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QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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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.
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 was 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. On the south side of the shaft in the bottom of the

200 foot level and qoing down into the water, a high grade lens was encoun-

tered, running from 4.0 to 8.0 ounces in gold and 400.0 to 800.0 punces in

silver per ton n_the south extension.of the Bonanza vein on the CHAN
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- ~—

~* .pd@ i o

tained a 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 a 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 a lease where Henderson left off. Sinking a few feet they en-
countered ore ruaning 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
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-
section, encountered high grade, mining ore as high as $400.00 per ton in
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 = csass=s.. -
drifting along the vein to the north. At a point about forty:feet_north.of e
£ the shaft they encountered high grade and commenced SLOPiNg. THe  DULK..Of i ibubuibusnimtoimbin
e i B 4._,.‘_...._.., o "*',“ - 4.—,‘.4_.7 & + '

o e e cm s St
* - g -
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O o 5811 L - WALTER ASSAY COMPANY Phone N_°~ 542-9514
Lo ‘ CHARLES WALTER Oxte ot
i Date September 25, 1975 P. O, Box 160 320 West A St.
' . . Lordsburg, New Mexico
( THIS CERTIFIES . .
- That samples submitted for assay by Hanson and ASsacistes The following results were obtaine«
Silver ‘ Gold v Percentages
Marks = T0ths. oza. 100ths. Remarks
«( - SB=-3 (#1) . 1|00 Nil
’ SB-4 (#1) 0|70 0 plo
(#2) cut
croas vein 2|70 | “Trace
SB-5 surface . -
( cut 7180 . 0| 0008
_ N\ SB-6 (#1) cut s M .
in shaft 1{60 . ks 0.| 010 -
(#2) 3250 1 0065 . I«
SV-1 (#1) | . 40lso.,  if:. oloss " !
(#2) ~ 16/80: "' o020 "
£ SV-5(#1) shallqgw < 0w
shaft Trace “|,.:" Trace )
SV-6 (#1) in 1 ' . I RN .
shaft south =~ [ "~ e o ’ —
R s s center . Tr",c.. - - # .: Nil . ) L ¢ T s
' re-run ; Nil . . ¥ ¢ NIl - N :
SV-7 (#1) .- 8 Ni1l = mpri- Nil .
SV-9 (#1) Sy 1507 -- %700 (@35 ‘ .
. { (#2) 4100 7 Tl 0005 . G
SV-10 (#1) '_" . 0j05- 0.0 | 005 :
(#2) 7 |Trace . |4 | WLl
SV-11 (#1) ., 1140"« ... -* 0-]005
Sv-12 (#1) " ol60: | Trace . ‘ i
SV-13 45|40, :"p7r+ O | 080 - : ' : ;
SV-14 ; 4580 ° ¢, 01007
SV-15 12|50 - .|** 0 | 005 : 2
SV-16 (#1) - 32|70~ .-.|%, . 07025 . y ‘
(#2) = | 73540 « 3 Y 20078l
TL ? "‘ n -v : 3 ,, .
) 8, g 4,1‘4»" W @
e

B
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1208 NO. MESILLA 8T, © LAS CRUGES, N, MEZX. 8ROOY
’ O N
808 833-1306

C - _ Soptombor 29, 1975

‘ t~ . ". .‘ 7 :
Mr. W w. GrnCo il T i ‘z;;y7 ?

8238 Rast Indian Schoar Rowd -.
Scott-dalo, Arizonu,'85251 '

/— ‘l p‘ ‘..-;.. i ,'_:r: ‘».'4__ .
Doar Mr. Graco. AL TR ~l e =4 Py B T
= N ‘=~-Ag. L1 : Ko ,_ . I'l ﬂ"'\ g I

This is l roport in&rnxpocb*gp our Joint orfort in pro:pocting

, ror silver” :nd goldJin.‘tution 16,}T2QS, RZQA, Tombstono Mining '

( ‘ -"\7“1‘1‘5/& “$he QJ W t‘.rfd;\.‘!\.ii‘r,nlﬁ “5 M-(\ i L R S

' Dinprict Conchiso County, Arizon@.. - s v . ,

.f <« ’ ? $ i ."".‘ ~e . . < ." ) .

- Midoruhugtmpiclﬂqu taknn'bwmmo»and und&r mv\:uporvision on

s quhi' % Aot g A28

oach of - tha\hining‘q%qﬁnqﬂiéltodvhtroin.. Enclosod is a mining claim.

mnp on \vhich thc uzpfoximui‘n :nmplb lftoa are indicttod.

R s .. : .

. A’ -',l . . o .' .

**Name " or*claim*’**-*wﬂnﬂﬁilyor%(oz )*ﬁ$~*quw001d {oz.) ¥
SB-3 AT :_»1'.0;,'~ '._'_-' Y P M T

o SBR4™TT ok 50,70, i T YT T 105010 ;

} 8BS C e WSOt e 0,005 I ]
SB-6 R T T I N 0.010 (
SV-1(#1) . . ..i~:2"16.80: '« DL * 0.020 . . =

“(#2) v . Mesgo.s0lt T, ., O\ . 0.065 ‘
SV-5(#1 S 12050 oL Tt Y 04008 :
SV-6 8 +i' 71,60 L. 0.010 '
SV-7(#1) STONLL Nl
sv-gé,ﬂg . e 1 80 & L A g:g(l)s . o
#2 : 00,,4,.- oo 2wl L RPOS, e o v
RS S O e Trace .
SV-10 (#1) .0. os s 0.005
(#2) - ... ffﬂh' Trndc ERE T T Trace

 SV-11 (#1) Lo la o 0.005

(_ sv-12 (#1) 0.60 .- Trace
SV-13 45.40 . 0.080
SV-14 (#1) 45.80 .y 0.100
SV-15 (#1) 12.50 : “iiy 0,005
SV-16 (#1) 32,10 ' 0.025

( (#2) 33.40 0.075

The samples were lubmittbd'to the Walter Assay Company, Lordsburg,

New Mexico, for silver and £0ld assayY. The ass.y certificate ia enclos «
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sv—12 (#8) :Véin® An’ 4 ‘- SR Sok SR '-'.'.';.'_. L P . !
shaft q*," & 410,‘10"‘/”:,' R LR e ' de T
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m aumﬁrm ‘tg" o im””"‘"“ Mttt et ton e gl g
near hi,Shruy 0.10.. ;" - " Trace = Rkl
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| Tombstone, Arizona
i C RN Sept. 4, 1928
 FOREWORD.

The breadth of field covered in the following report on the
Mellgren Mines—including as it docs: § brief sketely of the for-
mations, structures and geologic history of the ‘“Tombstone- ik 2
Mule Mountain Range’’; a correlation of the ore deposits and in- . - -
cluding formations of the Bishee Mining Distriet, in the southern .~ - 7
_end of the range, with these of the Tombstone Mining District in . 5
. the northern; a general discussion of the Tombstone Distriet as.- . =
- a whole, with comparisons between the Eastern area of the Dis- - - ™
triet, principally helgd by the Bunker lli!l Mines Company, a sub- - = - ..
“sidary of the PhelpstDodge Corporation:—and where the ore hod- -
~ies have been opened up to greater depth and more extensively,
aud the Western arca, of which the Mellgren holdings form the =~ -0
larger part—has been, for the purpose of giving a general per- . 7.
- spective, by which the conditions which mining operations have . : . =~
2 revealed in the Western area may be judged and hy. whwﬁ"ﬂnﬁ“ P
predicted ore possibilities. with denth development, in"the Mell=™ - -
- gren Mines may be dappreeciated and estimated. :

~—

N APt ot 0 e 239 s B MG 0 2 6B 0 6
.

AARADBARAMA e A ALttt e s YA
| . i R k=

Fo o, o o My acquaintance with the Tombstone “Mining District, it .~ . .
’( (‘-\' . i - must be explained, though extending over a period of years, .. - ¢
P i b T may he summed up as the result of actual intensive work, at in- v By e g
o 5 o= tervals, amounting all told to a few week’s time only. The
],

hrc:ultll of ficld, the number of mines, many of them at present
-~ practically inaccessible, and the limited|time at my disposal, has -

... precluded of necessjty, my acquiring much informfition which

-7 must constitute therefore an important omission inl the diseus- =
. sion of this noted miniug district, and which doubtless would - . -
" have keen very lielpful also in the exppsition of the Mellgren =
Vo R property. kH
T R It |x very fortunate therefore, that Mr. V. (i, Mellgren, o
Yoo o0 qualifiell graduate Mining and Metahugical Engineer, with long -
S practicdl experviencelin the Tombstone lwiiniug Distriet, a detail- *

1

ed knoyledge of the'various'mines, and}accumulated fund of in- ;
:. -+ formatipn on past production of the ])ish‘ict.—giving him an ex- s
;- - tensiveijand detailed knowledge of the District and its possibili-* |
“ ties—has contributed the valuable data on pages .L.. to 7. i
)i - inelusive, in this repprt. - ' ’ : _. P
ey In my work T have had opportunity to confirm, in general, -~ = * ;
A the favtg which e hps set forth and T have used them freely in= !
=L -4 o0 the following Pre-StJ‘mmnry and clsewhére as needed to supple- - -
L u i (A T ment my own investigations, . ' | ‘
g _, ok : c :
P R Rt '- . (Sigued) C. J. SARLE, PR T e 2
R Tod LAL e e TR SN e sk Tucson, Arizona: =+ vopmemys =l
( Q T R e e + Il Sept. 4, 1928.cpm e g oo, o
1 '.-\- Y. A ; 3 "‘1"““?;5(‘ d et ¥ s ¢ i SRR ;
i :. ¢ s
T 2 o SRR - A .,..._...-,...;_-.....3
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¥ f PRL-WMMARY - St ok
e : The Mellgren Mining Property consists of 56 lode elnims und fractional claims, 3
¢ U in contigiity, covering an avea al about 1050 acres. (See appended 'l‘upogr.lphu.al and | 7§l

Geological Map of - Western Tombstone). From the centerof this property it ig 2 -
S milea Iw the Charleston highway, northeasterly, to the Court IHouse in the City of
¥« 1 Tombstone; County Seat of Cochise County, Arizona, Tombstone is the terminus of a
[ Y hraneh of the Southern Pacifie Railroad, which leaves the main line at Fairbank, 9
i ( : miles: to the Yestward. ? vy rail, the Smelter at Douglas, Arizona, is
-1 60 miles and to that at_El Paso, '1‘0\.\‘ %l.) mll(- (Sce  Areal Geological. Map of - .
: } . Tombhstone MonntainsYse /on ger s ste « Now abeot” 10 reites Fo riacd..

e ——
w0

P

: The Mellgren property v with several smaller - adjoining properties, varlouqu
T owned, comprise what is loeally known as the West Distriet, in distinetion from the
¢ castern portion of the Tombstone Mining Distriet, the major part of which is owned
1 hy the Bunker Hill Mines Company, a subsidiary of the Phelps Dodge Corporation, -
.1 having been pirehased from the Tombstone Consolidated Mining Company in 1912,
; k; _;\mmw the Tomhstone consolidated holdings were also the Stat(- of Maine, Chance 7} 'i:
i and San Pedro Mines, in the Western area, p.ltcntml pl'oportlcs, closely adjoining’ } -
L‘ i . the Mellgren Mines. g L
§ The Tomhstone Mining Distriet, is coextensive with the Tombstone Hills. The M
7 Tombstone Hills are the (looplv eroded and subdued northerly end of a northwest- | .
] ‘ southeast trending mountain structure, some thirty odd miles in length, which bas :{ ~
SRR P (1)) 1t~nsouthcrlkud the higher and broad:r Mule "Mountains,. and-for,jts intermedi- . ¢ o
. . %% _ate portion the Little Mule Mountains. This strueture, for convenienee ia this'report, =~ { -
1 Thas heen designated the Tomhstone-Mule Mountain Range. 1™is range was formed ¢ =
~ i in the Late Tertiary time; by block-faulting, accompanied by extensive igneous in-:+f i

-asions, which formed lavge deep scated granitoid hatholiths bereath the structure
and more superficiai povphyrivic dikes and stocks and extensive swrface flows. The - !

. older _erustal rocks thus hroken up and invaded by superheated solutions of mineral .} -
mattcr or lavas, hecame the depositories for large and’ valuable glcposﬁs of ore min- {:
“erals. These were “formed hy volatile constituenis given off Irom rescrvoirs o molten
. Tock eystallizing and congealing heneath; forming the great copper deposits. of the
" Rishee District, 25 miles xouth of Tombstone in the southern end of the Range, and -}
' pmbahl\' simultaneously the high gr'ulc. silver-gold, .stlver-lca&l-gol«l and silver-lead- " "
zine ores of the Tﬂllllhtﬂll(‘ I)Ntrwt -in the northern. LI
The rocks involved in mmwr deposition in the Bishee end of the .'I‘onﬂmtone- '
Mule Mountain Range, are mainly the lime-stone members of the upper Paleozie ser-
0 . 21 jes of sedimentary formations; the Abrigo (Upper Cambrian) Limestone, the Martin
- " ;.. (Devonian) Limestone and Escabrma (Lo ver Mississippian) leestone. In the
Q I “southeastern part of this area, oceur however, some lead and gold in the overlying -
Mesozoic 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 Tombstone 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 horizous of the Bishee District,
horo including also the Naco (Pemlwlvaman) lecqtouo, at the top of the Paleozic
.- '. i series. While stratigraphically this wonld appear to give the ores a vertical range
then several thousand of feet of formations, it is certain that the ac thickness o
the ore zone, exclusive of a possible copper zone honoalh, is very muoll lcqs, probably
in the neighbhorhood of ‘two thousand feet. AR . -
- That rocks of all horizons in such a thick series of strata slmuld ‘bocoﬁuwhvolv— :
ed as controls in the deposition af ~= i =13 eaem, might be reasonably explained . §° ©
: . . s . e B S 2 03
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Report Ou Mellgren Mines=-8y C. J. Serle. Ph. D. )
as due.to their chanee position within a eertain depth or temperature zone and, with- |
ina certain distanee of the souree of mineralization; determined by fault dizplacements ’ ‘
and the variable height of magmatie aseent. or wedging, That: the silver-gold, silver- ) oy
lead-gold and zing zones of the Tombstone District have this assumed approximate, 7',,,/
Fl

zonal arrangement of the metals, which has heen hrought out thru mining operations.
Thus, the depth of 400 feet, with lead beginming to appear at water level, the silver-~ i
lead-gold ores of the Eastern arvea, proven to a depth of 700 feet, and; zine beginn--
ing to appear prominently at a depth of between 700 feet and 800 feet, and to which,

it is thonght reasonable to aserihe a zone thickness—allowing for a lead-zine transi-

cembined thickuness of 2000 feet, is based npon an observed and indicated descending J :

Ae et ree e e s A A

- tion above and a zine-copper helow—of 800 feet to 900 feet, fogoether giving the ahove

estimated 2000 feet depth-range to that portion of the Tonibstone ore colamn above - 3
the zone of copper oves. ‘ ' 3
Morcover. in strong conduit structures, where crosion has not removed the upper .
part of the ore zone, it may be expeeted that mining operations may he carried to i
such depths as indicated ahove, or even greater and as in the Western area, in some -
portions of which, Palcozic strata underly Mesozoie, in their original relations, he- -
ginning with lead-gold ores, the whole gamut of ore zones may be run, as depth de-""
velopment in mining goes on. 3 R
The ores of the Western Tombstone arca are not confined to the sedimentary - e
rocks however, but ocenr also_in a widespread quartz _monzonite porphyry. Al--"% .-
though there are many exeeptions; the greater number of the fissure veins i hoth ;fi =
the*Fastern”and " Weseii area have '@ ronghly north-south strike and steeply dipstosif-,
the west. Where folds occur in the Eastern arca they have heen found in many cases i
to he the loci of interhedded deposits, or saddle reefs, and this may well prove to be
the case in the Western area, should such structures he encountered. T 4B
~ In the Bisbee 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 area it appears to be connected with the slow :
upward advanee of lava in great vohunn, of monzonitic composition, which from ob- ,
served croppings of the monzonite deseribed in the body of this report, must underly -
a large part of the Tomis(one Hills a% depth. Mauy dikes of similar composition may
he genetically conneeted. This intrusion profoundly altered the Paleozoic” limestone o
in places, where direetly in contact with them, and, in a late phase of cooling, fur- §
unished the ore forming solutions. (See Areal Map of Tombstone Mountains, Append- . {

The ores throughout the Tombstone District appear to have the sam eneral 2 ..
ce and ave In all essenfia  Sinie, variations observed Iu mining being atfri- 5
mitable to difference m position i the zone of ore deposition and degree of secondary
alteration. - .

It appears to be the concensus of opinion among Geologists and Mining Engi-
neers, who have made a study of condifions in the Tombstone Mining District, that
the mining of ore_deposits has: searely hegun, The reserves of milling and high
grade ores indicated, are very large. This applics not only o ores Helow water 1eve '
Which are vet practically untounched, but there is™a Tafge tonnare Féaiivo-above.
Morcover there is muclh virgin ground in hoth the Edstern and Western arcas of the
Distriet, 'which promise when explored and developed to greatly extend mining op-
crations. : _ § .8 : i 53 3 4T

To-date mining in the District has largely ‘heen, a seleetion of the high grade
vortions of the ore bodies, leaving the lower grade or milling qres, and these operad.
tions have heen limited almost wholly to that portion of the secondary © or oxidized
ores, ahove the water ta_hle,:\fl'rq denth to nermanent water varies, heing relatively .
. : P :
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f
greater at points of greatest rveliel, Thus in the Kastern portion of the District it i
§
f
:

e . N e * ~
. Mo o - o . evpen -
dgc s
oo Pets o pn s e @

N anges from 432 feet to 630 feet and in the Western, from 200 feet to 400 feet. :
0 The Tombstone Consolidated Mining Company in sinking a 1000 foot shaft,
: known as the Boom shaft, in the Kastern area, cstablished three favorable factors,
i i vital to the cconomie life of the Tombstone Mining Distriet. One is, that contrary to, !
; ' : ersistent general misapprehension, the water in the Eastern area can_bhe_con- (
Ve : actus ] Womany mining compa- <
| ( ‘ ‘ : i_\.u_;. (See pages........... \ 1eir volume and values
o . i below the permanent water level. (See page............ ). The third is that the silver-lead- |
| . i gold ores of the Tombstone Distriet, eventually, in depth, will give place to zinc-lead- .
. silver-gold ores. (See page......... ). P>

Water in the Western part of the Distriet as shown in the hody of this report, éﬁw
though lying at a shallower depth than in the Eastern, can casilv_be handled, the vol-
; A v ume being about ample for milling purposes. (Sce page -.......... ).
i , } In the ores of the Tombstone District thus far mined, silver values predominate
~ 1 and gold has been covsistently important, and likewise, lead in the Eastern part, tho
¢ in the Western or Mellgren-area,—due it is believed to the higher horizon in the zone ;
( of ore deposition, at which mining, so far, has heen carried on—lead is only just he- ;

w1 innirg to come in at water level. The ratio of these metals in the ores mined has
vavied widely however.tIn some_instanees the gold value has nearly equalled that of i
the silver; and this has heen true of the fluctuating - lead content. of the. ores of the/
ooy § - Fastéii Distriet, The ores of theavhole Tombstone Mining District may be_classi-~ {5~
.iw - fied as high grade. The earlier operators stipped and milled ore having an average } S

% 34 vaIu('?'bf”ﬁOO'f)??t«)ii,"b'i"'bé’f&f and. hundreds.of. tons were. shipped from Tombstone, :
i rannng a Thousand dollars or more. P

. "During the 50 years, which have clapsed sinee 1878; when Edward L. Schieffe-;
- lin made the discovery of ore in the Tombstone Ifills, and located his claim the®; ! -
. “Toughnut,” the first in the Tomhstone. Mining District,—mining has moved with =] %
{ pulsations. From 1880 to 1890 the greatest activity prevailed: the City of Tomb- -§
©y -stone sprang up, water was piped in a distanee of 30 .miles’ from the Huachueca
. Mountains, to the southwest; Mining Compaunies were formed and mining of the rich -} -
~ silver-lead-gold ores was carried on with utmost vigor and, mills for the handling of “}
. “the ares were huilt on the San Pedro River at hoth Fairbank and Charleston. - i
o+ It was during this period that the Stite of Maine, Merrimac, Free Coinage, ~{.: .
:Junetta, San Pedro, Chanee 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 e
- of that group were worked: (See position of these on, Vein Map of Western Area,
4D “Appended). : ' o : :
(’ .4t o The:demonitization of silver in 1890 and strike brought this first period of great
~ _:: 1 prosperity, in the Tombstone District to a close. '
s ¥ ... Thru 1890 to 1900 was a period of small mining operations, mainly by leasing.:

' Frem 1900 to 1912 marks a second period of great activity and large production,

D ~{ " in the Tombstone Mining District, tho little effecting its Western portion. Tt spans
“the existence of the Tombstone Consolidated Mining Company, created by the con-
selidation of the older companies of the Eastern Distriet, in 1900 and ended in 1912,
when the interests of that company were taken over by the Bunker Hill Mines Com-

’;‘ :
* wrommnn
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- i pany, a suhsidiary of the Phelps Dodge Corp.
‘ Tombstone Mines were then closed down. and have remained so ever since; ex-
= i ‘eepting for a short period during the lat~ War, when two or three of the mines L
' ¢ were worked on a small scale. The Bunker TTill Company, - however has. held toa T
i volicy of giving short term lepses, for operations on a small scale, and ‘sums up 'to"'“‘}'“'“"
. $150,000 are said to have heen made hy some of the leasors, mainly by chloriding,— {-
] SR . : 3 . o 3y R |
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=" In 1922 a leasor sank a winze, from the north drift on the 200 foot level in the

; $85.000.000.00 gross value. Of this swn approximately $79,000,000.00 was contribut-

= 000.00; Solstice, $75,000.00: and State of Maine43,500,000.00.7" .

v cwvewe ——

, V¥ . ‘
Repart Gn Melliren Mines=8y C, J. Sarle, Ph. D. .4
- ¢
mining the lower grade orves in scarch of high grade chutes. : ’
The laying of the Tombstone branch of the 8. P. R, R. from Fairbank in 1902, - :
greatly improved transportation conditions. But “until about five yecars ago, the g5
Smelters only paid foir 50% of the value of the silver ehloride and, until about a year /, .
and a_half ago, placed a penalty of 10 to 12 ecnts a wnit on the silica content of ores,
—penalties, deductions and charges, sometimes running as high as $25.00 a ton on . .7
some ores shipped. e -
In 1904 the Mellgerns hegan acquiring their present holdings in the Western” J
Disttiet, which they have been working eontinuously sinee.  Work started by them s
in 1908, on the Jpseph No. 1 claim, was continued for several years. The north shaft s
i1 this time was =unk from the surface to a depth of 220 feet; and a drift was run at -~ ¢
the 100 foot level, 100 feet south. The ore taken oat and shipped, in.sinking, varied- r
from $12.00 to $10.00 per ton, and, one small shipment. of 414 tons, from . a pocket, k-
aszayed 2005.0 oz, silver and 5.01 oz, gold paer ton, In 1923 {heMellgrens sank the gsoutly pw
Bonanza_shaft 31 feet helow waler, to test the fow ~whiel proveliTo he 0 gllgny s—
CETTTT—e. & ! S o s . 3
per_mnute, Surlicial work has heen done on-Jaseph No. 27vein, from time (g tlx;w’igis
and other of their propertics, off and on for years. 247 —Z0 GPM. BseBendnra.

7~ Surficial. mining on the Free Coinage vein, parvallel and about 2000 feet to 'th(':’\'_g :

west of the Bonanza vein. began by leasers in 1920, coutinued to 1924, ' g
The Pittman Act, effective from 1920 to 1923, stimulated, to a minor degree, ac--" ’

tivities in the Western arca. From the Bonanza dump 50 to 60 cars.of ore were. ship- i w

ped ranuing from $3.00 to §33.00 per tonand screenings from the mine dump and gobh
were eyanided. The results proved to the complete adaptability of these ores to this
class of treatment. Leases have heen given by the Mellgrens, on various of their
properties, off and on for years. - ‘ ;
In 1922 and 1923 Herman Trappmai, a leasor, mined 30 feet helow water leveVé%4
! in the San Pedro mine, handling the water with a Jailer; and removed ores to thef@:
i value of $9.000 to $10.009, the ore ranning from 160 to 200 ounces in silver. P

o+ In 1923 the Old Puehla Leazing Company cyanided the State of dMame dump ! -
“and mine gob—to a profit—alﬂmugh the ores had heen mined by stripping and often

,

‘taken «down ““clegn’ on canvas.

Chance Mine to a depth of 22 feet helow permanent water and drifted 18 feet and (.

- stripped the ove for this distance to the 200 foot level above. Before the ore could be g
Temoved liowever, the upper pavt of the shafl_caved in. Assavs showed the ore ran o -
fr 0 to 1200 ounces in silver. g S5/ 724 ers. i

In 1923, as already mentioned, the Mellgrens, as a test; miued, by the filled- .
stope method, and ceyanided 920 tons of ore, from ahove the 100 foot level, in the
- north end of the Bonanza vein whieh yielded a bullion return of $44,000. . - :
Work is now 1)eing carried on in the Bonauza Mine, off the north shaft:”
Since the carly day operations portious of probably every-dump=-in=~-hoth-the== s+
Eastern and Western area have heen shipped, sorted and shipped, or milled.’
The Tombstone Mining District has had a known production of ore totalling .‘\
]

{

ed by twenty-odd mines in the Eastern or Bunker Hill area and $6,000,000.00 by a :
dozen or more in the Western or Mellgren area. Of the $6,?00,000.00 produced in the i -,
Western area, the major part is accounted for as follows; /Anex No. 40.and 41 veins, .~
nradueed §50,000.00; Bonanza-Chanee veiu, $1,000,000.00; Junctta, $100.000.00; Lou- .
ise $100.000.C0, Joseph No. 1, $50,000.00; Joseph No. 2, $150,000.00; San Pedro, $150,-_/ ;

[

Tt seems quite. probable that the yicld of some of the-ahove mines was consider- V36
ahly larger than the above f Hres show, and nmrcpvur,@tf is, the general ‘opinion of
. ; 1 s O e s oy
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~4Q0%a Timers™ of the sttmct that the aotual output ﬁom'thesc and ot.wv proper i
- ties of the Western area. lmmbccn between $7,000,000.00 and $8,000,000.00. ¢ . ..lyi
Th¢ "Western area of the: Tombstone District. should be deseribed as rolling, - to 2
hilly. From the lowest to thehighcit. point in thé mincd. area, is apprexin‘ately 450 h

feet. All parts have been made acce*sxble by -mine roads, which, connect’ with  the:’

Charleston-T'ombstone ' highway.: (See 'J‘opogmplncal aml ("eologlcal ’\Iap of tlu, 4_'-

W Lstcrn Tombstone Distriet,- appended to this report). !

. As to the (‘colog_y-—'l‘he western and qouth\vcatcrn palt of tlm area is under- .
lain by a quartz monzonite porphyly .The. north-castern is floored and flanked by .-
i gl'.untuul rock, classified as’ monzonite. Between these two areas is a helt of sed-.
imentary rocks—surficially .. moe.tly Mcswoxc, st.mdstones—thh two, or more “belts ”
of shale interbedded with thm sandstone" plattén;/~and with one exposed :zome ‘of
limestone. I'wo- outeroppingsiof Paleozoic limestone oceur, one: Pennsylvanian (Na- -

vo) in age, to the novth; the other. Mississippian (Escabrosa) in age, to the-east. A

~siall area of Mesozoic, not mdlcated on the map, also occurs, just north . of- Unecle:
Sam IIill, surrounded by -the quartz inonzonite pmphyry i Paleozoic rocke are be- !
lieved™to underly, in their natural relation, ‘the major portmn of - the ‘area covered
hy the Mesozoic scduucnts., \The Mesozoi¢ strata-have a generally gentle' and roll-.

ing dip.to the northward. The’ Paleoxoxcs are’ slightly at variance-in dm“ G ;,—;j:

Several north-south dikes, . appcarlng to'he a httle niore bzmc .than ' the'" quart/.'.:;
“ monzonite porphyry, the largest:‘eaclijng’ 20 feet in wulth. cut the sedimentaries,”
- and. onésobserved continves: northward ‘into the graunitoid) nionzonite. for some dis-,

i

e o
camsach x-‘-.

4

ea, o ap am mveseiem s

tance. In a single known instance, in this area, one of these dikes follows’ a fissure oc-.

“cupied by a vein, but‘does not appear to bz genctically conneotcd with its;
The dikes-show off-setting by cross-faulting and may well~be .,tudxed for the

light this may throw upon the displacements of veins, which likewise sliow some
faultms;. For e\ample. the gencral opinion is that-the Merrimae and 1‘1‘ee Conm.c

~ yeins are part of the same north-south ore body, displace aulting, : !

1c contact betwten sedimentary an 1gneous roclss, from ., suriace . emmnm-
tion, where observed, appear to be intrusive, thq it seems \lnghly probable that later

n.ovements, such as would produce the fissure system,.-contammg the veins,-must

have cause some displacements, probably resulting in” fracturing and brecciations
along them. It,would be well to determm° this fact in connection’ with- the north-
~outh, main contact. between the quartr monzomte porphyry .and . sedlmcntarv
formations, on the Mellgren ground. {

Tlic ores occur mainly in master. fxssurc or shear zones, roughly in "’ coinmon.

- 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 GO degrees westward. Cross-

veins likewise oceur, in which there is less regularity in du'ectlon and dip, and less

persistence. The veins. occurd’ in both the sedimentary fm'matlons and the quartz

... monzonite. porphyry. (See fttached map showing the veins of the Westcrn Tomb-

stone District).

- The average width of the veins mined in the Western area, so far, has heen.
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,
are neither sharply defined by slickensiding nor by gouges.: T.hls 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 fec*
helow, are oxidized or secoudarv silver-gold ores. The silver occurs in the ore as :

s:t#mh]omdcmmdxde, ‘bromide~and--oceasionall y-a-small amount of‘sulplude;msmlly’-m

4

--as chloride. -Vanadium is sometxmcs noticeably present 1ron~ andymanganese oudu

See s e AN wndiie el cmee s e

e et T R R PO S ot iy

'

<
.t
f .
:
i
&



e . . ‘
T S S A0 B R e e
. .',. . a F .-v-

RIS 1 ' : o Report G ~."-f.'.'.';.-.'~n_ ".{3.---:5-!";&(,’,'_ S Sin'o'd'. Ph. D. . PP P

eport ( u
s f - ; . e ' 2 .
'6 -1 oeenr, rarely .nnmmtmw {o more. lh.m d> tu por -onl. gom-r.ully merely stains. Some ol
( PR o tl.u'('~ of Tead in the form of Mimetite, (Licad  Chloro Arsenate); Cerussite; (l cad
' ' Carbonateyr Anglesite, (Lead- hnlplml«') and,” Pyomorphite,  (Lead ‘hloro Phos-
; plmtv) are m-m“um,lln abserved, and Hear water l(-vvl small hunehes of o ¢ run-

. L ning as high as 90 in lead liive heen cticointed, - .
RN : The gavgue is alteved country rock, quartz and somefimes, harite or heavy spar v
: ( ‘ ©in Jepr ceiable amounts, The average siliea mmt(ut uf ores shipped has heen” about
- 0 \[mv of the shalloiv n'nl(lws. or \\aslu'n, ot tlu-_ area appear to owe their rec-
i ' 'tllnwu- courses 1o lines of weakness determined by the position of such structure
! w fanit shear aud breecia zones and -to” inter fm‘m.mml.nl contacts, The formations
. . .m«l sirunetures in sneh poesitions are ll\"'!”\ more or less obseured hy alluvinm and
. ( o they shonld he |-|mpu (ed carvelully as lll\(-lv'pl.u o3 Im‘ veins, chites, or less regular
i~. ~ ore bodies, e I o 555 e ' s
i T The Western portion of the: 'l‘omhstnuo l)lstrut 1, lareely_undeveloped,” There .
\ ST 5 has heen uo svstematie developnent ‘ol the ore: hmh('.s and no deep mining: No cen- “,’
. o tealized wor '\ll:'.',\ Tor Jarge scale operationg, sueli as, cross-entting {he «-mmtr\' at 5.
| % @ T dejsth, from a main woirking shaft; to trangeet the parallel:nort] |-~uutl| v"m \\'sfﬂm g

.u'd ﬂm development of these, veins' alon«_thon' entire strike, "
- There is-litile doubt. ﬂmt I»liﬁd veins, mll*l)c cnc(mnt(-rcd whon «-mss-cuttnw '
ST koat depth is clnno.' ' e 5 Sty ",“
£ v Mining in the W «-sh- " avea- lmx al\vn\- hcen h.'un.w.nmu-«l ln' the 'l.u-l\ of (‘lplt.ll~,~ s
" and has h(-vu carried on wilh véry Poor; m(,llltm.s.!l‘Jw early work done on the State © ;-
0 of Maine, San Pedrvo and Chanec Mines; Was, with no lietéer equipment than a steaun o
hoist and hand steel T this way zilverseold ore, as earlier stated, 1o the grross vidue -
Cof $A00.000.00 was taken from the '\hl'(‘ o Maine.! The block wined was. 600 fcet".- 5
o dong, 400 feet deep and: averaged - lfcchnuvn« widtl. ‘Operations extended :nearly - »
“to water level anl value<apparently as’ ,.uml 5 those- mined; were still eoing down,
Lot when the mine wae elasél heeanis of the “‘demonitization of.: Tver and a gcuﬂ"t

" steilie x i —_—
D T The hﬂ C00.00- «rum. ax the: nntput of the S Sai. Pédro Ming was f.m-n in placo
' L trem g seeiion of juc veintahingag k) feet leng .m«l ahove the 160 foort, or water level.:

inine ‘that: T uppm.‘hn. Jater, mining 30. feet ¢ -

S T Ttwill e yeealled th.lf dt was from’ {hi;
£9,000.00;- tu mmm 00, wlm-h ran. fmm

e helow waler, exteacted ore to the \'ﬂuo of:
: Iﬂﬂ to 200 ouneesin silver, G : , -
, - Aside from tlu- operations of Ahes nopvrlu nu-u(u need |Imv(' in tll(, man- i
ner ucsm'nhml and-the:oneseited: Case; whon'\n(h stand ard drills. and hmst thc Mell- ¢
zrens, extracted: hy the filled. stope:metliod;; from abiove ‘the 100 foot lcvel “in the. .
north cud of the Bonanza veing 920 tons of “ore, whi¢h eyanided gave a lmlhon return *

e B e,
P

Y7 equivalent at present market:iprices to: §34.000.00, Zall the mining done in the W est-'f', X

¢ o ern area lias heen with single-jack and haid: stoel hmstm«v hy wmdlcs\ or whim.,_ "

! “‘Handicapped. by such prnmtnc and madoquato oqmpmonf it s uatm'al that - i+~

- ¢ with veins kuown to contain lenses .and poeckets of: high' grade, that mining - in. the ) .

:(\ “.rp o Western area, has always been, in_the nature of vhloruhun- or «rnphornn". as’ the min- .

" < ers would express it; and that wlmnm er ores too- pcrslsfmlﬂv low to ship- were.en- +7%
. 20 comtered, work was abaudoned ai-that poing and-starfed in anotl: wer, it usually in such

cases heing said that the ove had “pinie hvl nul" 'I‘Im was [ fro lu- Yer trm- fm
Cin practieally all eases, ore of a milline o :
~Xorkings and ove i still goine dow
u“ ater,: theretore, constitutes: & reserve whollv untone
T e s T e Imn.mz.l-("hanr'n veing NG
i “""""10 0 feet of! |f,.anvngr(g.

.\' 'l" "Jah o‘d . s J'\-
-3 J"O m:bd f (XYY .
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U
H

£400,000.60; and, the unmined ore left above water is estimated - to he 60,000 tons, -

(See Verticla Longitudinad Seetion of Bonanza Vein, appended . to this report).

o Under Estimate of Tonage, page. ..., it is shown that of the 23 known veins on -
the Mellgeen property, i it five of them, Honsnen, Joseph No. 1, Joseph No. 21
Anex 40 and” Aaex 41 elaims, chiosen becavse they have heen most extensively work=y
¢l aind opened up, there are above the 300 fool level, and in a combined total strike’
distance of 2080 feet, along which they have heen opened up, with the average min-
g widdth of 4 feet; 630000 {ers of ove avaiinhle for winitgr—enough to ran a 200 -

- gross, privcipally in high grade, about .f‘ of the vein above water still remaining to 1
e mined. 'The gross vetura for the northern or Bonanza portion of this vein was -

S ten por day Plaut for 0 {o 30 years, (s00 pages.... ) Rgn ly SVerns o /1033 knsien
;. Under the deseription of Mndividaal Clats, page........... , 1 the body of this re- 4 ’

has been dond, beeainse the ores, the of mitling grade, proved too low {o ship; and
4 there ave veins also, which hase Leon negleeted Beeause the work done on them, in-

b dieated that ore of commeicin! milling  gdde oniy, conld he developed, within the: .
odepihis praeticable with the eqnipment in use, ihere are also kuown veins on the

preperiy which have never been worked. The northern ened of the Bonanza vein |
Swas Blnd and was only pigked vy by trenching. " ' :

veloped-upon-stritetures=whiclwill*prove to-have been extensively mineralized; and

Ld

i

cmeilml Bl e, e emr s p e

- showiiig at.the surface, wiil he encountered.. ' ’ : :

v muamber of the Mellgrent elaims have had no work done on them, other than
o that required for loeation and assessment—yet there ave fox if any, of the 56, which
. do.net hold forth a potetial chanee—so generally and Leaviiy . mineralized has thet
SAAVestorn area_heen proved, by fhe conmaratively Tiniited it <o far e A ,
Ot page........... « uider the description of the “Zonal Arrangent of the Met- -

v veins in the Western area mav he cipeeted to extend to - erenter dopth and, down-
ward to take on the Tead phase, accompaniad by the siver-ana gol
- astern,. which in turn will give place to oves containing zine. :

opereid below, they are still going down: Gold if anything has inercased a little with

~raise the tenor of the ore. Morcover the values helow water should hecome more wni-
form, - : ' ;
e il

I i maunifest that the water-table was onee mueh lower than at present. ITow.

L nea g

poré, the prineipal veins and vorkives of tite Mellgren property have heen gone into .
Vi vonsiderable deiail, There are ether veius on this property on which little work

. A I TSN B e~ T

- ~ﬁJ_'Furthor.-nsstatcd.:m;m;.' of the washes, judging from tlwﬁ;trend, tiay have-de-. *

SRSAPR T ReASs sat et el

it 1z expected, that when cross-cutting at depth is once -undertaken, that-wveins, not_ -

N
o -

- -als™, reasons are given for the assuniption, that mining in the Western arvea.of the -
- Tonibstone District, has been carried on at a higher horizon, the silver-gold, ‘in the
e f metallization, than that worked in the Kastern-area, and that therefore the

-vaiues, of the T {

- There also remaing the possibiily of the mnexplored Paleozoie limestoné bheneath.
the Mesozaie seriess which have Leen prodiciive horizons in the Bastern area; and,”’
tiat avehed struetaves, when encotniered, wiil contain saddie reefs and breceia ores, -
“as proved . in the Eastern area.. e _
As has been shown, values, on the Metflgren properties persist to the ("lecpcst'»
peiut explored, that is, whenever operations have heen carried to water level, or ]

AN e

depth: lead appearing at water level, will inerease in depth, aud become a substan- .
tial value, as seen in the Eastern District, and with the persistent silver and gold, -

“much is uneertain, in face of the shallow depth to which minine  has. heen carricd, ...

. ! x , Mg s, heen eavreied, .o
thercfore, the depth_to_the primary sulphides is unkuown, It may, as in the Eastern
area, execed 700 feet,-hut topographically-it should he ahove 500, Tt would be well ]

3 R

e

.
-

-

N
N

0.2
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{0 scleet one or more of the veins and to driil fi=setangle-drill-holessto-cut-the-veimresf=e-
“atvarious computed depths and determine the depth to the primary sulphides, their ;.
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strength and values, : ¢
The cireumstances of shallow mining, ores largely umnined ahove water, many |
veins practically unworked, ore still going down in the deepest workings, all helow . § -
water practieally virgin® ground, the depth in the ore zone, fo which mining has been -
carried in the Bastern area, on the same general vein system,  but starting lower,
» meaus in aggregate an inmense tonage of unmined ores on the Mellgren property.
( ; The 631,000 tous of ore, estimated for a porfion 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
umnined tonage of this property, conld it actually be estimated, would be expressed.

The method by which the average value per ton of ores mined from various
properties in the Western area, given in the body of this report, were computed, was; -
to take the total fonage mined, total tonage of ore shipped and total smelter returns;
total 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.

TIn making estimates of value of unmined blocks of ore, in the various properties,
the, procedure followed was to ascertain, hy the above’ method, the average value
‘per ton of the ores already mined aud to assume this value per ton to be the average
“value per ton of the ore in situ.

This method of estimating the values of ores cn-block, when the continuity of
the ore. to a reasonable certainty, has heen proven, gives results fairly reliable, and,
prohably in the present case as aceurate as could be obtained by any nmecthod. The

reason for this is that the ore, above water level, that mined so far ouly, and the ore
P L heloaavater level, as deep as it hassheen_penetrated, is oxidized, and as is usual with
+] + thiseelass, the values are spotted, in this case varying from low to high grade. It will
| prokably 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: Ores of cexeeptionally high grade have heen 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
' inine ran. Lenses of high grade have been encountered in the Joseph No. 1, Joseph
1" 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 brough
£40,000,00, whiclallowing” for present Jower mavket value ot silver and cducting
1-5, would be about $32,000.00. Mention was made carlier of 920 _tons of ore stoped -
from the north Bonanza workings, which yiclded $44,000.00—which at present prices
would be equivelent to something like $34,000.00. ™ P 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 $27.00;
- i -Joseph No. 1 $27.00; ete. Accepting these values,/a very Jow_estimate of the prob- -
5 =~ | able average valne per ton of ore which have beew mined in the Western Tombstone .5
| ( 1 m-ca,ﬁ'_@ﬂﬁfi‘& of the Mellgren property; wonid be, Mgigg) s
S S & Two alternative plans for the development, equipment and operation of the Mell- -
_.if green property, have been outlined. (Sce page ... ).
JH ' Ounreplan calls for a capital outlay of $225,000.00—and the placing of the prop-
- Crooerty ona 100 ton daily production basis. TC ineludes the sinking of a developnient
' ~shaft to eut the Bonanza vein at a depl of 500 feet and its development from that
level. Then from this depth the gradua opnment=of-the-property=—could-be-car-smmtsm—
- ried on, hy eross-cutting to-other veinssTtwouldprovide alsofor the vepair of shafts; ==t
¢ installation of pipe lines, erection-of eentral-power-plant, and- the installation of. a«i
[ hundred ton ecombination eyanide and floatation plant. Tt contemplates development |
: : : 1 e L
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v %pany and leasing operation—mining and milling 100 tous a day—assuming the aver-
-*‘
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¢ geous in a plan for larger development. s =7 -
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£: €00.000.00 an:l $8,000,000.60, and has, as shown, a
-+ helow water, and in undeveloped veins that ean ouly be estimated as, large.... 7 -

2 place, with-depth, to ores containing lead, as in the Eastern arca, and should become',
- more uziform in.value and of a higher tenor helow water., e 0 40"

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

") ing  results, g '
e —— . - R T IS $ : . 4 % e S Gl e R 2 § s e SR TRl Tevie
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aiulbpc sation b‘\’-(‘lli‘-(‘;.tl‘lli)}ill)',' iﬁ_i«»iljt_llléﬁhli 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 sueh ores. Under this plan of combined com-:

Tage value of the ore to be as low as $10.00 per ton, with a net profit of §5.00
it is expected that an annual profit of at least $115,000.00 could bhe made. ~

The other plan proposes a more extensive -development of the property with a

veiw to winivg and milling 200 tons a day and would require a capital outlay of

-+ §500,000.00. This advises the immediate siuking of 24 compartment shaft, to cut the
3 . Bonanza vein at the 800 foot level, and the development of the vein system from that
Cieies depthy eross-cutting easterly and westerly to eut 12 veins, (See Verticle Section
* 3o along the line A #4 B, on the Vein Map—in back of this report.); drifting to com-. -
i menee on each vein as soon as reached, the vaising of air shafts heing included. The =%

. poliex of leasing portious of the mines would he adhered to,

S oof §360.000.00 iz estimated.

Tt ix also recommended as a part of this plan, for

of the property, that a

- adjeining claims; Red Top, Merrimae, Clipper, Free Coinage, Bay, Louise, Mamic
and Jueetta, (See-attached Claim Map of Western Tombstone arcea.) as advanta-

S

Under this plan the power planit Would cost double. that in the p’recéediné'oiit‘-
Jined plan, i.e.; $30,000.C0 and, thic development work,

_fund in hoth cases heing $359,000.00.

T

ing District—a District )

. exeeptional’y Ligh m made,. and very persistent.in depthy)is exeeedingly well ‘spon
sored:by™its associations The formations are ‘the same, tlic ores oceur:in- the same'
7 master system of parallel fissures as in the rest of the Distriet and the character of -
 the ores are the same because formed from a common sourse in an-*un‘dérlyinﬁxdeﬁ]
ndicate th

seated monzonitic magma. Moreover deve'opment has beer sufficient to indi
lzrge ope rescrves, prove the relatively high grade of the ore, -and shows’
Eility: to_standard:methods. of treatment. |
% The_EasteinTombstone area, overed-hy-the Bunker-Hill-Mines-Conipany:hols
ings; which has had proper financing, has' yiclded $£79.000.000.00 gross value:in silver.
._ lea?fgold_orcs', nd have ass ormous _unmined tonaees.  The Western area of:the
District,;of-which the Mellgren claims cover the greater part, unfinanced and with
~out proper equipment, has had a known production of §5,545,000.00 in silver-gold ore
< —from the shallow development of 14 of its. mines,—probably all told bhetween $7,--

Mined high in the ove columm, the silver-gold ore of the Western area will give.

- badies, water, labor, accessibility, transportation, climate and. other factors are prob--
ably-as favorable as in any mining camp in the country. £ da g Thobs s Es g

ols, of operation, have vielded larver
ed, _developed. equiped and -
my_opinouw,

et these optimum counditions, in |
many. decades.and with ‘gratify-}

- . )
o ey i PEIiE P R s TR )

IR AN L

per ton, = {1

a more extensive development .
portion of the reserve fund he used to purchase the jsolated,” |

-

cost $250,000.00. The reserve

“The Mellgren property, well within ilhe minerized area of the Towm%stone Min-
proven to be wideiy and heavily mineralized, and with ores -

banyhold:

reserve of unmined ores, ahove and |

From the amount of development work done, few propertics, under similar meth- | -
retvins, or prowise more, if- adequately- finane-

¥

2 ."
iy
. |

as in the first plan, As- 7§
~.suming roughly the same mining and milling costs and value of ore, a yearly return .1

24 ‘
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’Blit‘,j’ uny onc.}’ '\'v”ith"; lcss thaﬁ $225,000.00, on lumd, to. put into devclr)pnxént axyl xRl
cquipment, should not think of attempting to operate this property; for they will 4 .-
fail of the exceedingly satisfactory results otherwise to be expected. T :

J
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.. MELLGREN HOLDINGS. C::“'r;r‘“ ' _
The MELLGREN MININGt PROPERTY cousists of 56 unpatented lode claims,
* all inter-connected, which together cover an area of ahout 1050 acres. (See position of
- Mellgren property, traced in heavy lines, on accompanying Geological and "Topo-
. graphical Map, of the Western part of the Tombstone Mining District, - Also, see. -
. claim map of the Tombstone Mining District, on which the Mellgren elaiwms are indi- -
—eated by red =hading). ‘ ' .
As the several claims comprising the MELLGREN GROUP are contiguous, the
- required annual assesment. work may he done at any one point on them for the entire :
- property. The assesment work for the year 1928-1927 has been done. :

e
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- TITLE. 3 : | 4 o
The property ix owned by Vi Q. Mellgren and Anna Mellgren, and an Abstra«:t{

- . ) b Sy
. of Title is ou deposit in the Cochise County State Bauk of Tombstone, 2 e
- LOCATION. _ geas

{

-

-

sowses The MELLGREN. GROUP,.of Mining_Claims.is.situated in the western part :

of the Tombstone Mining District, southwesterly. from Tombstone, County.Seat of Co- )’ ;498;“
. . chise County, Arizona, it being about 2 miles from the Court House to the center of ._"}:;_:.*-;;.-
: + the property. T TRW Y= e P T T e s 42
CTACCESSABILITY.  —/Yow Fairbenks i
. Tombstone is the shipping and supply poini. The Tombstone-Charleston -7

.. County, Highway, a good auto road, crosses the property nearly centrally. A branch : .
" line connects Tombstone with the main line of the Southern Pacific Railroad at Fair-"4
- bank, 9 miles to the westward. On a siding at Tombstone ar¢ loading platforms for -
- ore. The accessability of all parts of the property, is an important asset in develop-
- ment and operation. - vy =% g .
HISTORY OF THE TOMESTONE. DISTRICT. . e o A
o ccnAnbrief ‘gketeh of the history:of ‘the: Tombstoue Mining District may be of in-
~terest. Up until the years 1877 and 1878 the Tombstone 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 .
.- mineral bearing sections, it excited the hopes and expectations of prospectors, but was .
.. not explored wntil Edward L. Schieffelin. braving the dangers from the Indians.
- penetrated to its center, and discovered its hidden riches. e Eh
Y Schieffelin had dizecovered 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 would he foun:d. His expedition was considered a very ..
" hazardous one and he was advised hy his friends to take his tombstone with him.
" "His enterprise and eourage were rewarded hy finding a heavy outerop of rich ore at
1 the verv swrface of the ground. The profusion of ore, Iying nearly flat, showing no
i well defined linear outerop, was somewhat puzzling  to him, it would appear. as he
2 #located a elaim transverse to the trend of the vein, and ealled it the TOUGHNUT; and,
#+1.. to the Distriet he gave the nnme TOMBSTONE, remembering the advice of lis friends
Loodett to take his tombstone with him., St B . : Bt
: Returning to Tueson with hic samnlac, ha nersuaded his brother Alhert and
' - : 1"
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Report On Meltpren Minc'::-—/'f;v . .1 Sarlw; Ph. n.

-1 Richard Gird to join him iu locating other claims. News of the discovery and of the
splendid results of mining operations soon spread over the country. Mines were open-
ed up in all divections, 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 greatest
activity in mining prevailed and mining has continued since, ' ' :
[n 1900 the numerous companies in the eastern part of the Distriet were con-
solidated iuto oue company, known as THE TOMBSTONI CONSOLIDATED MIXN-
ING COMPANY ant they ooerated until 1912, when these properties were taken
over by the PIELPS-DODGI iuterests and is now kuown as T BUNKER HILIL
MINES COMPANY, whick controls the eastern portion of the District, while the
MELLGREN MINES cover the greater part of the avestern, ‘
TOPOGRAPHY AND GEOLOGY OF 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 Miuning Distriet. (See accompanying ““Areal (ieological Map
. of Tombstone Mountains'). T'hese so calied hills are..as are also the intervening
- o TLittle Mule Mountains”, stracturally an crosional-vemnant of the northerly end of
R Cthe northwest-southeast trendmg Mule Mountaing, in which the enormous copper de =~
w0 ¢ paeaits of Bighee, 25 miles to the southeast are heing mined, '
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T The region thus defined is one of relatively moderate relief. From the San Pe-
g ! odre Valley. elevation: approximately -3900s-feet_above tide. the country rises rapidly |
i “over a partially developed erosional, pedimentary slope. On this slope stand a few ¢
3 . 1 eponps of Bills. amone the highest of which are UNCLE SAM HILL, summit 4831 . i -
. ot feet. THE DOME, 5091 feet apd MAYS TITLL; 5732 feet. The castern portion .of- @
( vt Tombstones Tlills, rising more enmass, from a relativelv abrupt western facé; has’ = -
- 1 aman~ its more noticeable eminences. NO-ACCOUNT HILI, elevation 5247 feet,! !
)‘ fo 1 MILITARY HTLL, 5301 feet and AJAX TITLL. 5315 feet. : R |
1 o Washes and open passés make even the rougher portions of these mountains 7
. i comparatively casy of aceess, and the District is traversed by a system of mine roads, :.{ -
| fon 2 _ conneeting either with the TOMBSTONE-BISBEE. (BANKHEAD U. 8. ROUTE %"
; ! 80), TOMBSTONE-CITARLESTON or TOMBSTONE-FAIRBANK highways. Drain- - :.;
! .1 age from all sides of the Tombstone Mills is by dry washes to the San Pedro river, = -i. "
GRE The Geological Map accompanying this report, shows the distribution, class and : {.°"

age of the rock formation involved in the structure of the Tombstone Mountains. tho -
in a somewhat generalized manner, owing to the small scale to which it is drawn.
ke The Tombstone-Mule Range, a term it may he permissable to use for its con-
~_ "+ venience here, is of the type commonly designated, “‘Fault Block Mountains’:.
g that is to say it is a structure composed superficially at least of raised and tilted

e a awiter e
o ne med

v

- %

L L R T
oy

¢ #Rarth Blocks™, although a copsiderable part of the relief and bulk, as usnal with this-  §
:. i type of mountain strueture, is llm' to granitoid rocks, introduced “at the time of up- |
1 *{ . lift. as upwelling lavas heneath and into the structure. ' E 5
-t FORMATION OF THE TOMBSTONE MOUNTAINS BY BLOCK - FAULTING ; -
T .. i AND BATHOLITHIC INVASION. : o
L AL The history of the formation of the Tomhstone Hills or rather of the Tomb- |
. g stone-Mule Mountain Range is ‘generically a part of happenings affecting a wide area. i
- and a clearer pcrs]'m«-.tivc.of its specifie details may be gained by a consideration of it |
A ' in its broader or regional setting. : ' g et i 8ot
® P ~The Tombhstone Mountain: Range, as statéd=parliér, stands on thesite’of-an old- |
SN .7 A { er range which was formed in Permian, or closing| Paleozoic time. By Mid-Mesozoic
| & g 1 time, crosion-had reduced these mountains practically to hase level. Southern Arizona . ' §
T § and the region to the cast and south, then subsided and a thick series of Comanchean ; :
i ' 15 : ; ¢
§
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Report On Mellpren MiceseBy C. J. Sarle, r’h. D.

;
; _ i
f sediments were deposited, which, 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- ¢
{  wzoie time, a slow upward warping of the broad region of Northern Mexico, and the
' region to the northward, including Arizona, began. In Karly Tertiary time great fis- !
| sure eruptions océured over the region and covered thousands of square miles of i
i country under a thick mantle of acidic and sub-acidic lava flows and tuffs, the latter !
i formed by explosive eruptions. This was followed in Mid-Tertiary time, by a collapse |
i as it were, of a considerable part of the arch, including the area of the Great Basin
i Region. and of an eastward trending extension which stretches across Southern Ari-
}  7ona, between the Plateau region of Northern Sonora and the Colorado Plateaus Re-
i gion-to the north, ' g '
i In the collapse, the Early Tertiary voleanic covering and underlying older rock
: _ i+ formations were hroken up, producing a topography in which the salient features, as
= ( : xeen today, arve the long northwest-southeast trending fault block mountains and in-
i1 takmont valleys or plaius. , :
5 . 1 This change was not ataclysmie, but evolved slowly, tectonic movements and 1
’ ¢ voleanism continuing more or less intermittently to the close of the Tertiary time. For
: that matter, movements or minor readjustments may he expected to oceur over a long
period of time to come. ' T
A phenomenon seemingiy genetically connected with the formation of these-
fault-block ranges was batholithic invasiong. This was a upward movement, from deep ¢
..seated reservoirs beneath, of umagmatic. material-an U8reat” volume*along theiraxes,™ ™ ="
~ these (slowly,,g:rystalliziug into granite, monzonite,- diorite and other granitoid rocks.
T ¢ “the presence of such large masses of coarsely crystalline rocks is revealed in the bases
o of nearty all of the mountains of this type, which have been deeplyeroded; and in
most cases they are seen to have played an important part in the shaping of these
mountains, at least in the position taken by the various fault-hlocks, comprising thens.
Compression and tension were likewise important factors. > : '
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 forced out, as
the magma crystallized, from a state of mineral solution, made their way into the )
overlying older rocks thru fissures, shear zones and fault planes, and formed. large - |
and valuable ore deposits. ' ' ; Wi WA R g
_ Active ervsion, started by uplift, has since greatly modified the shape of these "-{  :
- .Inountain masses, by carving tuem mto rugged superfices of canyons, divides and 3 EAE
- 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,

" NN teie o e et e ey

P N e it ae b g sy
¥

N NAACn A N tar  cam AN (e as G,
Yy

osm e

-t o

N : . . o
F L i - ®y
R e e e T

. : In the process of denudation and disseetion of these mountains, enormous thiak- g
. nesses of rock have been removed, in some cases reducing their original voleanie and {
S e - sedimentary coverings to mere isolated patches, or to foot hill remnants. Thus have ’
-, the deep seated batholiths and inermost structure of these mountains been revealed,
. ( © ot and their contained ore deposits, brought within reach of the prospector. } S
Ol ‘The debris from the wasting mountain slopes, transported from the canyon .{
ot < . mouths, by dehouching streams, in times of scasonal freshets, and earried to the inter- | .
’ - - vening lowlands, have built up thick alluvial deposits, whose long water-laid slopes g :
: have erept back over the pedimentary areas, burving the mountains scemingiy o theie =+ <+
eatleeks-in-their-own-excoviationg—++" s iRRa n e RS o el b b debibiaiei ok e
~swsseA-lafe-phase-in-the-cyele of erosion,” transportation “and * deposition of debris ; .. .-
o ver_Southern, Arizona—possibl y-resulting-from climatie changes; hut iore Probably™™ ;M’“
: : 16 :
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ﬂepoﬂ On MeMeren Mines=2y C. /. <nrl¢'. Ph. D.

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
n plac2s has denuded large areas of the rock floored pediment: ¢f the mouatains.

The ahove 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 TTills, formerly mountains, with flanks greatly extended be-
vond their present limits; uow in their mueh denuded and reduced condition, they
vresent a econstrast to many of their loftier and more massive neighbors, which has
led to theit heing ealled. anite concistantly, the “Tovnbstone lills.” .

Tn their.present state, the Tomlstone IHills have been vh‘lppod of their orlg'm.l

_coverine of Karly Tediary voleanie rocks: the Mesozoie strata have heen removed from
the top of the more olevated Paleozoie fault-block and higher extending portions of the

 Late Toeriary monzonite hatholith, and uncovered the quartz monzonite porphyry :

dome, exnosed in the western part.,
The position of the various rock formations, as shown on the Areal Geologic

Alap of the Tombstone Mountains. suggests a complex of fault-hlocks. Ilad the map-

ping of the area heen drawn to a larger scale and therefore less generalized, th1= block

struceture wounld be much more evident.

. E. L. Jones and F. L. Ransome;7in"U.'S. G”S. Bulletin 710 D, Pl 5, Seq. page :
" 102, have shown the faulting for the northcru area of the Tombqtone Dlstnct Cen-
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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

\

stripped of its former Mesozoic sedimentary and Tertiary volcanic coverings, the area -

rounite and quartz monzonite phorphyry.

OF THE TOMBSTONE DISTRICT .
As has been stated the principal surfacing formation of the northern part of

the Eastern arca of the Tombstone District is the Mesozoie series. These zandstones,

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

o . i . a & §
PPt mP e R PenArme et « S . B e S® 8t ARt e

“Mon. No. 2, the underlying Palcozoie formation come to the surface and supplant the
Meso-oie strata.
As determined by the early mvcstlgatlons of William P. Blake (“Tombstonc
and its Mines”’) a report to the l)evelopmcnt Company - of America, 1902, John A.
( hureh (Trans. A. I. M. E,, XXXITTI, p 14) and others, the Mesozoic strata of the
northern part of the Eastern Tomhqtono area are in a flexed and crumpled condition,
forming a :eries of parallel anticline and = ‘nelines; the long axes of the 4 principal
saddles or rolls as pointed out hy 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 eut hy a suceession of “5 nearly verticele plutonic dikes”, striking a few
degrees east 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 mtcrohangeabb
by ﬂl('n(' writers, of which 5 are recognized, are consndered as the principal channels
~ thra whie h the ore forming elements were mtroduced and themselves constitute

17
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' - due to a later stage in the maturation of the. hcad-wuter tributaries of many mountain :

PO R P

* trally is an eastwardly up tilted block, with scarp-like western front—high- points in. A,!"i
which are Military and A jax Iills, the whole raised between master fault planes on the =

from the central block, so that while the central block is a mass of Paleozoic atrata &

GEOLOGY AND ORE DEPOSITS OF THE EASTERN (BU\I\ER HILL) AREA !

have in general a northeasterly to casterly dip—to the south and west of U. S. Min. | =
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to the north and west is mainly surfaced by Mesozoic strata and arcas of quartz mon- .- § &
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\(" . Repart Cn Mellgeen Mines~-By C. J. .SQF{!Q,.fagll. D R ot _'.i?‘:? B

- , ‘lode deposits. The dikes are described by Blake as-often . béaringy:gold, silver - and

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

. and parallel veins or forming an acute angle with :the trend of tlie dikes. Blake' cou-* -/
cludes that the dikes or veins were formed together; or in near sequence i of time, -0
raud that the silicious deposits represent emanations’ from - 'deep  scated,’ probably- < -{ - ..
( . thermal sources. Cuttinig indiscriminately, shales, quartzites and limestones, ores are
~+ & found in sheared and brecciated portions of the dikes, alongsideé of the dikes dikes in -.
i 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 thqt_‘plix;era.l--._ .
(  ivivation 13 move extensive downward, with' the pitel’. froni 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, .
t im. &r near. the axis of the folds. Considerable. oblique cross-faulting, tho of compara- * .

B Ly R AL, SRS IR ot

.. tivelv small:disnlacement, occurs. RN BT e LT TR e ey e BT
vi - In the southern part of the, Eastern area, in the Paleozoic limestones, - the .- ores
;- oceur in the north-south fissure:system; as.lodés, and less regular bodies i brecciat-

.1 ed portious of the limestone, and often as irregular.and branching descending : pipes,; ;"

i or “chimneys”. mauny of which:have heén:mined to a;-d‘ep_th of, several hundred-feet;

y . . i
t . 2 v
.

o

2 .
{ . —some fo waterdeyel. . ooinelptiaafhn Dof ivagebiia g7 L B p g
o1 - To date'ining in the Tombstone District has been largely a.:selection.- of .thel &
’ i- high-grade portions of the ores, leaving the ores of low or milling‘grade. :"And, these: !
‘onerations have heen limited almost wholly to that portion of the secondary or oxi-

dized ores which lie above the level of permanent waterit: (.t UL -
. The depth to the water table varies, being relatively grezter at points of greatest ; i
relief. Thus in the Fastern part of the District it varies from 432 feet £0.630 feet in |
depth and, in the Western from 200 t¢ 400 feet. (See later discussion of water). . <, ; :
: In the ores of the Tombstone District thus far mined, ‘silver- values, : 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. |
-level. The ratios of these metals in the :
4

pres of different mines however " have varied-
“widely. T w e i Nl .

. Y Blake (Opus. Cit.; p. 72-74) sho'we{i-th'at 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. - k : : : o oy g

The ores of the whole Tombstone Mining District may be classified ‘as high \_\ '}f‘,
grade. The earlier operators shipped and milled ores having an average value of $100 ;"""
i} per ton, or better and, hundreds of tons were shipped ‘from Tompstone, running a /%

R S s Ay B S s 8 0 B P 4t 1 S e B e aa ae e e e

-7y thousand dollars or more, Blake, intlie above cited report, quotes J. W. Déan, an op-{_ £
s+ =+ crator, as stating thaf the smelting ores shipped from Tombstone in 1899, averaged ; ™
{2 in value from $200 to $300 per ton—he says—‘Such ores were sclected so as to justi-f

5

;3 fy the great cost of hauling and transportation, but with a railway conncction, and; ;
( : p}oiqmbly a smelter in the camp, ores of a much-lower average would be worked profit-j .
. .1 abhly. : § - i ' o ’ i
. ‘ And again quoting Blake trom the same report * (page J1):—“There are _two f
- ¢lasses of ores produced at the Tombstone mines—the milling ores and those best @ =:
adapted to"sivelting. 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
said and helieved hy competent judges familidr with the yicld of ores of the Tomb- 25 1= T
5 mxe—])istrict,—'—ﬂmt,-thc—gen-eralmverage*valmw \ on; " heing " the
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Report On Mclicon 24y s=liv C. 1. Sarle. PE. D,

average value ever reached in any important district on the I’acifie coast. Averages
of samples and certificates  of returns from the Smelters sustain this claim****»»r s
The oxidized ores thus Car mined in the Kastern arca, admit of a rough three-
fold elassification,, as:—highly silicious ores, silical 50-70 per cent; mangancse and
iron low to nil; «ilica low ores; silica 15-30 per cent, manganese variable, averaging
from 0-5 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 hut generally low. '
“The first two of the above 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 oceurring are
the antimonial sulphide of silvor (Pyrargyrite) and the silvey arsenide (Ruby Silver
or Proustite). Some of the ores with the highest lead content have assaycd tellurium,
indicatine the presence of the telluride of silver and gold. Copper, usually in- traces,
oceurs in the carhonate and silicate form, in the northern ores and tends to run high-
er in the southern ores. The invariable form of the secondary lead is the earbonate
(Cerusite). but the lead molyhdate (Wulfenite) and the lead sulphate (Anglesite)
are not nnecommon. - e
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 periplieral 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 Palecozoic limestones. These ores vary from

manganiferous silver ores to argentiferous manganese ores, They are found in the

Cregon. Lueky Cuss, Luicksure und Bunker Hill mines, They usually oceur in the -

Plane of along 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 hodics, They also occur as isolated small
" hodies and in the Prompter workings, the eastern end of the Oregon mine, as long
~harrow ore chutes, in the plane of the east-west striking Pronmtpter fault. :

The manganese occurs in a variety of forms, Py ralusite, Wad and Psilomelanc;

principally as the latter. The gangue is quartz, caleite, some fluorite, silver chlor-

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

During the late war these mines are said to have produced 40,000 to -50,000 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 bhe mined at a profit, under ordinary conditions. It is said
;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
"alues, however, increase noticeahly 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 Emerald and Silver Plume mines, in the same neighhorhood, manganecse
deereases rapidly ”ﬁmn the surface. Smelter returns of leasors now “shipping the
&s on the 200 level from the Emecrald indicate this decrease. Pre-

0.50 per cent coppor, 5-7 per ecent manganese, 3-1 per cent irou and 50 per cent silica.
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Repert On Melleren Mines=Byv L Sarle, Ph. D,

gold, 30 oz. silver, 6 per cent least and + per ceut copper. A 50 to 60 foot verticle
winze, sunk from the 900 level, is said to have cncountered a large hody of ore high
in lead. -
- The oves of the Emerald and Silver Plume mines are interpreted as heing zonal-
Iy a little lower in the ore column than the manganiferous ores just discussed.
There has been much speculation as to the origin of the hodies of manganiferous
ore. Some have advanced the suggestion that, at least in part, they are segregations,
by wandering meteorie water, of manganese oviginally distributed, in small amounts,
thru the Paleozoic limestone. But a discovery of a cousiderable hody of ore, rich in
the manganese sulphide( Alabandite), in the Lucky Cuss mine would indicate that
these manganese oxides form an oviginal part of the ore column heneath, deposited
as a primary ore svngencelieally with those of the other associated mefals. There
secmis no reason to doubt, however that there has heen a considerable  downward
segregation of the manganese from higher levels, now croded, hronght about by

i It.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 rescrves of milling and high

‘grade ores indicated are very large. This applies not only to ores helow water level,

which remain practically-untouched, but there is a large unmined tonnage ahove.
Moreover there are a considerable number of properties with excellent showings on
which very little work has yet. been done-and-<there is much virgin. ground in the
Eastern arca and in the Westera as well, which promises when explored and devel-

The formatiou 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-;
hee end. "

The oldest rock formation exposed in the Tombstone Mountains are a fine-
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

- crosion, are exposed in a limited area, as indicated on the geological map, above re-

ferred to, near its center. These rocks, because of their deep lying position and great
age, together with, later intruded, extensive masses of granitoid rocks, may he re-
garded as the basement foundations of the Tombstoue region. ,

Resting, by sedimeutary-overlap, upon the Pinal Schist and intrusive gneissic

_granite, and upon what was once part of the old land-surface, produced by erosional-

bevelling of these older hasement formations, in Pre-Cambrian time, is a thick ser-
ies of marine strata of Palcozoic age. This series includes sediments, now lithified.

- representing portions of Upper Cambrian, Devonian, Mississippian and Pennsyl-

vauian times.

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, nntil the region of Tombstone and all the country for hundreds of miles around
lay bencath a vast, open, shallow, salt-water sca. With this sea came the life of the
shoal-waters of the great extra-continental occanie vealm of which it was an exten-
sion. The second phase of sedimentation, hegan with the advent of open sea  condi-
tions over the region—and lasted for several millions of years. The thivd phase repre-
sents sedimentation which took place under shoaling” water “comlitions ‘and deposi-

tionof sediments off-shove just alicad of a retreating straud line, due cither to cessa-
tion -in- subsidence and- sedimentary “fill,; or to the gradual ‘up-warping of the bottom-
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The first of the ahove phases of sedimentation was the formation of a heach and
efl-shore, shoal and har series ol deposits, made up wholly “ of  the coarser wave-
worked, beach-ground waters-sorted and, eurrent, distributed materials, This portion
now lithitied, by the addition of a coment of silica, is known as the  Bolsa  Quartzite.
Its thickness, 740 feet in the Tombstone seetion,
the region, and the laying down of land derived
rer of feet—and more, for the rate of subsidenee

The succeeding 120 feet of the quartzite is execedingly massive, in its outerop
piugs forming neavly vertieal escarpments, t)
in smoecth joint Manes. In th
75 feet are less heavily hedded and
thickness, and are of finer textur
dueed by drifting of the sand into off-shor* har strueture

1e rock under weathering, falling away

¢ main, it is comparatively coarse-grained sand. The next

. upwards the layers average ahout 14 inches in

es: hut cross-hedding and ceross-lammanations, pro-

s, ave typical. About 65 feet

zite beds is a heavy stratum. .10 to 11 fect in . thickness of

ing quartzite. filled with lighter ecolored, slender, ver-

linders (Seolithus), representing the living-hurrows, of

worins, which lived in the outer har region of this sca.,
melds of various forms. of ~ similar origin, furnish a-
of the existence and activities of organ
sea in Upper Cambrian time.

ism living in thé;

represents a gradual subsidence of
seliments, amounting to that num-
, end of the advance of the
was slightly execeding the rate of up-huilding, by sedimen-
} tation, and the water was deepening the while. Thus, the Bolsa Quartzite, in the
clomerate 6 inehes to 3 feet in thickness, compozed
of ell ronnded. white vein-anariz pehhles, imheddedd in quartz sand, formed by heach
soil, made hy the weathering of {he Pinal Sehist and in-

strand-

. ———

in the region of deepening waters and

finer land-derived sediments, including the easily rafted
from the pre-Cambrian schists and gneisses weve deposit-

TLe~: mict cous shaly ! fiaggy beds are tr

i
:  to the su-ceeding Abrigo
: measured thickness given

ous, or land derived materials. As a whole th

weather and erosion and

ed. This, the upper part of the Bolsa Quartzite grades, interruptedly from relatively
pure quartzites, into miecaceous, arenaceous shales
Finally, some of the layers hecome somewhat eale
splitting, sandstones of this horizon
eonite {A hydrated silieate »f iron and potassium) nreeipits
organisw;, at the upper cdee of the |

and shaly-micaceous sandstones.
areous. Often the flaggy, or thin-
have a grecnish east, hecause of contained glau-
ted hy activity of micro-
ore-slo; ¢t of the transition zone, hotwea shal

vsiiicnad from the Bolsa Quartzite
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Limestone, but have heen ineluded with the former, in the

for that member for they are composed of strickly terrigen-
is zone is very weak under the attack of
its position is marked by a depression along its outerop in

line with the strike of the heds.,

While viewed from ¢

i fresh fractures arc gray i
weathered surface of the

heat of swrf, finer sedime
where coarser heach and
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~mentation shifted and, over the
mereasing distanee from shore

‘representing ‘the second phase of sedime

lose up the layers of the

n eoloring, yet, viewed ensemble and from a distance, the

-

Bolsa Quartzite on the surfaces o

quartzite appears a light rusty-hrown,

nts were next laid down,

shoal-water deposits formerly had heen laid, tiner deposits .
utation, already referred to—and following
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in this mauner we have tae deposivion i ihe sobtigo Limestone, 710 feet in thickness,
where measured near the fmevaid Miae- -a mile and a hafl couth of Tombstone.

Fine, greenishy micaccous shale, and fine sandy shales, with thin platten of fine

grained sandstoune. now appear, with included thin layerg of impure, often arcnace-

' cus, magnesian limestones. 'I'he limestone layers become more numerous and gener-

. ally purer upward, but are separated by shaly partings. ‘I'wo or three heavy massive

( ~ weneues of umestone of biue-gray . color occur—and many of the weathering edges of

\ ¢ nmestone layers are rivbed with narrow, parallel flat bands of brown-weathering, im-

L4 . pare chert, which contrast strongly with the gray color of the including planes of i

' v limestone. "Cwo prominent zones of shale and saudstone platten separate these lime-

e e R

P o LT

dorinigue

L ¢ v ostone beds. The shales usually weather a light rusty-brown, __
3 : ~‘Llns portion of the upper Cambrizn strata for the major part, represenis a per-
L b dod or comparatively stow seduncutaiton. 'tie sands, now quartzites, whicl: ake up

the polsa, were depusited 1 a cormiparatively narrow off-snove belt of reiativ. y rapid -

'osedimentation. ‘vhe fine sand and wiea tlakes, argiliaccous matter, of which. the

ST ¢ smudes of the Anrygo were formed, aceumulated in inches, while the sands of the Bol- ¢

1 s, relatively speaking, weressuire up oy the yard. !

| : ‘Lhe many reet or limestone inciuded in the Abrigo probably represent a much
H 1 slower aceumulation than either the sandstones or shales, made up, as they are, of ¢
. ! lime seereted by small marine organisms, both as shell-armor and skeleton, from the |
-1 waters of the scea. ‘Lhese layers either composed of finety fragmented or  compara- |

i uvely complete test of organism, collecte.d by current sorting as sheli-marl _were " l’,

. :cemented by interstitial lime and magnesia, into limestone, frs e e
. ; Prominent among organisms contributing to these deposits, were small lime-
- . secreting algae or marine plants. Many of tnem must have been so delicate that on * v

(Z i decay or the organic matter of the plant, a residue of lime-mud only was left, or . '

40 ;  crambled under the slightest trituration, destroying their form. But, one small form * @

. (Solcnopora), whose calcarcous skeletal remains resemble small, oblong, black con- | =

{ cretions, having a concentric inner structure, makes up, almost wholly, many of the ;

;. thin layers of limestone and the bulk of onc of the thicker massive bheds. Many

B e e i forms of animal life contributed lime to these deposits. Brachiopods-whieh-in <later i’

: t  Paleozoic times, with lime carbonate shells forming one of the most important con-

{.  tributions in limestone formation, ave represented, but here mainly in the fine shal- ¢

+ i es, by their minute two valved shells, cireular or oval in outline, composed of phos- |

! phate of time. Lmportant possivly as plants, in the formation of the Abrigo lime- |

stone, particularly the upper beds, were, tho now extinet, Trilobites, representing
several genera aund species. These little marine creatures were Crustaceans, with - a
Phosphate-of-lime covering, composed of many overlapping hands and rings, form-
img 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-
ian-longitudinal ridge aioug the back, making with cither side three lobes, signified
i. by the name Tribolite. These erustacians living in countless numbers, contributed,

o f
L~
- im e aies

© : by their moultings and death, the bulk of the material comprising many of the lime-
* { stone layevs iu the upper part of the Abrigo. .
oo X S Thus the Abrigo, the second phase of Upper Cambrian sedimentation in the

A et ALt S A, Armsan e et e e B mm

:~ region of Tombstone, that of shallow open sca conditions, judged by the nature of
i » it deposits and thickness, reprereuts a period whose duration was  vastly longer
1 i than that of the transitory, first phase of sedimentation, when the Bolsa beach and !
< -1 near-shore, shoal-water sands were deposited. The latter represents the time of tran- |
{ Q - b sition and formation of strand deposits across hundreds of miles of submerging land- 1 :
o t——surface, for there is mo evidence that any material part of the deposits of this sccond |
Y S phase-were -removed from the-series-hy-erosion: The - conditions - indicated are= quite :
b ¥ bSO |
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% . to the contrary. . .
‘(( ' : For, resting upon the argillaccous and ealearcous part of the  Abrigo, occurs
Al some fifty feet or more of white, velatively thin-bedded, fine grained, pure quartz-
L ites, with some interealated sandy shales. Layers of similar quartzite however, first
© - appear among the upper layers  of limestone henecath. 'l‘hcr(:.s 50 (»(lq feet of quartz-
tites, it is believed, represent the third and last phase, deposited during the time of
-7 withdrawal of th esea across the Tombstone area. These quartzites may, th.crcforc,
( ' represent 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 erosion, makes its line of outcrop—between the more
resistent Bolsa Quartzite, beneath, and the move 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 vavies from a dark greenish-yellow  to a  dark
+rusty-brown. _
_‘.f - No strata representing cither succeeding Ordovician or Silurian times, are
i © Kknown in the Mule-Tombstone Mountain Range, although it is probable, from the ;

t oceurrences of the Lower Ordivician (Beckmautown age) Longfellow Limestone, in
. the neighboring ranges, northeast and east, that deposits which then may have form-
. ed within the Tombstone area, were later removed, before being incorporated in  the
: sedimentary succession. So it is to be inferred that for the greater part of the many
tsuceeeding millions of years, and until Devonian time, the region remained-above the
. - : ¢ :\c:}:‘:;::-:'ma‘ R e
i In Devonian 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, probably represents the strand-deposits and basal-conglomerate :
-1 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

. - : !
t . _ | densc, mainly pure lime; containing only little magnesia, and gencrally dark in color,

B L T ey

* and next to the limestone in the higher Mesozoic series, the darkest in the Tomb- '
{ stone series of sedimentary rocks. Tho the general color is bluish gray some of the
s i strata are gray. _ ;
) Fossils are abundant in a unmber of the upper limestone heds and usually are :
' . silicitied, so 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 ¢
* i of little two-valved, lense-shaped, fan-ribbed shells of a little Brachipod (Atrypa ’
: l -3 Reticularis) species; other layers, made up of coral mud, contain large numbers of :
DN ,  beautifully preserved branched, hemi-spherieal anl lamellar forms of compound
i i corals. :
oo : The bhase of the Martin Limestoue, thinner hedded and with included shales, is

i a weak member as compared with the capping quartzite of the underlying Abrigo
= . Limestone, and so is often eliminated, along the strike, by being thrust back under |
: Q . the heavier more competent upper beds of the Martin, which are also reinforced by
: ‘ ¢ the still more massive hasal portion of the overlying Escabrosa strata.

Escabrosa Limestone, of Mississippian (Lower Carboniferous) age, is approxi-
mately 500 feet in thickness. It rests with such apparent conformity upon the Mar-

o } tin Limestone and with so little contrast hetween the rocks of the two formations, |
' ( i that the exact line of demarkartion is often difficult to fix, except by fossils. But, the "
i o ¢ HKscabrosa limestone is to he distingnished otherwise from the Martin limestone by
e i its general lighter color and the remarkahle massiveness of its hasal 75 or 100 fect. :
ﬁi ' 2 :‘
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Repogt OCa Miclleren Micesa by C 7L Sarle Ph. D,

In all outeroppings this portion appears as a ledge forming mewmber i the series of
sedimentary formations, and has a [ace decidedly steeper than that which marks the
Vevonian Innestoue beneath. Morcover a short distance above its hasal plane, large,
fiat, lenticular, black chert concretious 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 thinner 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 Iscabrosa 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 ldscabrosa in the Bishee area and are
not so coavsely erystalline in texture nor so distinetly crinoidal and are, as the cap-
ping portion of the formation at that locality, harder and less easily hroken. IFossils
are fairly abundant and wsnally silicificed. A

The Naco Limestone, of Pennsylvanian (Upper Carboniferous) age, in turn rests
upon the Escabrosa Limetone. Resting, as it does with no apparent unconformity
upon the latter and with no obvious change in the appearance of the rock, also ligl:t
gray in color, tho as a whole thinn e bedded, the transition from one to the other is,
exeep? oa fossil evidenee, rather difficuls to establish, There are, however, disting-
uishing: features, such ax, the vack in general being thinner hedded, of fiver, denser
texture, more brittle, often  breaking under the hanmer with a ringinrg sound,
the occurrence of a few thin layers of pinkish, weathering, impure laminated lime-
stone and a“few zones of impure_thin splitting Jimestone.

But part of this enormously thick (probably regionally 3500 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 earlier and lower, witli"eastern af-
finities and a later, with western,-and also with some Permian aspects.

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. :

1t has becu stated that the Tombstone-Mule Mountain Range 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

vevelling and grading down the relief. At one kuown point, the Escabrosa Limestone

was uncovered by these processes, as proven by the direct sedimentary contact,

which the basal conglomerate of the overlying Mesozoie series makes with it. This:

oceurrence of Mesozoic (Comanchean) strat . restmig by sedimentary overlap, upon
Mississippian (Paleozoic) strata, without the intervention of the Naco limestoue, is
- found about one mile, airline, south of Tombstone, along the erest and side  of the

ridge on which U. 8. Min. Mon. No. 3 stands, the monument itself being on the con-
glomerate. '

Resting uncomfortably upon the deformed and eroded surface of the Paleozoic
formations, in the Tombstone Area, as Just shown, and heginning with the conglo-

‘merate 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 oceurring in the Bighee section, to the south, which has been designated

+4-=the Bishee Group-and from-the marir.e fossils abundant in its mid-seetion known to
wDe_of Comanche or-Lower-Cretaceous age. Morcover, this hasal-conglomerate mem-

= herupward of 100 feet in thickness, in the Tombstone gection, is the homologue of
- 24
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¢ iy the similarly positioned conglomerate found at the base of the Bishee Group  and
(( T known as the Glanee Conglomerate. It is a thick irregular-hedded 4|cpt.m'lt, mnnpu.:«ed
' b ol sub-angular, poorly assorted pehbles and cobbles, the latter sometimes reaching
v sixinehes or more in diameter,
' 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 including the Naeo limestone—tho preponderatingly composed of frag-
( - ments from the latter.
; 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 surtace, formed by planing away of the old Permian Moun-

T e AL fe v A, et et Amm et mt M aN A temem el

¢ 7 . tains, predecessors of the Tombstone-Mule” Mountain Range, :
R ; With such an origin it would scem probahle that any exposed  igneons forma- »
, i + tious within the area would he represented by picees in this conglomerate, but in a - :
o . ©comparatively brief seareh none were found. :
T L Immediately overlying the basal conglomerate just described, is a zone, about
i 9 . ¢ one-fourth its thickness, ol massive reddish-purple, sandy mud-rock. The succeeding

beds are an eundless repetition of sandstones, sandy-shales, shales, benches alternat- :
ing in darkuess and great variability in textures. Some of the sandstones are arko-
s some are of pure well-sorted sand and others ave conglomeritic. Colors are vari- f
able, tho in general the heds weather a light-yellowish-brown cast, hut individual |
beds may he gray, buff, pale ter a-cotta to light  rastyzbrown. The shales in color
: . vary from yellowish, green, black, réddish {o \aricolorod shades. There are some in-
i ;. cludeq thin limestones, mostly dark blue to black in color.,

e i~ Aloggiven by William P. Blake—in a publication hercinafter referred to—of a
hole drilied. newr the present site of the Tombstone 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 beine in a “white limestone.” Six black shales, 2 to 12

feet in thickness were also encountered. -

The biue limestones contain an abundance of marine fossils and, tho poorly pre-
served, clearly show their age to he lower Cretaceous and their horizon probably cor-
respouds, therefore, roughly to that of the “Mural Limestome,” in the Bishee sec-
tion. where the marine facies of sedimentation is much more strongly displayed. This
limestone zone outerops in both Eastern: 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 Ifill, 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, whicl rests upon a basement of quartz monzonite. ¢

ITere a thousand feet, or better, of steeply northward dipping, thin to thick-bedded" :

limestones, many ribbed with prominent-weathering bands of brown chert oceur. ;

Apparently the original coloration of the limestone, as seen where least altered, i
! ¢ was dark gray to bluish, but now is in a large part whitened hy marbleization or giv-

I . en a yellowish color by garnetization. Near the top of this series of strata, where the s

+ 7 7 railroad euts around the northern flank of the hill, sandy and shaly layers are inter- °

hedded with the heds of limestone, : : :

reiasmet.Aeiumhaqus of less altered limestone layers, in the lower and mid-section of this
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. series, are largely made up of small Tamellibraneh (Clam family) shells, few over-an—

. inch in length, At first with Blake, Ransome and others, these beds were thought to-
~1"helong to the lower part of the Palcozoic series, but {he fossils relate it to similar .
_4limestone strata oceurring in"the Mesozoie seetiop, in the southern end of the Whet-
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stone Mountains, some twenty miles o the westward. ) )

Mctamorphism has in many places altered these Mecsozoic strata to quartzites
hornfelsitised shales, marbleized 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 Geological Map of tthe Tombstone Mountaing), 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 Distriet. Rocks of this age, surface more territory, however,
in the Western avea. ) _

Of the 5000 feet of Mesozoie strata. recognized in the Bishee section, presum-
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 rocks have heen mutilated by faulting and erosion, rather than that
they orvirinally had a lesser thickness.

In Plate ........... y 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 stratigravhic series,
anging from the Bolsa Quartzite to, and including the Mesozoic (Bishec) series.
While no igneous rocks were found in the material comprising the basal con-

glomerate of the Mesozoic sedimentary series, the brief time spent in seach and the - )
limited extent of the outerop.examined. by no means should-be considered as=con=**

clusive evidence that they are not represented. Such igneous intrusives as have been
found in the Tombstone area, however, are all of types such as have heen ohserved

at one point or another cutting the Mesozoic strata, and probably, therefore, -

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.
and southwest of Tombstone and reappears 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 pavt of a fault block whieh formed a roof-pendant,

_into the quartz-monzonite batholith, tongues and dikes of it extend into the Meso-

zie beds aud 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. Aplytie dikes and some small ones of pegmatite, prob-

ably differentiates in the final cooling of the mass, cut it at many points and in all
divections. Large inclusions or xenoliths, of a dark, finc-grained diorite oceur in it.
But from its known 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 disturhances which produced the present Tombstone Moun-
tains, raising and displacing the overlying fault blocks in its slow aseent.

Its contact with the limestones is marked hy their marbleization and garnetiza-
tion. The indications are that it underlies a counsiderable 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
San Pedro valley is an area of quartz monzonite porphyry (possibly thin section
may prove it a quartz porphyry), a little more acidie 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 ocur the more prominent peaks mentioned

carlier—Uncle. Sam Till, The Dome, Mays ITill cte. As indicated on. the . Geologic
?2¢
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Map it intimately cuts the Mesozoic sedimentaries. This quartz monzonite porphy‘ry
is apvarently the de-roofed and much dissccted remnant 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 Eastern 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 strecam action, it includes many quartzite frag-
ments and the Mesozoic beds in places are epiodotized and garnetized. Blocks of
Naco limestone brought up from denth, 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 xenoliths of the latter been found in  it. How-
ever, dikes, a little more hasie, mt very similar in character eut the quartz monzo-
nite and are of frequent and widespread oceurrence in the sedimentary areas. It is
probably a differentiate from the same desp-lying magmatic reservoir which furn-
ished the material for the quartz monzonite; owing its difference in  texture, most
likely, to more rapid cooling at a-higher level in the older formations.

Most of the dikes observed in the Tombstone area have roughly mnorth-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. o

The dikes of more acidic type occur citting 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 Minc.

____4A 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
evidently post-Mesozoic, and all appear olider than the quartz monzonite porphyry
dikes. ®

In the last named locality dikes, sills, flows and agglomerates, mostly acidie,
tho some are dioritic and andesitie, therefore intermediate, oceur in disconnected ex-
posures, suggesting by their position and relations, that they are remnants of an
older Tertiary series, and antidating the nearby 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 petrographic eharacters should throw mueh valuable light upon the Tertiary
history of the Tombstoue region and the formation of the ore deposits,

GEOLOGY AXD ORE DEPOSITS 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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Report On Meiliver Mines=B8x C. J. Serle, 1. D,

lowest and highest point within the mined arca is a difference of approximately
450 feet. Exeept for occasional patches of detrites along the foot of slopes and in
the bottoms of draws the rock formations are well exposed. All parts of the arca
have been made aceessible by mine roads, which conncet_with the Charléston-Tomb-
-stone.highway.” (See Topograjiliical ‘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 helts of shale  interbedded with thin
sandstone platten,—and with one exposed zone of limestone. Two outcroppings of
Paleozoie limestone oceur, one Pennsylvanian (Naco) in age, to the north; and the

other Mississippian (Eseabrosa) in age, to the east. A small arca of Mesozoie, not -

indicated on the map, also oceurs, just north of Unele Sam I1ill, surrounded hy the
quartz monzonite porphry. Paleozoic rocks arce helieved to underly, in their natural
relation, the major portion of the area covered hy the Mesozoie sediments. The Me-
sozoic strata have a generally gentle and rolling dip to the northward. The Paleozies
are slightly at vaviance in dip.

Several north-south dikes, appearing to be a little more hasic than the quartz
monzonite porphyry, the largest reaching 20 feet in width, cut the scdimentaries,
and one observed, continues northward into the granitoid monzonite for some__dis-
tance. In a single known instance, in this avea, oue 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 brecciations
along them. It would bhe well to determine this fact in conuection with the north-
south, main contact, hetween the quartz monzonite porphyrysand sedimentary for-
mations, on the Mellgren ground. .

The ores ocenr mainly in master fissures or shear zones, roughly in  common
north-south strike, with a decided tendeney 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
District).

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 by 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 he-

_low, arc oxidized or secondary, silver-gold ores. The silver oceurs in-the ore-as a

chloride, indide, hromide and occasionally a small amount of sulphide, usually 40%
as chloride. Vanadium is sometimes noticeably present; iron and manganese oxides

occur, rarcly amounting to more than R +q 8 per cent, generally merely stains. Some
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traces of lcad in the form of Mimetite, (Lead Chloro  Arsenate); Cerussite, (Lead
Carbonate); Anglesite, (Lead Sulphate); and Pyrvomorphite, (I.cad Chloro Phos-
., Dhate). are oceasionally ohserved, and near water level, small bunches of ore running
as high as 9% in lead, have been encountered. Copper carbhonates 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 shipped has hzen about
T+%. _

Many of the shallow gulehies, or washes, of the area appear to owe their rectilin-
i car eourses to lines of weakness determined hy the position of such - structure as
. fault, shear and hreceia zones and to interformationzi contacts. The formations and
structures in such positions are usually morve or less ohscured by alluvium and they
¢ - shonkl he prospected eavefully as likely places for veins, chutes, or less regular ore
bodies. )

The Westeru portion of the Tombstone District is largely undeveloped,. There
has been no systematie development of the ore hodies and no deep mining. No cen-
tralized workings for large scale operatious, 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.

T'here is little doubt that blind veins will be encountered, when cross-cutting at
denth iz dene. e

. CONTINUATION OF TOMBSTONE ORES BELOW THE LEVEL OF PERMA-
TUNBNT WATER. ot e e o & i fo g I G O i it et _
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 °
in opening up and mining of the ore below water-level was in progress. Extensive .
bodires of ore of good grade were found and shipments were heing made from these !
ores betow water, at the time of the last pumping operations, 1906-1910.
A review (E. and M. Jour., June 13, 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 mining below water-level for the year. Devel-.
Opaent o e estent 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 15,070 tons of ore of which 10,670 tons were
willed and 4400 tons were smelted. Of the milling ove 4443 tons were zine ore and
averaged 0.0+ oz gold, 105 oz, silver, 183 per cent lead and 22.6 per cent zine.***#* 7,
The bulk of the zine ore was mined hetween the 700 and 800 foot levels, in tthe Silver
T Thread mine and was sulphide. '
L} ¢ ( T It is reported that in the Lucky Cuss mine, one chute of ore, in tight ground,
P 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 District, the following being .
some of them:—Contention, Grand Central, Luck Sure, Emerald, West Side—East-
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o ern area; State of Maine, San Pedro, Louise (Randolph), Fox, Bonanza, Joseph No. 1,
1T . ete—Western.

The following excerpts from the report of W. P. Blake, (Opus. Cit. “Tombstone
n and itz Mines™’) furnish very conclusive evidence of the persistence of Tombstone
L ores with depth and into the water table. '

==~ Under the caption-the**‘Contention Mine,” Blake statesi—
* ““In the winter of the year 1882 I made an extended and eareful study of the
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workings of tthe Contention, Tlead Center and Tranquility Mines in cowmpany with .
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the late Mr. Isaac K. 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 fo note their continuity and satis-
factory evidence of the downward extension of the lode and its ores into and helow
the water. I was not present when the water wag lowered by pumping, but' in com-
i pany with Mr. James had previously becn to the Inwest winze on the lode and saw
a strong lode of quartz extending into the water. It 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 heen 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 statemeunt by competent observers and judges at {i
that time and sinee”is that ore Values will be maintained in_depth. This is my be- i
licf also. Tt is based upon the knowledge gained as above stated and upon the ™ fact |
- that T have recently visited different parts:of the 600-foot level of the mine, where !
winzes have been sunk to and iuto the ground now covered hy water and have seen
geod 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.

» At several points where mining operations on ore-bodies .have reached water

- o en s oo 10 e
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~=maly_in mining if the ores so_liberally. formed above water did not extend with equal
xaluc-belaw.its.lexel{Tt 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=
result of the mighty erosive agencies to which Arizona has been subjected. The an- .

cient surface was probahly some hundreds of feet higher than now, so that the ore *

~ .

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 shown. But ¢,
Ai is now a matter of fact ratherv than theory. While not present when the two great {}
pumps were in action, one at {he (frand Central, and the other at the Cont :ntion, I }
am most creditably informed that ihc water was drawn out enough to permit of
winzes being sunk at intervals below the 600 foot mark for the purpose of testingf|
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 ¢
. 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 fect, and that the ore tak

ton." Orce of excellent grade was found in othet Winzes buf this winze was the only'< |
one in which considerable drifting was done. x

Another letter: “We are running a drift on this west ledge northward from the
bottom 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

¢
)
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0

. deposits we have been able to mine were once below the water. And if we lower the |

4

‘in regard to the extreme southern portion of the Contention lode:—‘‘Mr. Gage, as {
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level, the evidence of .continuity have been highly satisfactory. It would be an_ano-.. 2

I

en therefrom averaged over $100 in gold per ,étvc

-
L o

gy

s A 8 ¢ o e e atem = sl ek S it imee. 5 pale s B N e = T



R
o e X3
? "y ¢ = : i.. H
" ( o

e
C L
e ¢

2

W triet, in source, are attributable to voleanism, that is, to some upward movement of." .{ . -
~ L lavas, differentiated deep within the Earth’s crust, from which segregated and freed " {
- . invaded older covering formations;-or it 7t
-, may be, into the upper earlier cooled portions of the infrusive igneous mass itself. ek
- In working out the genesis of the Tombstone ores several observed facts must .- >
.. be cousidered and several facts, more or less suppositions, or theoretical, : B
.1;. supplied to explain certain observed relations and occurrences. BeOo
(op B | of the orcs mined thruout the Distriet—. {. .«
‘2t 3 such variations as are observed being attributable, it is believed, either to degrees of -} -
" secondary alterations or segregation, that is, to the decomposition
it tion of primary ore,

;. ~more or less orderly change in the primary
4, arrangement or zoning of the metals, outwardly from the source of mineralization— -
i . either vertically or perepherally and ex-centrically. : L

7 0 the community of origin and a single metal- o g

..- logenesis for these ores, is the fact that a common-parallel, northerly and southerly’ ‘ %

#4 " trending system of fissures or shear planes provided the usual pathway for the as- -3} -:..

. {= - cent, distribution and deposition of the ore-forming elements, the other . available .
<. structures, which antidated this fissure-system, such as fault-planes, folds and bree- i’
controls. And that the master system of fractures - #

_{ ~occur not only in the Mesozoic strata and igneous i

wroc senting two successive major intrusions, narrows the date of formation of these fis-
..+ sures down to a ratker late peviod in Tertiary time and quite s

i.:.{= formation of the Tc¢mbetone ores'in close sequence wiih the younger of these two in- i -
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.. south end of the property,
" bodies of ore yet untouched. He writes:—
* the southwest corner of the mine, :
- ter level as it did in the north end, but not quite as large bodies. In fact we have' . P
. 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 south of and near .
" the old working shaft, and the third near to
- tends partly into the Naunkeag,

- ward continuity of the ores to
- there is no doubt as to the ores continuing to great depth. Additional and corrohora- - ¢ :
.. tive descriptions of the continuity of the ore into the water in many of the other .{.:
. mines could be given on past development. ¢ _ s &

_ the Westernarea and the Mellgren property is discuss- -4 -,
- ed under the latter topic “‘Description of Individual Claims.”’ MR

=
&

| metallizing elements were expelled into

" . ciations, in some cases’ furnished

- the quartz monzonite porphyry, described
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Report On Mellgren Mines-By C.

President and General Manager of the Grand Central Mine was familiar with. the '

~ore developments, and at my request informed me regarding the indications at the *
where it is belicved that thorough exploration will reveal -

We found some very good ore bodies near -
which I have no doubt will extend below the wa-- -

the southwest corner, which chute ex- "

the report of W. P. Blake prove the down- "
and into the water, in'these Eastern area mines, and . .

X The above data and extracts from

The ore at water level in

GENESIS OF THE TOMBSTONE ORES, -
.The formation of ore deposits, such as we are considering in the Tombstone Dis-

the

There is an obvious general similarity

under the oxidizing influence of gravity impelled, circulating "
meteoric waters or to difference in depth in the ore (presently to be considered under

t. the discussion of the Zonal Arrangements of Metals) at which mining is carried on: .-
=~ —dependent either upon differences in depth due to unequal ®erosional stripping or

to changes taking place corresponding to increasing depth in mining, which reflect a -
constitution of the ores and a sequent -

e

- Another circumstance pointing

rocks of proven later date, repre-

trusions. . i , A
There is little room for doubt that the

rect contact between these igneous rocks has
s & BRI ~ L ' 3
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must be .{--

and recomposi- .-{

definitely places the |-

quartz monzonite..or. .granodiorite “and se«f-=ie
earlier, are differentiates from the same o
magmatie reservoir. And, it will be recalled that while it was stated that tho no di- .
becr observed, yet it is quite conclusive-- 4

/T

a side line claim on the west of the Grand Central’.”” ;.- '+




i .5 metal zone upon the other; the same graduation in temperature a

s r'.':'"qu' the ores of other metals, to those of copper, often observed. -
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Report On Mellgren Mines=By C. J. Sar_lc, Ph. D. S Y o
“. "1 ly established by the dikes, apparently very closely related to the quartz monzonite , .
- 1. porphyry, which not only cut the Mesozoic strata, but also the quartz monzonite, that” |.
1. the quartz monzonite porphyry is younger. This would then conhect the formatl_on
¢, i:i of the ''ombstone ores with magmatic surgence which placed the quartz monzonite
-4 “ porphyry and, therefore, occurred as a late phase in the formation of the Tertiary, .
i 'ombstone-Mule Mountain Range. Furthermore that it was very late, is indicated by - .-
4,* 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 ¢ T
.+:"-. 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 zonme, -
.+4 .- in adjustment; effecting not only the upper alrcady congealed part of the quartz ;;_
w1 72 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 : } -
}é planes and the formation of dikes of very similar composition to the quartz monzo- ,” 1.\
.1 % nite porphyry. - ' AR 2
LA™ Following very close in sequence upon the formation of these dikes, a final" -
““depth differentiation of the monzonitic macma led to an upward migration of solu- &
- tions rich in metals, and ores were deposited on the walls of fissures, in part already 8. .2
= occupied by dikes; in the dikes where fractured, sheared or hreceiated; in  replace-: ).
.able beds, in breccia zones along. the fissures, and in the anticlinal structures.. R
.+ u{:-. ZONAL ARRANGEMENTS OF THE METALS AND POSITION OF THE *- by
*{! - MELLGREN VEIN IN THE ORE COLUMN. ALY . 2
"{.  Four widely spaced, great metallogenic periods, the results of as many distinet
. regional magmations, are recognized in the geologic history of Southern. Arizona. ”:";
i". These magmas were copper rich and the source of the deposist of the noted campsiéifs.:
. i~ of the great ““Copper Belt of Southern Arizona.” They also produced rich and size=..:"
& [+ able deposits-of gold, silver, lead-and, in ¢ertain phases, considerable deposits. of the
3 £y rarer metals, such as vanadium, molydenium and tungsten. ™3 T

:: . The prediction ““She’ll go to copper with depth,” often heard expressed b'y’min‘-: i

ing men, in discussing properties in Southern Arizona, when ores in surface:show-
irgs and in mine developments are gold, silver, lead or zine, Qr combinations of these: "
. in value, is a recognition, based upon many observations thruout a wide extent of coun-- .-

oo ".?";’- try, of the almost invariable occurrences of copper, where conditions for ore formations. .
“}:xhave obtained—most important in its bearing on the matter in hand—andalso, implies- ::}-::5:
41 *a clearly marked tendency in the deposition of the ore minerals to form a zonal -ar-.{i<
; s. In this arrangement of the metals, that of lead, zinc and cop- .
r o\ These zones are gradational or overlapping how-.:
»-ever, and sometimes apparently there has been a telescoping of the zones of deposi-=" §, ~*-
. - 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
1+ under different, but more or less eritical temperatures and pressures. While the- gra- ‘-
‘+*.duation in temperature and pressure required to bring about this zonal .
1" most naturally should be a factor of depth, leading to . the. super-impos

-

disposition;. . |
ing of one T}
nd pressure, it ap- f i .

1"’ pears, may take place laterally, or ex-centrically, Jjudging by the peripheral position® -
% 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 -
1=+ the outwardly diffused or migrating inineralizing produets form a 'differentiated ore’*if .7
}.Amagma, would find most perfect adjustments-in zones—and most dcfinite and. clearly. § Jex
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Report On Me"grcn' Mincs=8y " 3 Sarle, Ph. D.

“ 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. 'I'he serial succession of metals in depth
could be carried farther, but has no special application here. Erosional stripping,
post-metal faulting and crosion, may have brought any of these zones to the surface.

This zonal arrangement of the metals may have been in a large part obscured
by the destruction, leaching 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 be interfered with,

" due to the rapidity of ascent of the magma and ncar 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 are sometimes observed which seem hest 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, seemingly produced by magmatic

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

&k

‘writer, appear to he distal or ‘peripheral.

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 before, changes of primary ores connected with weathering and ero- 4 1

sion; the decomposition, leaching and recomposition of ores, may obscure the original
zonal sequence of the metals, leaving 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 conunon 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 desceribed ores of both the Eastern
aud Western arcas, and flinding them essentially similar or gradational—tho  dis-
guised by secondary alteration, as noted, to find that there is a clear and definite
sonal sequence of the metals and that the zone of ore deposition is of great vertical

thickness—and moreover that the ores may be expecféd to continiie far below_any )

depth_explored either by erosion, or the lowest level to which mining in the District
has vet penetrated.” » A

In the Bishee region the Paleozoic limestones— Abrigo, Martin, Escabrosa —
are the horizons 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, occur in the overlying Mesozoie strata in the southeastern part of the area.

m e b, rveen & ¢ .- el e REerss e e s wltamEs Sl fe A B S S B« 4 P e e
i — e s i

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

with some zine, ave mined ammally., The ores of the Bishee District do not oceur dngcd -
fissures or in bedding-plaue deposits, as at Tombstone, but as metasomatic replace-"

ment hodies. The relation of the lead ores to the copper oves, so far as known to the -
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.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

. ores of the southern part of the Eastern area, represent a still higher horizon, in

-about 4000 gallons per minute, was neeessary under peak load.

Report Qu Mellgren Mines~By C. J. Sarle, Ph. D.

In the Tombstone Distriet, as previously shown; all horizons from the Bolsa
Quartzite thru the Naco Limestone, the upper member of the Paleozoie series anid
including the Mesozoie (Comanche) steata at the top, are repositories of ove,

Tt 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 ecombined
thickness of the sedimentary series. It may be, exclusive of the deep lying copper
zoue, approximately a half of that thickness, say 3000 feet. That it should include
formations representing the entire stratigraphic suceession, however, may be ex-
plained if account is taken of the different positions the various fault-hlocks hold in
relation to the souree of mineralization and the variable height of magmatic ascent
or wedging—aund within a eritieal range or zone of temperature.

Erosion in the northern part of the Bastern (Bunker TIill) arca of the Tomb-
stone Distriet 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, cnter upon the lead-ziue transition, or next lower metallic
zone. ) ,

Tu the Western (Mellgren) arca, the 400 feet of gold-silver ores, taking the deep-

portion of the Fastern area. b 3
Some of the veins of the Western arca show considerable . perched __secondary

manganese ores, manifestly hrought downward and concentrated from a higher erod- . §- -
L) Sy A o e e B L -

ed level in the metal zone. The manganiferous silver and argentiferous manganese

sequence, lying ahove the silver-gold ores of the Western area. As proved in several« j-

mines this manganiferous zone is at least 600 feet thick. o

Considering the thickness of the several other zones, brought out by mining de- ‘{
velopment, it probably is reasonable to assume a thickness of 700 to 800 feet for the .
Tim zone; allowing for a lead-zine transition at the top and a zinec-copper transition
helow.

i[‘he above thicknesses of course are only approximations and : tllelre is much
overlapping due to secondary changes*Summed up: heginnin - with _the mangani-
ferous :E(m::. 600 feet thick; s’i'lver-ggld -Zonge, mv-:)DIO fé‘egf;"‘l'é':'x%hsilver-golm eet;
zine 700-800 feet, gives the total thickness of the ore zone, or depth of ore column,
rot allowing for éopper ores helow, in the Tombstone section, as_2700; to 3000 feet—
all told—m(_i_j‘t_}ggx__p_‘c_‘foun(l to be greater. »

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

gold oves, a zonc of lead-silver-gold. 800 feet in thickness, followed by complex ores
to a surmised thickness of 700 to 800 feet. - ~

persistent structures, should have helow its surficial zoue of 400-5C0 feet of silver- i |
:'d

ichment of the ore body some short distance helow the present  level of ground-

Q Downward leaching of the upper part of the lead zone should produce an en—)
1

{
rater. f
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 fecet; |
but it is assumed to he at least 500 to 600 feet to persistent primary sulphides. ;
WATER IN THE TOMBSTONE MINING DISTRICT. ' ' i

.o A much discussed question when Tombstone Mines are mentioned- is- waters-In-=} s

the Eastern arca, pumping is a big item, as in sinking the- Boom-shaft-to— the 1000 ={==—

foot level, which is approximately 400 feet helow water level, a pumping capacity of

84
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Report O "dellgren Mines=B8y C. J. Sarle, Ph. D.

WATER IN TIIE EASTERN AREA. :
Some past history of water in the Eastern area, with extract from the-peport of
W. I’ Blake, will be of interest. _ ;
EXTRACT: The camp wax al Ciest a dry one, and mills were located on the  river,
b thus involving the neeessity of an expensive wagon haul. There was little in the ap-
' pearance or the blll‘l()“ll(llll"‘\ of the camp to suggest the existence of  water, and
t when it was struck in the %llpluuct shaft, at a comparatively shallow depth of 500
; feet, it was a surprise to all. Other shafts, including the Contention, Grand Central,
¢ West Side, ITead Center and Empire reached water soon after, and demonstrated
i that it was to be found at practically the same level throughout the District. The
§
i

e sa et s g el

mines at this time were working in high grade ore bhodies far ahove waier, and no
( doubt was felt as (o casily pun.ping it out and continting down wher it siiould be-
A" come neeessary. Tae (ranag Ceneal Company installed a iine of direet acting steam
pumps eapable o ogaising JiO00 ¢ allons in 24 hours, in. i. de the surprise of all, the
withdrawal of this amount of water produced no appreciahle «ffect, 11 e Contention
Conpany then put in a pl.: at of 2 ineh Cornish pumps at a.- expense of alout $150,-
‘ , GO0 and capable of raising 1,000.000 zallons in 24 hours, and again pumping hegan,
E and an attempt made to mul\. but it soon beeame 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 eapacity, and at a cost of in the neighborhood of
o H,,;,,, 5..$200,000.00 and.together the-two Cornish pl.mtq gained steadily on the - water =and. »
’ . “sinking helow began. But much valuable time had heen lost and from a lack of ap-
reciation of the seriousnéss of the problem, the rate of dividends had gone on un-.

*
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|  diminished, without retaining an adequate reserve for contingencies—+F
. ;((»ﬁ —3 there was a lack of harmony among those concerned whlch prevented the attain- .
“ment of the hest results. _ . ¥

THE WATER CONTROLLED.

A depth of 100 feet helow water level was r(-'u'hod. aud it was demonstrated
: that the water.could he controlled; that it was in faet, a hasin whwh. once exhausted,
- . ecould be held in check with a moderate expenditure for pumping. Other-mines than
' the Grand Central and Conteution took advantage of the recession of the water and
kegan pushing down, proving the coutiniznee of the ore helqw water and its excel-

i+ - 41 lent grade. Both the Graid Central and Counteution shafts were vertical, and it was

O P TS §
o~

- 2K necessary to cross-cut for their ore hodies. This was going on and  very rich ore

5 g found that in the Contention assaying about $100.00 per ton in gold. -Up to this

e point (May, 18380) the situation was good. The mines were still w orkmg in ore ahove

! ( the water, and it had heet: conclusively shown that the water could be controlled and -
B\ mining go on indefinitely, when a dizastrous fire uttelly destroyed the fine Grand |

Central hoisting werks and pumping plaut. Theve is no doubt that the Contention ¢ -
pumps could have held the water in check alone after this  disaster, wuntil ‘other
machinery could have heen put on the Grand Central, but dlfferenceﬁ arose between
tlie companies and pending a settlement of these the pumps were stopped and *the
C shafts atlowed to fill. Finally, through the carclessness of a watchman, the Conten-
& tion plant took fire, and its complete destruction postponed mdeflmtcly, the work-
i _ ing of the mines helow water.

o . 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. (EXD OF EXTRACT)—Iusert :—=In 1900 a consollda-‘
- _tion of most of the properties in the Eastern area was effected, known as the TOMB-

.
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T'STONE CONSOLIDATED MINTING COMPANY, and again sinking was &t.u’tcd»
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Report O :‘vlt'".;:l'('fﬂ Mives=Ry C. J. Sarle, 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 are 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 combined pumping capacity
of the old Grand Central and Coutention pumps. They will he placed at  the water
level in chambers excavated for them, and two will -be laid down there, oue in re-

Other pumps of the same type have been 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 astopping the discharge of water.

There will be four 200 horsepower boilers of ths Morrison zorrugated internal
furnace type, each 10 feet ‘in-diameter and 15 feet long:*Crude oil will be used for
fuel. (END OF EXTRACT)* s

Following the above data, a resume of the history follows. The Tombstone Con-
solidated Company, with the above equipment commenced sinking and a depth of

. 1000 feet was reached. Three breakdowns during sinking caused delays and great ex- .
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 timbers 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 done helow water level since the Tombstone Consolidated opera-
tions."With modern electric pumps as compared to the old steam pumps, unwatering}
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of the mines, in the Eastern Tombstone arvea is but a question of proper financing._?l', B3
I have gone into the pumping data at some length, in view of the fact that there !
is an unwarranted opinion throughout mining circles that the Tombstone water f

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

--.190 feet.. The water level at the Boom (Eastern area)-shaft is-approximately-at the--

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

Jevel standing 290 feet higher than the Eastern water level. AR
Zi. .. The monzonite batholith mentioned under geology here becomes important, and

a sketch, which is a part of this report will graphically illustrate the point I am
outlining. (See page........... ). The mounzonite runs northerly and southerly and near-
: 36
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ly separates the Eastern and Western areas. It is self evident that this granitoid
;. rock is deep seated and impervious to water, and in connection with the Western
{  structures has a direct bearing on the water.

{ To determine an approximate flow, I commenced sinking in the south Bonau-
za shaft at water level, with a small Snow boiler feed pump, run by air furnished
by a one drill compressor. In this manner I reached a depth of thirty-four feet be- -
, low water with a computed flow of 40 'gallons per minute. As a further cheek on the
A ( : - water flow I ran levels to the old Manilla Mine, which shows the same water level !
s as the Bonanza. This shaft was sunk 500 feet below with an estimated flow of 100 ‘ 3.
E gallons per minute. Work below water in the Chance and San Pedro niines (of' th_c b
e & 7 Western area) likewise show the same relatively small flow, ¥ From this data it is /7

o - safe to draw. conelusions, that water will be no_draw hack for at. least 200, feet, below
A ( 1 - e present waterlével at the (;.‘\Icllgggg} Mines: with a probahility of a much greater / |

B e e e S aE——— s e o b slios
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depth withaut a, large pumpiiig plant. [Mhis water will he a decided asset o, mining

: - and milling opevations_."; e e T 4
e THE MELLGREN GROUP IN GEN ERAL.} R, S R
- The portion of the Tombstone District covered by this group is to some extent |
undeveloped as a whole, a nnmber of the claims having hut little work done upon the ‘..
veins and ore chutes exposed on the surface. There has heen no attempt made at o

i deep mining, the decpest workings being at the south Bonanza shaft, which js I :

down 34 feet into the water; the total depth being 230 feet-from the collar of the. -4~

: + -4 whaft, T T R ;o il e e il

by X There has been no systematic development of the ore bodies’ or centralized Aty

b t+  workings for large scale mining- operaticns; such as cross-cutting the country, to {.

] | cut the parallel Jorth-south trending . vein system, and the development of these g

e ' veins along their entire strike, theZwork so far done being more._in the form of what i
' g ;. miners call chloriding, that is, the gophering out of the high grade lenses. The ex- 1 -

‘ - ception to this rule is seen in the North Bonanza stope. This. block of ground from ! : h

the 100 foot level to the surface aud for a distance of 160 feet north of the shaft, .

_ wasg mined by the filled stope method, the vein heing mined as a whole, taking the : {

o lower srade and high grade portions together, which furnishes some very interest- | -

= ing data as to vein valuation, in taking out the ore en-block, such as would be follow- . 5
ed in large scale operations for milling. . : ; afa

: There appears to be little doubt that at such time as cross-cutting at depth is *{. .

+ done, blind veins now covered: will he encountered. This supposition is. strengthened -3
by the general topography of tha surface. it being quite evident that many of the
gulches or washes are formed on vein or <hear zone fractures, these structures pro-

® ducing the depressions by cresional agensies. The probahility of a general minerali-

C 4 zatign in shear zones and breceiated areas near faults and contacts is exeeptionally

: focd. . v
- It has been shown in the geological discussion that the great depth and the -

mumher of the parallel and Lcross-veins makes the potential Qle reserves very large.

when corsidered collectively. There is in addition to the vein system, the probable

9 wind unexplored Paleozoic formations underlying the Mesozoie, which in the Eastern

o area produced large ore hodies, » :

: There are 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.7This howéver will be gone-into more fully ;§

. under Description of Tndividual Claims. x LT # s g i

77T Of the mary thousand feet of work done, all has been accomplished under a great™ {
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el plty

1 ( <)) ingin this manugy it has yielded a good profif] the devélopment behig GioFe than | .
RS f(ﬁ‘ by ore extraced. Very little attention has been paid to the lower grade or mi o |
=iz} ores. In"the Past when the values dropped below a shipping grade, it was considerg}"-i e
w2 | ed that the ore had pinched out, this being far from the case as a milling grade o -
«+ 1% ‘4 Y.ore was usually left. wi . g
7 wedts” | An interesting feature of the qre at water leyel where it has been encountered is -
N aeetedl the faet that lead values commence to show up, and it is reasonable to expect a lead ' | &
4. 0¥ | content below waterXFrom indications of the veins at the water level Lbelie th!?gé

" handicap, mogt of it being done by hand steel and whim or windlass hoisting. W L/'f:?'
oalg e
n

.1 - larger and more uniform yalugs will be encountered helow water. Gold values ixe Y
»"1i ‘crease slightly with d_(;eP:.h. The principal values so far extracted have been gold and) -{ =
.. { " silver, with silver predominating, all in the oxidized-zone above water.x® - r o0

~.'Fr . A very interesting condition in connection with work done by the later Hermal:ii.'-'_" o
_:}.v- Trappman, in the San Pedro Mine, (One of the Bunkei Hill Mines Company claims’,

& - {2 in this area) was the presence of Chalcosite (Copper Sulphide) in the dike rocks,.in: ;
7 KA -+ }.." the working below water. The copper content was not of commercial value, it occur- . §{~ 2
:3-7 <= 54" ring very irregular and spotted. Whether this will with depth lead to copper deposits,~J{ =:
s e .o L only future work will tell, but there is to my theory the possibility of copper . ores’
:,‘i.,r'j..-t..,.;::;;_'.s.- & L"Lh d(.‘]!th. i - . i | T ] A ™ R
b, 1.>' DESCRIPTION OF INDIVIDUAL CLAIMS. P SN

- BBONANZA. i gty * - i

£¥ - This is one of ithe early day locatld“n“é’“Gf:tl\;e 1stfi5t:‘havmg_‘been Tlocated . in:
.+ 1880. The first work-done was upon the extreme south end of the elaim. An incline: 4 et
- shaft was sunk to a depth of 200 feet and at an angle of about 70 degrees, following syif o

ot "h “.‘
% o NY X
Y %

Sy, & Y

.
Ry BNt

e,

e

Q. - the dip of the veinXVery high grade ore was encountered, values up to §3E000.09 ner+ 1357
:: + ton being mined. T was shown the smelter returns Irom the settlement sheets, from -;:

'~ the files of Col. Wm. Herring, (now deceased) showing ore of value  in excess - of.’ 3
- $2,000.00 per ton, one shipment being for a lot of 22 tons, with a value of @2_7?&%9 ) Eg
+. per tonx(Figured on value of silver at that time). Working in a small way - this { i Qe
' i- mine has produced about ﬁzagiog%g.oo in high grade ore, high grade lenses having been {{
+f i encountered in workings off of tlie south shaft and off of workings in the north shaft,J {4
st .which is at a point on the vein 1,000 feet north of the south shaft. R Rl i
-, - The vein havirg 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-3}+¢
* «listance, as shown by Longitudinal Section of Bonanza workings, attached to . thisi:§ 7
~report. Crossing the south end line this vein runs into the Chance ‘claim, and_‘{%i:
% from this mine there has been aboyt.$600,000.0Q. produced. Attention is' here called ' { <

Bl A T

:7-to Bonanza Mine “Longitudinal Section,”” showing ore_going_down.infq_: SEN P
L - On:the Chance side, ncar the Bonanza south end line, values from 100 to 1200 ounc=-«
. § ~; cs.in silver per ton and on the Bounanza side up to 800 ounces. h =

SN

7. Work is now in progress off of the 100 foot and 200 loot levels of the north’ Bo— :
Cifrpnanza shaft. From the stope marked North Bonanza Stope, on Longitudinal ;{42
{ .~ Section, - ‘above the 100 foot level and north of the shaft 160 feet. in ..

S

L g 10 length, Wﬂ—-ﬁa&.hwfn__shmmd._ Mbout 920 tons of ore -were put?*."'." ‘
ey a*4 s, through a test cyanide plant for the purpose of collecting data as to cyanidization, B0 2cad

a7 * | -which gave a bullion return of $14,000.00, based on $1.00 per ounce silver. This and{’ } .7
| ) °*’ numerous .other tests made prove ' is.ide waniding. X ° . - a0
¢ o 1" .. XThe average width of the ore as mined, shown by stopes in the mine, is about 4\
1't1: feet. The -value of the ore is very irregular, but from ores so far extracted in the de-.f.}*1.%
‘fi<iivelopment of the vein; has'averaged above $25.00 per ton, (at the varying prices of{ { 875
“1.:silver as mined). this figure not including some of the real high grade lenses which [ §:

?.'havg been enc_ounterea. In stoping operations in the north Bonanza stope, I have had/: :._?
ISR S o $ 5 g ‘, . R L A A

© e




assays up to 3,000 ounces in silver and 4.00 ounces in gold per ton, over a wxdth 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
probablhty of encountenng further high g_xg_c_le chutes in future operatxons seems gl-- a1
.:-,most cerfain. x B
¢ 5 Two undeveloped veins crop on this clalm, one to the East and a cross-vemg run—._g-
mng ‘into the main vein. Pt
;> An examination of the Longltudmal Section will show ore developed. Where the
{"vein is exposed going down into the water the condition of the vein is ag strox_xg as "-_.»_.
__above water levell .
KANNEX 40 AND 41)\_ ' A
... These claims, formerly the property of the Yellow Jacket Mlmng Company, X
have produced ahout $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 "fi
i distance of 1900 feet and the other for 1100 feet. The work on this property like': 3
“the Bonanza was in search for high grade ore, and development has been . in’; ; the s
' -form of scattered workings, the dcepest point to which mining was done is 250 feet wfi
\' ‘These veins propeﬂ'fﬂcvgfl_d will add greatly to the group tonnag_e. SRR Sk
“JOSEPH'NO. 1. : e,
%", The present owners sank one shaft from the surface to a depth of 220 feet on tho
3 veln. at a point about 400 feet north of old workings from which $60,000.00 . was. i
. mined by lessees, in high grade ore; the vein was irregular as to value in sinking, a A
“number of cars shipped during the sinkinc operations giving a return of from $12.00. j'
-to $40.00 per ton, (silver at the period of mining being around 0.50¢ per ounce) whileY*
~on'the 100 foot level one small pocket of 414 tons gave an assay of 5005.0 ounces sil- { -
-ver and 5.01 ounces gold per ton. Lead in the form of Galena (Lead Sulpkide). . . Wanf 3
: coming in at the bottom of the shaft, the last assay running 90.00 ounces " in’ s).lver A O
and 0.41 ounces gold per ton. . St thepr 5 - "“f_“
% 11 work here was with hand steel and whim hmstmg Mmmg bemg very slow
‘at this. depth under these conditions, operatlons ‘were- suspended and no WVork has g
;been done in this shaft in the past 12 years. - o # TN
. i This vein like the Bonanza has a strike of N 20 E, dip 70 West. . It is:on thls *« i
s “claim _that, the shale .occurs. To the east of this’ vein about 150 feet lies the Mamie {j -
e '.mme, which produced $250,000.00. from another of the parallel vein system.™ i -,;

tgi i In this shhaft Va(;ladlmte (Lead Vanidate) is encountered associated “with ‘ gold ( '
& 'au silver, the vanadium which may develop on this group will, with proper milli
3% facilities, be of mercial x,a,h_e"’l‘he Charle"fon”v%nadfum belt exten: north into

v this group, very- little attention having been given to .its possibilities until ‘quite re-
;v‘eently. Mention is here made of a va.nadmm content in some of the ores in the north

o i g ot - — o
‘-—.ﬂ-—'

Bonanza workmgs X
-.fJOSEPH- NO. 2, % o4 ' ‘ R ORE o

** + This is the old- Wmfled mine and it is from these workmgs that ‘gome- of the :
est grade ore in the camp came from. (Haying a h;gh gold content). The value 4§ 37
he ore was very irregular, the high grade lénses coming in small. Apprommatelv. 28 adn
_ $ 90.000 wase produced from the high grade ore from the mine. The vein had the 'same.

". strike and dip as thc other veins mentioned above. '.j gt " R e T
PI\'TONO.:; . e > ',..I-u.‘ :"-_.'
% o Very little work has been done on this clzum. but xt is valuable ln the undeveln. 4.
4oy 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}“t.s
vx} = guch tlme"as*-mﬂlmmfacxhtlerare ot*'hand or the cuttmg of the vem at depth, thlB*"' e
3 '.*-vem wxll be another producer. S 3 o,

.
S 25
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" be developed.

. SMELTER TREATMENT CII *RGES.

- I believe it will eventually become one of the largest producers. The contact eropp- i -

Rq_vm‘t On Mellgren Mines=By C. [, Sarle, Ph. D.

EMPIRE. o - p
This one of the practically undevelo;:ed claims, but I wish to mention it here, as (

ing here is similar to the Oregon-Prompter contact, from which seyeral million dol-
lars has been produced. I highly recommend development along this contact at depth.
ANNEX NO. 12. . ' t

Another undeveloped claimn, but being the cast extension of the Junectta Mine, f :
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. |

The claims lying south of the State of Maine Mific are in the undeveloped stage, 5
surface ore having been found in places but owing to their being in line, with the '
strike of the State of Maine vein from which $3,50( 000.00_w

A discussion of each individual claim is hardly necessary, some of them having J’
but little development on them, on veins and croppings exposed on the surface. Suf-

fice it to say that the extent of the minera'ized area, as shown by “maps appended Lp‘ g

hereto. makes each and every claim a potential producer.
PAST WORK- BY PRESENT OWNERS.

An explanation as to the seattered workings and development should be made ‘-

here. The present owners having held this property for ahout twenty years;“work-

ing the mines themselves, have ‘confined their efforts to development on a small /

as they went along, they having in this way paid for .ll development work, gradu- ;

scale. All work done has been accomplished from the proceeds from ores qxtx;a_ctgd‘f,.
»

ally getting the property opened up. It speaks well for the mines that or this small ;"g ‘

scale methoad of operaling, working without canital and under handicaps, that they {_;’
bave Lrought them to the present state of development. ' - ¥

Up until the last few years the smelter treatment charge on this.class of ore was
extremely 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 50% payment for the silver in
the form of chloride. The average silica content of the ore is*ahout 74.0%. and ap- .

’

proximately 40% of the silver value is as a chloride content, so from this data it can

- . Pe seen that an excentionally high grade of shipping ore was necessary to realize a r! -

profit under some of the past chargesXTt was not uncommon to have a combined
treatment, penalty and freight charge in excess of $25.00 per_ton, The smelfers have !
now cut off the chloride vcualty and likewise the silica charge on some classes of ore !

00,000.00_was_miped, they should L{—

o

- and treatment can be had at a much lower figure..v \3/

SUGGESTED METHODS DEVELOPMENT AND OPERATION MELLGREN . I
.

MINES — CAPITALIZATION REQUIRED — OPERATION COSTS AND
ESTIMATED PROFITS.

The ultimate question whieh arises, after a systematie study of the geology, ore ), |

Possibilities on any property is:—what are its commercial possibilities.
From a very close study of the property, I am firmly convinced that operations

ings and the number of separate veins, makes the development of the group as a

whole a very slow process without sufficient capital. -

Development of -contacts, cross-cutting the_various-veins and a central-working

shaft are ‘essential, as well as below water development. Immediate extraction of/

ores -aldready’ developed could he commenced, but a_systematic. plan of develop-{
ment should be started at once. ' '

40

{ e
[
on a large scale will open up very large tonnages of ore. The magnitude of the hold- )%&
d
|
i
!
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vy et L n
/,' S On this property there are two wethods for its operation open. N }
j( ~ 1. The eperation of the mines as a whole by the operating company., -
i 2. Operation by the company and leasing portions of the mines, 3 .'7
ML 1t is my belief that the sccond, or a combination of these two is the logical meth-
4 R od to fellow; as the area covered by the entire holdings is so large that the simultan- i
A cous development is a matter of considerable ecapital outlay. The following plans J('
T ( o : are given as suggested methods, ' - o )

L i PLAN NO. 1.—100 TON PER DAY BASIS. - 5 3
Ll i At such time as this broperty is operating and milling on a 100 ton per day basis
i ! and likewise on a leasing basis—by leasing being meant, the non-operation of the -
270 Y mines as a whole by the operating company, but the-leasing of portions of the dif- .}
s i ferent mines to individual lessces, on a royalty basis, and the operation of the mill, !
H (( i by the operating company, to handle the lease ore on a mill charge bhasis. The ap- -}
:  proximate costs and profits would be as follows. _ i 4
: : The mill charge would run from $£.00 to $7.50 per ton on ore milled for lessees, *

" { mentioned 100 ton per day capacity, the actual cost of milling to the company -

Ore of $10.00 per ton TOCOVCLY oo 610,00, s
b st st Millcharge 4 s ommsmi R $ 4.00

.

and would be a direct charge paid by them. Figuring on a milling plant of the above -

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 .

| combined milling and royalty profit would be Qﬁi 15.00 per day or approximately,f
woul

L
B o 9

Mul (Fgupanert and Coustruction) ... . $100,000.00
Surface Plant ~- : $ 25,000.00 - .
A 5 Mine repairs and hoists .. - ; $#20,000.00 -
N A Mill operating fund : R $ 10,000.00 - .
s Pipe lnes .. i $ 5,000.00 - "
N A ‘ Supplies for lessees ... $ 5,000.00 .-
‘L1rucks S $ 5,000.00 .
General development fund ... ... $ 50,000.00
Total Initial Fund ..o $225,000.00 -

! .mines, leased to them on such time and royalty basis as decided upon b_’y the operat-
ing company, In_ figuring royalty profits I used a royalty basis of 15 %0, -which is e e
i~ . rather low, Leasing operations upon the Bunker Hill Mines properties are on a 20%: §

Royalty (15% on $6.00) ... ) $ 090 '
This then gives a royalty profit of $30.00 per day, on a 100 ton per.day basis. The (‘ '

$115,600.00 per year. Ores of a higher grade

-of this amount and in’a

o

d'run the piofits greatly in excess

—

- _sradon.by the congany, in milling or shipping the ores mixed by e,
: The approxin:ate capital outlay would be as follows,

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

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

ting to cther veins.
Under the leasing plan, lesees would operate portions or blocks of individual

-~

royalty. Following this plan all expenses incident to lease mining would be paid by -
. the lessee. Air, powder and materials could he charged to them at a handling profit
to the company. The operating costs of the central power plant would be covered by

{1

= - e - -F .t e e et g bem . . e e . e = T
i aiae o Ll A L R S T ~ e - NIV e e e Tt

e

.contining myself to the lower grade ores that would come under the $4.00 mill qharge. i

ddition. to this there would be the profits frolu straight op- €

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

N s e 4 et A oy s

Then the gradual development of the property can be carried on by cross-cut- .

-
'
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- which line A-B is indicated to cross, and the general vein development from this
_ depth. :

R

- of a lead content by straight flotation, or a combination process, as well as the cya- |
_nidation of the siliceous silver-gold ores ahove water. A mill with a view of 200 tons =

_'.‘ . ing on a net recoverable value of but $5.00 per ton, (using only $10.00 per ton recov-:..f: =
.“-}-" erable mill value, and allowing $5.00 per ton for mining and milling) -a net y_gg};_ly._ge—}v;';
y b t_lg'p of $360,000.00. -

- would give a low net value of $20.00 per ton, (allowing $5.00 per ton for mining an
" milling) and using this figure on a 2

. e i d e
. ( . { XTOMBSTONE DISTRICT PRODUCTION. 7 Em&' % -

‘, . Report On ﬂ-'z;:ilgrcﬁ I\iil\csfl?}'.C. J. S(tfl‘f. }’h D SRt
"1 the various leases, and would to a great extent lower the development costs of the
. c¢ompany. ; | o .
_ PLAN NO. 2 (200 TON BASIS). L

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.

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 24 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,

)

If this plan is adopted, mill construction should he so designed as to take care

per day or better should be provided for. Expenditures would. be as follows. . - - .

Central Power Plant : $ 50,000.00: _-"_-.‘?
Mill e : : $150,000.00 - - T eTE
Shafts, cross-cuts, drifts, cte. " $250,000.00 TS
Reserve and outside claim purchasing fund ...... $ 50,000.00 N e
Total $500,000.00+ < - ~ - =i i, 7

‘The $250,000.00 would cover the sinking of the development shaft, cross-cutting

..~ as outlined, drifting on and development of veins as cut, and the development to la- t
- teral veins at their points of interscction;of their projected lines of strike with this - { . =

cross-cut, the raising of air shafts.being included in this-development.= .
When milling on a 200 ton per day basis under this plan there would be, figur- .41 [

5? shown and proven by past general development, the vein values have been o W1

% : . & i &
- much in excess of this amount, as discussed fater under Estimate of Valua, There is- " f"”'

iittle reason to believe thaf past general development will not_be duplicated, which /
& g
00 ton basis, would show a net yearly return .2.{4 "'a._‘_.,
1,410,000.00, _ sl iRannibitdan it
Under this plant, a part leasing system could be ecarried on in connection with .} .-%
company operatious, as outlined in Plan No. 1. . e s

When an analysis of production is made, on the output of mines in the Western
area, where several million dollars has been produced in high grade ores, with no
attention being paid to the low grade milling ores, and this taken in connection with
the magnitude of the 1pineralizec area, confainiiig virgin and unblocked ore bodies
it becomes one of the most attractive commercial mining propositions pgé?sibﬁlei’”"

They are not in an unexplored or unknown mineral bearing region, ‘but’a prov-. ;-
en field. The Eastern area covered by the Bunker IIill Miiés Company ~ property, - P>
which Tias had proper financing, has yielded $79,000,000.00. The Western area, of /% .
which the Mellgren Mines cover {lie greater part, unfinanced, and without proper i e
mining equipment, has yielded its owners a substautial profit, and paid for all de- fs
velopment;+which- is“exceptional” in “mining fenterpiises. The out-put of these Weat-" |f ..
ern area-mines being ahout $6,000,000.00; bringing the Tombstone District -produe-“ ft -
tion to about $85,000,000.00. X PITEEE £ vhadana e 21U PR ERR U
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X MILLING. , 3
~ Numerous mill tests show the orc to he extremely well adapted to cyanidationy; .
The values as a whole, (in the silver-gold oxidized ores so far developed) evi en'f!}'
not being finely disseminated 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 hetween 16 and 20 mesh.

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

~ stallation of concentrations or flotation units, to be operated in - conjunction with
the cyanidation plant. _

The advisability of commencing mill operations by installation of a leaching or
all slime plant, (following the cyaniding ores) are debatable questions. Naturally
‘the leaching plant can be installed at less expense than the all slime plant.

PAST MILLING DATA ON TOMBSTONE DISTRICT ORES.

In the first days of milling in the carly 80-s the old Pan Amalgamation process
~was used, several hundred thousand tons of ove heing treated in this manner in the
_carly Grand Central; Contention, ITead Center, (lirard, 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 hetween 200 and 300 tons

- returned an exceptignally good profit per ton of ore milled.
XThe old Grand Central tailing dump at Fairbank has lately been*reworked by
the flotation process successfully, and proves conclusively that the silver-gold-lead
- ores_can be commercially handled in this manner.: - "

»~" XLikewise the State of Maine dump was put through a crude cyanide leaching ;

......

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

e e P s s e

i rene o s e

cman s e

i ’ in mining the State of Maine ore, nearly all of it was mined b
...t} taking out the ore clean, very often on canvas.

) .'\/‘, #The cyanidation tasts conducted on the Bonanza ore likewise demonstrate the

- ! “ndaptability of this ore to treatment by milling. Taking into consideration past mill-

* ing experiences and mill tests, show there is no question asio the successfull mill-

ing cf the oxes. » A PRGN

ESTIMATE OF TONNAGE ON MELLGREN MINES. ““mg_..5¥0 .

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 {

on a vein that the portions of the vein between these extremities is continuous.

2

on ore, from the surface down 200 feet are given below; and then on an assumed
depth of 300 feet helow this point, is computed separately, 300 feet being a very 1
conuervative estimate on downward cxtension.

X Insofar as the Tombstone Mining District is not an undeveloped or unproven :
is safe to compare virgin ground in the District with proven development.v

On tonnages here given, they have been confined 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 hetween two cxtremities on the vein, as example; work
at the extreme south end and work at the northerly end of the Bonanza _vein, _of .
which a Longitudinal Seetion iz appended, there heing approximately 1200 feet be- /
tween these points, In this manner no co ! 1

s

. ‘extension of tlie veins along their strik

:
|
z

4
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Development having been extended to 200 feet in depth in many places, figures E
i -

field, but on past general development, is a known factor on proven ore bodies, it 7}

per day, and .

5. -

fit to themyteven though the mill heads were exceptionally low, due to the fact, that - - :
y the stripping method, :1{ -
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nsideration’is given to the probiability of the. !
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5 G ; BONANZA VEIN, ' ' T t P
: T Block between the south shaft and north shaft, 1000 feet in length. g T
) i Surface to 200 foot level—G0,000 tons. - e}

e g 200 foot level to 500 foot level—115,000 tons. ol
v ! JOSEPH NO. 1 VEIN o Y
i * } Block between south workings and north workings, 400 feet in length. _ ; .
s : Surface to 200 foot level—25,000 tons. 6 T g
: ( § , 200 foot level to 500 foot level—35,000 tons. _ ; .
@ ! JOSEPII NO. 2 VEIN _ . i

- Block between north and south shafts, approximately 600 feet apart. B

f Surface to 200 foot level—30,000 tons. N f '

.' . 200 foot level to 500 foot. level—60,000 tons. Al Wy
e : ANNEX NO. 40, VEIN. ‘ i R
o i Block 1500 feet in length. o b
B ‘ Surface to 200 foot level—92,000 tons. T N
e 200 foot level to 500 foot level—138,000 tons. . T
ANNEX NO. 41, VEIN. s P

s 2, Block 500 feet in, length. h R
5 Surface to 200 foot level—30,400 tons. §ia,
D. . 200 foot level to. 500 foot level—45,600 tons. o e sl
ey ¢ TOTAL TONNAGE. IN. THESE BLOCKS. ?’”,A:w ) g B
4 i Surface to 200 foot level—237,400 tons. &=~ 647" ' o
3 _ 2J0 foot level to 500 foot [6vel—393,600 tons. “ "« . ot e
v . ; 'TOTAL TONNAGE FROM SURFACE TO 500 FOOT LEVEL. — ; 4y
: - 631,000tons. _ N B . e o T gt} (,—T;_p;
)\/@ i ESTIMATE OF VALUES. U

v o In arriving at an estimate of the value of the ore, it appears, that insofar as /i .

~--there are known mined tonnages, with known returns; it is a logical -method to com-"i{.

pute the value of the ore removed as a whole:—that is, the returns on tonnage ship- }}. .
.ped and tonnage remaining on the dumps, of a known value. In this way taking the {{

Y R i value of the dump material and figuring it against returns on tonnage shipped, will {{ " ::
2 - rive the general average en-block, thus giving an average value for the entire ma-_L
\. - ".-}. terial removed. ' * - B o0
L1 KPR Owing to the character of the vein material, in that it is ununiform throughout; S
41 vontaining low grade and high grade portions, this method gives an insight to the L,
3. ralues as a whole. : : . B
T~ | In computing mill returns on a royalty and mill charge basis, a general value of o L
A ( - $10.00 per ton was used; whereas in portions of the veins so far mined, the general {*
3 ¥ sverace has heen actually greatly in excess of this amount and it would seem that 2
i i fifure development will duplicate past extractions. ' i

. .i X Likewise_in view of the fact that such exceptionally high grade ore has been

% { cncountered in the development so far doune, it cannot be overlooked in estimaling * | .
N :  Values; as the example of the high grade in the Bonanza, one lot of 22 tons retwrn-/ | <%
i~k ing over $40,000.00 (at the then silver price). From the Joseph No. 1 one small ship-: § "=
*1-_[ S ment running 5005.0 onnces in silver and 5.01 ounces in gold per tonxy On the Jo-

i : seph No. 2, Junetta, Merrimae, State of Maine, Chance, Mamie, San Pedro, Solstice,

¢ ete, high grade ores were encountered, .

o On the portion of the Bonanza vein hetween the north and  south shafts, ap-' ! -

T proximately 25 % has been mined, yiclding $400,000.00; this being from the surface; | .7~
~={ +~to the-200 foot level and representing ahout 15,000 actually removed;- part - being ii e

+ .. shipped and the balance remaining on the dump as discarded low grade. xTaking j % “;

gy | “
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'

into consideration the e¢xtension of this vein on the Chance side and considex:ing the '/;
vein as a whole, from the surface to the 200 foot level, there shows gpproximately

‘ 1-3 of the vein within these limits has been mined and from this portion a return of (i «7
2 ‘about '$1,000,000,00, Tias _heen, realized: o ’ B
CHIANCE AND STATE OI* MAINE MINES.
‘e 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. x<The State of f
¢ Maine Mine as stated in other parts of this report, produced $3,500,000.00 and the | %2

tops o - .. . ae LS e v i

\ )
\ i J

. . 4 . .

: L 7 4 '
K o
.. ' .
—— 2 e R A . g et A G100, §

Chance $600,000.00. The ore occurs under similgr qomlj.tim1§ .as the Bonanaza, . 419,-. .
: seph No. 1, Joseph No. 2, cte.; being of the same parallel vein system of this section, 5
- v /%11111«: OF MAINE MINE. ~ R A
Ba. " 8 In this mine the high grade ore lenses occurred in more uniform value than in IR
' i some of the other veins mentioned, as shown by the out-put; which was confined be-
{1 tween the approximate limits of. 400 feet in depth, with lateral extensions of about” -
' l GO0 feet, all above water level. : _ :
! With an estimated 40,000 tons mined from these workings, with no allowance g
" made for a dump_valuation, (not having information on dump values, it was given:no $
i value consideration)Xthis would show a general average value of ore shipped and dl.g-:}" i
+ carded dump material; of in excess of $30.00 per tonX(at the price of silver when _ {:*:% .
: this ore was shipped and about $50.00 per ton at present market pricees) that is if ey
' the ore as a whole had heen shinped. . WP TR
) | #CHANCE. MINE. -{(SOUTH - EXTENSION-OF BONANZA VEIN): ... Cope F
7=} == This property produced $600,000.00 from the surface to the 200 foot level, and in |
-7} alateral distarec of a little over 200 fect. It was noted for its high grade ore; values
of from $500.00 to $1,000.00 per ton often being mined in 3 to 5 foot widths. -
1.+ TApproximately 10,000 tons werée 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 cf about $63.00 per ton, had this block been mined and .} .&°
shipped as a whole. i il o ok s L _ .
JCSEPH NO. 1. .
In sinking the north shaft approximately 200 tons were shipped of about 35.0 ..
aunee silver and 0.C9 ounces gold per ton value, while 414 tons of 4 value of 5005.0 -
; f "+ 1 ounces silver and 5.01 ounces gold per ton were mined. Of the 1000 tons mined, 800
{

tons remains on the dump (rejects from shipments) of a value of 5.0 ounces silver 4 e

and 0.03 onnees gold. per ton. This then gives a silver-gold ontent for this ore as a |.. -

whole of 43.52 onnces silver and 0.08 ounces gold per for. "% |

a BONANZA MINE. (NORTH WORKINGS). ' . '

12 T Of the approximate 7,000 tons mined from this northerly portion of the Bo- .

7;\( - nanza vein, anout 3,000 tous have been shipped or cyanided, with a return of $166,- - ¢ " __

' .. 000.00; or an ayerage of $35.20 per ton, With the dump averaging at present market TR

_Drices, $5.76 per ton, and with 4,000 tons remaining on the dump, this gives a gener- ;

- al average of $27.00 per ton on the entire block of 7,000 tons. (Based upon present “{ -
market price on the d]ﬁ'fﬁp material and the varying silver prices, covering the range §.°*.

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

. ! alysis on these workings.

! . ANALYSIS OF VALUE OF BONANZA VEIN., ON AN ASSUMED BLOCK

| -1 200x200x4 FEET, IN NORTH BONANZA WORKINGS.

3 Lussuming 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 . .} . ..

D

> LT a4 foot mining width, gives a block containing 12,000 tons. s iiidaiiniag it iibdluaca
o Of this 12,000 tons, 7,000 fons have been mined, which leaves 9,000 tons unmin- - ¢

AP rd-in-this-assumed-block: Of-the-7,000 tons wrhietd; 3,000~ tous have been shipped ot 1
TR i : 4 5 i 2
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</ s e S 1 £ P S aacn e L % SN e M E. et e, eess e metet e smetetetecs a4 s bl - . ~ . e




.
=

i
| 58 J

:
...1 )
s

L

S .
%

-

-

Do i - i

.
N MO et s e fe e e W e eSS s |
.

<R ater ™ ~ee e e -
* A s L L

. - omen

R

* RECOMMENDATIONS,

PRS- D T T

Report On Mellgren Mines=-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, 2y
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 dumyp material, or $3.76 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 unmined state, and as stated, to be 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.
A000 tons of which represents computed unmined portion.
9,000 tons of which is the comhined dump and unmined portions

HEWER —and giving this a $5.76 per ton valuation, gives-a total of ...... $51,840.00
3.000 tons shipped returuned ........ £166,000.00
12.000 tons total ..o e e $217,840.00

i 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. » % M
1 In connection with this plan the leasing out of portions of the various mines of e
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 {-

s

&

R IO
Teigei

exrpary, 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 zone, 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 fect 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 asx a whole séems thié 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

_The_continuity_of the.ore.bodies,-to-and-into-the-water “has-heen «diseussed ‘on

—-——

the Contention, (irand Centreal, Sulphuret. . Silvee~Thread, - 1T anquility, . Oregon- -

Prompter, Lucky Cuss, Emerald, West Side, Chance, Bonanza, San Pedro, . J osc¢ph..
©Noo 1, ete, i divect proof of their dawnward extension, and this taken in connec- |
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tion with the zonal arrangement of the metals, strengthens the argument for ores
;,.-(‘ = below waterXUhe strictly primary oves as a whole not having been  encounteredd, ot
aund the geological conditions, viewing the Tombstone District as a whole, makes me o~
unhesitatingly say that ore bodies in the District and on this property, will without
doubt be mined to considerable depth. ;- i,
Of the many mining properties which I haye cxamined, this ong, taking all fac- (&/

A i tors into consideration, is onie of the hest, from all general standpoints, as related to l-
i {  mining. Tombstone has heen produceing ore for tlie last 50 y@ars and no doubt will be
D - ‘ operating in the far future. )
] The water question has been described at some length, and on the Mellgern. pro- _‘7«,:,_.’ P
4 5 -
!

%P .
S -

perty, sufficient_water for milling operations will undoubtedly he encountered, this {

i water being in faet a_decided asset for mining and milling. ¢ u,

- : The labor condition’is exeeptionally good. No e¢amp or housing facilities are ne- | /,‘/f‘

\ U eessary: all employees can find accomodations in Tombstone. American and Mexi- £: -

i can labor can bhe had at prevailing labor scale. ol .

1, o Accessibility as has been stated, is a very important factor, no road buildingz 3 #Y,

; ' heing necessary, the property as a whole being casy of access. .

! : Transportation conditions are good. Hauling charges arc reasonable, trucks be-

ing available on contract work at Tombstone. Freight is as near a minimum as can ¢

® ¢« be expeceted on shipping ore. To the smelter at Douglas is about 60 miles and those

i at El Paso 315 miles. - i

; s Climate like all southern Arizona; makes®-operating conditions. . exceptional,.
weather conditions” at ‘no time interfering with operations. .

!
oo

7 - s

4

» 1 A word should be said in reference to leasing. In the event that an operating -
! . 1 .company should decide on a part-leasing basis of operations, there appears no ques- *
I ,(( ; tion as to obtaining lessees at such time as equipment permits.
S B . Many outlying properties would be worked, providing the company operating
g 1 this property decided on taking custom ores, and a large tonnage could he confident- -
i { ly counted upon from this source. Ores available for treatment-by milling in and
S i near the “Tombstone Mining District,” makes the plan of treating outside ores an -i-
o - attractive commercial asset and revenue from this source would add to the income of .} .+
+~ 1t the company operating {tthe ‘‘Mellgren Mines,” in conjunction with a “Custom .{°
Be oot F o Plant.’ St e v ® iy g "
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velopment. of the MELLGaRL MIFTS, 1 wish at irie peint te metils):
‘ferth briefly my perscnul xnowledge ¢f these helédngs. .. -
. . 1ln view of tha fact that the ™ NLLLGKRENS ", Tirst coms
+-menced wquiriog the present heldings in J903 and huving cen-::

tinnously opercted same todste, my contuct with them runs over
s twenty-fiye yoar pericd. To obtair &.insight inte the paot®::

. higtery of this property, ] telieve thzt & Erecat éaul of intereat-i'a|
ing ¢sts and infermation will be obtuined by sketohing vriefly .«
‘the LELLOKYY hiatory. - "o P . TR
# o0 - Ny farther tte late Je Lo lellpren, ‘Lirst commenced min=- i
‘§ng in 1864, "in Califcrris and frem that drnte on until hips death: A
4p 1989, at the nge. ef eighty-six, he wus wotively uspociated i
‘with mining. Coming overland from Utuk to Tombstone~in51880,§he
tbeoane. actively usscoiated with the esrly duy epervtions -of "the
.Pemboteno mines. Ny birth in mombstene dn 1886 and duting my: i
‘aotive perecipitationin work in.these.mincs from ry grudustion:
from tha Michigan College of lines and Technolegy in 1908,gives
:"an insight to my firet Lxnd persensl kncwledge . of these mines.
4 In the working snd devolepment cf tke HULLCLER MINES, 7
‘over & peried-ef thirty yewurs, cperaticns were confined to:and
eonformed with the mining ideas of my fsrther .Juring his life-
.time ke was adverse to wssoolating himself with pgartners, or -
‘4dnteresting capital for thae commercisl expsnsicn of the mines,
‘Mg entire method ¢f operations, was the mining snd seerck feor:
iLeé highL grade ores aleng the nurercus fisure velins ¢f these ™
heldinge. Yorking in this menrer, witk pertisl leasing and witkh
“no-outside capital investrent, he trougkt the mirnes tc thely. .:x¥
% pregant stste of development. Cver the twert ear veriod:
%% trat he sotively cperwted the propsarty, 8l1 wors Wub carried 5
~on ¥rem the progeeds, €l ores €x ructed, e mining itself being

S ¥kat J would term & ohloridirg ¢r gefering methed cf mining.

s Praoticslly all operaticng .were by hand miving, with tLe ex~
-aeption of some work with: air drills at the Ponxnzea Line, - T
o Just prier to my farthers death T had cenvinced him of .
“the sdvantege ¢f operatinrg sleng & more systerutioc sund expande
:basis und plunp‘worq_wqued.cuxﬂtc:;this expunsicn pTESTam.
:Rith this brief eutline of personal bistery, shewing ) drily s
;contact with the mince fcr a pericd of twenty-five yearas and s
“without goibng into the geolegy but sligrtly, T will herewith.:
Bet forth deta und =y pcracnal.idcas~fetvthe;cqmmcrcial [ 28
“» pangion of .tkis prepertiy. SR B any : he, © P REY
S . - Being.@ co-c¢wncr in the property, I muy sppear cver
Faioptomistic ever the future of theoe nineg, but frem years of i
s mining, studying the geclegy, ‘atructures and senesis of the it
Arfore*und*thorpnreonul—sasaying-of‘ncatly.onn.hﬁndrcd treousand .

T gumples frem the TOVBSTORE MIBIRG 147210, 1 cannot but ex="T"
é;yresswny“aotnal+leigygugpu}hc property a8 &.whcle. In view .
“of the fuct that the rcpCrt'bi*DrT“CT’JTTSarlpjﬂcn*thegc~m1:

~ govers the geology and tealrniowl Testures in detuil, 1 will:isd
" endever te omit &«ll technical dieouasione;~oonfin}ngjmy,pbag:
> ations to the ocommeroial uspects ¢f thq,ontc:priaq;““" o bk
. -~(?.\-‘. ',‘.;".:_.' ”" ) i B . ) . . '.\":.. 1"‘._'.‘

& 3
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5 The areu embraced 1n the IELLGRIL CROUP OF MIKES, compris
n.ea f1fiy-gix. lode mining cluims, containing approximately IO6H .
".;aores und takes in the greuter pertion of what 18 kroevn «g the.

: $egtern Arca, ef the Tombstene lMining District. an Ahntrnot of
;&ltle is available covering this preperty. #

PiST DRVELOPHSET HI 9"‘0..Y.

T Starting in 1879 tho ‘onanza ¥ine wag first devcloped tho
:south shuft was sunk to the 200 foot level, followingz the vcin o
‘devn on its 66 degreae dip to the present vater level. Frem this
‘shaft kigh grade ores were mincd in the years thut fellowed. e o
‘.Under the awnerohip of the late Gol. Kerri I was shewn aottlo
' ment sheets on eres with vslues up_td #3,000.00 per ton, '
- shipnent oined by P, Peterson, & lessec, anwfng one lot” of‘
twenty-two tons with an averuge value of .CO per ton, IF.
. “Tscapule un early day lessee minod ore of from 100,00 te £800.00°
.. pey ten in value. From I879 to dute, on the CH/NCE-BONANZA vein
-with a strike distano~ of abeut I50C feet and from the 200 feet :
: level to the surface a production recoerd of & little under.,
-81,000,000,00 hus been obtuined, the mining being oonfined to -+
’tha higher grade cres. Qut of the south shaft in 1918 while &=+
.working on a lecge with Yete Fenderson, in & stepe ubout 1CO L
feet In depth and teo the seuth ef the she ore with a silver .
‘content o ITTU0 ounces xnd a gold content of 3.0 ounces por_
. ten was encountered. -, = %
- In the I5I0-1921 pericd the %ernge trothers, lessces at thei
~seuth shaft mined on the 200 fcot lovel on the nerth side of the
"shaft, during whiok pericd I d4id some cysnidation fer them. a#t
“the bottom of the drift on the north side re 7 opened up & "
‘lense which 18 poinL dovn into the water, the ore ut thig@gpint_
8howing about 9.0 % lewd, 105.0 oz, silver and 0,20 B%, old E
- per—Fton. Un the soufﬁ 5Tde © shaft in tﬁ?_boff?ﬁ‘if ;
200 fooft Yovel and going down into the water, & £ '
.lenge wig encountered, running from 4.0 te 8.0 0z. gold and :
400.0 to 8C0.0 Oz, silver per tor.0n the senfh _extensieon oT the -
Tonenza voIn on the CRANCT 8ide and about 50 feet south of tne
%%EEE.EQH&Eg%;g%&{T, Imaitt Finorty s former superintendunt of .
e COPPFR GUA N LINi5 at Bisbec :rizcna, obtwined & lease and .
* onoountered ore below the 200 oot level running from Iﬁﬁ 0
“"¥o IZ0 Uz, sllver and 1.0 to 2.0 Oz. geld per tem,, .
e vout I919 Fete Henderson obtalned & Leugo on the nonznu
.- weat. oress~-vein, sturting in on now develorment thity feet .
- down from the surfucec. His intiul work did not open up any high
" grede, the assay values being &round 4.0 0z, gilver and 0.20 ..
¢aOz¢'gold per ton. He tranasfered his operctions to the sevth =%
~-8haft Sn search of high grade. lo work was dene on this cross- . . ..
“'vein.until ]93] when Steve Palich, Sam Balich and D, Davidovich
. teok @& lewss where Henderaon left off. Sinking a few feet they
““encountered ore running up to 500.0 0z. silver with a low gold. ™
- oonteht. Sinking is now going on in this shaft under & lesse .
held by CGeorge Thome and J. lefuult, recent wosays of lust week - B
" showing values in exaess of 100.0 0z, ajlver «nd O. £Z O, gold i
“per ten.
) Centinuing with tho hiatory along the lNonanza vein to the A
L:north. In I9Ia Nigger Jim and Juan Valuenzuela losaeos eturting




. in @t the surfuce, about 500 feot north of the oross-vein and . 4
_,,” main nerth-south vein 1ntersaction. encountered Ligh grude, ~f25%7
. mining ore ae high ws “400.00 per ten in value. The high grade,
- "lense at this point drOpped in valne to a mill:ng ‘grade and i ;
- “work was discontinued. T
S - Continuing on north on the strike of the vein, my farther .:
¢+ 4n 1970, started to sink the north Poncnza shuft, starting on ! -
. expesed surfuce ororpings. Ve sank the sheft on an incline to a =
"-." depth of atout ninety fcet, &t no peint ensountering high grado. s
¢ Shipments of from *£0.C0 to £70.00 per ton boing the average. ¥4
xS In 1919 a lease was given to lem Wilton, i. ¥. 3pringecr and Geo. - .
v .07 PiXby. They sank the shaft to the 100 foet level and started drift-;-
.- < ing north sleng the vein. it a point about forty feet north of ..
., the shaft they encountered high grade uné commenced otoping. The
¢ dulk of the: area shown by the lorgitudinal sectien of tke Donanza?1¢}
. vein &t the nerth shuft wus mined under tke2e lcese operations| -
. with a prodvetion of {'1€6,00C.C0. They ssank the ghuft te the . = = :-
%00 foot level us shown in this section plut. In 1924 C, J. - 7.
. Wynn, Arthur xiley und Den LCenchef? ottusned a lemse at the H owre
o nortk end of the nerth Foranze stope and extructed high prade,
T velues running op te J90CC.00C per ton. Durings mining. operxtions
. 4n thke north Ronunta sorkings 1 have porsonally tuken and aoeay-'i
-ed@ sumples running as Ligh «8 27CC.0C Oz silver und JI1.0 Oz gold
- FOr ten. . . .
‘. ’ Supplementing other experirent;l testa on the milling .-
- of these ores; under the Cornge &nd Filten lease period I con- -
“"struoted = omall experimerntsl lewching plant und cyanided ores
- Zfrom these lezsa operationg, werking in_this way a_little.cever—.
s:, 1000 tons, with good results Wkich will bve deseribed rore fully i
ig;nndcr nilling. g
£ at the present time louse opcrationo sTC teing carried en :
-7 wt the north ogkuft rorkings. This triefly gives the development
.+ kistery ef the Bonanzu mine from 1879 to-dute. all of this work.
.. was prinelpally u sourch for the high grade lerges of tho vein .
**. and usually where the veln metter dropped to 2 lower grade or
- . milling ore 3t wus left at this point. The entire production
.~ history of the Ponanzu vein has heen, that & continuation of
" work on the lower grudc portions of {he vein, has &t gome point -
.~ led to the high grude lenses and it is my opinfen that in ex- = °:
% 7 treeting the vein enblock for milling purposes, that future . = ' =
“;-mining and develcpment will encounter additionzl high grace cres.’ ;gy
S © ke continuity and mineralization of the veins will bc:lf#gg
ot discusaed more in detwil x8 w whele and will throw wdditiornal g
.- 1ight en the Ponanza vein, in §ts relition to the true fissure - = .-
" vein system. ' - : e R

JOSETH NQ. 2 MIHY.

o - The Josceph Ko. £ mine hus w pa3t histery of < high grude

E 'producer. This I believe to he & fuulted pesition of the Jeseph
0. I vein, giving « combincd strike diat.nae of Z00Q fect. Joe
Bignon = oarly dxy lessee on this jroperty extrsoted ore of a

P value of &8s high as M. 6C. per.pound. F¥hotegraphic cute of the»jq
... workings of thio mine are shown in the report by Nr. Sarle., The ™ :
- paost doveloprent hiatory 45 sinflar to that of the INonanza l'ine *ﬁf;&
* all of the work being by hund drillSng und the Leioting with & N
. horse whim. ' S PG S ¥

L con

JOSEFN LO. 1 REINM,

s 5e
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AT In 1904 my farther started in sinking the nerth Jeseph -
¢ 'Ne. I shaft, about 600 feet north of the scuth shaft, from which
¥ ghaft sbout 260,000.00 wus mined in high grade ore. s R
B The ghaft followed the westernly pitoh of the vein and e T
“‘reacked & depth of 2z0 feet, Just above the water level. 4 arift
. wag rTun south on tke I0C fcot level and & kigh grude lense was. .
enconntered with s3oays up to 5005.0 Cz, silver und 6.C Oz. gold Ll
per ton. The vein at the bottom of the shaft at the <20 foeot vt

"Jevel showed an essay value on the lust sample that I perascnally
took, of 94.0 Cz. silver und (.4 Cz. gold per ten, ugsociatcd

with lead in the form of Galena, ( lowd sulphide ). The lead
_gontent &t this peoint in cenlunctien with other lead values at

N\ or near muter level and oprelated with the zoul arrangemont of

the Yombatone ores, as shewn by past development confirms my . . *7
. opinion that an depth devclopment progresscesthat an usgociuted ..t
© ‘lcad valve will be encountored with the gold «nd silver content. ;. °
. all of the work here dosoribed was done bty hand steel, holoting ... .
< with a herse whin. : o Ry
f The workings as cescrived in the Sorle repert, covering. 3=
the ALNFX XO. 40, AXKEX NO. 41, PIETO, ARNEX NO. 16 oto. hus @..% '
-f“dovelopmont history sirdlar te the udbove. ' ‘ - L.

I 7 89a7H OF MalDk MIBV. .
R . Mention is here muie of the STATEH OF HAIRY LI&E 1lying R

A nerth of the ALNEX NO. 456 und JIWX KO 46. From these workings . !
T approximately £3,500,000.C0 wes produced in high grude orcg. - ik
. In 1920 the QLD PUTRL. L'.SING COLT-LY obitained & lease on the ',
" dfscardecd dump matorial and installed & orude cyanide plant, . ‘.
- working ever the entire dump, which showed & nice profit te i -
-], them from these operations. Ja > o R S
“fE.— .. Xany ether mincs ef this ureca huve a pw«st history en . :.
. preduotion of high grade, such ag tkhe S4K FIDHO, EFRRIMAC,. - 7
' FRED COINACYE, MNAIE, SOLSTICE, JUBETTA ete., all on scperate. i
> 'and-aistinct fissure veins, preving the exisjence of the kigher .. :
< ade values over large irca. . ' L

SLCLOGY .

¢ meuckirg briefly on the geology, which is covered in do~- - .
" ¢ai) 4n the Sarle rcport, thc structurcs apnd geological relation- .
* ghip of the Tomtstone formations sheuld te kept in nicd. The geol~ :
. egical herizon of the eastern or PUUFIR TILL /AKF~ anéd_ the western .
. or MRLIGRIN ARFA i8 werthy of note. Thile tepogrsphically the d
- western area is lewer, geelogically it 48 about 40C feet higher, ..~
" . which moans that therc has been approximately 4CC feet eroded in
“ "+ 4he csstern erea, which ras not occurred in the western area, in
17+ . other words &t an aprroximate distance of 400 feet in depth in the .
r,;,wgstorn area, it would ccincide with tho surface of tke castern
.“wroa er geolcgionl horizen. inother point of great interest is
the output of production frem secendary ores. (f a totul preduc- .
- . tion eotimated at 185,000,000.0C for the TONRSTORE FININC DISTE ...
.. RICT, practically this entire amount has beon produced from the
scoondary ore colurm, rinod te un upproximate depth of 600 fecot.
Paged on un exhaustive study of the TOLDSTCNY ore tedies.
it o my firm believe, thut in uddition to the untcuched snd une
.. .. developed seoondury ere zone, the primary ore below water have .
;. © & mining 1ife hard to estimate. From actual dovelopment the con- -
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demonstruted, notably in the SILV'R THRALLD LINY of the ecastern

. aroa. The stopes on the 700 e¢nd B8CO foot levels of this mine

. runging in widths of from 8 to &8 fecet are in the primary sulp-
hides and from & study of the zonal arrungement of the ore, taken

"t a " 4n conjunotion with & reconstructed series, the measurements

‘Triﬁfﬁfboing nude possible by tho enormous ameount of development work
+ + of the eastern wurca, points to a definite zone of deposition or
ore column in excess of 2000 feet in depth.

Py L e

NI In the ore of the master fissuring und vein aystem

of the MELLGRIN JX0UP OF LIU:ES, work to date has beon entirely
in the secondary orc zone above water and as is usuul with gcc-
- ondary gold-silver oros, the vein matter as a whole is not un-
" form in valuo, which accounts for the high grade lenses occurring
within the vein system, portions of the veins in the secondary
* ore celumn shewing moro lecaching than otker portions. It is | ;
. rousonable to presume, and it i3 my opinion that as dopth is ob- i
" .teined on the wostern area veins, that & sone of secondary en=-
. - rickment will be encountered below tke water level and &t a
s point bvelow the ihis scocndary cnrichzent ihe eres will beocome
and maintoain a more uniform valuc. As previously stated it is to
-~ be expocted and development throughout tke dietrict hus demons-
~ 7 trated the fuct, that us below water develogment is reached, that
“ . load velues will bte encountercd, with the gold-silver content, the
.7 ores that have been mined tc-date in this area boing- sbove this

© T s herdzon.

it T e —
SN L wiPIRe - —— —

My o . The water question in the TOMDSTORY FIKING nIs7TXICT I8
"7 &iscumsed 3n detuil, in the Surle report, pages 34 tc 36 inclus--:-
>.. dve. I suglest that the rmap illustruting the eastorn end west-
'} " ern weter levela, be studied for thre infermation it throws on the
" _wuter question of the western srea. The monzonite tathelith -
© ‘mentioncd in tke Sarle report is important, cutting cff as 1t

. does the eastern wuter from the western arcu. By teots nade and
"7  gther @sta collected, J can suy that the water of the weatern or
<7 LLLLGREN A, will at’ho time to the 800 fodt level, be any de=
E ?E?:Z:f“f? cccenorionl mining. This stafement is beeed on pucp= -
" {ng tostd &t tEé south Honanzt shaft «nd on levels run (o YTEe
. " Pronmco SESTE, to tne Bouth, WhIioh was Sunk_to_the five hundred
% . Toet Icvel wilth & Lo. & Commeron sinker. Che eclovaticns cbtained
' . Ip running theso lovels, tears out LLJs edgsertien. In view of the
. Yaot thGt oxpinslon plins would include @& milling plant for the

‘ "’jé%%“wé"tratmont of the ore at the mines, the water then weuld becocme a -

~ ‘commercial usset.
| KILLIKG.

. . From numerous tests which ] have conducted on the ores
< T of the TOLISTONT KIMILS »IsTaIa®, trey are fonnd te bve adeptatle

40 treatment. In T922 I made enc cyunide test of 980 tons from
2 mine run-from the north 20 .Jii. stope cnd 'smaller lots frem .-

- the gouth EOL.LA. workingao. Frem thesc and sutsequent teats it
ig demonstrated that the prescnt ore herizen is ideally adepted
to cyunidation. The vuluvoad us & whole ure net finely disseninated
throught the rook, btut uwgpeurs to be doposited through the fruct-
uring. bue te this form of depoaition, cyunicdution by struight '

" leuwching, ground to froam L0 to 30 mosh froes the values and Ziveso

,ﬁ,;;g._-n good extraotion. lxtraotions unp to 96.0 were obtuined by this .
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. method.

-1 would recommend thet in mill plan designs thut a flow

" sheot te prepared to later handle, & mixed gold-silver-lead ore, .
~4dn combination witih cyunidation ac 1 enm firmly convinced that be=- e

low water develcepment will cpen up & gold-silver-lesd zone.
an intial mill cupecity of rot less thun JOC tons per day 4is ude-

- visslble, additionul units to bte added «8 expansion progresses.

vy personul contsct with the developrrment vnd mining, in cenjunct-

SHELTIR SHIVMERTS.

Froem my teenty-five years operation of theso mines &nd
shipping dircot to the smelter my conclusion is ihat any expansion

' pregram, should und nust, include tho instzllation of & milling

plunt at the mines. Suelter treatmont oharges, frejght and trucke
ing to the ruilroud in pust years has in some instunces run the .
total cost per ton wp te &o high us £25.00 per ton. Under suah
adverse condjtfons it was necassury to do scleotive oining, to .

".  rewlize & profit cn othor than the high grade cres.

In =3ning the ore for milling, mining enblock, cining .

M oogta aroe choapened. ~osuming & five foct mining width, the minjng'i

and milling coate on a 100 ton per day basis shculd not exceed

-_64.00 per ton.

- e
e S B S At R Al ey Lt

T TTTTT T T TV ALUES . T T . -

In arriving at the vuluo of the ore per ten, 7 foeel thut -

i I Have an insight on this phuno that can hardly he obtainod by ;
“presont open face sampling. This datu covers muny thousands of

samples, uude as developnment progrossed over a porscd of yeurs.:
The ockaructer of the oro, in viow of the fuot thaet it is

not of uniform grade througheut, makes mo lean to the value

eatinate, based on past preduoction. On these true fiussure veins

- .future developmoent will undeubtedly, equall puast producticn
~Listory. _

Zagt produ@tion values arc given in pert in toe Sarle report{7

fon witk the thousands of samplec percenxlly agssuyed by mo and
knowing of and working in the kigh grede lenses, thuat have bteen

.. minod in the pust, it 1s safe to sct “15.0C per ton ao o mill
/o head sveruge, with & protatility of excecdirg thio by a ecornsider-

able figuroe. Thoe high grude ruvst be censidored in urriving ot

- - values &8 the enilire pust develepror history posnis to wnd bears
“-.out the cusupptlicn of future high grudc lemses ws & part of
" the milling crea. These wincs teinz & purt of tho TOLRSTOES

mineral area, genetically connected with the esstern area, which
has & predvotion rccord of 286,000,006.00, with & record of and
being known us a high grade preducer, bears out the results on
thousands ¢f samples rmudo in these mines.

TLe averuge of the 980 tons druwn frem the nerth DOK.I%a

"atOpo.foraihowcyanjdo tecot and mined con un averuge stoye width

ol five feet, gave an avorage vale of ctout '44.00 per ton, not
including arlected hizh grado, skippod dircet te tho oncltor.
Slhoe production racerd of tho 29200 OF 10.Juk was in oxcecs of
2100.00 per ton on u {3, 0600,000.00 cutput. The CHRALCY NI to
tho osouth of tho 0L Gil.. chows wlicut the oume average vwlue &3
the 52.0% OF MAILE. .

It 18 my opinion from the physical cendition of tke vein

' that u high grade lensc is just Veginning on the &0CG foot leovel

on tho'agmth,;gmg Py B L T T 1 B T R L S

- s



to- .7 40 feet morth on-trhic crift ané et the crossevein whore werk is

{éf ')jlf . now being carried on by lecosces. . continuvetion of workx ¢n the

(" aohe 0 ko0 foot level c¢f the nertk DOL:NIA will T telieve pick vp the
o L north pitching tedding plenes thut curried the higk grule lenses
s i S0 en.end above the 1¢C fcot level.

e EERY dentinuatien of tho soutk drift con the nerth shaft of ©

L =5§ithc JOSETE NC. I will )l teldeve ecncounter zncther kigk grode lense
o in a srort dfistince.

_ oY e oysical of whut 15 culled hish grade wure the lots from -

the JOSEDT 50. 1, JOSITE ¥C,. 2,DON/ARI., o5R'XY 4C etoc. Cne lot

* S Nedens s

I from the scutk PCIN" 4 chaft =8 previously menticned, Gordisfing

VR A LR g "6F £o tons &rd averesing ceic.0C per_ter, wifk a gress valuo

T KT of stoat ;6C,0CC.CO for tro == toa lot. g

Pt TRt T e —In basing oy value rigure on & mill read vawlue, I have

... to soma extent, d?acounted the producticn ristery on Ligh grade,

*7 . but the twenty-five yours development which 1 huve actively watoh-
ed, lexlda me to most emphatically stute, that 1 sz firmly con-

vinoad that future mining will enceunter =zdditicnal tonage of .

" higk grade ore.

‘TA.'..S OP O??-Z'\-TIOEO

Fo : ~ The pluna of operation mentioncd in tre 3irle report,
" goineide in general with metheds I weuld recommend in the opera-
" tion of thesc mines. ‘ -
- The magnitude of tre mincralized arcs iz sc extensive
¢ " that the Intial operation ¢l Lthe grouvp 43 & wkeolo would nccesai-
. tate a very lsrge capitul outlay and 1 would tkheorelor recormend
i a aombinatiorn lease and compuny operstiion plan, confining thre
. 4ntial compeny oparation 4o the area akout I5CO fcet cuot and
1500 wegt of the 7N Ny VINY, to contrelize the werk ia this
. grea. This cempany werk would irclude the sinking of o vertical
. ghaft at & peint weat to intercept or cut the POE.NIL veln on its’
. westernly dip ut 800 feet in deptk. From thio depth croce-cutting .
7 eaat snd weat shhonlld bte done to cut the negth-south veine witk- -
""" §n this area, 2nd ao cut drifting nerth and sovth eleong their
L7 ptrike.s ‘ ' : ' B
AR "he mineg exclinsive of {his wsres shoulé then te opered: -
.- up to lecsees om & <C ) royulty daels, plus & profit to the
i eperuting compeny e¢n all supplies sold te lessceS. R .
P wxponsien pleng would inclnde the instuliatier of a 100 °:
7% ton per Qay mill, for thre trestment of the company snd lessesos
¢ "¢ ere. On ores hardled for legsecs = nill charge stenld ke oade to |
L2 show a profit to the operuting company =rd a olese epproximation - -
- e® incere to the compeny from leuse operstiens, inecluding = f e
- royalty, supply profits und mill prefits would run atout 50%. of
. tke leane output. ~ ‘-
e with increused fwoiluties for lease operations, combined
i .with eempuny oporationd & <UC ton per d.y mill capscity chould te
_ availatle within one rear. The net rrefit from combined lesse
and corpuny operuiion sheuld run apprezinately 38.(C per ten cr —
‘at-guch -time a9 -a GO ton per duy conpany ogerution io availatle,- -
; 4 gwould-run 2160C.00 por day or LAS0,C0N .0 per yeur on & SCO '
B du
aMe T day a your mill run.

‘ﬂ?}-'.“* s 70 moct tho powor plunt sund milling plent conatruction
O, 75 < costa wnd do the ubeve outlined vork & fund of Jk0(,00C.C0 ghould -

. 2. be availublo.
ety b wedes Tho wooeosability to all parts of the property ios an

a4
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available at « 2istircc cf twe miles {rom the center of tlre
proporty on & branch line ruilread of the 3. ™. Company. Good
truok end sutc reowds crocs the property,the Tonmbstorne-Charleston

1M ghway running centrxlly through ihr property.

CCHOLUSIONR.,

Trom & personsl oontuct with thesc mines dating tuck to
1908, covering all vhazes of the nmining werk I carn «nd do recom-
mend this preoperty most highly. Muving had cccziaien te make
a 1ifc long etudy of the TOURSTORD LIETHG DISTLICT as = vhole,
acting @8 engireer, scoayer, mill oxperimental werk end active

R
-‘%\1

mining operations threougeut the District, gives me an accurulutien
of kreveldge that eculd enly te ettaired in this rarner. I Lave made
=z carce™1l study of the grology und gernenis of the cre degccits of

tris d4sirict wnd T am convirced that the mining of the ores of

the MOEPSTCNT UINING NISTLICT will run inte many future dccades with

gratifying results. Yhen en snalysis is rmede ¢f past preductien,
approximuting f85,000,GCC.00 wnd with the virgin unéd undcveleped
creos £4411 available, with the underlying primery Cre . zope une-
toncked ire future out put of tkese mines will run inte the far

. futvre.

leek velustle infe-mstion i2 zvsilekle en this DISTRICT,

__from the Trsnscribed Xecords of tre .mericun Inetitvrte of Eining’

Engineers, Ccevernrent leccrds in Yashington, D+ -Coiieperts Ly - -
gsuch noted geolcegicte us Ir. Church, Jr. ¥luke, Dr. Szrle, IT.
Eansome crd othergse—— - . -

Phe arerican Smelting und hefizing Conpuny has recently
aquirréd tke contrelling interest In The AOIPSTCUT INTIISICE Ml1He!
IKG COMPLHY te the ewat e¢nd cre enpwpe in uctive develeopment nd
extraction of ore froz thias property. The TOEBESTORE DXVELOFIEET
COIPANY hea fust token over the RUEYTR WILL PIELS copr.ny, from

‘the TRELMS DNODON Z0R2TO2.2ICY und intial werk ot the mpire mine

is ip progress, vith atcut ILd ledsecs operating, along the plans
ontlined for the TITICANE BIFYS. Ogerations by lessees &re also
in progrese on numerons small individual rine® owners.

: 1 cannot tut express my opntcriatic views on the future of

- the POLESTOAN MINX3, paat znd present development gives every in-

dication of a contiruntion ef ore extrastion into the far future.
The .past develcument kietery, tre present physical ocondi~-
tion of the vein system of tre LFLIGIUN KINUZ, the geolery and
genesis of the cres mukea the expansion plunc of this group of
mines a very attractive commercial enterprise.
The data centuined hereinr is given more in the form of

 general otservaticna, ne attempt bvelng made in this supplenient %o

incorporute semc in the form of & technieal repert, rcference here -

al information und duta.

Reopect:fully subtmitted,

Y T Tl Teren.
Yining and i‘ctulurglical !ngineer.
July &5, I93%.

. being mude te the Sarle repert on tre LELILGHNE NINNS, for‘nddition-
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