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< PAST DEVELOPMENT HISTORY

Starting in 1879, the Bonanza Mine was first developed, the south
(“ shaft was sunk to the 200 foot level, following the vein down on its 65
. degree dip to the present water level. From this shaft high grade ores
were mined in the years that followed. Under the ownership of the late
Col. Herring, I was shown settlement sheets on ores with values up to
$3,000.00 per ton. One shipment mined by P. Peterson, a lessee, showing
one lot of twenty-two tons with an average value of $2,273.00 per ton. Mr.
B; Escapule, an early day lessee mined ore from 100 to 800 dollars per ton
( in value, From 1870 to date, on the CHANCE-BONANZA vein with a strike dis-
tance of about 1500 feet and from the 200 foot level to the surface, a
production record of a little under $1,000,000.00 has been obtained, the
mining confined to the higher grade ores. Qut of the south shaft, in 1916
while working on a lease with Pete Henderson, in a stope about 100 feet in
depth and to the south of the shaft, ore with a silver content of 1,000
ounces and a gold content of 3.0 ounces per ton wWas encountered.

In 1919-21 period, the Gornge brothers, lessees at the south shaft
mined on the 200 foot level on the north side of the shaft, during which
period | did some cyanidation for them. At the bottom of the drift on the
north side, they opened up a lens which is going down into the water, the
ore at this point showing about 9.0 % lead, 105.0 ounces of silver and .4
ounces of qold per ton. Qn the south side of the shaft in the bottom of the
200 foot level and qoing down into the water, 3 high grade lens was encoun-

= tered, running from 4.0 to 8.0 ounces-in gold and 400.0 to 800.0 ounces in
-~ SpsssasSilver per.ton, On-the-south-extension of the Bonanza vein on the CHANCE
. side and about 150.feet south of the south Bonanza shaft, Emmitt Finerty
3 former superintendant of the COPPER QUEEN MINES at Bisbee, Arizona, ob-
tained 3 lease and encountered ore below the 200 foot level running from
100.00 to 1,200 ounces of silver and 1.0 to 3.0 ounces in gold per ton.
About 1919 Pete Henderson obtained 3 lease on the Bonanza west cross-
vein, starting in on new development thirty feet down from the surface. -
His initial work did not open up any high grade, the assay values being
around 34,0 oz. silver and 0.20 oz. of gold per ton. He transferred his
operations to the south shaft in search of high grade. No work was done
on this cross vein until 1931 when Steve Balich, Sam Balich and D. David-
ovich took a3 lease where Henderson left off. Sinking a few fget they en-
countered ore running up to 500 ounces silver and with a low gold content.
Sinking is now going on in this shaft under a lease held by George Thome
and LeFault, recent assays of last week showing values in excess of 100.0

oy

%
s ounces in silver and 0.22 ounces gold.
- Continuing with the history along the Bonanza vein to the north. In -
\ 1912 Nigger Jim and Juan Valuenzuela, lessees starting in at the surface,
-~ about 500 feet north of the cross-vein and main north-south vein inter-
‘3577 section, encountered high grade, mining ore as high as $400.00 per ton in
E value. The high grade lens at this point dropped in value to a milling

- grade and work was discontinued,

Continuing on north on the strike of the vein, my father, in 1910,
started to sink the north Bonanza shaft, starting on exposed surface
croppings, He sank the shaft on an incline to a depth of about 90 feet,
at no point encountering high grade. Shipments of from $20 to $30 per ton
being the average. In 1919 a lease was given to Lem Hilton, E, K. Springer
and George Bixby. They.sank the shaft to the 100 foot level and started
“E,M@ww»ariftlnq along the vein to the north. At a point about forty.feet north of. . . s

d - ; sy . i DRRER S e
$ o a2 t ——

the shaft they encountered high grade and commenced stoping. The bulk of . .iwe..

+
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- WALTER ASSAY COMPANY

Date September 25, 1975

THIS CERTIFIES

CHARLES WALTER
P. O, Box 160
Lordsburg, New Mexico

Phone No. 542-9514

3

320 West A St.

The following results were obtaine« :
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. That samples submitted for assay by Hanso s tas
Silver Gold 0 Percentages
Marks ey T0ths. ozs 100ths. Remarks ]
SB-3 (#1) . 1(00 Nil
SB-4 (#1) 0|70 0 pl1o
(#2) cut
cross vein 2|70 ‘ “Trace
SB-5 surface .
cut 7180 0| 0005
SB-6 (#1) cut - o ° .
in shaft 1{60 . - 0.| 010 -
(#2) 3250 i 0 | 065
SV-1 (#1) 40180 ., if ' 0085
(#2) 16{80: ~ "' 0]020°
SV-5(#1) shallgw < Te %
shaft Trace s 1 Trace
SV-6 (#1) in 1 | 2y« . )
.. shaft south : T v 4
center ' |Trace | = N1l a
re-run . Nil . . Py Nil S
SV-7 (#1) g NiI ° wWprE Nil
3V-9 (#1) "~ 1|50 - P70 [ Q5 . =
(#2) 4100 “"h.eys 01005
SV-10 (#1) 1. 0j05 (" -7 .0 | 005
(#2) v Trace . | ~ + | Nil.
SV-11 (#1) . 1|40+ .«|..* 0| 005
SV-12 (#1) v 0 |60 . Trace
SV-13 45|40 .2 O | 080 -
SV-14 ; 45|80 ° .+ 0 |100°
SV-15 12 |50 *+ 0 | 005 :
SV-16 (#1) ¢ 32|70~ .-.|°,. 0025 y
(#2) % .35|40 « ol 10078 |-
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C ' re o Scptombor 29, 1975
% B .. 2 g . 7 T , . .
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fu S TR PR TR ITMPLE W
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M -.‘ Y e .‘- ' t » i s ’

Name of clnim . fj?f. Silycr‘(oza) " : ~ Gold (oz.)

SB-3 5 -'=1 g, o o SUNEEN 8 ! .

SB&4 T LURY ¥ OJZO ' .,'..z'._"‘ "..".', =+ Qo010 = .. +FLZhy 9
SB~3 S ,,\ 7 ,50%, .:'-‘-.‘,',. .+ 0,005 S
SB-6 T 1.60, & 0.010

sv-cl(#l) * . ".'&." \, 16 80 g ] .‘-'\\"'.\'. T £ 3 0.020 -

T(#2) i T Mesors0lt LT, o 0% (.0.085 :
SV-5(#1 L.t 12050 U - . % - 0,008 .
SV-6 o it 1,60 L. . 0.010 '

SV-7(#1) T £ 5 Nl
Sv-g(#l.): : vt 1'050, '.'|g‘..: ;‘ . 00015 ® .
.. P PR R R S e v S
SV-10 (#1) ©,.0.05.: » - l..  0.005
(#2) = ... ffuﬂ"wnadc;“.' Wy Trace
SV=-11 (#1) .otat 1.4 T s 0.005
_ Sv=12 (#1) 0.60 .° Trace
SV-13 45.40 0.080
SV-14 (#1) 45.80 , "ﬁk 0.100
SV-15 (#1) 12.50 : “eiy 4 +0,005
- SV-16 (#1) B0 0 0.025
. (#2) 33.40 0.075
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The samples were submlttcd.to the Walter Assay Company, Lordsburg,

New Mexico, for silver and gold assay. The ass.Yy certificate ia enclos «
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_ Report On Mellgren Mines<By-C. J-Sarle, PR.D. .7~ L imiod o

Tombstone, Arizona
Sept. 4, 1928

FOREWORD.
The hreadth of field covered in the following report on the
Mellgren Mines—including as it does: g brief sketely of the for-
mations, structures aund geologic history of the ‘“Tombstone-

M ¥ Y
@A N NN AL B B AN AN BB - - G
t ".

Mule Mountain Range”’; a correlation of the ove deposits and in- ..~ -}
eluding formations of the Bishee Mining Distriet, in the southern ey
Cend of the range, with these of the Tombstone Mining District in . e

‘ the northern; a general diseussion of the Tombstone Distriet, as. -«

- a whole, with comparisons between the Fastern area of the Dis- -
triet, principally held by the Bunker llilll Mines Company, a sub- - <
“sidary of the PhelpsiDaodge Corporation=—and where the ore hod- .
ies have been opened up to greater depth and more extensively,
~ aund the Western arca, of which the Mellgren holdings form the
" larger part—has been, for the purpose of giving a general per- . %
_ spective, hy which the conditions which mining operations have . .. == {»‘f &
"2 revealed in the Western area may be judged and-by which-the . o s o
predicted ore possihilities. with denth development, in the Mell- ' K
- gren Mines may be appreciated and estimated. Fo PP
My acquaintance with the Tombstone Mining District, it = . - i
. must he explained, though extending over a period of years, S
‘may he summed up as the result of actual intensive work, at in-"
tervals, amounting all told to a few week's time only. The
hreadtly of ficld, the number of mines, many of them at present
= practically inaccessible, and the limitedtime at my disposal, has -
1., precluded of necessjty, my acquiring much informfltion which
20 must constitute therefore an important omission in! the disens-
., sion of this noted mining. district, and which doubtless would - . -
= have Been very helpful also in the exppsition of the Mellgren & .
property. il v
; g fort , [t s very fortunate therefore, that Mr. V. (i Mellgren, a
b o0 qualifiell graduate Mining and Metahuwegieal Engineer, with long
boo o practiedl c.\‘p('l'icm'ctin the Tombstone I‘Iiuiug Distrviet, a detail-
o0 ed knowledge of the'various' mines, andiaccumulated fund of in-
.0 e o+ formatipn on past production of ‘the District,—giving him an ex-
:© . .. tensiveiand detailed knowledge of the District and its possibili- .
B R ©o ok ties—has contributed the valuable data on pages ..L... to 47.
K ol B .« inclusive, in this report. ' ' : :
im0y 7 o Inmy work T have had opportunity to confirm, in general, =~ ' .
LT pe L e o cthe faotl:n which he hrs set forth and T have used them freely in:* =
gt i TR mmary and elsewhére as needed to supple- -
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Report (- “ellyrew Mines-Ry C. J. Sarle, Ph. D.

‘le. ] PRE-SUMMARY. . R AR
’"l‘( ooE The Meligren Mining Property cousists of 56 lode elaims and fractional claims, - ¢."
~ t o in contiguity, covering an avea al about 1050 acres. (See appended Topographical and . g -

Geological Map of -Western Tombstone). Irom the center of this property it is 2 b
- 1 miles by the Charleston highway, northeasterly, to the Court House in the City of
by “ ' Tombhstone, County Seat of Cochise County, Arizona. Tombstone is the terminus of a
b | Y hranch of the Southern Pacifie Railroad, which leaves the main line at Fairbank, 9
X .1 miles to the ¥estward. From Tombstonc/by rail, the Smelter at Douglas, Arizona, is -
¥ o 1 G0 miles and to that at_El PPaso, Texasg/315 miles. (See  Areal Geological.-Map of - .-
R "1 . Tomhstone Mountains)*¥e /on ger s semte - Now abos? 10 rites To mavl.. ® i

v —
.

. m

: The Mellgren property with several smaller * adjoining properties, variously
Y owned, comprise what i loeally known as the West Distriet, in distinetion from the
{ o eastern portion of the Tombstoue Mining Distriet, the major part of which is owned "
Y by the Bunker Hill Mines Company, a subsidiary of the Phelps Dodge Corporation, 1
~ 1 having been pivehased from the Tombstone Consolidated Mining Company in 1912, S
i © 1 Among the Tombstone consolidated holdings were also the State of Maine, Chance 7§
-1 and San Pedro Mines, in the Western area, patented properties, closely adjoining’
i the Mellgren Mines. _ ' _ - _ Ly et
‘ i The Tomhstone Mining District is coextensive with the Tombstone Hills. -The - b
i Tombstoue Hills are the deeply croded and subdued northerly end of a' northwest- §
. 2 southeast trending mountain structure, some thirty odd miles in length, which has .
\ 4 for its southerly end, the higher and hroad:r Mule Mountains, and for.its.intermedi- ¢
b , . ate portion the Little Mule Mountains. This structure, for convenienee-in this report, - ===

© 4 Thas heen desisnated the Tombstone-Mule Mountain-Range. [%is range was formerd
: in the Late Tertiar: time; by block-faulting, accompanied by extensive igneous in- -
yvasions. which fTornmed Tavge deep seated granitoid batholiths beteath th.e struecture
and more superficiai porphyricic dikes and stocks and extensive surface flows. The - !
- older -erustal rocks_thus hroken up and invaded by superheated solutions of mineral .-
Tmatter. or lavas, hecame the depositories for large and valuable deposits of ore min-.
“erals. These were formed by volatile constituents given off from reservoirs of molten !
. Fock eystallizing and congealing heneath; forming the great copper-deposits. of the “#t:
Rishee District, 25 miles south of Tombstone in the southern end of the Range, and * g g
probably simultaneously the high grade, silver-gold, silver-leag-gold and silver-lead- “3 ..

o

':‘.m' .
L 4
Few

zite oves of the Tombstone District,~in the northern. - _ s
The rocks involved in copper deposition in the Bishee end of the Tombstone-
Mule Mountain Range, are mainly the lime-stone members of the upper Paleozie ser-
‘jes of sedimentary formations; the Abrigo (Upper Cambvian) Limestone, the Martin
“. .. (Devonian) Limestone and Escabrosa (Lower Mississippian) Limestone.. In the
- ( .} southeastern part of this area, occur however, some lead and gold in the overlying -
g Mesozoie or Bishee (Lower Cretaceous) series. Copper occurs also in granite por-.
phyry. in Sacremento Hill. Bishee. The copper ore restricted to horizons just men-
tioned has a proven zone of deposition ranging to 1400 feet in thickness. .
In the Tombhstone area, the ores thus far developed occur principally in the Me-
sozie (Bishe Series) strata, but there are numerous occurrences in all of the underly-
ing Paleozoic limestones. enumerated ahove as ore horizons of the Bishee District, -
here ineluding also the Naco (Pennsylvanian) Limestone, at the top of the Paleozic '
e - 1 series. While stratigraphically this would appear to give the ores a_vertical range

i dn
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. v then several thousand of feet of formations, it is certain that the ac thickness o
=i the ore zone, exclusive of a_possible copper zone heneath, is very much less, probably . e
4 in the neighhorhood of two thousand feet.™ Rt B o gy o b5 2 o
; - That rocks of all horizons in such a thiel- ceries of strata should beeome involv-
- | i e as controls in the deposition of awe i =17 ‘enem, might be reasonably explained .
- : | :
A .
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g i as due to their echanee position within a eertain depth or temperature zone and, with- §
"LC A ina eertain distanee of the souree of mineralization; determined by fault dizplacements @ !
- ~ i and the variable height of magmatic ascent or wedging. That: the silver-gold, silver- ):

. 1 lead-gold and zing zones of the Tombstone Distriet have {his assumed approximate, { ,,/
\ -1 ecmbined thickness of 2000 feet, is based upon an ohserved and indicated rlcwcnding{- -
. i zonal mrangement of the metals, which has been brought out thru mining operations. )

- ¢ Thus, the depth of 400 feet, with lead beginming to appear at water level, the silver-
- ' lead-gold ores of the Eastern arvea, proven to a depth of 700 feet, and; zine beginn-- !
¢ 1 ing to appear prominently at a depth of between 700 feet and 800 feet, and to which,

it is thought reasonable to ascribe a zone thickness—allowing for a lead-zine transi--

. tion above and a zine-copper below—of 800 feet to 900 feet, fogether giving the ahove
estimated 2000 feet depth-range to that portion of the Tombstone ore column above 7 -
the zone of copper ores. o ' 1

Morcover. in strong conduit structuves, where erosion has not removed the upper |

.- . .part of the ore zone, it may be expected that mining operations may he carried to :

ST sueh depths as indicated ahove, or even greater and as in the Western area, in some -

- - portions of which, Paleozie strata underly Mesozoie, in their original relations, he-

= T .} &inning with lead-gold ores, the whole gamut of ore zones may be run, as depth de-"

. i velopment in mining goes on. .

Ld

The ores of the Western Tombstone arca are not confined to the sedimentary - N
rocks however, but ocenr also in a widespread quartz  monzonite porphyry. Al-=%
= though there are many exceptions; the greater number of the. fissure veins. in hoth. !
-the iBastern-and-Western-area have a voughly north-south strike and steeply dip to .
the west. Where folds occur in the Eastern arca they have heen found in many cases 1 -
i to be the loci of interbedded deposits, or saddle reefs,-and this may well prove to he "~
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the case in the Western area, should such structures e encountered. iy
In the Bishee area the magmation which introduced large dikes of granite por- .
phyry into the Paleozoie sediments, appears to have been the phase which produced: -
the ore deposits. In the Tombstone arca it appears to be connected with the slow
vpwar:d advancee of lava in great volumn, of monzonitie composition, which from ob-
_ served croppings of the monzonite deseribed in the hody of this report, must underly -
. S U7 alarge part of the Tomistone Hills a4 depth. Mauy dikes of similar composition may
T % he genetically conueeted. This intrusion profoundly altered the Paleozoie’ limestone
in places, where direetly in contact with them, and, in a late phase of cooling, fur-
wEy nilshe«l the ore forming solutions. (See Areal Map of Tombstone Mountains, Append-
i ed).
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3 3 The ores throughout the Tombstone District appear to have the same eneral gz'.:
Apn. .t souree and are m all cxsenfia : Samg, variations observed 1 nining being atiri- -.’ :
4l ..t hutable to ditference I position m the zone of ore deposition and degree of secondary | - -
% {+ alteration. : o b
ot o i It appears to be the concensus of opinion among Geologists and Mining Engi- ;
2 { . neers, who have made a ﬁm conditions in thé Tombstone Mining District, that 1 -
: - b the mining of ore_deposits has: searely begun, The reserves of milling and high 1
i ;. grade ores indieated, are s applies not only to ores helow water level,
2 s i Whieh are vet practicallv untounched, but there isa large tonnase Félianifneabove, | -
3 L ¢ Moreover there js much virgin ground in both the Edstern and Western areas of tho R
| L 1 Distriet, ‘which promise when explored and developed to greatly extend mining op- - -
. 1. crations, : I CR B : S g
, ‘_M - To-date mining in llnoD]seret has largely ‘heen, a seleetion of the high grade ey
e { Toortiony of the ore hadies, leaving the Tower grade or milling qres, and these operad-+?
= cweptions have been limited almost wholly to that portion of the secondary - or - oxidized ' ;
P W e ;* Jores, ahove the water tn_blc,\’.l"nc{ denth to nermanent water varies, heing rclatively . !
bt iy ; E ) ) , 5 . ! ]
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J_‘, ‘( = U greater at points of greatest reliell Thus in the Kastern portion of the District it i :
G S : § ranges from 32 feet to 630 feet and in the Western, from 200 feet to 400 feet. R
f i “T'he Tombstone Consolidated Mining Company in sinking a 1000 foot shaft,

i known as the Boom shaft, in the Kastern avea, cstablished three favorable factors, !
i i vital to the ceonomie life of the Tombstone Mining Distriet. One is, that contrary to, !

R : ersistent general misapprehension, the water in the Eastern area, can_be con- P

1 s : e W omany mining compa-

3% - 1ones, (See pages.......... : 1¢ ores maintain their volume and values !
‘3 ! Telow the permanent water level. (See page........... ). The third is that the silver-lead-

3 ‘i gold ores of the Tombstone Distriet, eventually, in depth, will give place to zinc-lead-

T e 1 silver-gold ores. (See page.......... Y : b
: T Water in the Western part of the District as shown in the hody of this report, )~
a2 i though lymg at a shallower ¢ epth than in the Eastern, can casilv be haudled, the vol- |, -

A «ume being about ample for milling purposes. (See page ............ 1 N i
f In the ores of the Tomhstone Distriet thus far mined, silver values predominate | |
{

-+ andd gold has heen covsistently important, and likewise, lead in the Kastern part, tho

J ¢ in the Western or Mellgren area,—due it is helieved to the higher horizon in the zone

S of ore deposition, at which mining, so far, has been earried ong—lead is only just he-

S wimiivg to come in at water level, The ratio of these metals in the ores mined has
-0 wesa wvaried widely however I some_instanees the gold value has nearly equalled that of Y
=1 the silver; and this has been true of the fluctuating lead content. of the ores of the/

. Fastcin Distriet. The ores of the whole Tombstone Mining District may 1'!9.:-"'.1.5.“.‘@‘,?. 15~
: - fied as high grade. The earlier_operators stiipped. and milled ore having an-average ja- -
~. value of $100per tom, or hetter and hundreds.of. tons were. shipped from Tombstone . : -
ring o thoiisand dollars or more. : " e

———— e

: . "During the 50 years, which have elapsed sinee 1878; when Edward L. Schieffe-;
: - lin made the discovery of ore iu the Tombstone Ifills, and located his. claim the®.: -
. “Toughnut,” the first in the Tomhstone Mining District,—mining has moved with ;3"
pulsations. From 1880 to 1890 the greatest activity prevailed: the City of Tomb- -{
“.stone sprang up, water was piped in a distance of 30 .miles’ from the Huachuea .-
. Mountains, to the southwest; Mining Compaunies were formed and-mining of the rich -
- silver-lead-gold ores was carried on with ntmost vigor and, mills for the handling of
. . ~the ores were huilt on the San Pedro River at hoth Fairbankeand Charleston. :
fieion It was during this period that the State of Maine, Merrimae, Free Coinage, ~}. .
:Junetta,; San Pedro, Chance and Louise Mines, contiguous to the Mellgren Holdings, . {. ..
-and the Joseph No. 1, Joseph No. 2. Anex No, 40, Anex No. 41 and Bonanza Mines '
- of that group were worked. (See position ¢f these on, Vein Map of Western Area,
. Appended). , ) o

“. . The.demonitization of silver in 1890 and strike brought this first period of great
e prosperity, in the Tombstone District to a close.

it eietge. oo Thru 1890 to 1900 was a period of small mining operations, mainly by leasing.
B Frem 1900 to 1912 marks a second period of great activity and large production,
~in the Tombstone Mining District, tho little effecting its Western portion. Tt spans
‘ 4 ¢ the existence of the Tombstone Consolidated Mining Company, ereated by the con-
P - 1 sclidation of the older companies of the Eastern Distriet, in 1900 and ended in 1912,
- t when the interests of that company were taken over by the Bunker Hill Mines Com-
. i pany, a subsidiary of the Phelps Dodge Corp.

‘- o Tombstone Mines were then closed down. and have remained so ever sinee; ex-

e o

Y Y.

w_w?_:

bt M*i ;g?”ci»tiug for a short period during the lat~ War, when two or three of the mines
?( T were worked on a small seale. The Bunker TTill Company, however has. held to a
|~

By )

imlicj‘ of giving short term legses, for onecrations on a emall seale, and 'sums up to
$150,000 are said to have been made by some of the leasors, mainly by chloriding,—

7 . ; | ....:'...-. B

o B i ; ; 3 -
s e Sas et et A - Sat. e ——tL St % At e l‘o e o noma
. Wt e 8% W o e h el R

e e a———

S mm s et m A, e e eatent. am T = e e

5
|
4




ik R Repart Cn Melliren Mines=8y C, J. Larle, Ph. D. !
o : ?
t : . .
- =1 mining the lower grade ores in scareh of high grade chutes. b
B The laying of the Tombstone branch of the 8. P, R. R. from Fairbank in 1902, -
b greatly improved transportation conditions. But - “until about five ycars ago, the .
|  Swelters only paid for 505 of the value of the zilver chloride and, until ahout 4 ycar ;, .
Y and a_half ago, placed a penalty of 10 to 12 cents a unit on the silica content of ores,
- i —penralties, deduetions and charges, sometimes running as high as $23.00 a ton on-
- . =some ores shipped. ' oSt i
K i In 1904 the Mellgerns hegan acquiring their present holdings in the Western” J
- {  DistTet, which they have been working continuously sinee.  Work started by them 4
’ i in 1908, on the Jpseph No. 1 elaim, was continued for several years. The north shaft
;i this time was =unk from the surface to a depth of 220 feet; and a drift was run at ¢
i the 100 foot level, 100 feet south, The ore taken oat and shipped, in.sinking, varied- P}
- P from $£12.00 to $10.00 per ton, and, one small shipment. of 4%, tons, from a  pocket, h->
P X S assayed 30050 oz, silver and 5.01 oz, gold par ton. Tn 1923 the Mellgrens sank the soutly poedl.
£ N Bonanza shalt 34 feet_helow waler, to test the flow . Al iy <

woveli 7o he A pallony &~
© per_minitie, Surlicial work has heen done on Joseph No, 2 vein, from tine 19 ﬁl}wfiw
and other of their properties, off and on for years. 24’ —22p LRBAM. KseBendnya;

77 Sarficial. mining on the Free Coinage vein, parallel and about 2000 feet to ’thé";g i
. avest of the Bonanza vein, began hy leasers in 1920, continued to 1924, ’ By
t -~ The Pittman Act, effective from 1920 to 1923, stimulated, to a minor degree, ac-*
i ! tivities in the Western arca. From the Bonanza dump 50°to 60 ears of ore were ship-
- - ped riamiing from $3.00 to $33.00 per ton and seeeenings froni’the mine dump and goh
e . wereseyanided. The results proved to the complete adaptability of these ores to this !
1 - elass of treatment. Leases have been given by the Mellgrens,—on .various of their
: i 1 properties, off and on for years. o o "520
| ‘ S ¢” In 1922 and 1923 Herman Trappman, a leasor, mined 30 feet below water leve™ v o
( . "Vin the San Pedro mine, handling the water with a bajler; and removed ores to the/:”
1 value of $9,000 to $10.009, the ore ranning from 160 to 200 ounces in silver. e
P In 1923 the Old Puebla Leazing Company eyvanidec the State of Mame dump ! -
. ¢ fand mine gob—to a pmfit—alﬂlough the ores had heen mined hy stripping and often -
-~ ¢ ‘taken.down “‘clegn’’ on canvas. ' : : s
. i =77 In 1922 a leasor sauk a winze, from the north drift on the 200 foot level in the ,?,,;U'
. B .+ Chance Mine to a depth of 22 feet helow permanent water and drifted 18 feet and( ' .
& 1 stripped the ore-for this distance to the 200 foot level ahove. Before the ore conld he (2
i -1 removed:-however, the npper part of the shaft caved in. Assavs showed the ore ran -
} 0 to 1200 ounces in silver. g §9547// 724 ers. . . B )
_ oy In 1923, as already mentioned, the Mellgrens, as a test; mined, by the filled-
. : .stope method, and cyanided 920 tons of ore, from ahove the 100 foot level, in the
Sl ¢ . north end of the Bonanza vein which yielded a bullion return of $44,000. . - «
alie Work is now 1)eing carried on in the Bonanza "Mine, off the north shaft:” 5 B
: Since the carly day operatious portious of probably every dump in both the -
‘ « ~ Eastern and Western avea have heen shipped, sorted and shipped, or milled. i
H ! The Tombstone Mining District has had a known production of ore totalling Y\ % '
{ po , £85.000.000.00 gross value. Of this swin approximately $79,000,000.00 was contribut- 1
e ! - ed by twenty-odd mines in the Eastern or Bunker Hill arca and $6,000,000.00 by a it
' - ¢ dozen or more in the Western or Mellgren area. Of the $6,?00,000.00 produced in the & -
Y i Western area, the major part is accounted for as follows; /Anex No. 40.and 41 veins, .+
d i wrodueed $£60.000.00; Bonanza-Chanee vein, $1,000,000.00; Junctta, $100.000.005 Lou- ; ¢
w1 ise $100.000.00, Josdcph No. 1, $59.000.00; Joseph No. 2, $150,000.00; San Pedro, $150,-_/ |
B ¢ - S 777 000.005 Solstice, $75,000.00;and "State of Maine %3,500,000.00," 777 7T s b
"{'f trmegs e Tt seems quite probable that the yield of some of the above mines was consider- i F
L@ { - ably larger than the above f i',fllrus show, and nmrcpvv.r,@t, i, the general opinion.of
. : 4 . { ) s : . T L : e : %
. ) ' : i e e i
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. - 40 Timers™ of the Dlstmct that_the aotual output fromnthesc and ot-wr propcr ',«'
© . ties of the Western area. hambcen bctwcen $7,000,000.00 and $8,00000000 R
: . Thé "Western area of the; Tombstone sttrlct 'should’ be deseribed:as' rolling, -to s
hilly. From the lowest to the highcit. point in the mined. area, is approxiu: ately 450 k
) . feet. All parts have been made acccesﬂ)lo by ‘mine roads, which, conneet” w ith the'
- ~ Charleston-Tombstone highway.: (See ']‘opograplm,al and Geologlcal \Iap of tlu, i
LW c.stcrn Tombstone District,. appended to’ this report).: .y
. As to the (‘oolog_r—-'l‘he western and southwestern palt of tlns arca is under-:
“lain by a quartz monzonite porpll)'r .. The northi-castern is floored and flanked b\' -
i ;:r.untold rock, classified ns’ monzonite. Between these two arcas is a belt of sed-.
imentary rocks—surficially . moatly Meswolc, standstones—thh two, or- “more belts
of shale interbedded with thm sandstone’.plattén;i—~and with oneé cxposed zome “of
limestone. ‘I'wo: outeroppings‘of Paleozoic limestone oceur,;one: Pennsylvanian (Na-
. vo) in dge, to the north; the other: Mississippian (Escabrosa) in age, to the-east. A
m - ~ small area of Mesozoic, not mdxcatcd on the map, also occurs, just north . of- Uncle:
-~ Sam Iill, surrounded by -the quartz inonzonite porphyry i Paléozoic rockc are be- -
.o lieved™to underly, in their natural relation, the major portmn of the ‘area covered
by the Mesozoic sodxmcnts. \The ‘Mesozoié stratahave a generally gentle and ro}l-.
ing dip.to the northward. The' Paleovoxcs are slightly at variance-in dip. Gy
- Several north-south dikes, appcarmg to’ he a httle niore basw .than the'" qmrt/.
v ~« monzonite porphyry; the lar‘,esi reachjng 20 feet in wxdth. cut the sedimentaries, i
| - and. onéxobserved “continues northward into’ the grumtmd nionzonite. for some ‘dis-
tance. In a“single known instance, in this area, one of these dikes follows a fxssure oc-.
. e upu,d by a vein, but*does not appear to bz genetically connected with it.:
. : The dikes show off-setting by cross-faulting and may awell" be stu(hed for the - _
C | ' lwht this may throw upon the displacements of veins, which likewisc sliow some |
; . fdultmg. For e\ample, the ‘gencral opinion is that.the Me*mmao and I‘ree Com'u.c
veins are part of the same nmth-qonth ore hody, displace aulting, : &
1c contact betwien sechmentaxy and igneous roc lgs, from suriace . evannna—
tion, where observed, appear to be intrusive, thq it seems: ]nghly probable that later
niovements, such as would produce the fissure system,,-contanmlg the veins, must
have cause some displacements, probably resulting in’ fracturing and brecciations
along them. It,would be well to determmo this fact in connection’ with - the north-
St south, main contact. between the quartr monzomte porphyry -and . sedlmentarv
* i formations, on the Mecllgren ground !
* The ores occur mainly in master. f1ssurc or shear zones, roughly in common s
north-south strike, with. a decided tendency to northeasterly departures. This like-
wise i3 true of the trend of most of the vein fissures in the Eastern arca of the Dis-
trict. Their dip varies from 90 degrees to as low as 60 degrees westward. Cross-
veins likewise occur, in which there is less regularity in dlrectlon and dip, and less
- persistence. The veins. ocour({' in both the: sedimentary fommtlons and the quartz
i monzonite porphyry. (Se» fttached map showing the veins of the Westcru Tomb-
¢ stone Distriet).
N -The average width of the vecins mined in the Western area, so far, has been. o7
+ about 4 feet, tho, somectimes in places, widening to as much as 10 or 12 feet, The
. walls within:the comparatxvely shallow depths to which the veins have been mined,
A A v are ueither sharply defined by slickensijding nor by gouges.’ Tlns is nlso true of some
p « ' ;- of the veins of the Eastern area.

_; The ores as deep as mined, or to water level, and to a proven depth of 34 feet
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] _ i below, are oxidized or secondarv silver-gold ores. The silver occurs in the orec as a :,/
:—Tff‘—""‘"“"‘;““‘f]llorldc, -iodide; -bromide -and- occaslonally asmall-amount of sulphide; usually 40, +=>ss=s=a
: (ﬁ» -« i - as -chloride. Vanadium is sometlmcs noticeably present iron and manganese oxides
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ocenr, rarely .nummhn-r {o more. th.m 53 tu 8 per c-vnt gom'r.nlly merely stains, Some

traces of lead in the 1mm of Mimetite, (Lead Chloro  Arsenate); Cernssite;  (Lead ,7
Carbonateys Anglesite, sul hnlplml(')' and  Pyomorphite, (l.«-.ul ( lllmu PPhers-
: - phate). are t!t'c'..l~~lctl|.l||\ nhwnc«l, il near” water Ivvvl small bunehes of ore run-

e o ning as high as 9% i lead hive heen enieotted, 0 :

. R v The gavgue is alfered country rock, quartz and sometimes, harite or het avy spar v/
“{ Y in appr v«nl-!v amounts, The average silica content uf ores shipped has heen about

B ' ’ - "’ .

-8 ] Many of the shallow “‘Ill(]l(‘\. or \\ashoa, of the area appear to owe their ree-
- 'llhm-.:r cotirses 10 lines of weakness determinéd by the position of such structure
"3 w fauit, shear and hreecia zoues and -to” interformational contacts. The formations
L .uul struetures in sueh positions are” usually more or less obsenred by alluvium and
thes should he |\|n~|l(c lend cavelully as lllwl\ ]nl.u-(-.s Im- veins, chules, op less l't"ful.u

el

P \i\- 0 ore Lodies, r:_____ ? g L
~The Western portion of the- 'l‘ombstmu- l)nstru-t h larecely_undevelo sed./ There 7
i) .+ has heen no_svstematie_development of. the ore. lm«hcs and no deep mining: No cen- ‘,,
. oo e tealized wor I\n'"\ tor Jarge seale opel athns, sueli as, eross-entting the «-ountr at .
| W © o depth, from a main working shaft, to trangeet the paralleTmort] r~otith vmn ‘system oy
4 . .u'«l ﬂm development of these veins' “along - their. cntn'c strike, | '
‘ : There isclittle doubt, Hmt bliﬁd yeins, mll he' engountorcd whon f-l'oss-cuttuw ’
at. (](']‘”l—l&ullﬂ"(‘ Y 5
v Mining in the Wester 'lr:n'm “has:

'-

andic: |mw(l h\' the ].u-l\ of ¢ lpltal;'v;é-%

40 and has heen earvied o wifh véry: pum-f' .\ulltms. The early work done on the State © ;s
i s aof Maine, San Pedro and Chanee \Im(' ag with no Tietter o canipment than a stean ™ -
B st aid hand steel, In this way silverszold ore, as enrlier stated, o the gross viadue
(e T e $3A0.000.00 wak taken from the State’ of Maine. The hlock mined was. 600 feet ©
e ong, 00 feet deep and averaged - feet: 1_yvn~ widtl, - ‘Operations extended . nearly - 4 ¢

“hose-mined; were still soine dm\'n- '
A ;:cnel

wto water lovel and valued® appane: ntly as-good. s
totwhensthe mine was elosél. heennig of the “demonitization nf =ver an
- steilse — 3
The $1 )0 ('(m 00- vrum. .l\ the nutpuf of the.S San. Pédro Miné was tam-u in p 1cos.‘-'
i -Evem aseedion of fuc veintahioos ) feef leng .\ml above the 160 Foot, or watcr level.
oL Ttwill e veealled that it was from’ thisiinine ‘that: 'l‘mmnu:‘hl. Jader, mining 30. feet !
For below waler, extracted ove to the vitlug: of: $‘) 000.00: tu l(’(l()O 00, ~which r an. from
kg l(‘ﬂ to 200 ounees - in silver, Ce———. .
s - Aside from tlw u]wl‘lllnll\ ol Ahe: ln'(,v pmpmius lm-ulwnw' 'llm\'(- in ﬂl(, man- -
Looner ucwnl)(-«l and-the:oneseited: (-nso, avhon; Avith: stand ard drills-and hmst thc AMell-
o prens, extracted: by the. filled stope-metliod,? fromt.aliove “the 100 foot lcvel “in the -,

Ut north end of {he Bonanza vein, 920 tons’of “ore, whi¢h™ ('s‘mldod gave i l)ulhon return &

‘ s .cqm\ alent at present’ market :prices 'to’ §34:000.00,7 7all the mining done_in the W cst-‘f'

m- . o i arvea has heen with single-jack and.haid; steel,; “Toisting hy wmdlcss or whim.._,
: “Handicapped. by such primitive and' umdoquato ('qmpmont it is natura] that

~with veins known to contain lenses and pocckets of- high grade,” that mining - in. the
Western area, has always heen in the, nature of «-hlurulmw or «nphclmg. as the min-
, ~ers would express it, and that whenever ores too- porsqum(lv low to ship were. en-
" S eoundered, work was abandoned ai-that poing and-started in anotl: er, it usually in such.
ani a casex heing said that the ore had “pitie ‘hes] ond "% This was [ 1N from beipe true, for -
in practieally all eases, ore of a milling | rade ‘mav. :
oo S workings and orve ix still soine down., fn ¢ epth water stopped - ;
T Ww'utm‘ therelore, constitutes a reserve whollv unfouched e o 5o

T A

se eyt

1 ““*’u‘ U T the Imn.l_nz.l-(‘llmwn vein, ro]wn unfor, 12
[ LFF ""‘*”‘10 0 Teot of lf,.("'t M’ol]gron lm]dmgﬁ T - Ny 0

- ‘:- = .__hb% d:ln e . ,,.-2,4 o NEx pa

P s



3 & : s % ..
~ el e - . - <o \ -

; Report O Mellpren Mines=By C. J. Sarle, Ph..D.
o ¢ : . :, .
i gross, priveipally in high geade, ahout .‘/5 of the vein above water still remaining to ;
Vooke mined., The gross vetura for the northern or Bonanza portion of this vein was
b PoS200,000.60; and, the unmined ore leit above water is estimated - to he 60,000 tons. - ;.
3 1 (See Verticla Longitidinad Scetion of Bomneza Vein, appended 1o this report). = .4
3 v Under Estimate of Tonage, page. ., it is shown that of the 23 known veins on -
Y o1 the Mellgeen property, i hitt five of them, Honsnza, Joseph No, 1, Joseph No. 22, .
‘W i Anex 40 and” Anex 41 elaimes, chosen heeavse they have heen most extensively work=y i
A -t el aid opened up, there ave ahove the 309 fuol lovel, and in a combined total strike” t.
0 p distance of 4080 feet, along which they have heen opened ‘up, with the average min- - i :
i width of 4 feet; 630000 {ers of ore availnhie fop initg—enough to ran a 200 :
o ten por day Plaut ford to 10 years, (soo pageso., ). Rgn ly SWerns o/1o7' 38 knsiey
5 Under the deseription of Tndividnal Clahns, PigC.neneesy 1. the hody of this re- 4 :
N | . port, the prineipal veins and vorkivgs of tite Mellgren property have heen gone into -}
| - Vi eansiderable deiail. There arve other veins on this praperty on which little work X
— ¢ has beendong, beeause the ores, the of mitling srade, proved too low {o ship; and -,
1 there ave,veins also, which have Leen neglected Beentse the work done on them, in- f
Pl st diented that ore of combereia! milling  gvade andy, conld he developed, within the;
b 7 b idepihs practicable with the cquinment in use. Fhere are also kuown veins on the |
N l Spreperiy whichhave never been worked. The porthern end of the Bonmanza vein . § -
: o owas Blnd and was only picked wpy by trenching. _ | xS y  TEnE
s ’ - Further, as stated, wany of the washes, dudging from theii {rend, may have de-- 2
5 veloped upon stritetureswhich ‘will prove to have been exteusively mineralized; and -~~~
- A it i expected. that when eross-cutting at depth is once -undertaken, that veins, not !
" P showiug at the surface, wiil be cncountered. . . o - s
e s number of the Mellgren claims have had no work done on them, other than\-t -
G ..o that requiréd for loeation and assessment—yet there arve fow if auy, of the 56, whieh - ’/ﬁd
- - i to et hold forth a potential chance—so geueradly and Leaviiy mineralized bag the !
Sl Westown dven been proved, by the comarativelv Tiited iy <o far doue, e

- -On page........ -y Uinder the description of the “Zonal Arrangment of the Met- -

;- ‘ ~als™, reasons are given for the assuniption, that mining in the Western arca of the . ,
f3, T «. - Tonibstone District, has been earried on at a higher horizon, the silver-gold, in the ©{ - |
L rene OF mictallization, than that worked in the Mastern-area, and that therefore the * { |
o N 4 veins in the. Western area mav he cipeete:d to oxteid toerenter depth and, down- . - %
\ Vowop s ward to take on the Tead phase, accompanicd by the siver anag gola.- vaiues, of the ' § | i
L & Hastern,. which i turn will give place to oves containing zine. N T, »
> I\ - There also remaing the possibiity of the unexplored Paleozoie limestone beheath |
g v the Mesozaie series; which have Leen prodiciive horizons in- the Bastern arca; and,” i
(‘*-'e: . § that avched struetaees, when encouniered, wiil contain saddie reefs wd breceia ores, <4 .7
“+as proved.in the Eastern area. : . - Lopp !
v - s has been shown, valaes, on the Meilgren properties persist to the ("lecpes_t f N
i peiut explored, that is, whenever operations have heen earried fo water level, or ~;j ¢
1. opered below, they. are stili going down: Gold if anything has increased a little with = ;
W depth: lead appearing at water level, will inerease in depth, awl become a substan-
e tial value, as seen in the Eastern District, and with the persistent silver and gold, -
- raise the tenor of the ore. Moreover the values helow water shonld heeome more uni-

i

]

¢

¢
form. - . : ) ¢
S——— o . . . 4
_ 1 i mauifest that the water-table was onee mueh lower than at present. Iow. i
mueh is uneertain, in face of the shallow depth fo which mining has heen carried,
5 {

o
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thercfore, the.depth. to_the primary sulphides is wnksown. Tt may, ax in the Eastern™{*~

woarea, .execed 700 feet, Imt topographically-it-should he ahove 500, Tt ‘would bhe well = |-+
10 seleet one or more of theveing and to_deill off-set-angle-drill-holes~to-cut—the-vein=
“nt various computed depths and determine the depth to the primary sulphides, their
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Report On Mellgren Miues=By C. /. Sarle, Ph. D.

strength and values, - |
The eireumstances of shallow mining, ores largely unmined above water, many |
Cveins practically unworked, ore still going down in the deepest workings, all helow
water practically virgin® ground, the depth in the ore zone, to which miting has been
carried in the Eastern avea, on the same general vein system, hut starting lower, .
means in aggregate an immense tonage of unmined ores on the Mellgren property. 0 .-
\ ; The 631,000 tous of ore, estimated for a portion of five of the veins on this prop- '
_erty, are figures which of course must be regarded merely as an approximation, but
serve to give some conception of the order of magnitude in which the probable total
unmined tonage of this property, could it actually be estimated, would he expressed.
The method by which the average value per ton of ores mined from various
properties in the Western area, given in the hody of this report, were computed, was;
to take the total fonage mined, total tonage of ore shipped and total smelter returnss
tofal tons thrown on the dumps, and ealenlate total dump values, based upon assay;
add these values: and divide their sum by the total tons mined.
In making estimates of value of unmined blocks of ore, in the various propertices,
the, procedure followed was to ascertain, hy the above’ method, the average value
‘per ton of the ores already mined and to assume this value per ton to he the average
“value per ton of the ore in xitu.
This method of estimating the values of ores en-block, when the continuity of
“the cre. to a reasonable certainty, has been proven, gives results fairly reliable, and,
prohably in the present case as aceurate as could be obtained by any mecthod. The
“reason for this is that the ore, above water level, that mined so far ouly, and the ore
Dhelow water level, as deep as it has heen penetrated, is oxidized, and as is usual ‘with
: this class, the values are spotted, in this case varying from-low to high grade. It will
| k i probably be agreed that in sugh ores, mine sampling would not give estimates as de-
= - _pendable or safe. Moreover thesc properties sampled, today, on ore faces left in past
mining, which as has been stated, was solely for the high grade ores, would give re-
_sults wholly misleading: Oves of execptionally high grade have been encouatered re-
_peatedly and this fact must not he overlooked in estimating the general average of
the ore to he mined, as these ocearences may he expected to raise the value of the
- snine run. Lenses of high grade have been encountered in the Joseph No. 1, Joseph
“'No. 2, Junetta, Merrimac,:State of Maine, San Pedro, Chance,” Mamie and Solstice
workings. Oue Tit of 22 tons of silver-gold ore, shipped from the Bonanza vein hrough
£40,000,00, " whicl=allowing” for“present Tower mavket value ob silver and - ded ucting
1-5, would he akout $32,000.00. Mention was made carlier of 920 _tons of ore stoped -
from the north Bonanza workings, which yiclded $44,000.00—w lich at present prices
would be cquivelent to something like $34,000.00. 77 at Sod s/lver
The computed general average value per ton of ores mined in the State of Maine, :
- present market, was about $60.00; of the Chance $50.00; North Bonanza .$_‘_7,7,00;
[ - - ¢ - Joseph No. 1 $27.00; ete. Accepting these 'aluus._ﬁt very_Jow. estimate of the prob- )}y ,-°
- - ahle a;‘:‘%:gguﬁllue_l)ﬁ!‘“tpu.nf.ore which have been mined in the Western Tombstone (L°
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L & - al'ea,‘:;_l_lt' usive of the Mellgren property; would he, say $25.()Q.) e sgn
L. 1 Two alternative plaus for the development, equipment and operation of the Mell- - -
: ! green property, have been outlined. (Sce page ... ¥s

1. Oneplan ealls for a eapital outlay of $225,000.00—and the placing of the prop-
Certy on a 100 ton daily production hasis. Tt inchudes the sinking of a development
shaft to eut the Bonanza vein at a deptof 500 feet and its development from that |

G o b o —

cammn -

1 "level. Then from' this depth the gradua opment of the property could _be car-— «5++=
Wi i ried on, by cross-cutting to other veins. Tt would provide also for-the repair of shafts, ==+
— et instidlation-of-pipe-lines,-crection-ofcentral power.plant,and-the installation.ofa.. PR
| { hundred ton combination eyanide and floatation plant. Tt contemplates development
N : : ; 12 T IR REE Wit
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12 of £360.000.00 s estimated.

!
i u
. . Jiic . : . s
Lo It is also recommended as a part of this plan, for & more extensive development ;.
=i b of the property, that a portion of the reserve fund he used to mirchase the isolated,
A property, ! , k ,
-
ki
{

\

: geous ina plan for larger development. - s
Under this plan the power plant would cost double that in-the precceding sout-=7

~ 1 more uniform in.value and of a higher tenor helow water, 4

ey

and 'Op_él'zit.ion by the company, it conjunetion with leasing of portions of the, mines;;

the company supplying power and equipment. and receiving a' royalty on ores:mined:

by lessces, and a profit for the milling of such ores. Under this plan of combined com-;
: ;{‘pany and leasing operation—mining and milling 100 tons a day—assuming the aver-

it is expected that an annual profit of at least $115,000.00 could he made. R
\ The other plan proposes a more extensive -development of the property with a
- veiw to winiug and milling 200 tons a day and would require a capital outlay of -

‘nience on cach vein as soon as reached, the vaising of air shafts being included. The' -

:suming roughly the same mining and milling costs and value of ore, a yearly return

“adjeining elaims; Red Top, Merrimae, Clipper, Free Coinage, Bay, Lounise, Mamic"
and Junetta, (See-attached Claim Map of Western Tomhstone arca.) as advanta-

Jined plan, i.e.; $30,000.C0 and, the development work, cost $250,000.00. The reserve
fund in hoth cases heing $50,000.00. ‘ ' ;

- ing District—a District proven to be widely and heavily mineralized, and with ores -
.exceptional’y Ligh in mrade,. and very persistent.in depths) is execedingly well spon-:;
- sored by~its’ associations” The formatious are “the same,tlicores“occur<in*the *same*

. master system of parallel fissures as in the vest of the District and the character of -
the ores are the same beeause formed from a common sourse. in an-underlying:deej

seated monzonitic magina. Morcover deve'opment has beer sufficient to indicate tlie
nd; shows its*amen

large ope rescrves, prove the relatively high grade of the or
kility: to standardimethods, of treatment... .« & e

"% The Eastern Tombstone area, covered-hy-the Bunker-Hill-Mines ny hold=7
ings] which lias had,

Jroper financing, has' yickled $£79,000.000.00 gross value in silver-

" lead-gold ores, and have assiwred epormous unmined tonages. The Western area of: the
.-‘-])istrict,'{gf-\s'lnl(: 1-the Mellgren claims cover the greater part,’ unfinaneed :and with-

out proper equipment, has had a known production of $5,545,000.00 in silver-gold ore

= helow water, and-in undeveloped veing that ean ouly he estimated as, large. ;-

2 place, with-depth, to ores containing lead,- as in the Eastern arca, and should become:

-

- bodies, water, labor, accessibility, transportation, climate and other factors are prob-
L ¢ e .

From the amount of development work done, few propertics, under similar meth-
ods of operation, have vielded lavrer vetwins. lor. onse more, if adequately‘financ-

ed. _developed. equiped and -efficiently operates . Utder these optimum conditions,~in |

Iy opimion, the pMellgren Minegymay he worked for 'niany-,decades.an(l;-withl»gratify{

SaagE e

ing results. -
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© §500,000.00. This advises the immediate sinking of 214 compartment shaft, to cut the - {
- . Bonanza vein at the 800 foot level, and the development of the vein system from that -
. depth; eross-cutting easterly and westerly to eut 12 veins, (See Verticle Section ¥
~along the line A 3 B, on the Vein Map—in back of this report.); drifting to com-. -

’ .

[ The Mellgren property, well within ilic minerized area of the Towdstone Min-:

~—from the shallow development of 14 of its mines,—prohably all told hetween $7,- |
(00.000.00 an:d $8,000,000.00, aud has, as shown, a reserve of unmined ores, abhove and | -

Alined high in the ore colunm, the silver-gold ore of the Western arca will give

Conditions for mining, such as character of formation, size and form of ore | : .

rage value of the ore to he as low as $10.00 per ton, with a net profit of $5.00 p'e,r,_ ton, :} '

R e Y

poliey of leasing portious of the mines would he adhered to, as in the first plan. As- 'ih.',"'» 5,

ably-as favorable as in any mining camp in the country. o - 1\
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- But, uny one .\'\"ith"; lcss than $225,000.00, on hand, to put into dcvclopﬁnént and
cquipment, should not think of attempting to operate this property; for they will

fail of the exceedingly Aaatisfac'tory results otherwise to be expected.

b}

" f, MELLGREN HOLDINGS, <% .-~ |
g | ~ The MELLGREN MINING PROPERTY consists of 56 unpatented lode claims,
" all inter-connected, which together cover an area of ahout 1050 acres. (See position of

,amn

- : . . & i i . . -.-~..-.v»—-~4--¢-%:"
S £
beu

251 Mellgren property, traced in heavy lines, on accompanying Geological and "Topo- .
3 graphical Map, of the Western part of the Tombstone Mining District, - Also, see. -

. elaim map of the Tombstone Mining District, on which the Mellgren elaims are indi- -

v eated hy red shading). : ' .
: As the several claims comprising the MELLGREN GROUP are contiguous, the

"¢ required annual assesment work may he done at any oune point on them for the entire .
: property. The assesment work for the year 1928-1927 has heen done. :

4 - TITLE. L - | .
it _ The property ix owned by Vi Q. Mellgren and Auna Mellgren, and an Al»stract{

. County, Highway, a good auto road, crosses the property necarly centrully. A branch
* line connects Tombstone with the main line of the Southern Pacific Railroad at Fair-
= haunk, 9 miles to the westward, On a siding at Tombstone ar¢ loading platforms for -
- ment and operation. - ; L
-HISTORY:- OF THE TOMESTONE DISTRICT. | - - ik A o
- =z 22 brief ‘sketch of the: history-of the’ Tombstone Mining District may be of: in-
~terest. Tp until the years 1877 and 1878 the Tombhstone District was a comparatively. "
. unknown and unexplored region. It was infested with the murderous Apache In- .
. dians, and few prospectors dared go-there. Being thought in the center of promising .

_vot explored until Edward L. Schieffelin. braving the dangers from the Indians.
- penetrated to its: center, and discovered its hidden riches.
. Schiceffelin had dizcovered evidences of mineral.in a remote portion of the re-
“gion as early as 1877 and in the Spring of 1878 he started from Tueson, with the in-
;- tention of thoroughly prospecting the Mule Mountains, in which he felt certain, great
= deposits of mineral wealth wonld he foun:d. His expedition was considered a very .
.. hazardous one and he wis advised hy his friends to take his tombstone with him.
~~§ ~ His enterprise and courage were rewarded hy finding a heavy outerop of rich ore at
“"1 the verv surface of the ground. The profusion of ore, lying nearly flat, showing no
i well defined linear outerop, was somewhat puzzling to him, it would appear. as he
- Toeated a elaim transverse to the trend of the vein, and ealled it the TOUGHNUT: and,

4iL to_take his tombstone with-him-——i— =+ oo,

*~" Returning to Tueson with h_ifz“vx'\n.\hhe. he persuaded his brother Alhert and
: o T 1

e e T T * L S SR S R Y

ore. The accessability of all parts of the property, is an important asset in develop- 4

e e it 8 e g Oy

ssji4ta-the Distriet he-gave-the nume- TOMBSTONE, remembering the advice of his friends g 58 :"

it
/

Samee et e e s DM

e
32 ¢ of Title ix on deposit in the Cochise County State Bauk of Tombstone. f \\
U LOCATION. _ e _ gy
IS , ~ The MELLGREN GROUP of Mining Claims is situated in the western part *£i7
) b «.of the Tombstone Mining District, southwesterly from-Tombstone, County.Seat of Co- - :E’a?"‘:
- i. chise County, Arizona, it being about 2 miles from the Court House to the center of { i
i N ' the property. - - i ';‘.'M- A;*A* il i A
A il ACCESSABILITY. | oW, Seirianie oEEE
: J, ‘Tombstone is the shipping and supply point{. The Tombstone-Charleston ’t

.- mineral bearing sections, it excited the hopes and expectations of prospectors, but was | .-

)
- ——
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- Richard Gird to join him iu locating other claims. News of the dm(.ovory and of the
splendid results of mining operations soon spread over the country. Mines were open-
“ed up in all directions, the bills were dotted with hoisting works, mills were erect-
" on the San Pedro River, a city of thousands of inhabitants quickly sprang up, water
was piped in a distance of 30 miles, from the Iuachuca Mountains, and the greate«t
activity in mining prevailed and mining has continued sinee. .
[n 1900 the numerous companies in the castern part of the Distriet were con-
solidated iuto oue company, known as THE TOMBSTONE CONSOLIDATED MIN-
ING COMPANY and they onerated until 1912, when these properties were taken
over hy the PIIEI] LS-DODAR iuterests and is now kuown as TIHE BUNKER HILL
MINES COMPANY, whick coutrols the eastern portion of the Distriet, while the -
MELLGREN MINES cover the greater part of the awestern, ‘
TOPOGRAPHY AND GEOLOGY OIF THE TOMBSTONE HILLS. :
An imaginary squave 16 to 18 miles on a side and having its western edge in
line with the San Pedro River, would roughly enclose the TOMBSTONE HTLLS and
delimit the Tombstone Miuing District. (See aceompanying ““Areal (icological Map
of Tombstone Mountains®). These so called hills are. as are also the intervening
- *Little Mule Mountains”, stracturally an crosional-vemnant of the northerly end of ¢
b v the northwest-southeast trendmg Mule Mountaing, in which the enormous copper de
W0 ¢ pasits of Bishee, 25 miles to the southeast arve heing mined, :

P B B B e B S W et s W re NB P e . camBenetes  ee S e e e @ P -
a0 eest tem twmeaen to

'
" t The region thus defined is one of relatively moderate velief. From the San Pe-
.’ ! sdwe Valley.® elevation ‘approximately 3900 feet ahove tide. the country rises rapidly ', ‘
i “ever a partially developed erosional, pedimentary slope. On- this-slope-stand -a-few-—e.i. -
£ L cepomps of hills. among the highest of which are l*\'(’LE SAM HILL, summit 4831 . B
- ¢ feet. THE DOME, 5091 feet apd MAYS TITLL, 5732 feet. The ecastern portion of- ¢
e “{" Tombstones Ilills, rising more enmass, from a rel.thvelv abrupt western face, has - |
: 3 aman-~ its move nohooah]e eminences. NO-ACCOUNT HILI;— elevation 5247 feet,! ! :
1 MILTTARY HTLL. 5301 feet and AJAX TITLL. 5315 feet. o
. ; ' Washes and open passes make even the rougher portions of thesc mountains by
.i comparatively casy of access, and the Distriet is traversed by a system of mine roads, :.{ .-
- i _conneeting either with the TOMBSTONE-BISBEE. (BANKHEAD U. S. ROUTE : i«
{  80), TOMBSTONE-CITARLESTON or TOMBSTONE-FAIRBANK highways. Drain- = {:.:
} age from all sides of the Tombstone Tills is by dry washes to the San Pedro river.
Fy The Geological Map accompany ing this report, shows the distribution, class and . {.°"
-1 age of the rock “formation involved in the structure of the Tombstone Mountains. tho -
1 in a somewhat generalized manner, owing to the small scale to which it is drawn.

e
o ne . 0d

A, The Tombstone-Mule Range, a term it may he permissable to use for its con- ; .
__~. 7+ venience here, is of the type commonly designated, ‘‘Fault Block Mountains’: 1§ -
that is to say it is a structure composed superficially at least of raised and tilted .

cn o ——a
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¢ H“Rarth Blocks™, although a considerable part of the relief and bulk, as usual with this- ; .
i type of mountain strueture, is lluo to granitoid rocks, introduced at the time of up-
‘1 lift, as upwelling lavas beneath and into the structure. -y
. i FORMATION OF THE TOMBSTONE MOUNTAINS BY BLOCK - FAULTING
- i AND BATHOLITHIC INVASION. : B
- A &, The history of the formation of the Tomhstone Hills or rather of the Tomb-
% i stone-Mule Mountain Range is ‘generically a part of happenings affecting a wide area.
; and a clearer perspeetive. of its specifie «lotmls may he gained by a consideration of it
. | in its broader or regional setting,
' g‘ x. w3 he Tomhstone Mountain Range, as stated parlier, stands on the site of an old-
: 'g;’__‘_;"‘ { . er range which was formed in Permian, or. oloemgﬁl’aleormc*hme By Mid-Mesozoic
joAuE i time, erosion had reduced these mountains practically to base level. Southern Arizona
i 1. and the region to the cast and south, then subsided and a thick series of Comanchean
% ‘ " 15 " 8
}
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;
L]
| sediments were deposited, whicly, in the Tombstone-Bishee avea covered the planed }
i base of the first or Permian Range, under 5000 feet or more of strata. In closing Mes- ¢
{ vzoie time, a slow upward wa rping of the broad region of Northern Mexico, and the
! region to the northward, including Arizona, began. In Karly Tertiary time great fis- |
© L1 sure eruptions ocenred over the region aud covered thousands of square miles of {
¢y country under a thick mantle of acidic and sub-acidic lava flows and tuffs, the latter
] -1 formed by explosive eruptions. This wax followed in Mid-Tertiary time, by a collapse
i as it were, of a considerable part of the areh, including the arca of the Great Basin
i Region, and of an eastward trending extension which stretehes across Southern Ari-
}  moma, between the Plateau region of Nortliern Sonora and the Colorado Plateaus Re-
§
i)

e smwn .

¢ o

gion to the north, ;

In the collapse, the Early Tertiary voleanic covering and underlying older rock
formations were hroken up, producing a topography in which the salient features, as
seen today, are the long novthwest-southeast trending fault block mountains and iy-

' takmont valleys or plains, , .
s Sl 1 This change was not cataclysmic, hut evolved slowly, tectonic movements and
i b voleanism continuing more or less intermittently to the close of the Tertiary time. For
.0, 1 that matter, movements or minor read justments may bhe expected to oceur over a long
L © 0 period of time to come. ' E
2 A phenomenon seemingiy gencetically connected with the formation of these-
fault-block ranges was batholithic invasions. This was a upward movement, from deep § -
seated reservoirs beneath, of magmatic material great..voiumesalong. their AXES, s
tuese slowly crystallizing into granite, monzonite, diorite and other granitoid rocks.
“Lhe presence of such large masses of coarsely crystalline rocks is revealed in'the bases
of nearty all of the mountains of this type, which have been deeply eroded; and in
. : most cases' they are seen to have played an important part in the shaping of these
5 . mountains, at least in the position taken by the various fault-blocks, comprising them.
; Compression and_tension were likewise important factors. il .

In comnection with their invasion, these batholiths, in another respect, played
au important role. In many cases by latter differentiation they were metal rien, and-
their residual and volatile constituants, escaping trom them; or being foreed out, as -
the magma crystallized, from a state of mineral solution, made their way into the (s
overlying older rocks thru fissures, shear zones and fault planes, and formed. large | -/
and valuabhle ore deposits. ' ' p T8 b g e R
; Active erosion, started by uplift, has since greatly modified the shape of these - i :
‘mountain masses, by carving tuem mto rugged superfices of canyouns, divides and
- Peaks. Under the attacks of the clements their flanks have retreated in irregular out- | .-
e, giving place to progressively extending outwardly sloping, rock-carved floors or
pediments; the tendeney being, to reduce these mountains to rounded hills and replace
~-in the end by outward sloping, fiat-conical surface or plains. >
. Inthe process of denudation and dissection of these mountains, enormous think- -
i nesses of rock have been removed, in some cases reducing their original voleanic and
“sedimentary coverings to mere isolated patches, or to foot hill remmnants. Thus have
s the deep seated batholiths and inermost structuve of these mountains been revealed,
L1 -t and their contained ore deposits, brought within reach of the prospector.

N R The debris from the wasting mountain slopes, t ansported from the canyon
“:* 4 . mouths, hy dehouching streams, in times of scasonal freshets, and carried to the inter-

— ~{  vening lowlands, have built up thick alluvial deposits, whose long water-laid slopes
: have erept back over the pedimentary areas, burying the mountaing scemingiy to their .

—necks-in-their-own-exeoviations: & ko £ SRR RN RO R

+—<~A-late phase in-the cycle of erosion, transportation and deposition of debris "

over Southern_Arizona—possihl y-resulting-from climatie-changes; hutmore” probably’ ™
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canyons und, possibly a result of general elevation of the region quickening the dis-
charge of the waters of the ephemeral mountain streams—has led to theentrenchment

. of the axial intermont streams, such as the San Pedro River, and to a corresponding

dissection of the converging alluvial slopes fronting the mountains or either side, and
in placzs has denuded large areas of the rock floored pedimeut: ¢f the mouatains.

The above sketeh of Teriary Mountain making, in the Southern Arizona region,

- and subsequent slow wasting away of these mountains, portray the evolutionary his-
_tory of the Tombstone Hills, formerly mountains, with flanks greatly extended be-

yond their present limits; now in their much denuded and reduced condition, they
vresent a constrast to many of their loftier and more massive neighhors, which has
led to thrir being ealled. anite concistantly, the “Tovubstone flills.”

Tn their.present state, the Tomb.stone Hills have been stripped of their origingl -
covering of Karly Tediary voleanie rocks: the Mesozoie strata have heen removed from

the to'i: of the more elevated Paleoxoie fault-block and higher extending portions of the

dome, exnosed in the western part.,
The position of the various rock formations, as shown on the Areal Geologic
Map of the Tombstone Mountains. suggests a complex of fault-hlocks. Ilad the map-

ping of the area been drawn to a larger seale and therefore less generalized, this block -

structure would be much more evident.

| w....;.,* ) st il L Jones .and. F._L..Ransome,.in UsS:G. S. Bulletin 710 D, Pl. 5, Seq. page

102, have shown the faulting for the northern area of the Tombstone District. Cen-

" trally is an eastwardly up tilted block, with scarp-like western front—high points in

which are Military and A jax ITills, the whole raised between master fault planes on the
north and south and along its western side. To the northward and westward is an in-

tricate system of fault blocks which from their fosition appears to have fallen away -
from the central block, so that while the central block is a mass of Paleozoic strata:
stripped of its former Mesozoic sedimentary and Tertiary volcanic coverings, the area - :
to the north and west is mainly surfaced by Mesozoic strata and arcas of quartz mon- .-
~ rouite and quartz monzonite phorphyry.

GEOLOGY AND ORE DEPOSITS OF THE EASTERN (BUNKER HILL) AREA
OF THE TOMBSTONE DISTRICT - .

As has been stated the principal surfacing formation of the northern part of e

the Eastern arca of the Tombhstone District is the Mesozoic series. These sandstones,

or quartzites, argillaceous sandstone, shales and interbeded blue to black limestones

eriary monzounite hatholith, and wncovered the quartz monzonite porphyry =

- due to a later stage in the maturation of the. head-water tributaries of many mountain ~ {

- e ain % : « B cel - e SNy ....-o-.--.-...,*.', :
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have in general a northeasterly to casterly dip—to the south and west of U. S. Min. |~

Mon. No. 2, the underlying Paleozoie formation come to the surface and supplant the

Meso oie strata. , :

. As determined by the early investigations of William P. Blake (‘‘Tombstone
and its Mines’’) a report to the Development Company of America, 1902, John A.
Chureh (Trans. A. I. M. E.,, XXXITIL, p 14) and others, the Mesozoic strata of the
northern part of the Eastern Tombstone area are in a flexed and erumpled condition,
forming a :eries of parallel anticline and synelines; the long axes of the 4 principal
saddles or rolls as pointed out by them, having a trend of 60-80 degrees north of west
and a piteh to the west of 10-15 deerces. They also recognized, that these sedimentary

© folds are cut by a suceession of “5 nearly verticle plutonie dikes”, striking a few
~degrees cast of north and west of south. These dikes fill, in part, a series of fissures.
~_Chureh also shows fissures with a northeasterly trend, without dike fillings, cut-
ting the dikes aud anticlines. The dikes or veins, terms often_used_interchangeably

JEdlia e S S

(P, I

LW

_ by these writers, of which 5 are recognized, are considered as the principal channels
== thr“which the ore forming” elements ‘were “introduced, and ' themselves ~constitute

17
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‘lode deposits. The dikes are deseribed by Blake as-often . béaringy-gold,

i _and parallel veins or forming an acute angle with the trend.of the dikes. Blake cou-': 4.
i cludes that the dikes or veins were formed together, or in near sequence:iof time, -

silver -and f
- ores of other metals, and containing much quartz; or the quartz formed in distinet, .~ .

© “aud that the silicious deposits represent emanations’ from - 'deep scated, : probably-: ! .

«. thermal sources. Cuttinig indiscriminately, shales, quartzites and limestoncs, ores are -
. " found in sheared and breeciated portions of the dikes, alongside of the dikes dikes'in -
" all " of these - formations, tho : limestones ~are . favoring . formations.:: ; Where  *-
. ", these fissures cross: the anticlines, "interpedded ,deposits : often occur :in  the " :
~ " limestone . strata 'in. the folds, * cither':in" the apex or axis. of “the; -folds,:
‘i or'on.the limbs of the folds as saddle reefs. It was obsérved, moreover that mineral--
;= i=ation 1v more extensive downward, with' the pitch” fromi the' dikes, than up slope in:
i+ the saddles. Freanently mining'onerations have opened up s¢ veral of these saddle reefs,
i. one above the pther, usually interconnected hy longitudinal, verticle fissures or veins, e
: ™. or near. the axis of the folds Considerable. oblique cross{z;ulting, tho of compara- - .

et S et M mmnm o fyagn e s o v’

J tivelw small:displacement, oceurs, - :icpoi o T , a: Pl A %
+{ - In the southern part of the Eastern area, in the Paleozoic limestoncs, - the.- ores
:  oceur in the north-south fissure’system; aslodés, and less regular bodies in brécciat-

_ ; od nortions of the limestone. and often as irregular and branching descending-: pipes, ;

¢ or “chimneys”. many of which:liave heén' miried to a-depth jof several hundredfeet;
i —some to water-level. = i S E T TINON PRI FE S P i =g
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R i ’ et
s : e

i “*To date mining 'i:‘i"the,_;Toih'béfbiie“4Di'é_é'r“i'c;tj;lfias-‘bééﬁ,im&ig}al}',aéj;,-}select;bn.i-of,.i;;-.lthe‘é;,;.;_ :

1. high-grade portions of the ores, leaving the ores of low or millinggrade. :*And, these

dized ores which lie above the level of permanent water:s i ST |

- The depth to the water table varies, being relativelj’gre’z}ter at points of greatest
relief. Thus in the Fastern part of the District it varies from 432 feet to .630 feet in

_ depth and, in the Western from 200 to 400_feet. (See later discussion of water).: = <,
: In the ores of the Tombstone Distriet thus far mined, silver- wvalues, . predomi-
nate and gold has been consistently important;  lead is slikewise important, in~the .
Fastern area, tho in the Western. or Mellgren area—due it is believed to -the higher -
‘horizon in the zone of ore deposition—lead is only just beginning to come in at water.
-Ieve}. The ratios of these metals in the pres of different mines however " have varied -
“widely. e IELRRET B B T T TAC
i . ¥Blake (Opus. Cit.; p. 72-74) sho'we‘_i-that there is a marked increase of gold.rela- -
(  tive to silver in depth, citing from mines in many of which operations had been car-
ried to water-level. . 1 ' Yot .
§ The ores of the whole Tombstone Mining District may be classified " as high \
| grade. The carlier operators shipped and milled ores having an average value of $100

)
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& thousand dollars_or more, Blake, intlie above cited report, quotes J. W. Dean, an op-j_:
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per ton, or better and, hundreds of tons were shipped ‘from Tombstone runing a /% -

erator, as stating thaf the smelting ores shipped from Tombstone in 1899, averaged / ™ o

H

« in value from $200 to $300 per ton—he says—*‘Such ores were sclected so as to Justi-|

; Ty the great cost of hauling and transportation, but with a railway conncction, and:

p}oiqsibly a smelter in the camp, ores of a much-lower average would be worked profit- }

. i ably. ‘ K P o -V
And again_quoting Blake trom the same report (page {1):—*“There are _two f

- ¢lasses of ores produced at the Tombstone mines—the milling ores and those best

- N

i adapted to"siielting. Both classes are high grade. They yield gold, silver and lead.
¢ The average value of ore worked by milling in 1881 was reported as $70 per ton. It is
-4 . said and believed hy competent judges familidr with the, yicld of ores of the Tomb-
— ‘*tmxe—Dist-rict,;thatrt—ho.—general—average*valuewaﬁ-ﬁjﬁﬂﬁﬁ,“‘ﬁe’fig“”the_ highesl
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average value ever reached in auy important district on the Pacifie coast. Averages

of samples aud certificates  of returns from the Smeliers sustain this Clairipreeeeen .,

The oxidized ores thus Car mined in the Kastern arca, admit of o rough three-
fold classification,, as:—highly silicious ores, silical 50-70 per cent; manganese and
iron low to nil; silica low ores, silica 15-30 per cent, manuganese variable, averaging
from Q-5 per cent, iron 4-5 per cent, tho sometimes reaching 10-12 per cent, and lime
as high as 35 per cent; and manganiferous ores, silica low, little lime or iron and some
fluorite, other metals variable but generally low.

““The first two of the ahove types of ore typify the oxidized ores of the northern
part of the Eastern area and the third are found in a few mines in its southern part.”’

In all these ores the common silver mineral is the chloride (Cerargyrite) tho the -

hromides (Embolite and Bromyrite) and iodide (Todiyrite) are important as is also
the sulphide (Argentite) in some of the higher grade ores; other forms occurring are
the antimonial sulphide of silver ( Pyrargyrite) and the silver arscenide (Ruby Silver
or Proustite). Some of the ores with the highest lead content have assayed tellurium,
indicatine the presence of the telluride of silver and gold. Copper, usually in traces,
occurs in the carhonate and silicate form, in the northern ores and tends to run high-
er in the southern orves. The invariable form of the secondary lead is the earhonate
(Cerusite). but the lead molyhdate (Wulfenite) and the lead sulphate  (Anglesite)
are nat incommon, K

Typical of secondary ores, the values are bunchy and the ores are apt to be cel-
lular and friable, and, in the more silicious ores, the high grade screenings indicate-

that a considerable part of the values are contained in the fractures. Pyrite sometimes _

encountered is rarely peripheral in position and unaccompanied hy copper. .

The third type of oxidized ores, the Manganiferous ores of the southwestern

part of the Eastern district, oceur in the Palcozoic limestones. These ores vary from
manganiferous silver ores to argentiferous manganese ores, They are found in the

Cregon. Tmeky Cuss, Lucksure and Bunker Hill mines, They usually occur in the

Plane of alonz fissures, at the point of intersection of less distinet ~ cross-fissures
and are ores of the irregular pipes or “chimneys’, enumerated in  the preceding

~ discussion of the forms of Tombstone ore hodies, They also oceur as isolated small

hodies and in the Prompter workings, the eastern end of the Oregon mine, as long

 narrow ore chutes, in the plane of the east-west striking Pron¥pter fault.

The manganese occurs in a variety of forms, Pyralusite, Wad and Psilomelanc;
principally as the latter. The gangue is quartz, caleite, some fluorite, silver chlor-

~ide, lead earbonate and silicate of copper., (The latter formed from tetrahedrite).

During the late war these mines are said to have produced 40,000 to -00,000 tons
of manganese; the fines being shipped for their silver values. It is not known that
any large amount of manganese ores remain. But, were it not for the silver values
it is doubtful if they could be mined at a profit, under ordinary conditions. It is said
1t’hatt many of ‘these manganese Dipes were mined to water level—in the Oregon 630

eet, * -

The ores were shipped as non-lead ores, In the main Prompter ore chute, lead
values, however, increase noticeably below the 360 feet and, there is little doubt that

with depth that manganese will decrease and there will be a strong increase in sil-
ver, lead and gold.

~ In the El.llt‘l‘«‘l]d and Silver Plume mines, in the same neighhorhood, manganese
deereases rapidly 'Lrom the surface. Smelter returns of leasors now shipping the
L)

0.50 per cent coppor, 2-T per eent manganese, 3-1 per eent iron and 50 percont gilica,
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_ s s on the 200 level from the_Emerald_indicate—this decrcase. Pre- |
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gold, 30 oz. silver, 6 per cent least and | per cent copper. A 50 to G0 foot verticle
¢ winze, sunk from the 900 level, is said to have encountered a large body of ore high
! in lead. ' :
; ~The ores of the Bmerald and Silver Plume mines ave interpreted as heing zonal-
- Iy a little lower in the ore column than the manganiferous ores just discussed.
B There has been much speculation as to the origin of the bodies of manganiferous
. : ore. Some have advanced the suggestion that, at least in part, they are segregations, °
B ¢ by wandering meteorie water, of manganese oviginally distributed, in small amounts, |
i : thru the Paleozoic limestone. But a discovery of a cousiderable hody of ore, rich in
L the manganese sulphide( Alabandite), in the Lucky Cuss mine would indicate that
these mangancese oxides form an oviginal part of the ore column heneath, deposited
as a primary ore syngenetieally with those of the other associated mefals. There
zeems no veason to doubt, however that there has been a considerable  downward
J- - segregation of the manganese from higher levels, now croded, hrought ahout by
—~_. .. oxidation and deseending ground water. :
2 x Lt.appears to_be the concensus of opinion among Geologists and Mining Engi-
~,  neers, who have made a study of conditions in the Tombstoue Mining District, that
' the mining of the ore deposits has scarcely begun. The reserves of milling and high
+ grade ores indicated are very large. This applies not only to ores helow water level,
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i which remain practically-untouched, but there is a large unmined tonnage above. ‘
-3 Moreover there are a considerable number of properties with excellent showings on !

; - which very little work has yet been done and-there-is mueh virgin ground in the
. i, Eastern arca and in the Westera as well, which promises when explored and devel-
1 oped to greatly exteud mining operations. .+ : i
; »’4‘ '} The formatioun of the Tombstone end of the Tombstone-Mule Mountain Range, in’ <
( ; age and character, duplicates in all important essentials the series found in the Bis-; :
-4 i hee end. ' » o
. f..u - The oldest rock formation exposed in the Tombstonc Mountains are a fine- |
i i grained schist, referable to the Pinal Schist, also exposed in the Bishee District, and "}

: | an intrusive gneissic granite, both of Pre-Cambrian age. These by up-faulting and | -

s ¢ - crosion, are exposed in a limited area, as indicated on the geological map,-above re- !
. ferred to, near its ceuter. These rocks, because of their deep lying position and great f

3 1. age, together with, later intruded, extensive masses of granitoid rocks, may he re- |
.+ garded as the basement foundations of the Tombstone region. _ i
i : Resting, by sedimentary-overlap, upon the Pinal Schist and intrusive gneissic -
b ;  granite, and upon what was once part of the old land-surface, produced by erosional-
& i~ bevelling of these older hasement formations, in Pre-Cambrian time, is a thick ser-

; ies of marine strata of Palcozoic age. This scries includes sediments, now lithified,
f'- representing portions of Upper Cambrian, Devonian, Mississippian and Pennsyl- !
;oo yarian tines. )

The Upper Cambrian strata exposed in the Tombstone area, represents two dis-
tinctly contrasting phases of sedimentation, and possibly in part, a third. The first
took place close in the wake of an advancing strand line, which hesitantly moved
‘ . across the old Pre-Cambrian land surface; due to its down-warping to and below sea
[ level, until the region of Tombstone and all the country for hundreds of miles around

B R NN

-
e hme mmsgnse S

| + lay beneath a vast, open, shallow, salt-water sea. With this sea came the life of the |
g ' shoal-waters of the great extra-continental occanie realm of which it was an exten-
g , xion. The sceond phase of sedimentation, hegan with the advent of open sea condi- |
o §  tious over the region—and lasted for several millions of years. The third phase repre- |
(4 - 110 ooseots sedimentation which took place under shoaling water conditions and ' deposi- |
ionof "ediments off-shore just ahead of a retreating strand line, due cither fo cessa- i

20
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i_ : tio.n_ in subsidence and sedimentary fill, or to the gradual-up-warping of the bottom- .
| | S
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(- . the region in the end again becoming jand.

| (( : The first of the above phases of sedimentation was the formation of 4 heach and
eff-shore, shoal and har sevies of deposits, made up wholly " of  the coarser wave-
worked, beach-ground waters-sorted and, current. distributed materials, T'his portion
now lithitied, by the addition of a cement of sili 1, is known as the Bolsa  Quartzite.
Its thickness, 710 feet in the Tombstone seetion, represents a gradual subsidence of
o ¢ the region, and the laying down of land derived sediments, amounting to that num-
\ ¢ ber of feet—and move, for the rate of subsidenes, end of the advance of the strand-
' line into remoter regions was slightly exceeeding the rate of up-bhuilding, by sedimen-
» - tation, and the water was deepening the while. Thus, the Bolsa Quartzite, in the
v Tombstone Tlills, has a basal conglomerate 6 inches to 3 feet in thickness. compozed
. of el rounded, white vein-auartz pehhles, imhedded in quartz sand, formed hy heach
sarting of {he old vesidual =oil, made by {he weathering off (the Pinal Sehist and in-
tendine gneissic eranite. '

The succeeding 120 foet of the quartzite is exceedingly massive, in its outerop-
ping: forming nearly vertieal escarpments, the rock under weathering, falling away
J ©in smoeth joint planes. In the main, it is comparatively coarse-grained sand. The next
1 feet are less heavily hedded and, upwards the layers average ahout 14 inches in
thickness, and are of finer textures: hut cross-hedding and cross-lammanations, pro-
dueed hy drifting of the sand into off-shor: har strnetures, ave typical. About 65 feet
from the top of the quartzite heds is a heavy stratum, 10 to 11 feet in thickness of
dirty yellowish-brown weathering quartzite. filled with lighter colored, slender, ver-
. tieal, peneil-like, sandstone cvlinders (Seolithus), representing the living-burrows, of !
* ¢ myriads of sedentary marine worms. which lived in the outer bar region of this sca.,

i These fossils and many other melds of varions forms. of - similar origin, furnish a
_ Bertillion record, as it were, of the existence and activities of organism living in the;
{ ., shallow shore waters of this sea in Upper Cambrian time. A

Beyond the zone of beach-slopes and bars, in the region of deepening waters and
. weakening currents, the finer land-derived sediments, including the easily rafted
: fine mica flakes, derived from the pre-Cambrian sehists and gneisses weve deposit-

.
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r o eonite (A hydrated silieate »f iron and Ptassinm) precipitated by activity of miero-
organiswi, at the upper cdee of the fore-slo: ¢t of the transition zone, Ectwoea shal-
i lwer an. deeper waters, ' i .
TLew mica cous shaly ane fiagey beds are trvsiiicnal from the Bolsa Quartzite

to the ~i-ceeding Abrigo Limestone, but have heon ineluded with the former, in the

- i cd. This, the upper part of the Bolsa Quartzite grades, interruptedly from relatively !

:  Pure quartzites, into micaccous, arenaceous shales and shaly-micaceous sandstones. !

L0 ' Finally, some of the layers hecome somewhat ealeareous. Often the flaggy, or thin- !
i , b splitting, sandstones of this horizon have a grecnish cast, hecause of contained glau- |

oo

i
) i measured thickness given for that member for they are composed of strickly terrigen- !
i i ous, or land derived materials. As a whole this zone is very weak under the attack of
K © weather and erosion and its position is marked by a depression along its outerop in
i ; line with the strike of the heds. .
) -2 ; While viewed from eclose up the layers of the Bolsa Quartzite on the surfaces of ;
X B i fresh fractures are gray in coloring, yet, viewed ensemble and from a distance, the
Ja weathered surface of the quartzite appears a light rusty-hrown. :

‘ So with the subsidence and landward advance of the strand-line, zones of sedi-

i mentation shifted and, over the Tombstone region, with deepening water and  with

. Inereasing distanee from shore and it shorce-currents, drag of waves, undertows and
v heat of surf, finer sediments were next _l:li«l,«Iown._'l‘hu&\\'m~c4'||itiut.o.«l,'ovclbthc»fspo Sl ios o
o where coarser heach and shoal-water deposits formerly had heen laid,_finer deposits . ;. ..
v emesteerepresenting -the second phase of sedimentation, alveady referred to—and following

}
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where measured near the Imervaid Mione- - mile and a haif sonth of Tombstone.

Fine, greenish, micaceous shale, and fine sandy shales, with thin platten of fine
grained sandstoue. now appear, with included thin layers of impure, often arcnace-
i ous, magnesian limestones. ''he limestone layers become more numerous and gener- |
. ally purer upward, but are separated by shaly partings. T'wo or three heavy massive |

{

'
in this mavner we have tae deposiion Gi ihe sibrigo Limestone, 710 feet in thickness,
:

N "~ nenenes of umestone of blue-gray . color oceur—and many of the weathering edges of
o ¢+ nmestone layers are ripbed with narrow, parallel flat bands of brown-weathering, im-
- -+ parve chert, which contrast strongly with the gray color of the including planes of ¢
v limestone. "Cwo prominent zones of shale and sandstone platten separate these lime- ¢
& v stone beds. The shales usually weather a light rusty-brown. :
: ~“Llas portion of the upper Cambrian strata for the major part, represents a per- ¢
iod or comiparatively stow seduncutaiton. 'Uie sands, now quartzites, whicl: wake up
the polsa, were deposited m a cviparatively narrow off-snove belt of reiativ . y rapid -
v osednmentation. ‘whe fine sand aid wniea tlakes, argiliaccous matter, of which. the
: - ¢ snades of the Anrigo were formed, accumulated in inches, while the sands of the Bol-
4 sa, relatively speaking, were buite up vy the yard.

‘Uhe many reet of limestone inciuded in the Abrigo probably represent a much
slower aceumulation than either the sandstones or shales, made up, as they are; of
lime seereted by small marine organisis, both as shell-armor and skeleton, from the
waters of the sea. These layers eitier composed ol finety fragmented or  compara-
tively complete test-of-organism, collecte.t hy-current sorting as + sheli-marl—were
. cemented by interstitial lime and magnesia, into limestone. s
b T Prominent among organisins contributing to these deposits, were small lime-
L secreting algae or marine plants. Many of them must have been so delicate that on ©
decay or the organic matter of the plant, a residue of lime-mud only was left, or . '
crambled under the slightest trituration, destroying their form. But, one small form * °
| . (Solcnopora), whose calcarcous skeletal remains resemble small, oblong, black con-
g { cretions, having a concentric inner structure, makes up, almost wholly, many of the
| o : thin layers of limestone and the bulk of one of the thicker massive bheds. Many
\
|
\
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forms of animal life contributed lime to these deposits. Brachiopods which-in later
>aleozoic’ times, with lime carbonate shells forming one of the most important con-
tributions in limestone formation, are represented, hut here mainly in the fine shal-
es, by their minute two valved shells, circular or oval in outline, composed of phos-
, phate of fime. Lmportanit possibly as plants, in the formation of the Abrigo lime-
: O i stone, particularly the upper beds, were, tho now extinet, Trilobites, representing ;
several genera and species. These little mariue creatures were Crustaceans, with a |
phosphate-of-lime coveriag, composed of many overlapping bands and rings, form- i
M | mg an armor, as in the case of the living members of the family, such as the lobsters !
 * :  and shrimps. The Tribolite body was compressed and in outline oval, and with med- |
i . . . . v . . . . . * e 1
lan-longitudinal ridge aioug the back, making with cither side three lobes, signified
by the name Tribolite. These erustacians living in countless numbers, contributed, !
$
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by their moultings and death, the bulk of the material comprising many of the lime-
stone layers iu the upper part of the Abrigo. .

Thus the Abrigo, the sccond phase of Upper Cambrian sedimentation in the
region of Tombstone, that of shallow open sca conditions, judged by the nature of
its deposits and thickness, represeits a period whose duration was  vastly longer
than that of the transitory, first phase of sedimentation, when the Bolsa beach and
near-shore, shoal-water sands were deposited. The latter represents the time of tran-
#ition and formation of strand deposits across hundreds of miles of submerging land- ! **
surface, for there is no evidence that any material part of the deposits of this sceond ™| .
- -phase-were removed -from the series -y erosion. The conditions ‘indicated are=quite— =
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to the contrary, . .
For, resting upon the argillaccous and ealearcous part of the Abrigo, occurs

some fifty feet or more of white, relatively thin-hedded, fine grained, pure (uartz-

ites, with some interealated sandy shales. Layers of similar quartzite however, first

~appear among the upper layers  of limestone heneath. Theres 50 odd feet of quartz-

ites, it is believed, represent the third and last phase, deposited during the time of
withdrawal of th esea across the Tombstone area. These quartzites may, therefore,
represeut material derived by reworking top heds of the Abrigo. deposited off-shore,
ahead of the retreating wave line. '

The relatively weak resistance offered by the Abrigo Limestone to the attack of
the agencies of weathering and crosion, makes its line of outerop—between the more
resistent Bolsa Quartzite, beneath, and the more massive limestones, immediately
overlying—cither a depressed belt or floor of a terrace. Viewed from a little distance,
the color of the Abrigo as a whole varies from a dark greenish-yellow  to a  dark
rusty-hrown. _

No strata representing cither succeeding Ordovician or Silurian times, are
known in the Mule-Tombstone Mountain Range, although it is probable, from the
oceurrences of the Lower Ordivician (Beckmantown age) Longfellow Limestone, in
the neighboring ranges, northeast and east, that deposits which then may have form-
el within the Tombstone arca, were later removed, before heing incorporated in  the
sedimentary succession. So it is to be inferred that for the greater part of the ‘many
suceeediug millions of years, and_until Devonian time, the region remained above the

A e g g e P

g ¥ e e e e @ & . .
In Devenian time the sea extended its realm into the region again and the 300 or

900 feet of sediments now designated the Martin Limestones, were then laid down. -

A gray saudstone often weatheving friable and in thickness at no point observed ex-

ceeding 5 or 6 feet, probahly represents the strand-deposits and basal-conglomerate :
of this series of sediments. Considerable shale and some sandstone occur in the basal

portion, above the gray sandstone sill. but limestone predominate and the bedding
hecomes progressively thicker toward the top of the formation. These limestones are
dense, mainly pure lime; containing only little magnesia, and generally dark.in color,
and next to the limestone in the higher Mesozoic series, the darkest in the "TComb-
stone series of sedimentary rocks, Tho the general color is bluish gray some of the
strata are gray.

Fossils are abundant in a number of the upper limestone heds and usually are
silicified, =o that ctehing of the limestone by carhonated rain water, brings the fos-
sils into relief on the exposed edges of the strata. Some layers are largely composed
of little two-valved, lense-shaped, fan-ribbed shells of a little Brachipod (Atrypa
Reticularis) species; other layers, made up of coral mud, contain large numbers of
heautifully preserved branched, hemi-spherical anl lamellar forms of compound
corals.

The bhase of the Martin Limestone, thinner hedded and with included shales, is
a weak member as compared with the capping quartzite of the underlying Abrigo
Limestone, and so is often eliminated, aloug the strike, by being thrust back under
the heavier more competent upper beds of the Martin, which are also reinforced by
the still more massive hasal portion of the overlying Escahrosa strata.

Escabrosa Limestone, of Mississippian (Lower Carboniferous) age, is approxi-

 mately 500 feet in thickuess. It yests with such apparent conformity upon the Mar-

tin” Limestone and with so little contrast between the rocks of the two formations,
that the exact line of demarkartion is often difficult to fix, except by fossils, But, the

Escabrosa limestone is to be distinguished otherwise from the Martin limestone by
its general lighter color and the remarkable massiveness of its basal 75 or 100 foct.
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In all outeroppings this portion appears as a ledge forming mewmber in the series of
sedimentary formations, and has a [ace decidedly steeper than that which-marks the
Vevonian hmestone beneath. Movcover a short distance above its basal plane, large,
fiat, lenticular, black chert concretions show in the limestone and crinoidal frag-
ments and small conical Zaphrentoid corals are usually in evidence. Above the hasal
100 feet or so the layers of the limestone become mueh thinuer and in uptilted blocks,
which usually outcrop in an erosion-bevelled plane on the dip slope of the block. Some
of the middle beds of the Escabrosa limestone, viewed from a distance, have a dis-
tinctly bluish-gray cast, but as a whole they appear light gray in color. Altogether
they appear darker than the main body of the liscabrosa in the Bishee area and are
not so0 coarsely erystalline in texture nor so distinctly crinoidal and are, as the cap-
ping portion of the formation at that locality, harder and less easily hroken. IFossils
are fairly abundant and usnally silicified. _

The Naco Limestone, of Peunsylvanian (Upper Carboniferous) age, in turn rests
upon the Escabrosa Limetone. Resting, as it does with no apparent uneconformity
upon the latter and with no obvious change in the appearance of the rock, also ligl:t
gray in color, the as a whole thinn e bedded, thie transition from: one to the other is,
exeep? on fossil evidence, rather diffienls to establish. There are, however. disting-
wishing features, such as, the rack in general being thnnner bedded, of fiver, denser
texture, more brittle, often breaking under the haummer with a ringirg sound,
the occurrence of a few thin layers of pinkish, weathering, impure laminated lime-
stone and a few zones of impure thin splitting limestone.

" But part of this enormously thick (probably regionally 33500 feet or more) ser-
ies of limestone heds is exposed, but makes up the visible portions of the fault blocks
in"the southern and southeastern part of the Tombstone Hills.

Two faunas are represented by the fossils, an carlier and lower, with eastern af-
finities and a later, with western,-and also with some Permian aspects.

Recalling the figures which have been given for the thicknesses of the various -

Paleozoic formations, the total original thickness of the reconstructed Paleozoic ser-
ies would be something like 5700 feet. Of all this but the Bolsa, 740 feet was lime-
stone. But, much of the upper Naco apparently was destroyed during early Mesozoic
times by erosion. E

It has becn stated that the Tombstone-Mule Mountain Rauge had .its inception
by warping and faulting in Permian or closing Paleozoic time. During millions of
years following the first uplift, the agencies of weathering and erosion were busy
wevelling and grading down the relief. At one known point, the Escabrosa Limestone
was uncovered by these processes, as proven by the direct sedimentary contact,
which the basal conglomerate of the overlying Mesozoie scries makes with it. This
occurrence of Mesozoic (Comanchean) strat restiug by sedimentary overlap, upon
Mississippian (Paleozoic) strata, without the intervention of the Naco limestone, is

. found about one mile, airline, south of Tombstone, aloug the crest and side of the

ridge on which U. 8. Min. Mon. No. 3 stands, the monument itself heing on the con-
elomerate.

Resting uncomfortably upon the deformed and croded surface of the Paleozoic
formations, in the Tombstone Area, as just shown, and beginning with the conglo-

~micrate referred to, is a thick succession of essentially arenaceous and  argillaceous.

strata. This assembly from its similar stratigraphie position and  its showing the
same general lithologie characteristies, clearly, should he corellated with a sedimen-

tary series oceurving in the Rishee tection, to the south, which has heen _designated

the Bushee Group and from the marire fossils abundant in its mid-seetion known to
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be of Comanche or Lower Cretaceous, age~Morcover,-this~hasal-conglomerate mem-"" F

o} _her, upward of 100 fect in thickness, in the Tombstone gection, is the homologue of
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- : the similarly positioned conglomerate found at the base of the Bishee  (roup  and
(C T known as the Glanee Conglomerate. 1t is a thick irvegular-hedded-deposit; composed

ol sub-angular, poorly assovted pebbles and cobbles, Lhe latter sometimes reachiog
YORIX inches or more in diaimeter,
: From the nature of the material it is apparently a composite of all of the older
. formations of the immediate vicinity, ranging from the basal conglomerate of the

) : Bolsa to and ineluding the Naeo limestone—tho preponderatingly composed of frag-
hu ¥ . ments from the latter.
‘ i This conglomerate probably represents a heach deposit formed at the edge of a
¢ rapidiy advancing strand, hy reworking of the surficial litters or soil which mantled
¢ the nearby base-levelled surface, formed by planing away of the old Permian Moun-

taius, predecessors of the Tombstone-Mule” Mouutain Range. :
» ; With such an origin it would scem probahle that any exposed igncons  forma-
-+ tious within the arca would he represented hy picees in this conglomerate, but in a
‘ comparatively brief scarch none were found,

Lmmediately overlying the basal conglomerate just described, is a zone, ahout
g . . one-fourth its thickness, of massive reddish-purple, sandy mud-rock. The tucceeding
' beds are an endless repetition of saudstoues, sandy-shales, shales, benches alternat.
ing in darkuess and great variability in textures. Some of the sandstones are arko-
i some are of pure well-sorted sand and others ave conglomeritic. Colors are vari-
able, thoe in general the heds weather a light-yellowish-brown cast, hut individual
heds may be gray, buff, pale terra-cotta to light  rust y-brown. The shales in color
a i vary from yellowish, green, black, reddish to \aricolored shades. There are some in-__ b
G i cluded thin limestones, mostly dark blue to black in color, ' e

- - Alog given by William P. Blake—in a publication hercinafter referred to—of a )
hole drited. near the present site of the Tomhstone Grammar School, shows that :
after passing through 60 feet of recent, cemented-detritus, penetrated 396 feet of
these Mesozoie strata, five hlack limestones, one of them 10 feet thick. the others 2-
or less, the hottom of the hole heing in a “white limestone.” Six black shales, 2 to 12

feet in thickness were also encountered.

14
)
)
:’
i j The biue limestones contain an_abundance of marine fossils and, tho poorly pre-
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served, clearly show their age to he lower Cretaccous and their horizon probably cor-
respouds, therefore, roughly to that of the “Mural Limestone,”” in the Bishee sec-
tion, where the marine facies of sedimentation is much more strongly displayed. This
limestone zone outerops in hoth Kastern and Western areas of the Tombstone Dis-
trict and in the weathering slopes, ahove and helow, fragments of black silicified
¢ trunks of trees are common, as at Bishee, ) '
Comstock I{ill, an eminence hetween the highway and railroad, just beyond the
. western edge of Tombstone, is a much redueed fault-block, composed of higher Me-
sozoic (Comanche) sediments, which rests upon a basement of quartz monzonite.
Here a thousand feet, or better, of steeply northward dipping, thin to thick-hedded"
limestones, many ribbed with prominent-weathering bands of brown chert occur.
Apparently the original coloration of the limestone, as seen where least altered,
was dark gray to bluish, but now is in a large part whitened by marbleization or giv-
en a yellowish color by garuetization. Near the top of this series of strata, where the LA R
“railroad euts around the northern flank of the hill, sandy and shaly layers are inter- °
hedded with the heds of limestone,

A mumber of less altered limestone layers, in the lower and mid-seetion of this :
series, are largely made up of small Tamellibranch (Clam family) shells,-few over an .-
ineliinlength, At first with Rlake, Ransome . and others, these_beds were thought to =t
helongto-the lower part of the Paleozoic series, hut {he fossils relate it to _similar___; .
limestone strata ocenrring in”the Mesozoie seetion, in the southern ond of the Whet-
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stone Mountains, some twenty miles 1o the westward. ) )
Mectamorphism has in many places altered  these Mecsozoic strata to quartzites
hornfelsitised shales, mavbleized the limestone, converted finely silicious layers in-

to novaculites, and even epidotized and garnetized portions, :
Probably the most complete and least interrupted exposure of these Comanche
: strat (See Areal Geologieal Map of tthe Tombstone Mountains), in the Tombstone
_ area, extends with northeasterly dip, northward from the above located outerop of
the Glance Conglomerate—to and including the most intensively mined portion of
the Eastern Tombstone District. Rocks of this age, surface more territory, however, |
¢ in the Western areca. ) _ :

; Of the 5000 feet of Mesozoie strata. recoguized in the Bishee scetion, presum-
i ¢ ably all of Comanche age, it is doubtful if more than a corresponding 3500 feet can
¢ he differentiated in the Tombstone region. This is due, it is believed, to the manner
in which these roeks have heen mutilated by faunlting and crosion, rather than that
v they oririnally had a lesser thickness. '
_ In Plate ............ , in the back of this report is a panoramie view, taken from U.
;" £ 8. Min. Mon No. 3, looking southerly, sweeping the Tombstone ITills from south- -
: : - west to northeast, and shows, as annotated on tne- picture, the stratigraphic series, |
ranging from the Bolsa Quartzite to, and including the Mesozoic (Bishec) series. i
While no igneous rocks were found in the material comprising the hasal con-
glomerate of the Mesozoic sedimentary series, the brief time spent in seach and the ¢
3
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limited extent of the outerop examined. by no means should he considered as con-
clusive evidence that they are not represented.-Such igneous intrusives as have been -
found in the Tombstone arca, however, are all of types such as have heen ohserved
at one point or another cutting the Mesozoic  strata, and probably, therefore,: !
1 ' should be considered as post-Cretaceous in age. ;
(& : Extensive outcroppings of dark-gray, rather fine grained granitoid rock, by ¢ §
) field determination judged to be a granodiorite or quartz monzonite, occur just west. f
i

]

e

and southwest of Tombstone and veappears in a restricted area in the southwestern
part of the region. Its extent to the northward is unknown as'it there disappears
beneath the alluvial plain. This hatholithic body cuts all the sedimentary formations
and at Comstock Hill, which is part of a fault block which formed a roof-pendant,
_into the quartz-monzonite batholith, tongues and dikes of it extend into the Meso-
zie heds and similar ocewrrences are known in the Western area of the District. At
the southern end of the outerop of pre-Cambrian hasement rocks, mentioned, it is in
intrusive coutact with them. Aplytic dikes and some small ones of pegmatite, prob-
ably differentiates in the final cooling of the mass, eut it at many points and in all
divections. Large inclusions or xenoliths, of a dark, fine-grained diorite oceur in it.
But from its kuown ficld relations little more can be said of the age of this quartz
monzonite than that it is post-Cretaceous. probably Tertiary, and that it was con-
nected with the initial disturbances which produced the present Tombstone Moun-
tains, raising and displacing the overlying fault blocks in its slow ascent.
Its contact with the limestones is marked by their marbleization and garnetiza-

tion. The indications are that it underlies a considerable part of the Tombstone up-
lift at depth.

Southward from the main exposures of this quartz monzonite, and along the
; . whole western slope of the Tombstone to Charleston and thenee northward in the
‘m San Pedro valley is an arvea of quartz monzonite porphyry (possibly thin section
may prove it a quartz porphyry), a little more acidic in composition than the quartz
monzonite.- Exposed -by crosion it now forms a part of the pedimentary-slope and
constitutes groups of hills among which o-cur the more prominent peaks mentioned
carlier—Uncle Sam Till, The Dome, Mays ITill cte. As indicated on the Geologic
26
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Map it intimately cuts the Mesozoi¢ sedimentaries. This quartz monzonite porphyry
is apparently the de-roofed and much dissected remnaut of a large dome-shaped in-
trusion, which raised and widely displaced by magmatic wedging the surrounding
formations, and most certainly must have contributed to still further deform the
older rocks in the Kastern part of the Tombstone arca. )

At one point in the Western Tombstone District, where its contact with the Me-
sozoic beds is clearly exposed by stream action, it includes many quartzite frag-
ments and the Mesozoic beds in places arc epiodotized and garnctized. Blocks of
Naco limestone brought up fromn depth, on the contact, are marhelized, silicified
and garnetized.

At no point has this quartz monzonite porphyry heen observed in direct contact
with the quartz monzonite nor have xcnoliths of the latter heen found in it. How-
ever, dikes, a little more basie, but very similar in character cut the quartz monzo-
nite and are of frequent and widespread ocenrrence in the sedimentary areas. It iz
probably a differentiate from the same de2p-lying magmatie reservoir which furn-
ished the material for the quartz monzonite; owing its difference in  texture, most
likely, to more rapid cooling at & higher level in the older formations.

Most of the dikes observed in the Tombstone area have roughly north-south

- strikes and as stated appear to he related to the stage of magmation which produc-

ed the quartz monzonite porphyry. Morecver, the fissure system which determines
the course and position of these dikes, as will presently be seen, also later acted as

controls ‘which determined- the position of most of the metalliferous veins of the
Tombstone Distriet.

The dikes of more acidic type occur ¢ itting the Upper Cambrian formation in .

the vicinity of the Emerald and Silver Plume mines, about 2 miles south and east of

Tombstone. One of these tho not traced out, should pass close to the shaft of the i

Prompter Mine,

A large oblong rhyolitic porphyry stock appears just east of the Tombstone- -

Bishec highway in the southern part of the Tombstone Hills.

Felsitic or rhyolitic porphyries appear along the highway near Charleston, but
neither these nor the preceding acidic intrusions have heen determined in age, tho
cvidently post-Mesozoie, and all appear older than the quartz monzonite porphyry
dikes. x

In the last named locality dikes, sills, flows and agglomerates, mostly acidie,
tho some are dioritie and andesitie, therefore intermediate, occur in disconnected ex-
posures, suggesting by their position and relations, that they are remnants of an
older Tertiary series, and antidating the nearhy quartz monzonite porphyries which
appear to cut them. These last may be, therefore, remnants of extensive sheets
which once covered the region.

Such flows dissected into remnant hills lic a few miles north and east of the
Tombstones, and well may .represent outliers of formations once overlying the Meso-
zoic beds, now uplifted in the body of the Tombstone Hills, from which they were
stripped by erosion. ' '

A small arca of Quarternary basalt occurs about 2 miles east of Tombstone on

- the highway to Gleeson, a copper camp in the Dragoon-mountains about - 16 - miles

cast of Tombhstone.

A detailed study of the relative ages of these igncous rocks, and a comparison of
their petrographie characters shonld throw mueh valuable light upon the Tertiary
history of the Tombstone region and the formation of the ore depoxits,

- GEOLOGY AND ORE DEPOSTTS OF THE WESTERN (MELLGREN) AREA
OF THE TOMBSTONE DISTRICT.

The Western area of the Tombstone District is rolling to hilly and between the
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lowest and highest poinut within the mined arca is a difference of approximately
450 feet. Except for occasional patehes of detrites along the foot of slopes and in
the bottoms of draws the rock formations are well exposed. All parts of the area
lave been made aceessible by mine roads, which conneet. with the Charléston-Tomb-( !
.stone. highway. (Sce Topograpliical ‘and Geological Map of the Western Tombstone
District, appended to this report). :

The western and southern part of this arca is underlaid by a quartz monzonite
porphyry. The northeastern is floored and flanked by a granitoid rock, classified as
«  monzonite. Between these two areas is a belt of sedimentary rocks—surficially most-
ly Mesozoie; sandstones—with two or more belts of shale  interbedded with thin
sandstone platten,—and with one exposed zone of limestone. Two outcroppings of
Y . Paleozoie limestone occur, one Pennsylvanian (Naco) in age, to the north; and the
1 & i other Mississippian (Kseabrosa) in age, to the east. A small area of Mesozoie, not
| S i indicated on the map, also oceurs, just north of Uncle Sam I1ill, surrounded by the

. i quartz monzonite porphry. Paleozoic rocks arc helieved to underly, in their natural
i1 ™ relation, the major portion of the area eovered hy the Mesozoie sediments. The Me-
. sozoic strata have a generally gentle and rolling dip to the northward. The Paleozies
are slightly at varvianee in dip.

Several north-south dikes, appearing to be a little more hasie than the quartz
monzonite porphyry, the largest reaching 20 feet in width, cut the sedimentaries,
and one observed, continues northward into the granitoid monzonite for some dis-
tance. In a single known instanee, in this avea, one of the dikes follows a fissure oc-
cupied by a vein, but does not appear to be genetically conuected with it. '

The dikes show off-setting by eross-faulting and may well he studied for the light
this may throw upon the displacements of veins. which likewise show some—fault-:
ing. For example, the general opinion is that the Merrimae and Free Coinage veins,
are part of the same north-south ore body, displaced by faulting. *

The contact between sedimentary and igneous rocks, from surface examination,
where observed, appear to he intrusive, tho it seems highly probable that later
movements, such as would produce the fissure system, containing the veins, must
have caused some displacements, probably resulting in fracturing and brececiations
along them. It would be well to determine this fact in conuection with the north-
south, main contact, hetween the quartz monzonite porphyrywand sedimentary for-
mations, on the Mellgren ground. .

The ores oceur mainly in master fissures or shear zones, roughly in common
north-south strike, with a decided tendency to northeasterly departures. This like-
wise is true of the trend of most of the vein fissures in the Eastern area of the Dis-
trict. Their dip varies from 90 degrees to as low as 50 degrees west-ward. Cross-veins
likewise occur, in which there is less regularity in direction and dip, and less persis-
tence. The veins occur in hoth the sedimentary formations and the quartz monzo-
nite porphyry. (See attached may showing the Veins of the Western Tombstone
Distriet).

, The average width of the veins mined in the Western area, so far, has been
- . about 3 to 4 feet, tho, sometimes in places, widening to as much as 10 or 12 feet. The
_ * walls within the comparatively shallow depths to which the veins have been mined,
' . are neither sharply defined hy slickensiding nor by gouges. This is also true of some
; of the veins of the Eastern area. . :

{ The ores as deep as mined, or to water level, and to a proven depth of 34 feet be- _
| 9 ¢ low, are oxidized or secondary, silver-gold ores._ Tlie _silver oceurs.in the Ore-a8 - —sisws
e »  chloride, iodide, bromide and occasionally a small amount of sulphide, usually 40%__ ; .
- i as chloride. Vanadium is sometimes noticeably present; iron and manganese oxides

| . i _ occur, rarcly amounting to more than 5 ¢q 8 per cent, generally merely stains. Some

' 28 =

\.A .
P ssimessomcn

.
B T T T N

&

Rt . - se Ame = g s

-

a——

e A AL A G A e s A L MAAL A S tetere

3
¥
e Sh ce n s e o s it m e b

e

. ~——

.
s e it S o P RS e ., S o e

.t

5
. st o
e e .

B L Ty

[ P

- B T e ™ e S —



$

.".‘ . .
——

Report On Mellyren Mines=Ey C. J. Sarle. PR, D.

B

traces of lead in the form of Mimetite, (Lead Chloro Arscnate); Cerussite, (Lead
Carbonate); Anglesite, (Lead Sulphate); and Pyromorphite, (I.cad Chloro Phos-
., Dhate), are oceasionally observed, and near water level, small bunches of ore running
as high as 9% in lead, have been encountered. Copper carhonates and silicates oceur
in traces.

The gangue is altered country rock, quartz and sometimes barite, or heavy-spar,
in appreciable amounts. The average silica content of ores shinped has heen about
T4%.

Many of the shallow gulches, or washes, of the area appear to owe their rectilin-

+car eourses to lines of weakness determined hy the position of such - structure as

. fault, shear and hreeeia zones and to interformationzi contacts. The farmations and

structures in such positions are usually more or less ohscured hy alluvium and they

.M. - shonld he prospeeted cavefully as likely places for veins, chutes, or less regular ore

-l ¢ bodies. ,,

% The Western portion of the Tombstone District ig largely undeveloped,. There

o has been no systematie development of the ore hodies and no deep mining, No cen-

tralized workings for large scale operations, such as, cross-cutting tthe country at

depth, for a main working shaft, to transcet the parallel north-south vein system and
the development of these veins along their entire strike.

There is little doubt that blind veins will be encountered, when cross-cutting at
depth iz dene.

CONTINUATION OF TOMBSTONE ORES BELOW TIHE LEVEL OF PERMA-
NENT WATER. st :

At the time of the sinking of the Boom shaft to- the 1000 foot level (See. parti-
culars under discussion ** Water in the Tombstone Mining District”), active work -
i in opening up and mining of the ore below water-level was in progress. Extensive .
o= i bodies of ore of good grade were found and shipments were heing made from these :
ores beiow water, at the time of the last pumping operations, 1906-1910. R

A review (E. and M. Jour., June 15, 1910; page 161) of the annual report of the

Tombstone Consolidated Mines Company, Tombstone, Arizona, for the year ended
Sept. 30, 1909, sets forth the results of mming below water-level for the year. Devel-.
Opaent o e extent of 4943 feet was done, mostly on the Contention Group, the
mill operated and ores and concentrates shipped from 700-80Q foot levels. “During
- this period were produced aud treated 13,070 tons of ore of which 10,670 tons were
willed and 4400 tons were smelted. Of the milling orve 4443 tons were zine ore and
averaged 0.0+ oz gold, 105 oz silver, 183 per cent lead and 22.6 per eent zine **#** 7,
The bulk of the zine ore was mined hetween the 700 and 800 foot levels, in tthe Silver
_ Thread mine and was sulphide. )
( S It is reported that in the Lucky Cuss mine, one chute of ore, in tight ground,
s :  was mined to a depth of 200 feet below water, operations ceasing at that point when
loose ground, admitting the water, was eucountered.

Present development likewise shows ore bodies to and into the water, in many of
the mines in hoth the Eastern and Western parts of the Districet, the following being .
some of them:—Contention, Grand Central, Luck Sure, Emerald, West Side—East-
crn area; State of Maine, San Pedro, Louise (Randolph), Fox, Bonanza, Joseph No. 1,
cte.—Western.

;
]
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- 3 The following excerpts from the report of W. P, Blake, (Opus. Cit. “Tombstone
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and itz Mines'”) furnish very conclusive evidence of the persistence of Tombstone
ores with depth and into the water table. '

Under the caption the ““Contention Mine,” Blake states:— - :

4=+ “In the winter of the year 1882 I madec an extended and eareful study of the

- workings of tthe Contention, TTead Center and Tranguility Mines in company with
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the late Mr. Isaac E. James, the engineer and surveyor, and have notes of the lode
and ore bodies and stopes. I was able to trace these ore bodies from the surface to
the 600 foot level, just above the water line, and to note their continuity and satis-
factory evidence of the downward extension of the lode and its ores into and below
the water. I was not present when the water was lowered by pumping, but in com-
pany with Mr. James had previously been to the lowest winze on the lode and saw
a strong lode of quartz extending into the water. Tt had the appearance of being
leached out at water level and for a few feet above it, as if by seasonal changes of the
water level, the ores had been removed, leaving a cellular skeleton-mass of white
quartz. The inference was unavoidable that greater depth under the water would
show good ore in the lode.”

»The concensus of opinion and statemeut by competent observers and judges at {; Py
that time and sinee”is that ore Values will be maintained in depth. This is my, be- (|
lief also. Tt is hased upon the knowledge gained as above stated” and upon the ™ fact ;

e e P r——— .t s P g Mo s o —n o ++0m + @ ——

. that T Tiave reeently visited different parts:of the 600-foot level of the mine, where
- winzes have been sunk to and into the ground now covered hy water and have seen
good ore there. x¥ e
Other points at which ore has been shown to extend to and helow the water were
visited by me in the extreme east workings of the Contention on the 600 foot level,
where two winzes show good ore. s
» At several points where mining operations on ore-bodies have reached . water ., ¢
level, the evidence of continuity have been highly satisfactory. It would be an_ano- %
~*maly_in mining-if the:ores®so:liberally. fornied above water did not extend with equal
1alue-below.its. levelTt is geologically certain that the present surface level of the
country is much lower than it formerly was, this lowering or cutting away being the *-
8 result of the mighty erosive agencies to which Arizona has been subjected. The an- .
s oo ' cient surface was probably some hundreds of feet higher than now, so that the ore *
2 o 1. deposits we have been able to mine were once below the water. And if we lower the
I water artificially we may expect to uncover ores as rich or richer than those uncov-
= : ered hy the gradual subsidence of ‘l,e water from natural causes.
. This question of continuity of ore below water has been much discussed. That
the ore should so continue, theorerically has been sufficiently stated and shiown. Buf e

Ai is now a matter of fact rather than theory. While not present when the two great }" .
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pumps were in action, one at {he (frand Central, and the other at the Cont:ntion, I
am most creditably informed that iic water was drawn out enough to permit of
winzes being sunk at intervals helow the 600 foot mark for the purpose of testing/j
the lode. Owing to the broken character of the ground, the water receded at points
quite remote from the shafts almost as fast as in the shafts. ' .
‘ High grade gold ore was found in the winze upon the east ledge, about 400 feet / w
.north ¢f the Contention pump shaft.XA letter from the then president of the Conten-
tion Company stated that at a depth of 75 feet in this winze, ““a drift was run for .
distance of 140 feet, and that the ore taken therefrom averaged over $100 in gold per ﬁo"{
ton.” Ore of excellent grade was found in othef winzes buf this winze was the only'-j ¢
one in which considerable drifting was done. x ks
Another letter: ““We are running a drift on this west ledge northward from the
hottom of the winze on the 600 foot level, and are getting a good showing of ore, an
assay from which, received that morning showed 22.6 ounces silver and 2.9 ounces
gold, or a total value of $71.24, figuring silver at 50 cents per ounce. Another assay re-
- ceived today also shows the same striking high proportion of gold to silver, which
we are finding to be the rule on water level.”
Referring to the ‘“Grand Central Mine'’—he gives the following important facts | -
in regard to the extreme southern portion of the Contention lode:—‘Mr, Gage, as ez
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President and General Manager of the Grand Central Mine was familiar with. the *

- - . o
e = P a

f.-_; ~ore developments, and at my request informed me regarding the indi;catior}s at the ° 5
i "'4.. south end of the property, where it is belicved that thorough exploration wxl.l reveal Ny
41 TRl bodies of ore yet untouched. He writes:— We found some very good ore bodies near e
't , -3 1 the southwest corner of the mine, which I have no doubt will extend below the wa-". ‘3.
;vi ; ‘. | “ter level as it did in the north end, but not quite as large bodies. In fact we have o

. three ore chutes in the Grand Central Mine. One is the extension of the ' same ore i} :°
...} - hody the Contention had in the south end of the mine. One to the sout.h of and near s
-7, 1 the old working shaft, and the third near to the southwest corner, which chute ex- "
.74 tends partly into the Naunkeag, a side line claim on the west of the Grand Central’.”” . .t +
' . X The above data and extracts from the report of W. P. Blake prove the down-: {3 o
- ward continuity of the ores to and into the water, in’'these Eastern area mines, and
, . there is no doubt as to the ores continuing to great depth. Additional and corrobora- -
.-t tive descriptions of the continuity of the ore into the water in many of the other
*_ mines could be given on past development. ¢ _ ’ RS B
L B The ore at water level in the Westernarea and the Mellgren property is discuss- -4 .
358 57 ed under the latter topiec “‘Description of Individual Claims.”’ . R
1 = .l GENESIS OF THE TOMBSTONE ORES. LR 15
1707 4% The formation of ore deposits, such as we are considering in the Tombstone Dis- " §.
' X% g triet, in source, are attributable to voleanism, that is, to some upward movement of. " .} .
7. g lavas, differentiated deep within the Earth’s crust, from which segregated and freed " § .
.11 metallizing elements were expelled into the invaded older covering formations, or it 71 ¢
.+~ I -may be, into the upper earlier cooled portions of the intrusive igneous mass itself. * l ]
“i¢i..."  In working out the genesis of the Tombstone ores several observed facts must ;- -~
-1 be cousidered and several facts, more or less suppositions, or theoretical, must be - o
‘1. supplied to explain certain observed relations and occurrences. *;
Sl g There is an obvious general similarity of the ores mined thruout the Distriet—. R ECE
“i -+ 1 such variations as-are observed being attributable, it is believed, either to degrees of 25
.l =7 1. secondary alterations or segregation, that is, to the decomposition and recomposi- .-{ " 5
. 5} tion of primary ore, under the oxidizing influence of gravity impelled, circulating -
.. _.z .} meteoric waters or to difference in depth in the ore (presently to be considered under ; §« b
= 1. the discussion of the Zonal Arrangements of Metals) at which mining is carried on: .-{-\ &

k- —
W ece,

s

vl s § i

{

to changes taking place corresponding to increasing depth in mining, which reflect a -{ -
more or less orderly change in the primary constitution of the ores and a gequent © t o
- i Arrangement or zoning of the metals, outwardly from the source of mineralization— . {2
&2t either vertically or nerepherally and ex-centrically. e S S
o477 .+ Another circumstance bointing to the community of origin and a single metal- .
"ot logenesis for these ores, is the fact that a common-parallel, northerly and southerly’ 4 >
“4 . trending system of fissures or shear planes provided the usual pathway for the as- -if ..
* {= " cent, distribution and deposition of the ore-forming elements, the other .available .7
;.17 structures, which antidated this fissure-system, such as fault-planes, folds and bree- {. -
" .. ciations, in some cases furnished controls. And that the master system of fractures .
.+« ¢ oceur not only in the Mesozoic strata and igneous rocks of proven later date, repre- " : .
‘30 T senting two successive major intrusions, narrows the date of formation of these fis-  {"'-
“ I “ sures down to a ratker late peviod in Tertiary time and quitas definitely places the {: -
& .. i.:.{= formation of the Tcmhstone ores'in close sequence wiih the younger of these two in- |- -

NEEL T

<L e trusions, . | | e
¥4 47 There is little room for doubt that the quartz monzonite or granodiorite "and .

(. w47 the quartz monzonite porphyry, described earlier, are differentiates from the same .
71~ . magmatie reservoir.”And, it will be recalled that while it was stated that tho no di- '
~'rect contact between these igneous rocks has bch observed, yet it is quite conclusive-
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* 0 -~{.. regional magmations, are recognized in the geologic history of Southern. Arizona. .
.. 1"+ These magmas were copper rich and the source of the deposist of the noted camps:

.1~ of the great “‘Copper Belt of Southern Arizona.” They also produced rich and size-:
y

11+ under different, but more or less critical temperatures and pressures. While the gra- "

: - . Sh e ace e mewa o e A B St £ BN Ss N aednt Gon s oo e
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Report On Mellgren Mines=8y C. /. Sarle, Ph. D.

: ly established by the dikes, apparently very closely related to the quartz m.qnzonitéé 3
borphyry, which not only cut the Mesozoie strata, but also the quartz monzonite, that” |.
1. the quartz monzonite porphyry is younger, This would then conneet the formation .-

¢ of the 'ombstone ores with magmatic surgence which placed the quartz monzonite

. porphyry and, therefore, occurred as a late phase in the formation of the fl‘ertiary,"‘.:;‘.- .
: {2 L'ombstone-Mule Mountain Range. Furthermore that it was very late, is indicated by;...

*-the small amount of deformation found in the Tombstone ore bodies.-
; The formation of the north-south system of vein-fissures is attributed to loss of - -

/1" volume with the mass of quartz monzonite porphyry, due to loss of gaseous turgi- .
~+4 "~ dity and shrinkage in cooling, resulting in settling and cracking in the upper zome, -
¢+ § - in adjustment; effecting not only the upper alrecady congealed part of the quartz -

.- monzonite porphyry but extending to the including sedimentary formations and the *

- quartz monzonite. Later a momentary resurgence led to the upwelling of fresh lava
» and the filling of many of these shear or fissure planes and some of the older fault -

PE

- Following very close in sequence upon the formation of these dikes; "a final'"

~tions rich in metals, and ores were deposi‘ed on the walls of fissures, in part already -
-~ occupied by dikes; in the dikes where fractured, sheared or Frecciated; in replace-:

-

,-_f-;..;able beds,.in breecia zones along the fissures, and in the anticlinal structures.--f‘ *
.: ZONAL ARRANGEMENTS OF THE METALS AND POSITION OF THE“‘""”“""“’

o

~{: 'MELLGREN VEIN IN THE ORE COLUMN.

Four widely spaced, great metallogenic periods, the results of as mahj .~distinct_":

& planes and the formation of dikes of very similar composition to the quartz monzo- y:
% nite porphyry. - ’ _ o-

*ilepth differentiation of the monzonitic masrma led to an upward migration of solu- - *

e

)
1

[, able deposits of gold, silver, lead and, in certain
;*' rarer metals, such as vanadium, molydemum and tungsten. -

{:: " The prediction ‘‘She’ll go to copper with depth,”” often heard exprésséd b’y'min"-:';.'l: s

-ing men, in discussing properties in Southern Arizona, when ores in surface:show- -

‘rangement of the metals. In this arrangement of the metals, that of lead, zine and cop- "
~»ever, and sometimes apparently there has been a telescoping of the zones of deposi-?f-'
.- tion. This tendency to the segregation of the metals in sequence of depth-zones, may *
<" be explained, if it is assumed that the compounds of the several metals took place

;. duation in temperature and pressure required to bring about this zonal - disposition,,. .

"# ji most naturally should be a factor of depth, leading to the super-imposing of one "}
‘& metal zone upon the other; the same graduation in temperature and pressure, it ap-~ | ;.

-of" pears, may take place laterally, or ex-centrically, Judging by the peripheral position” -

.51 of the ores of other metals, to those of copper, often observed. - | - 5

%= Under a covering of rock, sufficient in thickness to furnish ample-vertical raage;:’
. -in which.to develop and to sustain a gradual gradation in temperature and ‘pressure °;.
= the outwardly diffused or migrating inineralizing products form'a differentiated ore:“:
magma, would find most perfect adjustments in zones—and most-dc finite and. clearly .~
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phases, considerable deposits of the - :

- ings and in mine developments are gold, silver, lead or zine, or combinations of these: i,
. in value, is a recognition, based upon many observations thruout a wide extent of coun-- e
{+~try, of the almost invariable occurrences of copper, where conditions for ore formatioxls.,
.+ shave obtained—most important in its bearing on the matter in hand—andalso, implies- -}
a clearly marked tendency in the deposition of the ore minerals to form a zonal Ar-,. {4

‘}:.__ Per usually are the most definite. These zones are gradational or overlapping how--:" o
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: recognized expression in fissures with definite controlling walls. In such a case, il

the upper portion of the ore zone has not been destroyed by erosion, the sequence of

¢ metals, as depth development in mining is carried on, will be roughly as follows:— -
_uppermost a residium of quartz and gold, or gold and silver; changing downward to

silver-lead-gold, usually with some antimonial (gray) copper and sometimes with

cousiderable manganese; then to lead, with dcerease of associated silver and gold.
values; next to lead-zine; then to lead-zine-copper and finally to copper iron ore. The

primary form of these ores is the sulphide. T'he serial succession of metals in depth
could be carried farther, but has no special application here. Irosional stripping,
post-metal faulting and erosion, may have hrought any of these zones to the surface.

This zonal arrangement of the metals may have been in a large part obscured
by the destruction, lcaching and downward migration and reconstruction of the ore,
under the oxidizing action of descending ground waters.

The tendency to zonal arrangement of the metals also may he interfered with, -
" due to the rapidity; of ascent of the magma and near approach to the surface hefore :

deposition in a restricted horizen, leads to a telescoping of the zones of metals.
And again, the zones of metals may be established in a lateral or peripheral

position, in approximately the same depth plane, due to the varying position of con-

duits controlling the ore forming solutions, relative to the source of mineralization.

Moreover conditions arc sometimes observed which seem best explained as due -

to a shiftiug and descent of the zones of deposition by-overlap of higher upon them.

Also, a reverse condition is sometimes-observed,*seeminglysproduced by magmatic

re-surgence and ores of a lower zone thus lap upon ores of a higher-zone. i

~ These observed facts, despite recognized.departures from the normal sequence
in the zonal arrangement of the metals, explained by more or less theoretical deduc-

tions, find valuable application in many cases and often provide criteria by which the
persistence of ore and values in depth may be judged and indices as to what changes
in the metals may be expected to take place, as mining is carried deeper.

As stated hefore, changes of primary ores connected with weathering and ero-

sion; the decomposition, leaching and recomposition of ores, may obscure the original

zonal sequence of the metals, lecaving the oxidized products of some ores perched,

while concentrating others at lower levels. . . .

» It is, therefore, in no way surprising to find—reviewing the facts set forth in
the discussion of genesis of the 'lombstone ores, indicating - a single . metallogenic
cpisode, and ores related mainly to one common system of north-south fissures, ores
the result of a culminating sequence of differentiations in a single large, deep-lying
magma, in sub-acidie phase, and comparing the deseribed ores of both the Kastern
aud Western arcas, and finding them essentially similar or  gradational—tho  dis-
guised by secondary alteration, as noted, to find that there is a clear and definite
romal sequence of the metals and that the zone of orc deposition is of great vertical
thickness—and moreover that the ores may be expectéd to continiie far below. any
depth explored either by erosion, or the lowest level to which mining i the District
has vet penetrated.” » R

In the Bisbee region the Paleozoic limestones— Abrigo, Martin, Escabrosa —
are the horizous thus far shown to carry the copper ores. The copper zone to date,
has a proven vertical thickness of 1400 to 1500 feet. Some gold and silver ores, how-
ever, occeur in the overlying Mesozoic strata in the southeastern part of the area.

While Bisbee is known as a copper camp, thousands of tons of lead-silver ore,

.. With =ome zine, ave mined anmally. The ores of the Bishee District do not oceur in

 fissures or in bedding-plaue deposits, as at:"Tombstone, but as metasomatic replace-

ment hodies. The relation of the lead ores to the copper orcs, so far as kuown to the -
.writer, appear to be distal or ‘peripheral. AERE B2E5a%
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Report Ou Mellgren Mincs~B8s C. J. Sarle, Ph. D.

In the Tombstone District, as previously shown; all horizons from the Bolsa
Quartzite thru the Naco Limestoue, the upper member of the Paleozoie series: and
ineluding the Mesozoie (Comanche) steata at the top, are repositorics of ore,

It is exceedingly improbably, too, that the actual vertical range of the hyper-
copper ores in the Tombstone area should he as great as the known combined
thickness of the sedimentary servies. It may be, exclusive of the deep lying copper
zoue, approximately a half of that thickness, say 3000 feet. That it should inelude
formations representing the entire stratig -aphic succession, however, may be ex-
plained if account is taken of the different positions the various fault-blocks hold in
relation to the source of mineralization and the variable height of magmatic ascent

or wedging—aud within a eritieal range or zone of temperature. ;o

Erosion in the northern part of the Eastern (Bunker Tlill) arca of the Tomb-
stone District has, it is interpreted, stripped away a considerable part of the ore
zone, so that the ores begin with the silver-lead-gold  zone—and roughly bhetween .
700 and 800 feet in depth, enter upon the lead-zine transition, or next lower metallie .
zone. .

Tu the Western (Mellgren) arca, the 400 feet of gold-silver ores, taking the deep-
-est mine, the State of Maine, as type. shortly below water level, are in transition to
the silver-lead-gold ores. equivalent of the upper 700 or 800 feet in the northern
portion of the Fastern area. b )

Some of the veius of the Western arca show  considerable perched  secondary
manganese ores, maunifestly hrought ‘downward and concentrated from a higher erod- .
ed level in the metal zone. The manganiferous silver and argentiferous manganese

. ores of the =outhern part of the Eastcrn avea, represent a still higher horizon,” in

— sequence, lying ahove the silver-zold ores of the Western area. As proved in several

mines this manganiferous zone is at least 600 feet thick. .
Considering the thickness of the séveral otlier zones, brought out by mining de-
velopment, it probably is reasonable to assume a thickness of 700 to 800 feet for the

zive zone; allowing for a lead-zine transition at the top and a zinc-copper transition
helow.

. : ) P o . <
The above thicknesses of course are only approximations and there is much 2

.

overlapping due to secondary changes.

1]

*Summed up: heginning with _the mangani-\\fe/

erous zone, 6K feet thick; silver-gold -zome, J00-500 Teet; Teadesilver-gold, B0D Teet; “{Qg

zine 700-800 feet, gives the total thickness of the ore zone, or depth of ore column,
rot allowing for éopper ores below, in the Tombstone section, as_2700; to_3000 feet—
all told—and it may be found to he greater. x

The Mellgren properfy viewed in the light of this zonal thickness of the hyper-
copper metallic zones and placed in its proper position in the ore column, on strong
persistent structures, should have helow its surficial zone of 400-5C0 feet of silver-
gold ores, a zone of lead-silver-gold, 800 feet in thickuess, followed by complex ores
to a surmised thickness of 700 to 800 feet. - ;

ichment of the ore body some short distance below the present  level of ground-
rater.

The depth, in the Western area, to which oxidization has extended is unknown,
if it is the same as'in the Eastern area of the District, it is at least 700 to 800 feet;
but it is assumed to he at least 500 to 600 feet to persistent primary sulphides.
WATER IN THE TOMBSTONE MINING DISTRICT. ke

: A much discussed question when Tombstone -Mines_are-mentioned- is water. In
the Eastern arca, pumping is a big item, as in sinking the Boom shaft to the 1000 s
foot level, which is approximately 400 feet helow water level, a pumping capacity of
about 4000 gallons per minute, was neeessary under peak load.

84 ‘
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Report On "ellgren Mine s-l"\ ol / qarh', Ph. D.

WATER IN THE EASTERN AREA.

Some past history of water in the Eastern area, with extract from the-report of

W. . Blake, will be of inferest. b
EXTRACT: The camp was at fiest a dey one, and mills were located  on the river,
thus involving the necessity of an expensive wagon haul. There was little in the ap-
pearance or the surroundings of the camp to .\llg‘“'('\t the existence of water, and
when it was struck in the Sulplmu,t shaft, at a comparatively shallow depth of 500
feet, it was a surprise to all. Other shafts, including the Countention, Grand Central,
West Side, ITead Center and Empire reached water =oon after, and demonstrated
that it was to be found at practically the same level throughout the District. The
mines at this time were working in “high grade ore hodies far above waier, and ne

doubt was felt as to casily punping it out and continting down wher i should be-

come neeessary. Toe Greang Cenieal mnp.m\ installed a iine of direct acting steam
pumps eapable o oaising SI0000 ¢ allons in 24 hours, hia, o the surprise of ell, the
withdrawal of this amount of water produced no appreciable «ffeet. 'l" « Cantention
Conepany then put in a plaat of 2 ineh Cornish pumps at a expense of about $150,-
00 and capable of raisiug 1,000,000 rallons in 24 hours. and again pumping began,
and an attempt made to sml\. but it soon heeame evident that the combined capacity

of the pumps was inadequate. The Grand Central then put in a line of 14-inch Cor--

nish pumps of 1,500,000 gallons capacity, and at a cost of in_the nexghborhood of

$200,000.00 and “together tli¢ two' Cornish plants g:\med steadily on the water “and ™
sml\mw helow began? But*mueh®valuable time had heen’lost and from a lack of ap-

preciation of the seriousness of the problem, the rate of dividends had gone on un-

diminished, without retaining-an adequate reserve for contingencies. Furthermore, -
there was a lack of harmony among those concerned whwh ]neveutcd the attain-
~ment of the hest results.

THE WATER CONTROLLED.

A depth of 100 feet helow water level was reached, aund it was demonstrated

that the water.could he controlled; that it was in fact, a basin \\;lli(‘ll. once exhausted,
could be held in cheek with a moderate expenditure for pumping. Other mines than
the Grand Central and Contention took advantage of the recession of the water and
kegzan pushing down, proving the continuznee of the ore helqw water and its excel-

lent grade. Both the Graind Central and Contention shafts were vertical, and it was =

necessary to cross-cut for their ore hodies. This was going on and  very rich ore
found that in the Contention assaying ahout $100.00 per ton in gold. - Up to this
point (May, 1886) the sitnation was good. The mines were still working in ore’ ahove

the water, and it had been conclusively shown that the water could be controlled and -

mining go on indefinitely, when a disastrous fire uttclly destroyed the fine Grand
Central hoisting works and pumping plaut. There is no doubt that the Contention
pumps could have held the water in checic alone after this disaster, until ‘other
machinery could have heen put on the Grand Central, but dlfferen(,eq arose between
the companies and pending a settlement of these the pumps were stopped and the

shafts atlowed to fill. Finally, through the carelessness of a watehman, the Conten-

tion plant took fire, and its complete destruction postponed indefinitely, the work-
ing of the mines helow water.

After this succession of disasters several unsuccessful attempts to effect the
consolidation of the various interests were made, and in the meantime deep mining
at Tombstone was suspended. (F\'D OF EXTRACT)—Iusert —In 1900 a consohda-

“tion of most of the properties in the Kastern area was effected, known as the TOMB-

STONE CONSOLIDATED MINTNG COMPANY, and again Mnlunw w'ls btavtcd
E X’l‘RA("P FROM REPORT O W. 1°. B. CONTINUE AR BI'L()\V
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-. 1000 feet was reached. Three breakdowng during sinking caused delays and great ex-

Jdevel standing 290 feet higher than the Eastern water level. :
.~'The monzonite batholith mentioned under geology here becomes important, and -

Report O f‘v!c-".;:rcn Mines=Ry C. J. ;Sa;!v. Ph. D.

NEW SHAFTS AND PUMPS.

The company has already located a new shaft and has completed it to water
level. This shaft measures 7 feet by 22 feet in the clear and has four compartments,
two for hoisting and two for pumping. : &

The pumps arc supplied by the Prescott Steam Pump Company of Milwaukee.
They are the direct acting type, triple expansion, with steam c¢ylinders in pairs, of 39
inches and 23 inches, and 15 inches in diameter. Diameter of water plunger 13 inch-
es, stroke 24 inches. These pumps are 33 feet 7 inches in length, 9 feet 8 inches wide
and more than 6 fect high. These powerful pumps will throw 1750 gallons of water
per minute, which is nearly 60 per cent more than the comhined pumping capacity
of the old Grand Central and Coutention pumps. They will be placed at the water
level in chambers excavated for them, and two will -be laid down there, oue in re-

N A e Ao s Ay et - A ST o A
o .

_ Serve,

Other pumps of the same type have heen ordered and are " under construction,
that are proportioned to a 1000 foot lift and will be ready to install when that depth
is reached. All of the above will be stationary, and the falling water level will be fol-
lowed down by four wovable pumps called sinkers. These will have 14 inch steam |
cylinders, water eylinders 8 inches and a stroke of 12 inches. Each pump will throw
800 gallons per minute, an excess that is necessary to provide for moving them in
succession without atovping the discharge of water.. . | .. .

There will be forr-200 horsepower hoilers of the Morrison corrugated internal

fuel. (END OF EXTRACT). . _
Following the above data, a reswme of the history follows. The Tombstone Con-
solidated Company, with_the above equipment commenced sinking and a depth of -j

pense. A cross-cut from the 1000 foot level to cut the ore deposits at this depth was
in progress, but the distance necessary to reach them had not been reached at the time |
of the last breakdown, when the shaft was again allowed to fill with water. The
ground through which the shaft was sunk was of a very loose material and during
the pumping operations, it was necessary to keep almost constant work in the shaft,
owing to the continual loosening of the wall blocks, causing the timbhers to get out of
lize. Sometime after the last breakdown of the pumps, the Tombstone Consolidated
Company was taken over by the Phelps Dodge interests and is now known: as ‘the
Bunker Hill Mines Company. The Boom shaft later cayed in and to-date there has
been no other work donc below water level since the Tombstone Consolidated opera-
tions."With modern electric pumps as compared to the old steam pumps, unwatering) ¢_
of the mines, in the Eastern Tombstone avea is but a question of proper financing.f, 5
I have gone into the pumping data at some length, in view of the fact that there /1!
is an unwarranted opinion throughout mining circles that the Tombstone water” Z

could not be handled. » : Py nd
- WATER IN THE WESTERN (MELLGREN) AREA. o ‘M

Now as to water in the Western part of the District and at the Mellgren Mines.
The water level at the Bonanza shaft (Onc of the Mellgren Mines) is at a depth of

600 foot level. The elevation of the Bonanza shaft is approximately 120 feet lower .
than the Boom shaft. This then gives an approximate of 290 feet difference in eleva- |
tion hetween the water level of the Eastern and Western areas, the Western water | .

A

a sketch, which is a part of this report will graphically illustrate the point I am !
outlining. (See page............ ). The mouzonite runs northerly and southerly and near-

3¢
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>« furnace typesgach 10 feet in diameter and 15 feet long. Crude oil will be used for t '~

 -..190 feet..The water level at the Boom (Eastern area)-shaft is-approximately at the--{ -~
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i
ly separates the Eastern and Western arcas, It is self evident that this granitoid |
gk 1 rock is deep seated and impervious to water, and in counection with the Western . -
Lfa {  structures has a direct bearing on the water. b
Nl i ol To determine an approximate flow, I commenced ‘sinking in the south Bonau- !
i - : za shaft at water level, with a small Snow boiler feed pump, run by air furnished
e by a one drill compressor. In this manner I reached a depth of thirty-four feet be- -
.M low water with a computed flow of 40 'gallons per minute. As a further check on the
AR ( ~ 1. water flow I ran levels to the old Manilla Mine, which shows the same water level
Egliaalt as the Bonanza. This shaft was sunk 500 feot below with an estimated flow of 100
‘ m gallous per mimute. Work below water in the Chance and San Pedro mines (of thc
o A Western area) likewise show the same relatively small flow, ¥ From this data it is
 safe to draw. conelusions, that water will be Do_draw hack for at.leasf 500 feet, Below
- e present water'lével at_the Mellgren Mines: with a pgql_)ahilit:y of a much greater /
depth without g large pumpiig plant. }l‘hjﬁ, water will be_a decided asset fo..mining 3
L - ad milling opeations.. 77 e T 4
Ay THE MELLGREN GROUP IN GENERAL.} R, T S 4
k1 ' The portion of the Tombstone District covered by this group is to some extent -
[ undeveloped as a whole, a number of the claims having but little work done upon the S
h veins and ore chutes exposed on the surface. There has heen no attempt made at 3 =
i N i decp mining, the deepest workings being at the south Bonanza shaft; which-js~ ¢ -
g - dlo“t"n 34 feet into the water; the total depth heing 230 feet from the collar+of +the =~ b
i shaft. — 5

:
!
¢
i
¢

—

T - 4 3§

; ‘ - X There ‘has been no systémziﬁc'development of the ore hodies or centralized Y
n t  workings for large scale mining operaticns;. sucl=as cross-cutting the country, to | -
T { cut the parallel north-south trending vein system, and the development of these § =

veins along their entire strike, the work so far done being more in the form of what
B ol minerswall:<'hlm'i(liug;-’-’th'at:is;“"' the wophering out of the high grade lenses. The ex-
" - ception to this rule is seen in the North Bonanza stope.. This block of ground from ! : B
i the 100 foot level to the surface aud for a distance of 160 feet north of " the " shaft, '} -
: was mined hy the filled stope method, the vein heing mined as a whole, taking the : { .
g - lower rrade and high grade portions together, which furnishes some very interest- f"’
% ing data as to vein valuation, in taking out the ore en-block, such as would be follow- 2§
| ed in large scale operations for milling. % EaeRl g oo -
g There appears to he little doubt that at such time as cross-cutting at depth is | -
= + done, hlind veins n ow_covered, will bhe _encountered. This supposition is- strengthened -z
| B by the general topography of tha surface, it being quite evident that many of the
| gul(:hes or washes are formed on vein or <hear zone fractures, these structures pro-
ducing the depressions by eresional agensics. The probability of a general minerali-

. - zation in shear zones and breceeiated areas near faults and contacts is cxeeptionally
b coed. :

- It has been shown in the geological discussion that the great depth - and* the il-
numher of the parallel and Cross-veins makes the potential Qle reserves very large, '
when corsidered collectively. There is in addition to the vein system, the probable ! -
. «aind unexplored Paleozoice formations underlying the Mesozoie, which in the Eastern {-
| G area produced large ore hodics. AT B O WU U SR I !
st Butrt {50 bneThere ape many veins’ cropping on the surface, which are utideveloped and no

attention has heen paid to contacts. Work on these contacts should be done, as it is. §
to be expected that ore bodies will he found at or near some of them. The ore so far
worked, has been in the form of fissure veins, these veius haying, in the process of }.. .
. .development, yielded very high grade ore. This liowéver will be gone into more fully - i
- . psetnder Description: of Tndividual ¢ aims, y = EY e b Ry
# - {win . Of the many thousand feet of work done, all has been accomplished under a great™ |

: S 37 . : :
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B FEERTRA " Report On Mellgren Mines-By C. J. Sarle, PR.D. R

3 L S
L ( 11" handicap, mogt of it being done by hand steel and whim or ';)Vhl(llggi‘f_!_ hoisting. Wlﬁ D
; ( v.4%:|" ingin this manugr it has yjelded a good profify the devélopment bemg Gigfé than paid A
W] R .T_Q'E'_B' ore extraced. Very little attention has been paid to the lower grade or milling) - e
i, ") o ores. Inthe past when the values dropped below a shipping grade, it was consider- &4«
8% 5 . "
gt %

.+ } . ed that the ore had pinched out, this being far from the case as a milling grade o
b ey 57 -4 Yiore was usually left. s & - el
1, ( ST An interesting feature of the qre at water leyel where it has been encountered is .
A% Taeetel the faet that lead values commence to show up, and it is reasonable to expect a lead ’ | %
3 .- ‘content below waterXFrom indications of thie veins at the water level [belieye that
.34 - larger and more uniform yalugs will be encountered helow water. Gold. values .ins| -
.= 3fe ‘crease slightly with depth. The principal values so far extracted have been gold andj -{
% "1 "*silver, with silver pre ominating, all in the oxidized-zone above water.x - & 1.
~.fr. . A very interesting condition in connection with work done by the later Herman: '
:-{.>> Trappman, in the San Pedro Mine, (One of the Bunkef Hill Mines Company claims | §
*Z L. in this arca) was the presence of Chalcosite (Copper Sulphide) in the dike rocks,.in:
WSR2 1 " the working below water. The copper content was not of commercial value, it occur-;
<= .} - ring very irregular and spotted. Whether this will with depth lead to copper deposits,

Aen 70 P only future work will tell, but there is to my theory the possibility of copper . ores:’
3 e ‘__:'. ... . A:m dt‘ tll. - . i ] S i ] —— % 9 ' — . :'""‘-'- ':.*£~
4w - x> DESCRIPTION OF INDIVIDUAL CLAIMS. B TS 0
‘1. BONANZA. “ 3 IECIPREER S %

¥ .- This is one of the early dajr locations,of the.District, having Jbeen..glbcéte'd 4 m’
.+ 1880. The first work done was upon the extreme south end of the claim. - An incline-""

A R AL H
-‘-ﬂ.-..‘:s,-:;.-.‘-.;.a.-c-

4%y sf o shaft was sunk to a depth of 200 feet and at an angle of about 70 degrees, following ..
Q. et - the dip of the vein.x\ﬁgr_y'- high g‘xl'gde ore was cucountered, values up to gEOOO.OO per 1.
37 | .%wx 17 ton being mined. T was shiown the smelter returns Trom*the Settlement sheets, from;;;,lé
\3.;' i -} 7. the files of Col. Wm. Herring, (now deceased) showing ore of value " in excess - of"’ "*k

~ $2,000.00 per ton, one shipment being for a lot of 22 tons, with a value of,$§273.gg .
s 'pe;' ton,:((E‘igure(i on value of silver at that fime). WorEing in a small way - '

2~ mine has produced about $2QQ§0§?.00 in high grade ore, high grade lenses having been {
si:encountered in workings off of tlie south shaft and off of workings in the north shaft J

ST N

-
b2

&

Lol

:-which is at a point on the vein 1,000 feet north of the south shaft.

., - The vein havirig a strike of N 20 E outcrops from the south end line for a. dis-

- tance -of 1,000 feet north, ore having been taken out along practically -the entire- $
* distance, as shown by Longitudinal Section of Bonanza workings, attached to . this.i:} 7
~report.. Crossing the south end line this vein runs into the Chance “claim, and.._‘?“'*-"’*f
2o fro; this milr\lle tgggi has bgdsn..ahonwﬁ‘ aba 00.000.00... e produced. Attgo.nytyion is' here called "
+1'.; to Bonanza Mine ‘‘Longitudina ection,””_showing ore goin n-into. the water.: 1 -
‘4~ On:the Chance side, ncar the Bonanza south end lti;ne, vé%l?s:gﬁom 100 to 1200 ouncs -«

: L::"'i cs.in silver per ton and on the Bonanza side up to 800 ounces. el N

\‘ -
IR

-+ Work is now in progress off of the 100 foot and 200 loot levels of the north Bof--_.j '
i-nanza shaft. From the stope marked North Bonanza Stope, on Longitudinal _f
{ -~ Section, above the 100 foot level and north of the shaft 160 feet . 'in-..{, =%
o b length, een i  YAbout 920 tons of ore were put i .o
¢ 2=, through a test cyanide plant for the purpose of collecting data as to cyanidization,i- -5
.- “which gave a bullion return of $14,000.00, based on $1.00 per ounce silver. This and} § .7
1"+ numerous other tests made prove ‘ is.ide yaniding. X*-°. . - 2o
4" XThe average width of the ore as mined, shown by stopes in the mine, is about 4 ).{: -
.11+ feet. The -value of the ore is very irregular, but from ores so far extracted in the de-./.{"
«{<i..velopment of the vein, has averaged above $25.00 per ton, (at the varying prices of"
{ ».-8ilver as mined). this figure not including some of: the real high grade lenses.  which [ §{-
-z have been encountered. In stoping operations in the north Bonanza stope, I have had/:

b

w*v:l.‘j\!.el‘. -r"‘t‘-“" e L
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A assays up to 3,000 ounces in silver and 4.00 ounces in gold per ton, over a wulth of 30
+ inches. It has been the history of the vein from the south workings to those off ‘of
“the north shaft, that high grade lenses would be encountered in mining the vein, and \i1
: probabxlxty of encountermg further high gr_a_c_ie chutes in future operatxons geems gl-‘-_-

~ .:~.most cerfain. ¥ B

5 Two undeveloped veins crop on this claxm, one to the East and a cross-vemg run-_"{.
';,j"_ ning ‘into the main vein. h
:» . An examination of the Longltudmal Section will show ore developed. Where the ;
¢ vein is exposed going down into the water the condition of the vem is as strox_lg as
" above water levell_
RANNEX 40 AND 41\ - {irsi
... These claims, formerly the property of the Yellow Jacket Mmmg Compauy, Kb
~ have produced ahQ_L_t $60,000.00. The present owners have confined themselves to - “(
.. surface work. Two parallel veins are opened up and crop on these claims, one for a * Z
-idistance of 1900 feet and the other for 1100 feet. The work on this property like' = ;%
“-the Bonanza was in search for high grade ore, and development has been. in% ; the "
4\’ - -form of scattered workings, the dcepest point to which mining was done is 250 feet
: -These "vells nropeﬂ'y“ﬂcve oped will add greatly to the group tonnage. 5
JOSEPH'NO. 1. : ' %
i .. The present owners sank one shaft from the surface to a depth of 220 feet on the
¢ vem. at a point about 400 feet north of old workmgs from which $60,00000 .Was. -
. mined by lessees, in high grade ore; the vein was. irregular as to_value in sinking, a
/ number of cars shipped during the smkm" operatlons giving a return of from $12.00
.’_;to $40.00 per ton, (silver at the period of mining being around 0.50¢c per ounce) whileY*;:
~on the 100 foot level one small pocket of 414 tons gave an assay of 5005.0 ounces sil- § 7§
i/ver and 5.01 ounces gold per ton. Lead in the form of Galena (Lead Sulpkide): . Wanf 3
.j#:¢ coming in at the bottom of the shaft, the last assay running 90.00 ounces in: sllv er Ui
¢..’and 041 ounces gold per ton. . .. SHY/ Phese o 5o

5. All work here was With hand steel and whim hoisting. Mmmg bemg very slow

at this depth under these conditions, operatlons were. suspended, and no ‘work has
_ﬂbeen done in this shaft in the past 12 years. -

.. -+ This vein like the Bonanza has a strike of N 20 E, dip 70 West. . It is:on thls
.;‘ elaxm _that, the shale -occurs. To the east of this vein about 150 feet lies the Mame
s which produced $250,000.00. from another of the parallel vein system.” = _
= In tlns&haft Va(;xadlmtg (Lead Vanidate) is encounteredﬂaitssoclﬁted w1th lﬁ;gl_ j A
’an silver; the vanadium which may develgp on this group will, with pro er m

% facilities, be ‘of commercial yalué. The Charle"tbxf'?ganaﬁ{}m belt exten C%
2.4 % this group, very- little attention having been given to its possibilities nntll qmte re-t

'l\. -4,

1

;fcently.’(Mentlon is_here made of a vanadmm content in some of the ores in the north 4

P T w1 Sy g St = ‘---.‘..'v‘" . i ‘_
3 \ 8

Tlns is the oId Wmﬁed mine and it is from these workmgs that ‘some- of the rr
K, -;h.lgb est grade ore in the camp came from. (Haying a high gold content). The value ;-
B t‘of the ore was very irregular, the high grade lénses coming in small. Approxmmtelv. 38w
-7 . $150.000 was produced from the high grade ore from the mine. The yein had the 'same - .
.. strike_and dip as the other veins mentioned above. ~ . "< AR = h
: PI\'TO NO. 3 - a o B st
: Very little work has been done on this claim, but 1t is valuable m the undevel-y A
oped state, No high grade ore having been found at or near the surface, excepting ¢
“~one shipment of around 300 ounce silver ore, limited work has been “done, but at}f.""
.. such time-as milling facilities are at hand or'the cutting of the*vem at depth, thm:" By
-'vem wxll be another producer.** Boknal Lt A o '-*M—»-&‘M"‘M




Report On Mellgren Mines=By C. [ Sarle, Ph. D.

4 EMPIRE. . B I
’( W . This one of the practically andevelogzed elaims, but I wish to mention it here, ay
a ' I believe it will eventually become one of the largest producers. The contact cropp-
i ~ing here is similar to the Oregon-Prompter contact, from which seyeral million dol-
o lars has been produced. I highly recommend development along this contact at depth.
: . ANNEX NO. 12. |
1 1 : Another undeveloped claim, but being the cast extension of the Junctta Mine,
oL which has produced about $100,000.00 in high grade ore. Contact development is re- ¢
- commended. To the east of this property lies the Dry Hill Mine, a Bunker Hill claim, L
with a past production.
BILL B ETC. , ‘
i The claims lying south of the State of Maine Mific are in the undeveloped stage,
~surface ore having heen found in places but owing to their being in line, with the
" strike of the State of Maine vein from which $3,500,000.00_was_miped, they should
be developed.
A discussion of each individual claim is hardly necessary, some of them having
l o hut little development on them, on veins and croppings exposed on the surface. Suf- .
i fice it to say that the extent of the mineralized area, as shown by “maps appended
P
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hereto, makes cach and every claim a potential producer.
PAST WORK-BY PRESENT OWNERS. :

An explanation as to the seattered workings and development should<be made ey
~*liere. The present- owners™lhiaving held this property for about twenty years, work- :{ ‘«

ing the mines themselves, have confined their efforts to development on a small /|
scale. All work done has-been -accomplished from the proceeds from ores extractedx .

= < | . &s they"Welit along, they having in this way paid for .2l development work, gradu- I S
N Ol ally getting the property opened up. It speaks well for the mines that or this small ; ; .
scale methad of operating, working without cavnital and under handicaps, that they {_; .

" . bave krought them to the present state of development.

[
.A.L..“.J...\... < F’Z&:"\M

SMELTER TREATMENT CIT *{RGES. ‘

- Up until the last few years the smelter treatment charge on this class of ore was

o cxtreriely high, a minimum base treatment charge of $4.50 per ton, with a 12¢ per .

\ unit charge on the contained silica content and but a 90% payment for the silver in ,

the form of chloride. The average silica content of the ore is*about 74.0%. and ap- i
proximately 40% of the silver value is as a chloride content, so from this data it can

. he seen that an excentionally high grade of shipping ore was necessary to realize a 7! -
profit under some of the past chargesXTt was not uncommon to have a combined
treatment, penalty and fréight charge in excess of $25.00 per ton, The smelfers have }} ~ °
now cut off rhe chloride »eaalty and likewise the silica charge on some classes of ore L

- and treatment can be had at a much lower figure..v

¥ | SUGGESTED METHODS DEVELOPMENT AND OPERATION MELLGREN <l —
¥

e agree

- MINES — CAPITALIZATION REQUIRED — OPERATION COSTS AND
. ' ESTIMATED PROFITS. :
' The ultimate question which arises, after a systematie study of the geology, ore /
Possibilities on any property is:—what are its commercial possibilities. ' i
[ From a very close study of the property, I am firmly convinced that operations | |-
. ' on a large scale will open up very large tonnages of ore. The magnitude of the hold- },.;:354-“
ings and the number of separate veins, makes the development of the group as a
whole a very slow process without sufficient capital. )

)
!
; .
S RERRN I)'qv_ey)i)'r_l}gxg.t‘_ of contacts, _cross-cutting the various. veins-and a-central-working § ;7
. i ‘shaft ave”¢ssential, ‘as well as helow water development. Immediate  extraction- of i
% ores aldready ‘developed + could ‘he” commenced, but a systematic plan of develop- } gt
) ‘
‘ {
’ !

ment should be started at once.,
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-~ 1 and would be a direct charge paid by them. Figuring on a milling plant of the above
:

Mul (Fquiganert aud Coustruetion) oo $100,000.00 .
Surface Plant : : $ 25,000.00 .
Mine repairs and hoists ... \ . $#0,000.00 - -
3 L. Mill operating fund - $ 10,000.00 - . -
TS e Y ~ Pipe hnes ' ‘ $ 5,000.00 - -
by § - E Supplies for lessees ... $ 5,000.00 -
‘1rucks . $ 5,000.00 .
} ' General development fund ... $ 50,000.00 g 3
Total Initial Fund . . $225,000.00 -

 feeris s ioky oMl eharge ° $ 4.00

-~ ¢ration. by the company, in milling or shipping the ores mined by thom,

Repm‘l On Mellgren .’“inos-B’v C. J. Sarle, Ph. D,

On this property there are two methods for its operation open.
1. The operation of the mines as a whole by the operating company.

od to fellow; as the area covered by the entire holdings is so large that the simultan- i

are given as suggested methods.
{ PLAN NO. 1.—100 TON PER DAY BASIS. L
v At such time as this broperty is operating and milling on a 100 ton per day basis
! and likewise on a leasing basis—by leasing being meant, the non-operation of the -
0
i

mines as a whole by the operating company, but the-leasing of portions of the d.if- :
ferent mines to individual lessees, on a royalty basis, and the operation of the mill,
by the operating company, to handle the lease ore on a mill charge basis. The ap-
proximate costs and profits would be as follows.

The mill charge would run from $1.00 to $7.50 per ton on ore milled for lessees, *

- - s

& \ voue, ~t— .
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mentioned 100 ton per day capacity, the actual cost of milling to the company .
should not exceed $1.75 per ton. From these figures a mill profit of $2.25 per tom
‘' would be made, or $225.00 per day. On mill charges and royalty from leases, I am f
.contining myself to the lower grade ores that would come under the $4.00 mill charge. "

s s = Ore of $10.00 ber.ton recovery........: $10.00 '

Royalty (15% on $6.00) $ 0.90

~

ol

$115,600.00 per’year. Qres of a higher grade would'riin the piofits greatly in excess
-of this amount and in"additio

| combined milling and royalty profit would be $ 15.00 per day or approximate]y_f

u.to this there would be the prvfits froia straight”op- &

L LR )

The approxin:ate capital outlay would be as follows.

i rather low. Leasing operations upon the Bunker Hill Mines properties are on a 20%;-

11 the lessee. Air, powder and materials could he charged to them at a handling profit

- Under the leasing plan, lessees would be included the work done by the company

in sinking a development shaft to the 500 foot level, at a point that would cut the o

Bonanza vein at this depth and the development of the Bonanza vein from this
Jwint, ' '

: Then the gradual development of the property can be carried on by cross-cut-
' - ting to other veins, - -
_ Under the leasing plan, lesees would operate portions or blocks of individual
.mines, leased to them on such time and royalty basis as decided upon by the operat- ;
Ing company. In figuring royalty profits I used a royalty basis of 15 Yo,  .which -is:s

royalty. Following this plan all expenses incident to lease mining would be paid by -

‘to the company. The operatling costs of the central power plant would be covered by
' 41 : '

; - . . e . R ® o pem e . . e e TR itemn e st s g .
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cous development is a matter of considerable capital outlay. The following plans J‘
w3

This then gives a royalty profit of $30.00 per day, on a 100 ton per day basis. The {‘ '

~ovaia e
P * . 4'.5

e e v

2. Operation by the company and leasing portions of the mines, . :’7 _.
1t is my belief that the sccond, or a combination of these two is the logical meth- 7§ .

\

N
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.. the various leases, and would to a great extent lower the development costs of the
“f}° company. o
4 PLAN NO. 2 (200 TON BASIS). .
. Following a more extensive development plan, which calls for the development
of the veins at the 800 foot level, a capital reserve of $500,000.00 will be necessary. .

|
i
. |
As illustrated on the Vertical Section along line A-B of the Vein Map, attach- %
ed hereto, this plan calls for the sinking of a 214 compartment shaft to the 800 foot £
!
]
|
§
|
]
{

level, on the Bonanza claim, at a point west of the main Bonanza vein, to cut it_ at
- 800 feet, and cross-cutting at this point, casterly and westerly to cut the 12 veins,
- which line A-B is indicated to cross, and the general vein development from this
depth. .
' If this plan is adopted, mill construction should be so designed as to take care
. i of a lead content by straight flotation, or a combination process, as well as the cya--
"%t nidation of the siliceous silver-gold ores ahove water. A mill with a view of 200 tons
.7y per day or better should be provided for. Expenditures would. be as follows. T
Central Power Plant $ 50,000.00

O Bt o

b RPN | Mill . . ' $150,00000 - - f
o Tafe e Shafts, cross-cuts, drifts, cte. , $250,000.00 TR L
TS R Reserve and outside claim purchasing fund ...... $ 50,000.00 : -

. X . S b R cirins ..Total A eBeessFessssesesesetsnsassee $500’000-00 ) o ” M S
i M. E0PY o The $250,000.00 would cover the sinking of the development shaft, cross-cutting . §.. .
H -1 as outlined, drifting on and development of veins as cut, and the development to la- - 1< 38
o _ - teral veins at their points of intersection, of their projected lines of strike with this - §
iy AR cross-cut, the raising of air shafts being included in this development.
iy = =—When-milling on a 200 ton per day basis under this plan there would be, figur- .4
"} ing on a net recoverable value of but $5.00 per ton, (using only $10.00 per ton recov-...{ :~_-
1" erable mill value, and allowing $5.00 per ton for mining and milling) -a net yearly re--- {7
turn of $360,000.00. ¥ T o W
: s shown and proven by past general development, the vein values have been |-,
mm'hg1 m'é_g_g_@s of this gp)_Olfll:t, as dﬁscussed [ater under Estimate of Value. There is: |}/ “'"Q
. Iittle reason to believe that past general development will not be duplicated, which § :-
i..i{~ would give a low net value of $20.00 per ton, (allowing $5.00 per ton for mining and - a:
0 milling) and using this figure on a 200 ton basis, would show a net yﬁgrly return of*{"

R .
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i ™ A Under this plant, a part leasing system could be carried on in connection with .
PR f company operations, as outlined in Plan No. 1. I '}’;’.‘F'”“—" sy
2 e 3 AXTOMBSTONE DISTRICT PRODUCTION. Y- T i - rire

When an analysis of production is made, on the output of mines in the Wester:
area, where several million dollars has been produced in high grade ores, with no
-4 attention being paid to the low grade milling ores, and this taken in connection with
tﬁnmgni’t_t_t_gl_e of the'-"miigg_l_'_a_lj'gea area, coiitainiifig virgin and unblocked ore bodies
i ;U\ hecomes oue of the most aftractive commercial mining propositions posiible: <2
u - They are not in an unexplored or unknown mineral bearing region, but a \_prov-
& en ficld. The Eastern area covered by the Bunker Iill Minés Company property,

whi¢li Tias had proper financing, has yielded $79,000,000.00. The Western area, of ; v

which the Mellgren Mines cover flie greater part, unfinanced, and without proper ‘

mining equipment, has yiclded its owners a substantial profit, and paid Tor all de- ' M

r—--r=-velopment, which is exceptional in mining enterprises.”The out-put of these Weat- - P
{.7ern area ‘mines being ahout $6,000,000.00; bringing the Tombstone District produc-" /!

.. tion to ahout $83,000,000.00. X = - ' :
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' the cyanidation plant. , .
! The advisability of commencing mill operations by installation of a leaching or
i all slime plant, (following the cyaniding ores) are debatable questions. Naturally

: | fit to themdeven though the mill heads were exceptionally low, due to-the-fact, that -

i} iug cf the ores. »

pmmam et e o s s s S8 NI 4
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k_fport On s\‘:l_'l!;:f('l;' Mines~Flv C.J. Sarle, Ph. D. e :

X MILLING. , r

Numerous mill tests show the orc to he extremely well adapted to (3}:§‘J)i%;ﬂ0n.ﬂ.
The values as a whole, (in the silver-gold oxidized ores go far developed) evidently
not being finely disseminateéd throughout the rock, but occurring to some extent in
the seams and fractures or brecciated zones, this permitting of a high per cent of
recovery by straight leaching of the ores, ground to between 16 and 20 mesh.

In a mill ‘design, it is advisable to draw plans for a probable change in the :.
character of the ore below water, there being a probability of a lecad content in the @ -
ore, and at greater depth, sulphides. These plans should therefore admit of the in- ¢

i stallation of concentrations or flotation units, to be operated in - conjunction with

Yy

‘the leaching plant can be installed at less expense than the all slime plant.

PAST MILLING DATA ON TOMBSTONE DISTRICT ORES. ’ e
In the first days of milling in the carly 80-s-the old Pan Amalgamation process | -

was used, several hundred thousand tona of ove heing treated in this manner in the
~carly Grand Central, Contention, ITead Center, (Girard, Corbin and Fisher Mills. - - ,
These were followed in 1900 by the old Tombstone Consolidated stamp mill, :
- using a combination table concentration and cyanidation by leaching process. The | -~
- crushing was done by 40 stamps, treating between 200 and-300-tons: per day, and-+-- |

- returned an exceptignally=good profit per ton of ore milled. o iz
XThe old Grand Central tailing dump at Fairbank has lately been reworked by ) :.-=

i . the flotation process successfully, and proves conclusively that the silve{-gold-lead ?-Jj’ _

i ores_can he commercially handled in this manner.x ) 1. J

: I»—" “XLikewise the State of Maine dump was put through a crude cyanide leaching ; u.f

plant a few years back, by the Old Pucblo Leasing Company, returning a good pro- ° o

{ in mining the State of Maine ore, nearly all of it was mined by the stripping method, ;1§ ™
| takiug out the ore clean, very often on canvas. LN CRI
_.~#The cyanidation tests conducted on the Bonanza ore likewise demonstrate the {{ : °
“~adaptability of this ore to treatment by milling. Taking into consideration past mill- Q vtk
" ing experiences and mill tests, show there is no question aso the successfull mill- 2. ;

- e i

ESTIMATE OF TONNAGE ON MELLGREN MINES. <5 3 " L

The following figures have been arrived at assuming a 4 foot average mining \ { ¢ *
width, and are computed on the theory that where work has heen done at two points o1
on a vein that the portions of the vein hetween these extremities is continuous. 1§ ¢
: Development having been extended to 200 feet in depth in many places, figures .| .-
¢ on ore, from the surface down 200 feet are given below; and then on an assumed ;} -
i depth of 300 feet helow this point, is computed separately, 300 feet being a very /| -
i con:ervative estimate on downward cxtension. L
|

X Insofar as the Tombstone Mining District is not an undeveloped or unproven : \,’” :
field, but on past general development, is a known factor on proven ore bodies, it 7} 1
is safe to compare virgin ground in the District with proven development.x

On tonnages here given, they have been coufined to hut 5 of the 23 known {
veins on this property. Veins being chosen on which the most development has been |
done, and including portions between two extremities on the vein, as example; work !

_at the extreme south end and work at the northerly end of the Bonanza .ycin,-,of,_l
which a Longitudinal Seetion is appended, there heing approximately 1200 feet be- /

tween these points. In this manner no consideration is given to the probiabilify of the 1=+ -

i

R I

—

extension of the veins along their strike. .
: a

|
|
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BONANZA VEIN. ‘ '

Block between the south shaft and north shaft, 1000 feet in length.
Surface to 200 foot level—60,000 tons. -
200 foot level to 500 foot level—115,000 tons.

JOSEPII NO. 1 VEIN '
Block between south workings and north workings, 400 feet in length.
Surface to 200 foot level—25,000 tons.

, 200 foot level to 500 foot level—35,000 tons.

JOSEPII NO. 2 VEIN
Block between north and south shafts, approximately 600 feet apart.
Surface to 200 foot level—30,000 tons.

200 foot level to 500 foot. level—60,000 tons.
ANYNEX XNO. 40, VEIN.
Block 1500 feet in length.
= Surface to 200 foot level—92,000 tons. %
o 200 foot level to 500 foot level—138,000 tons.. N e e B
i ANNEX NO. 41, VEIN. o SR SR P
R Block 500 feet in, length. _ AR I "
Surface to 200 foot level—30,400 tons. S '
200 foot level to. 500 foot level—45,600 tons. .
TOTAL TONNAGE IN THESE BLOCKS. s

et

i v Surface to 200 foot level—237,400 tons. <~ (“"b;”“* .

¥ 2 . 230 foot level to 500 foot [cvel—393,600 tons. faan - sl

rI ;  TOTAL TONNAGE FROM SURFACE TO 500 FOOT LEVEL.

. I 4 631,000tons.- - ‘

“\o+— i+ ESTIMATE OF VALUES.

e In arriving at an estimate of the value of the ore, it appears, that insofar as /i i:
| ~--there are known mined tonnages, with known returns; it is a logical method to com- 1{.- .-

pute the value of the ore removed as a whole:—that is, the returns on tonnage ship#{} '

»
’
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_ped and tonnage remaining on the dumps, of a known value. In this way taking the
~ value of the dump material and figuring it against returns on tonnage shipped, will
‘ s rive the general average en-block, thus giving an average value for the entire ma-L
N -} terial removed. * D 7
H Owing to the character of the vein material, in that it is ununiform throughout; f{ .-.
21 containing low grade and high grade portions, this method gives an insight to the \.2
values as a whole. : : : L
In computing mill returns on a royalty and mill charge basis, a general value of . : -
$10.00 per ton was used; whereas in portions of the veins so far mined, the general
sverace has heen actually greatly in excess of this amount and it would seem that
i fufure development will duplicate past extractions. '
. X Likewise in view of the fact that such_exceptionally.high. grade ore-has been’
cncountered in the development go far done, it cannot be overlooked in estimating -
» }  Values; as the example of the high grade in the Bonanza, one lot of 22 tons retwrn- !
(.~ i ing over $40,000.00 (at the then silver price). From the Joseph No. 1 one small ship-
. ment running 5005.0 ounces in silver and 5.01 ounces in gold per tony On the Jo-
seph No. 2, Junetta, Merrimae, State of Maine, Chance, Mamie, San Pedro, Solstice,
cte., high grade ores were encountered, :

» P——

$
On the portion of the Bonanza vein hetween the north and _south shafts, ap-:

———

»
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e = proximately~25 % has been mined, yiclding $400,000.00; this being from the surface P
+if- «-to the 200 foot- level and-representing ahout -15,000 actually -removed;  part- being 7 £

;.. shipped and the balance remaining on the dump as discarded low grade. xTaking J! 141
. 44 1
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Report On Mc"grcn‘."v!ines-By C. .J. Sarle, Ph. D.
into consideration the extension of this vein on the Chance side and considering the
vein as a whole, from the surface to the 200 foot level, there shows approximately

1 13 of the vein within these limits has been mined and from this portion a return of

about §1,000,000.00, has_heen, realized.”
CIIANCE AND STATE OF MAINE MINES.

-,

A short discussion in connection with the analysis of the group values of theso
mines; although outside of the Mellgren Group, will be of interest. {The State of
Maine Mine as stated in other parts of this report, produced $3,500,000.00 and the
Chance $600,000.00. The ore occurs under similgr conditions as the Bonanza, Jo-

+STXTE OF MAINE MINE.

. some of the other veins mentioned, as shown by the out-put; which was confined be-
600 feet, all above water level.

- made for a dump valuation, (not having information on dump values, it was given-no

value consideration)Xthis would show a general average value of ore shipped and dis:
carded dump material; of in excess of $30.00 per ton;

' the ore as a whole had heen shinped.

"#CHANCE. MINE. -{SOUTH - EXTENSION-OF BONANZA VEIN). g
This property produced $600,000.00 from the surface to the 200 foot level, and in

a lateral distarce of a little over 200 feet. It was noted for its high grade ore; values

. pproximately 10,000 tons weré¢ mined, with possibly 7,000 tons of this amount
_remaining on the dump. Giving this 7,000 tons a valuation of $5.00 per ton; this then

gives a general average ¢f about $63.00 per ton, had this block been mined and .

shipped as a whole.
JOSEPH NO. 1.

In sinking the north shaft approximately 200 tons were shipped of about 35.0 - {.
ounee silver and 0.C9 ounces gold per ton value, while 414 tons of a value of 5005.0 -
ounces silver and 5.01 ounces gold per ton were minea. Of the 1000 tons mined, 800

In this mine the high grade ore lenses oceurred in more uniform value than in

tween the approximate limits of. 400 feet in depth, with lateral extensions of about ™

Nt e s e e e e~

geph No. 1, Joseph No. 2, cte.; being of the same parallel vein system of this section. y i

With an estimated 40,000 tons mined from these workings, with no allowance E -
“Mer
(at the price of silver whe’ffi
this ore was shipped and about $50.00 per ton at present market pricees) that is if |

¢
]

o
o '8

1 of from $500.00 to $1,000.00 per ton often being mined in 3 to § foot widths. > e

So

- tons remains on the dump (rejects from shipments) of a value of 5.0 ounces silver 1.

and 0.03 onnees gold. per ton. This then gives a silver-gold ontent for this ore as a
whole of 43.52 ounces silver and 0.08 ounces gold per forn.

BONANZA MINE. (NORTH WORKINGS).

Of the approximate 7,000 tons mined from this northerly portion of the Bo-
nanza vein, anout 3,000 tons have been shipped or cyanided, with a return of $166,- -
GC0.C0; or an ayerage of $55.20 per fon, With the dump averaging at present market .

~ prices, $3.76 per ton, and with 4,000 tons remaining on the dump, this gives a gener-
- al average of $27.00 J_)g ton on the entire block of 7,000 tons. (Based upon-present -
um

market price on the p material and the varying silver prices, covering the range

alysis on these workings.
ANALYSIS OF VALUE OF BONANZA VEIN., ON AN ASSUMED BLOCK

'} 200x200x4 FEET, IN NORTH BONANZA WORKINGS.

Lssuming a section of the Bonanza vein extending 100 feet north and 100 feet

south of the north Bonanza shaft, and 200 feet in depth, or to water level, and using __{-

i ¢of these shipments). For further data, the following is given as another form of an- - i

v A

TTTV a4 foot mining width, gives a block containing 12,000 tons, ___ _ . »

- Of this 12,000 fons, 7,000 tons have been mined, which leaves 5,000 tons unmin-

= ed-in-this-assumed-hlock: Of -the-7,000-tonsminetd; 3,000 tons have been shipped or
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Repoart On Mellgren l\'ﬁncs‘-.-By C. J. Sarle, Ph. D.

cyanided, and 4,000 tons of low grade thrown on the dump. :
The 3,000 tons shipped or cyanided shows a return of $166,000.00, or an average
value of $55.20 per ton. (The silver prices ranging from 0.46¢ to $1.00 per ounce,

with an approximate average of 0.85¢ per ounce). The 4,000 tons thrown on the

dump averages 8.0 ounces silver and 0.05 ounces gold per ton, or a total value for the
dump of $33,040.00 at present market prices.

As a margin of safety, I am giving the unmined 5,000 tons in this assumed block,
a value no higher than that of the discarded dump material, or $5.76 per ton, or a
total value of $28,700.00. As there have heen 7,000 tons actually mined, with a known

. return and dump content of determined value, if we now revert this assumed block :

back to the virgin or uumined state, and as stated, to he within a safe margin, only
allowing the 5,000 tons unmined, the same valuation ‘as the rejected dump material,

- the block 200x200x4 feet, if mined as a whole, would have a general average value

of $18.15 per ton, which is computed as follows.
12,000 tons in the assumed block.
7,000 tons of which have heen mined.
3,000 tons of which have been shipped or milled.
4,000 tons of which remain on the dump.
000 tons of which represents computed unmined portion.
9,000 tons of which is the comhined dump and unmined portions

and giving this a $35.76 per ton valuation, gives a total of .....$51,840.00

__3.000 tons shipped returued .......... ~4166,000.00 |
12000 tons total ...oooooorrern.. S $217,840.00 ¢
* RECOMMENDATIONS. o s e A

% In the development of these mines, I would recommend the second.or more ex- ...
‘tensive plan, as previously outlined under Plan No. 2. The advantages are a more
rapid general development of the group, and with larger scale operations, a - lower -{
.mining and milling cost, with corresponding increase in net returns. -

In connection with this plan the leasing out of portions of the various mines of |-
the group would be advisable. These leases covering ground that would not inter-
fere with the general development plan, being confined to ground above water level.
A partial lease operation in this manner would tend to lower mining costs to the U
earpary, due to the fact that lease operations would be contributing to the payment
of the power plant operation costs, in addition to yielding royalty and mill profits.’

It would likewise be advisable to determine the position or depth to the sul- .
phide or primary ore zoune, by diamond drilling. This could be accomplished by select- { -
ing one or more of the veins, and drilling offset angle drill holes, to cut the vein at

computed depths; for example, the drilling of the Bonanza vein from the west, at
angles to intereept it at 500 feet and 800 feet ete. This would also determine the
strength and tenor of the primary sulphide ores.

CONCLUSION. '

A In closing T wish to say, that from all indications and from a very close study
of this property, and the entire District in general; that I am firmly couvinced of
the development of large tonnages below water level. Insofar as the general miner-
alization factor of the District as a whole seems tlie Rame, a discussion of the geology
and ore deposits of the entire District has a direet bearing on the Mellgren property,
and for this reason I have gone into it in connection with data on this property. x

N —————
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___The continuity of_the_ore_bodies,-to_and-into—the-water—has—heen—diseussed-on—t———

POS PR

the Contention, Grand_Cent ml,ﬁuh»lmr(-.t...Sihuar‘——-Thms.aul;«——'.l‘afunquil—it—y;——(—)mgon:--—wa;-—

Prompter, Lucky Cuss, Emerald, West Side, Chanee, Bonanza, San Pedro, . Joseph_.
T Noc T etermisTdiveet proof of their downward extension, and this taken in connec- -
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Report On Mellwen Mines=-By C. ... Sarle. Ph. D.

tion with the zonal arrangement of the metals, strengthens the argument for ores
i - below waterXUhe strictly primary oves as a whole not having  been  encounteredl,

unhesitatingly say that ore bodies in the District and on this property, will without
doubt be mined to considerable depth. ;-

tors into consideration, is one of the best, from all general standpoints, as related to
mining. Tombstone has been producing ore for tlie last 50 yc¢ars and no doubt will be

and the geological conditions, viewing the Tombstone District as a whole, makes me o~

Of the many mining properties which I haye examined, this oug, taking all fac- (7”’“ |
Ul

operating in the far future. :
f The water question has been described at some length, and on the Mellgern. pro- _;/?;,_.,‘: P
+ perty, sufficient_water for milling operations will undoubtedly be encountered, this { (s
t water being in fact a_decided asset for miping and milling. pig o
2 The labor condition is exeeptionally good. No camp or housing facilities are ne- /';,‘,/‘;
t eessarys all employees can find accomodations in Tombstone. American and Mexi- Z,: -

i can labor can he had at prevailing labor scale. )
( 22

.company should decide on a part-leasing hasis of operations, there appears no ques>-
tion as to-ohtaining lessees at such time as equipment permits. - “
Many outlying properties would be worked, providing the company operating -
this property decided on taking custom ores, and a large tonnage could he confident-
ly counted upon from this source. Ores available for treatment by milling in and
near the ‘“Tombstone Mining District,” makes the plan of treating outside ores an |-
attractive commercial asset and revenue from this source would add to the income of '-{

Plant.’ L = i g
. - ! C J. SARLE - -

B

|
|

P ke R i =

A word should be said in reference to leasing. In the event that an operating -{u¢-

the company operating tilic ‘“‘Mellgren Mines,” in conjunction with a “Custom .

——— e A s . -
‘ . 3 A
. I T .4 Py
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Accessibility as has been stated, is a very important factor, no road buildingi :
heing necessary, the property as a whole being casy of access. ; g
Transportation conditions are good. Hauling charges are reasonable, trucks be- (|- 24
ing available on contract work at Tombstone. Freight is as near a minimum as can' ¢ | “?
¢« be expected on shipping ore. To the smelter at Douglas is about 60 miles and those
v at El Paso 315 miles. v : ' . o
Climate like all southern Arizona, makes.-opcrating conditions exceptional, JL -
weather conditions at no time interfering with operations. et I

a
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Y.C. J. SAHLE.
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‘ferth
» . In view of the fact that

‘tinuocusly opersted same todste,
‘a twenty-fiye yoar pericd.
Listory of this propertiy,

ithe NELLOKEN hiatory.
e Ny farther the late J.

.[kﬁﬁo&r_bﬂhgvnh
: , IRTLODECTT Er R4
7 In ‘the follewing date ccvering the peat bistery and. ¢
‘velepment of the MELLGHRL UIRTS,
vriefly my perscnul knowled

‘menced uquiring the present held

2¢ obtairn
: 1 velieve thrazt
“ing dsts and infermution will be obtisined by ske

L. Lellpren, '£5rst comnenocd min-.

LELLGRIN: CXOTD, CF 2

B g

e -

1 wish at thie peint to setl:
ge ¢f these heléings. w B
the ™ MLELLCAENS ", first coms=
ings in 1903 and having cen-
my eontnect with them runs over
‘%.insight inte the paotiiy il
@ Ereat Goul of interest-i |
tohing bvtriefly :
oo .;

ng in 1864, in Califcrris and frem thut dnte on until his death:
4p 1989, at the uge.ef eighty-six, he wus wotively usscciated .l
Y¥with mining. Coming everlsnd from Utuk to Tombatene 4n 1880, [ he.

4

Pomtotenc mines. Ly birth in
S5, e0tive parcipitation in work
% from tha Michigan College ef
an insight to oy firet end

-3'5702 a peried-ef

‘bteaame. actively sasceimied with

perscnel kncwledge
In the working snd develepment cf the
thirty yeurs, oper

the esrly 6uy e¢perctions -of ‘the
ombstene 4n 1886 and duting ny:
in these _mincs from ny gradustion:
1:4nes and Technolegy in 1908,gives
.0f thcse mines.
HILLGLER MINES, -
aticng were cenfined to:'and
ferther .Juring Lis life-:

g

- gonformed with the nining ideas of ny
. t4mo Le was adverse_to wssocoiuting bimsel? with partners, or .
interesting capital for the commerciul expsnsien of the mines.
M8 entire methed ¢f cperations, was the mining snd seerck fex:
tkeé high grade orecs aleng the nureroeus figsure veins c¢f these
heldings. Yorking in this menrer, with partisl lessing and witk
“no-outside capital investrent, he troug)t the mirnes tec thely. ==t

$presont stste of develepment. Qver the twort ~five year ueriod:
21)l wory wus carried -«

trat he sotively cperwted the propart EEEE
on ¥Tom the proceeds, ¢f orcs extraoted, the mining iteelf beingri
¥ would term & ckLleridirg ¢r gciering methled cf B NI NE o
Tracticslly all operaticno were by Land miving, nith (ke ex~
ception of some work with:air drills at the Ponanzs line, " &
=g Juat pricr to my fartlers death T Lad cenvineed hin o ;.
“the sdvantsge ¢f operating sleng a more systecutio und expunded - .
bagis and plunp_wore.wqued.cuintq:,this expunsicn PTEFTam, (4w zhd
+¥ith this brief eutline of personal bistery, srewing & dally
contact witk the mince fer & pericd . of twenty-five yesra snd. ¥
uz"without golipg into the geolegy but slightly, I will herewith.ix
wwio: Bet forth date and oy personal ddeas for:the commercial ex- :
“ pungion of .tkis prepertiy. R Eh N N © P B
.. - Boipg.6 o0=¢wncr in the property,
~'optomistic over tke future of thege nineg, but frcm years of
vmining,“stndyina the geolefy, 8tructures and senesis eof the:
S%~ 7 ore and the.pergonal egsaying ¢f nearly one hundred treusand .
o gumples.from ke TOVBSTCRE MIBIRG D1aTal0T, 1 cannot but ex-
i press ny .sotuil believe in the groperty ss @ whcle.s In view (.
of the fuct thLat the repert by 2r. C. J. 3urle, c¢n these mines,
5 gevers the geology and teolLriowl festures in detuil, I willopisi
~ endever to omit wll techniocal dieonsaiona;~oenf$ning-my,py T
ations te the comm:re al uspects cf thqfenﬁcrpriae;'*“ Wi
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HOLDINGS. - R e

< The areu embraced 1n the YFLLuR‘L GROUP OF MIKES, compris
o8 fifiy-six lode mining claims, containing approximately 105§¢
;acres wnd takes in the greater pcrtion of what 18 krovn aug th
: Sestern Arca, ef the Tombstene lMining Distrioct. An Abotrnot
;Litle is avallublc covering this propcrty. ,

Pas? Da.VI‘.I.OPl"'Fa"‘ HI %"'OE.Y.

: Starting in 1879 tho “onanza "ine was first devcloped tho
-8outh shuft ws sunk to the 200 root level, following the vcin o
"down on its 66 degree dip to the presont vater level. Frem this
:ghaft Ligh grade ores were mincd in the years thut fellowed. : . -
.Under the awnership of the latec Geo1. }jerr!n I was shown 8ottlo-;~:
ment sheets on eres.with values up td #3,000.00 per tom, e g
‘shipment mined by P. Peterson, & lessec, ihqwfng one lot oI‘
4 twenty-two tons with an averuge value ot 32273.C0 per ton.'P". GJ
. “Tacapule un early day lessee mincd ore of from I00.00 te £800.00°
* per ton in value. From I879 to dute, on the CHANCE-DONAHZA veip -
-with & strike distano~ of about IS0C feet and from the 200 feet :
level to the surfance a production recerd of & little under., .
.$1,000,000.00 hus been ottained, the-mining being-confined to =
“the higher grade ores. Qut of the south shaft in 1918 while _ 44;
-“2!%1¥£_§2_§_l£§§£_!1&h,Pete Fenderson, in & stepe ubhout ICO *
v fee epth and to the south ¢f the sheff, cre with a ailver
~"gontent 6T JUCD ounces snd & snln-nmt.nm.nm.,sggoau_ POY_[
ten was encountered. - Ry
3 In the I5I0-1921 pericd the Scernge trethers, lessces at thei
~south shaft mined on the 200 fcot lcvel on the nerth side of the
‘shaft, during whiok pericd I did sore cysnidation fer them. 2zt
the bottom of the drift on the nerth sicde ra opencd up a -
.lense which ia_goin« dovn into the water, cre ut thig,gpint;;
ghowing about 9.0 % lewd, 106.0 oz, siIfgr aﬁU 020 B, old ¥
- pe exr—ton. Un the soufﬁ alde shaft in the voftom of
200 fool Jovel and poing down into the water, a high udg, 5
> Jense wig encountered, running from 4.0 to 8.0 0z. gold and
400.0 te 6C0,0 Oz, silver per tor.0n the senth _extension oT the
Yonenza veIn on the CRANCT side and obout 150 feet south of the h
south Fonunga shaft, imnitt Pincrty & former superintendunt of
€53—565F§§~5V3Eﬂ"ffﬂ‘ 5 at Bisbee irizona, obtained a_ lease ang .
* onoountered ore below the 200 Foot Jevel running. f?“’TUﬁ 0~
“"Y0 IN0 Uz, s8llver and 1.0 to 3.0 Oz. geld per tom. , .
wﬁ- «bout J9I9 Fate Henderson ebtzinod & lsugo om the “onznza~
.- weat oress-vein, sturting in on now develorment thity feet o
" down from the Burfuce. His intiul work aid not open up any kigh
grude the assay values being &round 34.0 (z, silver and 0,20 ° .
;_0z5 gold per ton. He transfered his operstions to the seunth - 2
--8haft in soorch of high grade. Ho work was dene on thia oross- .,
'vein .until ]93] when Steve Palich, Sam Balich and D Davzdovich
&jtook a lexss where lendarson.deft off. Sinking . a—few-fvet they-.
' . enoountered ore running up to 500.0 0z. silver with a low gold
1;’“”’f“"oontoht*’Sinkins i8 now going on in this shaft under & lesse , . 7
“ " held by George Thome and J. Lefuult, recent wosays of lust week "iir
‘“-ahowing v&luea in oxooae of 100.0 0z. sjlver .«nd 0. 22708 gold **ﬂvnh
‘per ten, ORTE
;;.- Continuing with tho b!etory along the lonanza vein to the
e north. In IQI» Nigger Jlm and Juan Valucnznela lesaees eturting
; B o s RO

- R
R
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3 in at the surfuce, wbout 500 fect north of the oross-vein and .- " ..
7 main nerth-gsouth vein intersection, encountered Lipgh grude, e T
7' nining ore ue high ue 400.00 per ten in value. The high grade. - .0*0
> "lengse &t this point dropped in value to a milling grede and - .~
- "work was discontinned. ’ : e,
- . .~ Continuing on nertk on the strike of the vein, my fartker ..
v 4n I9J0, started to sink the nerth Pontnza shuft, starting on ' . . .
.- expesed surfuce ororpings. Ve sank the sheft on an incline to &
©«" depth of atout ninety fcet, at no peint encountering high grado. .
‘¢~ Shipments of from #£0.C0 to ¢Z0.00 per ton boing the average, ! .- .7:
= In 1919 a lesse was given to lem Yilton, i, ¥, 3pringecr &«nd Geo. * - .
b .o Pixby. They sank the shaft to the I00 foet level and started drift-i-
"z~ ing nortk aleng the vein. it a point about forty feet north of .. .
;. the shaft they encountecred high grade und commenced stoping. The - -
" dulk of the srea shown by the longitudinal seceticn of tke Lonunza ' ..
. vein &t the nerth shuft wus mined under the2e lcese operutions) -
-, vith a prodvetion of {1IC6,00C.C0. They ssnk the phuft te the - .~ = -
.~ 00 foot level ug skowr in this section plut. In 1924 C. J. - i 4
. Wynn, Arthur xiley und Iien LFenchef? ottusned 8 lerse at the R
... nortk end of the ncrth Toranza stepe and extructed high grade, 7
ST velunes running op te J90C.CC per ton. Durinc oining operutions - &
: . in the north Bonunta sorkinga 1 have porsonally tuken and x98eye °
<. e@ sumples running a3 high «8 27CC.0C 0z silver und 17.0 Cz gold -
~ por ten. - . . . A i et - S
‘. 3upplenenting cther experimentual tests on the milling :
.. of theae ores; under the Cornge &nd Filten lease perfod I con-
“"structed = orall experimentsal lesching plant und cyanided ores 5 o
~—Zfrom these leasea cperaticne, werking in this way & little ever =
+,1C00 tons, with good results wkich will be described more fully ;-
wunder milling. e T : e
T it the present time lowse opcrations src teing carried em - i
-7 st the rorth ghuft workings. This briefly gives the development . .
2. kistery of the Bonanzu mine from I87Y to-dute. All of this work ™
. wa8 principally u sourch for the high grade lerses of the vein d
*. and usually where the vein metter dropped to 2 lower grede or -
-milling ore 1t wus left at this point. The erntire produnection -,
- history of the Ponanzu vein has heen, that & continuation of
< work on the lower grudc portions of the vein, has &t séme point
.- led to the high grude lenses and it is my opinien that in ex- = *:
w7 treeting the vein endlock for milling purpeses, that future Rt
- mining and develepment will encounter additionzl high pgrade creg, -
fey h Tke continuity and mineralization of the veins will be -~
ool e diseusaed more in detwdil 8 4 whole and will throw awdditional
© =27 1ight on thée Ponanza vein, in its relitien to the true fissure
"7 wvein system. ' : Ta

’
i

JOSETH NQ. 2 MIHT,

X The Joseph Ko. & mine has w past histery ef 4 high grude :
produncer. This I believe to he w fuulted pezition of the Joseph -
. . Koo I vein, giving « combincd strike diatunae of 000 fect. Joe ¥
- nve BigRoOn 2 ecarly day lessee on this preperty extrsated ore of a I
...u, value of &g _high as {1.6C per pound. Fhotegraphic cutg of the ... =
o - o workings of thio mine are shown in the report by Dr. Ssrle. The & .. .

S LTI hast doveloprentThiatory 3o similar to that of the lonamza Liine “o o

o~

;figqfi @ll of the work being by hund drilling wnd the Leioting with .  ;%§
- :. herse whim. : : % i RN A

JOSEFN LO. 1 RINM,
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% In 1904 my farther started in sinking the ncrth Josoph ot 1R
¢ Nes I shaft, about €00 feet north of the scuth shaft, frem which
1oiN ] ghaft sbout 260,000.00 wus mined in high grade ore. 5 "M
5 The ghaft followrd the westernly pitoh of the vein and i
‘reached & depth of iz0 fect, Just above the water level. 4 arift
" wag run south on tke IOC fcot level and & kigh grude lense was. | - !
enconntered with s3puys up to 50C5.0 Gz, silver and §.C 0z, gold .
per ton. The vein at the bottom of the shaft at the L0 foeot ¥ e
"Jevel showed an sssay value on the lust sample thut I perscnally
took, of 94.0 Cz. silver und (.47 Cz. gold per ten, sgsociatcd
with lead in the form of Galena, ( lowd sulphide ). The lead
. { . gcontent at this point in cenjfunctien with other lead values at
.\ or near wuter level and oprelated with the zoul arrangemont of
thae 7ombatone ores, a8 shewn by past development cenfirms oy ; - °¢
. opinion that ao depth dovclopment progrecoscesthat an ussociuted . .t
© lead valrve will be oncountored with the gold «nd 8ilver content. .-
" all of the work here dosoribed was done ty hund steel, holoting ... -
with a herse wvhin. : , B e B
o BE The workings as cescribed in the Sarle report, covering I
the AKNFX X0, 40, /NREX NC. 41, FILTO, ARNEX NO. 16 oto. hus @&.. =" =
.;. developmont hiatory similar te the udbove. ‘ - e ah g

et eSO ATE OF NAINE 1NV, .
f S e R Al S A et s el Sy
O . Mention is here maie-of the<STATH OF HAIRR LIRE lying 0
.1, nerth of the ALNEX N0. 45 und RIWY KO 46. From these workings . !
'l approximately £3,500,000.C0 wes produced in high grude orcs. NN
> 1+ In 1920 the OLD PUTRL.. LU.SING COLT.LY obtained & lease on the ;
" d$scarded dump matorial and installed & orude cyanide plant, - ‘..o
- working ever the entire dump, which showed & nice profit te o
-], them from those operations. a . " S
“fEe— - - Xany ether nmircs ¢f this urea huve o pw«st history en . :.
" preduotion of high gradec, such &8 tke SAN FIDHO, EYRRIMAC, -
FREB COINACYE, MAMMIE, SOLSTICH, JULEITA etc., 8ll on scperste. #
" 'snd d¥stinct fissure veins, preving the exisience of the bigher . :
' grade values over, large irca. . : b Te g R

GTCLOGY .

B e i o

o meuckirg briefly on the geology, which is covered in do~- - .
" ¢ai1) in the Sarle rcport, the structurcs and geological reluation=-.
.. ship of the Tortstone formations sheuld te kept in mircd. The geol- :
. egioal horizon of the eastern or PWIIIR DILIL KF. anéd the western .
o eor MRIJGRIN ARMA §8 werthy of note. Thile tepogrsphicelly the o
- westcrn area is lewer, geelogiocally it is about 40C feet higher, Wy ¥
7. which moans that therc has been approximately 4CC fect eroded in
‘. the castern area, which kas not occurred in the western aresa, in |
#.- . other words &t an approximate distance of 400 feet in depth in the .
- wcatern area, it would ccincide with tho surfuce of the castern '
@ vT. wrea cr geolcgioal horjizen. sinother point of great interest is
Lo mreeiesr . the eutput of produwetiorn frem secendury ores. ¢f a totul produc~- .
fodididbdeet 4 ON ectinated—at—285,00C, 000,00 for the TOURSTONI FINING DISPE ...
2 it e RICT, practically this_ontire amount has been produced from the
“ .. pecondary ore colwm, rinod te un upproximate depth of 6C0 fecot.
i Paged on un exhaustive study of the TOMRSTCUN ore tedies
1t ia my firm believe, thut in uddition to the untcuched wnd un= '
s ... developed seoondury ere zone, the primary ore belew water have . '
% g ‘& mining 1ife hard to ostimate. From actual dovelopment the con- - .

R ) ; "_,::.‘r ‘- l o ‘_ ; = ; A
; ,ﬂ‘ty;fm@::tinnity unqvexiatgnggmpfﬂthghngEQ{z,or'bodjii'Hun hnan;fullg:f??fT



o e demonstruted, notably in the SILV'R THALAD KINY of the castern
% 4 7,4 :3?:" . aroa. The stopes on the 700 e¢nd 8CO foot levels of this mine
| (( /i runging in widths of fron 8 to &8 fcet are in the pricary sulp-
| ..y . hides and from & study of the zonal arrangement of the ore, taken
sLfT ] a7 % in conjunction with & reconstructed series, the measurecments “ =
4T 04 bedng npude possidble by the eonermous smount of development work
¢t 7.+ of tho eastern urca, pointg to a definite zone of depcsition or
Lo P07 ore column in excess of 2000 feet in depth.
R o T In the ore of the master fissuring and vein systcm
et of tho MELLGRII JZ0UP OF LINES, work to date has teon entirely
in the secondary orc zone above water and as is uvsuul with gec-
ondary gold-silver ores, the vein matter as a whole is not un-
form in valuo, which accounts for the high grade lenses ocourring
within the vein syotem, portions of tane veins in the secondary
" ore column shewing moro loaching than oiker portions. It is -
2. rousonable to presume, und It is my opinion that as dopth is ob-
" .toined on tke wostern area veins, that & sone of secondary en-
.rickment will be encountered below tke water level and &t a
point Velow the this scocndary enrichment iLhe eres will bLeocome
and maintain a more uniform valuc. A8 previously stoted it is to
~ be expoctod and development througheout the dietrict hus demons-
7 trated the fuct, that us below water develogment i8 reached, that
“lomd velues will te encountered, with the gold-silver content, the
.7 ores that have boen mined. tc date in this area being sbove this il
T horizony A _ , .
o 'ﬁ. -‘_T.i':".,. # - . .".

o
o RS

i The water question in tko TOIBSTOKT FIEING DISTRICT is !
" discuased in detuil, in the Sarle report, pages 34 tc¢ 36 inclus=-":-
.. ive. 1 suglest that the map $llustruting the eastern end west-
. ““ern weter levels, be studied for the infermation it throws on the
.wuter question of the western area. Tho nonzonite tuthelith :
. 'mentioncd in tke Sarle report is important, cutting cff a8 1t
. does the eastern wuter from the weolern arci. By teots pede and
“"v: gther ésta collected, J cuan say thyt the water of the weetern or
© VLILGREN ax¥d, will ai’xo time to the 600 foél level, be srny de=
_ fo:ng“f3 coenorioul mining. tnis stafement is buecd on puCp=
" ing tests &t tEe oouth Honanzk shaft und on levels ¥un o e
*. " Proncc SESTE, to the noutk, WhIoh waa Sunk to_Lhe Tive hundred
£ - . Poet Tovel wilh u Lo. 6 Cammeron sinkef. The eclovatiens cbtained
e oo Y@ yunning Lheso lovels, bears out LIS a¥sertien, In vicw of the
= -7 . Tagt that expénsion pitns would include @& milliag plant for the
w7 Tedwclie -tratment of the ore at the mines, the water then would boocme a
“i.7 "commercial usset. A :

KILLILG.

‘ﬁjﬁ' e . From numerous tests which ] have conducted on the ores
s oo = et the TOLISTONT KIMILD DISTRICT, trey aro fornd te be adeptatle
L O e 40 treatmoent. In J922 1 made ence cyunide test of 980 tons from
e 7 - a mine run.from the north 20U XL stope end smaller lots frem .-
S L N e - the gouth Boanzn~workingo.'From-thcscwandwsuhsequentftcsta;St-v-
[ 7J™- . 1o demomstrated-that the prescnt ore herizen is ideally adapted
W Ty to cyunidation. The vaulvos us & whele ure net finely disseninated
w* . - throught the rook, but wppexrs teo ho dapooited through the fruct-
' e uring. Due to this form of depcaition, cyanidution by struight !
" leuching, gromnd to froam L0 to 30 mosh froco the values and gives
- . 3094 extgfption. Extraotions np to 96.0) werc obtuined by this .

o AR e amany
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.if method . - 3
,'t{ o Fuy, EEIY, - 1 would recommend that in mill plan designs thut a flow
‘9 .  sheet te propuared to later handle, s mixed gold-silver-lead ore,

in combination #itih cyanidation as 1 en firmly convinced that be- .
low water develepment will cpen up & gold-silver-lesd zone. . R
an intial mill cspecity of rot leses thun JOC tons rer day is «de-

'1yl _g < visable, additionul units to be added us expansion progressos.

iR e

SHELDIR SUITMEKTS.
‘. L Froem my twenty-five yeurs cperation o¢f theso mines and
P shipping direot to the smelter my conclusion 18 that any expansien
L ' .. program, should und nust, include tho instzllation ¢f & milling ,
pluant &t the mines. Sunelter treatmont charges, frejght ané trucke.
ing to the ruilroud in pust years has in some instunces run the .-
total cost per tom wp te &3 high us £25.00 per ton. Under sugh
< . edverse condjtifons 3t was necascary te do sclective cining, to .
. Texlize & profit-cn other than the high grade cres. :
Bt In cining the ore for milling, mining endblock, cining . ‘
7 003ty aroe cheapencd. ~osuwing & five foot mining wiath, the mining .
and milling coats on & IO ton per day btasis should not exceed . .
34 .CC per ton. ‘

VaZUuzs.

e & In arriving at the vuluo of the ore per ten, 1 feel -thut -
-+ I have an insight on this phwuse that can hardly te eottuined by ;“'"i
- presont open face sampling. This datw covers muny thousands of &
-, samples, wude us developnent progrossced over a porscd of Jeurg. - -
The charucter of the ore, in viow of the fuot thet it js
not of uniform grude througheut, makes mo leen to the value
. eatinmate, based on puast preduotion. On these true fissure veins
. .future development will undeubtedly, equall puast producticn :
- Listory. ' : ; . ; .
e Zast produdtion values arc given in purt in toe Sarle report.:
Ly perconul contsot with the development und mining, $n conluncte '
ion witk the thousands of samplec persenslly assuyed by me and
" knowing of and working in thke high grude lcnses, thut Lave been
. mined in the pust, it 1s safe to sct “15.0C per ton o « mill
o o heal aversge, with « protatiliiy of e¢xcerding thioc by u censider=-
able figure. The high grude ruvot be cernsidered in urriving at
. - values &8 the entire pust develcpror' history poinis to and bears
- .out the cusuppticn of future high grod¢ lemses «s & part of
~the milling crea. These mincs teing & purt of tho TOURSTONS
minersl aroa, genetically comneoted with the esstern area, which
has & predvetion record of &86,000,00C.00, with & recerd of and
being known us a high gradec preducer, bears out the results on
thousands ¢f zamples rmado in these mines.
T TLe averuge of the Y8C tons druwn frem the nerth DOL KT
‘8topo.for the cyunide teot unéd mined on zn averuse store width N
ol five feet, gave an_avorusge vale of stout .'44.00 per ton, not .
~including oelected high grade, skippod dircet to the srcltor.
7 Tho production regerd of i{ho S0 00 GF LI JUN was in oxcecs of
2100.00 per ton on u {3,600,000.00C cuatput. The CR.UCY MNINI to
tho gouth of the 30N il . chows sltoui the oume average vulue &g
thc 5:‘,\'2”: O.F ATk . .
it i8 ny opinion from the physical cendition of tke vein
that u high grude lensc is just Voginning on the &OC fcot leovel

‘ .v, ' :5 4 : 5§ —on. &b,o,;&gnat.h " Nide Af ¢V o nandr .. ) -\ .04 e




E ‘mf'{; 40 feet morth on tric drift anéd et the cross-vein vhore werk is

21 ')_~_ ‘. no» bveing carrfied on by lcosces. -« continvetion of work cn the
» ot L00 foot level c¢f tre nertk PON:IZA will T telieve pliok wp tlhe
i north pitching tedéding planes thut curried the kigk grude lenses
' on .end atove the 140 fecot lavel.
i ' Sentinuution of tho soutk drift con the nerth ghaft cf °
: ) "the JOSETY nC. I will 1 teldieve cncounter zncther Ligk prozée lense
in a short dfstwnce.
, oyeioal of xhut is cullel kiskh grzde ure the lots from
trhe JOSEDE 50. I, JONLTE XC. S,DOXSLL., 5iR'Y 4C etc. Cne lot
from the scutk POIAN"5 chsft =8 previously menticned, Cordlaofing

e Y . e¥ £o toms End averening ceto.0C ger tem, itk 2 #1038 _valuo
it of wbedt [60,000.00 for LR e toa lot. o
RE T S In vasing oy walue fIgure on & mill read value, I have
“:i. +* to soma extent, discounted tke precdusticn rigtsry con righ gruade,
cir o0 ot but the twenty-five yours development vhich 1 huve actively witohe
35 oo i ed, lesda me to most emphatically stute, thot 1 am firmly con=-
' ¥ ot - . vinoced that future mining will enceunter additicnal tonzge of .
higk grade ore. ; o

S SO B S PL.ES OP CP7R.TIOK.

et Fawas . The plana of operation mentioncd in the 3crle report,
AT T gofnelde in genersl with metheds I would recommend im the operas
U B o " tion of thesc mines. |

ff,;5~5,ﬁﬁ*l,‘ The megrnitude of the minecralized arce iz sc oxtensive
[P oot 7 thut the Intiul operstion of the group #3 & wkolo woeuld necesai-
o 7.0 tate a very large capitul outlay and 1 would therefor recommend

i u oombinaticn lease crd compuny opersiion plan, confining tre
. 4ntial compeny operation 4o the zrea about 15C0 feet cast and
1500 weat of the 70N -NBF . VINY, to contrelize the werk ia this
. &rea. This cempany werk wonld irelule the sinking of o vertical
< ghaft at & peint west to intercept or cut the PON.NIL veln on its.
- weaternly dip wt 800 feet in deptk. From tris depth croce-cutting - .
* east snd west shhonld bte done to cut the noegth-soutk veine with- -
<57 7 in this orea, and a0 cut 4rifting nerth und sovth elong theirx
LS ptrikes ' ; ' e
Ak S mhe minesc erxclnsive of (his urer sheulé then te opered
. up to legcsees om & <C ¢ Yoyulty baeis, plus u prefit to the
" eperuting compeny en all suppliez scold te legssces. o _
A *xponsien pluns would inclnde the Instuliatien of a 100 *:
7% ton per Quy mill, for tre trewtment eof the company snd lesseoce
"¢ ere. Cn ores hardled for leesecs 2 nill charge steunld ke nade to
- ghow a profit to the operuting company srnd & clese spproximation -
e® incere to the compuny from leuse operstions, including
- royalty, supply profits und mill prefite would run atout 50% of
tke leanc output. .

'5_T . ST e Tith incroused fwoilsties for lease operations, combined
Toilo 0o ML -with ecmpuny oporationas & ZUC ton per d.y mill ocepscity chould te

- availatle witrin one rear. The net prefit from combined louse

k! -'“‘t%;&ggf,' and compuny operuation sheuld run appreximately 36.CC per tem or

s SO ff“f;fr at cuch time ag a .GO ton per day cenmpany ogerution io.availebles: -
-i\ ce T 44 would run f1600.90 por day er SASC,CO0.C0 per yeur on o SUD

s Sooa e, ", " da

WA e duay A your mill run.

S P S 70 nmoct tho power plunt and milling plent conatruction
1 :x ¢ ¢ gootn wnd do the uleve outlinod work & fund of [k0G,000.00 gheuld -
w2 be availuble. '
Fute Toarerel b Tho woonssability to all parts of the preporty io an

a4
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availnble at « 2istirncc cf twe miles {rom the center of tre

property on & dbranch linc ruilresd of the 3. . Company. Good

truok @nd sute rowds crocs the property,the Tonbstorne-Charleston
- M ghway running centruilly througk thr property.

COHnLUSION.

= Trom & personusl eontuct with these rmines duting tuck to
¥ 1908, covering all vhasec of the mining werk I can «nd do recom=
o (— : mend this proeperty most highly. Huving had ceccziaaion to mzire

a lifc long etudy of tre TOLRSTOND LIXTHG DIS™M.ICT ag u whole,
1 a scting uo ecngirneer, soeayer, mill oxperimental werle end active
., - minince operations threougeut the District, gives me zn accunrulutieon
” o? krevelége thknt cculd enly te ettaired in ihis rarner. I Lave made
% care™1l study of the grology urd geresis of the cre depcsits of -
tria dipirict wnd T am convirced that the mining of the ores ef '
fhe MOPPSOOHT TININA NTSTIICT will run inte many future dccades with
cratifying results. Yhen en analysis is rpede ¢f past preductien, '
approximuting 88,000,000 .00 wnd with the virgip und undcvelecped
creas s4411 available, with the underlying primery ¢re zone Tn-
toncked ire future out pnt of tkese mines will runm inte the far

T . futvure. 5
S . Puek velustle infe-mstion iz avsilekle en this DISTRICT, | -«
- e----. from the Trunceribed Yecords_ef_the .mericun Inetitvte of Lining 77

Engineers, Ccvernrent Xecerds in Yashingten, . C. Heperts LY ¢
guch nected geolegicste us Ir. Church, Jr. Fleke, Jr. S=zrle, Ir.
Fansoeme e&nd others. = S .
: Mhe arerican tmelting und tefirirg Cenpuny hes recently
s . aquirrd tke contrelling intereet in The AOLPSOCHT INTIHSICE Ml .
KOG OOMELLIY te the ewat w«nd cre engxee in uctive develeopment wnd
extraction of cre from thia preperty. The TOEESTORE DEVELOYYNT L
COPALY hea fust token over the BUEYTI WILL LINCS corT.ay, from
“the TRELMS DODAN S02TOR.D2ICYH und intial werk et the Emplire mine
jg in progress, with avcut ILd lessecs operating, along the plans
ontlined for the IUETIORNE LIFGS. Cperations by lessees &re also
in progrese on numeroug sSmall individuel mine® owners.
I cannot tut express my optomiatic views on the future of
-the POLESTOAN MIUx3, past z2nd preaent develeoument gives every in-
dication of a ocontinuntion ef ore extraotion into the far future.
?he .past dsvelcument kietery, tlre preasent physical condi-
tion of the vein systerm of tre LELIGILM KINUZ, the geolegry and
genesis of the ores mukea the expansion plunt of this group of
nmines a very attractive commercial enterprise.
The @ata centained herein is given mere in the form of
geueral otgservaticna, re attempt being made in this supplenient %o .
incorporute semc in the form of & technical repert, rcference here
_being mude te the Sarle repert on the IZLLGRIE NINYS, for additien~
al informaticn and duta. -

Qeopectfully sutmitted.
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