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SUMMARY 

HISTORY 

Between 1897 and 1909 this property supported up to 10 
individual small mines, with gold production estimated to have been 
in excess of 10,000 ounces. Sporadic work was carried out up to 
1946 at which time all mining ceased and Mr. L. Neal of Kingman, 
Arizona, acquired the property. The Neals are maj or landowners and 
ranchers in the area and own land adjacent to the Music Mountains 
Property. The Neals have neither explored nor mined the claims. 

In 1984, a Canadian company, which appears to have ceased 
operations, acquired the property and hired a Vancouver, Canada 
geologist (Dr. L. Bayrock) to survey the claims and produce a 
report. Bayrock and Assistants mapped and sampled part of the 
veins, calculated resources and recommended a development plan. 
Most sampling was done within the mines both in the back and sill, 
as well as at the face. Some samples were taken at the surface 
where veins are exposed. 

Based on a report prepared by Dr. Bayrock in 1985, Pierce 
International (PI) estimate that there is approximately 119,000 
tons of mineralized material which contains approximately 65,000 
ounces of gold and 320,000 ounces of silver. This report estimates 
a mineable reserve of 34,000 tons at a grade of 0.516 OPT in gold 
and 2.27 OPT in silver. 

Because of the continuity of the veins and the number of 
veins, additional mineralization can probably be verified by 
drilling and underground exploration. The vertical extent of the 
veins has not been well tested. Initial mining should be 
relatively easy as the adits and the access tunnel from previous 
operations are in relatively good shape, even after 60 years of 
virtual inactivity. In addition to the underground material, there 
is on the property about 15,000 tons of waste dumps which contain 
gold and silver, some of which may be recoverable. 

LAND STATUS 

The Music Mountains Property consists of 16 patented and 3 
unpatented lode mining claims located in Mojave County, Arizona 
about 32 miles northeast of Kingman, Arizona. PI, acquired the 
rights to this property, pursuant to a 25 year mineral lease 
agreement with an Arizona family (the Neals). This lease can be 
extended for an additional period of ten (10) years if PI is 
actively mining the property at the end of the 25 year period, and 
for additional la-year periods under the same terms. PI has the 
right to transfer the lease to a significant third party. 



The lease carried an initial payment of $35,000 plus monthly 
payments of $5,000 during the six month period March 14, 1989 
through September 13, 1989. The Neals agreed to reduce the initial 
monthly payments by a total of $3,600 as their share of the cost of 
obtaining Bayrock's data, which has been purchased. 

Commencing September 14, 1989, PI must pay $1,000 per month as 
advance royalty payments or the production royalty, whichever is 
greater. The production royalty is three percent (3%) of the gross 
returns from the property without deduction of any kind. In 
addition, starting in the second year, PI is obligated under the 
lease to do $30,000 worth of assessment, development or similar 
work per year on the property until the year in which production 
and sale of ore, dore or concentrates from the mining claims 
actually takes place. PI has the right to terminate the lease at 
any time but shall be required to pay all obligations accrued to 
the date of termination. The work obligations for 1990 has been 
accomplished. 

The property is also subject to overriding royalties of 0.6% 
of the net shelter returns due to PI and a similar overriding 
royalty to a non-affiliated company. Net smelter returns means 
the net amount paid to the PI venture by a smelter or other 
purchaser after deduction of certain costs charged by the smelter. 

GEOLOGY 

Most of the rocks on the property are Precambrian 
(Proterozoic). These have been intruded by steeply dipping North 
west striking diabase dikes of undetermined age. Regional forces 
have caused shearing primarily in the dikes but in some cases in 
the adjacent granite as well. Ore bearing fluids penetrated the 
shears and deposited quartz, gold, silver and sulfides and caused 
some clay and chlorite alteration in the diabase and adj acent 
granite. Gold is present not only in the quartz veins filling the 
shears but also, to some extent, in the altered zones. A number of 
separate sub-parallel gold and silver bearing veins are present on 
this property and all contain some gold and silver. These veins 
are remarkably persistent and several disappear under alluvial 
cover in areas where no exploration has taken place. 

WATER RIGHTS 

PI has acquired a water well use permit which runs 
concurrently with the 25 year mining lease. This permit grants the 
right to withdraw water from a well located within one mile of the 
property. Management believes that this well will provide 
sufficient water for mining or heap leaching activities. 



TITLE 

PI has obtained a title opinion on the patented mining claims 
included in the Music Mountains Property and has examined the title 
on the unpatented mining claims to the point where management is 
satisfied that PI has good title to these properties. 

MINING 

The enclosed report indicates that mining and processing can 
be profitable at a gold price of greater than $275 per ounce. 
However, the mine would be short-lived unless additional 
exploration/development drifting is undertaken. The possibility of 
increasing the mineable reserve is excellent. 

(A full report plus maps and extensive collateral is available 
in the PI office. The Table of Contents indicates the information 
covered in the full report which was prepared by a professional 
engineer) . 



INTRODUCTION 

This report consists of brief descriptions and comments on 
the geology and gold and silver resources on the Music Mountain 
property, Mohave County, Arizona. 

QUALIFYING REMARKS 

Reference is made to L.A. Bayrock's (Bayrock Surficial Geol­
ogy Ltd.) report of November, 1984 to Stellar Resource Corpora­
tion of Vancouver, B.C. and to F.C. Schrader (1909) U.S. Geologi­
cal Survey Bulletin No. 397 for a more complete description of 
the geology, mineral occurrences, previous mining activity and 
sampling techniques used. The mineral resources, as stated in 
this report, are based on Bayrock's surveying and sampling on the 
Music Mountain property and assays prepared for him by the Min-En 
Laboratories Ltd., North Vancouver, B.C. some 467 samples were 
collected by personnel of Bayrock Surficial Geology Ltd. 

The resources calculated herein were prepared by Edward H. 
Torgersen, P.E. and Dr. Richard Douglas, based on sample data ob­
tained by Bayrock. 

PROPERTY LOCATION AND ACCESS 

The Music Mountain property is comprised of 17 patented and 
3 unpatented claims. The claims are located in Section 17, 
Township 26 North, Range 15 West. Some claims partially lap over 
into sections 16 and 20 on the southeast and sections 7, 8 and 18 
on the northwest. (See property map in map pocket) 

The claims, which have dimensions of 1500 by 600 feet, are 
laid out lengthwise in a northwest-southeast direction. The 
property is about 1.5 miles in length and about 1/2 mile in 
width. 

The property is about 30 miles northeast of the city of 
Kingman, Arizona. The property is readily accessible by road all 
year round. It may be reached from Kingman by taking u.S. High­
way 66 east for about 17 miles, then north on the Pierce Ferry 
road for about 15.5 miles. At this point the property lies one 
mile to the northeast. A track, which is traversable by car, 
leads to the property. 
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TOPOGRAPHY AND CLIMATE 

The hills on which the claims are located rise to a maximum 
of about 700 feet above the surrounding bajada. The hills are 
erosional features of the southwest edge of the Colorado Plateau. 

These hills are erosional remnants of the topographic fea­
ture known as the Grand Wash Cliffs, which now has receded to a 
position about 2 miles east of the property. 

According to Bayrock, the recession of the Grand Wash es­
carpment eastward is only weakly dependent on lithology and com­
petence of the rocks. Thus, rocks underlying the bajada, north 
and south of the property, may be of identical composition and 
structure to the geology on the property. 

The climate of the Music Mountain area 
Precipitation is about 10 inches per year. 
consisting of varieties of cactus, grasses 
the region is used primarily for cattle. 

POWER 

is arid to semi-arid. 
Vegetation is sparse, 

and sage. The land in 

Electric power could be obtained from high voltage transmis­
sion lines located about 2 miles west of the property or from low 
voltage transmission lines some 6 miles to the South. Temporary 
power could be generated on site using diesel generators. 

WATER 

Water is scarce but may be available in the Bajada Alluvium. 
Water has been found below the 250 foot level in the adfacent 
Rosebud Mine and at the 200 foot level in the Ellen Jane Mine. 
These occurrences may indicate the groundwater level in this 
area. An offsite supply may be available some 6 miles away. 

Neither power requirements or water requirements have been 
determined. 

PREVIOUS WORK 

F. Schrader provided the earliest (1909) and possibly the 
only report on the Music Mountain mining camp, but there have 
been numerous geological studies in the region. Schrader 
described the general geology of the area and indicated that gold 
was discovered in 1879. In 1909, approximately 10 mines were 
operating in the Music Mountain mining camp. The largest mine, 
at that time, was the Ellen Jane, which lies on the southern end 



of the Music Mountain property. The E. J. Mine shaft has col­
lapsed and neither Bayrock nor Pierce International Gold, Inc. 
(PIGI) personnel have examined the underground workings of the 
Ellen Jane. Schrader reported that the shaft extended to a 200 
foot depth and two working levels existed in the mine, with most 
of the mining carried out on the 100 feet level. He also 
reported that high grade ore was mined on the 100 foot level. 

Only sporadic mining has been carried out since 1909, and in 
1946 all mining ceased. No mining activities have been carried 
out since. 

GENERAL 
GEOLOGY 

Mohave County lies in northwestern Arizona, contiguous to 
and south of the Colorado River. Major topographic features in­
clude the north-south trending Hualapai and Sacramento valleys, 
centrally located in the county, bounded by the Grand Wash cliffs 
and the western margin of the Colorado Plateau on the east and 
the Cerbat Mountains on the west. The alluvial valleys are in­
termontane basins, which are filled to depths of more than 4000 
feet with alluvial deposits and volcanic rocks. 

The adj acent mountain ranges to the west fall wi thin the 
Basin and Range province. They are til ted faul t blocks of 
Precambrian rocks and Tertiary volcanic. To the east lies the 
Grand Walsh section of Lower Proterozoic (?) granites, gneisses 
and metamorphics overlain unconformably by Paleozoic quartzites, 
shales and limestones ranging in age from Cambrian to Permian. 

SITE GEOLOGY 

within the Music Mountain mining area, a Lower Proterozoic 
granite and a small area of gneiss occur. Shear zones, contain­
ing diabase dikes and/or quartz veins, locally called veins 
regardless of content, cut these rocks trending N. 40 W. These 
fractures are subparallel, but rarely cross. One prominent in­
tersection on Music Mountain is the Contention fracture, which 
deviates from the northwest trend to a north trend and cuts 
across the Hilton fracture. Some of the faults horsetail and/or 
feather out within the property. The width of the major faults, 
where they have been filled, ranges from about 3 to 6 feet. The 
dip of the structures is variable and ranges from 70 degrees to 
near vertical. The structures dip northeast. 



Taking the Music Mountain property together with the Rosebud 
property, which is contiguous to the west, some 23 fractures have 
been mapped in an area 1.5 miles log by 1.0 mile wide. The den­
sity of occurrence is, on average, about one fault every 230 
feet. On Music Mountain, the density is greater, with a major 
fracture occurring, on average, every 160 feet. At the south end 
of the properties, most of the faults have been cut-off by a 
northeast trending fault which cuts through just south of the El­
len Jane Mine. Only 4 out of the 23 fractures extend south of 
this fault - two on each property. Thus, possibly 3 different 
ages of faulting have occurred in the area. 

The structures are strong, and extend vertically for at 
least 600 feet. It is assumed that they go deeper. 

Diabase dikes were intruded along many of the northwest 
trending faults. Whether these are late Precambrian or much 
later in age is unknown. Subsequent to their intrusion, further 
movement(s) fractured the dikes, providing areas for hydrothermal 
fluids to enter and form quartz veins, and gold - silver - sul­
phide mineralization; some fractures or areas of fractures con­
tain only quartz veins. 

MINERALIZATION 

The character of the initial mineralization must have been 
a lead-zinc-gold-silver complex, as both lead and zinc minerals 
have been noted in the 2200 level and were reported to occur in 
the Ellen Jane. Weathering has leached the sulphides and 
provided enhancement of the gold-silver values in the oxide zone. 
Based on our observations of sulphides in the 2200 level and 
reports of sulphides at the bottom of the Ellen Jane shaft, we 
have assumed that the oxide-sulphide boundary lies approximately 
200 feet below the surface. 

No gold and/or silver minerals have been noted on surface 
or underground in the two brief examinations made on the 
property. Based on Bayrock notes, it would appear that the gold 
is physically very fine to microscopic. As would be expected, 
gold and silver values are erratically distributed. The better 
values appear to occur where quartz veins occur in granite rather 
than in diabase, and where kaolinitic alteration occurs rather 
than propylitric alteration. 



The gold and silver appear to occur in ore shoots within 
the "vein" structures. Based on assay's on the Hilton and 2200 
level, the ore shoots appear to plunge in a southerly direction 
at 40 to 50 degrees. Some ore shoots are high grade in gold but 
not silver, but a few contain very high grades in both, such as 
the Golden Serpent, where assays range up to 150z. of gold and 
260z. of silver per ton. It should be noted that high grades oc­
cur over relatively narrow widths ranging from 4 to 12 inches. 

RESOURCES 

As indicated previously, our resource calculations are 
based on Bayrock' s sampling results. The resources are calcu­
lated on the basis of in-place volume and grade. Indicated 
blocks were proj ected 50 feet vertically from aggregate assay 
points. Inferred blocks were projected 50 feet horizonally or 
vertically from indicated blocks. No cutoff was used, although 
grades below 0.15 ounces of gold per ton were generally ignored. 
Of the total of 12 veins mapped (in part) on the property, 
resource calculations were carried out on only four of those 
veins: Lucky Cuss, Contention (in part), Hilton and Golden Ser­
pent. We have, for example, little or no data on the Ellen Jane 
or the Marie E., two prominent veins in the southern part of the 
property, and data is lacking from underground portions of the 
Contention, which were inaccessible to Bayrock. 

The resource, as shown on Table 1, is categorized as Indi­
cated and Inferred (Probable and Possible). We have, in a few 
areas, identified Potential resources (See Table 2) but for the 
most part we have not as yet attempted to quantify the Potential 
for oxide ore. Location and spatial relationship of these 
resources is shown on Drawing No. 1 (in Map Pocket) . In the 
author's opinion, the Potential is at least equivalent to the to­
tal tonnage and grade of Indicated and Inferred resources, as 
shown on the attached table. 

We have not considered those areas which contain gold and 
silver intermixed with sulphides in our resource calculations. 
If this were done in the area between the Hilton and 2200 levels, 
and additional resource of some 11,000 tons grading between 0.109 
to 0.315 gold would be added to the total resource as shown on 
the table. It appears that a significant potential for sulphide 
ores exists on the property. 

For the most part, the oxide resources identified are 
readily accessible, but development work will be required on 
some. 



SHEE! BLOCK TQ.N..S. 

1 AF 530 
E-25 330 

4 Q 1320 
E-26 1190 

8 AA 280 

10 X 240 
Y 1270 

12 G 590 
E-23 540 
E-24 430 
E-28 4540 
E-31 160 

13 E-11 350 
E-16 350 

14 AC 260 
AD 260 

15 E-19 370 
E-21 200 
E-30 530 

19 U 190 
E-22 20 

GRAND TOTAL 13950 

(1) AT INDICATED GRADE 

TABLE 1 

MUSIC MOUNTAINS PROJECT 
GOLD AND SILVER RESOURCES 

IHDICA!ED 
WIDTH(IN) Au (OPT) Ag (OP! ) 

8.8 0.953 7.24 
25.0 0.327 6.28 

34.0 0.557 2.52 
5.8 0.413 5.03 

16.5 0.320 2.44 

7.0 0.546 4.31 
38.0 0.149 0.32 

39.6 0.763 2.04 
20.8 0~416 1.45 
21.7 0.510 1.38 
44.4 0.546 1.72 
24.0 0.199 1.04 

26.5 0.361 6.09 
26.5 0.361 6.09 

9.6 4.536 16.79 
9.6 4.536 16.79 

29.0 0.178 0.33 
29.0 0.178 0.33 
16.2 0.479 2.82 

14.7 2.036 5.50 
14.7 2.036 5.50 

0.649 3.41 

INFERRED TOTAL 
TONS ( 1) IONS (1) 

530 1060 
330 

1330 2650 
1190 2380 

280 560 

240 480 
1270 2540 

590 
540 

860 1290 
5860 10400 

160 320 

280 630 
280 630 

260 520 
260 520 

370 
200 

740 1270 

190 
20 

13540 27490 



Sll.E.1IT 13LOCK TONS 
4 E-26 2300 

Q 1090 
10 Z .tOO 
12 E-20 3560 

TOTAL: 7130 

TADLE.-.2.. 
MUSIC MOUNTAINS PROJEC~ 

GOLD AND SILVER RESOURCEa 

EOTEU'l'IAL 
WIDTII {IN) AU {OprI') Ag 

5.0 0.413 
34.0 0.551 
6.0 0.61\2 

40.0 0.361 

27.2 0.415 

{OPT) 'l'OTAL 
5.03 2JBO 
2.52 1090 
0.21 100 
1.12 3560 

2.93 7130 



MINEABLE RESERVE 

Gold and silver resources shown in Tables 1 and 2 are based 
on vein widths ranging from 6.0 inches to 40 inches with an 
average of 31.0 inches. A cutoff grade of 0.25 oz. per ton was 
used to estimate geologic reserves and grade end volume were 
diluted to a width of 36 inches for mining. Results are as fol-
lows: 

category Geologic Dilution Mineable 

Tons Au opt Au opt Tons Tons Au opt Au opt 
Indicated 10240 0.783 3.44 5150 15390 0.521 2.27 
Inferred 9870 0.783 3.44 4360 14230 0.543 2.39 
Potential 4650 0.420 1. 91 60 4710 0.406 1.88 
Total 24760 0.715 3.15 9570 34330 0.516 2.27 

Potential tonnage included with the mineable reserve is 
situated in juxtaposition with both indicated and inferred ton­
nage and will, in all probability, be mined. 

Diluting tons were considered to be of "0" grade. 

All tonnages were calculated using a factor of 12.5 cubic 
feet per ton(2.56 S.G.) 

MINING 

This report is based on mining ore that is accessible from 
existing openings that require a minimum amount of rehabilita­
tion. The 2200 haulage drift will require enlarging, installa­
tion of air, water and track. Access to the 2200 drift is by 
adit and mined ore will be loaded into 2 ton side dump cars and 
hauled thru the adit, dumps and reloaded onto a 5 ton truck for 
transporting to the processing plant. 

The plan shown in Table 3 details the sequence of mining 
starting with the highest grade available. Mining will occur in 
sequence from the most accessible to the least accessible. A 
total of 3 stopes will be mined concurrently producing an es­
timated 75 tons per day. Material below the 2200 drift will be 
accessed via a 10 percent decline. An LHD unit will be used to 
drive declines and haulage drifts as needed. 
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fI WI! !IV m.."'OIf '1!Ill 190 2.036 5.50 190 Z.036 5.30 46a 0.341 2.2 

YD!Z 4410 11.371 4.25 2950 O.9U 3.24 500 0.367 1.7Z 7860 1l.3SS 4 • .:6 lSS8Q 0.~33 Z.2 6010 ,9800 

GUIlD rom 10240 11.7aJ 3.44 9870 1l.7aJ 3.44- 4650 11.+20 1.91 241611 0.715 US 34330 1l.:111 2.2 I.5610 66144 



MINING METHOD 

Shrinkage stoping has been chosen as the primary method of 
mining. The method is simple, requires little or no timber and 
is suitable for steeply dipping narrow veins with strong walls. 
Since strike length of each proposed stope has been defined from 
drift sampling, it will be necessary to mine an initial cut 
by taking a slice out of the back of the drift. Material will 
be picked up by overshot loaders and hauled to the portal in mine 
cars. A sill set will be placed and a service raise driven to 
the vertical extent of the ore. Extraction chutes will be in­
stalled on 20 foot centers and the intervening space lagged to 
support broken rock. Mining will then proceed by overhand 
methods with enough broken material drawn from the stage to allow 
access for subsequent cuts. At the conclusion of mining, 
material remaining between chutes will be removed by scrapers. 

Since the average width of mineralization is less than the 
mining width, extraction should be 100 percent of estimated ton­
nage. 

MINING COSTS 

Mining costs are based on estimating the number of people 
required for production and estimating supply costs as a percent­
age of labor. Assuming labor represents 60 percent of the total 
cost, stoping costs are as follows: 

Category Number Per Stope Per Year 

Miner 2 $ 60,000 
Mucker 2 54,000 

Sub total $114,000 
Supplies ( 40%) 76,000 

$190,000 
(1) Includes 20% Fringe Benefits 

A similar approach was used for stope development, haulage 
and services. Total mining cost is estimated as follows: 

Category 

Mining Ore $ 
Haulage 
stope Preparation 
Ancillary Services 

570,000 
76,000 

190,000 
64,000 

$30.40 
4.05 

10.10 
3.40 



Surface Handling 
Sub total 

Contingency (20%) 
Total 

(1) 18750 tons mined 

36,600 
936,000 
187,200 

$1,123,200 

1. 90 
$49.90 
10.00 

$59.90 

Total capital and operating costs are shown, 
in detail, in Table 4. 

MINE EQUIPMENT 

The following major items of mine equipment will be required 
to start a 75 TPD a mining operation. 

1- 5T Battery Loco (w charges) 
1- 600 CFM Air Compressor (Disel) 

10- Jack legs 
6- 40 CF Mine Cars 
3- 5 HP Tugger 
1- 15HP Electric Slusher 
1- Eimco Model 12B Rocker Shovel 
1- 1 Cuyd LHD unit 
1- 500KW Disel Generator 
1- Cat 910 F.E.L. 
1- 5 Ton Truck 

Sub total 
Misc. items 
Total 

PROCESSING 

COST (used) 

$ 15,000 
7,500 

20,000 
9,000 
4,500 
3,500 
9,500 

22,500 
35,000 
17,500 
10,000 

$ 154,000 
$ 31, 000 
$ 185,000 

A conventional cyanide leach technique using Merrill-Crowe 
precipitation of gold and silver was selected for this report. 
At present time no laboratory tests have been made to assure the 
technique is viable. The process flow sheet has not been 
designed. 



TABLE 4 
HUSIC KOUNTAINS PROJECT 

CAPITAL AND OPERATING COSTS (7strO) 

rRtrROOUCTl ON PROOIJCTlON ~-
1tAR:l ~ lfMJ Jm.J WAit. UILOLAu. 

OrERATlII~TA: 

KINfo/PROCESS TOilS 19150 15,590 H,m 
ASSAY Au (01./Tl 0.569 n.w 0.501 
01. Au (90\ Rte) 9600 6,010 15,610 
ASSAY All (01./T) "'29 l. 25 2,21 
OZ Ag (85\ Rte) 16340 29,800 66,140 

orERATING COST ($): 
HINING ORE 510,000 456,000 i,026,000 65.48 
IIAIII.AGE 16,000 60,800 06,800 8.n 
STOPr, PREPARATlOII 190,000 190,000 12.12 
AIICII.LARY SF.RVICES 64,000 51,200 m,loo 7.35 
PROCr.SSING ORr. m,ROO 426,900 940,700 60 .03 
SURfACE HANDLING 36,000 28,800 64 ,800 4.14 
SAIIPI.1IIG/ASSAYING 64,000 51,200 lt5,2M 7.35 
AOHIHIST1!ATION 18.000 62.400 UO.400 JJ6. 

StmTOTAI, 1,591,800 1,117 ,10O 2,729,100 m.16 
CONTlIIGtNCY pot) -llWO. .JZ1iOl m.200 J!..8l 

SUDTOTAL 1,910,200 1,164,800 1,215,000 )09.00 
SlI.Vr.R CRWIT (-) (199900) (16J900) (163800) PU2) 
ROYALTY (Jl GROSS) 121,200 77,800 199,000 ll.70 
ROYAI.TY (2\ NtT) 80,100 51,400 Ill, 500 8.19 
TREAmllT CNARGr. ($1. 50/07.) 

r JMOQ ..... n,~~ ..J.Ljog 4~l TOTAL OPERATING COST l,m,200 1,351,100 1,296,500 210.17 

CAriTAL COST (S) 
tNVIROIIMf.NTAI. STlmiES 

ARCIIAF.Ol.(X;ICAL 5,000 5,000 5,000 O.ll 
GRmma WAHR JO,OOO JO,OOO 10,000 1.91 PERKITS 25,000 25,000 25,000 1.60 

HAPPING, SAMPLING 50,000 50,000 50,000 J.19 
Rf,HABtLlTATIOH 190,000 190,000 190,000 12.12 
HINE f.QUIPKtNT (USr.O) 185,000 185,000 185,000 11.'80 
PRocrss PlANT 160TPO) 240,000 m,ooo 240,000 15.J2 WATER surpJ.Y 25,000 25,000 - - -1.hm. .1..611 - -SUBTOTAL 750,000 750,00B 750,000 47 .86 
CONTINGtHCY 120\) ~ ~M illJ.QO .!..5L 

TOTAL CAPITAl, COST 900,000 900,000 90,000 57.43 
WORKING cmTAl. (1. "o'~) -llWlO -llLlZJl - J1I8.}Z9.) -.,15 _ . 1 ._ ..... ::c=e:e:. --GRANO TOTAL CAPITAL AND OPERATING COST l,218,l70 1,218,J10 1,945,200 1,Oll,91O .,196,500 267.80 

(14 ) 



PROCESSING COST 

Processing costs were derived from a pUblication of The 
Society of Mining Engineers entitled "Small Mines Development in 
Precious Metals" Chapter 29 as follows: 

CATEGORY 

Processing 
subtotal 

contingency (20%) 
Subtotal 

Treatment Charge (2) 
Total 

(1) 18750 tons processed 
(2) 9600 oz. AU recovered 

ADMINISTRATION 

YEAR .1 ill 

$513,800 
513,800 
102,760 
616,560 

33,600 
$650,160 

at $3.50 per oz. 

$27.40 
27.40 

5.48 
32.88 
1. 79 

$34.68 

A small administrative staff will be necessary. The staff 
includes a manager, timekeeper, assayer and sampler. The 
managers duties will include engineering planning, surveying and 
purchasing. 

ADMINISTRATIVE COSTS 

CATEGORY 

Administration 
Assaying, sampling 

Subtotal 
Contingency (20%) 

Total 

CAPITAL 

YEAR .1 ill 

$ 78,000 
64,000 

$142,000 
28,400 

$170,400 

PER TON 

$ 2.27 
1. 87 

$ 4.14 
0.83 

$ 4.97 

Capi tal requirements for 75 tons per day production were 
derived from several sources including U.S. Bureau of Mines pub­
lications "Bureau of Mines Cost Estimating Systems Handbook, 
Parts 1 and 2." Breakdown is as follows: 



CATEGORY 

Environmental 
Archaeological 
Ground Water 
Permits 

Mapping, Sampling 

$ 5000 
30000 
25000 

Rehabilitation (Existing Drifts etc.) 
Mine Equipment (Used) 
Process Plant (60TPD) 
Water Supply 

Subtotal 
contingency (20%) 

Subtotal 
Working Capital (2 months operating) 

Total 

PERSONNEL 

TOTAL COST 

$ 60,000 

50,000 
190,000 

$ 185,000 
240,000 
25,000 

$ 750,000 
150,000 

$ 900,000 
318,370 

$1,218,370 

A list of personnel required to produce 75 tons per day is 
as follows: 

CLASSIFICATION ! 

Miner 7 
Mucker 7 
Motorman 1 
Brakeman 1 
Tool Nipper 1 
Equipment Op. 1 
Mechanic 1 
Sampler 1 
Timekeeper ~ 

Subtotal Hourly 21 
Manager 1 
Assayer ~ 

Subtotal Salary ~ 

Total 23 

12.50 
11. 25 
12.50 
11.25 
9.00 

12.50 
15.00 

8.00 
8.00 

11.55 
18.00 
12.50 
15.25 

$ 11. 87 

TOTAL 
~ PER YEAR (1) 

$ 210,000 
189,000 

30,000 
27,000 
21,600 
30,000 
36,000 
19,200 
19,200 

582,000 
432,000 

30,000 
732,00 

$ 655,200 

Overall productivity at 75 tons per day (including manage­
ment) is 3.25 tons per man-shift. 

(1) Includes 20% fringe benefits 



OTHER PRODUCTION RATES 

Production schedule for 25 tons per day is shown in Appendix 
1. Capital and Operating Costs are shown in Appendix 2. Per­
sonnel requirements are 15 total, 13 hourly and 2 salary. 

Production schedule for 50 tons per day is shown in Appendix 
3, capital and operating costs are shown in Appendix 4. Person­
nel requirements are 19 total, 17 hourly and 2 salary. 

FUTURE DEVELOPMENT 

The cost of exploring for additional resources has not been 
added to operating costs for this study. Dr. Bayrock (Bayrock 
Surficial Geology LTD) identifies at least 12 shear zones (veins) 
on the Music Mountains Claims. Based on assessment of existing 
resources, it is estimated that at least 2000 feet of drifting 
and crosscutting per year would be required to develop sufficient 
resources to maintain a 75 ton per day production. 

SUMMARY OF MINE PLAN 

Sampling of existing openings, some surface sampling and 
geologic projections has identified some 35,000 tons of 
gold/silver bearing mineralization containing 16,000 ounces of 
gold (recoverable) and 66,000 ounces of silver (recoverable). 

Initial capital requirements for 75 tons per day production 
would be $1220,000 including $318,000 working capital. 

Total cost of producing an ounce of gold (after silver 
credits) would be $268 before taxes. 

Mine life, at projected production rates, would be 1 year 
and 10 months. 



APPENDIX 1 
JIllSI C )[)1JN'['.JNS - l!INE PIAN (2 5mJ I 

GEOLCGIC lfTIIT..1!!P' rom 
nmIC!ml TNFF'RRfll POTlli'rI! 1 !t:1AI (W !IIlnil Qz AU &e:: ~ 

~LCC!l'ION m. --AIL --A1 m.. --AIL JJ... ~ ~ ....A£.. ..m&L -AlL JL .m!S. --All... ~ ~ ~ 

AC GOLDEN SERPmT 260 4.536 16.79 260 4.536 16.79 520 4.536 16.79 1920 1.229 4.55 
£-11 SL 2200 DRm Ac.tESS 350 0.361 6.09 280 0.361 6.09 630 0.361 6.09 860 0.264 4,46 

Q !ii 2200 DRm AtmS ~ 0.557 2.52 1170 0.557 2.52 960 0.557 2.52 .ill.O.. ..QJ.U. l..52. .lli.L .u2a .ll9 
YEAR 1 mo 1.103 3.67 1710 1.13 3.55 960 0.557 2.52 4440 0.995 m 6250 0.707 3.34 3980 In40 

Q !ii 2200 ORm Aa:FSS 160 0.557 2.52 160 0.557 2.52 130 0.557 2.52 450 0.557 2.52 490 0.512 2.31 
£-28 !ii 2200 ORm Ac.tESS 1870 0.546 1.72 2420 0.546 1.72 1470 0.367 1.72 5760 0.005 1.72 5760 0.500 .l:1l 

YEAR 2 20jQ 0.547 1.78 2580 0.547 1. 78 1600 0.382 1.79 6210 0.504 1. 78 6250 0.501 1.77 2820 9400 

£-28 !ii 2200 DRm Ac.tESS 2030 0.546 1.72 2630 0.546 1.72 1590 0.367 1.72 6250 0.500 1.72 6250 0.500 1.72 2810 9140 
YEAR 3 2030 0.546 m 'iN 0J4b T.'7'2 1590 0.367 1.72 6250 0.500 1.72 6250 0.500 1.72 2810 9140 

E-28 !ii 2200 ORm Aa:FSS 640 0.546 1.72 810 0.546 1.72 500 0.367 1.72 1950 0.500 1.72 1950 0.500 1.72 
G mroN ADrr COLIAR 590 0.763 2.04 590 0.763 2.04 590 0.763 2.04 

E-23 cam:mrON VEIN 540 0.416 1.45 540 0.416 1.45 940 0.239 0.83 
E-24 canmrON VEIN m 0.510 1.38 430 0.510 1.38 710 0.309 0.84 
£-25 2200 DRm P<ETAL 330 0.327 6.28 330 0.327 6.28 660 0.321 6.28 940 0.230 4.41 
AI COO. VEIN NR ~ SHArr 140 0.953 7.24 140 0.953 7.24 280 0.953 7.24 1120 0.231 1.76 

YEAR 4 1m"' O.~~b T.3T mr o.m T.3U ~ "ITbi T.iZ mu u.m- T.i'[ mu ITIr Dr -mu 1rnU 

AF ccm. VEIN liR GRE(;;S SHAFT 390 0.953 7.24 390 0.953 7.24 780 o.m 7.24 3220 o.m 1.77 
£-16 BELCi 2200 IJUrr 350 0.361 6.09 2ao 0.361 6.09 630 0.361 6.09 860 0.263 4,44 
AD mat GOLDEN smmT 260 4.536 16.79 260 4.536 16.79 520 4.536 16.79 1920 1.229 4.55 

£-30 TRACE'S SHAn' 40 0.479 2.82 60 0.479 2.82 100 0.479 2.82 250 0.215 1.27 
YEAR 5 T040 r.m "TIl -no T.m- IT -:- - - 2030 rnr f.1r rna 0.542 .2.97 J050 15780 .. - -

£-30 TRACEY' 5 SHAFT 490 0.479 2.82 680 0.479 2.82 1170 0.419 2.82 2570 0.215 1.27 
r-22 !OIT NIl mroN VErn 20 2.036 5.50 20 2.036 5.50 50 0.841 2.27 

U ADIT NIl mroN VEIN 190 2.036 5.50 190 2.036 5.50 460 0.541 2.27 
YEAR 6 "'iUO v.m- T.OT -w u.m 7.'rr - - - m G.iTr Dr - 0.319 m 860 mo - - --- - ==-- - - - - - - - --- - - -GRAND rom 10240 0.7S3 3.44 9870 O. iS3 3.44 4650 0.42 LSI WoO O. il5 3.15 3030 0.507 2.27 15550 660S0 



:;~~~t:C'!Cl{ 
~:-~ S-u-;7:+L -

Q!~!~t~ DQ~l· 

lmtZ/??X::S3 '!'OIlS 
lSS"Y .~u (Q:f!) 
0: Au (90~ :z:y. . 
ASSlY 1u (OZ/'l'J 
0: Ag (as:; P.!C) 

O:;;;,!JTh'G CCS'j' (S J • 
!!n!!HC OF.! 
Dur~ 

S!'CP:: ~..!?!"'''-!.1'!OH 
AHCmY S:"'NIC::::S 
~!HG Q!IZ 
SU2!!C! amtniC 
Sl.'!?!.INC /AmY!llli 
~OH 

~,J. 

~(20t) 
Si!at.."rAL 

mm c:!!lI: (-) 
mYll."'! (l~~) 
mYll."'! (2~ lI!:) 
m+'9T c::EG:: ($l • .50/C:) 
~ o:n;.':'!llIi ~ 

C?!:'l!. ctS! r i 1 
~ALSl"JD~ 

m:::m:UX!c.r. S,JCO 5,000 
GalllID WAC 30,~OD 30,000 
P!:..'!I:S 2S,CCO 2S,OOO 

Hm!llG, SlHl'!.!HG 50,000 SO,OOO 
a3It..~nolf 190,000 190,000 
!mZ ~ (US!:j) 11i,ooa lli,OOO 
p~ ?!JlIl' (ZO'1:D) so,aoo 80,000 
'~i!? SU?P!.! 25,:00 Z5,JOO 

~.J. 5ZZ,300 :ZZ,~OO 

~(ZO,;) 104,300 104,~00 

~..J. G;?~ C:s7 51;,300 525,:)00 
'.(l?.:alG c-.?~ (2 ~'s) , •• ~OD .:=,'; !::i,300 

G:~lID ~~ ~=.J. .~'lD c?:::.~=::r~ .::57 : ,;;:',;00 7:'5 :00 , --,-

~..o::'-lmTY ., 
KlIsrc ~mf'1'~itls OC(\F~ 

CA..D!T~L Mm OP:JJ:'!!1G CQS:'S - "~n 

l)o.;;~U:-!O/{ 

tr."1' 1 r.-:' ., r.o' ~ r.'!' .. - -
6250 5250 62:u GO 

O.iO; 0.501 0.300 0.Ji3 
3980 2,32a 2,810 2,llO 
3.34 1.i1 1.12 1.93 

li740 9,400 9,140 10,250 

190,aoo 190,000 190,000 190,000 
76,000 76,000 76,000 76,000 
95,000 95,000 95,000 1.90,000 
64, 000 64,000 64,000 64,000 

230,500 2:10,500 230 ,500 2:10,500 
36,000 36,000 36,000 36,DOO 
64,000 64,000 64,000 64,000 
18,DOO 18,000 18,000 18,000 

a~~,:)lio m;rn- ~ m:;un 
165,iOO 160,700 165,700 185,700 

r.:~ ; 

62:G 
0.549 
3,090 
2.99 

1.5,380 

190,000 
76,000 
93,000 
64,000 

2:10,500 
36,000 
64,000 
18,000 

tiJ,5M 
155,iOO 

l,coo,joO 1,000,JOO 1,000,JOO ~,114,~OO ~,dOO,jOO 
(91,500) (51,700) (50,300) (5e,~0) (81,300) 
50,700 15,~0 15,200 21,000 39,iOO 
33,500 2:1,400 23,300 11,900 25,~00 

D,SOO 9,900 9,300 1,400 10,300 
1,OOO,~00 1,Oli,JOO 1,01a,300 1,110,ZOO 989,300 

-==:II 

:,~aa , ;oo :.~17,2JQ :.:lE,:~O :,::a,::o ;~g,.:.OO 

---So 
~ 

_ .. 
~~ a.. ~l! ~ 

3,080 34,;30 
0.311 1 

890 15,700 
1.43 2 

3,790 66,zao 

95,000 1,04:,000 66.:0 
38,000 41a,DOO 25.:Z 

SiO,OOO 36.31 
32,000 152,000 ZZ.42 

11.5,300 1,zsa,300 SO.18 
U,OOO 198,000 12.52 
32,000 3;2,000 21.42 

.39,000 429,000 21.13 
35:,300 4,:32,300 . §ITs" 

13,:00 9E,~0 59. 01 
44j,100 :J,~o,lo0 m:06 
(20,aOO) (364,100) (23.1.9) 
11,300 IGG,lOO 12.59 
1,500 . L-r,900 8.~ 

:UOO ~,9QP ~ 
~,JOO :,;aO,700 35 . .;6 

5,000 0.:2 
30,000 1.91 
2S,000 1.;9 
:0,000 3.1,g 

190,000 12.10 
Hi,DOO i,.~5 

30,~00 • '0 : ... 
z;,~qo , ~~ ..-....... 

5ZZ,JOO ~"t ., .. .. -.~ 
104,:00 ~ ... --O.:u. 
:Z:,:OO ~ .;. .... .)1 

(!::,2GOl -.::,;'JO :,:G:f:~~ 2~5.:J 



AP?EmlIX 3 
!!QSIC !!JlJ!roIllS - VT!jE ow; (5QTP!l1 

~roIC&IC Jmrrl.!LE !!Z!~I 

Ih1lIC~ml I!im~t'J:l EC!I'M'Hr !:zr~T 115 ft ~1Dml Qz all 110(, JlZ.J; 1l~" 
BLOfl LOCA'l'ICff .miS. i £. TOOS ..AlL liL m.. ..A!L 1A. mLt .AlL h miS... .All.. 14- .9Al lli 

AC GOLDElt muM 260 4,536 16.79 260 4.536 16.79 520 4.536 16.79 1920 1.229 4.55 
£-11 SE 2200 l1Un ACCESS 350 0.361 6.09 280 0.361 6.09 630 0.361 6.09 860 0.264 4. 46 
Q !rYI 2200 IiUF'l' ACCESS 1320 0.557 2.52 1330 0.557 2.52 1090 0.557 2.52 3140 0.557 2.52 3960 0.526 2.38 

£-28 !iii 2200 IlUfT ACC!SS 1870 0.546 1.72 2420 0.546 1.72 1470 0.367 1.72 5760 0.500 1.72 5760 0.500 1.72 

-mG o.nr T.bO 1m Tom 2.49 2560 0.448 2.06 10050 0.709 roo 12500 0.604 iJ6 6800 -n:AR 1 27200 

E-28 !iii 2200 IlUF'l' ACC!SS 2670 0.546 1.72 3440 0.546 1.72 2090 0.J67 1.72 8200 0.500 1.72 8200 0.500 1.72 
G mroo ADIT rollAR 590 0.763 2.04 590 0.763 2.04 590 0.763 2.04 

E-23 COlmm'IOO VlIN 540 0.416 1.45 540 0.416 1.~5 940 0.239 0.83 
E- 22 COlmm'IOO VlIN 430 0.510 1.38 430 0.510 1.38 no 0.309 0.84 
E-25 2200 DRIFT PJRrAL 330 0.327 6.28 330 0.327 6.28 660 0.327 6.28 940 0.230 4.41 
AF rommoo VEIN NR GRE~S SHAFT 140 0.953 7.24 140 0.953 7.24 280 0.953 7.24 1120 o.m 1.76 

--
YEAR 2 4700 0.552 2.19 3910 0.542 2.30 2090 0.367 1.72 lOiOO o.m 2.14 12500 0.438 1.83 4930 19440 

AF COlfmlTIOO VEIN NR GREG:;S SHAFT 390 o.m 7.24 390 0.953 7.24 780 0.953 7.24 3220 0.233 1.77 
E-16 BELOW 2200 ORn'l' 350 0.361 6.09 280 0.361 6.09 630 0.361 6.09 860 0.263 4.44 

AD BELOWGOIDll{SDUm' 260 4.536 16.79 260 4.536 16.79 520 4.536 16.79 1920 1.229 4.55 
E-30 mcm sam 530 0.419 2.82 740 0.479 2.82 1270 0.419 2.82 2820 0.215 1.27 
E-22 ADIT Iii lIru'Cti VEIN 20 2.036 5.50 20 2.036 5.50 50 0.841 2.27 
U ADIT Iii HILTCli vm 190 2.036 5.50 190 2.036 5.50 460 0.841 2.27 

----
YEAR 3 1740 1.355 6.88 1670 1.202 6.57 3UO 1.280 6.73 9330 0.469 2.46 3940 19510 

o.m- 3.44 
=-= =~ --- --- -- ---GRAND 'roTAl 10240 9870 0.753 3.44 4650 0.420 1.91 W60 O. il5 3.15 34330 0.507 2.27 15670 66150 



~ ... ~~ lJ~'I'A: 
HIH::fPP.CC'5S roMS 
ASSAY Au (02/T) 
02 Au (90~ li£:) 
ASSAY Au (OZ/!l 
02 Ag (85~ liE:) 
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COh"1'IH~cr (20~) 

SUBTOTAL 
snv::? CEDI! (-) 
!Qru.."'Y (3~ Gi!CSS) 
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t~ ~ (S3.50/OZ) 
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12500 12,500 9,330 34,330 
0.604 0.08 0.469 0.507 
6800 4,930 3,940 15,670 
2.56 1.83 2.46 2.27 

27200 19,440 19,510 66,140 

380,000 380,000 2a5,OOO 1/045/000 
76,000 76,000 57,000 209,000 
g5,OOO 95,000 190,000 
64,000 64,000 48,000 176,000 

393,100 393,100 294/800 1,081/000 
36,000 36/000 27,000 99/000 
64/000 64/000 48/000 176/000 
Z2 OOD ZS QOO 52 SOQ Z,t. 500 

1,186,100 1,186/100 818,300 3,190/500 
237,200 237,200 163,700 638,100 

1/423,300 1,423,300 982/000 3,328,600 
(149/600) (106,900) (107,300) (363,800) 

86/100 62,400 50,500 199,000 
56,900 41/200 33,400 131,500 
~3,800 17.300 13 .BOO ~,900 

1,440,500 1,437,300 9i2,400 3,250,200 

5,000 5,000 5,000 
30,000 30,000 30,000 
25,000 25,000 25,000 
50,000 50,000 50,000 

190,000 190,000 190,000 
151,500 151,500 lSl,500 
160,000 160,000 150,000 
2;,000 ~O ~ 

636,500 636,500 E36,500 
'ITJ;5tJO 127 ,500 :2i,500 
764,000 764,000 764,~OO 

213 ,220 273.220 (237, :20) -:,037,220 l,u3i ,:20 l ,~4C,;OO 0::::,.80 :~~,"OO 4,5i4,:00 

~ -p~ 0: An 

66.69 
13.34 
12.13 
11.23 
68.98 
6.32 

11.23 
..ll..ES.. 
203.61 
40.i2 

244.33 
(23.22) 
12.70 
8.39 

.J..a 
245.70 

0.32 
1.91 
1.60 
3.19 

12.12 . 
9.67 

10.21 
~ 
40.51 
B.14 

48.i6 

-29? ~6 



I 

/ 

I' .. ';:., \ .. 

J 

REPORT 

on the 

CERRAT TRANSPORTATION DEVELOPMENT 

AND 

DRAINAGE TUNNEL 

GIBSON, GrBSON & GIBSON 

Mining Engineers 

KINGMAN, ARIZONA 



INDEX TO REPORT 

Flores Property 
Vanderbilt Mine 
Columbus Mine 
Last Chanoe am Mammouth 
California 
Roughneck 
Cerbat- Report by Whyteck 
Payma8ter- Report by McDuffee 
Druid-
Alexander Group 
Bunker Hill and Mohawk 
Boyle lAltter Regarding Fredonia Group Golconda-Oolconda Ext.-Middle Golconda-Wallapai Precious Metals, and De La Fontaine 
Wanvig tetter re Golconda Golconda Smelter Returns and Production 
Oro Plata Report by F. C. Schrader, U.S.G.S. Bulletin 397 Report on Arizona Butte by 

T. L. Gibson 
Report on Golconda Extension by 

O. W. Danclv 
Blacktoot 
Hill Side 
Polaris 
Annex 
New York 
The Mint 
Little Boy 
Night Hawk 
The Cuego 
Porphyrf Copper 
Alpha and McOraw's Letter re Same -Also U.S.G.S. Bulletin Blue Bell and Swmni t 
Copper Apex and J.F.T. Plate 3J Armour Mine 
Mill, Power, Labor Conditions, Transportation & Ore Values, 

& Production 
Cost 
Earnings & Tunnel Construction Costs Construction of Tunnel 
Equipment 
Mill Construction and Power Living Quarters & Remarks 

A 

PAGE 

2, J, 
3, 
4, 
4, 
5, 
5, 
5, 6, 
7, 6, 
9, 
9, 
10, 
10, 

10, 
ll, 12, 

13, 14, 

14, 15, 

15, 16, 

13, 

16 to 21 inclU8i~. 
22 
22 
22 
22 
2) 
2) 
2) 
2) 
24 
24 

25 
26 
26 
27 

27 
27 
28 
29 
29 
)0 
30 



Following is a Ust of the patented claims 

enroute of the tunnel. All others shown on map 

are unpatented. 

Flores I-leot 
Flores 
Florce North 
Flores North /,12 
Oolden Nugget 
Broken Hills 
Idaho 
Golden Oem 
Exchequer 
R. A. 
1·1ohawk 
Paymaster Genoral 
Booby 
Little Boy 
Vanderbilt 
Cerbat 
Red Doe 
Rolling \'}nve (l"rec:1onil' Oronp Pat. applied for) 
Side Hill View 
Side Hill 
New Comstock 
MOlmtain Top 
Western Scene 
Virginia 
Tub 
Golconda 
Little Ji.mr.lie 
Big Bethel 
Silver 
Prosperity 
Todd 
Wedge 
Mariposa 
De La Fontaine 
New York 
Manhattan 
Wallapai Queen 
Magnolia 
Alpha 
Omega 
Silver Z,1onster 
Summit 
Fortunatis 
Night Hawk (Skyscraper Pat. applied for) 
J.F .T. & Copper Annex (Oold-BUver-Little 

Queen and Crystal-patents all applied for). 
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KINGMAN, ARIZONA 

Kr. Henry ~eds, 
41 Pine St., N.Y. City. 

My dear Sirl 

In forwarding the enclosed report on the CERBAT 
TRANSPORTATION, DEVELOPr-tENT AND DRAINAGE TUNNEL, it may 
be of interest to mention briefly the law affeoting the 
undertaking. The Federal Statutes oonoeming tunnels 
cover the matter. They afford ample freedom of aotion 
for its prosecution, development and operation. The,r 
were in fact enacted expressly to encourage such pro­
jects, and are well adapted and easy of application to 
the purpose intended. They provide a praotioal 1I\8an& 

of disoovery, development and mining where ordin&l7 meth­
ods often fail. The induoements offered are fully equal 
to those of other mining !aws. Seotion 2323, Revised 
Statutes of the United States, May 10, 1872, embodies 
the principal law on the subjeot. 

The courts, both state and Federal, have construed 
it in enough cases to establish and make olear its mean­
ing, and in the kind of controversies involvtrg those 
oonditions which are likely to obtain in its general ap­
plioation. They have settled most of the questions 
requisite to a sound code of tunnel mining rights. From 
a legal standpoint the way is clear and without diffi­
culties. 

Lindley on Mines, Volume 2, Third Edition, Chapter 
LV, Pages 1092-1135, treats the subjeot fully. 

Arizona has no tunnel law other than the right of 
elllinunt domain when needed in their oonstruotion, and its 
general mining enactments whenever applicable to tunnel 
oonstruction and operation. These are favorable, and 
enoourage rd.ning in all its branches and fol'lllS. 

Touching our corporation laws, I regard them as 
good, meeting all essentials of oorporate operations, and 
iIIIpos1ng no undue burdens of any kind. They are well 
adapted to this enterprise, The branoh devoted to Blue 
Sky 18 sane and wholesoJne, and under the lII&ll&gement of 
an effioient elective collllll1s8ion that protects alike the 
corporation and the stockholders. If brought under its 
superv18ion--which may, or may not be done, depending upon 
the manner of financing--no legitimate company with a pro­
ject of merit will be unduly hampered in its efforts, 
Instead, it will meet with cheerful and helpful oooperation 
by both Commission and the laws which it administers. 

I shall be pleased at any tillle to resporo to any 
special inquiries which you or others interested, ~ oare 
to make. 

With kind personal regards, I remain 

KEAIELS 

c 

Very sincerely yours, 

by K, B. ARMOUR 
Attorne;r 
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COP Y 

ATCHISON. TOPEKA & SANTA FE RAIUtOAD 

COAST LINES 

860 S. Main St., 348 Kerchoff Bldg., 
Los Angeles, California 

A. M. Reinhardt, 
Asst. Gen. F'reight Agt. 

March 9, 1920 

Refer to 
P-40-37 

Ore and Concentrates, CL. Cerbat 
Arizona, to Humboldt, E1 Paso, 
Bartlesville, Canyon City. San Fran­
cisco and Selby. 

Messrs. Gibson, Gibson & Gibson 
Kingman, Arizona 

Gentlemen. 

Your letter of March 5th. 

The rates on ore and concentrates, carload, from 
Cerbat, Arizona, are as follows. 

Rates in Cents per Ton or 2000 Pounds. 

VALUES PER TON 

$25.00 $35.00 $50.00 $75.00 

Humbo1t, Arizona $3.10 I $3.80 I $4.40 I $7.40 I 
El Paso, Texas 7.80 8.80 • 9.40 I 10.00 
Bartlesville, Okla. 7.00 8.80 I 10.00 11.30 
Canyon City, Colo. 9.10 • 9.40 10.60 11.90 I 
San Franoisoo, Cal. 6.60 I 8.10 8.80 • 9.40 
Selby, California 6.60 I 8.10 I 8.80 I 9.40 

All freight charges subject to three per cent. War Tax. 

Yours truly, 

(signed) A. M. REINHART 
x. o. F. X. 

D 

$100.00 

$7.40 
11.)0 
11.30 I 

11.90 
10.60 
10.60 



SCHEDULE OF ASSETS 

And Their Estimated Value 

or The 

CERDAT TRANSPCRATION, DEVELOPMENT & DRAINAGE TUNNEL. 

1. Preliminary surveys, staking, sampling, 

maps, charts, blue prints, photographs, draw­

ings, locations, initial development, ~eneral 

data and experu!Jes to date 

2. One quarter section of mineral and other 

land at the Tunnel Portal for Townsite and 

other Company purposes and operations 

3. Hill site of the usual size, five acres, 

properly selected and located near the Tunnel 

Portal 

4. Stock interest in Companies owning mines 

and mineral lands along the line or the tunnel 

5. Title and contractual interest in mines 

and mineral lands along the line of the Tunnel 

6. Tunnel site and tunnel rights 

TOTAL conservatively estimated value of 

present assete 

E 

$20,000. 

$25,000. 

$ 5,000. 

$75,000. 

$75,000. 

1100,000. 

$300,000 



GIBSON, GIBSON & GIBSON 
Mining Operators 

And Engineers 

KINGMAN, ARIZONA 

Following is list of claims enroute of the tunnel which will 
come in under the conditions set opposite their names. 

On part of these, we have signed contracts} the rest having 
signified their intention of coming in a8 800n as actual 
operations are assured. 

Columbus &. Monroe Doctrine. Cash $10,000. 
Vanderbilt. Gives 20% interest when side lines are entered. 
Vespuoius. $2,500. in tunnel company stook. 
Last Chance. One-half interest as soon as side lines are entered. 
Rough Reok. $2,500. in tunnel company stock. 
M. S. M. $2,500. in tunnel company stock. 
California. One-half interest in corporation when side lines 

are entered. 
Cerbat, Red Dog, Rolling Wavel $30,000 each. 
Druid. $1,000. cash. 
P~ster. $$,000. cash. 
O. D. M. $2,$00. in tunnel company 8tock. 
Doc MoRae. '2,$00. in tunnel company stock. 
Minnehaha. $2,500. oash. 
Mammouth 11-2-3 and 4. Oro Fino &. Fredonia. (Goloonda Annex). 

One-half interest in Co. as soon as side lines are 
entered. 

Hillside. Side Hill, Mountain Top, New Comstock, Western Scenel 
One-half interest of outstanding 8tock as soon as 
side lines are entered. 

Gold Reserve. $3,000. cash. 
New York &. Manhattan. One-half interest when side lines are entered. 
93 Fraotion, Limelight. One-half intere8t when -side lines entered. 
B &. D, D &. H, Cuago, Porphyry Copper. $10,000. cash. 
Blue Bell. One-third interest, $3,000. cash. 
Dad~ Copper. $3,500 cash. 
Magnolia, Wallapai Queen, Alpha &. Omega. One-half interest a8 soon 

a., side lines are entered or 118,000. oaah. 
Norman~, Tasmania, McAllister, Sa.vannah. $8,000. cash. 
Summit. $10,000. cash. 
Silver Monster and Sk7scraper. 16,000. oash. 
Pay Dirt and Big Ben. One-half interest when aide lines are entered. 
Barney Group. 7 claims. $1,$00 oash, $7,000 tunnel stock. 
Copper Apex and J. F. T. On.third interest. $1,000. cash. 
America, Pacific, Blue Dick, Smuggler, Rex No.1 & 2, Center and 

Armour. One-half interest when side lines are entered. 

F 



Mr. Hanry Leeds. 
41 Pine St., H. Y. City. 

Dear Mr. lAsedsl 

Relative to your letter of the 26th ultimo, the follow~ is an outline 
of details as desired. 

The tunnel project is designed to produce a cOlTUllorcial product fran the 
low-grade ores that are found in the Cerbat Range. Because of the rebellious­
ness of the ore, the transportation and cost of handli!l1; each mine indivi­
dually, it is impossible at present to make these mines produce at a profit. 

With one exoeption along the tunnel site, none ot the properties 
havo been developed to a dept.h of more than 300 feet. The ore is alwa1"S 

zincy, carrying lead, gold, and silver values to the extent ot about 812. 
to $20. per ton. 

The only lIIBt.hod of handling this ore will be through a tunnel that will 
allow the mining at a very low cost and transportation not to exceed $1.00 
per ton, to the concentrator. It was at first deemed advisable to make 
several products in the concentrator, but we have reoently received a bid 
for OUr material which will permit us to market the concentrates, if they 
run .ven as high as 40% zinc, and all of the values will be paid for. 

There has not been a thorough development of the ore throughout the 
entire route of the tunnel for the reasons as stated above, that it was 
impossible to mine this ore under the present conditions, but we will take 
as an example what the ore bodies can probably produce, by the one developed 
property close to the tunnel site which is 1400 feet deep. The Golconda, 
while not a heavy vein as ore bodies go in this district (its average width 
being only about four teet) produced 20,000 tons of ore to every 100 feet 
of depth, that was sufficiently high-grade to be milled. This vas the 
average for fourteen levels, practically 300,000 tons. If this mine which 
was worked to this depth through a one-oompartment shaft, the collar of 
which was situated at such an elevation thattHo separate tramw~ were 
necessary to reach the mill, which lay along 

(one line omitted) 



had been operated through a tunnel, a great deal of ore could have 

been worked that is now in the stopes, so in all probability the 

average ore body in this district will produoe at least 200,000 tons 

for eaoh 1000 feet of overhead that it has. There, of oourse, will 

be exceptions, such as the Night Hawk, the Black Foot and New Com­

stocks, which are narrow veins. However, their values run IlIUch 

higher than the larger bodies of low-grades, such bodies as are found 

in the Alpha tunnel, which is from 6 to 20 feet wide. the De La Fontaine, 

whioh is trom 4 to 10 feet wideJ the Cerbat, which is from 10 to 20 

feet wideJ and there are others which will make ore bodies that will 

be 3 or 4 times as large as was found in the Golconda, with values 

or from $12. to $2$., and make a very desirable concentrating product. 

The book of blue prints, ahowing the size and value ot deposits, 

whioh were very brief and condensed, will now be followed by a 

separate report on each plate, whioh will substantiate what haa 

gone before. There will be besides, reports gathered from other 

sources on various mines enroute of tunnel, by the writer personally. 

Apparently some of these reports will be a repetition, but as 

the condition at one mine in this district is probably the same as 

conditions at a hal! dozen others, this repetition, of course, MUst 

follow. 

Plate No.6, the Flores property, which 18 cut at only a 

shallow depth by the first 300 feet of a tunnel was located in 1875, 

two mills have been erected, and I am told that it has produced 

about $300,000. from ore which averaged some 830. to $4~per ton} 

the mills on this property treated only oxidized ores at first, and 

when the primary ores were reached, the property became dooy and 

closed down. We were not able to make a full survey ot the property, 

and part of our information was obtained from old miners who worked 

the ore. On the north end, the vein shows a small tonnage of ore 

that Will develop, if mined. 

Following is the report of the U.S. Geological Survey by Hr. 

F. C. Schrader, Page 96, Bulletin 3971 
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"The Flores mine is located in the foothills on the upper part 
of Flores Wash, a short distance below the Vanderbilt and Columbus 
mines, Northwest of Cerbat, and about 700 feet above Sacramento Valley. 
The property comprises a group of four mining olaims." 

"The mine was first located in 1871 by a partHof prospectors 
from Nevada, but owing to the hostility of the Indians, actual mining 
did not begin until 1875 or 1876. At one time the mine was known as 
the Five Forks mine, from the ramification of the north end of the vein 
into five parts." 

"One of the early operators was Charles M. Or~ss, Sr., a resident 
of Mineral Park, who afterwards became owner of the mine. In 1888 it 
was acquired by the Flores Mining Co. of Philadelphia. This company 
at once installed a 14-ton double-rocker mill, hoist and other ~chin­
ery, and worked the mine until 1893, when, OWing to financial diffi­
culties, the mine closed and was sold for taxes. It was bought by W. N. 
Gurley, whose widow still owns it. The mine has not been operated 
since 1893, and is now filled with water to the 100 foot level." 

"The mine is reported to be developed to a depth of about 300 
feet, with but little stoping. The principal surface equipments are a 
5 stamp mill, and a steam hoist. The mill is equipped for fine crush­
ing and amalgamating as the ore contains free gold." 

"The production is reported to have been considerably more than 
$200,000. The country rock is the pre-Cambrian granitoid schist, and 
the intrusive granite porphyry seems to be present near by. The 
deposit is in a fissure vein about 4 feet thick, Whioh dips 80 degrees 
to 85 degrees NE., but at the surface, where the vein is cross cut 
by Flores Gulch, it looally dips in an opposite direction. The croppings 
are chiefly reddish and brown iron-stained quartz, and crushed or 
brecciated rock." 

"Though some ore averaging as high as $1,000 to the ton has been 
produced, the ore is mostly of too low a grade to ship. It is contained 
in an oxidized gangue, composed chiefly of quartz and altered rock." 

"The ore contains gold with silver sulphide, some zinc blende, 
and galena. It favors the hanging-wall side of the vein. Mr. Gross is 
reported to have handled ore averaging $60. or: morel only, but the Flores 
Company, with the mill now on the ground, profitably handled are ranging 
as low as $6.00 a ton." 

The writer presumes that Mr. Schrader is wrong in his assertion 

that the Flores handled $6. ore in their small mill at a profit. 

Plate No.9. The Vanderbilt mine, which is some )00 feet deep, we 

found to have an average body of ore 2 to 3 feet wide, running $18. a 

ton, in gold and silver values. There has been but little work done 

in this property, as far as stoping the ore, but a great deal of ore 

has been developed in search for high grade chutes. Under present 

conditions it would cost $30. a ton to mine and mill this are. This 

property was thoroughly sampled, and we think that the values are an 

average of What will be found as the tunnel proceeds, though not in size. 

Following is oopied from the U.S. Geological Survey Bulletin 

397, page 951 
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"The principal mine of the group is the Vanderbilt Mine, located 
about half a mile northwest of the Golden Gem, and a 11 ttle above 
it, near the head of Flores Gulch, which drains westward into Sacra­
mento Valley. The Vanderbilt is one of the oldest mines 1n the camp. 
It was located early in the sixties, and is now producing. It is 
developed principally b,y a 300 foot shaft and 800 feet of drifts and 
cross-cuts. 

"The country rook (locally called syenite) is pre-Gambrian fine­
grained gneissoid chloritic schist, and is probably derived from a 
diorite which hilS been greatly sericitized and othenrise altered. 
Associated with the vein on the foot-wall side is a "porphyry dike", 
which may represent the intrusive granite porphYrY. 

"The deposits occur in a fissure vein, which, like the Golden 
Gem vein, dips about 80 degrees N.E., and is supposed to represent the 
llcrthwestward continuation ot the Oolden Oe~ ·d Idaho veins beyond 
their point of junction." 

"The ore, as in the Golden Gem Mine, contains chiefly gold values, 
but carries silver also. The ore occurs mainly on the hanging-
wall side. The orA minerals are pyrite. The best grade is reported 
to average about $500. or More to the ton. Galena occurs from the 
surface down to the 200 foot level, below which no lead ore has yet been 
found. From the upper levels the mine is reported to have produoed 
8150,000. and it has also yielded considerable ore to the present 
company. ". 

The Columbus Mine, which adjoins the Vanderbilt, is developed to 

a certain extent by tunnels, while it was mined as a gold property, 

yet there are large bodies of 20% zinc ore, which have been opened up. 

There has evidently been about 1000 or 1800 tons of ore stoped out of 

this property, and it is said to have produced about $)0,000. in gold. 

The zinc ore has never been mined. The U.S.O.S. Bulletin #397 sayss 

"The Columbus mine is about one-fourth mile northwest of the 
Vanderbilt mine, near the upper side of Flores Wash. The deposits 
are contained in a fissure vein, which has been opened principally 
by two shafts reported to be 175 and 200 feet deep and by 500 feet of 
drift. The production is said to be several hundred tons of rich ore." 

The Last Chance and Mammouth Veins. These properties have not 

been operated but show a veining system of much proportion. At the 

Mammouth shaft the vein is about 60 feet wide. This, of course, does 

not mean that it is all pay-ore, but a large ore body can only be found 

where there is room for it between walls. 

The ore in this vein as far as development has gone, has not 

shown any zinc but doubtless it will be found at depth as it is in 

veins on both sides of this one. This vein has not been developed to 

an extent to allow much of a report on it, but the Geological !1ineralogical 

Conditions present an optimistic outlook. (See plate 10 as to size 

of Mammouth vein.) 
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Plate No. 11. The California. This vein as shown on the photo 'is 
also of large proportions. In the lower part of the vein it is said 
that ore, valued at $25. a ton has been mined in shafts, but it was 
not possible for me to enter. The vein here is some 8 to III feet 
wide. (See plato No. 12). 

The Rough Neck has only an out-cropping on it with an occasional 
assesoment work. The Whole outcrop is strong, however. 
Plate No. 13. The Cerbat Vein. The two properties Cerbat and PaymASter 
have developed this vein so that t.hf! country can be understood. We are 
presenting reports and blue prints on this property made by others and 
find them reasonably correct. We quote from U.S.O.S. Bulletin 397 by 
F. C. Schrader. 

n' The Cerbat minft is about a mile northeast of Cerbat, and the Golden Oem mine, in the foothills, on a side gulch of Cerbat Wash and near the top of the ridge separating it from Long Gulch on the north, at an elevation of about 4600 feet. This mine is one of the early discoveries. Two operators were killed in it by the Indians in pioneer d~s. It was opened in 1869 and was worked by a whim in 1875. About 1880 a large mill W8S installed in the gulch below the mine, but operations have now been suspended for some time. The mine is owned by the Cerbat Mining and Milling COt It is credited with a production of about $)00,000. 
"The mine is developed principally by a 180 foot shaft, drifts and stopes. The prinoipal surfaoe equipment is the large mill abovementioned. The deposit farms a fissure vein 4 to 10 feet wide containedi ln the pre­Cambrian complex. The vein strikes north-northwest, with bold oroppings locally rising 8 to 10 feet above the surface. The gangue is mostly quartz with some crushed and re-cemented rook. The ore contains ohiefly gold, with silver and copper also. The copper occurs mainly in the form of ohalcopyrite and carbonates. A conspiouous coating of malachite is now fonning on the ore walls and surface of the wor~s. in the mine. Most of the rich ore seems to have been taken out, but the mine is reported to contain a large amount of good milling ore. 

GENERAL REMARKS I 

REPORT ON CERBAT mNE 
by P. R. Wbytock 

Cerbat, Arizona 
Oct. 25, 1916 

The Cerbat Mine is situated in the Cerbat Range, 15 miles from King­man, Arizona. The Cerbat Mine is favorably situated AS may be seen after briefly reviewing the property surrourxling it. Within one-half mile or the Cerbat Mine is the Golconda. In a report of the U.S.G.S. quoted above, the Goloonda mine is described in one paragraph, of 7i lines) however, today, sinking below the 1000 foot level is in progress and from the 800 foot level to the bottom, there is mare and better ore than in any. of the upper levels. This is one feature that seems to be characteristio of the well developed mines of the district, Tiz. that the ore is improved in quantity and quality, in the deep workings. 
There are six other mines within two miles of the Cerbat, whose pro­duction has been from $200,000 to 8800,000 which is on record on smelter sheets that are now available, but there seems to be no lack of evidence 
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that the Cerbat Range is highly mineralized. 

SURfACE EQUIPMENT I 

The surface equipment of the Cerbat Nines Company consists of the following' 25 HP Hoist, #22 blower, Blacksmith shop, timber, framing shed and full complement of tools. 

WATER I 

There is a heavy flow, from the Cerbat shaft, on the Rolling Wave. At the mill there is a continuous flow of water, from a 50-foot shaft, just to the north of the mill. Another water supply, from an entirely different source, runs through the George claim. It wa~ from this latter that the old town of Cerbat r~ceived its water when the popula­tion was numbered in hundreds. On the Rolling Wave claim, there are the remnants of a 5-stamp millJ the stone foundation is still in good condition, and may save the builders of the next. mill considerable money. 

RECENT WORK ON THE PROPERTY I 

Work on the Cerbat Hines Company began April 1, 1916, by investi­gating the ore on th~ surface for the purpose of getting better acquain­ted with the Cerbat 01'6 deposit. An open cut waR started until it reached the dimensions shown on the attached draw~. The old shaft was then in poor condition, but was enlarged and re-timbered to the bottom, which at that time was 180 feet from the surface. Following this another 100 feet of shaft was sunk. There is now a well-timbered shaft 275 feet deep. 

All ores on the lower level have occurred in the ha~ing-wall side of the vein. From the 242 foot level a croas cut was run showing a 34% zinc ore. On the 180 foot level, the drift was continued 129 feet, which cut through a 7-5/lCJ1. zinc ore oarrying about $5. in gold and silVer. A study of the plan of the 175 foot level presents an encouraging outlook of gold and silver values. It further suggests the probability of more and other shoots further to the northwest, or under the big outcrop. 

THE OUTCROP, 

The position of an ore deposit is often marked by an imposing out-croPJ this is true in the Cerbat vein. It is not necessary that values shall be found throughout an outcrop, because a few ore shoots are uniform and continuous through the enolosing veinJ the finding of, or rather the assurance of ore, throughout an outcrop, is attractive by its prominence. 

55 samples, taken from the prominent parts of the outcrop, averaged $1.80 ",hi Ie 49 contained nothing. The open cut, showing in plan, is only 20 feet below the outcrop and 65 samples from it averaged $15. with silver at 56 cents. 

The value of an outcrop, however, is not so much in the amount of ore it oontains as it is in being an indicator of the direotion in which ore may be found, and in this respect the Cerbat outorop has been true to its owners. 

THE CEREAT ORE-SHOOT I 

The early work, performed by the present owners, was guided by data offered by previous owners, which was wrong. Work on and persistent sampling of the 75 foot level suggests an entirely different shape to the ore-shoot, a continuation of the enrichment further to the northwest or probably another rich ore-shoot. 

That there has been good ore near the shaft is evidenced by. the result 



of 23 samples, taken from various distances within 30 feet southeast of the shaft, which averaged $75. with silver at 56 cents. 

The Cerbat vein probably contains other ore-shoots worthy of open­ing, but the distribution of values is such that further work with a view of exposing them would seem the safest kind of mining venture. 

Respectfully submitted, 

by P. R. Whytock (signed) 
E.M. 

THE PAYMASTER 

Quoting U.S.G.S. Bulletin 397, Page 98. 

"The Paymaster mine is located in the southern part of Union Basin at the head of Long Wash, about half a mile north of the Cerbat mine, at an elevation of about 4,500 feet. It is an old mine and was profi­tably worked in the seventies, when the cost of mining supplies and of the reduction of ore was many times what it is now. It is owned by the Victor-Paymaster Mining Company, of Los Angeles, and is now pro­ducing. The total production is reported to be about $200,000.". 
"The mine is developed principally by a 230 foot, 60 degree inclined shaft and about 1200 feet of drifts, with upraises and stopes. It produces considerable water. The principal surface equipment is a steam hoist and a pump. At the time of visit a gasoline hoist and new machinery were being installed for more expeditious work." 

"The vein is contained in the pre-Gambrian complex, strikes N. 70 degrees W., and dips 75 degrees NNE • . Locally it attains a width of about 15 feet. The gangue is chiefly mineralized quartz, in whioh the ore occurs principally in sheets, ranging from 16 to 24 inches in width. 

"The quartz contains principally silver values, with some gold. Much of the silver is in the form of ruby silver. The ore is saia to range from $50. a ton upward. Some of it contains about 500 ounces of silver to the ton. 

Mr. V. P. MdDowell 

MINING AND ASSAY OFFICE 
OF 

A. M. MACDUFFEE 

Los Angeles, California. 

near Sirl 

Chloride, Arizona 
July 23, 1904 

I herewith mail to you report on Paymaster Mine. As I have been abeent and very busy since my return, it was impossible for me to make new one, so will give in this letter what additional changes have been made since the report was written. 

Owners have just shipped from 22 to 25 tons of ore, their con­trolled sample of which I }'all'e assayed today, giving one-half ounce gold, and 165 ounces silver, which will figure up to $95. per tp~r better, at present low price of silver. Since these people have~e mine there have been but two men there, and only one in the mine most of the time. During the time (a year) they haVt'~ shipped something over $4000. which they got mostly below the main level between the two winzes toward 



the far end, shown to be stoped thus, 

As I have stated in my report, there are some thousands of tons of low grade ore in all the workings, running $15. or more per ton. A careful sample of waste broken and left in stopes show 1/4 OE. gold and 24 ozs. Silver, which would be better than $17. to the ton. When it is remembered that the vein is 10 feet or more in places, it will be seen that the amount of low grade will be almost unlimited, while the possibilities for important discoveries of high grade ores, to say the least, more than even up. 

The present owners have not done one day's prospecting. They have ~plled the little work thus far done to taking out ore already in sight, therefore they know no more of its value than at the time they became its owner. In justice to them, however, I will say that just at the time they were preparing to begin operations, they IMt with severe financial loss by fire, which crippled them to such an extent that the,y were unable to proceed with their original plans. 

I would like to say that since having made the report, I have talked with several miners who did the last work in the shaft, men well versed in mining, who tell me that the round of shots broke into rich ore show­ing Native and Brittle Silver, and of which neither the owner or foreman ware aware, as for some unexpected reason, those two miners were the last persons in the bottom, and this was about 4 years ago. 

I haTe always considered from the geological ytew after careful study, that there should be a shoot of ore to the N.W., dip of which would carry it into the shaft in this immediate vicinity. This, I find from the long study of local conditions in this district, occurs where there are a series of shoots, the foot or under shoot carries the great value in gold. 

When we consider the tonnage of low grade on the dumps, and in the workings, which can be made to pay by sane cheap method of extraction, in addition to what may reasonably be expected here frOM a few mor~ feet of mining, together with continued exploiting of the rioh shoot which thus far produced a great deal of money from a small expend! ture of capital, I unhesitatingly predict that with the judiciOUS outl~ of a· !ew · t~ousand dollars, it will prove one of the best mines in the district. 

Yours sincerely, 

by A. M. MacDuffee (signed) 

We found in the Cerbat Mine about .30,000 tons of ore ready to mine, 
which would average $15. a ton and was from 6 to 20 feet wide. The 
lower workings were in very high grade zinc, but the precious values had 
come down to $8. a ton. This need not be of any serious nature, though, 
as any mine runs poor at some levels. The vein was still strong and 
mineralized with no ind.tcation of diminishing in she. The Pqmaster 
was caved in and we could make no examination of it. A pile of ore of 
some ten tons was on the dump, and ran $56., and the waste dump ran $10. 
The owner told us that pumping costs closed him down. 

When this vein is reached by the tunnel, there is no doubt that there 
will be aome large bodies of ore opened for transportation through tunnel 
and for mill treatment. 

Plate Number 16. - Druid Vein. 



This is a promising vein, but located beyond all hope of surface 

transportation, so that but a few prospect holes were the only workings. 

However, in one end, a nice boct' of ore S feet wide W9.8 opened by several 

100 foot shafts, showing 5 feet of ore averaging $20. The dip of thla 

vein was 45 degrees. It will probably make a tonnage producer if de­

veloped in the right manner. 

Alexander Groups 

The Alexander group of mines is located just northeast of the Pay­

master mine, on northwestward slopes between 4400 and 5000 feet in ele­

vation. It comprises 4 claims, the Al6xander Nos. 1 and 2, Lazy Man 

and Cranfield. The two former are situated on the same vein and the two 

latter on separate veins. The veins were discovered in 1889 by Captain 

Lane, of Lane Springs Basin, and located in 1890 by James Dundon of 

Cerbat, who is the present owner. The production of the property 18 

reputed to exceed 85000, the main part being derived from Alexander No.1 

claim. 

The Alexander No. 1 is developed by 3 shafts and drifts. The shafts 

are 80, 80, and 230 feet deep. The shaft of the Alexander 112 is 100 feet 

deep. The Lazy Man contains a tunnel 125 feet in length, and 2 small 

shafts. On the Cranfield claim the vein 1s opened by two inclined 

shafts, 35 and 100 feet deep and 500 feet a~. 

The country rock is the pre-Gambrian gneiss complex. The veins 

strike northwesterly and dip northeasterly at angles of 60 degrees to 

80 degrees. They range from 2 to 4 feet in thickness, and are oxidized 

down to water level, which lies at about 80 feet below the surface. 

The gangue is mostly kaolin, with some quartz. It is hard in the 

oxidized zone, but soft below water level. The ore usually favors the 

hanging wall and is said to occur in a nearly contirruous ahootl, about 

15 inches in Width. It contains silver, gold, iron, and lead. In the 

oxidized zone it contains principally soft horn silver and gold, with a 

little oxide of iron and carbonate of lead, the silver in places averaging 

about SOO ounces to the ton. Below water level, the ore is chiefly 

sulphide, the lead occurring in the form of galena and the iron as 

pyrite, and there is reported to be an increase in the amount of Silver, 

with little or no decrease in the amount of gold. 



The Bunker Hill and Mohawk veins are of questionable character. 

We have made several trips there since the original report was made. 

The latter has had a production of very high grade gold ore, but 

in our samplings, we did not come upon it. The Bunker Hill has high 

grade spots, but there has not been enough development to know if the 

tonnage it will furnish will be of high enough grade to mine in a 

big way. Only development will tell. 

From the last named vein to where the Oro Fino will be cut by 

the tunnel is an overflow of granite} if there are &Q7 veins there 

they are covered. The Oro Fino was not in shape to surveyor sanp1e, 

so I am following this with a letter by Mr. John Boyle, the man Who 

made the Golconda in the face of big odds. There are some thirty 

houses on this property, and it is surrounded on three sides by the 

Golconda. There is also some hoisting machinery in good shape on 

grounds at ahaft. 

KINGMAN, ARIZONA 
Nov. 5, 1915. 

Mr. Frank P. Peard, 
Los Angeles, California. 

Dear Sirs 

As the principal owner of the Golconda Mine, before disposing of it 
last Spring under an option for $320,000. to the present owners, and 
therefore thoroughly acquainted with the surrounding country adjacent to 
the Golconda property, I unhesitatingly say that in the two Fredonia 
claims taken ove~ by your Company, you have what I consider U'e two of 
the best mining properties I know of in the Cerbat Country. The surface 
showings on the Fredonia properties, I can say, are greater in width 
than those found by me on the original Golconda claims, and with the 
values that have been found in the assays taken from the 35 foot shaft 
by Mr. A. W. Clapp, C', ? redonia Number One, there seeJ118 to be an 
exce1lent chance for these two claims developing into a splendid mine. 

Knowing this territory as well as I do, I am qualified to speak 
both by observation, investigation and experience. 

Yours very truly, 

by John Boyle, Jr. (Signed) 

Golconda, Golconda Ext., fUddle Golconda, Wa1lapai Precious Heta1s, 

and De La Fontaine have been gone into fully from the writer's standpoint 

on Plate 19, so that we are adding reports on Golconda Ext., Golconda, 

and a former report on the Arizona Butte, which the writer made about a 

year ago. 
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While the latter does not bear directly on the Cerbat Tunnel, yet it 
is a tunnel project to enter the mountains from the eastern side of the 
range, following one vein with several others in the vicinity that can be 
cross out. It differs from the Cerbat in that the latter wli! cross out 
all the veins in the range, some of which are 400 feet deeper, and 
whereas the Arizona Butte will have a "back" or overhead of 700 or 800 
feet (this is a lot of grwnd) the Cerbat tunnel will have an average of 
2000 feet or more, besides having the mouth of the tunnel 13 miles closer 
to railroad transportation. The writer, however, endorses the A. B. 
project without exceptions. FollOWing is Mr. WanVig's letter, regarding 
the Golconda. 

Mr. Tom L. Gibson 
c/o Hotel Brunswick, 
Kingman, Arizona. 

Dear Mr. Gibsons 

LOS ANGELES, CALIF. 
March 28, 1919. 

REs SAIE CF GOLCONDA MUlE 

In accordance with our conversation of March 26, I am handing you herewith data on the Golconda Mine, with statements of our operations and mine and property maps. 

As shown on the first statement, the Golconda Mine produced 31,000,000 pounds of zinc, with gold and silver values, during the three years we operated it, for whioh we were paid $2,117,435. and received $1,761,126. net from the smelter after deducting freight and smelting charges. 

You will note a great increase in the residue (gold and silver) values during 1915 we received 334,765.79 for residues in 13,513 dry tons shipped, an average of $2.67 per ton, and in 1917 we received $111,003.02 for residues in 11,735 dry tons shipped, an average of about 89.46 per ton. The high precious metal value is a factor of great moment in the operation of a zinc mine. 

A statement of our 1917 operations giving the tonnage mined, milled and produced is also attached, so that you may have actual data of our last operations up to the time of the destruotive f!re, which destroyed the entire milling plant and mine bins, October 4, 1917. We immediately engaged mill designers and proceeded to draw up plans and speci!icatlons for a new mill, but after nearly three months' time, in the plant at that time, due to the very greatly iroreased cost of labor, machinery and materials brought about by the war, the uroertain­ty of equipment deliveries and consequent unusual length of time it would take to rebuild the plant under the extraordinary conditions at that time, the uncertainty of the smelter market and the high cost of reducing smelter ore, it was not considered likely that mine operations would be resumed until after the war, and before conditions were again normal, which it wa~ then believed would require four or five years' timeJ and we therefore dismantled the entire mine plant, and disposed of the equipment with the idea of resuming mine operations with a plant at the 500 tunnel level, instead of at the collar of the shaft, and with new and more modern equipment suitable for our mine operations. 
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Regarding ore reserves, we did not make any detailed estimates, 
owing to the fact that development work had not been sufficiently 
advanced, and the mine is not in shape for anyone to estimate actual 
ore reserves. Perh~ps you will understand this better if I mention 
that during the high price of zinc, we made every effort to produce 
every pound the mine could stand, sacrifiCing develo9ment work far the 
momentarily high price of zinc, and at the time of the fire the devel­
opment work was just reaching a stage where we would be able to block 
out larger areas than had ever been done in the history of the mine. 
By referring to the E. tope map you will note that the shaft is below 
the 1100 level, thus making available 300 feet of ground below the 
1100 level, and we were just ready to start drifting on the 1100 level 
when the fire terminated operations. 

In line with former ore estimates, we based our conclusions of 
ore reserves on the continuance of the ore· zone and past operations 
of the mine, which had b~en borne out by our results. The Golconda 
vein has produced about 20,000 tons of concentrating ore for each 100 
feet of depth along tho vel~ below the 700 levelJ using this basis far 
the ore zone opened, or more than 300 feet below the 1100 level, there 
should be 60,000 tons of concentrating ore in the stoping mone along 
the Golconda vein abov~ the 1400 level. 

The Tub vein also offers attractive possibilities, and while it 
is sure that we did not work along this vein during the last year of 
our operations, our final study of this vein, when we had more time for 
such investigations after the fire, leads us to believe that the Tub 
worki~ofthe 700 level were unattractive, due to being in a fault 
zone which closely follows in dip and strike the course of the Tub vein. 

Further development of this vein will undoubtedly show a continu. 
ance of the large ore bodies opened · aboTe, also an extension of the Gol­
conda vein southward beyond the intersection with the Tub fault shown 
on the 700,800, 900, 1000, p.nd 1100 leTels. 

As far as ore reserves are ooncerned, when we took over the proper­
ty, we estimated slightly over 5000 tons of concentrating ore as actu­
ally blocked out--not much more than one month's operation, but this 
did not discourage us as we were well aware of the previous histor,r of 
the mine as far as ore reserve was concerned, and it is a fact that we 
mined at the rate of more than 4000 tons a month for nearly three years 
after taking over the property. 

The results of development work so far on the 1200 level--the lowest 
level in the mine--were disappointing but not altogether discouraging 
as we had seen similar conditions on practicallT everyone of the lower 
levels, such as the 900, 1000 and 1100 levels, and yet obtained our full 
quota of ore from the stoping areas above these levels. It is a Singular 
fact that development headings all told at Golconda were rarely attrac­
tivo or conducive of any grent expectations of ore returns, and yet the 
mine has produced fully 70,000,000 pounds of zinc with gold and silver 
values. 

Against the unattractiveness of the 1200 level drifts, 1s the faot 
that above 1500 feet below the 1200 level a bo~ of high grade was entered 
in the shaft whic~ opened to a width of 6 feet of solid high grade ore, 
and continued for about 60 feet in depth. This exemplifies a condition 
which is found throughout the mine, and the fact that these orebodles are 
usually continuous in the ore zone, and have only local pinches, is the 
reason that the entire ore zone is eventually stoped out in the opera­
tions above each level. 

On the property map attached, the Virginia, Tub, Golconda, and Pros. 
perity claims are already patented} we are awaiting patent papsrs on the 
Little Jimmie claim, and the other claims have all been surveTed for 
patent and are now in the process of being patented. 

Yours very truly, 

by John W. Wanvig, Jr. (signed) 
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John W. Wanvigls letter (continued) 

p. S. 

The portion colored in red on the mine maps is the advance made in 1917. Address mel c/o C. O. Wanvig, 88 West Water St., Milwaukee, Wisn. 

SUELTER RETURNS AND PRODUCTION. 

(9 mos.) 
1 9 1 5 1 9 16 1 9 1 7 Amt. paid for Zinc ship1d. $664,L!86.8) $718,640.90 8488,958.66 Amt. paid for Residues 54.765.78 79.,78•12 111.003.02 Total paid for metal 119,252.61 798,219.02 599,961.68 

R.R. Freight to smelter 130.486.82 126.708.76 99.111.34 Net sIM1ter returns $"$88, 76$. 79 611,$10.26 $00,8$0.34 
Dry tons 13,513 13,410 11,73, Pounds zinc contained 10,601,501 10,689,576 

130,196 
9,884,829 

149,028 Ounces silver 106,308 
Avg. smelter quot.per 1b.¢ 11,017 11,678 9,046 Avg. silver quote per oz.¢ 50,002 67,558 79,980 Ounces gold 4.,67 6.215 6.735 

1917 OPERATIONS (9 MONTHS) 
MIN I N 0 

DEVELOPMENT WORK -- Adv8 nced 

Mined-Concentrating Ore 
High Orade Ore 

Total Ore Mined 
From Development Work 

From Stoping 

CRUDE ORE -- Treated 

Sorted - High Orade Ore 
Sorted - Waste 

CONCENTRATES PRODUCED 

FEED ASSAYS I CRUDE ORE 
DUMP TAILINGS 

RECOVERIES I CRlTDE ORE 
DUMP TAILINGS 

RATIOS OF CONCENTRATION 
Crude Ore 
Dwnp Tailings 

33,959 Dry Tone 
34" " ..... jj .... ,....;99°oWj 

8,650 

25,343 Dry Tone 

MIL LIN G 

37 
1756 

14.3% 
6.rd. 

87.5% 
53.1% 

3.49 into 1 
12.29 into 1 
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TOT A L 
$1,892,088.39 

225.344.92 
2,117,433.31 

356.306.92 
1,761,126.39 

38,658 
31,175,906 
~- )85;532 

10,619 

17.498 

3,857 ft. 

33,786 Dry Tons 

1,793 " " 
31,993 Dry Tons 
9,186" " 



1917 OPERATIONS (9 MONTHS) Cont. 

MILLING -- Cont. 
DUMP TAILINGS -- Treated 

Concentrates Produced 
25,536 Dry Tons 
2,088 Dry Tons 

11,256 Dry Tons Total Concentrates Produced 

PRODUCTIONS 

High Grade Ore 
Concentrates 

11 Dry Tons 
11,256 Drr Tons 

Total Produotion 11,327 Dry Tons 

SMELTER SHIPMENTS AVERAGED 

Zinc" 
Gold, Ounces per ton 
Silyer, Ounceo per ton 
Iron . 

42.12 percent 
.57 percent 

12.70 percent 
9.93 percent 
.66 percent 

12.13 percent 
1.38 percent 
1.33 percent 

ManganesE:' 
Insoluble 
Lead 
Copper 

The follOWing is a report by F. C. Schrader I 

The Oro Plata Mine 

The Oro Plata Mine, one of the heaviest and most continuous pro­
ducers, is located in the eastern part of the district near the axis or 
the range and the head of the main gulch, at an elevation of about 
4,300 feet. It is reached b1 wagon road. The mine was first located 
and owned by Mexicans, under whom it began to be worked earl1 in the 
seventies. It was next owned by J 'e P. Lane, whom the tailings are said 
to have netted $70,000. but whom, in 1882, sold it to a part1 of ranchers 
under the lead of H. Wilson. These men worked it and shipped ore to 
the smelters in Colorado, and finally sold the mine to J. W. Garrett in 
1895. In 1891 and 1898 the mine produced $150,000. Recently it has 
been purchased by the Oro Plata t1ining Co. of St. Louis. 

The mine is developed to a depth of 280 feet, principally by 
shafts, drifts, adit drifts, tunnels and stopes, aggregating, it is Said, 
about 1,000 feet of underground work distributed on three levels. The 
mine produces considerable water, ample for all milling purposes. The 
principal surface equipments are a 20 horsepower steam hoist and an air 
compressor. At the time of visit, ground was being groken for a new mill. 
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The country rook is the pre-Cambrian gneiss, extensively intruded by coarse granite porphyry, a~ 4rge dike of which crosses the gulch just below the mino. In the mine the granite porpQyry seems to be associated with the vein, as does also a large 40-foot dike or finer grained garl.te porphyry. The vein, aboot 4 feet in width, normall;r dips about 80 degrees NE. It is locally enriched by intersection with another vein. (See fig. 14). 
The ore, which occurs chiefly in a banded quartz gangue, contains principally gold and silver. There are small amounts of chalcopyrite, zinc blende, pyrite, and galena. The ore shoots are said to be richer and more regular in tho deeper part of the mine than near the surface. The ore averages in gold 3 ounces and in silver 25 ounces to the ton, and in lead about 6 peroent. There is said to be good ore in the bottom of the mine, whioh carries about 7 percent of lead. The value of the output of the mine from July 14, 1896, to Februa%7 18, 1901, as shown by the sheets of the Arizona Sampler Co., which bought the ore at Kingman, was ap~rox1matel,. $206,000., (2,927 tons of ore, averaging $80. to the ton) of which about 75 percent was in gold and the balance in solver and lend. The price paid in the recent purchase of the mine was based on the assumption that the ore on the whole averaged $37. to the ton, including the large bodit' 3 of moderate grade ore left in the mine above the 280-foot level durl.ng earlier work. 

The total production is reported to be about 3500,000. and about 5000 tons of second-class ore, said to average about $20. a ton, lie on the dump." 

Mr. H. S. Stowe, 
Kingman, Arizona. 

Dear SirJ 

KINGMAN, ARIZONA 
April 24, 1919 

Agreeable to your request, that I examine the property of the Aris­ona Butte Mines Company in order to see if I would confirm the reports of Messrs. Croasdale and Morgan, I beg to submit the followingJ 

In general, I find their statements to be correot, so will not take up, in detail, the geology, mine-workings, etc., referred to in their reporte. However, I wish to call to TOur attention the faot that while Mr. Croasdale states that it will cost ~5. to mine and mill this are, there will besides this be a loss of $2. in the milling and $1. per ton, of crude ore! for shipment and smelter treatment. In other words, a total cost of ttl. per ton for handling this ore. 

The mine run of ore will average not less than $12. per ton, and, I think, will generally go more than i15., but the former figure will be used as f!..~basis· 'in giving my opinion on this property. 

The property is now being worked in a small and expensive manner and can continue to make a little money and work along for the next hundred years as it has done for the last fift,.. 

As there is no reasonable doubt as to there being plenty of ore for large operations, the mine should be developed to a point where it oan produce ore up to its capacity. 

Attached you will find a blueprint showing the known ore deposits and in all probability there will be as much more foli'ild"When the proper development has been done, but should there be no new bodies of are encountered there is sufficient ore, in the known ore deposits, to justify the completion of the proposed tunnel and the erection of a large mill. 
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It is simply a matter of how much money the Company has available for development as to how much the property can be made to produce. 

The tunnel whioh is at present under way should at least be driven to the Banner shaft, a distance of about 5000 feet, as this will be driven along the vein, and will open up new are bodies and will pass through the known shoot of ore in the St. George, and while it is probable that there will be enough are developed before the Banner shaft is reaohed, yet it is possible that there will be not enough water daveloped for a big millJ until it is, it would also not be good ruining to quit short of this objective as a known great ore bo~ exists there. 

The deep tunnel will develop the ore bodies to an average depth of 700 feet or more, and will piok up new ore bodies and materially re­duce the cost of handling the ores. It will also allow prospect tunnels to be run to parallel veins, at a small cost, and while it will drain the properties of the Company, it will also leave the adjoining properties without water which they might find themselTes 1n need of for milling purposes; therefore the tunnel company will dominate the situation in the entire district. Ore whioh may be mined in adjoining claims will come through the tunnel and will be a source of revenue to the companr, as they will have no water, all low grade ores, and perh~p8 the whole output will go into the Company mill. 

With a 500 ton mill at the mouth of the tunnel and with adequate development twenty-five percent of the Compaqrls present capitaliza­tion should be realized yearly for a good many years. 

In addition to the ore in this mine, the Company is fortunate in haTing a real manager in charge, in the person of Hr. N. M. Crowther. I have great confidence in his ability and integrity. In my opinion he would make a mine, much less pretentious than this one, pay. 

I am gratified that after looking over a number of other proper­ties for YOll, and disappointing lOU by "turning them down", that I have seen one which is good, and I will state that unless some act of Providence intervenes, this will be a successful project. 

There are a number of interesting details which I could give you regarding this property, but they would o,ccuPl a lot of space and he more or less confUSing, so I am simply giving you ~ general opnioh regArding it. If lOU desire a full report I will make it for you but the report of Messrs. Morgan and Croasdale, referred to in the opening paragraph of this letter, covers most of the points. 

Very trul1, 

Tom L. Gibson (signed) 
MIning EngIneer. 

Golconda Extension Mining Co., Directors, 
Kingman, Arizona. 

Gentlemen I 

Pursuant to your instructions, I have examined the property of the Golconda Extension Mining Company, formerly the Oro Plata, and submit the following report. I have divided the report into four parts, General Description, The Property and It" Value, Future Operations, and Conclujlo~J I have made the report as short as possible, eliminating all unneoessary detall but still covering the ground in a thorough manner. 
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Part 1. 

GENERAL DESCRIPTION. 

LOCATION 

The property of tho Golconda Extension Mining Co. is located in the Cerbat Mountain Range of Mohave County, Arizona, twanty-two miles by wagon road from Kingman, on the main line of the Atchison, Topeka and Santa Fe R.R., and 4 miles by wagon road to Mineral Station on the branch of the A. T. & S.F. This wagon road is in fair condi t1 on and is down hill all the way from the mine to the station. Mineral is the shipping and receiving point for the surrounding district. 

The district in which the property is located is called the Cerbat District, and extends from the Mineral Park District southward for abollt 6! miles and from the border of Sacramento Valley on the ¥est to the creat of the range ("\ the east, and maximum width being about .3 miles in the southern part. 

TOPOORAPHY 

The elevation of the district ranges from 3000 feet in the foothills to the west, to 5000 feet on the east. The country i3 in part rugged, the topography being of the type produced by the erosion and weathering of granite. 

In the northern part of the district is drained by Long Wash, which leads northward, and westward into Sacramento Valley. Todd Basin, a small depression which opens into Long Wash, contains the Golconda Extension JUne at an elevation of 4300 feet. 

OEOWOY 

The count~J rocks of the district are the pre-Cambrian granito, gneiss and schist complex, and are intruded by dikes of post-Cambrian sranite porphyry, diabase, rhyolito, basalt, Jllinette am other rocks, some of which are too greatly altered for determination. On the west the com­plex is flanked by masses of Tertiary volcanic rocks, principally rhyolite. 
On the Golconda Extension property, the country rock is the so-called pre-Cambrian gneiss extensively intruded by coarse and fine grained granite porphyry dikes. 

ORE AND THEORY OF DEPOSITION 

The ore bearing veins generally occur in the pre-Cambrian granitic rocks, and in places follow basic dikes, and are associated with the post­Cambrian intrusions of granite porphyry, many of the pay shoots coin­ciding with the intersection of fissures. 

The veins are regular and persistent with well defined walls and many are wavy in the strikes, but this characteristic has not extended far enough to cause many breaks. 

The mode of occurence of these veins tends to show that they were deposited by hot uprising water, after a period of great igneous activity, when the dikes were intruded, which caused severe fissuring of the country rock. Tho veins have suffered great erosion. 

The metals found in these fissure1 veins are gold, silver, zinc, lead, copper, iron, the gangue rock being chiefly quartz. The axidised portion of the veins ranges from 50 to 250 feet. Below, the leaner primar,y sul-~ phide ores come in and these 4chiefly utilized at the present time. The bulk of the production of the early days was made up of the richer secondary ores, such 8S native silver, horn silver, and in some places ruby silver and native gold, but the latter is rare. 
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When the water level was reached, which is on the average about 
400 feet from the surface in the district, and the sulphide ores were 
encountered, many of the mines were abandoned. Now, with modern methods 
all these ores oan be easily handled and afford large profits. 

HISTORY OF THE OOLCONDA EXTENSION, OR ORO PIATA 

The Golconda Extension Mine was known in the early days as the Oro 
Plata, and was one of the heaviest and most continuous producers. The 
estimates of the amounts of ore shipped vary from $300,000. to $500,000. 
but I am inclined to believe that it even exceeded the latter figure 
after examining the mine's extensive workings. Part of this production 
of high grade is shown by the attached sheet of the Arizona Sampler 
Co., which bought the ore at Kingman. 

PART 2. 

THE PROPERTY AND ITS VALUE. 

MINERAL lAND 

The list of claims following are owned outright by the Golconda 
Extension Mining Co. free and clear of encumbrances Valley View, Valley 
View HI, Goldsmith, Oro Plata, Mariposa, Wedge, Todd, Baid Bine HI (1), 
Ing Fraction, Todd H2, Mispah and Mispah #1, 2, 3, 4, 5, 6 and 7 (See Plate). 

The following are held under option for 2 yearsl Daddy, King, Lane 
and Stone Cabin. 

The following are patenteds Todd, Mariposa, and Oro Plata. This 
map attached shows the looation of the claims and the number of veins 
showing. 

VEIN FORMATION 

On the Golconda Extension property there is a 8,Ystem of veins that 
is closely associated with the intrusive granite dikes. First, we have 
the Mariposa Vein denoted by BOC on the map attached, shaving the vein 
formation. All of the workings of the Golconda Extension Mine are on 
this vein between the points B..c and high grade ar'e has been stoped 
to an approximate depth of 280 feet and for a length of about 600 feet. 
The rrosperity Tunnel of the Golconda Mine adjoining is one the same 
vein denoted by F-O. It is 2240 feet from the mouth to the Goloonda 
Shaft, which it cuts at a depth of about 600 feet. This tunnel has 
produced large amounts of high grade ore. 

The Mariposa Vein B..c-E is well defined, and lies in an area approxi­
mately 100 feet in width, which is well mineralized, and contains maqy 
rich pipes or off shoots. This area 1s denoted by D-C on the map. 

The main vein on the property is the Todd Vein, which lies on and 
has the same dip as the intruaive porphyry dikes. This vein is about 
20 feet in width in places and is very productive of goodgrade lead 
ore on the Golconda property, ospecially so where it intersects the 
Mariposa Vein at the point E south of the Golconda shaft. This Todd 
Vein has never been cut on the Golconda Extension Mine but one or the 
first shipments from Mohave County was made from this vein, the ore 
being taken from the vein at the point A in the canyoh where the vein 
and porphyry dikes interseot, and are broken, causing a change in strike. 
It may be reached by extending the drift on the 40-foot level, about 
UJ feet farther, and on the l80-foot level, by extending the drift about 
100 feet. At these points of intersection of the two veins there should 
be a very enriched zone similar to the one south of the Goloonda shaft 
at point E. The Mariposa Vein probably owes its enrichment to hot mineral 
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bearing solutions from the Todd or primary vein, at the time of igneous 
activity, and fissuring when the vein matter was deposited. 

ESTIMATION OF ORE RESERVES OF GOlCONDA EXTENSION MINE 

As explained above, the workings of the Oolconda Extension Mine are 
approximately 280 feet deep, and 600 feet long. These work~s have been 
stopedJ the high grade iron sulphides, containing large values in gold 
and silver, being shipped as they contain very little zinc, not enough 
to be penalized for smeltingJ the lower grades, being a mixture of zim, 
lead and iron sulphides, were left 1n the stopes. 

The high grade values occur in a banded quartz gangue, in three dis­
tinct pipes through the length of the wori<ings, the ground between 
being a good milling grade zinc ore. These rich pipes, or streaks, run 
from 4 inches to 3 feet in width and usually are found on the hanging 
wall side of the vein, and sometimes on both hanging and foot wall, the 
vein matter between being milling zinc ore. 

In my estimates following, I have been very conservative and the true 
value of the are reserves is probably twice the value I have fown. 

Taking a vertical depth of 250 feet, and a length of 350 feet, and 3 
feet as the width of stope, we have in the stapes most of lihich are nearly 
full, 250x350x3, equaling 262,500 cubic feet of broken are. This are 
runs about 13 (1) oubic feet to the ton. 

262,500 cubic feet of are is approximately 20,000 tons. Assuming 
the stapes are only half full gives 10,000 tons. This are runs about 
820. per ton in value, or $20. times 10,000 tons, which equals $202,000. 

Milling are in places in the mine that can easily be broken down from 
the walls in old stopes and vein matter that has not been stoped, can be 
taken as 15,000 tons haviilg a vuue of $20. per ton. 

The above estimates are for ore values about the 230 level and do 
not include the ore that will be opened up by drlfting on the new lower 
level. This lower level will open up virgin territory 67 feet in depth and 
600 feet in length which will carry the high grade values as well as the 
low grade milling orcs. 

The probable tonnage and value in this area will be 600 x 67 x 3, 
which equals 10,060 tons. 

EQUIPMENT OF THE PHOPERTY 

Mill 

The present mill on the property is not operating. The equipment may be 
used, however, with a few additions, as an experimental plant. It is as 
follows I 

1 Gas Engine, 2$ H.P. 
1 Grizzly Screen 
1 Blake Crusher for coarse ore 
2 Nissen Stamps--1200 pounds per stamp 
Stamp Screens 
2 Wilfrey Tables, 1 ~namo, 10 l.W., 115 V. 
1 E1ee. pump f or pulp 
2 Horizontal Tubular u5 H.P. Boilers 
1 Compressor 125 cubic feet free air per minute 

Will run two Jackhammer drills. 
1 Steam Hoist 25 II.P. Drum Capacity 1000 feet 7/8" rope. 
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Other Equipmentl 

Cost of Labor: 

Cost of Powerl 

Cost of Timberl 

1 #7 Cameron sinking pUlllp 
1 #6 Cameron sinking pUlllp 
1 fire assay outfit 
Blacksmithing outfit, trucks, cars, tools, 

drills, etc. 
, buildings with accommodations far 35 men. 

Plenty of men can be obtained for all labor 
requirements. 

Minersl $4 to $4.,0 per shift 
Muckersl $5.50 
Pumpmen I 16. 
Engineers I $4 to $4.50 
Carpenters I $4 
Topmenl $3.50 

Fuel oil can be laid down at mine for 2 cents 
per gallon. 

Electric power can be 'fUrnished at $12. per H.P. 
per month at present. Within 2 or J years 
electric power will be reduced to $4.50 to $,. 
per H.P. per month, power coming from the Govern­
ment site on the Colorado River. 

Timber can be laid down at the mine in carload 
lots at $23. to $28. per thousand feet. 

The present two-compartment shaft, each compartment being 
4 x 4 feet in the clear, is too small for a large daily output, 
but can he used to advantage in hoisting high grade ore, about 20 
tons being hoisted per ohift, or 60 tons every 24 hours. One 
compartment only is used for hoisting the other as man-way and pipe­
lRq. 

TUNNEL AND TUNNEL SITE 

The property should be opened by a tunnel and a site haa been 
located on the Mispah claim. This tunnel when run will cut five veins 
between the portal on the Mispah claim am the shaft on the Mariposa 
claim, and 2 more on the Valley View and Valley View #1, or 8 in all, 
including the Mariposa Vein, on which the mine workings are located. 
From all of these veins, shipments have been made. The tunnel will 
cut the Todd or main vein of the district at a point that will give 
about 600 foet of backs on the dip of the vein. 

This tunnel should be double track, am by survey will cut the 
Mariposa vein at a point 1620 feet from the portal and 40 to 50 feet 
below the present bottom level of the mine. Working 3 machine drills 
in the face 10 to 12 feet per day can be made at a cost per foot, not 
to exceed $10. The territory opened up will be large, and the veins 
cut at tunnel depth should produce a good tonnage of shipping grade 
ore 88 well as large tonnage of milling grade. I am inclined to be­
lieve ~ter studying the mineralization in the district, that enough 
shipping ore can be removed from this tunnel, while it is being driven, 
to pay for the cost of the work and advise starting the work as Boon 
as working capital permits. 
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DEVELOPMENT IN THE PRESENT MINE 

While the mill is being put in operation and the tunnel work start­
ed, development should be carried forward in order to block out enough 
ore to warrant the expenditure for a mill equipment that will be able 
to handle 100 to 200 tons per day. This mill will be located at the 
portal of the new tunnel. 

Part u. 
COOCLUSION. 

A t the time of my visit to the Golconda Extension Mine, the work was 
being carried foward on the lower level to intersect the rich high grade 
ore found on the upper levels. This pay streak shows on the floor of the 
280 foot level and can be underhand stoped at present at the rate of 5 to 
10 tons per day, but I would not advise mining this ore until it is out on 
the lower level where it can be overhand stoped at small cost. The lower 
level is in good ground, milling grade zinc ore showing in the drift, and 
from calculations made from survey, taking into account the dip of the rich 
ore on the level above the high grade body, should be encountered at ll5 
feet from the shaft. The drift is now in about 100 feet, and advancing 
at the rate of 4 to 5 feet per day. 

There is enough ore in Sight in the mine to warrant the expenditure 
of the small amount necessary to equip and put the mill in operation, and 
this alone should show a profit of $)00,000. Regarding the values holdill1: 
at depth the production of' the Golconda mine adjoining proves that they go 
down to a good depth, and as explained in former paragraphs, the fiSsuring 
was sevexe at the time the igneous dikes were intruded into the country 
rock. The Golconda 1s now mining at 950 feet below the collar of the 
shaft, and the values have increased with dep~h. I am told that the pro-­
duction is around $200,000. per month, a good percent coming from the 
Todd vein which can be easily opened up at depth at the Golconda Exten­
sion Mine. 

Another mine proving this contention is the Tennessee a few miles 
away, hut in the same mountain range and a similar vein formation. This 
company is now mining at 1400 feet, and it is said that the richest ore 
is found in the bottom, and that the production was around $875,000. in 
January, 1916, the ore averaging $200 per ton in carload lots. 

The Golconda Extension Mine is favorably located, and conditions will 
be ideal when it is opened up and developed by the proposed tunnel as 
this will do aw~ with a steep haul in bringing in supplies and should open 
up very large ore reserves and do away with all puaping costs, besides 
furnishing enough water for all mill requirements, as water is not alw~s 
obtainable in this semi-desert district, and is a valuable asset. 

Upon my trips underground during my examination, I was surprised at 
the amount of ore showing in a mine that is not at present producing. 
The mine has produced heavily in the past, and still it is only what 
miners term "scratched". 

The Golconda Extension Mine, formerly the Oro Plata, had the reputa­
tion of being the largest and heaviest produoer in the past 1n thta dis­
trict, and I believe it m~ again take the lead as the largest and heaviest 
producer 1n the Cerbat Mountain Range for the class of ore mined. 

As a mining engineer, I consider the Golconda Extension Mine as 
excellent property, and believe that it will have many profitable years 
of production, when developed for large scale operations. 

George W. Danchy (signed) 
I.R. 
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On the Golconda Extension on Plate #19 referred to, there will 

be found a long section of the deepest working in this vicinity. A 

second reference on Plate #2 will show five veins running parallel, 

some being within a hundred feet of each other. On examination of 

this immediate section there will be nine veins found that have pro­

duced, or are thoroughly mineralized. From the New York claim to the Oro 

Fina, the veining system will supply ore in tonnage lots daily to sup­

ply full capacity for the tunnel by themselves. The Golconda, while it 

is still a good mine and can be worked at a profit (if through a tunnel 

and only by this method), yet there are other close deposits which are 

virgin and will duplicate what the former has done. The Golconda itselfi. 

would have paid for tunnel. 

PLATE 251 

The Black Foot was not open to inspection because of cave-ina. 

However, the writer learned that this vein only had one ore chute ex­

posed in the Black Foot wrkingn. This had high values in it (about 

$60. ore), yet the vein was only about 8 inches wide. The ore, after 

it reached the primary state, was steady in values and width. or course, 

this would not make"a tonnage for mill, yet it could be mined on a 

narrow vein, if put through a tunnel and efficiency shown in the work. 

The sample taken from the dump was what had been cobbed out. 

On the Hill Side, a shaft was sunk to 150 feet, but nothing was 

found. It has been learned lately that they expected to cross out to 

the Tub vein, but it would have been better minine to have sunk in the 

latter, even i! transportation was ,'more difficult. 

The Polaris is on a vein about 10 feet ~~deJ just where the chute 

is was never thoroughly detennined, or where the pay streak was. It IIdght 

either be a low grad~ heavy tonnage, or of tho Black Foot type. There 

is not enough work on it to determine this point. However, between the 

walls, there is a big 100s8 range (1). which could contain big tonnage. 

PlATE 261 

The Annex is a good looking claim. An odd occurrence takes place 

here as the primary ore is eXposed in an outcrop about 4 to 5 feet wide, 

running in reasonable values of $22. per ton. 
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THE NEW YORK I 

A sample of the out-cropping here ran $150. but a shaft which 

reached the primary ore produced $34. in values. The vein is about 

S feet wide of pay ore, but 9 feet between walls. It will be remem­

bered, as we proceed, that all of these !%,operties were worked under 

every possible disadvantage--no water, no wood for fuel, and transpor­

tation almost impss1ble, but work was carried on somehow. 

It might be wondered if there are any veins in this section except 

those that show values) there are, but we are reporting only on those 

that do, and there is a chance that the ones that look unproductiv~at 

depth will have large pay deposits in thESe 

PLATE 127--THE MINTa 

This mine was always locked when we have heen there, so we had to 

ask the owners in regard to it. They reported 4 feet of ore that ran 

$15. and as it was but little higher than the dump samples we took, we 

thought they might be about right, so we cut their estimate down one­

half, and took our own values for our estimate. 

TIlE LITTIE BOY I 

This property is one of the real good looking claims, and is at 

present being worked with much zeal by a new man, but he will fail to 

make a profitable producer of it, because of the transportation quea­

tion, which will eat him up both in the hauling to the property and the 

hauling from it. However, the ore sampled up very well, and the vein is 

from 4 to 10 feet wide. We were not able to go over much of the workings 

because they were old, but sampled the dumps from the different holes, 

and had an average of more than $20. por ton. Of course, by sortinij it 

1.8 probabl~ that this could be brought up, but it is proposed that with 

the tunnel to use,everything that looks as though it will make even a 

little money will be mined so that we can produce a tonnage and not 

be bothered with hand sorting in any way. It is said to have produced 

about $250,000. The property can be secured when we desire it. 

PLATE 28--THE NIGHT HAWK I 

There are 2 veins here that lie very close to each otherJ one is 

high grade, but small in width, only being about 6 inches. From it was 

shipped a lot of ore that ran from $)00 to $800 per ton. While this is not 

detrimental, at the same time where the vein is small, it does not have 
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the continuity that a larger vein has, and so cannot be depended upon to 
make a continuous tonnage producer as a large vein. The other ledge on 
this property has not been worked to much extent, as it was of lower 
grade running, only about ~18., which of course could not be worked with 
the physical conditions that surrounded it. We quote from U.S.G.S. Bul-
letin 397 by F.C. Schrader, page 103. 

"The Night Hawk and Rip Van Winkle, two adjoining mines, are situated about half a mile southeast of the Alpha mine, both on the same vein in the steep northwest slope of the mountain, at an elevation of about 5000 feet. The country rock is pre-Cambrian gneiss. The vein strikes north­westerly. In the Hight Hawk, it is reported to be developed principally by a drift 1400 feet in length, whose face is located about 700 feet be­neath the apex of the vein. The vein is said to be large and to contain a "pay streak" of sulphide ore ranging from 6 to 18 inches in width. 

The ore shoot in two localities has feathered out, and in both has been recovered with its usual values by . cross cutting into the foot wall. Much of the ore is richJ some of it is reported to have averaged t~,ooo a ton in carload lots. Acoording to record sheets of the Sampler Co., who bought most of the output from April, 1887, to january 20, 1900, the ore averages about 3 ounces · of gold and )00 ounces of silver to the tonJ the production during this period was 464 tons, containing . values or about '244. a ton, amounting to about '1l3,000. The total output of the mine is reported to be $180,000. and was produced at intervals during thll last seventeen years." 

THE CUEOO 1s an undeveloped property ~n the crest of the range and has 
the continuations of both veins from the Night Hawk. The outlook is good 
for a future producer. The veins are strong and the outcrop apJl! ars favor-
able. The oost of transportation has cut off all hope of the future of the 
property and like others it has prohibited any development. 

PLATE #291 

This will be one of the real priBes of the whole tunnel. The ore 
bodies here are very large, and the veins are often 150 feet from the 
hanging to the foot wall. Do not consider though, that there will be 

continual values as given in s8.ll1ple for the entire distance, but it has 
the best outlook for the most enormous tonnage that the writer has ever 

seen outside of the copper and iron deposits. These veins are a porphyry 
and at this· point the character ot ore seems to change as most of the 

values are in copper. The shoots of ore are as long as a thousand feet, 
whioh is certainly remarkable. This statement might be doubted, be1~ 
so unusual, but through this territory of Plate 29 passes one of the 
veins on which the Banner ore shoot is being worked, and which has one 
continuous stope 1800 feet long. On the Porphyry Copper, the outcrop, 
which carries itself like the comb of a rooster, has been mined by just 
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shootlj~ the outcrop off. Some ore from which the good ore has been 

sorted was left on the dump and was sampled, out of this we got $28. 
in one place and $14. from another vein worked in the same way on 

the same claim. 

THE ALPHAs 

The Alpha is one of the developed properties and has produced to 
some extent, and the vein is very large but it is not high grade. The 
part of, the mine we were able to enter had gold and silver values through 
about 8 feet that sampled 35.(?) in the upper tunnel, ~h11e to the east 
of this point in the shafts, we got 844. and $16. in precious value~. 
In the l~west tunnel the body of ore was of width enough to allow the 
tunnel to be driven in without either side of the ore being reach&d. 
The books of the company show (the last organization that worked it) 
that 500 tons ore was ohipped that ran $25. in gold, silver and copper 
to the ton, and that the transportation and smelter treatment ran them 

in the hole $1.50 per ton. The letter following is frm Mr. Tom HcGraw 
who was the last foreman on the mine, who is now on one of the neighbor-
ing mines worked by this firm, and he has volunteered this information. 

Gibson, Gibson & Gibson 
Kingman, Arizona. 

Gentlemen a 

Regarding the workings of the Alpha, the lower tunnel runs back about 900 feet, where we took out ore where the ore shoot was 200 feet long. The ore WIlS still 1n the face of the drift, and both sides of thi1l drift were in ore. 

The values 1n the ore shipped was some $25. in gold and silver, the silver being about 4/5 of the value, and at that time ailver was selling at 56¢. We took a stope of one hundred feet for 4 feet high, and took out 800 tons and shipped it as mined. Just at this timo, aU of the build1.ngs at the mine burned, and the road was washed out, and as there were not any returns from the ore shipped, the mine was closed down. 

Respectfully yours, 

Tom HcGraw (signed) 

The following is copied from the U.S.G.S. Bulletin by Schrader, p. 10)1 
"The Alpha mine is located in the eastern part or the basin, at an elevation of about 5,000 feet. It is owned by Peter Cooper, Oscar F. Dennis, and Mrs. Smith. It is developed principally by two drifts, the upper one 400 feet, and the lower one 200 feet in length, both of which trend about S 30 degrees E. along the vein, almost directly across 
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the r. ;. r:'ike of the pre-Cambrian gneiss complex. The croppinge are 
a prOminent reef of black iron and manganese stained quarts. The 
vein varies frOm 4 to nearly 20 feet in width, and consiste princi­
pally of a gangue of imperfectly banded, fine-grained, sulphide 
bearing quartz, in which the ore occurs. The ore contains silver 
sulphide, pyrite, galena, zinc blende, and chalcopyrite. 

The mine is reported to have been a good producer. A consigrunent 
of hoo tons of ore is reported to havo nett.ed ~125. a ton." 

THE DLUE DELLI 

The Blue Bell, while only a prospect, looks very live indeed and 

from a very thorough sampling it showed an average of over $30.(1) for a 

long distance on the vein. Plate 31 shows the width of this vein, while 

Plate 30 shows the vein on the Porphyry Copper lIhere the are had been 

mined out of the outcrop. 

PLATE #32--TIlE SUMMIT PROPERTY 

The Summit property is the only one developed in this group to 

a~ extent. The outcrop here ran $2, about half way down the values 

had increasedt.o $6., and down at the bottom of the shaft, which was 

about 200 feet deep, there was a vein of ore nearly 15 feet wide, that 

rant '12. At the bottom of this shaft, I understand that a water level 

was hit whioh, while it did not raise the water above the level sam-

pled, yet it was hard to keep it pumped out and work was stopped. If 

this width would continue, and there 18 no reason why it should not, 

to the tunnel level with the shoot of ore as long as it is, it alone 

will keep the mill at the mouth of the tunnel in ore for a long time. 

The other properties are not exposed enough to make reasonable 

reports on them. The Silver Monster is part of the ore shoot on the 

Summit, the Skyscraper has some values ($4.) in a little worki~s with 

a wide ledge of mineralized quartz, while the Minera Hope, as far as 

could be determined, leaves little hope as far as values are concerned. 

The next property down the hill, however, has somo very good values 

in it, and it is possible that with depth the Hope will encounter SOlll8 

ore, 

PLATE 1331 The tonnage on this property will be beyond all conception 

if the size of the veins hold out, and it is ap~8ntly strong enouGh to 

hold its own against aqy intrl.lsion of other rocks. It might fault or 

bend, but it will stay for a long distance, 
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PlATE 341 

While a little indistinct, shows its proportions, as it travels 

through the count~. 

PLATE 351 

The Armour Mine is another shaft tha t can be followd down with 

much interest. At the surface, the ore ran hardly a trace, but as it 

deepened, it showed a continual improvement both in values and width. 

For at the bottom there is a pretty vein of ore well defined, and 

running $13. in precious values. It would make concentrating ore 

very fast even if the vein did not widen any more, but it apparently 

will continue to enlarge, judging from the conditions one sees as he 

examines the geological conditions in the shaft. 

Just to the east is the Rico, which is in a state or development. 

In the lower workings, which is on a differen vein from the Armour, 

there are about 2 feet of ore that will run $)0. Bordering the Rico 

is the C.O.D. J which haa produced ve~ heavily of high grade ore down 

to 600 feet and is now being operated. 

On personal examination of these properties along the route of 

the tunnel, there will be found properties that will be interesti~, 

but are not mentioned in this report, because it would be tiresome 

to go into the details of them all, and the best are shown 1n this 

report and are enough to justify the driving of the tunnel, to its 

proposed limits. 

~I As to the mill, it will contain only such machine~ used in 

general up to date concentration. 

POWER I The power can be produced for about l¢ per K.W. 

LADOR CONDITIONS. The labor corrlitions are such as are found in most 

western camps at present. 

TRANSPORTATION. The transportation from the mill to the railroad 

should be done by a switch 3 miles long from the Santa Fe Railroad, 

which would reach its terminus at a 3 percent grade. The cost of 

this and terms are noted on separate page. 

OnE VALUES AND PRODUCTION I The value of the ores, wherever mined to any 

extent, range from 812. (?) up to $50. The average value will be from $15. 
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to $25. mine run. Of this class of are, when the tunnel is completed, 

there should be some thousand tons or more mined every day. 

£22!1 The cost of the project which will include 5 miles of tunnel, 

and 2 miles of laterals, with ventilations, should amount to $350,000. 

A power plant for doing· this work will pltbably be installed at a cost of 

825,000. When the project is in full blast a larger power plant will 

have to be installed, but for $25,000. all power needed for development 

and some mining can be had. For the equipment there will be needed some 

$100,000. which will include the water, air, and power pipelines, cars, 

trackage, drills, steel, and incidentals. 

EARNINGS. Thill will supply a tonnage of at least 1000 tons a day for 

a mill, which should be built to this capacity for not to exceed $400,000. 

which vill have coroentration by tables and notation. The tunnel should 

transport 1000 tons of are a day for which it should receive at leaat 

$1. per ton, at an actual operation cost of about 20_ per ton,· besides '. rock 

for which it should be paid some 25_, which is small margin above cost. 

The mill should make a profit of at least $2. per ton, and if the ores 

average only $12., which is a low estimate, there should be sane 13. per 

ton profit in the mining, or in other words, it should not cost to exoeed 

$7. per ton for handling this ore when mined through a tunnel, milled in a 

large plant, connected with the trunk line by standard guage switch. So 

under this heading the mining operation should net $3,000. per day, trans­

portation $800. and mill $2000. per day. From thiB amount 10% should be 

t aken for depreciation and 10% for interest, leaving a net income of 

$1,600.00. 

'r UNNEL CONSTRUCTION COSTS. In figuring the costs of this tunnel we find 

that they are lower than the costs of other such work, from 15. to $10. 

a foot. This is because as the tunnel proceeds, part of the work done will 

be charged to the mining end, and not to the tunnel work alo~. For in­

stance, the overhead aiaounts to 801T18 $3. a foot or more, if the tunnel were 

to be driven along (alone?), but if there were veins being opened up and actual 

mining taking place, no matter if it was only development in the blocking 

out of are, the overhead would be charged partially to that work, the sam. 

engineering (power) force supplying the power for mining as well as for 

the driving of the tunnel work. The haulage could be charged partially 

to the mining for the same motor that would haul out cars from the fac. 



or the tunnel would pull ore at such times as it was not doing tunnel 

work. T~ same ventilation system would sever branches, and as the 

tunnel will cut several veins by the time it has entered a thoU!and feet, 

and continue to cro~s new veins up to the end of the work, these costs 

will be divided. 

The ~ollowine coste will be charged up to the driving or the tunnel 

with the understanding that the costs of drivin~ the tunnel will soon be 

only the addition of power for the drills, timber and powder, far there 

will probably be a hundred men working in the actual mining, while there 

will only be 4 to 8 in the face of the tunnel. 

However, for the first mile tho work can be estimated in the following 

for two shiftsl 
4 machine men at $6. per day 
4 muckers at $S. per ~ 
1 engineer at $7. per day 
Powder 
Timber 
Incidentals 

$24.00 
20.00 
7.00 

10.00 
20.00 
20.00 

Two shifts should drive 10 feet a day, which makes it less than $lS. 

per foot for the driving of the tunnel properly. 

CONSTROCTION OF TUNNELl 

The tunnel will be constructed to proportions of 5 by 7. This seems 

sMall at first glance but will allow the clearance of a two-ton car. 

Switches will be put in for the passage of trains. At such times as 

oonditions call for double track, the tunnel can be enlarged. This will 

cut initial cost. Timbering will be needed where the tunnel crosses 

veins. In running laterals they should be run parallel with the veins, 

and a short cross cut made to them when wanted. This will save timbering, 

which is costly in this country. 

EQUIPMENT. The cost of equipment io a matter which will grow as the 

mining operations enlarge. For the 1unnel proper, three maohines would 

be enough to drive it, two active and one auxiliary, while to make the 

mine produce a thousand tons of ore, and carry development ahead, there 

should be 150 machines which will cost from $200. to $)00. each, depending 

on the size and work they are expected to do. 

The piping for ventilation with the power oarrying pipe and piping 

for water lor drills will come to at least $15,000., the rails $6,000., 

oars $25,000., drills $37,000. The foregoing is full equipment for completed 
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