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Gentlemen: 

- '- .... ~.~' .... 

19407 North 33rd Avenue 
Phoenix, Arizona 85027 
1-602-869-6859 
~ovember 30, 1987 

Enclosed is information on the famous TENNESSEE-SCHUYLKILL MINE at Chloride, 

Arizona. This large property, all patented, has a recorded production exceed-

ing $20,000,000.00. We are enclosing information completed by Mountain States 

. Resource Development, Inc. · According to the Wallapai Project complet~d by · 

Cimetta Engineering & Construction Co., Inc. for Mountain States Resource 

Development Co., Inc., the TENNESSEE-SCHUYLKILL MINE contains proven and 

probable ore reserves of 350,000 tons and possible ore reserves of 2,800,000 

tons. In addition, the Tennessee Mine also contains a large dump of 500,000 tons 

containing approximately 50,000 ounces of gold. 

If you desire a large property with real reserves, then we invite your inspection 

of this fine property. We desire a lease-purchase arraignment and some up front 

money wi 11 be req·u ired. 

We will be .glad to personally show you the property. 

Frederic M. Rothermel, Ph.D. 
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The Tennessee Mine ilt Chloride, 1970. 
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~erested here and a steady flow of 
ment on an extensive scale. This 
Lantinl, sure growth and development 
'hy? Because we have the ore-great 
I up, mined and milled, and the profits 
~ s to see what this field is doing and 
l n call of the wonderful opportunities 
htly develcped, district. 

E OUTLOOK 

.try had a more promising future than · ' " 
lning District is attracting attention .", 
~ are coming from all over the United 
resources, development; milling facili- , . 
hat during the year 1917 many more ." . 
• dded to the gr.owing list we now have ,,' ~ , 
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nage of low-grade ore on dumps can' .· · .. ~· L . 
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d Butte. .. .., . . .'. " .' . ,,~:;~ . . 

country have personally examined this ·;}, ~ .' 
rse ' the permanency . and continuity of '·; f! . 
following brief excerpts culled .at ran- ' ~ ' : 
f engineers and geologists: . . ' ~ . . .. 
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. Iolle." . . . t-~ . .. . ~ , :. 
. Imos t every mining district In the southwest, 
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u n~ ali<I well <ie-fined. and thet'e Is no ",lues tlon . -.',i : 
!l t inulty to n tnuch greater ' depth than . It I. -.:- r:: 
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i tiollsnre here for ti;c ~xis'~~nce oC or~ b~dles :};~ , 
m tentll," ' . . : ;~ . 

given a brief summary of the~~st im- .• ~ . 
rincipal mines of the district and what 
',e up a studr of these, allow us to call ~: 
feature of the present situation, viz: . ' . 
district have gone deep, the Tennessee 
Golconda developed to the 1200 . level, : . 

day, a powerful argument in favor of 
done, score!i of others can and will do. . 

'iy scratched and results achieved as out-
el that the Chloride District has before 
'velous possibilities. We do not believe 
:ed States today a mining district offer- .::. 
pport unities than Chloride. '. ' . 

THE TENNESSEE MINE 

This famous mine, the largest producer of zinc-lead ores in the 

Southwest and the deepest mine in Mohave County, is situated about 

one mile east of Chloride's post office at the upper end cf Tennesee 

Avenu.e .. It is operated by The Needles Mining & Smelting Company, 

a subtndlary of The U. S. Smelting, Refining & Mining Company of Bos­

ton, who took hold of it in 1910. The mine has been worked for 25 vears 

and has a record of production conservativelv estimated at n'early 

$20,000,000. . 

The :real discovery of this remarkahle mine dates from 1894, 

when th~s group was located by A. M. Mac Duffee, a pioneer mining ' 

and ~usm.ess man ~ho has long been prominently identified with 

the hlstory, of Chlorlde and Mohave County. Prior to . that time, vari-

ous other: •. par- . . 

ties who ~ held 
the ground fail- . - . .... 

ed to dis~over: ; ." , . . .. 
the existence of ' . . , 
the ore shoot, 
and the claims 
were allowed to . 
lapse. Mr. Mac­
Duffee went far­
ther . north to ' 
sink his · shaft ·,.:: 
and immediately 

. uncovered . rich 
galena ore.-

There are two 
roughly parallel 
veins, the . Ten­
nessee and 
Gre at · Lea d. 
The fa I'm e r 
strikes almost 
true Nor t h, 
while the latter 

" .... ; ,. 

.'~' ." . 

trends more .' to . . 
· the· . Northeast. . TENNESSEE MINE, CHLORInE, ARIZON.A: 

While some are was produced from ' the ' Great Lead, almost 

the entire operation has been confined to the Tennessee vein. 

This vein dips to the East an average of 78 degrees from 

horizontal. but the dip is variable and for the last 700 feet has 

~een almost vertical. This last fact is of considerable importance 

mas much as it shows conclusively that the ore in this district goes 

deep and also proves that after a vein enters the primitive formation 

it is unlikely to be disturbed by those forces of nature that often 

break, shatter and dislodge veins nearer the surface; nor must we 

overlook the great satisfaction felt by the mana~ement in being able 

to calculate with reasonable certainty just where the ore. will be en-

countered · on each succeeding level. . " . 

. . The Tennessee vein is quite lal:ge, being as muci. as 30 feet wirle 

. m places and averaging 12 or 15 feet. The gangue cunsists of quartz 

and porphyry between , walls cf pegmatite and schist. In this vein 

are lenhcular ore bodIes of sulphide ore, somet imes as .high as 2::' 



,,' 

feet in width. averaging 3 to 8 feet. Zinc, lead, and iron sulphides 

occur in variable ratics, and the ore als:> carries copper, gold · and 

. silver. The ore shoot is several hundred feet in length. There are 

. three shafts on the vein, the deepest being 1440 feet in vertical 

depth. A summary of the extensive development underground to 

date shows the foIlowing footage: Shafts, 2700 feet; Cross-cuts, 

1100 feet; Drifts, 8400 feet; Raises, 4500 feet. . 

Here is a mine that has produced from the surface down, the 

best values and largest are bodies having been found on the lower 

levels, yet its future bids fair to excel its past. The work of sinking 

to the 1600 level is now being prosecuted rapidly. Several cars of are 

have been shipped daily since the Santa Fe extended their line to the 

Tennessee are bins in 1912.. During considerable of this period the 

shipments averaged from four to six cars per day, the ore going. di­

rect to the company's mill and Smelter at Needles, California; · Con­

stant additions including modern electrical machir.ery, are being 

made to the extensive power equipment already in use, a large force 

of men i8 employed, and preparations are being made to excel last 

years output. N. J. Churchill, a graduate of the Michigan School of 

Mines, is the efficient superintendent, having assumed charge 

shortly after the property was taken over by the Needles Company. 

While the Tennessee has been developed into a wonderful ·mine, 

we are firmly of the opinion that a great many other properties in 

the Chloride district have equaIly as good showings as far as they 

have gone as had the Tennessee at a corresponding depth and thnt 

they, too, will likewise develop into great dividend payers if they. go 

geep a~d reach the more pe~manent ore zones. Judging from present 

mdlcatlOns, the year 1917 wlil herald the opening up of several other 

mines of e:tual magnitude. In this connection, allow us to call your 

attention to t.he belief held by many mining men-and freely expressed 

by them-that eventuaIly the Tennessee will become a great producer 

of copper. It has been reliably reported that there is a very gratify-

ing increase in gold values being found on the lower levels. . .. 

SCHUYLKILL 

This property, owned and operated by the Schuylkill Mining Com­

pany, has long been considered one of the best in the district. und 

with good reason. On the south the Schuylkill endlines the famous 

Tennessee. There are two patented claims, the patents having been 

among the first issued in this region. The vein goes down nearly 

vertical, with a slight dip east, and the strike is N. n degrees \\'. The 

vein walls are unusually smooth and regular. 

. The working shaft, a slight incline, is 500 feet deep, the levels 

being 100 feet apart \·ertically. The very large dumps of many thous­

and tons show the extent of former operations. At least 50 per cent 

of this dump are is of milling grade, the values being in gold, silver, 

lead and zinc. 

A very aggress i\'e campaign of development has been followed hy 

the present company· since acquiring control in the early part of 1916. 

Considerable new modern machinery has been installed and explora­

tory work underground has been pushed with vigor. ",,'{ork is laid out 

on all fi\'e levels and at pre~ent they are drifting, winzing and raising, 

all in ore. Some very fine ore, much of it high-grade. is coming from 

this mine, although the present plans are confined to development 
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rather than extraction of the large bodies of ore already opened up 

on two levels. Very soon the work of sinking the main shaft to a. 

depth of at least 1,000 feet will be begun . 

While considerable of the ore now being blocked out is of ship­

ping grade, the Schuylkill on an average is a big milling proposition 

that promises good profits and it is the company's intention to erect 

their own mill just as soon as developments in the mine justify; 

this date is not far distant, judging from their present showing 

underground and on the dumps. In a tunnel near the surface the 

ore shoot is 8 feet wide and they are now raising on this ore from the 

200-foot level. On the 500-foot level the ore shoot averages at least 

5 feet wide . 

Equipment includes a 100 H. P. steam hoist; 108 H. P. gas 

engine; 460 Cu. Ft. Sullivan Angle-Compound compressor; drill 

sharpener; D. C. electric lighting system, etc., all well housed. The 

property has ' all the earmarks of a winner and the management is 

. highly gratified with the showing thus far. W. M. Leete, the super­

intendent, is an assidu:lUs worker and is rapidly developing the 

Schuylkill in ·. a very practical and commonsense manner. Mining 

men freely predict that this will be a great mine and some think it will 

rival its big neighbor, the Tennessee. 

ARIZONA· BUTTE 

. The Arizcna-Butte Mines Company was organized about a year 

ago to operate the following sextette of n-:Jted one-time producers 

. of ~ich ore: Alta, Banner, Infallible, Jubilee, Pril}ce George and 

Tigress . . We have at hand authentic data showing the total combined 

pro~uction of these mines to have 'exceeded $1.,000,000., the ore values 

. ranging from $100 to $1,000 per ton. This group covers 250 acres of 

richly mineralized patented ground about 10 miles south of Chloride . 

The company also owns several other promising claims, thus giving 

them a total of 500 acres in one continuous group. 

. In the 'early days, when operating costs . were high and before 

the :advent of railroads and modern milling practice, only high-grade 

ore .. was handled, the ore running from $15 to $30 per ton being left 

behind as worthless. The advancement in metallurgical science and 

mining methods since then, coupled with the installation of modem 

equipment, has changed all this; now, $30 ore is considered high­

grade milling ore that will readily yield good profits when scientifi· 

cally treated. This is one reas<on why the Cerbat Range presents such 

wonderful opportunities to mining men. 

, The Arizona-Butte Company, seizing the opportunity so plainly 

evident, acquired this valuable group and immediately erected a 

200-ton concentrating mill to treat the ores from their extensive 

holdings. This mill has now been in operation several weeks and is 

turriing out 5 cars of concentrates per week. Gradually this output 

will be increased as more adequate mining equipment is added and 

ore blocked out. Figuring silver, lead and zinc even at their former 

!ow prices, it is a safe estimate that over $1,000,000 of millable ore 

1s now available in the mines and old dumps of this great property. 

The estimated total operating cost per ton d this mill ore is figured 

at $7.60 maximum; just figure out for yourself the profit per ton on · 

ore averaging only $20 per ton and you can obtain a fair idea of the 

commercial value of a yast tonnage of such milling-grade ore now 

11 
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Al Currenl Prices Of 

126 . CO:\TnlOl:TIO:\S TO ECO:\O~IIC GEOLOGY, 195.1 

'fAIILS: · I.-Prndurli,,11 IIl9nl.l. Jih,f, ropP'r, I((:d, anti zinc in Il:e JI-IIIl'lpci didri,', 
. .11,,11,",( COUIII!!, .-Iriz •• J!JO.I-~S, i .. It"l1~ 0/ rcCOl'f'"rl m,'a/3 

(C'oml·ilr<1 b,. ~Icul [('OlIol1lies n"nrh. U. S. Du't:>u 01 :'11"." S.lt t..~. Cllr. t.:t~hl 

Ital . ........... .. 
I~.\ . ............ . 
I!"(~ ............ .. 
1~17 ............. . 
1'lCI'I ............ .. 
I ... " ............. . 
1'10 ............. . 
1911 ............ .. 
"I~ ............ .. 
Hll . ............. . 
"II ....... ~ ..... . 
"13 ............ .. I"" ............ .. 
191: ............. . 
19IA ............ .. 
1?19 ............ .. 
I:; ·.~ ............. . 
I~:I . ........... .. 
I~~: ..... -.......... . 
17:l ............ .. 
l~:' ...... __ ...... . 
1~1.' ............ _ ..... . 
19!~ ............ .. 
J~:r: ........... _ •••• _. 
I~:!S ............ .. 
Hr19 ............ .. 
I~~O ............ .. 
\~11 .......... _ .. 
1~:;2 ............ .. 
I~:'.J ............. . 
lUi ............. . 

· 19~1 .............. . 
\,~~ ............ .. 
19~~ ............. . 
1'J.\~ ... _ ....... .. 
lIo::J ............ .. 
Isln ............ .. 
I?II ............ .. 
"Il ............ .. 
I' ... ............ .. 
I:IH ............. . 
I?\,\ ............ .. 
a~~ ............ .. 
19-I ............. ! . 
uu ............. . 

400. Au 

10. Ag 

.25 Pb 

.40 Zn 

.72 Cu 

Per Ton 

$39.00 Au 

$38.10 Ag 

TaUI •••••• 1.~;6.:O"'l: 1~1.IlUO; l •. ~.:l . :;;;! !':::'(I'.r- . :1. l;J.~V~ ,109 .. ~).~I.\; Z.!.I::.~.r~ . . $ 3.22 Cu. 

.098oz. ·3.81oz. 4.48#: 56# 85.S# 

Zinc·lenu prodllction rcndled. itS peak in the yenrs lUl!),:",li: ~hich 
r.oincidccl ~ith bl'gc·sc:l!~ pro(lllcti():~ t1'om the Tennessee :\nr1 Gol- $34.32 Zn 
conch mines under thc stimllills of hi;;h mer:ll Pl'irp.s~ 

At t!\p. timc th,' nl'e~cnt in\"l'~~i!!:liion \\":1:; bein!! ,:ntTil'd on in the 
<ii:'-trict. (eal'h' 1~1.j:l). tlll~ T(,II11e~=cc minc \'r:1S nrOdllCill!! :md miiT~$14.00 Pb 
~j;ti30~~~1~ ;,l'C rCI' d:\\' n\·cr:1!!in~ i pCl'rl:l\t zinc. :J.:i p,,>r· 

~I\t knel. :11\d 17 to ~.'i OllllCC~ of ~il\'C'r pt.'r tOil. -::.\. di!":lstl'OIlS tire 
clC':,tl'owcl thl'. Goicon(h mill ill Qr;tnhf'\'1!)17: . . IIlCC' tltl'll rltl' r.nlcnlld:l 

· . $128.64 
~~)?'ndllccd on1\' interr·, iUcnth· :1r:.~12.!~!!~~!C;'lc:_~nd tl~~ ,!.!lin-=_ 
· j:; 1I0W Iar~l'h' ill:\crC'~~ihle (III :ICCOllllt nf (·:I\·ill!! !Illclthc CllCI'Onc!lIl1cllt of \\·:1tt'I·. .'---~ ._ .• - .. . • • .• -_ . . .. . .•• 

:FIELD WOHK AND ACKNOWLEDG1>tI:NTS 

Fil!lcl 'l\'ol'k for the pl'c::cniil\\'c~tig:\tio1\ ''':\S c:ll'riccl on from Fcb111. 
:try to June 1!l·13. Aerial photogT:lphs on :l ~c:t1e of :\bout 1 inch 
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Cimetta ' 

P.O. BOX 38:4"e 
nlCSON. ARIZONA SC740 

€ ngineering & 

Construction CO., Inc. 

9 Jun 82 

Mr. Eldon Lee 
Mountain States Resource Development, Inc. 
P. O. Box 104 
Berthoud, CO 80513 

, RE: Wallapai Project 

(602] 297·7231 

Ore In Place, Dump, & 
Tailings Reserves 

Dear Eldon: 

Persuant to your request we have reviewed all of the data made 
available to us on the Wallapai Project by MSRD and others and : the 
data that we have collected since our involvement. The purpose 
of this review was to determine tonnages and grades of reserves 
that are contained on your ' properties. We did not attempt to rate 
the metallurgical aspects ~f each reserve since this is the 
purpose of the work now being conducted. We did conunent on the 
overall metallurgical treatment concept and expected results of 
the district. 

The Wallapai Project basically encompasses the bulk of the ~qallapai 
Mining District so for purposes of this review we will use the 
two synonomously. Of course, it must be acknowledged that Duval 
Corporation's Mineral Park Property is located in the middle of 
the district. 

Up until the advent of the Mineral Park Porphyry Mine, the two 
main producers in the district were the Tennessee and Golconda 
Mines. Their production from 1904 to 1948 was as follows: 

Golconda 20,752 oz Gold 
510,180 oz Silver 
354,703 lb Copper 

2,031,719 1b Lead 
56,226,020 Ib Zinc 

Tennessee 42,383 oz Gold 
1,514,187 oz Silver 

839,837 Ib Copper 
59,897,096 lb Lead 
66,805,907 1b Zinc 

It would appear on the surface that the Tennessee in the northern 
part of the district was the main property. However, when one 
considers the f~ct that the Golconda was destroyed by fire in 

. , 
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October of 1917 arid didn't produce anything of substance from that 

time forward and the Tennessee continued to produce right on up 

into the 1950's one must look again at the facts. In other words, 

the Golconda achieved its production in 13 years whereas the 

Tennessee achieved its in 44 years. 

The main thing to note here is that the two major high grade producers 

in the district are part of the MSRD holdings. Also important to 

note is that one property was halted due to a disaster,.not deple­

tion of the mine or uneconomical conditions. (Note: This is not 

saying the Tennessee is depleted.) 

When .one looks at the district from a geolog~cal standpoint the 

following facts stand out: 
1. The center of the district is dominated by the Ithica 

Granite stockworks.This has been developed into the Mineral 

Park Porphyry Mine and seems to be the source of mineralization 

for the district. 
2. There are numerous vein deposits, 'both to the north and 

south of the stock. The north veins a~e dominated by the , . 

Tennessee and Copper Age groups while the south is dominated 

by the Golconda. 
3. The Emerald Isle. Mine is a property which seems to have 

no relation to the veins or the porphyry and seems to be .' 

the exception that proves the rule. 

Since the Ithica Granite Stock is owned and mined by Duval, it is 

being eliminated from further discussion. The same is true of the 

. Emerald Isle Mine since it was not taken up by MSRD in its acqui­

sition program due to' a lack of values. 

The veins in the district are fissue veins that seem for the most ' 

part to be younger than the rocks into which they have intruded. 

It would appear that these veins were formed by the intrusion of 

the Ithica Granite Stock and subsequently mineralized . by solutions 

from the stock. -

For the most part these fissure veins pinch and swell from just a 

few inches to over 100 feet in width with the average width being 

3 to 4 feet. However, the veins have an averige strike length of 

over one mile and the exposed outcrops of the district have shown 

the veins to have a combined strike length of over 85 miles. 

The veins are filled with pyrite and quartz with their oxidized 

zone extending down to 150 feet below the surface on an average 

basis. Depths of 1600 feet have been reached in mining with no 

apparent bottoming of the veins and well known and respected 

geologists estimate that the veins will extend to at least 2500 

feet b~~vw the surface. 

C:imella 
e: ngineering & 

.-. 
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Ore minerals are principally cerargerite (silver), native gold, . 
galena (lead) sphalerite (zinc), and chalcopyrite (copper). Some 
arsenopyrite occurs along with cerrusite and oxidized base metal 
minerals. ' One Ciln consider this to be a typical "Rocky Mountain 
Lead, Zinc, Copper Ore." 

In March 1977 Messers Dale and Rudy reported on their efforts to 
justify a custom mill for the small miners of Mohave County. They 
were funded by a government grant and did their work in conjunction 
with a number of governmental agencies. In the northern part of the 
district they report 256,700 tons of dump and tailing ore grading 
.018 to .103 oZ/T gold, .66 to 6.63 oz?t silver, .03 to .16% 
copper, .13 to 1.79% lead and .50 to 3.56% zinc. They considered 
this to be proven ore. 

It is interesting to note that this is only the northern part of the 
district and only includes materials that were easily accessable. 
Items like the buried table and jig tails at the Tennessee were 
not included. . 

H. Mason Coggin, a well known and respected mining engineer, ev.aluated 
the Copper Age group of claims in April, 1980. He measured many 
ore occurrences and interpreted a number of undeveloped one in the . 
Copper Age group has a potential of 4.730 million tons averaging 
$200/ton. 

. ~ 

In the Hidden Treasure section of the property Mr. Coggin estimates 
.5 million tons of ore grading S200/ton or better. 

The Arizona Bureau of Mines lists the following know~ reserves in 
the Wallapai Mining District: 

Mine Tons % Cu % Pb % Zn oZ/T Au oZ/T Ag 

Banner 3841 .5 22.6 11.9 .21 7.4 
5000 .5 22.6 11.9 .21 7.4 

Summit 25,000 .• 58 4.3 6.3 .066 - 4.5 
25,000 .58 4.3 6.3 .066 4.5 

Golconda 4 OJ, 000 .5 .5 14.0 .20 4.0 
40,000 .5 .5 14.0 .20 4.0 

Fountain Head 1,250 .61 .65 16.4 .2 3.5 
3,750 .61 .65 16.4 .2 3.5 

Detroit 1600 2.31 1.0 5.5 .01 7.2 
1600 2.31 1.0 5.5 .01 7.2 

Wrigley 56,000 .1 9.0 .1 .1 .2 

Tennessee 29,503 .1 4.1 8.2 .01 .2 
50,000 .1 4.1 8.2 .01 .2 

~Imetta 
C6 noineerino & 

• 

C:::onstruction Co .. Inc. 
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~ Tennessee 100,000 .1 4.1 8.2 ."'01 .2 
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Ne\v Hoon 11,000 .1 5.0 8.0 .05 7.5 
9,900 .1 5.0 8.0 .05 7.5 
10,000 .1 5.0 8.0 .05 7.5 

Minnesota 900 .6 5.0 4.0 .01 .2 

Lone Jack 2000 . • 19 5.51 4.66 .035 3.47 

Copper Age 7,000 .1 3.6 7.3 .06 2.0 
7,000 .1 3.6 7.3 .06 2.0 

Champion 570 .1 8.0 15.6 .26 10.0 
6,000 .1 8.0 15.6 .26 10.0 
6,000 .1 8.0 15.6 .26 10.0 

While the above represent substantial exploration and are very 
conservative, espcially since this is what their taxes are based 
upon, it is not fully conclusive. Mining costs, metallurgical.' 
techniques and markets must be developed. .However these do show 
the substantial amounts of ore left in the mines. 

Howard H. Heilman examined the Golconda Mine in great detail. He 
measured the reserves in numerous structures and defined those 
reserves as follows: 

Virginia 
Tub 
Little Jimmie 
Peach Triangle 
Golconda 
Prosperity 
Primrose 
Blackfoot 

350,000 tons 
400,000 
150,000 
350,000 
300,000 

80,000 
80,000 
90,000 

1,800,000 
Mr. Heilman values these ores as 

Zinc 
follows: 

Lead 
Copper 
Gold & Silver 

* Bases on $300/oz gold and $6.00/oz 

16% 
.5% 
.5% 
$120.00/T* 

silver. 

The whole emphasis that comes from the Golconda reports is that 
the mine was shut down when the fire occurred and once stopped 
was not restarted. The stopes that were in production are in 
approximately the same situation as when the mine closed. 

Tonnages as indicated above were confirmed by H. G. Humes and 
The American Metal Company. Grades in their estimates ran higher ' 
in lead and copper and slightly lower in zinc. 

c:: imetla e: ngineering & 

~onSlruction Co .. Inc. 

.' 
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Dump samples on the Golconda were 
were made. The measured tonnages 

Chats 

taken and measuremeRts of tonnage 
are as follows: 

15,000 tons 
Lower Blackfoot 
Middle Blackfoot 
Upper Blackfoot 
Prosperity 
Tub 
Silver 
Tails 
Golconda 

3,000 
7, 000 , 

500 : 
8,000 
3, 000 ' 
7, 000 ' 

20,000 
30,000 
93,500 

Of the dump ore, approximately 6,000 tons of it will not meet $65/T 
gross metal value criteria leaving some 87,500 tons. 

. I 

Sa~ples taken by CEC have confirmed some of Jhe grades quoted. ' The 
ongoing program of sampling each dump by complete trenching and 
then metallurgical testing the sampled material will accurately 
prove not only the tonnage and assay of each !dump, but will also 
define what can be recovered from these dumps. 

Metallurgically the ores in ~he Wallapai Dis~rict are best treated 
by flotation. Recoveries as follows can be expected on ores 
tha t are freshly mined: I .. 

Lead and Silver 90-95% 
Copper and Gold 85-~0~, 
Zinc 75-85% 

Ores that have been oxidized by weatherin~ (l.g. dump ores) are 
also best treated by flotation unless the weathering is severe. 
One might expect a5% reduction in recovery, !but otherwise the 
trea tment should be unaffected. I ' 
Gravity seperation means can also be used on !the Wallapai ores. 
Recoveries are lower, but oxidation has no effect. Some cases 
of highly oxidized ores yield higher recoveries than flotati~n, 
but these are not very important in the district. 

1 

I 
Ores with high sulfides should never be treated by leaching tech-
niques. This is u wuste of time, money and resources. 

I . 
The most important item in determining the best method of treat-
ment is metallurgical testing. Ores, even ores from similar 
mines, must be tested and the parameters for !optimum treatment 
established. A few dollars spent on professional metallurgical 
testing will save hundreds of thousands in the final analysis. 

Summarizing one cun state that dump ores and l tailingS in the 
dis.tr-ic-t..-t-ha-t- will meet a $65/T gross metal value are substantial. 
If the reports issued by competent personnel lquoted herein are 
correct the tQnnuge is in excess of 300,000 tons. While CEC is 
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just getting started, work to 
represented by the men quoted 
both tonnage and grade. 

date has indicated that-the reserves 
herein ' have been conservative in 

Ore in place has been estimated by many. While today's prices for 
metals make some of it uneconomic there are substantial reserves ' 
in the district. If one were to have to estimate what could reason­
ably be developed it might look like the followinq: 

Northern Area (Tennessee Mine) 
• Proven , Pr~D~5re . 

Possible 
Central Area (Copper- Age- Miner ­

Proven & Probable 
Possible 

Souther Area(Golconda Mine) 
Proven & Probable 
Possible 

350,000 tons 
2,800,000 

- .,.. •• -";f. ':- _ .. . -_~ -, ,, ..••. -:.cC' 

95,000 
4,730,000 

1,800,000 
3,000,000 

Again the tonnages shown must be proven by exploration, but as 
McClelland G. Dings put in his report: . . 
"On the basis of a geologic ~tudy of the veiris in the district 
there is no reason for assuming that any of several other veins 
will not be as productive of lead and zinc as' the Tennessee and 
Golconda-ve±-ns. Future work, particularly at 'greater depths, 
on the many miles of veins in the district may 'disclose several 
that will prove to be their equal or better.~ 
The district and the .project have the potential for greatness, 
long life and emense profit. One must only be sufficiently 
tenacious and approach the problems ·professionally. As I have 
said many times, mining is a tough business and is not for the 
faint hearted, but the rewards are comensurate. . \ ! 
In closing, we feel the Wallapai Project has ,an excellent chance 
being one of the formost in the now developing rejuvination of 
the mining industry as it was known at the turn of the century. 
We are looking forward to being associated with this project 
knowing that with a dilligent, professional approach it will be 
the success we all desire. 

Sincerly, 
Cimetta Engineering & Construction Co., Inc. 

. Davis ---; 

c::: imelta 

of 

~ ngineering & 

C:ons-truction Co" Inc~ 
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Mr. Theron Messer - 2 - April 22, 1982 

Potentials for ore development can be broken down as follows: 

.... 
(1) Possib~lity of reporcessing old dumps and tailings. 

(2) Reopening of old mines to produce ore which was considered 
low grad~ in the past • 

(3) Development of deeper extensions of existing veins. 

(4) Location and development of hidden veins running parallel to 
known veins. 

(5) Mining of the upper zones of known veins by open pit methods . 

. "- (6')- ' The potential development of large porphyry type mineralization. 

Many of the old mines were mined for silver and lead and a few for copper. 
However, the predominant mineral in the district is sphalerite (zinc sulfide) • 
Large block of zinc ore were left by the miners at the turn of the century. 
In those days the blocks were worth little or nothing. Today those blocks 
are high grade ore. 

Some discussion was put forth by Theodore B. Comstock about buried auriferous 
veins trending across the main veins. Where these intersected the main north~ 
south veins, massive high grade sheets of ore were developed. There is some 
evidence to support this theory and if valid, the possibility of many yet " 
undiscovered high grade ore bodies increases substantially. 

After reviewing the information available one could draw the following 
conclusions about the potential for developing mining operations on the 
properties controlled by M. S. R. D. in the vicinity of Chloride, Arizona: 

(1) ~he dumps and tailings contain many tons of valuable ore. Flotation 
recovery techniques will be needed in combination with highly trained 
crews to achiev~ maximum profitability, but gravity techniques could 
be used to get started. 

(2) The principle metal value in the district is zinc. This is closely 
fol l owed by copper. 

'(3) The upper reaches of the veins contain zinc, lead and precious 
metals . With depth the lead will convert to copper. 

(4) Many ore zones containing mainly zinc were left by early miners 
open i ng the possibility of reopening many of the major mines. This 
can only be determined by reopening and examining these mines and 
carrying out drilling programs to determine the existance of 
parallel veins and downward vein extensions. 

(5) Most oE the veins will carry principally copper and zinc values 
with minor precious metal values. 

C::imetta 
e: ngineering & 

C:::onstruction Co., Inc. 



.~~ .. - !. ,., ".'. '" 
~t _' 

.. ,' . ;;j.r .' . ~\ . 
!~ ... ". 

1 

I 

Mr. Theron Me~:;\!r - 3 - April 22, 1992 

(6) . Some of the flat dipping veins and the w'ider veins will allow open pit mining techniques to be applied. This will allow the treatment of much lower grade ores. · . 

~'--~~e most. promising target for the dev~lo;ment of a mining operation, V excluding dumps and tails, is l;h~ Te'nnessee-Schuylkill Group. This is closely followed by the Golconda-Prosperity Group. Properties immediately north of Mineral Park in the vicinity of the Copper Age Mine will take considerably more work to develop . 

(8) The possibility of another large porphyry in the district is a distinct possibility. However, capital costs to develop such properties are at present prohibitive and so explorat~on for such a ~eposit should be given a low priority. ----
In summary, the M. S. R. D. controlled properties have excellent potential for developing a 300-500 tpd operation for the treatment of dumps and tailings. . Such an operation could be moderately profitable over the next ten (10) years. 

The potential for developing a r.umber of small sulfide mines that would feed a central concentrator are excellent. It shouldn't be difficult to develop reserves to keep a 500-1000 tpd flotation plant running for ten (10) year~ or more. However, it would have to be realized that base metals would be the primary products and precious metals would be incidental to this production. The production of pyrite for the manufacture of fertilizer should not be ignored. 

The potential for the development of large mining operations would not seem to be good in the immediate future. However, extensio~s of Duval's Mineral Park property into the Golconda area are . possible and the possibility of a separate porphyry in the Chloride area is certainly worth the exploration funds to find out if it is present. 

What has basically been said is that there are no proven ore reserves on the M. S. R. D. properties, but minimal exploration expenditures should prove up many reserves. However, the efforts necessary to explore all of the properties will take years, but the key to it all is that M. S. R. D. has the property position to carry out a professional exploration program that will allow development when are is proven. M. S. R. D. will not be in the position of finding ore on property belonging to others. 

As was started in the beginning, this is a very preliminary review. As more data is collected we can become more specific. In the mean time if you would like to review any of the information supporting this report it is available here in Tucson. 

Sincerely, 

CIMETTA ENGINEERING & CONSTRUCTION CO., INC. 

J~'ViS 
JBD/jmr 

~Imelta 
E: noineerino & 

~onstruction Co .• Inc. 
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TENNESSE~-SCHUYLK1LL MINE 111 

_ high-grade silver can be expected to extend downward more than 
a very few hundred feet 

Gold has been enriched residually by leaching of zinc and iron 
from heavy sulphide ore shoots carrying relatively low Primar:r 
gold. A thin zone of very rich gold ore is reported near the 
bottom of the .oxidized zone in several veins. This may be secon­
dary gold. Nature of gangue, ground-water chloride ion, common 
presence of pyrite, and persistent thouih only locally abundant 
manganese oxides are all favorable for gold enrichment Some 
gold enrichment has occurred. but how much residual and ho'\\" 
much chemical is unknown. Such gold ore shoots have been 
small. but some were spectacular. Many sections of veins that 
are very low grade in the sulphide zone have yielded small bodies 
of gold ore of shipping grade from the oxidized zone. 

Summary.-The Cerbat Range is an area of numerous veins 
with mostly small ore shoots. The excellent grade ores and fair­
sized shoots of. several mines indicate the area to be important 
and worthy of .study. .The great need of the present is for a good 
topographic map of adequate scale and for a sufficiently detailed 
geologic-map to bring out essential features. Many problems of 
structure. petrology. ore occurrence, and mineralogy are unsolved. 
Microscopic study of ordinary sulphide ores is needed. The exact 
manner of occurrence of gold and Silver in ores of ordinary grade 
should be determined. 

AckDowledgments.-The writer is indebted to G. M. Fowler, of 
Joplin, Missouri, for direction and for the opportunity to study 
part 'of the Cerbat area. 'Many local people facilitated the fielci 
work and gave information. 

LocATION 

The Tennessee-Schuylkill Mine is at the western foot of the 
Cerbat Range, about 1 mile east of Chloride, in the Wallap&i 
mining district, Mohave County, Arizona. 

RocKS 

The rocks of the Wallapai mining district can be grouped AS 

diorite gneiss, granite, quartz monzonite porphyry, rhyolite, anci 
diabase. The oldest rock, diorite gneiss, has been intruded by 
granite, and both the diorite gneiss and the granite have been in­
truded by quartz monzonite porphyry. The rhyolite and diabase 

·u Paper prepared for, and originally presented at, the regional meetin, 
. of the A.LM.IcM.E. held at Tucson, Arizona. November 1-5, 1938 . 
•• Geologist, Tennessee-Schuylkill Mine . 
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occur as ~ some of w'bich are in the same fisSures as veins. In 
one place ~ diabase dike has been intruded along , an earlier 
rhyolite cj;:-.... , ,. , 

VEINS 

The ~ veins near cliloride can be grouped according to 
strike. 0::.: set strikes nearly north and the other about N. 25 
degrees v,-.: -:!:le dip ranges from 35 degrees E. at the western foot 
of the r a .. £-: to' 85 degrees W. near the crest. The progressive 
steepening ~:>ward the crest of the range may indicate over-
thrusting s_ :sses as the cause of the fissuring. ' 

The Te--=ssee-Schuylkill fissure vein, which can be traced for 
nearly 2 0::"' es strikes N. 5 degrees W. and dips 85 degrees NE. 

Strong i':t:..Se is present on both the hanging and footwalls of 
the vein. ::'":=lere was some movement on the fissure after the 
formation o! -:!:le vein. 

At abrup:. cl:wlges in strike, there is some horse tailing of the 
fissure, but :.::ere are no cross fissures. 

MON 

Little is known of the 
than a general decrease 0 
crystalline pyrite with in 
a small amount of develoI 
no galena but considerabl 

The hypogene are mbe: 
ing pyrite, and sphalerite. 
fine-grained chalcedonic ' 
'opyrite. ' 

Supergene are minerals, 
plumbojarosite, anglesite, ( 
gold, and, rarely, native si 
importance. , 

The paragenesis, deterrr. 
sphalerite, galena, pyrite, G 

The sphalerite occurs as ( 
Oaz Da::rosaa ' jack." Some galena shows 

of the walls of the fissure 
The Te"-~Schuylkill deposits occur as' a vein ,filling a ' count for the small amount 

fissure in t~.=. complex of diorite gneiss, granite, and quartz mon- The pyrite is of two vc 
zonite porp:".-lY. , The are is in shoots which, above the 900-foot ' crystallized cubes _~d , PE _ 
level, rake ~ward and between the 900-~an!!d~1~.4~O~O-:Jf.am~:lre.I.S.----'--t':'---"SOInewhat ma:.ssive and fine 

- are nearly ~cal CPt XXX). - - - "- I ,of gold per ton in th~ pure 
Most of r~e are shoots range from 35 to 300 feet in length and so finely divided that color: 

a~erage aboc: 5 feet in width. I pyrite concentrate. 
Ou ColftaoLS ' The fine-grained chalcedo 

the sulphide ore. 
The diffe: = ·t wall rocks have not in1luenced the deposits; the 

ore 1illing is c.s wide in diorite gneiss as in quartz monzonite por­
phyry. The:lnly recogni%ed control is that of strike and dip of 
the fissure. 

The four c! = shoots in the Tennesee-Schuylkill Mine (PL XXX) 
occur where -:!:le vein has changed to a more than average north­
westerly s_ -re The ore Alling is wider on steep dip' than on 
fiat dips. . ' 

The comb!:::ation of strike and dip control the rake of the are 
shoots. A c:::znge to a northwesterly strike on a fiat dip gives a 
pronounced :::s:rthward rake, and a change in strike on a steep dip ' 

, gives a rake ~t varies from slightly southward to vertical 

. ZoNIKC 

There is r= ... ked horizontal zoning of the are minerals in two of 
the ore shOOG above the 900-foot level The north limits of these 
two shoots c:cdain principally galena and gold-bearing pyrite with 
practically I:.O sphalerite. As the south limits of the shoots are 
approached. ~e galena and gold-bearing pyrite decrease, and 
sphaleritei:c:'eases until, at the southern limits of the shoots, 
sphalerite is ~e only ore mineral present (Pl XXX). 

... ..:.-: 
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MONTA 

ByGEC 

1= 

A brief description of the 
Montana Mine is presented 
years a much larger area wa: 
bodies that could be worke( 
At a later date it is hoped to 
non as well as to give furtJ 
(pLXXXII). 
. The Montana Mine is in tJ 

Cruz County, Arizona, 5 milE 
about 30 miles west of Nogale 

.. Paper prepared for, and origi 
of, the A.LM.&M.E. held at TUI 

.. ConsulUne eeoloeist, Joplin, 1 
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Little is know~ of the zoning below the 900-foot level other 
than a general decrease of galena and increase in sphalerite and 
crystalline pyrite with increased depth. On the 1,600-foot level 
a small amount of development along one of the ore shoots shows 
no galena but considerable sphalerite and crystalline pyrite. . 

Mnmw.ocY -The hypogene ore minerals are galena, fine-grained gold-bear-
ing pyrite, and sphalerite. The gangue minerals are milky quartz, 
fine-grained chalcedonic quartz, crystalline pyrite, and arsen-
opyrite. . 

Supergene ore minerals, found to a depth of about 80 feet are: 
plumbojarosite, anglesi~, cerussite, bromyrite, cerargyrite, native 
gold, and, rarely, native silver. The supergene ores are of little 
importance. . 

The paragenesis, determined megascopically, is milky quartz, 
sphalerite, galena, pyrite, and fine-grained chalcedonic quartz. 

The sphalerite occurs as older "black-jack," and younger "r6sin­
jack." Some galena shows a flow structure suggesting· movement 
of the walls of the fissure after deposition. Argentite may ac­
count for the small amount of silver that the ore contains. 

. The pyrite is of two varieties. One variety occurs as well­
crystallized cubes and pyritehedrons with no gold; the other is 
somewhat massive and fine grained and contains 0.3 to 15.0 ounces 
of gold per ton in the pure specimens. The gold in the pyrite is 
so finely divided that colors cannot be panned from a high-grade . 
pyrite concentrate. .., 

The fine-grained chalcedonic quartz oc:cu.rs as fracture fillings in 
the sulphide ore. • ~ 

MONTANA. MINE, RUBY" 

By GEORGE M. FOWLER" 

llnaoDuC'n'Olf 

A brief description of the geology of a limited area around the 
Montana Mine is presented in this paper. During the past few 
years a much larger area was studied in an attempt to find new ore 
bodies that could be worked in conjunction with this operation. 
-At a later date it is hoped to present the results of this investiga.­
tion as well as to give further details about the Montana Mine 
(PLXXXII).·· 

The Montana Mine is in the Oro Blanco mining district, Santa 
Cruz County, Arizona, 5 miles north of the Mexican boundary and 
about 30 miles west of Nogales, Arizona. 

N Paper prepared for, and originally presented at, the recional meetin, 
of the A.I.M.W.E. held at Tucson, Arizona, Nowmber 1-5, 1138. . 

•• Consultin£ ,eolo{ist, Joplin, Missouri. 
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8. The Tennes see -Schuylkill mine is the othe r large mine in the 
district. It produced high quality lead .. zinc ore with gold and 
silver. The Tennessee exceeded the Golconda in total produc­
tion by virtue of it being mined {or many more years and to 
greater depth. The Golconda, however, is clearly much 
longer in strike than the Tennessee • 

. ,/ Comparison to the Tennessee gives direct confirmation that the 
/ Golconda will continue in depth. The Tennessee workings e;:tend down 

( to 1600 slant feet with good quali ty ore in evidence. The U. S. G. S. 
. survey reports shoots in the Tennessee of 400 feet in length. This 
I comparison of dimension shows the Golconda exceeding the Tennessee 
\ in length by some threefold indicating that the Golconda should exceed 
\.,!he depth by far that of the Tennessee. . 

Similarly a comparison of the slant depths and elevations bears 
out the same expect."l.tion {or the Golconda. The shalt elevation of the 
Tennessee is 4200 feet and the slant depth is 1600 feet whe r~.a8 the GoL­
conda has an elevation of 4900 feet and a slant depth of 1100 feet (equiv­
alently worked levels). In view of this, and in terms of slant depth" 
using a 60 degree dip, the Tennessee shoot is now some 1400 feet 
greater depth than the Golconda. 

Reference to the Tennessee in the above manner to show firm 
support for the depth continuation of the Golconda shoot obviously in­
volves the conclusion that the Tennessee was of high quality £rom shal­
low workings to the lowest levels. The Tennessee's production record 
through a long period of years certifies this conclusion. On the other 
hand, as in many instances, mineralized fissure veins in the district 
pinch and swell on both strike and dip. This is true in either the Ten­
nessee or the Golconda. The important point is the averag~ recovery 
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of quality ore over the length of the whole ore shoot for each level aa 
has been established for the Golconda and the Tennessee • 

It is unfortunate that partially negative observations regarding 
mines like the Tennessee or the Golconda take on expanded meanings 
and irrefutable stature as the years go by unless the contrary and com­
plete data is well publicized. In many cases the negative comments are 
taken out of context and not limited to the restricted facts that originated 
them. Contradictory statemcnts are even reported in the U. S. G. S. 
survey for ' the Tenne s see whe re, for example. Ga rrelt of the Tenne s see 
group in 1938 reported the gold values as being in the pyrites as opposed 
to Sharpe, also of the Tennessee staff, who reported in 1943 that the 
galena contained the gold and the pyrites was barren. Obviously neither 
condition can be 1000/0 correct for the average of the mine but in the ab­
sence of one of these comments the written record of later year. would 
show only one conclusion. 

Sharpe was the metallurgist at the Tennessee in 1943 and his 
studies were based largely on production then from the 900 foot level. 
Garrett preceded him and was associated with the Tennessee in 1938 or 
earlier. This directly points up the fact with regard to the time of any 
observation and the circumstances of that time. Some time in 1938 or 
earlier the fact that the Tennessee did show a marked barren zone 
around the 500 or 600 level could have been the determining factor in 
an appraisal for the Tennessee at that particular time. Opposing this 
now is its later operating history with its demonstrated strength, size, 
and quality of ore shoot to .the 1600 foot level. 

The U. S. G. S. Survey oC 1943 (Bulletin No. 978-E) shows a notable 
example of the misinterpretations to be obtained with regard to the size 
of the ore shoots in the district. The Bulletin reports on Page 143 -
"Ore shoots are gene rally small and as a rule range from 8 to 10 inches 
to 3 or 4 feet in thickness. The thickest shoot measured 2.0 feet in the 
Tennessee mine. An ore shoot in the Golconda mine is reported to have 
greatly exceeded in size any in the Tenne s see. bu t the Golconda was not 
accessible for. examination." At the time of this survey it is true that 
the Golconda ore .shoot proper could not be inspected via the shaft and 
this fact probably resulted in the failure to make other inspections in the 
Golconda area. · If such ~nspections had been made at that time it was . 
possible to obser.ve the Tub ore shoots {rom two places underground anc 
from one surface cut that exceeded by far thc thickest shoot of 20 feet 
found in the ·Tennes see. Furthe rmore the Bulle tin refe r 5 to the funda­
mental wo'r'k of Schrader. In Schrader's work are observations that the 
Tub veins are from 30 to (Oo-r;;~e in the Tub -ilii~S·rl~er. etc. 

___ The ~i ty a~.d cont!~ua tion of thl!. T;_nnes 5 e ,e mine wi th depth can 
.1> ere a d i !L~!~yi e .cL! r 9!!?--!h.e.2:..Y.ei1 ~R.l ~_'!.~J;.s'-x:M_QLm.ill.a s.s .a)::Lan.d.. pIQ~ .... . 

duction data. Both in the files of Golconda Chemicals and in the filea 
--~'OTthe-tennessee tru8 tee 5 in Mohave·Cou~Il~~.!~~e.~tE~li~J_~.corcf;-. 

s fiowi r.;g the qua 11 ty of ffiifT e z: n es~~~~e~Jn-lli~Ja te r~.rJLQ.Lll:LQ pc ra timL __ 
and at the lower levels. As an illustration we have 1.n the Golconda 
Chemicals' file the records of the last_ eJghLm9~t,h. ~ _Qpera~i .on of the . 

- Tenne'ssee!rom Fcbr'Ui"ry-to'-Sep't'~ ';;;be"ro£ 1945. The final average for ----------------.-::..----- , - .... 
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• , the entire eight months showed a mill heads average oC gold - 0.077 
oz./ton, silver - 2. 64 o~.:./ton, lead - 6.03% and zinc 1.23" . . 

We also have in Cile the certified statement oC the operator in 
charge of the mining at that time under lease to the trustee. The op.· 
erator affirms the requirement upon him of ore recovery from the -
total width of the ore shoot (20 feet) as opposed to the removal of only 
the 5 to 8 feet of high grade in the shoot. 

The ore recove red from the Tennes see during 1944 and 1945 
came in the largest quantity from the levels ranging from 900 to 1300. 

-..A .. ~.e yt~~QDh.!:_!!1.i~L~!l d pro ~JJ.<?n..~.! cj S V.RY' e v S.t..W.2:!.5 __ lli.Lq~.illL 
of the orc aha in the deeper leyels .. At the end of this section is an 
illus trative ta.bula tion of the ore values re moved during 1944 and 1945 
from the Tennessee • 

.. .6t the_.,sl.C?.~e of tl}L~_lease operation at the end of 1945 an exten­
.~i.9.A.QL.t~,~~y,llUU~.s.h-9-!L\Y .. ~~_mA!l~..lJ:.Qm...J..l5.9-_t~Q..~~_LQ.yJ,h~-, 

_2E.era.tor.~_~e£t~..ll2~~2.wed another body of high grade at thi_s_ 
• ,Point in the shoot of overC.O'lp lead~:. -

The record of the Tennessee is outstanding for quality and quan­
tity of ore. Unfortunately much of the earlier mining was done in the 
most temporary and expedient way for scalping of ore values. This 
re sulted in poor tunnels in size, maintenance, etc. A coope rative, 
corporate structure was also involved for some years. This arrange­
ment dictated that capital expenditures be kept to a minimum for any 
long term development work. The looseness of management control, 
etc., resulted in underground conditions almost precluding rehabilita­
tion and also indebtedness, still current, of large magnitude to public 
utilities, and for government taxes, etc. Had these not been the condi­
tions the Tennessee would have warranted much more eHort for reha­
bilitation and control. Even in 1943, when the U. S. G. 5., was receiving: 
all out aid from the local trustee of the Tennessee, they reported thit 
most of the Schuylkill workinil were inaccessible. 
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I . , TENNESSEE RANDOM SAMPLES 1914-1945 

Gold Silver Lead Zinc 
Date Level - ~ {oz} 1- .,. 

.-
Aug. 4" 1600 (6 Cars) .01 . 76 14. 1 

July 44 1600 (6 Cars) .11 3.7 • 5 7.7.. 

June 44 1600 (2 Cars) .05 2.09 1.7 16.7 

July 45 l-iZ7 (30 Cars) 9.8 9.4 

April 45 1400 (N. Drift) • 14 4.1..9 10.6 14.9 

April 45 1400 (No.1) • 10 l.86 4.5 19.1 

June 45 1400 (N. Drift) .43 1. 77.. 3. 1 ".6 
-June 45 1427 (Raise) • 10 1. -i3 3. 1 8. 1 

June 45 147..7 (Raise) .7..3 7... 10 7.3 6.9 

June 45 147..7 (Floor) .03 .53 .5 8.4 

June 45 1400 (Stope - 39 Cars) .20 4.97 13.0 11.4 

May 45 141..7 (Stope) .6 2.3 

May 4S . 1400 (Raise - H. W.) .07 9.66 ll.3 10.7 

May 45 1400 (N. n-~ift) .7..5 7...70 .6 3.4 

) May 45 1400 (Raise ' Face) .07 1. 44 1.0 11.8 
I Z:.K 

June 45 . 1400 (Winze - 40 Cars) · 10 7...24 3.1 15.7 

Feb. 45 1350 (Winze) .20 1.6 1.8 11. 1 

Mar. 44 1323 (28 Cars) • 21 2. 14 5.8 5.6 

Mar. 44 1323 (25 Cars) .06 5.07 14.7 6.~ 

Feb. 44 1323 (54 Cars) .06 6.80 5.5 9.7.. 

.April 45 Ill7 (Muck Pile) .01 7.66 5.3 3.7 

July 45 1227 11.9 5.7.. 

April 45 • 11..29 (Raise) • 10 5.87 15.7 -4.9 ' 

May 45 '~;1129 (Drift) • 12 3.68 9.7 9.8 
~ . " .~. ,'. 

Aug. 44 : 1128B (16 Cars) .07.. .9" 15. 1 9.4 

Sept. 45 904 (115Cars) 3.4 12.7.. 

May 45 9045 (8th Floor) .03 1.7 2.0 7.4 

May 45 904 (41 Cars) 1.9 12.8 

May 45 904 (80 Cars) 5.9 11.8 

May 45 904 (65 Cars) •• 04 1...84 8.5 6.5 

:'-.,. May 
J 

45 904 (67 Cars) .04 2.99 6.6 8.~ -

) 
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lliOOO W. ITH AVE., SUITE 300 
GOLDEN, COLORADO 80401 
!'HONE: (303) 2n.l.7 

NGER LABORATORIES INC 
1466 DEMING WAY, SUITE 11 
!il'ARKS, NEVADA 18431 
!'HONE: (702) -'1118 

" Riken Resources LTD. " 
2995 Jamica Blvd. S. 
Lake Havasu city, Nv 

Authority: Alan Brown 
Project : 

86403 

"" 

FINAL report: job number 8715 

Typ~ Sample number 
------ --------------------
Grab Tenn-1 

Tenn-2 
Tenn-3 
Tenn-4 
Tenn-5 
Tenn-6 

Aq 
AA 
ppm 
------

8.5 
12.4 
29.9 
17.9 

4.9 
8.5 

Page: 
Copy: 

Purchase order : 

9-Nov-87 

1 
3 of 3 

SAMPLING OF 500,000 ton dump 

Au 
FA " 
ppb 
------

2500 
2566" 

10171 
3014 

9 
1529 

ADVANCED TECHNIQUES AND INSTRUMENTATION FOR THE EARTH SCIENCES 
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NGER LABORATORIES INC 

. Riken Resources LTD. 
2995 Jamica Blvd. S. 

.. Lake Havasu City, Nv 86403 

11000 W. trTH AVE •• SUITE 300 
GOLDEN. COLORADO Il0401 
!'HONE: 1303,2n·1.7 

14611 DEMING WAY. SUITE ,. 
Sl'ARKS. NEVADA 1M31 
!'HONE: (702'318-11111 

Page: 
Copy: 

9-Nov-87 

2 
3 of 3 

Authority: Alan Brown 
. Project : . Purchase order : 

FINAL report: job number 8715 

; Abbreviations : . 

Analyses: 

Ag : Silver 
Au . : Gold 

Methods: 

. AA , 
' . FA " . ", . .. Atomic Absorption 

Fire Assay 

units: 
..... 

· .. ·· ppm . 
:.:: ppb 

: Parts per million 
: Parts per billion 

Quality control: 

*=Interference··. 
I=Insufficientsample 
N=Not analyzed 
T=Trace 

Signed: 

. //"/ .. /) , 

v~ifJL 

D=Not detected 
M=Missing 
P=Questionable precision 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Vernon K. Peterson 
Laboratory Manager 

cc: 2995 Jamica Blvd. S. 
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FROM: W. ,Schull .; • :'-.~ T· • • '. ._ _ • 

• - ', ; .. '~4' ; ' - ' :: • . • ~~ :~.:. . . 

. x . .. . :- :;-.. 
:',' -. . -' . , '--' ' .• : .~~ .. . ~. :',: ~ 

S~_BJ_E~: _G;~~~!i~ ~~~~g Chl~~!~:~ :~~v~ui~ ide A~rospecting ~:.: ;;;il~lifa=l~~ •... 
Accompanying is a crude map and legend for the 1 11 =500 ~,·· '22L~':,';:: ~::j;:~·' ,~ . ", , 

'scale geologic mapping I did last week around the Tennessee .;:/:~~:rtti-;:' ;:7~:·';:>;~·' · ' , 
:.:_, _ Schuylkill veins to get an idea about what can be obtained ~.~~?;;:~d~:;i;:·~'S:L::::: '" 

. 1 from mapping on a scale of ,1"=500 I • "- '~ , .. , · ·.<~:'···:-;·~ -;~.~.t~~~: :~ ~ " '-:.~'" " 
.-: . .. .. ' ~ ' . -.::::.:..,:.:.:.; ' " . :.: ' ." .. 

: .... ~ ::~!::.:::-~: ... ' .. . : 
, The location of the Tennessee Schuylkill IIveins II mine ". .,' , 
workings coincides with a zone of rusty weathering banded glassy 
quartizite mixed with, in the Elkhart area, carbonate and 
calcisilite with the quartizites are garnet biotite rich gneiss 
and garnetiferous quartz feldspar gneiss. Also the Tennesse - ' 
Schuylkill zone are some prospect pits exposing a narrow, less 
than 5' wide, drusy quartz veins whose strike is parallel to 
that of the Tennessee Schuylki~l mine workings. 

A few small pieces of massive sulfide type material have 
been found on the Tennesse and Schuylkill waste dumps. The 
waste dumps appear to have been picked over p'~etty throughly. 

In summary the garnet biotite rocks and the quartizite 
carbonate (chemical sediments) rocks point to a gneiss belt 
setting and the drusy quartz veins indicate Laramide - Tertiary 
veins. I suspect that both types of mineralization were mined 
at the Tennessee Schuylkill. 

For reconnaissance prospecting, mapping at scales of 
111=500' or even 11l=l,OOO'is adequate to find the IIfavorable 
'horizons II or zones of chemical sediments. To get a understanding 
of what gneiss belt sulfide geology is really like, however, one 
will have to map at scales of 1"=200' or larger. 

". 



... 

... -.- .:.: . 



... .. ~ ~C'~ ·L.a _6IG L EE:t • . D . . ;\'.' ~5""~O''';'A:PP i ·"e· ;· ::~~~ :'.~·:~~-e.:·: ~f.·:·~~~!1·:::~~~·~J?{~;~;:·:~);, 
leN6S!>':l: A;r:!t=A · · . CH,-<p~/De .· ... ~oHrI4ve · Go·.AJZ:IZ 

z/n3 If> /.~/..l!f3/ .. - .... '" ,,::-. : .... ~ . ' . . . :-:';,('.: ., ..... '." " 
....• . .. , 

" . . . ' . . '. ', ' ': ,-.:' . . ". . . .' ~. ' . 
MIN e. R " A " L. z. A ' -r 0 1'1 -- ., . . ... . ' , :;;r.;·' .•. ·' · ' ~, .~ . . : . 
~~-=-..;:----!-==--....:.....:~:......!....---==--:....-==-...:...:---.:.--.:......:-- . :"" . , .. ,: . . ". " .... '''.;''.,' :" . . 

"Gl - t=::j 

B 
o 

.. -~ 
.. ' 

·;, JlI:J.t.-~ 

~
' ''A.'''''' ''' ' 

' ;J:j " ~ 

-- . . ~ 

~ . ~ 

. . . ' '';;' , .:' ,.:;.,-~: . t. • " : • • • . ;~. . . 

V ~ \ ~ ~ ..{ . i ... ,,~.; .: ) ~ ;·:ti·: ~· ~~. : .~ .~ \~.,~~ ' ': ::,. '<~~.~~'' '/';.'~. J.' .. ,.. ,'. :"' .. '> .:'" " . ~' . '.:: ., .... , 

Z _"~.. ~ ._ J~.:lf~L~t~ - ~~\~,.;-:.",: ~i:; ~ .-~."-,, ~:e~-~~i~ 
-~--~:t~ 

.. . TWa. .Tc.~\I\c.~e.c:. .. ~u1'/::.'l/l~fs: .. : ... :i;., :c.·:? :~7· ... 1:: ·." ·:· ~.~:": ' '. -··c;: ·::': 

c.. 
. . ~. . '.., ;. .' . .' 

0. II u v ; ~ VY; '! ', u6 '~~+e. 
. .... . .. .... .... ... .. , .... - ', " "" . . " '. ' 

: .~.,..! ' ,. ,_ . _, " . - ' 0 " . " ~:. 

t ,,:.;-:::' .:.::"; ; ' 
. ' ' :'. I , .. · ~i· : . : :::i·\,-,:>~ ~ :.:·· ': "'.::' . ". <: >' :: ~ . . .. .. 
le .... -t' z. """ '1 ' ~o...; p~ 't ~ '" "'D: K-5 ,,: :. ;::::e. J~ ~~.~~ .·.po';'·f ·~T~'1 .~.~::~. 

v..--., ~~;.":".~ _ ) .... ee"i!!y~u",J ~a~~ ;.': " ~",bble ·:"~o.>T~c. .P : : . 
"".D ; t:..c..~ 10' - z:. o· ,~ ~ Ol..a.. • " . . . : .. . ~ ',::': ' ''~ . . 

" .I . . ~ ' .,. ", . . . " " ;,. : . .... : . .<.:.,~~.~:~ .. ::~ ::.:-:',: . 
~ __ " "'t ..... '1 ~oc-~ crc.'Mo""ot-o""·~ ·u...S ·· Go ~ ~ :s. ~ . ~ ' '- .pjcS2 s~o.+\.\.·~ · ~~e.,·ss 

__ ~ '2~c:4---\~. ,-",,;Th • .:pC:"'f'~V"D c:-\o:.sT~~..,. ·· .1a1 eto::!;t-.s of ' 
-t-1cQ.~f~ -.-"..~ . l\.o(t-~-S~' l- ,OJ 4"'61"'7"5 -.-:!2 \0 , .. ~, t:-"-e. . . ~:; 
30ld o",t"c:.'ro-p:s .... ..,-",bble c:>u+-c::-vop . . . .. ow-Tc...,-e?!So WI.-,:\ ~ 
: 'b........,.~ - ~",<.i.-;.~,c..) ""'~c:lac.c:\ - \''''i e.a.t~) c>V' )ctc.'I::.'~~ 2P'''{ 

.. ~ ... e.~ o'Y"Ie.""T"a.r.G)\," \~rVY-e::s~ ~vct""o-fe.\'S· \"'" VV'\o..; 
~~~\e. "'r'\.o.A. ~~fct-~c... dV\e\.;~ \~ -T1.u k.o-s.t- ycc..~c:tY" ';See-
~ ~ '\-t e.:, -:. s "" '"'\"1..v:t--t- ...a.....v..:). 0 ,.... ~ +t..u. . D ~ • ..,-0 ex :t"., ~ ~ .,-

- . .. 

"i'e~ ~~io I'e£) ' . ~ ..:-0 ___ ~ ~ ..... o-\~e:CO .~~, ~ ~'~',:~,;~.'" ""v~~-t3 " ~· 
e> o-\~o\\ ~c!l~o.."'-} y~ ~'~Y')1I·c:..a.) le~; -:-r~~ 

.,f 9. 6 .... \.1. e,,;-. , ~c \~ c:::> ...,"t"c:::.......-c:»~ -S -=-~ "' .... 0 11 ~~ Y\ -t 1 f 
~c:..._-e-e.. I~ ' \N\CJ-'f' ~G-3.Ie-) .cs-$ ~~Q$ ~ YVt06.,SE 

v.. if;-" Z c:::>o' . c:::a....:-~ ~ • 

++0 ... ""1:, le.~e. 6 ",,-,iss ~ 'S .......... .:le.:l (j ~-e is~) tt. ~Co) 'YIi.:.6 ~d~ (~"'-.a ""ofe.l 
b Io,..e:..'\:. key \0( h l~ -....c:Q ?';;:cr; 0 c::..l-..s-e. , 
~o\~ eTc.. ~. )I'rC.)llcQ.~\4 T~los ~c:.-c...A.A.. Mo.~ s~ 
C70-~ ~ ca.~~ I \c:.V\ ~c:..5 o..\AJ; ;="c.:l-S. 

G v ~"'+3 :;=-e..lcQ~e.;::Y' 6~"V""~ G",e'~~: "1:>.; \o\J..e.cP ~ \.o\co'YI bct"'ckco b ~e~l--e. fOc 
~&"'HC.r'f-~c.:>..- d"'ie."'!:IoS. '8.1& e..,\-c.-~1f6 ~ ... ~\Qhle. cou.,.c......,..~ 

"u m--f ~c.. .. le.. ''''-'I...Q...t...~qcO&gcQ ~\~ ~ ~,·o\-;re.. ~_-c-"""~;-
~ ~\~.!. -:-.62 ~ ~ I.> :..,.-r~ ~ re.~. ' . ' . '" . 

~:.r-'\,""e.. ca ..... ..,.""C.l-CCr~'I!,.~s: B-c:QA.cQ) c:.o~..,.,~l~ ~ ~~'""+.~;..,,.t'~ 
~\.Jl' ~ \.:,:.l-:re. 0(",._,,- .,~\.~. \1.:1:\-\" ,.v~e.\- =f0f~YO-
'lo\~t-S. o .... t' ......... "''e" ~o\cSt~ .,..f "-\c!)' ~ 3'IMf'\ \-u.A.A- . 
o.M.t!2 \)o!) CIt,,~-t\., • 



.... .It. 

EJ 

EJ 

~ VA ,.. Tas i r..:..;S : tS-/D-~~"T D-AAcJ) J+1Z ~~iY'e . i~.z 1 o'~' .brcj.~ 1--1. 

~ u ~ZG<. i!3 CI-4.A.~ ~ '- ~ CI.-~c..J) :S ~c-~ 
:Be./' <e..vc-D .,; h e. c:::::.A.st..d',( eJ" e J!f.1 ic.;; I .$ e.c:a.1 ~ . . . . . 

/,A:)~c.61 ~~"-c."""r~ (JI..r'"e, ,...".rr J1 b.~ . ;:.a..S , .:.~ ~bee., .J) p:.::yor :H.~ ~vhb'e. . 1# __ 1' .::S~e CL-:1 .. /~~.~ . ~.cO . .. 
- ck:.~ t1!? 7'f" ~ ~"d " . .. . ', " .......... ... . , 

/>1., ~;./'" , / ,r.J- r-<->- ~ .. 7',.//' ~ • e-,,;,.b':' ,.7'~ -~"i-;;f~i~s*t~:: -
~~"'<:.veJ) (f~~': -J ~ow. c.;:';ho-u __ ~. ;1?"'~"/e .~ .. tIt>~~r~~ .. , .. " 
JIf~ :!>~J H/"xd) ~ r~-:!~/~:.~ .~;~j~~~~~.,~.::-, 

c-a:/c.!S;~~~: .e-cz.,..se. eP'-,d::/~ecO ' <:-~~r.;;~;;i' . ~~';;':;>';;:;:;J,,~ . 
. ~r=-/e ~ jk.s6r d/~~e.P . ~'KLA.~. ;.:<~:,~r.-e£) 
~ ~ ,r>/-;;;od~. ;;z.G~.e-rb/e~.:$~ ' .~ ~:~~" ,,,, 
O""--*'-P,. ~~ ~1#J:,le. M-.tf'-:S -...o.'p~~. Jt1'~k;/-e_ :: ~c9 . 
a"'zY~,f-e . ', ' ... ;'" .. . 

·i 
i 
I , 

":., 

. : , ' , 

. : .. " 
. " " .~ ' ; ' . . ' . 

SYMB0LS 

@ 

~ 

---
X 

"" 

{r::/ 

~ .. 
" 

A 
'P' 

=?d 
G. 
QS 

M 
CoS 

"5 

o oJ rc..V"c=> f' 4- ' G e c:::o I c> ~,.~ e.o "" + ~ c:.. t­

t 1.'\ f- ~"",,""'e~ Grc:.c:::o IOd~·c.. .~t-Ct ~r 
.~T"",·, J:::- _i.,.e,.""d ....-vo i"'""'"'~S'C. h~ ......:) ~h- ~ ,~ )Sa-. 

. t...:> C> :!> f-e. 1:> 0.:> Y"'\ F 

S "hctJ- 't-

o...J:2.:...\-

B R E- v I A T) C9N ~ 
! 

:Po .... p '--r\''' ~ 
?e.~.a.tc itO 
6 .......... iSs, 

~ +Q.I6lsr~ 

~ b."r; I-e.. 
~ a a.'" ,.,40;-

-I-.. 

ex u':''I>-+3'11-~ '\. . ~ \.,)~ y-I 3 

M.,: yo' hi e.. k ko yo ~ 10 I e.,..... c51 a.. 

G __ lc...~" ',"c..;."'€.. 



~~~~ \i" 
.,. ' ~ ' .. OWNED 
" .. 1925 

T e'n ness •• -Schuy 1 k i 11 
Dumfe~11n 
E1 khart :" , 
Argyle !;;lr{:1~ 

Victor1., ~~. 
Emp i re .:<.'~: k 

'. Sunday: School ' 
Bu1liori ! "-' ii 1 r 

"'i ~i -Particularly that part known as the ARGYLE SHAFT SECTION 
i ;r(~Leased to the Cerbat Silver Mining & Milling Company of 

i};: Arizona. r -0-

PROPERTY: 
1 !: 

.. ; The ELKHART property consists BULLION, 
I DUMFERNLIN, ARGYLE, 'VICTORIA;' VICTORIA , DUMFERNLIN 

MILL SITE, ·BULLION MILL SITE, -CHANCE, CHANCE, No.2, EDGAR 
': and ELKHART EXTENSION mining claims. 

I I'I Of this group, the Cerbat Silver Mining & Milling Company of 
Arizona, has leased the following claims: I?1!Mf-EBJi~g~, .ARGL4.E, 
VI9TOR,!A, VICTORIA MILL SITE, DUMFERNLIN MILL SITE, CHANCE, 
CHANCE, No.2, EDGAR, And ELKHART EXTENSION, upon which this 
report particularly bears. , 
:. ~i i i t 
LOCATION: 
I', F This property is situated about one mile easterly from the 
Sarita Fe Railway station at Chloride, Mohave County, Arizona, and only 
a few hundred feet from the railroad extension to the Tennessee mine. The 
ground is accessible,. there being excellent roads directly to the workings . 

.:Dfa'~8LOGY : 
~Jll~(hi :;' .\; The rocks of this group are chiefly of Pre-Cambrian complex, 

;: '~'~~ist and gneisses. The geology and mineral deposits of the Cerbat Range, 
, ':;~'an.d' particularly the mines at Chloride, have been made a special study by 

i :t~.e,;United States Geological Survey. and reference to this work can be found 
In,, Bulletin, No. 397, edited by Mr. F. C. Schrader, published in 1909. Sub­

;tfsequent developments have proven the accuracy of this geological work, 
rm:illtnough the bulletin does not pretend to have the actual history of the individual 
Wklnes reported; for instance. historical statements of the ELKHART" and of 

:; ':th'e 'earlier workings of the property were obtained, more or less, from hear­
"say:. although in the main the important things stated about this property, 
being one of the older mines and under the early direction of the late, Dr. 
",Theodore B. Comstock, are correct. Still earlier references to this section, 
~ncf particularly the~.ELKUAllI~l?roperty, were made by, Dr. Comstock before 
the American Institute of Mining Engineers, in August, 1900, in his paper: 
:"-'rhe Geology and Vein Phenomina of Arizona." Quoting this paper: "The 
principles worked out in 1892,_ and later, by the writer, were applied in 
1895, in the s election of the ·~IfAB·1¥M'1li~~'it.:and·;1t:: inayrn6t:' b-e::'oiif of p1ace:o! 

*iJi4tHha1iw..~~(:UlQW~l1}M?*i'f.:?t:e~:,=c~£.yi.IJK~~,~:~6. " ~J9~~~.9;" ,qY..~r'~,!n gold, .. 
• en tt=~i~":Iil~ .. J3rn~~t~w..::~.v.b,;:folg'- :i~_,The veins of this (the Chloride) district 
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are mostly of the later origin than the auriferous epoch, and most of them have 
~ere~ofore been v.orked for other than gold ores. ttn 'i~pat'at.rel'?verni" ·struck on 

" '!If Q.t~~El.2! 1Ae.,~bK~.RTJYUN~k,W.Uay-e .. Qt.e..~g,.$_2.Q....-l2.~.10Jl, 
__ ;a.o;;o_t"_~ Other proofs come from the Argyle claim of the ELKHART group. " ' 

?:; .. _.; :' : I quote the above to show tIle importance of the goldbearing series 
of'velns which cross these properties and which were early recognized by 

: students of geology • 

.'.~;i' Recem,develoPJileijfalJh&..1'iJm.~,~~l!.(L§~Jl\ii1}g.!Lm~~~€.~ . having 
. ti8~..;~~ins arid ·conditions\~ ·' : ' ftirther.·)'confirm th~. importance of the' gold-bear;.. .. 
~§. A~ain qu~ting from Dr. Cor:lstock: "The ~ineral. bearing deposits 

,T are. of three kmds: ftrst, the most anctent gold-bearmg sertes: and second, 
) the 'middle period silver-lead-zinc; and third, the more modern silver ores. " 

".. Schrader. in his bulletin, says: "Probably no other region in 
the United States of equal importance in respect to mineral resources has 
received so little attention as western Arizona", and I may add that his state­
ment particularly applies to the mines at Chloride. although Schrader speaks 

,'of the "Chloride district as the most important in the Cerbat Range. " 

ORE DEPOSITS: The ores of this group contain silver, lead, zinc, gold and 
copper; the gangue being quartz with some calcite and other carbonates. Many 
of the ore chutes are located at points where spurs, or feaders. join the veins, 
for which reason the Argyle shaft was selected by Dr. Comstock in the early 
work upon the group as the logical ,point for the richest and largest ore deposits. 
Many of the veins developed in the~IlIJe~L~ §.£.h.Y~fidl1~ ··~tlkha:dJ ,I?~illo.!1;, 
Distaff, il"Empl:i::e'~ ~Sund~J~£.hogl~~.l!cLEmpire mines. cross this group, an'd 
converge in and about the Argyle shaft and vicinity. Some of the veins at the 
surface, show to be as wide as thirty to forty feet in places. r.h~ Argyle­
Vic.ipri?-. .Y~~n - known as the gold-copper ledge - w_ill probably average five to 
eight feet in wi<;lth. "· .Alf'"otthe'.~oth·e·r~ veins have very strorig "surface showing. 
~~~lfs 9.f -ihe :adjolninii>Tfui~es iia'~e~ heen 'very large and rich, and the 

• J,~\~Jtc.l:~pt~~~tt?:ine,d. beiri.~fiii· the ~en.~~~~ .mine,;' ·(tilOre· than 1, 600 feet), 
... a~" 1III.m'1 ~9nstr~t~~ ~h~l! perslstencyand mcreasmg rlchness~ I may add that 
none of the -deeper development has ever been disappointing. 

DEVELOPMENT: The mining claims, represented in the lease to the Cerbat 
Silver Mining & Milling Company of Arizona, have been worked mainly on 
the surface. The Argyle is the deepest am main working shaft, calculated to 
be sunk to great depth. This shaft is vertical and 200 feet deep. This shaft 
has recently been retimbered and a new gallows frame erected over it. Op. 
the Dumfernlin G.laiI1;l.Jhere is a shaft some 50 feet or 60 feet deep, sunk for 

. -~~.!OI..j,...,.."......,L., .• • \ - " • .. . " .. .. ~ . , ';" ' ,.. \. ~ .~ ·t • . · ~ ~ ~ . . ' ... . . ~ . '. ,~ •. : . ' . _ " . 

the purpose of developing a supply of water fo.tJPe EL,KRAE~ .. r.n.llll. This 
~.~. .~""''D ' :" " '. ~ .- - - -.....---- . 41.·. . ,. . . . .• •• . .\. -:. • .. . .. .. 1.1 . .. , ' . ..-. ... . -~~~ •• ....,.. •• 

ve~n is also very promising. A tunnel has been run on this Dumfernlm vem 
at.another point for a distance of about 100 feet. On the Victoria claim the 
~?~fUS~.~y_s _wer .~ .. :na9~9~, .t: .• C .. _~or~h.~ad, l\1 .. ~~:~:,:·)~.~,~g?ld on~£.· 'mak.ing 
an average across 2 to. .? .feet of ore: 4.60, 4.80, 5.12, 3.12, 6.40, 7.15, 

·" · 4:'14't'~ 6. 80'~ "" 7. i4~ It is to "be remembered that the other veins c'arry silver­
leaCi-"Ziflc'-v ai-i.ies·, and I mention the importance of these assays as taken from 
the surface of the gold-copper vein. The deeper development of the Argyle 

... : ...... . 
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shaft will intersect several veins an~e very close to others. In my opinion, 

this work is certain to disclose large bodies of rich ores of gold-copper character 

and of silver-lead-zinc character. 

:;, Dr. Comstock. in speaking of the Argyle shaft. said: The last work 

done has developed a very promising body of ore, and it is probable that here will 

be found some of the best values upon the whole property. 

EQUIPMENT: A twenty-five horse-power gasoline hoist and a compressor of 

good size for development purposes. together with the necessary blacksmith shop 

equipment, cars, buckets. etc., have been purchased and are to be installed at 

the Argyle shaft in place of the old steam cquipments. As further development 

progresses, and whmit becomes economical to do so, a short electric pole line 

can be extended from the Bullion and Schuylkill shafts, which are about 1, 500 

feet; distant, and electric power is available. 

IMPROVEMENTS: On the ELKHART property there are very good improvements 

available to the Cerbat Silver Mining and Milling Company of Arizona, consisting 

of, a concentrating mill of 150 tons daily capacity, well-equipped laboratory, mine 

offices, a large cook-house, with equipment. large bunk-house, a residence for 

the manager. and four other houses available for other employees. 

HISTORY: CHLORIDE, is named from the character of its rich silver ores, was 

the first settlement laid out in this rich Cerbat Range. At that time the silver 

values, which were extremely rich and profitable enough to mine and ship to 

. Swansea. Wales. was the principal metal looked for, and when the decline in the 

price of silver occurred. Chloride. like many other silver camps. was affected 

unfavorably. Subsequently, the miners of the camp began developing veins carry­

ing gold, lead. zinc and copper values. and in about 1910. or 1911. the United States 

Smelting. Refining and Mining Company, came into the camp and developed to 

great depth the vein originally known as the ELKHAB T -VEIN • ..an..<Ll)..Q.1Y-C2.1.nlJ1~ 

salted the 't~pnes.s~e ..Y.~. The Ten.p.~~,isL~po.ill£.!.~~~Y~ __ PE~5!~_~.~ ._r.:r:~)I~ .. t~~ 

~vejri ~et:...$.18. 000. 0.00 •. and ' in jRe..la.p.t..1~9",P~. t.trr ~e....Y.~~_~~~~.c:~~IJ-~. ab~)U ~ J3_~. ~ .~ 0 .. .. 

,:QQQ.'-::;;anmggly· ·· .. The..Schu.ylkiU..lP.i,.1'),~_JJ.P.Qp._1h.i(LS~_~.v_e.ip~,~2. .. ~!E.!:ll.~cl}.9-j:~!y !l,~l~~!)-.­

'~!i.~~~.I.< .~~_'f' __ ~.C? ~ k i~~gs ~ J:.?-l'_..s:y.!lli .It.~J.' h?-ft ..iQ.jh~ .. ~.,.Q P...: f.QQUe.~.!Lgj,R...r .. ~12Q r.i&d 

t.o · bave,.blo£!sf..(;L9F..t_!!!2r.~. t9~~!.l~$...§"' __ Q.Q.Q .. J?OO •. .9E.EJnK'!'l)_~~?t . .Y~, The Bullion 

mine, of the ELKF..ART group, controlled by the Knight Investment Company of 

Utah, has within the past few months t sunk a shaft 300 feet. at which point they 

found the vein 16 feet wide and disclosing some very good ore of similar char­

t.9~!;lUR~: Tennessee, Schuylk'ill 'aud ELKHART. -Yigorous development is 

oemg carned on by that company and very large bodles of ore are certain to be 

opened. The Schenectady mine, adjoining the property on the east. has within 

the past year discovered. even in their shallow workings, very high grade shipping 

ore~ some of which assays as high as 1.800 ounces of silver. over 60 percent 

,lead, and about $ 20. per ton in gold. This property is, I understand. principally 

financed by Mr. Buckley Wells of Denver, Colorado. ... 

. , . ' On the otJ;er end ,o.i..:t.b.e EI J.'U!ARr~.px..Ql}~Xj:Y_9-x,e.Jll~~m~_ao..d 

~~hQOIJ'P.i!1el;1" . ~ ;~c.b:ba.~lit~~·~ ;~~~.big1(gr~ge ores, valued at ·" 
~~§1isands of dollars.'. . ~"""'" . . ,,, ' u __ "'~"" ·._,.!~_, __ _ \~. 

~lIIII·~IlIIil&ililIIiiii. __ IiiiiIIo, ...... ::;;'·".-::i:{ ,...;;.J"~"",,~,,,~~,~~"""""J 

The ; Sunday School Mine is claimed as 
the Empire No.6 
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Chloride, in 190'0', was said to have had a population of 2,0'0'0'. 
With depression of silver, the camp became more or less deserted, until not 

-more than 400 or 500 people remained. But, in 1910, soon after the ELKHART 
changed hands, the camp began to renew its activities and gradually the popula­
tion increased until the Chloride Chamber of Commerce estimated, last year, 
about 2, 50'0' population. One of the draw:..backs of this district has been the 
lack of milling and reduction plants, as the ores had to be of very high grade 
to admit of hauling and railway charges to remote smelting plants, and the 

, old~r . methods of ore treatment only recovered a small p e rcentage of the gold­
'silver-lead values, and lost practically all of the zinc values, while none of the 
iron and by-products were recovered. Notwithstanding these facts, the -statis-

~tlc~the Chloride -Chambe.r.:.Qf .Commerce ,show for, the . district '~Cprodtiction 
oQ~1f!350'~ ' CCC; " of which4~1,' 15C; cc;-~' -id : br-edited to ~Ellchart; 

.. : :. - ..... . ..... 
'SUMMARY & RECOMMENDATIONS: 
('!". It will be observed that I have quoted freely from such emminent 
authorities as the late, Dr. Theodore B. Comstock, and the government reports 
of .Mr. F. C. Schrader. There are many others whom I could quote as well, in 
support of my own views concerning the Argyle shaft and its location as the 
proper place for the best and greatest developments of ore bodies in this zone. 
Without hesitation, I would recommend sinking the Argyle shaft to greater depth 

. and drifting and crosscutting on each level. This work will undoubtedly develop 
s~fficient ore reserves for many years operations. 

F. A. Wright, M. E. 

As bf December 6, 1987, the ELKHART MINE is actually encompassed 

claim: TENNESSEE SCHUYLKILL NORTHERN EXTENSION. 

----------------------------------------- - -
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Figure 5: View west from Telluride vein to Minneapolis 
vein (small dump in center of photo) 

Figure 6: View northwest along Telluride vein to town 
of Oatman with tailings just in front of town 



Figures 7 and 8: 

Minneapolis Mine, 100 level 
portal and view from above 
portal, eastward into the 
Black Mtns. 



Figures 9 and 10: 

Minneapolis vein at face of 
100 and 200 level drifts (each 
490' from their portals) showing 
the white, massive calcite vein 
and its stringer zone parallellin 
the N wall. Assays vary from 
0.01 to 0.1 ozlt Au. 

Note the absence of argillic 
alteration, the presence of 
only propylitic alteration 
and minor iron stain. 



Figures 11 and 12: Views of the argillic or clay alteration halo around 
three parallel veins of the Sunnyside vein system and a close up of the 
same alteration above the Telluride vein, both near the east extreme 
of Grubstake's land holdings. This alteration is associated with all 
the great producing veins of the Oatman camp and is notably absent at 
the Minneapolis vein. 



Figure 13 : Canyon City Milling Company's mill site 
near the White Chief mine. Note grizzly, conveyor 
feed, three leaching tanks. 

Figure 14: Three leaching tanks with crusher, rear 
left . 



Figures 15 , 16 & 17 : 

Various veiws of the 
pinkish, very fine 
grained, sandy and 
homogeneous cyanide 
tailings of the big 
mines and mills of 
Oatman. They total 
about 3.5 million 
tons at average 
0.015 ozlt Au, 
according to a state 
of Arizona publication. 
Higher assays, 
averaging .034 oz/t 
were obtained on a few 
grab samples by the 
author. 

There seem to be no 
slimes . Their 
1 eachabil ity is 
unknown. 



Figure 5: View west from Telluride vein to Minneapolis 
vein (small dump in center of photo) 

Figure 6: View northwest along Telluride vein to town 
of Oatman with tailings just in front of town 



Figures 7 and 8: 

Minneapolis Mine, 100 level 
portal and view from above 
portal, eastward into the 
Black Mtns. 



Figures 9 and 10: 

Minneapolis vein at face of 
100 and 200 level drifts (each 
490' from their portals) showing 
the white, massive calcite vein 
and its stringer zone parallellin~ 
the N wall. Assays vary from 
0.01 to 0.1 ozlt Au. 
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alteration, the presence of 
only propylitic alteration 
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Figures 11 and 12: Views of the argillic or clay alteration halo around 
three parallel veins of the Sunnyside vein system and a close up of the 
same alteration above the Telluride vein, both near the east extreme 
of Grubstake1s land holdings. This alteration is associated with all 
the great producing veins of the Oatman camp and is notably absent at 
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Figure 13: Canyon City Milling Company's mill site 
near the White Chief mine. Note grizzly, conveyor 
feed, three leaching tanks. 

Figure 14: Three leaching tanks with crusher, rear 
left. 



Figures 15, 16 & 17: 

Various veiws of the 
pinkish, very fine 
grained, sandy and 
homogeneous cyanide 
tailings of the big 
mines and mills of 
Oatman. They total 
about 3.5 million 
tons at average 
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according to a state 
of Arizona publication. 
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averaging .034 oz/t 
were obtained on a few 
grab samples by the 
author. 
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