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Report On Mellgren Mines-By C. J. Sarle, Ph. D.

P

Tombstone, Arizona
Sept. 4, 1928

FOREWORD.

The breadth of field covered in the following report on the
Melleren Mines—including as it does: a briet sketeh of the for-
mations, struetures and geologic history of the “*Tombstone-
Mule Mountain Range™’; a correlation ef the ore deposits and in-
chuding formations of the Bixhee Mining Distriet, in the southern
end of the range, with these of the Lombstone Mining District in
v nortlern: a general discussion of the Tembstone District as
a whole, with comparisons between the Eastern area of the Dis-
trict, principally held by the Bunker ITill Mines Company, a sub-
sidary of the Phelps Dodge Corporation—and where the ore hod-
les have heen opened up to greater depth and more extensively,
and the Western area, of which the Melloren holdings form the
larger part—has heen, for the purpose of giving a general per-
speetive, by which the conditions which mining operations have
revealed in the Western area may be judeged and by which the
predicted ore possibilities, wit] denth development, in the Mell-
aren Mines may he appreciated and estimated.

My acquaintance with the Tombstone Mining Distriet, it
must bhe explained, thouel extending over a period of years,
may be summed up as the result of actual intensive work, at in-
tervals, amovnting all told to a few week's time only. The
breadth of field, the number of mines, many of them at present
practically inaceessible, and the limited time at my disposal, has
precluded of necessity, my acquiring much information which
NSt constitute therefore an Important omission iy the disens-
ston of this noted Wwining distriet. and whicl doubtless would
have been very helpful also in the exposition of the Mellgren
Droperty.

It is very fortupate therefore, that Mr. V. ¢ Mellgren, a
qualified graduate Mining and Metalurgical Engineer, with long
Practical experience in the Tombstone Minine District, a detail-
ed knowledee of the “arious mines, and accumulated fund of in-
formation on Past production of the ])ish'i(-t.~gi\'ing lim an ex-
tensive and detailed knowledae of the Distriet and its possibili-
tics—has contributed the valuable data on pages ... to ...
inclnsive, in this report,

I my work T have had opportunity to confirm, in zeneral,
the facts vhieh he has set forth and [ have used then freely in
the followine Pre-Summary and clsewhere as needed to supple-
THent my own investigations,

(Signed) C. J. SARLIE,
Tuesaon, Arizona

Sept. 4, 1928,
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Report On Mellgren Mines=By C. J. Sarle, Ph. D.

PRE-SUMMARY.

The Mellgren Mining Property consists of 56 lode claims and fractional elaims,
in contiguity, covering an arca af about 1050 acres. (See appended Topographical and
Geological Map of Western Tombstone). Irom the center of this property it is 2
miles by the Charleston highway, northeasterly, to the Court louse in the City of
Tombstone, County Scat of Cochise County, Arizona. Tombstone is the terminus of a
Iranch of the Southern Pacifie Railroad, which leaves the main line at Fairbank, 9
miles to the westward., From Tombstone by rail, the Smelter at Douglas, Arizona, is
GO miles and to that at 11 Paso, Texas, 315 miles. (See  Arcal Geological Map of
Tombstone Mountains).

The Mellgren property with several smaller adjoining properties, variously
owned, comprize what ix locally known as the West District, in distinction from the
castern portion of the Tombstone Mining District, the major part of which is owned
by the Bunker ITill Mines Company, a subsidiary of the Phelps Dodge Corporation,
having been purchased from the Tombstone Consolidated Mining Company in 1912
Among the Tombstone consolidated holdings were also the State of Maine, Chance

and San Pedro Mines, in the Western area, patented properties, closely adjoining:

the Mellgren Mines.

The Tomhstone Mining District is coextensive with the Tombstone [lills. The
Tomhstone Hills are the deeply eroded and subdued northerly end of a mnorthwest-
coutheast trending mountain structure, some thirty odd miles in length, which has
for its southerly end, the higher and broader Mule Mountains. and for its intermedi-
ate portion the Little Mule Mountains. This structure, for convenience 1 tits report,
has heen desienated the Tombstone-Mule Mountain Range. "This rance was formed
in the Laie Tertiar: time; by block-faulting, accomnpanied by extensive iencous in-
vasions, which forned large deep seated granitoid hatholiths henenth the strueture
and more superficiai porphymide dikes and stocks and extensive swrface flows. The
older_crustal rocks thus broken up and invaded by superheated solutions of mineral
Tatter. or lavas, hecame the depositories for large and valuable deposits of ore min-
crals. These were formed by volatile constituents given off from reservoirs of molten
Tock evstallizing and congealing beneath; forming the great copper deposits of the
Rishee Distriet, 25 miles south of Tombstone in the southern end of the Range, and
probably simultancously the high erade, siver-gold, silver-lead-gold and silver-lead-
zine ores of the Tombstone District, in the northern.

Thé rocks involved in copper deposition in the Bisbee end of the Tombstone-
Aule Mountain Range, are mainly the lime-stone members of the upper Paleozie ser-
jes of sedimentary formations; the Abrigo (Upper Cambrian) Limestone, the Martin
«(Devonian) Limestone and Escabrosa (Lower Mississippian) Limestone. In  the
covtheastern part of this area, occur however, some lead and gold in the overlying
Mesozoie or Bishee (Lower Cretaceous) series. Copper occurs also in granite por-
phyry. in Sacremento Hill, Bishee. The copper ore restricted to horizons just men-
tioned has a proven zone of deposition ranging to 1400 feet in thickness, .

In the Tomhbstone area, the ores thus far developed oceur prineipally in the Me-
vazie (Bishe Series) strata, but there are numerous occurrences in all of the nunderly-
inz Palcozoie limestones. enumerated above as ore horizons of the Bishee Distriet,
here ineluding also the Naco (Pennsylvanian) Limestone, at the top of the Paleozie
<eries. While stratigraphically this would appear to give the ores a vertical range
thru ceveral thousand of feet of formations, it is certain that the actual thickness of
the ore zone, exclusive of a possible copper zone beneath, is very much less. probably
in the neighborhood of two thousand feet.

That rocks of all horizons in such a thisl- <eries of strata should become involy-
ed as controls in the deposition af a=e #4 -==T% coom might be reasonably explained
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Report On Mellgren Mines-8By C. J. Sarle, Ph. D.

as due to their chance position within a eertain depth or temperature zone and, with-
in a certain distance of the source of mineralization; determined by fault dizplacemerits
and the variable height of magmatie ascent or wedging. That the silver-gold, silver-
lead-gold and zine zones of the Tombstone District have this assumed .mlnn\lmatc
uml.mod t]m l\ne\s of 2000 fect Is ])d\Cd Upon an obscr\'ed and mdu.ltcd «lt*\wndmg

llm\ th(' (1(*1)1]1 of 400 feet, \\lth lead bc'fmmng to am)c - at water lev cl the Qll\'(}l'
lead-zold ores of the Kastern area, proven to a depth of 700 feet. and; zine beginn-
ing to appear prominently at a depth of between 700 feet and 800 feet, Jll(l to wluch
it is thought reasonable to aseribe a zone thickness—allowing for a lead-zine transi-
tion above and a zine-copper helow—of 800 feet to 900 feet, together giving the above
extimated 2000 feet depth-range to that portion of the Tombstone ore column above
the zone of copper ores.

Moreover in strong conduit structures, where erosion has not removed the upper
part of the ore zone, it may be expected that mining operations may be carried to
sueh depths as indicated above, or even greater and as in the Western area, in some
portions of which, Paleozie strata underly Mesozoie, in their original relations, be-
ainning with lead-gold ores, the whole camut of ore zones may be run, as depth de-
velopment in mining goes on.

The ores of the Western Tombstone area are not confined to the sedimentary
rocks however, but oceur also in a widespread quartz monzonite porphyry. Al-
though there are many exceptions, the greater number of the fissure veins in both
the Eastern and Western area have a roughly north-south strike and steeply dip to
the west. Where folds oceur in the Eastern area they have been found in many cages
to be the loci of interbedded deposits, or saddle reefs, and this may well prove to, be
the ease in the Western arvea, should such structures be encountered.

In the Bisbee avea the m..gma’non which introduced large dikes of granite por-
phyry into the Paleozoic sediments, appears to have been the phase which produced
the ore deposits. In the Tombstone area it appears to be connected with the slow
vpward advanee of lava in great volumn, of monzonitic composition, which from ob-
=erved croppings of the monzonite deseribed in the body of this report, must underly
a large part of the Tomi<tone ITills a% depth. Many dikes of similar composition may
he genetically connected. This intrusion profoundly altered the Paleozoic limestone
in places, where direetly in contact with them, and. in a late phase of cooling, fur-
nished the ore forming solutions. (See Areal Map of Tombstone Mountains, Append-
ed).

The ores ﬂn(mn]ymt the Tombatone District appear to have the same general
sonrce and are in ¢ m all esseitials 1 thg ame, variations observed in mining bun" attri-
Iutable to difference in position in the zone of ore deposition and degree of sec ondax v
alteration. :

It appears to be the concensus of opinion among Geologists and Mining Engi-
wers, who have made a study of conditions in iTie 'J‘omhxlmu- Mininge J)l&tn«t that
tle mining of ore deposits }nx scarely begun., The 1(-\(1\0 of milling and high

eralé ores indie 110(1. are very large. This applies not ("TIT_ to ores helow water level,
whiehare vet ]n‘u iy "ﬁﬁmmu hed, but there i Iar ree tonmaee Teln dning-above.
Moreoyr there is mueh virgin gronnd in both the Easfern a1d Wes{ern areas (;ft]u*
Distriet. which promise when 0\1)]010(1 an< developed to greatly extend mining op-
crations, :
To-dat mining in the Distriet has ]arfrelv been, a selection of the high "I‘.I(IC
portions of the ore hodies, leaving the lower gmdc or milling qres, and these opera-

tions have lven limited almost wholly to that portion of the sccondary or oxidized

ores, above fie water {able,The denth to nermanent water varies, being relatively .
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Rapart On Mellgren Mines-By C. J. Sarle, Ph. D.

greater at points of greatest reliel. Thus in the Iaxtern portion of the District it

o ranges from 432 feet to 630 feet and in the Western, from 200 feet to 100 feet.

s The Tombstone Consolidated Mining Company in sinking a 1000 foot shaft,

known as the Boom shaft. in the Bastern area, established three favorable  factors,

vital to the cconorric life of the Tombstone Mining District. One is, that contrary to

a persistent general misapprehension, the water in the Ilastern area, can be con-

trolled and is actually much less than now being handled by many mining compa-

Conies. (See pages..... ). The second is that the ores maintain their volume and values

' below the permanent water level. (See page........... ). The tlu{‘d is that the sxlycr-lead-

m - wold ores of the Tombstone Distriet, eventually, in depth, will give place to zine-lead-

silver-gold ores. (See page......... ). é
.

e S o e A o S A P it .

; Water in the Western part of the District as shown in the body of this report, ) i«
m . though Iying at a shallower depth than in the Iastern, ean easily be handled, the vol- {_
BE vme being about ample for milling purposes. (See page ............ b !
In the ores of the Tombstone Istrict thus far mined, silver values predominate !
— v and eold has been covsistently important, and likewise, lead in the Eastern part, tho
©in the Western or Melleren arca,—due it is believed to the higher horizon in the zone |
| - - of ore deposition, at which mining, <o far, has been carried on.—lead is only just be-
| cinuine to come in at water level. The ratio of these metals in the ores mined has f
| - aried widely however~In some instatces_the gold value has nearly equalled that of :
~the silver: and this has been true of the fluctuating lead content of the ores of the /
Fastern District. Lhe ores of the whole Tombstone Mining District may be_classi-% 157
fied as hizh grade. The carlier operators shipped and milled ore having an average .
U - Valud of #1700 Per tor, or heffer and hundreds of tons were shipped from Tombstone /. i
o~ ranumge”a {housand dollars or nore. ' :
| : During the 30 years, which have clapsed sinee 1878: when Edward L. Schieffe-
L - lin made the discovery of ore in the Tombstone 1lills, and loeated his claim the !
| “Toughrut,” the first in the Tombstone Mining District,—mining has moved with ;
| 'm pulsations. From 1880 to 1890 the greatest activity prevailed: the City of Tomb- |
| stone spraung up, water was piped in & distance of 30 miles from the Huachuea Z
| Monntains, to the southwest: Mining Companies were formed and mining of the rich !
- silver-lead-gold ores was carried on with utmost vigor and, mills for the handling of |
"~ the ores were huilt on the San Pedro River at both Fairbauk and Charleston.

It was during this period that the State of Maine, Merrimae, Free Coinage,
Junetta, San Pedro, Chance and Louise Mines., contiguous to the Mellgren Holdings,
v and the Joseph No. 1. Joseph No. 2, Anex_No, 40, Anex No. 41 and Bonanza Mines

of that group were worked(See position ¢f these on, Vein Map of Western Area,

C<ppended). ‘
B The demonitization of silver in 1890 and strike brought this first period of great

| o - prosperity, i the Tonbstone District to a close.

_ R Thru 1890 to 1900 was a period of small mining operations, mainly by leasing.
1 ‘ Frem 1800 to 1912 marks a second period of great activity and laree production,
| - ~in the Tombstone Mining Distriet, tho little effecting its Western portion. Tt spans

R SR AR ,“C:‘::.,.M. R

the existence of the Tombstone Consolidated Mining Company, created by the con-
selidation of the older companies of the Kastern District, in 19006 and ended in 1912,
when the interests of that company were taken over by the Bunker 1 Mines Com-
v pany. a subsidiary of the Phelps Dodge Corp. )

Tombzstone Mines were then elosed down. and have remained so eveit since; ex-
LS cepting for a short period during the late War, when two or three of the mines
| were worked on a small seale. The Bunker il Company, however has held to a
\ M b onoliey of giving short term leases, for onerations on a small scale, and sums up to
| j . %130,000 are said to have heen made hy some of the leasors, mainly by chloriding,—
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,
LanX ‘ mining the lower grade ores in search of hich grade chutes.
' | The layving of the Tombstone braneh of the 8. P R. R. from Fairbank in 1902,
- " epeatly improved transportation conditions. Dut until about five years ago, the?
| © Rmelters only paid for 50 . of the value of the silver chloride and. until about a year ., U
© o and.a Dalf ago, placed a penalty of 10 to 12 conts a unit on the silica content of oves, 3 /
; —peralties, deductions and charges, Cometimes running as high as $25.00 a ton on’ i,
©NONIe ores shipped: ’;1»/
‘ In 1604 the Mellgerns began acquiring their present holdings in the Western”
DistTTet. which they have been workihg eontinuousiy since. Work started by them i
in 1208, on the Joseph No. 1 claim, was continued for several yvears. The nerth shatt
0 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 out and shipped, in sinking, varied
N from £12.00 to £10.00 per ton. and. one small shipment of £1% tons, from a pocket, i >
B ©aszaved 5003.0 oz, silver and 5.01 oz. cold per ton. In 1923 the Mellgrens sank the south ;2'=7~
. Bonnnuza shaft 34 feet below water, to test the flow. which proved to be 40 gallons <=—

per minute. Snrficial work has heen done on Joseph No. 2 vein, from time to time,

U and other of their properties, off and on for years. ‘
| ~© Surficial mining on the Free Coinage vein. parallel and about 2000 feet to the
M © west of the Bonanza vein, began by leasers in 1920, continued to 1924. '
! The Pittman Aet, 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-
™ ~ ped ranuing from #3.00 1o %33.00 per ton and screenings from the mine dump and goy
| were evanided. The results proved to the complete adaptability of these ores to this
lass of treatment. Leases have been given by the Mellgrens, on various -of their
properties, off and on for years.
; : In 1922 and 1923 Tlerman Trappman, a leasor, mined 30 feet below water level(,_'wﬁ,_»
i the San Pedro mive, handling the water with a bailer; and removed oves to the .77
valve of 29,000 to %10.C09. the ore ranning from 1C0 to 2C0 ounces in silver. —

In 1923 the Old Puebla Leasing Company cyanided the State of Maine dump
“and mine goh—to a profit—although the ores had been mined by stripping and often
- ©taken down “telean’™ on canvas.
| : In 1922 a leasor sank a winze. from the north drift on the 200 foot level in the
- d £ (Chance Mine to a depth of 22 feet below permanent water and drifted 18 feet and
3 © stripped the ore for this distance to the 200 foot level above. Before the ore could be
] | © removed however, the upper part of the shaft caved in. Assays showed the ore l'zln/‘g
|
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from 100 to 1200 ouncez in silver. '

| CTn 1923, as already mentioned, the Mellgrens, as a test; mined. by the filled-

e ' stope method, and eyanided 920 tons of ore. from above the 100 foot level, in the

- - north end of the Bonanza vein which vielded a bullion return of £44,000. v

| } Work i now being carried on in the Bonanza Mine, off the north shaft”

M : Sinee the early day operations portions of prohably every dump in_ both the

N L Fastern and Western area have been shipped, sorted and shipped, or milled.

| , The Tombstone Minine Distriet has had a known production of ore totalling

M CE83.000.000.00 gross value. Of this sum ap;roximately =79,000.600.00 was confribut-

| ¢d by twenty-odd mines in the Fastern or Junker Hill area and £6.000.000.00 by a

’ dozen or more in the Western or Melleren area. Of the £65.000.000.00 produced in the U .7

Western area. the major part is accounted for as follows: Anex No. 40 and 41 veins, -7

pradineed  £60.000.00: Ronanza-Chanee vein, €1,000.000.00: Junetta, 2100.000.007 Lou- § ¢

oo 2100.000.00. Joseph No. 1. £39,000.00; Joseph No. 2, =1 50,000.00; San Pedro, £150,-_)

0C0.00: Solstice, £75.000.00; and State of Maine 3.-00,000.00. :
Tt scems quite probable that the yield of zome of the ahove mines was consider- ¢! ;-

ahly larger than the above fienres shov, and nmrmvcr,iit iz, the general opinion of ( ’
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Report On Mellgren Mines=By C. J. Sarle, Ph. D.

“Ola Timers™ of the Distriet, that the actual output from these and otli«_-r proper-~

_ties of the Western area has been between $7,000,000.00 and 58,000,000.00. —
The Western area of the Tombstone Distriet should be deseribed as mllnm to

hilly. From the lowest to the highct point in the mined area, is apprexi 1.1101\' 150 4

feet. All parts have been made accessible by mine roads, which connect with the
Charleston-Tombstone highway. (See Topographical and Geological Map of the
Western Tombstone Distriet, appended to this report).

As to the Geology:—The western and southwestern part of this area is under-
lain by a quartz monzonite porphyry. The north-castern is floored and flanked by
a granitoid rock, classified as monzonite. Between these two areas is a belt of sed-
imentary rocks—surficially mostly Mesozoic; standstones—with two or more belts
of shale interbedded with thin sandstone platten,—and with one exposed zone of
limestone. Two outeroppings of Paleozoic limestone occur. one Pennsylvanian (Na-
¢0) in age, to the north; the other Mississippian (ISscabrosa) in age, to the east. A
small area of Mesozoic, not indicated on the map, also occurs, just north of Unecle
Nam 1Hill, surrounded by the quartz monzonite porphyry. Paleozoie rocks are be-
lieved to underly, in their natural relation, the major portion of the area covered
by the Mesozoie sediments. The Mesozoic strata have a generally gentle and roll-
ing dip to the northward. The Paleozoies are slightly at variance in d]p

Several north-south dikes, appearing to be a little more basiec than the quartz
monzonite porphyry, the largest rveaching 20 feet in width, cut the sedimentaries,
and one ohserved continues nolﬂlwald into the granitoid mouzonite for some dis-
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 be genetically connceted 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 likewize show some
fauliing. IFor examnple, the general opinion is that the Merrimace and Free Coinage
veins are part of the same north-south ore. body, displaced by faulting.

The contact bhetwren sedimentary and igneous rocks, from surface examina-
tion, where observed, appear to be intrusive, tho it seems highly probable that later
movements, such as would produce the fissure system, containing the veins, must
have cause some displacements, probably resulting in fracturing and brecciations
along them. It would be well to determine this fact in connection with the north-
south, main contact. between the quartz monzonite porphyry and sedimentary
formations, on the Mellgren ground.

The ores occur mainly in master fissure or shear zones, roughly in common
north-south strike, with a decided tendency to northeasterly departures This like-
wise is true of the trend of most of the vein fissures in the Eastern avea of the Dis-
trict. Their dip varies from 90 degrees to as low as 60 degrees westward. Cross-
veins likewise occur, in which there is less regularity in direction and dip, and less
persistence. The veins occung in both the sedimentary formations and the qguartz
monzonite porphyry. (See dttached map showing the veins of the Western Tomb-
stone Distriet).

I

The average width of the veins mined in the Western area, <o far. has been.
r b

about 4 feet, tho, sometimes in places, widening {o as much as 10 or 12 feet.: The
walls within the comparatively shallow depths to which the veins have heen mined,
are neither sharply defined by slickensiding nor by gouges. This is al\o true of some
of the veins of the Eaxstern area.

The ores as deep as mined, or to water level, and to a proven depth of 34 feet
helow, are oxidized or secondary silver-gold ores. The silver ocenrs in the ore as a
chloride, iodide, bromide and oceasionally a small amount of sulphide, usually 409,
as chloride. Vanadium is sometimes noticeably present; iron and manganese oxides

9
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Report On Mellgren Mines=-By C. J. Sarle, Ph. D.

oceur, rarcly amounting to more than 5 to 8 per cent generally merely stains, Some
traces of lead in the form of Mimetite, (Iiead Chloro Arsenate); Cerussite; (Lead
( arbonate); Anglesite, (Lead Sulphate) and, Pyomorphite, (Lead Chloro Phos-
phate), are occassionally observed, and near water level, small bunches of ore run-
ning as high as 9%¢ in lead have been encounted.

The gangue is altered country rock, quartz and sometimes, barite or heavy spar
in apprec Jable amounts. The aver: wge silica content of ores shipped has been about
l-}. /G«

Many of the shallow gulches, or washes, of the area appear to owe their ree-
tilinear courses to lines of weakness determined by the position of such strueture
as fault, shear and breceia zones and to interformational contacts. The formations
and structures in such positions ave usually more or less obscured by alluvium and
they should be prospected carvefully as likely places for veins, chutes, or less regular
ore bodies.

The Western portion of the Tombstone District is largely uudeveloped. "There
has heen no systematie development of the ore bodies and no dee) mining: No cen-
tralized \\ml\nu_w for Lu'-e scale operations, such as, cross-cutting the coumrv at

dej:th, from a main working shaft. to transect the parallel norti- south vein system

and the development of these veins along their entire strike.

There is little doubt, that blind veins, will be encountered, when cross- cuttuw

at depth is done. ¥

- Mining in the Western arca has always heen handicapped by the lack of capital

21d has been earried on with very poor facilities..The early worl done on the State
of Maine. San Pedro and Chanee Mines, was with no better cquipment than a steam
hoist and hand steel. In this way silver-gold ore, as earlier stated, to the gross value
of $3.500.600.0 was taken from the State of Maine. The block mined was 600 feet |
Tong., 00 feet deep and averaged 4 feet mining \\'idth Operations extended nearly
to water level and values apn.u'cntlv as geod as those mined, were still going down,
when the mine was closed, because of the demonitization of silver and a general
strike.

The $150.000.00 given as the output of the San Pedro Mine was taken in places,
1rom a secidon ¢f {ue vein aboee DM feet leng and above the 160 foot, or water level.
It will Le recalled that it was from this mine that Trappman, later, mining 30 fect
Lelow water. extracted ore to the value of £9,000.00 to $10,000.00, which ran from
100 to 200 ounces in silver.

Aside from the operations of the three properties menticned above, in the man-
ner deseribed and the one cited case, when with standard drills and hoist, the Mell-
crens, extracted by the filled stope method. from ahove the 100 foot lcwl, in the
north end of the Bonauza vein, 920 tons oF ore, which eyanided gave a bullion return
cquivalent at present market prices to £34.000.00.7all the mining done in the West-

ern area has been with gingle-jack and hand steel,” hoisting by ‘windless or w mm.)_,‘

“Iandicapped by such primitive and inadequate cquipment, it is natural, that
with veins kpown to contain lenses and poceckets of high grade, that mining in the
Western arcea, has always been in the nature of <]1]mnlm" or cophering, as the min-
ers would express it, and that whenever ores too persizte ntly low to <hip were en-
countered, work was abandoned at that point and started in another, it usually in such
cases heing said that the ore had “pinched out™. This was far from being true, for
in practically all cases, ore of a milling grade may be {found in the faces of these
worlines and ore is <till goine down. In denth water stopped them. The ores bhelow
water, therefore, constitutes a reserve wholly untonched. ~

T the Bonanza-Chanee vein, opened un for 1200 feet of its Tengih, the northern
1070 fect of it, on Mcellgren holdings, has yielded ore to the value of $£1,000,600.00
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cross, principally in high grade, about 23 of the vein above water still remaining to
ve sined. The ervoss return for the northern or Bonanza portion of this vein was

e enr e e v

(3ee Verticla L\m'_xtmth Seetion of Bonanza Veln, appcudu‘ to '1..: report).

; U nder iSstimate of Tonage, page...... wn it is shown that of the 23 known veins on
the Melloren property, in but five “of them, Bonanza. Joseph No. 1, Joseph No. 2,
Arex 40 and Snex 41 elaime, chosen beeavse they have been most extensively work-

.ol and opened up, there ave above the 360 foot level, and in a combined total strike

distance of 4080 feet, along which they have been opm‘od up. with the average min-

: ;

ine widith of 4 feety 631000 tens of ore available for wining—ciough to run a 200

o ten per day plant ff)l 0 to 10 yvears. (800 Pages...... )
Lnuel the Jdeseription of Individual Claims, page....... , in the body of this re-

port. the priucipal veins and workings of the Mel‘“mn property have been gone injo
?n cousiderable degail. There are cther veins on this property on which little worlk
Lias heen done. heeause the ores, tho of milling erade, proved too low to ship; and
there are veins also. which have heen neglected hecause the worls (‘Un' oir them, In-
dicated that ore of commereia! milling gn\le eniy, could he developed, within the
depths practicable with the cquinment in use. There ave also known veins on the
~preperty whichhave never been worked. The uorthern end cf the Bonanza vein
v wvas Blind and was only vicked up by trenching.
) iPurther, as stated, mani- of the washes, judeging {rom their trend. may have de-
© veloped upon strictures w Hich will prove to have been extensively mineralized; and
it ix expeeted, that when eross-cutting at depth is once undertaken, that veius, not
showing at the surface, wiil be encountered.
, A number of the Mellgren claims have had no werk done on them. other than
v that reguired for location ‘..11 assessment—yet there are few if any, of the 35, which
qo 1nt hield forth a potertial chance—so wenerally and heavily mineralized has the
2ril area been luu\(“l by thie comparatively limited mm'ua go far done.
1 PAge. . uader the désceription of the **Zonal Arraregment of the Met-
u’.~". reasons are given for the asswmption, that mining in the Western area of the
Fombstone bl\uut. Lhas been earried on at a higher horizon, the silver-gold, in the
L 18 ct mietallization, than that worked in the Eastern area, and that therefore the
;c‘v* in the Western are: ey he cxpected to extend to greater depth and, down-
cardd to take on the lead phase, accompanied by the silver and gold values, of the
Vastern, which in turn will give place to ores containing zine.

There also remains the possiblity of the unexplored Paleozoic limestone beneath
he Mesozoie servies, which have Leen productive horizons in the IKastern area; and,
hat arched struetures, when encountered, will contain saddle reefs and breceia ores,
s proved in the Eastern area.

point explored, that iz, whenever opert itions have been carried to water level, or
oped Lelow, they are still going down. Gold if anything has inereased a little with
depth: lead appearing at water levell will inerease in depth, and beeome a substan-
tim] volae, as seen in the Bastern District, and with the persistent silver and gold,
rai<e the tenor of the ore. Mercover the values Lelow water should hecome more uni-
form. )

' [t iz manifest that the water-table was ance much lower than at present. Tow
inneh is uneertain, in face of the <hallow depili to which mining has been carried,
therefore, the depth to the primary sulphides is unknown, It moay, as in the Fastern
. arew. exceed 700 feet, but tu]m_:r:l]'hi(;1]‘\' it <hould he ahove 500, It would he well
L 4o <eleet one or more of the veins and to deiil off-<et angele drill holes, to cut the vein
at various computed depths and determine the depth to the primary sulpliides, their

i

~,~;U)U’\)((). and, the unmined ore left above water is C\tllllul(kl to be 60,000 tons. -

As has been shown, values, on the Me'leren properties persist to the deepest”
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Report On Mellgren Mines=By C. J. Serle, Ph. D.

strength and values,

The circumstances of shallow mmmg, ores largely unmined above water, many
veins practically unworked, ore still going down in the deepest workings, all helow
water practically virgin ground, the deptl in the ore zone, to which mining has been

carried in the Eastern area, on the same general vein system, bhut st utmn' lower,
means in ageregate an immense tonage of unmined ores on the Mellgren pmpclt\

The 631,000 Tons of ore, estimated for a Tortion of tfive of the veins on this prop-
erty, are figures which of course must be regarded merely as an approximation, but
serve to give some coreeption of the order of magnitude in which the probable total
unmized tonage of this property, could it actually be estimated, would be expressed.

The method by which the average value per ton of ores mined frem various
properiies in the Western area, given in the hody of this report, were computed, was;
to take the total tonage mined, total tonage of ore shipped and total smelter returns;
iotal tons thrown on the dumps, and ealeulate total dump values, based upon assay
add these values; and divide their sum by the total tons.mined.

In making estimates of value of unmined blocks of ore, in the various properties,
the procedure followed was to ascertain, by the above method, the average value
per ton of the ores already mined and to assume this value per ton to be the average
\'uluc per ton of the ore in ~itu.

This wmethod of estimating the values of ores en-block, when the continuity of
the ere, to a reasonable certainty, has been proven. gives results fairly reliable, and,
protably in the present case as accurate as could be obtained by any method. The
reason for this is that tle ore, above water level, that mined so far only, and the ove
helow water level, as deep as it has been penetrated. is oxidized, and as is usual with
this class, the values are \potrc\., in this case varving trom low to high erade. It will
proitably be agreed that in sueh ores, mine s (unphnn wauld not give estimates as de-
pendalle or safe. Moreover these 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 exceptionally high grade have been encountered re-
peatediy and this fact must not be overlooked in estimating the general average of
the ore to be mined, as these oceurences may be e\pefred to raize the value of the
saine rane Lenses of high grade have been encountered in the Joseph No. 1, Joseph
No. 2, Junctt\ \[0111111&( State of Maine, San Pedro, Chance. Mamie and Solstice
workings. Oue lot of 22 tons of silver-gold ore, Mhum '« from the Bonanza vein brought
£10.000.00, Whicl allowing Torpresént Tower matket vilte of silver and (1e<1mtm(r
1-5, would be about $32,000.00. Mention was made earlier of 920 tons of ore stoped
from the north Bonanza workings, which yielded §#44,000. 00——Tuh at present prices
would Le equivelent to semcthiiiig like $34,080.C0.

The computed general average value per ton of ores mined in the State of Maine,
present market, was about 7')0’.()(). of the Chance 350.00; North Bonanza $27.00;
Jozeph Noo 1 227.00: ete. Adceepting these values,/a very low estimate of the 1»1()])-
able average value per_ton of_ore whie h have beerr mined in the Western Tombstone

area, elusive of the ﬁ\—‘IHH-'l'*n 1)1‘(r1>(1{\ would be, say 52 )0())
Py ey

Two alternative plans for the development, cquipment and opevation of the Mell-
creen property, have heen outlined. (Sce page ... ).

On=plan ealls for a capital outlay of %2235.000.00—and the placing of the prop-
erty on a 100 ton daily production basis. It includes the sinking of a developnient
shaft to cut the Bonanza vein at a dept of 300 feet and its development from that
Jlevel. Then from this depth the gradual development of the property conld he car-
ried on, by eross-entting to other veins. Tt would provide alzo for the vepair of shafts,
installation of pipe lines, erection of eentral power plant, and the installation of a
hundred ton combination exanide and floatation plant. 1t contemplates development
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and operation by the company, i conjunction with leasing of portions of the mines;
the company supplying power and cquipment and receiving a rovalty on ores mined
by lessces, ad a profit Lor the milling of such orex. Under this plau of combined con-
pany and leasing operation—mining and milling 100 tous a day—assuming the aver-
ace value of the ore to be as low as $10.00 per ton, with a net profit of $5.00 per ton,
it is expected that an annual profit of at least $115.000.00 could be made.

The other plan proposes a more extensive development of the property with a
veiw 1o minive and milling 200 tons a day and would require a capital outlay ot
£500,000.00. This advises the immediate sinking of 214 compartment shaft, to cut the
Bonanza vein at the GO foot level, and the development of the vein system from that
deptl; cross-cuiting casterly and westerly to cut 12 veins, (See Verticle Section
along the line A 34 B, on the Vein Map—in back of this report.); drifting to com-
nence on each vein as soon as reached, the vaising of air shafrs being included. The
poliey of leasing portions of the mines would be adhiered to, as in the first plan. As-
«uming roughly the same mining and milling costs and value of ore, a yearly return
af F560.060.00 1s estimated.

Tt is also recemuiended as a part of this plan, for a more extensive development
of the property, that a portion of the reserve fund be used to purchase the isolated.
adjoining elaims; Red Top, Merrimae, Clipper, Free Coinage, Bay, Louise, Mamie
and Juuetta, (See attached Claim Map of Western Tombstone arca.) as advanta-
ceous in a plan for larger development. s

Under tliis plan the power plant would cost double that in the preceeding out-
Jined plan, ie.; $50.000.00 and. the development work, cost §250.000.00. The reserve
funed in bhoth cases heing $59,000.00.

Z“The Melleren property, well within tlie minerized area of the Toin! xtone Min-
ing District—a District proven to be widely and heavily mineralized. and with oves
cxcentional’y Liskh in crade, and very persistent in depths)is exeevingiy well spon-
sored by its associations. The formations ave the same, tlie ores oceur in the same
master svstem of parallel fissures as in the rest of the District and the character of
the arps are the same heeausze formed from a cemmon =ourse in an underlying deep
conted monzonitie maoma. Moreover deve'apment has heen sufficient to indicate the
1-ree ope reserves. prove the relatively high grade of tlhie ore, and shows its amena-
I'ility to standard metheds of treatment.

>y

The Eastern Tombstone arcea. covered-hathe-Bunker Hill Mines Company hold-

_ . e s — ] Ly e p ;
iness which has had proper financing. has yiekled $79.000.660.00 gross value in silver-

lead-eold ores, and have assured enormous unmined tonages, The Western avea 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 ove
—from the shallow development of 14 of its mines—probably all told between $7.-
C00.000.00 an:d £8.000.000.60. and has. as shown, a reserve of unmined ores, above and
Lelow water. and in undeveloped veins that canonly be estimated as, large.

Mined high in the ore column, the silver-gold ore of the Western avea will give
place, with-depth, to ores containing lead, as in the Eastern area, and should become
more neiform in value and of a higher tenor below water.

Conditions for minineg, such as ¢haracter of formation, size and form of ore
Lodies, water. lahor, aceessibility, tranzportation, elimate and other factors are prob-
ably as favorable as in any mining eamp in the country.

From the amount of development work done, few properties. under similar meth-
ods of operation, have vielded laroer vettrns, or proti=e more, if adequately finanes
e, developed, equiped and efficiently operated. Under these optimum conditions, in
my opinion, the }.\[(-‘11-_-:'(_-11 .\Iimﬂmu}' be worked for many decades and with gratify-
g results. —
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Report On Mellgren MMines=-By C. J. Sarle, Ph. D.

But. any one with less than $225,000.00, on hand, to put into development and
cquipment, should not think of attempting to operate this property; for they will
fail of the exceedingly satisfactory results otherwise to be expected.

MELLGREN HOLDINGS. W

‘the MELLGREN MINING PROPERTY consists of 56 unpatented lode claims,
ail inter-connected, which together cover an area of about 1050 acres. (See position of
Melleren yroperty, traced in heavy lines, on accompanying  Geological and  Topo-
erapliical Map, of the Western part of the Tombstone Mining District, \lso, sce
claim map of the Tombstone AMining District, on which the Mellgren clais are indi-
cated by red shading).

s the several elaims comprizing the MELLGREN GROUDP are contiguous, the
required annual assesment work may be done at any one point on them for the entire
property. The assesment work for the year 1928-1927 has heen done.

TITLE.

The property is owned by V. G. Mellgren and Anna Mellgren, and an Abstract
of Title is on deposit in the Cochize County State Bank of Tombstone.
LOCATION. ' .

The MELLGREN GROUP of Mining Claims is situated in the western pait
of the Tombstone Mining Distriet, southwesterly from Tombstone, County Seat of Co-
chise County, Arizona, it being about 2 miles from the Court House to the.center of
the property. e e
ACCESSABILITY.

Tombstoue is the shipping and supply point. The Tombstoue-Charleston
County Highway. a good auto road. erosses the property nearly centrally. A\ branch
line connects Tombstone with the main line of the Southern Pacifie Railroad at Ifair-
hank. 9 milex to the westward. On a siding at Tombstone are loading platforms for
ore. The accessability of all parts of the property, is an important asset in develop-
ment and operation. :

HISTORY OF THE TOMBSTONE DISTRICT.

A bhrief sketeh of the history of the Tombstone Mining Distriet may be of in-
terest. Up until the years 1877 and 1878 the Tombstone Distriet 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 wuntil Edward T. Schieffelin. braving the dangers from the Indians,
penetrated to its center, and discovered its hidden riches.

Schieffelin had dizeovered evidences of mineral in a remote portion of the re-
oion 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 {elt eertain, great
deposits of mineral wealth would he founl. Tis expedition was considered a very
hazardous one and he was advised by his friends to take his tombstone with him.
His enterprize and courage were rewavded by finding a heavy outerop of rich ore at
the verv surtace of the around. The profusion of ore, lvine nearly flat, showing no
well defined linear outerop, was somewhat puzzling to him, it would appear, as he
Tocated o ¢lanm transverse to the trend of the vein. and called it the TOUGIINTUT: and,
to the Distriet he cave the name TOMBESTONE, remembering the advicee of his friends
to take his tomhstope with him.

Returning to Tuceson with his samnlac. he persnaded his brother Albert and

14

'
!

7

¢t

)
!
?
¢
{

\
IR
{ i
L
1
<
‘

; e s v s S A s At A AR A A A S S A A e A A AR A A SR R i A R S s e e e

3

56‘ ES)
T )
C

Pt



Gl Yol fpsaesmes sne @ s mem s mes s 50 % 5 ¥ s R R R i

Report On hlellgren Mines-By C. J. Sarle, Ph. D.

Richard Gird to join him in 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 directions, the hills 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 ITuachnuca Mouutains, aud 1he greatest
activity in mining prevailed and mining has continued since.

In 1900 the numerous companies in the eastern part of the District were con-
solidated into one company, known as TII TOMBSTONE CONSOLIDATED MIN-
ING COMPANY and they operated until 1972, when these properties were taken
over by the PIIELPS-DODGI juterests and is now kiown as THH DUNKER IIILL
MINES COMPANY, which controls the eastern portion of the District, while the
MELLGREN MINES cover the greater part of the western.

TOPOGRAPIIY AND GEOLOGY OF THE TOMBSTONE HILLS.

An imaginary square 16 to 18 miles on a side and having its western edge in
line with the San Pedro River, would roughly enclose the TOMBSTONE TTILLS and
deiimit the Tombstone Mining Distriet. (See aceompanying ** Areal Geological Map
of Tombstone Mountains®). These so calied hills are. as are also the intervening
Little Mule Mountains”, structurally an erosional remnant of the northerly end of
the northwest-southeast trendmg Mule Mountains, in which the enormous copper de-
ponits of Bisbee, 25 miles to the southeast are bheing mined.

The region thus defined is one of relatively moderate relief. From the San Pe-

~die Valley, clevation approximately 3900 feet above tide. the country rizes rapidly

cver a partially developed erosional, pedimentary slope. On this slope stand a few
cronps of hills. among the highest of whieh are UNCLE SAM ITILL, sammit 4831
feet. THI DOME, 5091 feet and MAYS TITLL. 5732 feet. The eastern portion of
Tombstones Ilills, rising more enmass. from a relativelvy abrupt western face, has
amon~ jts more noticeable eminences. NO-ACCOUNT HILL, elevation 3247 feet,
MILITARY TITLLIL 5301 feet and ATJAN TITLL. 5315 feet.

Washes and open passes make even the rougher portions of these mountains
comparatively casy of access. and the Distriet is traversed hy a system of mine roads,
connecting either with the TOMBSTONE-BISBEL. (BANKHEAD U. S. ROUTE
80), TOMBSTONE-CHARLESTON or TOMBSTONE-FAIRBANK hizhways. Drain-
age from all sides of the Tombstoune IIills is by dry washes to the San Pedro river.

The Geological Map accompanying this report, shows the distribution, class and
age of the rock formation involved in the strueture of the Tombstone Mountains. tho
in a somewhat generalized manner, owing to the small seale to which it is drawn.

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’’:
that is to say it is a structure composed superficially at least of raised and tilted
“Earth Blocks”, although a considerable part of the relief and bulk, as usual with this
type of mountain strueture, is due to granitoid rocks, introduced at the time of up-
lift, as upwelling lavas heneath and into the structure.

FORMATION OFF TIIE TOMBSTONE MOUNTAINS BY BLOCK - FAULTING
AND BATHOLITIHIC INVASION. -

The history of the formation of the Tombstone IJills or rather of the Tomb-
stone-Aule Mountain Range is generically a part of happenings affecting a wide area.
and a clearer perspective of its specific details may be gained by a consideration of it
in its broader or regional setting, '

'I'he Tombstone Mountain Range, as stated earlier, stands on the site of an old-
er range which was formed in Permian, or eclosing Paleozoie time. By Mid-Mesozoie
time. erosion had reduced these mountains practically to hase level. Southern Arizona
and the region to the east and south, then subsided and a thick series of Comanchean
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sediments were deposited, whicl, in the Tombstone-Bishee avea covered the planed
base of the first or Permian Range, under 5000 feet or more of strata. In closing Mes-
ozoie time, a slow upward warping ot the broad region of Northern Mexico, and the
region to the northward, including Arizona, began. In Early Tertiary time great fis-
©sure eruptions occured over the region and covered thousands of square miles of
country under a thick mantle of acidic and sub-acidic lava flows and tuffs, the latter
formed by explosive eruptions. This was followed in Mid-Tertiary time, by a collapse
as it were, of a considerable part of the arvch, inctuding the area of the Great Basin
Region. and of an castward trending extension which stretches across Southern Ari-
zona, hetween the Plateau region of Nortliern Sonora and the Colorado Plateaus Re-
gion to the north.

In the collapsze, the Early Tertiary voleanie covering and underlying older rock
© formations were hroken up, producing a topography in which the salient features, as
© seen today, arve the long northwest-southeast trending fault block mountains and in-
takmont valleys or plaius. :

T'his change was not cataclysmie, bhut evolved slowly, tectonic movements and

voleanism continuing more or less intermittently to the close of the Tertiary time. IFor
that matter, movements or minor readjustments may be expected to occur over a long
~ period of time to come. ‘
A phenomenon secemingiy genectically connected with the formation of these
fault-bloek ranges was batholithie invasious. This was a upward movemenut, tfrom deep
scated reservoirs beneath, of magmatic material m great voimume along their axes,
tnese slowly cerystallizing into granite, monzonite, diorite and other granitoid rocks.
L he presence of such large masses of coarsely crystalline rocks is revealed in the bases
of neariy all of the mountains of this type, which have been deeply eroded; and in
most cases they ave seen to have played an important part in the shaping of these
mountains, at least in the position taken by the various fault-blocks, comprising theni.
Compression and tension were Jikewise important factors.

In connection with their invasion, these batholiths) in another respect, played
an important role. In many cases by latter differentiation they were meral rvicn, and
their residual and volatile constituauts. escaping rrom tnem; or heing foreed out, as
the magma crystallized, from a state of mineral solution, made their way into the
© o overlying older rocks thru fissures, shear zoues and fault planes, and formed large
©and valuable ore deposits. ‘

Active erosion, started by uplift, has since greatly modified the shape of these
mountain masses, by carving tnem mto rugged superfices of canyons, divides and !
peaks. Under the attacks of the elements their flanks have retreated in irregular out-
~une, giving place to progressively extending outwardly sloping, rock-carved floors or
i pediments; the tendeney being, to reduce these mountains to rounded hills and replace
©in the end by outward sloping, fiat-conical surface or plains.

3 In the process of denudation and dissection of these mountaing, enormous think-
nesses of rock have been removed, in some cases reducing their original voleanie and
sedimentary coverings to merve isolated patches, or to foot hill remnants. Thus have
the deep seated hatholiths and inermost strocture of these mountains been revealed,
¢ ad their contaaned ore deposits, brought within reach of the prospector.

) The debris from the wasting mountain slopes, transported from the canyon
¢ mouths, by debouching streams, in times of scasonal freshets, and carried to the inter-
vening lowlands, have built up thick alluvial deposits, whoze long water-laid slopes
have erept back over the pedimentary areas, burying the mountains scemingly to their
neceks i their own excoriations. .

A late phase in the eyele of erosion, transportation and deposition of debris
over Southern Arizona—possibly resulting from elimatic changes, hut more prohably
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’

due to a later stage in the maturation of the head-water tributaries of many mountain
canyons and, 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
disseetion of the converging alluvial slopes fronting the mountains or either side, and
n plae2s has denuded large areas of the rock floored pediment: of the mountains.

The above sketeh of Teriary Mountain making, in the Southern Arizona region,
and subsequent slow wasting away of these mountains, portray the evolutionary his-
tory of the Tombstone TTills, formerly mountains, with flanks greatly extended be-
vond their present limits: aow in their mueh denuded and reduced condition, they
nresent a constrast to manv of their Yoftier and more massive neighbors, whieh has
led to their being ealless anite eoncistantly, the “Tombstone Ilills.”’

In their present state, the Tom? stone Hills have heen stripped of their original
covering of Farly Terfary voleanie rocks: the Mesozoie strata have heen removed from
the top of the more elevated Paleozoie fault-hlock and higher extending portions of the
Late Teriary monzonite hatholith. and uncovered the quartz monzonite porphyry
dome, exnosed in the western part. ,

The pozition of the various rock formations. as shown on the Areal (Reologic
AMap of the Tombstone Mountains. suceests a complex of fault-blocks. ITad the map-
pine of the area been drawn to a larger seale and therefore less generalized, this bloek
strieceture wonld he mueh more evident. ’

E. L. Jones and F. L. Ransome, in U. S. G. S. Bulletin 710 D, Pl. 2, Seq. page
102, have shown the faulting for the northern area of the Tombstone District. Cen-
trally is an eastwardly up tilted block, with scarp-like western front—high points in
which are Military and Ajax I1ills, the whole raised between master fault planes on the
north and south and along its western side. To the northward and westward is an in-
tricate system of fault hlocks which from their fosition appears to have fallen away
from the central block, so that while the central hlock is a mass of Palcozoic strata
stripped of its former Mesozoie sedimentary and Tertiary voleanie coverings, the area
to the north and west is mainly surfaced by Mesozoic strata and areas of quartz mon-
ronite and quartz monzonite phorphyry.

GiROLOGY AND ORE DEPOSITS OF THE EASTERN (BCNKER HILL) AREA
OF THE TOMBSTONE DISTRICT

As has been stated the prineipal surfacing formation of the northern part of
the Eastern area of the Tombstone District is the Mesozoic series. These =andstones,
or quartzites, argillaceous sandstone, shales and interbeded blue to black limestones
have in general a northeasterly to easterly dip—to the south and west of U. S. Min.
AMon. No. 2, the underlying Paleozoic formation come to the surface and supplant the
Meso~oie strata. :

As determined by the carly investigations of William P. Blake (“‘Tombstone
and ils Mines™ ) a report to the Development Company of Amerita, 1902, John A.
Chureh (Trans, AL T M. I, NXXTIT, p ) and others, the Mesozoie strata of the
northern part of the Eastern Tombstone area are in a flexed and crumpled condition,
forming a reries of pavallel anticline and synelines; the long axes of the - principal
saddles or rolls as pointed out hy them, having i trend of G0-80 degrees nortl of west
and a piteh to the west of 10-15 deorees. They also recognized, that these sedimentary
folds are cut hy a suceession of ““5 nearlv verticle plutonie dikes™, striking a few
degrees cast of north and west of south. These dikes {ill. in part, a series of fissures.
Church also shows fissures with a northeasterly trend, without dike ftillings, cut-
ting the dikes and anticlines. The dikes or veins, terms often used interchangeably
by these writers, of which 5 are recognized, are conzidered as the principal ¢hannels

~tloea which the orve forming elements were introduced, and themselves constitute
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lode deposits. The dikes are described by Blake as often bearing gold, silver 5111(1
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 the dikes. Bla!\:c con-
¢ludes that the dikes or veins were formed together, or in near sequence of time,
and that the silicious deposits represent emanations from deep seated, probably
thermal sources. Cutting indiseriminately, shales, quartzites and limestones, ores are
found in sheared and breceiated portions of the dikes, alongside of the dikes dikes in
all of these formations, tho limestones are favoring formations.  Where
these fissures cross the anticlines, interbedded deposits often occur in  the
limestone strata in the folds. either in the apex or axis of the folds,
or on the limbs of the folds as saddle reefs. It was observed, moreover that mineral-
i~ation 12 more extensive downward with the piteh from the dikes. than up slope in
the saddles. Freanently mining onerations have opened un sc reral of these saddle reefs,
one above the other. nsuallv intereonnected hy longitudinal, verticle fissures or veins, -
in. or near. the axis of the folds. Considerable oblique cross-faulting, tho of compara-
tive's emall disnlacement, oceurs.

In the sonthern part of the Eastern area, in the Paleozoic limestones, the ores
ocenr in the north-south fissure srstem. as lodes, and less regular bodies in breceiat-
od portions of the limestone. and often as irregular and branching descending pipes,
ar “chimnevs™. mauv of which have heen mined to a depth of several hundred feet
—some to water-level.

To date mining in the Tombstone District has been largely a selection of the
hich-erade 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 water. :

The depth to the water table varies. being relatively greater at points of greatest |
relief. Thus in the Fastern nart of the District it varies from 432 feet to 630 feet in |
depth and, in the Western from 200 to 400 feet. (See later discussion of water). |

In the ores of the Tombhstone Distriet thus far mined, silver values, predomi-
nate aud gold has heen consistently important; lead is likewise important in the
Eastern area, tho in the Western. or Melleren 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 ores of different mines however have varied
widely.

# Blake (Opus. Cit.; p. 72-74) showed that there is a marked increase of gold rela- {a=
tive to silver in depth, citing from mines in many of which operations had been car-
ried to water-level. ‘ /

The ores of the whole Tombstone Mining District may be classified as high) ) /
L
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grade. The earlier operators shipped and milled ores having an average value of $100
per ton, or hetter and, hundreds of tons were shipped from Tombstone running a
thousand dollars or more. Blake, intlie above ¢ited report. quotes .J. W. Dean, an op-
crator, as stating that the smelting ores shipped from Tombstone in 1899, averaged [/
in value from $200 to $300 per ton—he says—*“Such ores were sclected so as to justi- (
fv the great cost of hauling and transportation, hut with a railway connection, and {
possibly a smelter in the camp, orex of a mueh lower average would be worked profit-] ¢
ably. 1

And again quoting Blake trom the same report (page 71):—“There are _two
clagses of ores produced at the Tombstone mines—the milling ores and those best
adapted {0 %nelting. Both elasses are hieh grade. They vield gold, silver and lead.
The average value of ore worked Hy milling in 1881 was reported as $70 per ton. It is
said and believed by eompetent judges familiar with the vield of ores of the Tomb-
stone Distriet, that the general average value was €45 per fon, heing the highest
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average value ever reached in any important distriet on the Pacific coast. Averages
of samples and certificates of returns tfrom the Smelters sustain this claim******??

The oxidized ores thus far mined in the Eastern arca, admit of a rough three-
fold classification, as:—highly silicious ores, silical 50-70 per c¢ent; manganese and
iron low to nil; silica low ores, silica 15-30 per cent, manganese varlable, averaging
from 0-5 per cent, iron 4-5 per eent, tho sometimes reaching 10-12 per cent, and lime
as high as 25 per ecent; and manganiferous ores, silica low, little lime or iron and some
fluorite. other metals variable but 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 minesin its southern part.”

In all these ores the common silver mineral is the chloride (Cerargyrite) tho the
hromides (Embolite and Bromyrite) and iodide (Iodiyrite) are important as is also
the sulphide (Argentite) in some of the higher grade ores: other forms occurring are
the antimonial sulphide of silver (Pyrargyrite) and the silver arsenide (Ruby Silver
or Proustite). Some of the ores with the highest lead content have assayed tellurium,
indieatine the presence of the telluride of silver and eold. Copper. usually in traces,
occurs in the earbonate 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 carbonate
(Cerusite), but the lead molybdate (Wulfenite) and the lead sulphate (Anglesite)
are nat nncommon. ' ' '

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 sereenings indieate
that a considerable part of the values are contained in the fractures. Pyrite sometimes
encountered is rarely peripheral in position and unaccompanied hy copper.

The third type of oxidized ores. the Manganiferous ores of the southwestern
part of the Eastern district, occur in the Palcozoie limestones. These ores vary from
manganiferous silver ores to argentiferous mancanese ores. They are found in the
Cregon. Lincky Cuss, Lueksure and Bunker Hill mines. They usually oceur in the
plane of alonz fissures, at the point of intersection of less distinet eross-fissures
and. are ores of the irregular pipes or “chimneys’. enumerated in the preceding
disenssion of the forms of Tombstone ore hodies. They also ocenr as isolated small
bodies and in the Prompter workings, the eastern end of the Oregon mine, as long
narrow ore chutes, in the plane of the east-west striking Prompter fault.

The manganese occurs in a varviety of forms, Pyralusite, Wad and Psilomelane;
principally as the latter. The gangue is quartz, caleite, some fluorite, silver chlor-
ide, lead carhonate 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 heing shipped for their silver values. It is not known that
any large amount of manganese ores remain. But, were it not for the silver values
it is doubtful if they could be mined at a profit, under ordinary conditions. It is said
that many of ‘these manganese pipes were mined to water level—in the Oregon 630
feet.

The ores were shipped as non-lead ores. In the main Prompter ore ¢hute, lead
values, however, inercase noticeably below the 360 feet and, there is little doubt that
with depth that manganese will decrease and there will be a strong inerease in sil-
ver, lead and gold.

In the Emerald and Silver Plume mines, in the same neighborhood, manganese
decreases rapidly from the surface. Smelter returns of leasors now shipping  the
gob or stope fillings on the 200 level from the Emerald indicate this decrease. Pre-
sent shipments are running 50-6C cents in gold, 6-8 oz. silver, 2-3 per cent lead, 0.20-
0.50 per cent copper, 5-7 per cent manganese, 3-1 per cent iron and 30 per cent silica.
A pillar on the 200 level, now being shipped, assays seventy-five cents to a dollar in
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wold, 30 oz silver, 6 per cent lead and 4 per cent copper. A 50 to 60 foot verticle
winze, sunk from the 900 level, is said to have encountered a large body of ore high
in lead.

The ores of the Emerald and Silver Plume mines are interpreted as being zonal-
Iy a little lower in the ore columm than the mangamferous ores just discussed.

There has heen mueh speculation as to the origin of the bodies of manganiferous
ore. Some have advanced the suggestion that, at least in part, they are segregations,
v owandering meteorie water, of manganese originally distributed, in small amounts,
thru the Paleozoic limestone. But a discovery of a considerable body of ore, rich in
the manganese suiphide( Alabandite). in the Lucky Cuss mine would indicate that
these manganese oxides form an original part of the ore colummn beneath, deposited
as a primary ore svnoenctically with those of the other associated metals. There
2eems no reason to doubt, however that there has bheen a  considerable downward
segrecation of the manganeze from higher levels, now croded, brought about by
oxidation and descending ground water. .

v ,lL;u_»p_qa_rs Zo:be the concensus of opinion among Geologists and Mining Engi-
neers, who have made a study of conditions in the Joxllb<t0110 Mining T‘Mugt that
(l—ff mining of the ore dcposlt\ has scarcely begun. The reserves of milling and high

ade ores indicated are very large. This ﬂ[)])ll(‘b not only to ores below water lev el
v hi( -h remain practically untoue!l md hut there is a Imne unmined tonnage above.
\Imom'er there are a considerable number of pronertle\ with excellent ~1mwmﬂs on

which very little work has yet bheen done and there is much virgin ground in the
Enqrom arca aud in the Westera as well, which promises when explored and devel-
oped to ereatly extend mining operations. x
The tormation of the Tombstone end of the Tomb\tone 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-~

cerained schist, referable to the Pinal Schist, also exnosed in the Bishee Distriet, and
an intrusive gmeissic granite, both of Pre-Cambrian age. These by up-faulting and

-erosion, 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 bhe re-
“'n'ded as the hasement foundations of the Tomhstone region.

Resting, by sedimentary-overlap, upon the Pinal Schist and intrusive gneissice
eranite, and upon what was once part of the old land-surface, produced by er 0\1011111-
bevelling of these older basement formations, in Pre-Cambrian time, is a thick ser-
ies of marine strata of Paleozoie age. This series includes sediments, now lithified,
representing portions of Upper Cambrian, Devonian, Mississippian and Pennsyl-
vanian times

The Upper Cambrian strata exposed in the Tombstone area, represents two dis-
tinetly contrasting phases of sedimentation, and poss<ibly in part, a third. The first
took place close in the wake of an advancing strand line, which hesitantly mov ed
across the old Pre-Cambrian land surface; due to its down-warping to and below sea
fevel, until the region of Tombstone and all the country for hundreds of miles around
lay beneath a vast, open, shallow, salt-water sea. With this sea came ihe life of the
shoal-waters of the great exira-continental oceanie realm of which it was an exten-
sion. The second phase of sedimentation, began with the advent of open sea  condi-
tions over the region—and lasted for zeveral millions of years. The third phase repre-
sents sedimentation which took place under shoaling water conditions and  deposi-
tion of scediments off-shore just ahecad of a retre: nfm" strand line, Jdue cither to cessa-
tion in subsidence and sedimentary {ill, or to the gradual up-warping of the botiom-
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the region in the end again becoming land.

The first of the above phases of sedimentation was the formation of a beach and
off-shore, shoal and bar series of deposits, made up wholly of the coarser  wave-
worked, heach-ground waters-sorted and, current distributed materials. This portion
now lithified, by the addition of a cement of silica, is known as the Bolsa Quartzite.
Its thickness, 740 feet in the Tombstone seetion, represents a gradual subsidence of
the region, and the laying down of land derived sediments, amounting to that num-
Ler of feet—and more, for the rate of subsidence, end of the advance of the strand- ?
line into remoter regions was sliehtly exeeeding the rate of up-building, by sedimen- ¢
tation, and the water was decpening the while. Thus, the Bolsa Quartzite, in the !
Tombstone Tlills; has a basal conglomerate 6 inches to 3 feet in thickness. composed
of vell rounded. white vein-auartz pebbles, imbedded in quartz sand, formed by beach
sorting of the old vesidual soil, made by the weathering of the Pinal Schist and in- ,
truding gneissie granite. ;

The succeeding 120 feet of the quartzite is exceedingly massive, in its outerop-
pings forming nearly vertieal escarpments, the rock under weathering, falling away
i smocth joint planes. In the main, it is comparatively coarse-grained sand. The next
75 feet are less heavily bedded and, upwards the layers average about 14 inches in |
thickness, and are of finer textures: hut eross-bedding and cross-lammanations, pro-
dnced by drifting of the sand into off-shor» bar struetures, are typical. About 65 feet
from the top of the quartzite beds is a heavy stratum, 10 to 11 feet in thickness of
dirty yellowish-brown weathering quartzite. filled with lighter colored, slender, ver-
tical, pencil-like, sandstone cylinders (Seolithus), representing the living-hurrows, of
myriads of sedentary marine worms, which lived in the outer bar region of this sea.
These fossils and many other melds of various forms. of similar origin, furnish a .
Jertillion record, as it were, of the existence and activities of organism living in the
shallow shore waters of this sea in Upper Cambrian time.

Beyond the zone of beach-slopes and bars, in the region of deepening waters and
weakening currents, the finer land-derived sediments, including the casily rafted
fine mica flakes, derived from the pre-Cambrian schists and gneisses weee deposit-
+ed. This, the upper part of the Bolsa Quartzite grades, interruptedly from relatively
pire quartzites, into micaceous, arenaceous shales . and shaly-micaccous sandstones.
Finally, some of the layers become somewhat calcareous. Often the flaggy, or thin-
splitting, sandstones of this horizon have a arecpish cast, because of contaired alau-
conite {A hydrated silicate of irou and ptassium) precipitated by activity of micro-
erganisu;, at the upper edge of the Jore-slo: cr. of the transition zone, Eotwiia shal-
Lower an. deeper waters. ' :

TLese mica cous shaly :ud flaggy beds are tromsiiiensz] from the Bolsa Quartzite
to the »i-ceeding Abrigo Limestone, but have been inceluded with the former, in  the
measured thickness given for that member for they are composed of strickly terrigen-
ous, or land derived materials. As a whole this zone is very weak under the attack of
weather and erosion and its position is marked by a depression along its outerop in !
line with the strike of the beds. i

While viewed from close up the layers of the Bolsa Quartzite on the surfaces of
fresh fractures are gray in coloring, yvet, viewed ensemble and from a distance, the |
weathered surface of the quartzite appears a light rusty-hrown. ;

So with the subsidence and landward advance of the strand-line, zones of sedi- g
mentation shifted and, over the Tombstone region, with deepening water and  with
creasing distancee from shore and it shore-currents, drag of waves, undertows and ¢

|
i
:

heat of surf, finer sediments were next laid down. Thus were initiated, over the spot

where coarser beach and shoal-water deposits formerly had been laid, finer deposits

representing the second phase of sedimentation, already referred to—and following
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in this marner we have tiie deposition ot the Abrigo Limestone, 740 feet in thickness,
where measured near the Ismerald Mine—a mile and a half south of Tombstone.

Iline, greenish, micaccous shale, and fine sandy shales, with thin platten of fine
grained saudstone now appear, with included thin layers of impure, often arenace-
ous, magnesian limestones. L'he limestone layers become more numerous amd gener-
ally purcr upward, but are separated by shaly partings. Two or three heavy massive
vencdes of nmestone of blue-gray color occur—and many of the weathering edges of
imestone layers are rinbed with narrow, parallel flat bands of brown-weathering, im-
pare c¢hert, which contrast strongly with the gray color of the including planes  of
limestone. "Mwo prominent zones of shale and sandstone platten separate these lime-
stone bed:. 'he shales usually weather a light rusty-brown.

‘U'his portion of the upper Cambrian strata tor the major part, represents a per-
jod 01 cotuparatively s1ovw sedibentation. 'Lhe sands, now quartzites, which make up
the Bolsa, were deposited 1 a eoraparatively narrow off-snore belt of reiatiy o y rapid
sednnentation. ‘Che iine sand and mica tlakes, argillaccous matter, of which. the
snales of the Aprigo were formed, accumulated in inches, while the sands of the Bol-
sa, relauvely speaxing, were puiit up ny the yard.

‘Uhe many reet or limestone inctuded in the Abrigo probably represeut a much
slower accumulation than eitber the sandstones or shales, made up, as they are, of
lime secreted by small marine organmsnis, both as shell-armor and skeleton, from the
waters of the sea. Lhese layers cither composed of finely fragmented or compara-
tively complete test of organism, collected by cwrrent sorting as  sheli-marl  were
cemented by interstitial lime and magnesia, into limestone.

Prominent among organisms contriburting to these deposits, were small lime-
seereting atgace or marine plants. Many of tuem must have been so delicate that on

decay or the organic matter ot the plant, a residue of lime-mud only was left, o1

crambled under the slightest trituration, destroyiug their form. But, one small form
(Solenopora), whose calcareous skeletal remains resemble smally oblong, black con-
cretions, having a concentric inner structure, makes up, almost wholly, many of the
thin layers of limestone and the bulk of one of the thicker massive beds. Muany
forms of animal life coutributed lime to these deposits. Brachiopods which in  later
Paleozoic times, with lime carbonate shells forming one of the most important con-
tributions in limestone formation, are represented, but here mainly in the fine shal-
es, by their minute two valved shells, circular or oval in outline, composed of phos-
phate of fime. Important possibly as plants) in the formation of the Abrigo lime-
stone, particularly the upper beds, were, tho now extinet, Trilobites, representing
several genera and species. These little marine creatures were Crustaceans, with a
phosphate-of-lime coveriag, composed of many overlapping bands and rings, form-
mg an armor, as in the case of the living members of the family, such as the lobsters
and shrimps. The Tribolite body was compressed and in outline oval, and with med-
ian-longitudinal ridge along the back, makinge with cither side three lobes, signified
by the name Tribolite. ‘Lhese erustacians living in countless numbers, contributed,
by their moultings and death, the bulk of the material comprising many of the lime-
stone Jayevs iu the upper part of the Abrigo.

Thus the Abrigo, the second phese of Upper Cambrian sedimentation in  the
region of Tombstone, that of shallow open sca conditions, judged by the nature of
its deposits and thickness, represeuts a period whose duration  was  vastly  longer
than that of the transitory, first phase of sedimentation, when the Bolsa beach and
near-shore, shoal-water sands were deposited. The latter represents the time of tran-
sition and formation of strand deposits across hundreds of miles of submerging land-
surface, for there is no evidence that any material part of the deposits of this sceond
phase were removed from the series by erosion. The conditioas indicated are quite
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to the contrary. .

IFor, resting upon the argillaceous and calcarcous part of the Abrigo, occurs
some fifty feet or more of white, relatively thin-bedded, fine grained, pure quartz-
ites, with some intercalated sandy shales. Layers of similar quartzite however, first
appear among the upper layers of limestone beneath. Theres 50 odd feet of quartz-
ites, it is believed, represent the third and last phase, deposited during the time of
withdrawal of th esca across the Tombstone area. These guartzites  may, th_qrcinrc,
represent material derived by reworking top beds 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 outerop—between the more
resistent Bolsa Quartzite, beneath, and the more massive limestones, _nnnlqdlutely
overlying—either a depressed belt or floor of a terrace. Viewed from a little distance,
the color of the, Abrigo as a whole varies from a dark greenish-yellow to a dark
rusiy-brown. .

No strata representing either succeeding Ordovician or Silurian times, are
known in the Mule-Tombstone Mountain Kange, although it is probable, from the
occeurrcnces of the Lower Ordivician (Beckmantown 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 i the
sedimentary succession. So it is to be inferred that for the greater part of the many
succeeding millions of years, and until Devonian time, the region remained above the
sea.

In Devonian time the sea extended its realm into the region again and the 300 or
500 feet of sediments now designated the Martin Limestones, were then laid  down.
A gray saundstone often weatheving friable and in thickness at no point observed ex-
ceeding 5 or 6 feet, probably represents the strand-deposits and basal-conglomerate
of this series of sediments. Considerable shale and some sandstone occur in the basal
portion, above the gray sandstone sill. but limestone predominate and the bedding
becomes progressively thicker toward the top of the formation. These limestones are
dense, mainly pure lime; containing only little magnesia, and generally dark in color,
and next to the limestone in the higher Mesozoic series, the darkest in the Tomb-
stone series of sedimentary rocks. Tho the general color is bluish gray some of the
strata are gray.

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

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

Sscabrosa Limestone, of Mississippian (Lower Carboniferous) age, is approxi-
mately 500 feet in thickness, It rests with such apparent conformity upon the Mar-
tin Limestone and with so little contrast between the rocks of the two formations,
that the exact line of demarkartion is often difficult to fix, except by fossile, But, the
Fscabrosa limestone is to be distinguished otherwise from {he Martin limestoue by
its general lighter color and the remarkable massiveness of its basal 75 or 100 fcet.
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Report' On Mellaren Mines=RBy C. J. Sarle. Ph. D.

In all outeroppings this portion appears as a ledge forming member in the series of
sedingentary tormations, and has a face decidedly steeper than that which marks the
pDevonian lmiestone heneath, Morcover a short distance above its basal plane, large,
fiat, lenticular, black chert conerctions show in the limestone and  erinoidal  frag-
ments and small conical Zaphrentoid corals are usually in evidence. Above the basal
100 feet or so the layers of the limestone become much thinner and in uptilted blocks,
which usually outerop in an erosion-bevelled plane on the dip slope of the block. Some
of the middle beds of the XEscabrosa limestone, viewed from a distance, have a dis-
tincetly bluish-gray cast, but as a whole they appear light gray in color. Altogether
they appear darker than the main body of the Escabrosa in the Bisbee arca and are
not so coarsely erystalline in texture nor so distinetly cerinoidal and are, as the cap-
ping portion of the formation at that locality, harder and less casily broken. Fossils
are fairly abundant and usually silicified.

The Naco Limestone, of Pennsylvanian (Upper Carboniferous) age, in turn rests
upon the Escabrosa Limetone. Resting, as it does with no apparent unconformity
upon tlie latter and with no obvious change in the appearance of the rock. also light
gray in color, tho as a whele thinner bedded, the trausition from one to the other is,
except on fossil evidence, rather difficult to establish. There are, however. disting-
uishing features, such as, the rick in general being thimner bedded, of fiver, denser
texture, more brittle, often breaking under the hammer wnh a ringirg sound,
the occurrence of a few thin layers of pml\lbh, weathering, impure laminated lime-
stone and a few zones of impure thin splitting limestone.

But part of this enormously thick (probably regionally 3500 fcet or more) ser-
ies of limestone beds is exposed, but makes up the visible portions of the fault blocks
in the southern and southeastern part of the Tombstone 1lills.

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

Recalling the ilnm es which have been given for the thicknesses of the various
Palcozoic iUlIlldthl]c, the total original tlndmesa of the reconstructed Palcozoic ser-
1es would be something like 5700 feet. Of all this but the Bolsa, 740 feet was lime-
stone. But, much of thie upper Naco apparently was dCbth) ed durmo carly Mesozoic
times by erosion.

1t has been stated that the Tombstone-Mule Mountain Ranoe had its inception
by warping and faulting in Permian or closing Paleozoic time. During millions of
years following the first uplift, the agencies of w eathu'mg and erosion were busy
vevelling and uladmo down the relief. At one known point, the Escabrosa Limestone
was uncovered by these processes, as proven by the direct sedimentary contaet,
which the basal conglomerate of the overlying Mesozoie series makes with it. This
occurrence of \10\0/019 (Comanchean) strat . resting by sedimentary overlap, upon
Mississippian (Paleozoie) strata, without the mtorvontlon of the Naco limestone, is
found about one mllc. alrline, \uuth of Tombstone, along the crest and side of the

ridge on which U. S. Min. Mon. No. 3 stands, the monumcnt itself being on the con-
nlomc ate.

Resting uncomfortably upon the deformed and eroded surface of the Palcozoic
f()l'nmtlnn.~. in the Tombstone Area, as just shown, and beginning with the conglo-
merate veferred to, is a thick succession of essentially arenaccous and  argillaccous
strata. This assembly from its similar stratigraphie position and its showing the
same general lithologie eharacteristies, elearly, should he corellated with a sedimen-
tary scries occurring in the Bishee section, to the south, which has been  designate
ihe Bizhee Group and from the marire fossils abundant in its mid-section known to
he of Comanehe or TLower Cretaceous age. Morcover, this hasal-conglomerate mem-
ber, upward of 100 fect in thickuess, in “the Tombstone sceetion, is the homologue of
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th':pm't On Mellgren Mines=By C. J. Sarle, Ph. D.

the similarly positioned conglomerate found at the base of the Bishee Giroup and
known as the Glanee Conglomerate. It is a thick irregular-bedded (l(?l)QSlt, composee
of sub-angular, poorly assorted pebbles and cobbles, the latter sometimes reaching
six inches or more in diamecter.

IFrom the nature of the material it is apparently a composite of all of the older
formations of the immediate vieinity, ranging from the basal conglomerate of the
Bolsa to and including the Naco limestone—tho preponderatingly composed of frag-
ments from the latter.

T'his conglomerate probably represents a beach deposit formed at the edge of a
rapidly advancing strand, by reworking of the surficial litters or soil which mantled
the nearby base-levelled surface, formed by planing away of the old Permian Moun-
tains, predecessors of the Tombstone-Mule Mountain Range. '

With such an origin it would seem probable that any exposed dgneous forma-
tions within the area would be represented by pieces in this conglomerate, but in a
comparatively bricf search none were found.

Immediately overlying the basal conglomerate just described, is a zone, about
one-fourth its thickness, of massive reddish-purple, sandy mud-rock. The succeeding
beds are an endless repetition of sandstones, sandy-shales, shales, benches alternat-
ing in darkness and great variability in textures. Some of the sandstones are arko-
sie. some are of pure well-sorted sand and others are conglomeritic. Colors are vari-
able, tho in general the beds weather a light-yellowish-brown cast, but individual
heds may he gray, hutf, pale terra-cotta to light rusty-brown. The shales in color
vary from vellowish, green, black, reddish to varicolored shades. There are some in-
cluded thin limestones, mostly dark blue to black in color.

A log given by William P. Blake—in a publication hereinafter referred to—of a
Lole drilicd, near the present site of the Tombstone Grammar School, shows that
after passing through 60 feet of recent, cemented-detritus, penetrated 296 feet of
these Mesozoie strata, five black limestones, one of them 10 feet thick, the others 2
or less, the bottom of the hole heing in a “‘white limestone.”” Six black shales, 2 to 12

“feet in thickness were also encountered.

The blue limestones contain an abundance of marine fossils and, tho poorly pre-
served, clearly show their age to be lower Cretaccous and their horizon probably cor-
respouds, therefore. roughly to that of the ‘‘Mural Limestone,” in the Bishee sec-
tion, where the marine facies of sedimentation is much more strongly displayed. This
limestone zone outerops in both Eastern and Western areas of the Tombstone Dis-
{riet and in the weathering slopes, above and below, fragments of black silicified
trunks of trees are common, as at Bisbee. : ;

Comstock 1Iill, an eminence between the highway and railroad, just beyond the
western edge of Tombstone, is a much reduced fault-block, composed of higher Me-
sozoic (Comanche) sediments, which 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,
was dark eray to bluish, but now is in a large part whitened by marbleization or @iv-
en a vellowish eolor by garnctization. Near the top of this series of strata, where the
railroad cuts around the northern flank of the hill, sandy and shaly layers are inter-
Ledded with the heds of hmestone.

A number of less altered limestone lavers, in the lower and mid-seetion of this
series, ave largely made up of small Tamellibranch (Clam family) shells, few over an
inch in length. At first with Blake, Ransome and others, these beds were thought to
helong to the lower part of the Paleozoie series. but the fossils relate it to similar
limestone strata ocenrring in the Mesozoie scetion, in the southern end of the Whet-
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Report On Mellgren Mines=By C. J. Sarle, Ph. D.

stone Mountains, some twenty miles 1o the westward., ' .

Metamorphism has in many places altered these Mesozoie strata to  quartzites
hornfelsitised shales, marbleized the limestone, converted finely silicious layers in-
to novaculites, and ceven epidotized and garnetized portions.

Probably the most complete and least interrupted exposure of these Comanche
strat (See Arcal Geological Map of {the Tombstone Mountains), in the Tombstone
tarea, extends with northeasterly dip, northward from the above located outerop of
the Glance Conglomerate—to and including the most intensively mined portion of ¢
the Eastern Tombstone District. Rocks of this age, surface more territory, however, :
in the Western area. : !

Of the 5000 feet of Mesozoie strata. recognized in the Bisbee section, presum-
ably all of Comaunche 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 been mutilated by faulting and erosion, rather than that |
they originally had a lesser thickness. . |

In Plate ........... , in the back of this report is a panoramic view, taken from T.

S. Min. Mon No. 3, looking southerly, sweeping the Tombstone Hills from  south-
west to northeast, and shows, as annotated on the picture, the stratigraphic series,
ranging from the Bolsa Quartzite to, and including the Mesozoic (Bishee) series. '

While no igneous rocks were found in the material comprising the basal con-
glomerate of the Mesozoie sedimentary series, the brief time spent in seach and the
limited extent of the outcrop 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 arca, however, are all of types such as have been observed
at one point or another cutting the Mesozoie strata, and probably, therefore, :
should be considered as post-Cretaceous in age. i

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 batholithic body cuts all the sedimentary formations
and at Comstock IIill, which is part of a fault hlock which formed a roof-pendant,
into the quartz-monzonite batholith, tongues and dikes of it extend into the Meso- |
zie beds and similar oceurrences are known in the Western area of the Distriet. At ¢
the southern end of the outerop of pre-Cambrian hasement rocks, mentioned, it is in
intrusive contact 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
directions. Large inclusions or xenoliths, of a dark, fine-grained diorite oceur in it.
But from its known field relations little more can be said of the age of this quartz
monzonite than that it is post-Cretaceous, probably Tertiary, and that it was con-
nected with the initial disturbances which produced the present Tombstone Moun-
tains, raising and displacing the overlying fault blocks in its slow asecent.

Its contact with the limestones is marked by their marbleization and garnetiza-
tion. The indications are that it underlies a considerable part of the Tombstone up-
Lift at depth.

Southward {from the main exposures of this quartz monzonite, and along the
whole western slope of the Tombstone to Charleston and thenee northward  in the
San Pedro valley is an area of quartz monzonite porphyry (possibly thin scetion
may prove it a quartz porphyry), a little more acidie in composition than the quartz
monzonite. Exposed by erosion it now forms a part of the pedimentary-slope  and
constitutes groups of hills amone which o~cur the more prominent peaks mentioned
carlier—Uncle Sam IIill, The Dome, Mays IIill efe. As indicated on the Geologie
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Report On Mellgren Mines=-By C. J. Sarle, Ph. D.

Map it intimately cuts the Mesozoie sedimentaries. This quartz monzonite porphyry
iz apmarently the de-roofed and much dissected remnant of a large dome-shaped in-
truxmn which raised and widely displaced by magmatic \\(*dgm-r the suwrrounding
formations, and most certainly must have contrll)uted to still further deform the
older rocks in the Lastern p: 't of the Tombstone area.

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

At no point has this quartz monzonite porphyry been observed in direet contact
with the quartz monzonite nor have xenoliths of the latter been found in it. IHow-
ever, dikes, a little more basie, hut very similar in character cut the quartz monzo-
nite and are of frequent and widespread oceurrence in the sedimentary areas. It is
probably a differentiate from the same de=p-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 north-south
strikes and as stated appear to he related to the stage of magmation which produe-
ed the quartz monzonite porphyry. Moreever, the fissure system which determines
the course and position of these dikes, as will presently be seen, also later acted as
controls which determined the position of most of the metalliferous veins of the
Tombstone Distriet,

The dikes of more acidic type oceur ¢ itting the Upper Cambrian formation in
the vieinity of the Emerald and Silver Plume mines, about 2 miles south and cast of
Tombstone. One of these tho not traced out, should pass close to the shaft of the
Prompter Mine.

A large oblong rhyolitic porphyry stock appears just east of the Tombstone-
Bishec hlohww n the southern part of the Tombstone Hills.

Felsitie or rhyolitic porphvrie'% appear along the highway near Charleston, but
neither these nor the preceding acidic intrusions have been determined in age, tho
evidently post-Mesozoie, and all appear older than the quartz monzonite porph} g
dikes.

In the last named locality dikes, sills, flows and qgglomerates mostly acidie,
tho some are dioritic and andesitie, ‘therefore intermediate, occur in disconnected ex-
posures, suggesting by their I)OblllOIl and relations, that thev are remnants of an
older lertlm v series, and antidating the nearby quartz monzonite porphyries which
appear to cut them. These last may be, therefore, remnants of extensive sheets
which onee covered the region.

Such flows dissected into remmant hills lie a few miles north and east of the
Tombstones, and well may represent outliers of formations once overlying the Meso-
zoie beds, now uplifted in the body of the Tombstone 1lills, from which they were
stripped by erosion. '

A small arca of Quarternary bhasalt occurs about 2 miles east of Tombstone on
the highway to Gleeson, a copper camp in the Dragoon mountaing about 16 miles
cast of Tombstone.

A detailed study of the relative ages of these igneous rocks, and a comparison of
their petrographie characters should thro“ much \'alnable light upon the Tertiary
history of the Tombstone region and the formation of the ore deposits.

GEOLOGY AND ORE DEPORSITS OF TIIE WESTERN (MELLGREN) AREA
OIF THIE TOMBSTONE DISTRICT.
The Western area of the Tombstone Distriet is rolling to hilly and between the
21
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Report On Mellgren Minces=-By C. J. Sarle, Ph. D.

Jowest and highest point within the mined arca is a difference  of approximntc}y
450 feet. Ixcept for occasional patehes of detrites along the foot of slopes and in
the bottoms of draws the rock formations are well exposed. All parts_ ot the arey [
have heen made acceessible by mine roads, which_counect with the ,@}_ggﬂﬁxﬂo_n;’l‘_pﬁmb-[
stone highway. (Sce Topograplicil and Geological Map of the Western Tombstone
District, appended to this report).

The western and southern part of this area is underlaid by a quartz monzonite
porphyry. The northeastern is floored and flanked by a granitoid rock, classified as
monzonite. Between these two arcas is a belt of sedimentary rocks—surficially most-
ly Mesozoie; sandstones—with two or more belts of shale interbedded with thin
sandstone platten,—and with one exposed zone of limestone. Two outeroppings of
Palcozoie limestone occur, one Pennsylvanian (Naco) in age, to the north; and the
other Mississippian (Iscabrosa) in age, to the cast. A small arca of Mesozoie, not
indicated on the map, also oceurs, just north of Unecle Sam IIill, surrounded by the
quartz monzonite porphry. Paleozoic rocks are believed to underly, in their natural
relation, the major portion of the area covered hy the Mesozoic sediments. The Me-
sozoic strata have a generally gentle and rolling dip to the northward. The Palcozies
are slightly at variance in dip.

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

The dikes show off-setting by cross-faulting and may well be 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 Merrimac and Free Coinage veins
are part of the same north-soutl: ore body, displaced by faulting.

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

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

The ores as deep as mined, or to water level, and to a proven depth of 34 feet be-
low, are oxidized or secondary, silver-gold ores. The silver occurs in the ore as a
chloride, iodide, hromide and oecazionally a small amount of sulphide, usually 407
as chloride. Vanadium is sometimes noticeably present; iron and manganese oxides
occur. rarely amounting to more than 5 +o 8 per cent, generally merely stains. Some
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Report On Mellgren Mines=-By C. J. Sarle, Ph. D.

5 traces of lead in the form of Mimetite, (Lead Chloro  Arsenate); Cerussite, (Lead

Carbonate); Anglesite, (Lead Sulphate); and Pyromorphite, (Lead C.hloro Phos-
phate), are occasionally observed, and near water level, small bunches of ore runmng
as high as 9% in lead, have been encountered. Copper carbonates and silicates oceur
in traces. . ‘

The gangue is altered country rock, quartz and sometimes barite, or heavy-spar,
in appreciable amounts. The average siliea content of ores shipped has bzen about
T4+%.

Many of the shallow sulches, ¢r washes, of the area appear to owe their rectilin-
ear courses to lines of weakness determined by the position of such structure as
fault, shear and breeeia zones and to interformationai contacts. The formations and
structures in such positions are usually more or less obseured by alluvium and they
' shonld be prospected carefully as likely places for veins, chutes, or less regular ore
bodies.

. has been no systematie development of the ore bedies and uo deep wining. No cen-
© tralized workings for large scale operations, such as, cross-cutting tthe country at
. depth, for a main working shaft, to transect the parallel north-south vein system and
the development of these veins along their entire strike.

{ There is little doubt that blind veins will be encountered, when cross-cutting at
v denth s dene.

i CONTINUATION OF TOMBSTONE ORES BELOW TIE LEVEL OF PERMA-

o NENT WATIER.

At the time of the sinking of the Boom shaft to- the 1000 foot level (Sec parti-

culars under discussion **Water in the Tombstone Mining Distriet’), active work
i oprimg up and mining of the ore below water-level was in progress. Extensive
bodies of ore of good erade were found aud shipments were being made from these
ores berow water, at the time of the last pumping operations, 1906-1910.

A review (I8, and M. Jour., June 13, 1910; page 161) of the annual report of the
Tombstone Cousolidated Mines Compauy, Tombstone, Arizoua, for the year ended

OpuICT To Tne estent of 4946 feet was done, mostly on the Contention Group, the
mill operated and ores and concentrates shipped from 700-800 foot levels. ‘‘During
this period were produced and treated 15,070 tons of ore of which 10,670 tons were
milled and 4,400 tons were smelted. Of the milling ore 4443 tons were zine ore and
averaged 0.0+ oz gold, 10.5 oz. silver, 13.3 per cent lead and 22.6 per cent zine *****?,
The bulk of the zine ore was mined between the 700 and 800 foot levels, in tthe Silver
Thread mine and was sulphide.

It is reported that in the Lucky Cuss mine, one chute of ore, in tight ground,
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 both the Eastern and Western parts of the Distriet, the following being
some of them:—Contention, Grand Central, Luck Sure, Emerald, West Side—IFast-
ern area: State of Maine, San Pedro, Louise (Randolph), Fox, Bonanza, Joseph No. 1,
cte.—Western.

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

Under the eaption the “Contention Mine,”” Blake states:—

“In the winter of the year 1882 T made an extended and eareful study of the
workings of tthe Contention, TTead Center and Tranquility Mines in commany with
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Report On Mellgren Mines=-by C. J. Sarle, Ph. D.

the late Mr. Isaae I 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 60O foot level, just above the water line, and to note their eontinuity and satis-
factory evidence of the downward extension of the lode and its ores mto and below
the water. I was not present when the water was lowered by pumping, but in com-
pany with Mr. James had previously been to the lowest winze on the lode and saw
a strong lode of quartz extending into the water. It had the appearance of being
Jeached out at water level and for a few feet above it, as if by =easonal changes of the
water level, the ores had been removed. leavineg a cellular skeleton-mass of white
quartz. The inferenee was unavoidable that greater depth under the water would
show good ore in the lode.”

“The concensus of opinion and statement by competent observers and judges at f 27
that time and sincee is that ore_values_will he maintained in depth. This 1s my bg:L
lief also. It is based upon the knowledge gained as above stated and upon the  fact
that T Tiave recently visited different parts of the 600-foot level of the mine, where
winzes have been sunk to and into the ground now covered by water and have seen
eood ore there. x

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 ¢, -
level, the evidence of continuity have been highly satisfactory. It ywould be an. ano-
waly_in_mining_if the ores so_liberally_formed.above water did not extend with equal
yvaluebelow its lexel It is geologically certain that the present surface level of the
country iz much lower than it formerly was, this lowering or cutting away being the i
result of the mighty erosive agencies to which Arizona has been subjected. The an- ¢
cient surface was probably some hundreds of feet higher than now, so that the ore ?
deposits we have been able to mine were once below the water. And if we lower the $

|
¢
!
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water artificially we may expect to uncover ores as rich or richer than those uncov-
ered hy the gradual subsidence of ‘Le water from natural causes.

This question of continuity of cre below water has been much discussed. That
the ore should so continue, theoverically has been sufficiently stated and shown. Buts,
it is now a matter of fact rather than theory. While not present when the two great Q
pumps were in action, one at the Girand Central, and the other at the Cont:ntion, I {
am most ereditably informed that ihe water was drawn out enough to permit of
winzes being sunk at intervals helow the 600 foot mark for the purpose of testing/
the lode. Owing to the broken character of the ground, the water receded at pointsj

quite remote from the shafts almost as fast as in the shafts. .
High erade gold ore was found in the winze upon the east ledge, about 400 feet (2,7,
north ¢f the Contention pump shaft.’A letter from the then president of the Conten-}{ * .,

tion Comnany stated that at a depth of 75 fect in this winze, ““a drift was run for : ’,‘"” ”
distance of 140 feet, and that the ore taken therefrom averaced over $100 in gold po;@::r’/‘—
1o Ore of excellent grade was found in other winzes but this winze was the only'-: -,
one in which considerable drifting was done. x o

Another letter: *We are running a drift on this west ledge northward from the
hottom of the winze on the 600 foot level, and are getting a good showing of ore, an |
assay from which. received that morning showed 22.6 ounces silver and 2.9 ounces |
cold, or a total value of 371.24, ficuring silver at 50 cents per ounce. Another assay re- ¢
ceived todav 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 ““Girand Central Mine’—he gives the following important facts !
in regard to the extreme southern portion of the Contention lode:—“Mr. Gage, as
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Report On Mellgren Mines=-By C. J. Sarle, Ph. D. )

Iy established by the dikes, apparently very closely related to the quartz monzonite
porphyry, which not only cut the Mesozoie strata, but also the quartz monzonite, t]'mL
the quartz monzonite porphyry is younger, This would then conneet the 101'111:1t1_nn
of the Tombstone ores with magmatie surgence which placed the guartz nionzonite
porphyry and, therefore, occurred as a late phase in the formation of the Tertiary,
Lombstone-Mule Mountain Range. Furthermore that it was very late, is indicated by
the small amount of deformation found in the Tombstone ore bodies.

The formation of the north-south system of vein-fissures is attributed to loss of
volume with the mass of quartz monzounite porphyry, due to loss of gascous turgi-
dity and shrinkage in cooling, resulting in scttling and cracking in the upper zone,
in adjustment; effecting not only the upper already congealed part of' the quartz
monzonite porpliyry 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
planes and the formation of dikes of very zimilar composition to the quartz monzo-
nite porphyry. '

Following very close in sequence upoxn the formation of these dikes, a final
depth differentiation of the monzonitic ma~ma led to an upward migration of solu-
tions rich in metals, and ores were deposited on the walls of fissures, in part already
occupied by dikes; in the dikes where fractvred. sheared or byeceiated; in o replace-
able beds, in breceia zones along the fissures, and in the anticlinal structures.
ZONAL ARRANGEMENTS OF THE METALS AND POSITION OF TIE
MELLGREN VEIN IN THE ORE COLUMIN.

Four widely spaced, great metallogenic periods, the results of as many distinet
regional magmations, are recognized in the geologic history of Southern Arizona.
These magmas were copper rich and the source of the deposist of the noted camps
of the great ““Clopper Belt of Southern Arizona.” They also produced rich and size-
able deposits of gold. silver, lead and. in certain phases, considerable deposits of the
rarer metals, such as vanadium, molydemum and tungsten.

The prediction ““She’ll go to copper with depth,’” often heard expressed by min-
ing men, in discussing properties in Southern Arizona, when ores in surface show-
irgs and in mine developments are gold, silver, lead or zine, or combinations of these
in value, is a recognition, based upon many observations thruout a wide extent of coun-
try, of the almost invariahle occurrences of copper, where conditions for ore fornlatimis
andalso, implies
a clearly marked tendeney in the deposition of the ore minerals to form a zonal ar-
rangement of the metals. In this arrangement of the metals. that of lead, zine and cop-
per usually are the most definite. 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 segrezation of the metals in sequence of depth-zones, may
be explained, if it is assumed that the compounds of the several metals took place
under different. but more or less eritieal temperatures and pressures. While the gra-
duation in temperature and prezsure required {o bring about this zonal disposition,
most naturally should be a factor of depilh, leading to the super-imposing  of one
metal zone upon the other; the same graduation in temperature and pressure, it ap-
pears, may take place laterally, or ex-centrically., Judging by the peripheral position

“of the ores of other metals, to those of copper, often observed. :

Under a covering of rock, sufficient in thickness to furnish ample vertical raage
in which to develop and to sustain a gradual gradation in temperature and pressure
the outwardly diffuscd or migrating wineralizing produets form a differentiated ore
magma, would find most perfeed adjusiments in zones—and mest ¢ finite and cleurly
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Report On Mellgren Mines-By C. J. Sarle, Ph. D.

recoonized expression in fissures with definite controlling walls. Tn such a case, i
the upper portion of the ore zone has not heen destroyed by erosion, the sequence of
metals, as depth development in mining is earried on, will be roughly as follows:—
uppermost a residinm of quartz and gold, or gold and silver; changing downward to
stlver-lead-gold, usually with some antimonial (gray) copper and sometimes with
cousiderable manganese; then to lead, with decrease 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 ix the sulphide. The serial suceession of metals in depth
could be carried farther, but has no speceial 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 aud 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 near approach to the surface before
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 best explained as due
to a shifting 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.

These observed facts, despite recognized departures from the normal sequence
in the zonal arrangement of the metals, expiained by more or less theoretical dedue-
tions, find valuable appiication in many cases and often provide criteria by whieh 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 cro-
sien; the decomposition, leaching and recomposition oi 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 metallogenie
episode, and ores related mainly to one common system of north-south fissures, ores
the result of a culminating sequence of differentiations in a single large, deep-lying
magma, in sub-acidic phase, and comparing the described ores of both the Eastern
and Western areas, and finding them essentially similar or gradational—tho dis-
cuised by secondary alteration: as noted, to find that there is a clear and definite
zonal sequence of_the metals and that the zone of ore deposition is of great vertical
thickness—and morcover that the ores may_he_expected to continue far helow any
depth explored either by erosion, or the lowest level to which mining i the District
has vet penetraged, —

In the Bishee region the Paleozoie limestones— Abrigo, Martin, Escabrosa —
are the horizons thus far shown to earry the copper ores. The copper zone to date,
has a proven vertical thickness of 1100 to 1500 feet. Some gold and silver ores, how-
ever, oceur in the overlying Mesozoie strata in the =outheastern part of the area.

While Dishee is known as a copper camp, thousands of tons of lead-silver ore,
with sowe zine, are mined annually, The ores of the Disbee District do not oceur in
fissures or in bedding-plane deposits, as at Tombstone, but as metasomatie replace-
ment bodies. The relation of thie Tead ores to the copper ores, so far as known to the
writer, appear {o be distal or peripheral.
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Report On Mellgren Ilines-By C J. Sarle, Ph. D

In the Tombstone Distriet, as previously shown; all horizons  from  the  Belsa
Quartzite thrm the Naco Limestone, the upper member of the Paleozoie series andd
mdmlmtr the Mesozoie (Lm.mndw) strata at the top. are repositories of ore.

It is exceedingly improbably, too, that the actual vertical range of the hyper-
copper ores in the Tombstone arca should be as great as the known combined
thickness of the sedimentary series. It may be, exclusive of the deep lving  copper
zone, 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 t\mlt blocks hold in
relation to the source of mineralization and the variable height of magmatic ascent
or wedging—and within a critical range or zone of temperature.

IKrosion in the northern part of the Eastern (Bunker Ilill) area of the Tomb-
stone District has, it is interpreted, stripped away a counsiderable part of the ore
zone, so that the ores hegin with the silver-lead-gold zone—and wroughly between
700 and 800 feet in depth, enter upon the Jead-zine transition, or next lower metallic
zZone.

Tn the Western (Mellgren) area, the 400 feet of gold-silver ores, taking the deep-
est mine, the State of Maine, as type. shortly below water level, are in transition to
the silver-lead-gold ores, equivalent of the upper 700 cr 800 feet in the mnorthern
portion of the Kastern area.

Some of the veins of the Western arca show considerable perched secondary
manganese ores, manifestly’ hrought downward and concentrated from a higher erod-
ed level in the metal zone. The m(mnamferoub silver and argentiferous manganese
ores of the southern part of the Fastern area, represent a still  higher horizon, in
sequence, lyving above the silver-zold ores of the Western area. As proved in se veral
mines this manganiferous zone is at least 600 feet thick.

Considering the thickuess of the several other zones, brought out by mining de-
velopment, it pwbal Jy is reasonable to assume a thickness of 700 to SO0 feet for the
zire zone; allowing for a lead-zine transition at the top and a zine-copper transition
helow.

3

The above thicknesses of course arc only approximations and there is mueh/ >

overlapping due to secondary changes. YSummed up: l)onmnmg with _the mangani-
\ v e e “Q

ferous zone, 600 feet thick; silver- (rold zole. 400-500 Teet: Teadsilver- ﬂoll 800 feet;

zine 700-800 feet, gives the total T]ll(‘]\llQS\ oi the ore zone, or depth of ore column,

rot allowing for copper ores below, in the Tombstone \CLUOI], as 2700 to 3000 foct—

all told—and it may be found to he greater. x

e s i v et 2

The \lc]]<>1011 pr O])Clt\ viewed in the lioht of this zonal thickness of the hyper-
copper metallic zones and placed in its proper position in the ore column, on strong
persistent structures, shou]d have below its surficial zone of -100-5C0 tvet of silver-
gold ozres, a zone of lead-silver-gold, 800 feet in thickness, followed by complex ores
to a surmised thickness of 700 to 800 feet.

Downward leaching of the upper part of the lead zone should produce an  en-
richment of the ore bod) some short distance below the present level of  ground-
vater.

The depth, in the Western area, to which oxidization has extended is unknown,
1f 1t is the same as in the Eastern area of the District, it is at least 700 to 800 feet;
but it is azsumed to be at least 500 to 600 feet to persistent primary sulphides.
WATER IN THE TOMBSTONE MINING DISTRICT.

A much discussed question when Tombstone Mines are mentioned is water. In
the Fastern area, pumping is a big item, as in sinking the Beom shaft to the 1000
foot level, which is approximately 00 feet helow water level, a pulping capacity of
about 4000 gallons per minute, was necessary under peak load.
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Report On Mellgren hMines-By C. J. Sarle, Ph. D.
WATER IN THE EASTERN AREA.

Some past history of water in the Eastern area, with extract from the report of
W, . Blake, will be of interest. )
ANTRACT: The camp was at first a dry one, and mills were located on  the river,
thus involving the necessity of an expensive wagon haul. There was little in the ap-
pearance or the surroundings of the camp to suzgest the existence of water, and
when it was struek in the Sulphuret shaft, at a comparatively shallow depth of 500
feet, it was a surprise to all. Gther shafts. including the Contention, Grand  Central,
West Side, Ilead Center and Empire reached water soon after. and demonstrated
that it was to be found at practically the same level throughout the District. The
mines at this time were working in high grade ore hodies tar above waier, and  ne
doubt was felt as to easily punm.ping it out and continuing Jown when i should be-
come neces<ary. Tue Grand Ceniral Company installed a line of dircet acting steam
pumps capable « s saising 550000 ¢allons in 24 hours, hii. ic the surprise of all. the
withdrawal of this amount of water produced no appreciable effect. 17 » Contention
Company then pait in a pleat of 32 inch Cornish pumps at .- expense of uirott 3150,-
€00 and capable of raising 1,000.000 gallons in 24 hours. and again pumping began,
and an attempt made to sink, but it soon hecame 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 1,500.06C zallons capacity, and at a cost of in the neighborhood of
200.000.00 and together the two Cornish plants gained steadily on the water and
sinking helow began. But much valuable time had been lost and from a lack of ap-
preciation of the seriousness of the problem, the rate of dividends had cone on un-
diminished, without retaining an adequate reserve for contingencies. [Furthermore,
there was a lack of harmony among those concerned which prevented the attain-
ment of the best results. :

THE WATER CONTROLLED.

A depth of 100 feet below water level was reached, and it was demonstrated
that the water could he controlled; that it was in fact, a basin which. onee exhausted,
could be held in cheek with a moderate expenditure for pumping. Other mines than
the Grand Central and Contention took advantage of the recession of the water and
Leaan pushing down, proving the continuunce of the ore helow water and its excel-
lent grade. Both the Grand Central and Coutention shafts were vertical, and it was
necessary to cross-cut for their ore bodies. This was going on and very rich ore
found that in the Contention assaving about $100.00 per ton in gold. Up to this
point (May. 1836) the situation was good. The mines were still working in ore above
the water, and it had heen conelusively shown that the water could be controlled and
mining go on indetinitely, when a dizastrous fire utterly destroyed the fine Grand
Central hoisting werks and pumping plast. There is no doubt that the Contention
pumps could have held the water in check alone after this  disaster, until  other
machinery could have Leen put on the Grand Central, but differences arose between
the companies and pending a settlement of these the pumps were stopped and  the
<hafts atlowed to fill. Finally, throngh the carelessness of a watclian, the Conten-
tion plant took fire, and its complete destruction postpored indefinitely, the work-
ing of the mives below water.

After this succession of dizasters several unsuccessful attempts to effect the
consolidation of the various interests were made. and in the meantime deep mining
at Tombstone was suspended, (END OF EXTRACT)—Iusert:—In 1920 a consolida-
{ion of most of the properties in the Eastern area was effected, known as the TOMB-
STONE CONSOLIDATED MINING COMPANY. and again =inking was started.
BXTRACT FROM REPORT OF W. P. B. COXTINUED, BELOW.
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Report On Mellgren Mines-By C. J. Sarle, Ph. D.

NEW SIHARTS 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 elear 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 cylinders in pairs, of 39
inehes 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 feet 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 iwill be placed at the water
level in chambers excavated for them, and two will be laid down there, owe in re-
serve. )

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-
Jowed down by four woevable pumps ealled sinkers. These will have 14 inch steam
evlinders, water evlinders 8 inches and a stroke of 12 inches. Each pump will throw
800 gallons per minute, an exeess that is necessary to provide f o moving them 1n
succession without atopping the discharge of water.

There will be forr 200 horsepower boilers of the Morrison corrugated internal
furnace tvpe, cach 10 feet in diameter and 15 feet long. Crude oil will be used for
fuel. (END O EXTRACT).

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, hut 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
lire. Sometime after the last breakdown of the pumps, the Tombstone Consolidated
Company was taken over by the Phelps Dodge interests aud is now known as the
Bunker il Mines Company. The Boom shaft later caved in and to-date there has
been no other work done below water level since the Tombstone Consolidated opera-
tions."With modern electriec pumps as compared to the old steam pumps, unwatering?

of the mines, in the Eastern Tombstone areca is but a question of proper {financing.”
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I have gone into the pumping data at some length, in view of the fact that there ' -

is an unmwarranted opinion throughout mining circles that the Tombstone water, i

could not be handled. - :
WATER IN TIHE WESTERN (MELLGREN) AREA.
Now as to water in the Western part of the District and at the Mellgren Mines.
The water level at the Bonanza shaft (One of the Mellgren Mines) is at a depth of
190 feet. The water level at the Boom (Eastern area) shalt is approximately at the
600 foot level. The elevation of the Bonanza shaft is approximately 120 fecet 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

e

Jevel standing 290 feet higher than the Eastern water level.

The monzonite batholith mentioned under geology here becomes important, and
a sketeh, which is a part of this report will graphically illustrate the point I am
outlining. (See page............ ). The monzonite runs northerly and southerly and near-
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Report On Mcllgren Mines-By C. J. Serle, Ph. D.

ly separates the Eastern and Western areas. It is self evident that this gl'zvmitoi:l g
i rock is deep seated and impervious to water, and in counection with the Western |
structures has a direct bearing on the water. g

To determine an approximate flow, I commenced sinking in the south Bonan- !
za shaft at water level, with a small Snow boiler feed pump, run by air furnished ¢
{
i
{
{

b 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
water flow I ran levels to the old Manilla Mine, which shows the same water level
as the Bonanza. This shaft was sunk 500 feet below with an estimated flow of 100
gallons per minute. Work below water in the Chance and San Pedro mines (of the
Western area) likewise show the same relatively small flow. » Irom _this data it is [ A2
safe to draw conclusions, that water will be no_draw back for at. least 500 f(',ct‘__b_clm}'j 1

e present water level at the Melleren Mines, with a probability of a much greater /!

depth without a large pumpinig plant. This. water will be a decided asset g mining{_

=t w2

and milling operations.’y B i
Tl MELLGREN GROUP IN GENERAL.} &g

The portion of the Tombstone District covered by this group is to some extent
undeveloped as a whole, a number of the elaims having but little work done upon the
veins and ore chutes exposed on the surface. There has been no attempt made at
deep mining, the deepest workings being at the south Bonanza shaft, which is
down 31 feet into the water; the total depth being 230 feet frop the collar of the
shaft.™ — — —— —

x There has been no systematic development of the ore hodies or centralized
workings for large scale mining operaticns; such as cross-cutting {he country, to
cut the parallel north-south trending vein system, and the development of these
veins along their entive strike, the work so far done being more in the form of what
miners call chloriding, that is, the gophering out of the high grade lenses. The ex- ¢
ception to this rule is seen in the North Bonanza stope. This block of ground frem ¢
the 100 foot level to the surface aud for a distance of 160 feet north of the shaft, ;
was mined by the filled stope method, the vein heing mined as a whole, taking the !
Jower erade and high erade portions together, which furnishes some very interest- ‘
ing data as to vein valuation. in takine out the ore en-block, such as would be follow-
ed in large scale operations for milling.

There appears to be liftle doubt that at such time as cross-cutting at depth is
done, blind veins now covered, will he_encountered. This supposition is strengthened
by the general topography of the surface. it being quite evident that many of the |
gulches or washes are formed on vein or <hear zone fractures, these structures pro- c

]
i
§

s A S o

dueing the depressions by ercsional agensies. The probability of a gencral minerali-
zation in shear zones and brecciated areas near faults aud contacts is exceptionally
rocd.

It has been shown in the geological discussion that the great depth and the
wunher of the parallel and eross-veins makes the potential ore reserves very large, !
when cousidered colleetively. There 1s in addition to the vein system, the probable ;
and unexplored Paleozoie formations underlying the Mesozoie, which in the Eastern
arca produced larege ore hodies. 2

There are many veins cropping on the surface, which are undeveloped and no E
attention has been paid to contacts. Work on these contacts should be done, as it is |
to be expected that ore bodies will be found at or near some of theny. The ore so far |
worked, has heen in the form of fissure veins, these veins having, in the process of ‘
development, yielded very high grade ore. This however will be gone into more fully |
under Deseription of Tndividual Claims.” »

Of the mary thousand feet of work done, all has been accomplished under a great -
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ton being mined. I was shown thc smelter returns from the settlement shcets, from |

Report On hleilgren diines=Ly C. J. Surle, Ph. D.

h: mdl(‘ll) nmost of it being done by hand steel and whim or windlass hoisting, Work
ing in this mannér it has v lvlglr-gl 9 "U()(l profit, the development heing wore Ih m pml

fm by ore extraced. Very little attention has been paid to the lowcr arade or milling;

Wl i

ores: In"the past when the values dropped below a shipping grade, it was consider- ¢ e

ed that the ore had pinched out, this being far from the case as a milling grade of.
ore was usually left.

An interesting feature of the 0_1_0 at water level where it has been encountered is
the fact that lead values conmence to show up, and it is reasonable to expeet a lead

coutent helow water:” From indications of the veins at the water level Lbelieve thatl i=

"-ﬁ .

larger and more uniform values will be encountered helow water. Gold values . ins| |
crease \11:[_1_‘(_]__\' with depth. The prineipal values so far extracted have heen gold aml)
silver, with silver predominating, all in the oxidized zone above water.x

A very interesting condition in connection with work done by the later ITerman
"In.p]mmn, n the San Pc(hu Miue, (One of the Bunker I1ill Mines Company claims
in this arca) was the presence of Chaleosite (Copper Sulphide) in the dike rocks, in
the working below water. The copper content was not of commercial value, it occur-
ring very 11*1'e<rular and spotted. Whether this will with depth lead to copper deposits,
only future work will tell, but there iz to my theory the possibility of copper ores_
\'lrh depth. T - T '
DESCRIPTION Oor INDI\’IDUAL CLAIMS.
LONANZA.

This is one of the cazlv (lm locations of the Distriet, having bheen located in
1880. The first work done was upon the extreme south end of the claim. An ineline
shatt was sunk to a depth of 200 feet and at an angle of about 70 dC“lGGS. following

the dip of the vein. Very high grade ore was encountered, values up to £3.000.00 per 1{:

the files of Col. Wm. Herring. (now deceased) bhO\Vll]”' ore of value in excess of
¥2,000.00 per ton, one shipment being for a lot of 22 tons, with a value of ¢3213OO

per ton.-(I° mule(l on value of silver at that time). \\ orking in a small way  this { {#

mine has 1)10(13]4}(1 nlmu‘r £200.000 (}0 in ]ny ]1 grade_ore, hlfrh frmdc lenses L.'n'mfr been (!

—— S e

w hu h 1s at a point on the vein 1, OOO feet I‘Olﬂl of the sovth Qhait

The vein having a strike of N 20 E outerops from the south end line for a dis-
tance of 1,000 feet north ore having been taken out along practically the entire
distance, as shown by Longitudinal Section of Bonanza workings, attached to this
report.  Crossing the south end line this vein runs into the Chance claim, and
from this mine there has heen ,aboutﬁGOO UU0.0U-produc_ul. Attention is here called
to Bonanza Mine **Longit dinal Scction,’ showing ore going_down intg_ the_yater.
On the Chance side, niear the Botianza -outh end line, values from 100 to 1200 oune-
¢s in <ilver per ton and on the Bonanza_side up to_800_ounces.

Work is now in progress off of the 100 foot and 200 loot levels of the north Bo-
nanza shaft. From the stope marked North Bonanza Stope, on Longitudinal
Section,  above the 100 foot level and mnorth of the shatft 160 feet in .
length,  2166,000,00 __has__Deen _shipped. “\bout 920 tons of ore were put
through a test eyaiide plant for the purpose of collecting data as to evauidization, |
which gave a bullion return of #11.009.00, bhased on £1.00 per ounce silver. This and
uumerous other tests made prove that-the ore isddeal for eyaniding. X

/ The average widili of the ore as mined. shown by stopes in the mine, is about 4}
feet. The value of the ore is very irregular, hut from ores so far extracted in the de- /
velopment of the vein, has averaged above ¥25.60 per ton, (at the varyving prices of |,

(
J

s
l\

silver as mined) this figure not including some of the real high grade lenses  which
have been encountered. In stoping operations in the nmth Bonanza stope, I have had
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assays up to 3,000 ounces in silver and 4.00 ounces in gold per ton, over a width of 30
inches. It has been the history of the vein from the \outh workings to those oft of § +
the north shaft, that high grade lenses would be encountered in mining the vein, and )1
probability of eneonnterm(r ilg_t_llex high grade chutes in future operations seems al- \f
most certain.

— Two undeveloped veins erop on this elaim, one to the East and a c¢ross-veing run-
ning into the main vein.

" An examination of the Longitudinal Scetion will show ore developed Where the

vein is exposed going down into the water the condition of the vein is as strong as

__above water ]eveT_' '—_——

These claims, formerly the property of the Yellow Jacket Mining Company,
have produced about &QQ,QOO 00. The present owners have confined themselves to- | &2
sirface work. Two parallel veins are opened up and erop on these c¢laims, one for a /’f -
distatee of 1900 feet and the other for 1100 feet. The work on this property like \; s
the Bonanza was in search for high grade ore, and development has been in the
form of scattered workings, the (leepeqt point to which mining was done is 230 feet.
These veins nroperly “dev e]nL(l will add greatly to the group t01nmcre. X

~JOSEPII NO. 1. :

The present owners sank one shaft from the surface to a depth of 220 feet on the ¢
vein, at a point about 400 feet north of old workings from which $60.000.00 was
mined by lessees, in high grade ore; the vein was lrleoulm as to value in sinking, a | |
number of cars th})ped dulmg the sml\m” operations giving a return of from $£12.00 J ;
to $10.00 per ton, (silver at the period of mining heing 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. Liead in the form of Galena (Lead Sulphide) w as;
coming in at the bo’rtom of the shaft, the last assay running 90.00 ounces in silver:
and 0.41 ounces eold per ton. SH 7/ 7/96/1”

A1l work here was with hand steel and whim hontmfr Mining being very slow :.'
at this depth under these conditions, operations were buspended, and no work has .
been done in this shaft in the past 12 years. :

This vein like the Bonanza has a strike of N 20 E, dip 70 West. It is on this :
claim that the shale ocenrs. To the east of this vein about 150 feet lies the Mamie !
mine, which produced $250,000,00. from another of the parallel vein system.

In this shaft Vanadinite (Lead Vanidate) is encountered associated with «old f
and silver, the vanadium which may develop on this group will, with proper mﬂlm
fa(‘l]]tICQ be of umnnerua] ¥a ue”"lhe Charleston vanadium belt extends north 1nt0~
this ;,mup very little aftention having been given to its possibilities until quite 1e-Q
cently X lention is here made of a vnnadmm content in some of the ores ln the north
Bonanza workings.x h 3
JOSEPII NO. 2. ‘ g

This is the old Winfied mine and it is from these workings that some of the /{
Lighest erade ore in‘the camp eame from. (Ilaving a high Q(_)ld content). The value s
of the ore was very irregular, the high grade lenses coming in small. Approximately /
=120,000 was produced fmm the hwh erade ore from the mine. The vein had the same &
strke and dip as the other veins mentmne(l above. — T f
PINTO NO. 3 '

Very little work has been done on this c¢laim, but it is valuable in the undevel-
oped state. No high grade ore having been found at or near the surface, excepting
one shipment of around 300 ounce silver ore, mited work has been done. but at
such time as milling facilities are at hand or the cutting of the vein at depth, this U
vein will be another producer.

-,
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Report On Mellgren Mines-By C. J. Sarle, Ph. D.

EMPIRE. . o
This one of the practically undevelojzed claims, but I wish to mention it here, as
I believe it will eventually hecome one of thc largest producers.  The contact eropp-

ing “here is similar to the Oregon-Prompter conhut from which several million dol-
Jars has been produced. 1 highly recommend (lcvelopmcnt along this contact at depth.

ANNEX NO. 12.

Another undeveloped elaim, but being the cast extension of the Junetta Mine,
which has produced about $100,000.00 in Ligh grade ore. Contact development is re- ¢
commended. To the cast of this property lies the Dry Hill Mine, a Bunker [1ill claim,
with a past production.

BILL I3 ETC.

The claims lying south of the State of Maine Mine are in the undeveloped stage,
surface ore having bheen found in places but OW] ing to their being in line, with the
strike of the State of Maine vein from which § )00 000.00 was mmed thev should
be developed.

A discussion of each individual elaim is hardly necessary, some of them having
but little development on them, on veins and croppings exposed on the surtace. Suf-
fice it to say that the extent of the mineratized area, as shown by maps appended
hereto, makes each and every claim a potential producer.

PAST WORK BY PRESENT OWNERS.

An explanation as to the scattered workings and development should be magle
here. The present owners having held this property for about twenty vears, work-
ing the mines themselves, have confined their efforts to development on a small :
scale All work done has been accomphshed from the procceds from orves extractedy
as they went along, they having in this way paid for all devclopmcnt work, gradu- |
ally getting the property opened up. It speaks well for the mines that or this small |
scale methnd of operating, working without canital and under handicaps, that ihey (|
have krought them to the present state of development.

SMELTER TREATMENT CHARGES.

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 ch]orid(e. The average silica content of the ore is about 74.0% and ap-
proximately 40% of the silver value is as a chloride content, so from this data it can
Fe seen that an excentionally high grade of shipping ore was necessary to realize a (
profit under some of the past leroes ZIt was not uncommon to have a combined _
treatment. penalty and freight chawe in excess of $25.00 per_ton, The smelters have !
now cnt off rhe chloride »enalty and likewise the silica dmrnc on some classes of ore {
and treatment can be had at a much lower figure.x -
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SUGGESTEED METIIODS DEVELOPMENT AND OPERATION MELLGREN ““”‘u,.o

MINES — CAPITALIZATION REQUIRED — OPERATION COSTS AND
ESTIMATED PROIITS.

The ultimate question which arises, after a systematic study of the geology, ore
possibilities on any property is:—what are its commercial possibilities.

From a very c¢lose study of the property, T am firmly convineed that eperations
on a large scale will open up very large tonnages of ore. The magnitude of the hold-
ings and the umnber of separate veins, makes the development of the group as a®
whole a very slow process without zufficient capital.

Development of contacts, cross-cutting the various veins and a central working t
shaft are essential, as well as below water development. Immediate extraction of /
ores aldready developed could be commenced, but a systematic plan of dcvclop-l

ment should be started at once.
. ; 40
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Report On Mellgren Mines=-8y C. J. Sarle, Ph. D.

On this property there are two methods for its operation open.

1. The operation of the mines as a whole by the operating company.

2. Operation by the company and leasing portions of the mines. _

1t is my belief that the second, or a combination of these two is the logical meth-
od to fellow; as the area covered by the entire holdings is o large that the simultan-
cous development is a matter of considerable capital outlay. The following plans

are given as suggested methods. 2y

PLAN NO. 1.—100 TON PER DAY BASIS.

At such time as this property is operating and milling on a 100 ton per day basis
and likewise on a leasing basis—Dby leasing being meant, the non-operation of the
mines as a whole by the operating company, but the leasing of portions of the dif-
ferent mines to individual lessees, on a royalty basis, and the operation of the mill,
by the operating company, to handle the lease ore on a mill charge basis. The ap-
proximate costs and profits would be as follows.

The mill charge would run from $4.00 to $7.50 per ton on ore milled for lessees,
and would be a direct charge paid by them. IMiguring on a milling plant of the above
mentioned 100 ton per day capacity, the actual cost of milling to the company
should not exceed $1.75 per ton. From these figures a mill profit of $2.25 per ton
would be made, or §225.00 per day. On mill charges and royalty from leases, I am
confining myself to the lower grade ores that would come under the $4.00 mill charge.

Ore of $10.00 per £onN reCOVOLY .iiiiiieiieieeeeeeeeeneas $10.00
Mill eharge o $ 4.00
Royalty (15% on £6.00) oo $ 0.90

This then gives a royalty profit of $30.00 per day, on a 100 ton per day basis. The
combined mitlimg and royalty profit would be #315.00 per day or approximately
$115,000.00 per year. Ores of a higher grade would Tun the piofits greatly in excess
Lof this amount and in addition to this there would be the profits froui straight op-
¢ralion by the conwany, in milling or shipping the ores minea by thews ’

The approxim:ate capital outlay would be as follows.

Mul (Egupanert and Coustruction) ... $100,000.00
Surface Plant .o, $ 25,000.00
Mine repairs and hoists ..o $ 20,000.00
Mill operating fund ..o -$ 10,000.00
i TER 1 17 S $ 5,000.00
Supplies for lessees .o $ 5,000.00
1rucks RSB S N $ 5,000.00
General development fund ..o $ 50,000.00 )
Total Initial Fund .o $225,000.00

Under the leasing plan, lessces would be included the work done by the company
in sinking a development shaft to the 500 foot level, at a point that would cut the
Bonanza vein at this depth and the development of the Bonanza vein from this
point. B

Then the gradual development of the property can be carried on by cross-cut-
ting to cther veins,

Under the leasing plan, lesees would operate portions or  blocks of individual
‘ines, leased to them on such time and royalty basis as decided upon by the operat-

ing company. In figuring royalty protits I used a royalty basis of 15 Yo, which is .

rather low. Leasing operations upon the Bunker Hill Mines propertics are on a 20

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

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

to the company. Tlic operating costs of the central power plant would be covered by
41
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Report On Mellgren Mines-By C. J. Sarle, Ph. D.

the various leases, and would to a great extent lower the development costs of the
company.
PLAN NO. 2 (200 TON BASIS).

Following a more extensive development plan, which calls for the development
of the veins at the 800 foot level, a capital reserve of $500,000.00 will be necessary.

As illustrated on the Vertical Seetion along line A-B of the Vein Map, attach-
ed hereto, this plan calls for the sinking of a 214, compartment shaft to the 800 foot
level, on the Bonanza claim, at a point west of the main Bonanza vein, to cut 1t at
800 feet, and cross-cutting at this point. easterly and westerly to cut the 12 veins,
which line A-B is indicated to eross, and the general vein development from thix
depth.

If this plan is adopted, mill construction should be so designed as to take care
of a lead content by straight flotation, or a combination process, as well as the eya-
nidation of the siliceous silver-gold ores above water. A mill with a view of 200 tons
per day or better should be provided for. Expenditures would. be as follows.

Central Power Plant .eeeeeeeeeeersneeecsnnannes $ 50,000.00
15 £ R SOV $150,000.00
Shafts, eross-cuts. drifts, ete. .ccovvnenens — $250,000.00
Reserve and outside claim purchasing fund ... ¢ 50,000.00
Total  ccocrresmmsmccosccsosnmenrnnens S — $500,000.00

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-
teral veins at their points of interscetion. of their projected lines of strike with this
cross-cut, the raising of air shafts being ineluded in this development.

When milling on a 200 ton per day basis under this plan there would be, figur-
ing on a net recoverable value ot but $5.00 per ton, (using only £10.00 per ton recov-

erable mill value, and allowing #5.00 per ton for mining and milling) a net yearly re-

turn of $360.000.00.

As shown and proven by past general development, the vein values have been
muell in excess of this amount, as discussed later under Estimate of Value. There 1s
fittle reason to believe that past general development will not be duplicated, which
would give a low net value of $20.00 per ton, (allowing $5.00 per ton for mining and

attention heing paid to the low grade milling ores, and this taken in connection with

———

it becomes one of the most attractive commercial mining propositions pos«ible. -~ .=

They are not in an unexplored or unknown mineral bearing region, hut a prov-
en ficld, The Eastern arvea covered by the Bunker Hill Mines Company ~ property,
whi¢h Tias had proper financing, has yielded $79,000,000.00. The Western area, of
which the Mellgren Mines cover {li¢ greater part, wmutinanced, aud  without proper
mining equipment, has yielded its owners a substantial profit, and paid for all de-
velopment. which is exceptional in mining enferprises. The out-put of these West-

tion to about $83,000,000.00. X

ern arca mines heing about £5,000,000.00; Lringing the Tombstone Distriet ])1;04(11)(:-»
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milling) and using this figure on a 200 ton basis, would show a net yearly return of* e
$1,410,000.00. o S |
Under this plant, a part leasing system could be carried on in conncetion with i
company operations, as outlined in Plan No. 1. T AT §
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XTOMBSTONIE DISTRICT PRODUCTION. L rd™ AN

When an analysis of production is made, on the output of mines in the Western 7

area, where several million dollars has been produced in high grade ores, with no |

¥y
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EL(]TO magnitude of the mineralized area, confaiiing virgin and unblocked ore bodies, / [~
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+ MILLING. ‘
i Numerous mill tests show the ore to be extremely well adapted to cvanidations: { #
- The values as a whole, (in the silver-gold oxidized ores so far developed) evidently

not being finely disseminated throughout the rock, but occurring to some extent in
the seams and fractures or breeciated zones, this permitting of a high per cent of
recovery by straight leaching of the ores, ground to between 16 and 20 mesh.

In a mill ‘design, it is advisable to draw plans for a probable change in the
character of the ore below water, there being a probability of a lead content in the
ore. and at greater depth, sulphides. These 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 early 80-s the old Pan Amaleamation process
was used, several hundred thousand tons of ore being treated in this manner in the 3
carly Grand Central, Contention, Head Center, Girard, Corbin and Fisher Mills.

These were followed in 1900 by the old Tombstone Consolidated stamp mill,
using a combination table concentration and cyanidation by leaching process. The
crushing was done by 40. stamps, treating between 200 and 300 tons per day, and
returned an exceptionally good profit per ton of ore milled.

#The old Grand Central tailing dump at Fairbank has lately been reworked by )i -
the flotation process successtully, and proves conclusively that the silver-gold-lead §* -~
ores can he commercially handled in this manner.g i

*Likewise the State of Maine dump was put through a crude cyanide leaching iz,;:*
plant a few years back, by the Old Pueblo Leasing Company, returning a good pro-
fit to them, even though the mill heads were exceptionally low, due to the fact, that
I mining the State of Maine ore, nearly all of it was mined by the stripping method,
taking out the ore clean, very often on canvas. ,

<~The eyanidation tests condueted on the Bonanza ore likewize demoustrate the .§
ndaptability of this ove to treatment by milling. Taking into consideration past mill- 7 {~ ©
ing experiences and mill tests, show there is no question as to the successfull mill- {_
ino of the ores. ~ T T e
ESTIMATE OF' TONNAGE ON MELLGREN MINES., <z 20

The following figures have been arrived at assuming a 4 foo\l.'averaqe mining

- ——

~— e

&

width, and are computed on the theory that where work has been done at two points
on a vein that the portions of the vein between these extremities iz continuous.

Development having heen extended to 200 feet in depth in many places, figures
on ore, from the surface down 200 feet are given below: and then on  an assumed
depth of 300 feet helow this point, is computed separately, 300 feet heing a very
corziervative estimate on downward extension.

¥ Insofar as the Tombstone Mining District is not an undeveloped or unproven

ficld, but on past general development. is a known factor on proven ore hodies, it
15 safe to compare virgin ground in the Distriet with proven development.w

On tonnages here given, they have been confined to but 5 of the 23 known
veius on this property. Veins being chosen on which the most development has been
done, and including portions between two extremities on the vein, as example; work
at the extreme south end and work at the northerly end of the Bonanza  vein, of |
which a Longitudinal Seetion is appended. there heing approximately 1200 feet he- )

g

Nl
. J

it st o =

tween these points. ITn this manuer no consideration is given to the probability of the
extension of the veins along their strike.
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Block between the south aft and north shaft, 1000 feet in length.
Surface to 200 foot level—60,000 tons.
200 foot level to 500 foot level—115,000 tons. .

JOSEP1I NO. 1 VEIN
Block between south workings and north workings, 400 feet in length.

Surface to 200 foot level—25.000 tons.

900 foot level to 500 foot level—35,000 toms.

JOSEPII NO. 2 VEIN ;

Block between north and couth shafts, approximately GCO feet apart.

Surface to 200 foot level—30,000 tons.

200 foot level to 500 foot. level—G0,000 tons.

ANNEX NO. 40, VEIN.

Block 1500 feet in length.

Surface to 200 foot level—92.000 tons.

200 foot level to 500 foot level—138,000 tons.

ANNEX NO. 41, VEIN.

Block 500 feet in,length.

Surface to 200 foot level—30,400 tons.

200 foot level to.500 foot level—45,600 tons. -

TOTAL TONNAGE IN TIIESE BLOCKS. = .

Surface to 200 foot level—237.400 tons. S e

230 foot level to 300 foot TeveI—293.000 tons.. R in
TOTAL TONNAGE FROM SURFACE TO 500 FOOT LEVEL.

6:31,000tons.

ESTIMATE OF VALUES.

In arriving at an estimate of the value of the ore, it appears, that insofar as /
there are known mined tonnages, with known returns; it s a logical method to com- :
pute the value of the ore removed as a whole:—that is. the returns on tonnage ship- ;
ped and tonnage remaining ou the dumps, of a known value. In this way taking the \
valie of the dump material and fizuring it against returns on tonnage shipped, will

i

terial removed. ‘

Owing to the character of the vein material, in that it is ununiform throughout; S
containing low grade and high grade portions, this method gives an insight to the (_
values as a whole. :

In computing mill returns on a rovalty and mill charge hasis, a general value of
$10.00 per ten was used; whereas in portions of the veins =0 far mined, the general
sVverace has been actually greatly in excess of this amount and it would seem that
fiiture development will duplicate past extractions. '

x Likewise in view of the fact that such exceptionally high grade ore has heen
encountered in the development go, far doue, it cannot be overlooked in estimating
FaTtcs: as the example of the high grade in the Bonanza, ong lot of 22 tons return-
ing over £10,000.00 (at the then silver price). From the Jozeph No. T one <mall ship-
ment runiing H5005.0 ounces in glver and 5.01 ounces in gold per ton.: On the Jo-
seph No. 2, Junetta, Merrimac, State of Maine, Chance, Mamie, San Pedro, Solstice,
ete., high grade ores were encountered, _

On the portion of the Bonanza vein hetween the north and  south  shafts, ap- '-
proximately 959 has been mined, vielding £100.000.00; this being from the surface

shipped and the balance remaining on the dump as discarded low grade. «Taking;
g
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| Report On Mellgren Mines-By C. J. Sarle, Ph. D.

' info consideration the extension of this vein on the Chance side and considering the ,

! vein as a whole, from the surface to the 200 foot level, there shows gpproximately, (i-~
1-3 of the vein within these limits has been mined .md from this portion a return ()t'JQ “
about #1,000,000.00 Tas Theen realized” T - — — {

 CILANCE AND STATE OF MAINE MINES.

j A short diseussion in connection with the analysis of the group values of these ?

 mines; although outside of the Mellgren Group, will be of interest. »The State of

fo N

Maine Mine as stated in other parts of this report. produced 3,500,000.00 and the
Chanee 2600.000.00. The ore occeurs under similar gQuLht1011> Aas the Bonanza, Jo-.
seph No. 1. Joseph No. 2, ote; “heing of the same parallel vein xystem of this bCLthD 5

STATE OF MAINE MINE. ;

In this mine the high grade ore lenses oceurred in more uniform value than in |
some of the other veins mentioned, as shown by the out-put; which was confined be- 3
tween the approximate limits of 400 feet in depth, with lateral extensions of about”
GO0 feet, all above water level. .

With an estimated 40,0600 tons mined from: these workings, with no allowance
made for a dump valuation, (not having information e¢n dump values, it was given no__{
valne consideration)”this \\()uld show a general average value of ore shipped and (hc;/f.;'
carded dump material; of in excess of $30.00 per ton/ (at the price of silver when
this ore was \lnppod and about $50.00 per ton at present market pricees) that is if
the ore as a whole hd heen shinped.

LS CITANCE . MINE. «(SOUTH- EXTEXSION-OF BONAXZAVEIN)T

This property produced $£600.000.00 from the surface to the 200 foot level, and in
a lateral distavee ef a little over 200 feet. It was noted f01 its high grade ore; values 3
of from £500.00 to £1,000.00 per ton often heing mined in 3 to d foot widths. < §
;
§

_X])])m\lmare]\ 10.000 tons were mined, with ]N‘Q\l])]'\' 7.000 tons of this amount
remaining on the dump. Giving this 7.000 tons a valuation of £5.00 per ton; this then

. eives a general average cf about £63.00 per ton, had this block been mined and

; \Inm\(*fl as a whole.
: JOSEPII NO. 1.

In sinkirg the north shaft approximately 200 tons were shipped of about 33.0
cnee silver and 0.09 ounces gold per ton value, while 414 tons of 4 value of 5005.0
ounees silver and 5.01 ounces cold per ton were minec. Of the 1000 tens mined, 800
¢ tons remains on the dump (rejects from shipments) of a value of 5.0 ounces silver
L and 0.03 onnees eold per ton. This then gives a silver- m;ld content for this ore as a
i whole of 43.52 onnces silver and 0.08 ounces gold per ifoxn.

' BONANZA_MINE. (NORTH WORKINGS). ‘
: of the applounmte 7.000 tons mined from this northerly portion of the Bo-
nanza veint anout 5,000 tons have been shipped or evanided, with a return of $166,-
¢ 0C0. OO or an averagze_of £39.20 per_ton. With the dump averaging at present market
prices, 33,76 pcx ton, and wifll -h000 tons rem: uning on the flump this gives a gener-
i al aw:.wru of ¥27.00 per ton on the entire block of 7.000 tons. (Based upon l)lCSCl]t
. market price on the <le1111) material and the varying silver prices, eovering the range
¢ «f these shipments), TFor further data, the fullomnnr is given as another form of an-
alyvsis on these workings.
p o ANALYSIS OF VALUE OFF BONANZA VEIN. ON AN ASSUMED BLOCK
200x200x4 FEET, IN NORTII BONANZA WORKINGS.

Aesuming a seetion of the Bonanza vein extending 1C0 feet north and 100 feet
south of the north Bonanza shaft, and 200 feet in do]nh. or to water level, and using
a 4 foot mining width, gives a bloek eontaining 12.000 tons.

Of this 12,000 tons, 7,000 tons have heen mined, which leaves 5,000 tons unmin-
ed in this assumed block. Of the 7,000 tons mined, 3,000 tons have been shipped  or
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Report On Mellgren Mines-By C. J. Sarle, Ph. D.

cvanided, and 4,000 tons of low grade thrown on the dump.

The 3,000 tons shipped or ¢y .nudcd shows a return of $£166,000.00, or an average
value of $55.20 per ton. (The silver prices ranging trom 0.46e to 21.00 per ounce,
with an approximate average of 0.8)¢ per ounce). l‘lu, 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 Q33040.00 at present market prices.

As a margin of safety, I am giving the unmined 5,000 tons in this assumed block,
a value no higher than that of the discarded dump material; or $5.56 per ton, or a
total value of £28,700.00. As there have heen 7,600 tons actually mined, with a known
return and dump content of determined value, if we now revert this assumed block
hack 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 200x200x+4 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 heen shipped or milled.
4,000 tons of which remain on the dump.
3.000 tons of which represents computed unmined portion.
9,000 tons of which is the comhined dump and unmined portions
and giving this a $5.76 per ton valuation, gives a total of .....$£51,840.00

3.000 tons ﬂupped returned ..o $£166,000.00
12.000 tons total oo [ £217,840.00

" RECOMMENDATIONS.

~In the development of these mines, I would recommend the second or more ex-
Tonxn‘e plan. as vreviously outlined under Plan No. 2. The advantages are a more
apul oeneral deve]opment of the group. and with larfrer scale operations, a lower
mining and milling cost, with corresponding inerease in net returns. »

In connection with this plan the leasing out of portions of the various mines of
the group wounkl 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
crrnar. due to the faet that lease ()per'\tlom would be contrﬂ)utmrr 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-
plndc or primary ore zone, hy diamond drilling. This could be aceomplished by select-
ing one or more of the veins, and drilling offset angle drill holes, to cut the vein at
(omputed depths; for example, the drilling of the Bonanza vein from the west, at
angles to intercept it at 500 feet and 800 feet ete. This would also determine the
strength and tenor of the primary sulphide ores.

COXULUSION.

¢ In elosing T wish to say, that from all indications and from a very close study.

of thiz property. and the entire Distriet in general; that T am firmly convineed  of
the development of Large tonnages helow water ]0\'(-1 Insofar ax the general miner-
alization factor of the Distriet as a whole séems the same, a discussion of the geology
and ore deposits of the entire Distriet has a direet hearing on the Mellgren plopert)
and for this reason I have gone into it in connection with data on this property. v
The continuity of the ore hodies, to and into the water has been discussed on
the Contention, Grand Central. Sulphuret.  Silver  Thread, Tranquility,  Oregon-
Prompter. Lucky Cuss. Emerald. West Side, Chanee. Bonanza, San Pedro, Inqeph
No. 1, ete, ix direet proof of their downwarid extension. and this taken in connee-
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Report On Mellgren Mines=By C. J. Sarle, Ph. D.

tion with the zonal arrangement of the metals, strengthens the argument for ores
helow waterXLhe strictly primary ores as a whole not having  been encounterel,
and the geological conditions, viewing the Tombstone Distriet as a whole, makes me
unhesitatmgly say that ore bodies in the District and on this property, will without
doubt be mined to considerable depth. »

Of the many mining properties which I have examined, this one, taking all fae-
tors into consideration, 1s one of the best, from all general standpolnts, as related to
mining. Tombstone has beenr producing oré for the last 50 yéars and no doubt will be
operating in the far future.

The water question has been described at some length, and on the Mellgern- pro-
perty, sufficient water for milling operations will undoubtedly be encountered, this
water heing in fact a decided asset for mining. and milling.

The labor condition is exceptionally good. No eamp or housing facilities are ne-
cossary: all employees can find accomodations in Tombstone. American and Mexi-
can labor can he had at prevailing labor secale.

Accessibility as has been stated, is a very important factor,
heing necessary, the property as a whole being casy of access.

Transportation conditions are good. Hauling charges are reasonable, trucks he-
ing available on contract work at Tombstone. Freight is as near a minimum as can
be expected on shipping ore. To the smelter at Douglas is about GO miles and those
at Il Paso 315 miles. : :

Climate like all southern Arizona, makes operating conditions
weather conditions at no time interfering with operations.

A word should be said in reference to leasing. In the event that an operating
company should decide on a part-leasing basis of operations, there appears no ques-
tion as to obtaining lessees at such time as equipment permits.

AMany outlying properties would be worked. providing the company operating
this property decided on taking custom ores. and a large tonnage could be confident-
v counted upon from this source. Ores available for treatment by milling in and
near the “Tombstone Mining Distriet,” makes the plan of treating outside ores an
attractive commiercial asset and revenue from this source would add to the income of
the company operating tthe “Mellgren Mines,” in conjunction with a *Custom
Plant.’

no vroad building

exceptional,
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Sample Width
B

W

o)}

n

o
TE2NWONAWOCWWAND 2L WL W
o G|

n
~N
N

28 3
Avna (R-2a)

Assay
Au. Ag.
NIL 42
NIL 28
.010 75
-005 .88
NIL 1.24
NIL .66
NIL .54
-008 1.13
.007 2.55
012 7.25
i -56
Tr; 1.60
TF; 2-04
-004 1.08
.003 1.14
003 2.12
NiL .48
Tr. -40
010 1.35
NIL -52
-003 -34
003 2.86
012 1.43
020 52.38
014 1213

NO sample
020 23.08
008 764
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