have been opened up by renewed tengional
stress from Eextral movement on an old regional WNW-striking fault

‘north of the Wonder district. Normal block faulting is still oon-
tinuing in the district, expressed in several historical earthquakes
and scarps. . e

With reoent‘great increases in the prices of gold and

silver, the poasibilit& of reopening the Wonder district has become
attractive. Tﬂe unmined bottom half of the NV Wonder ore shoot,
in the enriched gzone, 700-1300 L, is the prime target. Estimates

of present operating costs must be made with few guidelines, as

-15=
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Mining

noarly four decades of frozen gold price has left few operating gold
mines in the United States, albeit this situation may be consider—
ably changed within a few months. Also, the condition of the under~
ground workings, which will greatly influence mining costs, is largely
unknown. They can be assumed to be dry, but may be considerably
damaged by fires, éarthquakes or cave-ins. MNost important future
mining very probably will be underground, since most of the open-
outting ore hos been mined. Several men who mined in the NV Wonder
after the mill shut down are 8till alive ﬁnd have been contacted by
Lovestedt, inoluding the Shaw brothers, Jensen, and lMcAdan,of Fallon,
and Bottomley of lovelock. They probably could supply much additional
information about the now inaccessible workings and last production

records.

Some operating cost guidelines and estimates are listed

oyl

following, including my present estimates for Wonder./)' -. "7’

Table 2
Operating costs and estimates, dollars

Homestake Vanderbilt Wonder, 1973, estim~ted costs

estimated, estimated, above 1300~ bolow

active, inactive,1971 4 130g L 2OOQ L 2009 L
1972 S HMTC U CRA CBI, CEA CEA CE

3.50° 7.50 7,00 1 ialagitlia" og g Toh

Milling 3.50  ‘3.50 3.50 3.50 3.50 3.50
Overhead & Misoc. 2.00 2.00 2.00 2.00

Total

10-11% 177,001 13,00 . ¢1110.50 (11112.50 :14.50 't 16.50

a ~ Heavy Metals Technology b - C. B. lovestedt ¢ - Cooke, Everett & Assocc.

The potential for important ore bodies in the Wonder dis-

trict warrants serious testing. This would begin with sampling the
surface and underground ore = Stage l; if favorable, then installa-

tion of mining and milling facilities - Stage 2.

Stage 1 —~ examination and sampling: Outcrops and old open-cut ex-

posures can readily be systematically sampled to outline any open-

cutting grade ore. However, the only satisfactory way of sampling

wd e
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"“%%y the veins and appraising the 0ld underground workings is by reopen-
ing and entering them. Drilling would run into problems with old

workingaf&ﬂd £ill, and poor recovery on faults. The Nevada Wonder

shaft ip now inaccessidble, and its rehabilitation would require a
major outlay. The condition of the Extension shaft is uncertain, but
probably poor since the fire in the 1930's. TMowever, the Hidden
Treasure shaft is believed to be in good oshape and, as suggested by
Jovestedt, should afford the best entry into the old workings. This
would be done by opening up the Hidden Treasure shaft and 600 1, to
enter the workings at this level and below in the NV Wonder ore shoot,
These ;levels then probably could be explored and sampled, using man-
ways le W% open when mining stopped. Tailings and d@mpn should be
systematioally sampled. Mill tests should be made on bulk samples

of representative types of surface and underground oxidized nnd sule
fide ores, as well as of tailings and dumps. Water for mining could
be obtained from Horse Creek by laying a 6,5-mile pipeline. The
lovestedt leasehold water rights on Horse Creek are for 0.28 ft3/seo,
or 110 gal/min, plus an unspecified additional amount., If needed

for milling, muoch more water probably could be obtained by buying I
into the Wonder Water Co., which has rights on Bench Creek to 5 £t 3/aeo,
or 2,244 gal/min. Sufficient water for milling probably could aleo

be developed in Dixie Valley, or in West Qate Wé.ah, some 10 miles S,

near US Highway 50,

The pipeline to Horse Creek would be new -steel, and probably
end up as 2-in diameter, but be Possibly 1argér 8izes near the intake.
Several miles of it probably could be buried, pormitting use of cheaper
plastio pipe, costing about $0.16/ft. Tts total cost, including in-
loet, is estimnted at aﬁgut $0.50/ft , or $17,000 for 6.5 miles.

Costs of Stage 1 are eétimated as follows:
$20,000 pipeline and pumps, 2 in:$6.5 miles, Horse Creek

50,000 rehabilitating Hidden Treasure shaft & workings,
sampling, mill and feasibility tests
§70,000
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Stage 2 - preparation for mining and millings Contingent

oﬁ favorable sampling results from Stage 1, Stage 2 would start with
preparatory mining. This probably could best be done by Joad=-Haul-
Dump vehicles ueing a —30° maximum ramp-grade decline about 1600 £t
long, collaring near the Hercules shaft,cutting the main Nevada
Wonder ore shoot.near the 1000 I, and reaching the 1300 1, (map 269DF).
This would give 600 ft of baocks below the bottom of the major old
stoping. Lnﬁ'ramp hauling novw is' often preferred to tho older shaft
ﬁﬂpwlevel mothod because it obviates much equipment and labor in

~ shafte, hoiste, rails, and trains, and so may be cheaper both to in-
gtall and to operate. Several take-off levels probably would be run
into the Nevada Wonder ore shoot. The cost of a LHD ramp is esti-
mated at $65/ft, or about $100,000 for 1,600 feet. The cost of take-
off levels, exploratory raises an@ other work preparatory for stoping
is estimated at another $100,000. The ore would be mined by shrinkage
stoping, using out-and-fill when necessary.

%%e proposed millsite is in the valley just N 6f the
Hidden Treasure shaft (map .269BF). The type and size of mill would
depend on milling tests made in Stage 1; Provisionally, howéver,
a flotation mill is proposed. A oyanide mill probably would give
better recovery, especially on the oxidized ores; average cyanide
recovery during production was 93%. However, flotation would be
cheaper to install, possibly about half the .cost, and should also
give good recoveryj flotation tests in 1931 85#9'91% Au and 85% Ag
recovery; and recovery should improve oﬁ the‘deeper sulfide ores
whioch will constitute the main mill feed. Cyanide control is trickier

than flotation and requires experienced cyanide men = who have become

very scarce. Also, copper is a cyanicide, and is likely to increase

in the deeper ores. Flotation;ﬂtharefore, is recommended pending
results of the milling and feasihility tests of Stage 1. The flo=-
tation oconcentrate would be sent to the smelter, and the tails ocould
be recyocled into a small oyanide circuit for Au-Ag-Cu extraction.

=] 8ew:
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The recommendation of flotation milling assumes that a recasonably
nearby smelter will be operating, as Anaconda's East llelena smelter.
If environmental pressures should cause the closing of all available

smelters, a cyanide mill would necessarily be the choice.

Oood second-hand milling equipment now is available much
cheaper than at new prices. A second-hand flotation mili might cost
$1000 per ton/day capacity, whereas a oyanide mill might cost at
least double this. The size of the mill chosen would depond partly

_on what good used equipment is found. The sampling and milling toosts
in Stage 1 would be important guides. ' Conto por ton decroase and
presont value of future profits increases considorably with increns=-
ing oize of mill and production, but ocapital costs of installing a

.mill inorease approximately linearly with increasing size. Idoally,

a computer study would optimize these and some other faotors, such
ns projected costs and prices, to determine the size And type of mill

: and mining to maximize the present value of expected future profits.
Provisionally, a mill of around 300 tons/day capacity should strike
a good balance between these factors. At $1000 per ton/day capacity
it would cost 8300,000. It should be set up so that additional units
ocould be later addéd for inoreased capacity, or for a cyanide circuit.
A 300~ton flotation mill probably would need 100~150 gal/min of water.

The lovestedt lease carries water rights to 110 gal/min from Horse

Creek. If more water is needed it should be available from the sources

previously mentioned.

Althqugh a povwer line passing 10 mileé from Wonder may be
built soon by the Navy, no nearby powarvline now exists. Unless the
Navy power line is built and available, the mill and damp must be run
by diesel power, which could be aupplied by two 500-kw Caterpillax
diesel engines.

The oosts‘of Stage 2 are estimated as follows:

$200,000 Ramp 1600 £t long and ancillary workings
300,000  Flotation mill, 300- tons/day, with 1000-kw
- diesel generators |
180,000 Underground development, rehabilitation, sampling,
tests, possible additional water pipeline, camp
construction, roads, office, overhead

$680,000
=19=
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The total cost of Stage 1 nnd Stage 2 would be 8750,000.
Once the initial $70,000 is committed, testing oi' Stage 1 could be
completed within aé%eral months; if this is favorable, installation
of the operating plant of Stage 2 should not take over a year, so
the mill could be onstream and- 'producing by late 1974.

The principal possibilities for more ore in the Wonder
distrioct appear to be the following:

A) Open~cut ore: Some tonnage of open~cutting grade ore

probably ocan be found now that gold and silver prices have increased
five-fold, and open-outting methods are much more efficient than in
the old mining. Iovestedf found up to 3 oz Ag/ton in the open-cuts
1batwaen the NV Wonder and Extension shafta. Silver values may be

.ﬁigﬁ;&l& leached, but gold should remain in or near outcrops. System=
atio sampling for such ore duripg Stage 1 investigations may delineate
a oonsiderable tonnage of open~cutting ore, but no estimate of grade
or tonnage is worthwhile on present data. |

B) Nevada Wonder shaft, 700-1300 s This is the prime ore

at the 1300 1, as described by Schrader and others. ‘Significant
stoping from the Extension shaft reached the 1300 1, b{xt stoping
from the NV Wonder shaft reached only the 700 L. The tenor of this
ore shoot from the 700 to 1300 I should be comparable with that al-
ready mined in the Extension ore shoot between these levels. The
old stope map shows several notations of "ORE" in Blook B ground,

. and one notation "SULPHIDE CRE" just above the 1300 L.

The reason for apparently leaving the bottom half of the
Nevada Wonder ore shsbt unmined is unknown. Possibly,kxelatiVQly
. low grade ore encountered in sinking below the 700 L was discour-
aging; Schrader reported that the riohest levels were the 500-700 L.
In any casey; with gold-and ailveriprioba now over five times higher,
the downward extension of the.ﬁevada Wonder ore shoot is an outstanding
target.
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The ore should run about the same as the average of old
production, 0.18 oz/ton Au and 18 oz/ton Ag, or 863/ton at present
prices. Milling recovery of  85% would leave $53/ton recoverable
values. With 812.50/ton operating costs (Table 2), operating profit

4 would be $40.50/ton. The stope map shows this block to be about |
half the area of old stoping, so half the 400,000 tons produced is
‘estimated — 200,000 tons. At $40.50/ton operating profit this would
make 88,100,000 total operatiﬁg profit. '

C) Nevada Wonder and Extension ore shoots, 1300-2000 1.3
The NV Wonder vein zone is provbn to extend at least to the 2000 L
by exploration on the Extension shaft system. The deeper ground

was then uneconomioc, presumably because of lower Ag grades below

the bottom of enrichment at the 1300 L. Schrader reported that Au
grade deoreased in the sulfide zone, but, nonetheless, the general
gold tenor should hold up- there, es well as primary.ailvei_valuea.
ORE" is noted in several places in this blook (map 269DF). :

' The best available guide to grade of the deepep, primary -

ore probably is that mined in the last two years of milling in 1918-

.19, when gold grade fell to 0.11 oz/ton nnd silver to 11.87 oz/ton,

' apparently due to aeoreaaing enriched ore and inoreas;ng‘primary ore
in the mill feed. At present prices this wnuld'be_$41‘47/ton, or

“after .15 lose in flotation, $35.25/ton. FHowever, the 1918-19 ore
probably was sweetened with some upper enriched ore, which is likely
to be soarce below the 1300 L. . To compensate for this, the esti-

. mated recoverable valué in Blook C is reduced to §30/ton. ¥ith min-

-ring costs of $14.50/ton (Table 2), operating profit would be $15.50/ton.
The longitudinal stope map indicates that at least half as much ore
remains on the projeotion of these two ore shoots from the'1300 to
2000 L as has been mined, i.e., 200,000 tons, whioh at $15.50/ton
would mean $3,100,000 operating profit.

D) Between the two main ore shoots to the 1300 1: The old

' miners no doubt left this ground a half century ago for one of two
gound reasons: (1) it did not pay; or (2) they did not find it.. In
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either case, the greatly increased precious metal prices and new
mining and milling methods may now make much of this ground profit-
able. The old stope map has a large notation here, "POSSIBLE ORE".

Operating costs here should be about the same as for other
shallow mining, estimated at $12. SO/ton. The expeotable grnde
would be less than that mined in the ore shoots, possibly around
340/ton Au+Ag instead of 365/t§n. Much more ground remains be~
twean the two ore shoots above the 1300 L than was stoped, so at
least a8 much ore should remain there as was mined, i.e. 400,000
tons. A metal value of 840 x .85 recovery - 812.50 oosts = $21, 50/ton
operating profit, or $8,600, 000 for 400,000 tons. ]

E) Between the two main ore shoots, 1300-2000'1.: This
block of ground was explored only on the 1600 L. Its ore possibil-

ities are not as good as the downward extensions of the two known
ore shoots, but it has potential for oconsiderable primary low-grade
ore. The grade is likely to be lower than Block C above it, or
Blook B (on either side), perhaps showing an operating profit of

'~ some 310/ton. Tons/vertical feet should be similar to that produceds
400,000 tons from.1300 vertical feet = about 300 tons/vertical foot,

or 210,000 tons for 700 ft, making $2,100,000 expeoted operating
profit.

F) Below the 2000 I to 3000 ft depths Exploration bottomed
at the 2000 L presumably because the deeper primary ore was not then

commercial, rather than because of any sharp ohange_in‘grade, or
charaoter of -the ore. The Extension shaft system, the only service
shaft for the deep workings, must have made ore boisting very ex-
pensive with its 4 step-off shaftss to get ore from fhe working face
of the 200 L to the Eiﬁenaion shaft collar appafontly_required about
11 handlings! (map 269DF). The primary gold-silver mineralization
pProbably extends considerably daéper than the 2000 L. In an epither-
mal vein, such deeper ore could expectadbly continue to 3000 £t or
more depth.  The tonnage/vertical foot might be much more, or less,

" than that stoped.in the shallower workings. However, assuming it
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is roughly the same (300 tona/foot of depth), 1000 ft more depth
would mean 300,000 tons. QOrade of such deeper ore can only be
oconjectured. It may be the same as that in Bloocks B and D, above
it, but more likely both gold and silver will deocrease; and copper,
and possibly lead, may increase somewhat. With $2/ton.more for
miniﬁg costs, the operating profit thus may deofeaae to around
$6/ton, or $1,800,000 for 300,000 tons.

G) Extension of Wonder vein zone to NW: For several miles
NW of deder, the Nidden Treasure, Jackpot, Oreat Eastern, and many

smaller mines are located roughly along the projeotion of the Wonder
vein zone. Some of this ground already is controlled by the love=
stedt lease. Important ore bodies may be localized on fractures
near the intersection of the Wonder vein zone and the inferred WNV=
striking regional fault. This whole section deserves careful study.

.J‘H) Other veins: Many nearby veins have been reported,

mainly in the footwall of the Wonder vein zone. Only two important
crossouts are shown on the old workings; both on the 1300 1: a
300-ft hanging wall crosscut, and a 400-ft footwall crosscut; the
lack of drifting én either érosaout indicates that no commercial
vein was cut. However; important nearby'veins may remain undiscov-—

ered in the walls of the Wonder vein‘zono.

The two main ore shoots appear to rake about 60°N. The
Nevada Wonder ore shoot ends sharply northward, along a N60°~raking
line suggesting structural control. No marked roll in the vein is
indicated here by the pattern of drifts, so this control might be a
vein intersection. Cross-ocutting or long-holing from several levels
along the strike-length of the Wonder vein zone could test for other
veino., If aooaaaible, the orossouts on the 1300 1, should bo oxam—
ined. Veins may have been cut which were not oonsidered worth ex-
plofing then; or the maps may not be up~to-date ua’of the last work-

ings.

I) Dumpss A considerable tonnage now making ore grade may
exiot in the large waste dumps left from early mining. The dump near

=2}
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the Nevada Wonder shaft sampled by Claude Iovasfgdt ran $2.89
Au+Ag values at present prices, or $2.46 redoverabla values.
This dump: should be systematioally wampled by drilling or pitting
through it to bedrock. The lower part, from the earlier workings,
may run better. BEven a value of $2 should be profitable to run,

" once the mill is working. |

J) Tailingss: The 200,900 tons of tailings were sampled
at reported grades of S4.90w5.00/ton Au+Ag, present prices. These
. would be very profitable to treat if a fair recovery can be made.
They should be systematically check-sampled, from surface to bottom.

K) Base metal valuess Smelter returns from old produc—
tion show only negligible quantities of Cu and Pb - less than 0.1%.
Hovever, these metals probably will be more abundant in future

decper mining, and may make an appreciable byproduct., They may
also be more abundant in the upper levels than indicated by the
minor amounts in production recordss the old ﬁining would have
ﬁvoided sulfides, as unamenable to‘cyanidation, and especially cop-~

per, which is a coyanicide. g

Of the eleven classes (A-K) of possible ore just considered,
(Table 3, p.25) data is now sufficient to estimate total recoverable
values for only five - B, €, D, E and F, and even these are really

"guentimates" - they may be too high, but more likely are too low.

The recoverable values estimated for these four ore typoo totnl i
$23,700,000 from 1,310,000 tons of mill feed for an average of’$14.50/ton ‘ r?
operating profit. 1In a 300-ton mill, daily operating profit would Lo
range from $1,800 to $6,450, depending on ore grade. _Assuming 300

working days/year, thg total‘operating life for ore t&pes B=E would

be about 12 years (Table 3). Once a mill is operating, some of the

other six ore-types should also.-become commercially important.

a0 |

Dr. H. R. Cooke Jr.
COOKE, EVERETT & A§SOCIATES, INGC.

Reno, Nevada

June 5, 1973
- ~24-




Table 3. Estimated possible ore

: e - Grade Recoverable® Operating ' : ~ Total

Ore ~ oz/fton value, $/ton costs erating prof’ t Days life recoverable

type : Au - Ag present pficesb $/ton %%on 3007 /day Short tons 300T/day value, $

A. Open-cut_ :

B. NV Wonder ore shoot, 7’00-!300 L .18 :38: 53 12.50 40.50 12,650 200,0(0 667 g

C. NV Wonder & Extension ore shoots, 30 14.50 15.50 4,650 200, 000 e/7-— 3,
Y300-2000 L et 5 '* , s

D. Between ore shoots 1ol 1300L ‘ 34 12.50 21.50 6,450 400,000 1,333

E. Between ore shoots, 1300-2000 L b 14,50 10,00 3,000 210, 000 700

F. 2000-3000 L g ; 16.50 6,00 1,800 300,000 1,000

G.Wonder vein extension N\ﬁ S : “ = -

H. Other veins ' :

f. Dumps (NV Wonder) - L0087 81?7 2,467

J. Tailings (NV Wonder) : 014 1.4 72 4.162 ' 200,000 677
K. Base metals : . : : ’

*ON 'BALVIDOESY ¥

Orer . o= e ;310,000 4,368 23,700,000
Tails: = RS i it 200, 000 677

“a- At 85% flotation recovery : 3 o Present data’is insufficient to complete this tcbie;
b - Gold at $100/0z, silver at $2.50/0z -~ . Seemap 259DF for locations of ore types.
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. .JDUCTION OF NEVADA WONDER MINE

j *Toﬁsﬁ‘f‘ﬁ ‘ ‘ /. *Year . *?enrly Production )
Produced . F; lever Ptoduccd Gold oz.  Silver oz, Cu lbs, -

88 smelted ' “ ~aﬂo V65 iitd 1907 ¥ L 111.6B Ty 8,346 1 et YV “9&'&0 1
59 smelted . Wave sz 1Y 1908 afm 112,63 177 3,783 TR 1, 900 64.11

e 51 "‘f.1909
083 1T 1910, SO ‘4 TG n el
a5 n 1911 '2,476.00 U171,900 e Rl 17.55'
Fa 60 v 1912,, ‘7 523,87 " 472,958 .. 30 116,83
L1912 u g 166,00 1,358 :tua it 1358 00
R 5,59 1913 /“.9,534,00 " 699,163 illi e ;ﬁ ,“_.W;o 85
3,115 milled’ ﬁp»:; e g0l 1914 17 9,704,000 914,511 i : - 118,264
8,394 milled ¥ il $i 119157507 9,779,00 1,175,839 V. stk 120,33 00
3,190 milled | i nmars e T 1916 40 8,955.31 i, 1023.046 j ! i el 17,60 500
§,800 milled . o' 080" Ju 1917 . 7,512,764 .. 816,852 (b 52 16,63 45 e
%. 710 milled :,0ivyh 11918 10 4,618, 00)‘ﬁ 557,924) -+ KLYt ,,;v12.3a.;,,;‘
‘smelted ' A, X 1918 ; \i -259.00) .7, | 43 741) - R 2 L i
4,570 milled .-H<,-‘{3 SO0 1919 f 8,612,000 1 h62,294. e e S 19
8 smelted ', ity tSer, 1920 500 2 aa‘, g zaa 1,u,.1 v ~~j; 35,50 .”g
LRI L 2oy 1921 el et b '5ﬁ’ux pb i e
3 smelted ' ST 6T Ll 1922 ‘=<p .2, 89 v LR A 131.33
bt LA o 64 ol k0 1923 R AN e ) 80 g AL
Wl s AT T 66 4t 1924 % :
: AR SRS 170 1928 f“ﬂ* g il
100 smelted ' Bt L Ty 1926 044 '102,67
Bl i Dy ot 1927 A et
wat 1928 Tl
X 00 1929 L0 S :
, iR T R BI1930 DERGTT T e
milled 00 ditinl S01931 it 31459 _uf-r 2 &aa
smelted ' c 1931 5 206,46 10.270
: L 1932 ks 3
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) . iR Y BIGEE T - ey o AU R Rk Sy K
smeleed it il 64 0 - 1935 .o 6,327 . | 509 i TEALAERIOIBT A 16,5
smelted ) 45 1936 119,57 “i.% 8,787 i alkia andd iSauC 409 Y. 3030°
smelted . " ii, . .46 19377 271.00 19,901 0 RN, 661 \E"33 .84
smelted m - ./0 )" 1,43 . e®1938 $73.00 7%, 39,242 h ot o406 027,66
milled v 0t “ 700 039 0. 101939 -;- 388,00 29,852 174 i (13,40
smelted @~ W39 _‘, 1939 " 1,237,00 : 84,678 'y by 4,36601:11.25,06 °,
milled ¥ :3vs 0 ' 34,00 1940 ; ;_1 192, oo_w, e AN ey ,268 vw#17,52 |
smelted .\ 0 . 347 T 1940 220,00 .. 21,227 - 12847t ,298 = v 28,07
milled 4= ;" A4 1961 781.00 '\ | 86,538 s imslied ity 1178 _' 12,88

milled ' o ° .38 1942 199,00 14,793, Sad® NG aRT Ty 0 8,89
“-v ._“l, iy : 'l e e : ‘ ) ‘ | . i x.
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il o - L oF T .C' b
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-

- Total Production in Dollars: ‘
‘Q; Gold @ $35,00 ' $ 2,505,908.65
Silver @ § l.293r‘ 8,697,941, 18 .

Total Values . =~ $11,203,849.83 i)
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j 8 Juni 30 1942-
*United States Department ol Intcrtor ;

)} Bureau of Nines
450 Golden Cate Avenue .
Box 36012 ,
San Francisco, California
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nmfn conaulting m1ning gaologist with uffioen

slan a graduate of the Maokay B@haol of Mines, Ay off
Nevada, and received a Ph.D. in mining geology from erVard‘
University. I am a rogistered professional engineer 1n Geoloux
'gical ‘Bngineering, Nevada, No.-1420; a ‘Certified Profeasional.
‘Oeologist, No.- 1633, American Institute of Professional Geoloﬂ-
gistoy, and am a ‘member of the American Institute of Mining, TV
Metallurgical nnd Petroleum Jng1neera, the Canadian Institute
of Mining & Metallurgy, . nnd other profeasional aooietiea. I
hnve been a: praotiaing mining geologiat for twenty—aight yonrm.

I have no interest, direotly or indireotly,;
oovered by thiu report. :

This report is basad on peraonal examination of'the prnperty
. in April, 1972, and upon vnrioua othar information and reparta
‘ag.referred to harein.\j;{u;‘ U : : (s

Dnted at 421 Court St.
Reno, Nevada :
June 8, 1973
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