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‘Tombstone, Arizona -
LBy o

FOREWORD.

The hreadth of field u)vu'ed in the iol]owmg 1'01)01'f on thc_

Mellgren Mines—including as it does: a brief sketeh of the for-

mations, struetures aund geologic history of thc “Pombstone- - -
Mule Mountain Range”’; a correlation of the ore: dODO\lt and in- © °

cluding formations of thc Bisbee Mining Distriet, in the southern
end of the range, with these of the Tomb%’tone Mining District in
tho northern; a general discussion of the Tombhtone District as

- a whole, with comparisons between the Eastern-area of the Dis-.

triet, prmupallv held by the Bunker ITill Mines Company, a sub-
sidary of the Phelps Dodge Corporation-—and where the ore bod-
ies have been opened up to_ greater depth and more extensively,
and the Western area, of which the Mellgren holdings form the
larger part—has been, for the purpose of giving a general per-
spectwe by which the eonditions which mining operatiouns have

revealed in the Western area may be judged and bv which the
predicted ore possibilities. with denth development in the Meﬂ- &
gren Mines may he appreciated and estimated. : i
' My acquaintance with the Tombstone \hmng Dletmct 11'

must be explained, though extending over a period of years,
may he summed up as the result of actual intensive work, at in-

tervals, amomnting all told to a few week’s time only. The .

breadth of field, the number of mines, many of them at present

practically inaccessible, and the limited time at my disposal, has
. precluded of necessity, my acquiring mueh information which
‘must- constitute therefore an important omission in the disens-
sion of this noted mining distriet, and which doubtless would - -~
have been very helpful alno in the. e\pomtlon of the Mel]"ren‘

property.

It is very fmhmatc thorefore that My, V G‘r Mellnren, a
qualified graduwte Mining and Metahugma} Engineer, with long ..
practical experience in the Tombstone Mining l)lstl'l(‘f, a detml—' s
ed knowledge of the various mines, and a(‘cumulatcd fund of in-
~formation ou past production of the District,—giving him an ex-~
tensive and detailed knowledge of the Distriet and its pOb“lblll--,
........

ties—has contributed the valuable data oh pages
inclusive, in this report.

; In my work I have had opportunity to COl]flrm in geneml Ed
the facts which he has set forth and T have used them freely in
the following Pre-Summary and elqewherq_,a% needed to %upple—

]ll(‘llt my own inv CQt'lOatl(HlS

I T e e R (Slgmd) O ¥ SARLE
ped S e L SR e TR W Tueson, Am/ona
Sept. 4, 1928.
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Mellgren Mines=By

Ciethaunl Y Report On

G PRESUMMARY. 7 % padad TH T il il sl Gl i sl
' “The Mellgren Mining Property consists of 56 Jode elaims and fractional elaiws, -
__in contiguity, covering an area af about 1050 acres. (See appended Topographical and

{ . Geological Map of Western Tombstone). From the center of this property it is 2
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~miles by the Charleston highway, northeasterly, to the Court House in the City of
" Tombstone, County Secat of Cochise County, Arizona. Tombstone is the terminus of a
. branch of the Southern Pacific Railroad, which leaves the main line at Fairbank, 9
miles to the westward. From Tombstone by rail, the Smelter at Douglas, Arizona, is-
60 miles and to that at El Paso, Texas, 315 miles. (See Areal Geological Map. of .
Tombstone Mountains). : SRR e R A e e B
, The Mellgren property with several smaller adjoining properties, variously
owned, comprise what is 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 Hill 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. ' s R S
The Tombstone Mining Distriet is coextensive with the Tombstone. Hills. The
" Tombstone Hills are the deeply eroded and subdued northerly end of a northwest-
southeast 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 in this report,
has been designated the Tombstone-Mule Mountain Range. Tis range was formed
in the Late Tertiar: time; by bloek-fanlting, accompanied by extensive igneous in-
vasions, which formed large deep seated granitoid batholiths berenth the structure
and more superficial porphyritie dikes and stocks and extensive surface {flows. The
" older_crustal rocks thus broken up and mvaded by_superheated solutions of mineral
“matter, or lavas, became the depositories for large and _valuable deposits of ore min-
erals. These were formed hy volatile constituents given off from reservoirs of molten
Tock evstallizing and congealing beneath; forming the great copper deposits of the
Bishee Distriet, 25 miles south of Tombstone in the southern end of the Range, and
probably simultaneously the high grade, silver-gold, silver-lead-gold and silver-lead-
" wine ores of the Tombstone Distriet, in the northern. _ IR e e
~ The rocks involved in copper deposition in the Bisbee end of the Tombstone-
 Mule Mountain Range, are mainly the lime-stone members of the upper Paleozic ser-
. ies of sedimentary formations; the Abrigo (Upper Cambrian) Limestone, the Martin
" {Devonian) Limestone and Iscabrosa (Lower Mississippian) Limestone.. In the.
coutheastern part of this arca, occur however, some lead and gold in the overlying
Mesozoic or Bisbee (Lower Cretaccons) series. Copper oceurs also in granite por-
phyry, in Sacremento Hill, Bishee. The eopper ore restricted to horizons just men-
tioned has a proven zore of deposition ranging to 1400 feet in thickness. :
+  In the Tombstone area, the ores thus far developed oceur principally in the Me-
sozic (Bisbhe Series) strata, but there are numerous oceurrences in all of the underly-
ing Paleozoie limestones, enumerated ahove as ore horizons of the Bishee District,
here ineluding also the Naco (Pennsylvanian) Limestone, at the top of the Paleozic
series. While stratigraphically this would appear to give the ores a vertieal range
fhiru several thousand of feet of formations, it is eertain that the actual thickness of
the ore zone, exclusive of a possible copper zone bheneath, is very much less, probably
in the neighborhood of two thousand feet. :
That roeks of all horizons in such a thi~l- series of strata should become involv-
ed as controls in the deposition of e»r i -=a11 <eem, might be reasonably explained
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Report On "Aellgren Mmes-By C J Suru, .f’:’t f.?

@
A T due to thelr chauce podition Wlthm a certam depth or tempemture zone zmd w1t11- :
© 7 ina certain distance of the source of mineralization; determined by fault displac cments ;
R and the variable height of magmatie ascent or w edfrmg That the silver-gold, silver- -
LEertd - lead-gold and zine zones of the Tombstone District bave this assumed apprn\"mmto .
combined thickness of 2000 feet, is based upon an observed and indicated descending |
@
5 ‘ ,
l .
|
|
‘ 7
|

zonal mirangement of the nict fls ‘which has been brought out thru mining operations. |

Thus, the depth of 400 feet, with lead beginning to appear at water lcvcl the gilver-

lead-gold ores of the Eastern area, proven to a depth of 700 feet, and; zine beginn-
ing ’ro appear prominently at a depth of between 700 feet and 800 fect ‘md to which,-

it is thought reasonable to aseribe a zone thickness—allowing for a lead-zine transi-
tion above and a zine- copper below—of 800 feet to 900 feet, together giving the above

Cestimated 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 removcd the upper
part of the ore zone, 1t may be expected that mining operations may be carried to
such 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, he-
ginning with lead-gold ores, the. whole gamut of ore zones may be run, as aepth de-
velopment in mining goes on.

The ores of the Western Tombstone area are not confmed to the sednnentarv
rocks however, but occur also in a widespread quartz monzonite porphyry. Al-
though there are many exceptions, the greater number of the fissure veins in both
the Kastern and Western area have a roughly north-south strike and steeply dip to
the west. Where folds occur in the Eastern area they have been found in many cases
to be the lo¢i of interbedded deposits, or saddle reefs, and this may well prove to be
the case in the Western area, should sueh structures ke encountered.

In the Bishee area the magmation 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
upward advance of lava in great volumn, of monzonitic composition, which from ob-
served eroppings of the mounzonite deseribed in the body of this report, must underly
a large part of the Tomistone Hills a% depth. Many dikes of similar comyp.osition may
be genetically conneeted. This intrusion profoundly altered the Palcozoic limestone
in places, where directly in contact with them, and, in a late phase of cooling, fur-

nished the ore forming solutions. (See Areal Map of Tombstone Mountmm, Append- -

ed). i

The ores throughont the Tombstone District appear to have the same general -

source and 1d are m a_ll essential 11\ the same, “variations observed in mining hcmg attri-
Tutable to difference in position in “The zone of ore deposition and (1(*“1& of secondary
alteration.

It appears to be the eoncensus of opinion among Geologists and Mining Engi-
neers, who have made a study of conditions in ¢ Tomhsf(mo Mining Dl&‘rmot that
the mining of ore deposits hd\ scarcly beguu, The IC\CI\'C of ‘milling and high

gradé ored indicated, are \01;\’ Iarge. This applies uot Oﬂ\' o ores below water level :

which are yet practically ntentiched, hut there is 3 T 1Tge foumage T remaiiiing above.
Moreover there is much virgin ground in both the Tastern afid Westétii aveas of the
District, which promise when 0\1)1010d and developed to greatly extend mining op-
erations. -
To-date mining in the District has largely been, a sclection of the high grade
portions of the ore hodies, leaving the lower erade or milling qres, and these opera-
tions have been limited almost wholly to that portion of the sv('oml‘m or oxidized
ores, above the water table.\The dmfh to nerm'ment water varies, being relatively
: 6
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- Report Ou Mellgren Mines-By C.J. Sarle, Ph. D.

{

and in the Western, from 200 feet to 400 feet.

aanges fr 4392 feet to 630 fect L
s 3 A A a0 1000 foot shaft,

T ['he Tombstone Consolidated Mining Company in sinking -

‘known as the Boom shaft, in the Kastern area, “established three favorable factors,

gold ores of the Tombstone Distriet, eventually, in depth, will give place to zine-lead-
silver-gold ores. (See page.........).: : ' s A e

Water in the Western part of the District as shown in the body of this réiiort,\

though lying at a shallower depth than in the Lastern, can easily be handled, the vo!-
ume being about ample for milling purposes. (See page ............ ) 5 b ‘

Tn the ores of the Tombstone Distriet thus far mined, silver values predominate

and gold has been consistently important, and likewise, lead in the Kastern part, tho

“in the Western or Mellgren area,—due it is believed to the higher horizon in the zone

of ore deposition, at which mining, so far, has been carried on,—lead is only just be-
ginuing to come in at water level. The ratio of these metals in the ores mined has
' e_ins 1 value has nearly equalled that of
the silver; and this has been true of the fluctuating

Taster Distriet. The ores of the whole Tombstone Mining District may be class
fied as bigh g ’

ade, Thé earlier operators sTipped and_milled_ore having an average

Valu® of $100 er toil, or better and hundreds of tons_were.shipped from Tombstone.

Funming & thousaiid dollars or more. ..

g g

B e BN S s e st = v = E . s i 3 A . M . . 2
“During the 50 years, which have elapaed sinee 1878; when Edward L. Schieffe-

“lin made the discovery of ore in the Tombstone Ilills, and located his eclaim the
- ~ b

«oughnat,’”” the first in the Tomhbstone Mining Distriet,—mining has moved with
pulsations. From 1880 to 1890 the greatest activity prevailed: the City of Tomb-
stone sprang up, water was piped in a distance of 30 miles from the Huachuea
Mountains, to the southwest: Mining Companies were formed and mining of the rich
silver-lead-gold ores was carried on with utmost vigor aud, mills for the handling of
the ores were built on the San Pedro River at both Fairbank 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 Melleren Holdings,
and the Joseph No. 1, Joseph No, 2, Anex No. 40, Anex No. 41 and Bonanza Mines
of that group were worked. (Sec position of these on, Vein Map of “Western Arvea,

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

Thru 1890 to 1900 was a period of small mining operations, mainly by leasing.

From 1900 to 1912 marks a zecond period of great activity and large production,
in the Tombstone Mining Distriet, tho little effeeting its Western portion. It spans

- the existence of the Tombstone Consolidated Mining Company, ereated by the con-

solidation of the older companies of the Kastern Distriet, in 1900 and ended in 1912,
when the interests of that company were taken over by the Bunker Hill Mines Com-
pany, a subsidiary of the Phelps Dodge Corp. ‘ !

Tombstone Mines were then closed down. and have remained so ever sinee; ex-
cepting for a short period during the late War, when two or three of the imines
were worked on a small seale. The Bunker IHill Company, however has held to a
policy of giving short term leases, for operations on a small seale, and sums up to
$150,000 are said to have heen made hy some of the leasors, mainly by chlorhﬁn?,—~

Oy
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avcatest relict. Thus in the Eastern portion of the District it

Tead content of the ores. of the /

vital to the econtnic life of the Tombstone Mining Districk. One is, that contrary to
a persistent general misapprehenston, ‘the water in the Kastern arca, can be con-
trolled and is actually much Jess than now heing handled by many mining eompa-
‘nies, (See pages.......... ). The second is that the ores mainfain their volume and values
helow the permanent water level. (Sce page...........). The third is that the silver-lead-.
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- —penalties, ‘Teductions and ehar ges, bOIIlLtll)l(‘a rumung as hlgh as %2.) 00 a ton on’

mining the lower "rade ores in scareh of h lgh grade chutes.

The laying ot the Tombstone branch of the S. P. R. R.. ‘ fr(;m I‘an'bxmk in 190..,

: Smelters only paid for 50% of the value of the \IIV(‘I‘ chloudc and, until dbnnt a ,yeu"'

-

and a_half ago, placed a pmmlt) of 10 to 12 cents a niit on the slllca ‘content of ores,

anrm. v

‘some ores shipped.
In 1904 the Mellgerns hegan d(,quu'mn‘ thmr px eqont holdnws in. the ’Westcrn"

Dist¥et, which thiey have beer working” contmuous’l) sinee Work started by them

v’
{
) .crreatly improved tmnsportatlon conditions.  But.<Xuntil about five yeéars ago, the"
(
o
3
;
{
!
}

g

in 1908, on the Joseph No. 1 claim, was continued for several years. The north shaft
11 this tmle was sunk 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 = !
from $12.00 to $10.00 per ton, and, one small shipment of 414 tons, from a pocke !
assayed 5005.0 oz. silver and 5.01 oz. gold per ton. In 1923 the Mellgrem sank the south Fi
Bonanza shaft 34 feet helow water, to test the flow, which provcd to be 40 gallong ece-—=
per minute. Surficial work has heen done on Joaeph No. 2 vein, from tlme to tlme,' !
and other of their properties, off and on for years. 4
Surficial mining on the Free Coinage vein, parallel and about ’2000 feet to the ;
west of the Bonanza vein, began by leasers in 192 20, continued to 1924. : v =4
The Pittman Act, effective from 1920 to 1923, s’rlmulatcd to a minor degree acs i
fivities in the Western area. From the Bonanza dump 50 to 60 cars of ore were ship- {
ped running from $3.00 to $33.00 per ton and sereenings from the mine dump and gob ¢
were cyamded The results proved to the complete adaptablhtv of these ores to this |
class of treatment. Leases have been- gwcn by the Mellgrens on various of their
properties, off and on for years : , : N : :

In 1922 and 1923 Herman Tmppnmn, a leasor, mined 30 feet below Wator level i

" in the San Pedro mine, handling the water with a bailer; and removed ores to the £
- value of $9,000 to $10,000, the ore running from 100 to "00 ounces in silver, . ....-—f' }v

Chance Mine to a depth of 22 feet below permanent water and drifted 18 feet and

0 In 1923 the Old Puebla Leas ing Compan) cyanided the State of Maine dump

‘and mine gob—to a prof1t—~although the ores had been mined by stmppmg and often ;

‘faken down ‘‘clean’ on canvas. \4.,/’2
In 1922 a leasor sank a winze, from the north drift on tbe 200 foot level in the )y 4

stripped the ore for this distance to the 200 foot level above. Before the ore could be S"-‘l{'
removed however, the upper part of the shaft caved in. Assays showed the ore ran //
rom 100 to 1200 ounces in silver. : : . =
In 1923, as already mentioned, the ’\Iull"rens, as a test; mined, ’m “the filled- 3/

stope method, and eyanided 920 tons of ore, from. above the 100 foot level,"in the *j:
north end of the Bonanza vein which vielded a bullion return of $44,000. : 1

Work is now being earried on in the Bonanza Mine, off the north shaft,

Since the carly day operatious portions of plobahlv every dump in both the
Fastern and Western area have been shipped, sorted and shipped, or milled. ;
. The Tombstone Mining Distriet has had a known production of ore totalling * !
£83.000,000.00 gross value. ()[.' this sum approximately $79,000,000.00 was contribut- !
ed by fwenfv odd mines in the Fastern or Bunker TIill area and £6,000,000.00 by a
dozen or more in the Western or Mellgren area. Of the $5,000,000.00 1,)1‘0(11100'\1 in the
Western area, the major part is accounte 2 for as follows; Anex No. 40 and 41 veins, .
produced $60.000.00} Bonanza-Chance vein, $1,000,000.00; hunetta $100,000.00; Tou-
ise $100.000.00, Joseph No. 1, $50,000.00; Joseph No. 2, $150,000.00; Q.m Pedro, ‘BloO
000.00;:Solstice, $75,000.00; and State of Maine $3,500 ()()O 00. ‘

Tt seems quite probable.that the yield of some of the above mines was cousider- <
ably larger than the above fizures <how, and nmroovm',(lt lb, tho general opinion of i
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-~ Western Tombstone Distriet, appended to this report).

“Olu Tnner* s of the Dhtrw‘r t-mt the actual output from thc%"and of‘wr pr oper- ‘;f
‘.hes of the Western arca has heen between $7,000,000.00 and $8,000,000.00. SR
The Western area of the Tombstone Distriet should be dcscnbed as wlhn & to o
hilly. From the lowest to the highest point in the mined area, is approxinately 490 w !

_ feet. All parts have been made accessible by mine voads, which - connect with the i !
Charleston-Tombstone highway. (See Topographical .'md Geolugmal ’\Llp of th(, X

As to the Geology:—The western and southwestern part of thls area is under

‘lain by a quartz monzonite porphyry. The north-castern is floored aud flanked by

a granitoid rock, classified as monzonite. Between these two areas is a belt of sed-

imentary 1()(Jks——smf1c1¢111y mostly Mesozoie; 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-
co) in age, to the north; the other Mississippian (Lseabrosa) in age, to the east. A
small area of Mesozoi¢, not indicated on the map, also occurs, just north of Uncle
Sam Hill, surrounded bv the quartz monzonite porphyr - Paleozom rocks are be-
lieved to underly, in their natural relation, the major portmn of the area covered

by the Mesozoie sediments. The Mesozoie strata have a generally gentle and roll-

ing dip to the northward. The Paleozoies are slightly at varianee in dlp SR

Several north-south dikes, appearing to be a little more basic. than the quart/
monzonite porphyry, the largest reaching 20 feet in width, cut the sedimentaries,
and one observed continues nortlm"lrd into the granitoid monzonite for some chs—
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 gcnotlcallv connected with it.

The dikes show off-setting by cross-faulting and may well bt studied for the
light this may throw upon the displacements of veins, ‘which likewise qhow some
faultmg For cxample, the general opinion is that the Merrimae and Free Coinage
veins are part of the same north-south ore hody, displaced by faulting.

The contact betwyen sedimentary and igneous rocks, from surface examina-
tion, where observed, appear to be mtruswe tho it seems highly probable that later
movements, such as would produce the fleUl‘(‘. system, containing the veins, must
have cause some displacements. probably resulting in fraaturing and  breceiations
along them. It would be well to determine this fact in connection with the mnorth-
south, main contact. between the quartz monzonite porphyr' and sedimentary

~ formations, on the Mellgren ground.

© The ores oceur mainly in master fissure or shc(n' zones, roughly in ecommon
north-south strike, with a decided tendency to northeasterly departures. This like-
wise iz true of the trend of most of the vein fissures in the Eastern area of the Dis-
triet. Theiv dip varies from 90 degrees to as low as 60 degreces westward. Cross-

veins likewise oceur, in which there is less regularity in direction and dip, and less

persistence. The veins occur in both the sedimentary formations and the quartz
monzonite porphyry. (See dttached map showing the veing of the \\’c stern Tomb-
stone Distriet).

" The average width of the veins mined in the Western avea, so far, has been
about 4 feet, t‘m, sometimes in places, widening to as mueh 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 Tastern arvea. : '

The orves as deep as mined, or to water 1®vel, and to a proven depth of 34 feet

TDelow, are oxidized, or seeondary silver-gold ores, The silver occeurs in the ore az a

chloride, iodide, bromide and oceasionally a small, amount of sulphide, usually 40,
as chloride. Vanadium is sometimes noticeably present; iron and manganese oxides
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£ e cur,' mrdy amountmrr to more than b to 8 per v cent ocnerally mcrel} stams. Sone
_traces of lead in the form of Mimetite, (Licad Chloro Arse uate), Cerussite; (Lead

Carbonate); Anglesite, (Lead bulphate) and, l’yomnrphltc- “(Liead Chloru Plios--
' phate), are occasuonally observed, and near water levd, bmall bll!l(.h(,‘b ot oro run-
; nlug as high as 9% in lead have been encounted. oo

The gangue is alteyed country rock, quartz and somctlmc‘s, barlte or he 1\'y. .‘\'puL
in appreel ablc amounts. Tlm average '~lllca ('ont(*nt oi ores sluppc d lm., been ahout
4%. :

Many of the shallow ﬂlltheb -or Wabhes, of thc area appcar to owe thur rec-.

tilinear courses to lines of weakness determined by the position of such structure

as fault, shear and breceia zoues and to interformational contacts. The formations
and structures in such positions are usually more or less obsecured by alluvium and
they should be plospee’red carefully as hhely p! aces for veins, chutez,, or les& l'er:"uhn
dgre bodies.

The Western polhon of the Tombstoue letrlct iz largely mldevelopcdz There
has been no systematic development of the ore bodies and no deep mining: No cen-
tralized workings for large scale operations, such as, cross-cutting the u)untry at™s
depth, from a main workmn shaft, to transect the parallel north- south vein sy atem
and 1he developmen’( of these veins along their entire strike.

There is little doubt, that bhnd veins, Wﬂl be encountered when cross—cuttmg %

at depth is dome, &

x Mining in the Western area has alwav.. been handxcapped by the ]ack of camt.ll
and has been carried on with very poor faclh‘cles,,'l‘he early work done on the:State
of Maine, San Pedro and Chanece Mines, was with no better equipment than a steamn

o
f
i

!

hoist and hand steel. In this way silver-gold ore, as earlicr stated, to the gross value ¢

of $3,500,000.00 was taken from the State of Maine. The block nnned was 600 feet |

i

long, 400 feet deep and averaged 4 feet mining width. Operations extended nearly %

to water level and values apparently as geod as those mined, were still going down,

~when the mine was cloaed because of the demomtl/atlon of silver and a gennr‘l]

strike..

The SphO (‘OO 00 given as the output of the San Pedr Mine was tal\on in pldees
from a seelion of ive vein abous 00 fect leng and above the 160 foot, or water level.
It will ke recalled that it was from this mine that '['mppman later, mining 30 feet
below water, extracted ore to the value of $9,000.00 to $10,000.00, w hwh ran f'rom
100 to 200 ounces in silver.

Aside from the operations of ﬂxe three properties mentioned above in the man--

ner deseribed and the one eited case, when with standard drills and holat the Mell-
crens, extracted by the filled stope meﬂlod from above the 100 foot lovel in the
north end of the Bonanza vein, 920 tons of ore, which eyvanided gave a lmlllon return

cquivalent at present market prices to £34,000.00,(all the mining done in the W e\Lf};_

orn area hias been with single-jaelk and hand ~1cel hoisting by windless or whim,

)'Handicapped by such primitive and inadequate equlpment it is natural, that

with veins kuown to contain lenses and poecekets of high grade, that mining in the
Western area, has always been in the nature of (*hlom(hn(r or gopherma, as the min-
ers would express it, and that whenever oves too per.slstonﬂy low to ship weve en-
countered, work was abandoned at that point and started in another, it nsually in such
cases being said that the ore had “pinched out™. "Fhis was far from being true, for
in practically all cases, ore of a milling grade may bhe found in the faces of these
workines and ore is still going down. In depthesvater sfomycd them. The ores helow
water, ﬂxmofnw constitutes a reserve wholly untouched. .

Tn {he Bonanza-Chance vein, opened up for 1200 feet o[ its length, the northern
1000 feet of it, on Mellgren holdings, has yielded orve to the value of $1,000,000.00
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' Report On Mellgren Mines-By C. /. Sarle, PR D, ©

gross, principally in high grade, about 94" of the vein above water still remaining to.
e mined. The gross return for the northern or Bonanza portion of this vein was.
- $400,000.00; and, the unmined ore left above: water is estimated to be 60,000 tons.

(See Verticla Longitudinal Section of Bonanza Vein, appended to this report). =

Under Estimate of Tonage, page........... it is shiown that of the 23 known veins on

the Mellgren property, i but five of them, Bonanza, Joseph No, 1, Joseph No. 2,°
 Anex 40 and Anex 41 claims, chosen beeause they have been most extensively work-

od and opened up, there are above the 500 foot level, and in a combined total strike

distance of 4000 feet, along which they have been opened up, with the average min-..

ine width of 4 feet; 631,000 tons of ore available for mining—enough to run-a 200

ton per day plant for 9 to 10 years. (see Pages.......... ) i S e
Under the description of Individual Claims, page........, in the body of this re-

port, the principal veins and workings of the Mellgren property have been gone into
in considerable detail. There are other veins on this property on which little work
has heen done, because the oves, the of milling grade, proved too low .to ship; and
theie are veins also, which have heen neglected because the work done on them, in-
dieated that ore of commercial milling grade only, eould be developed, within the
depths practicable with the equipment in use. There are also known veins on the
preperty whichhave never been worked. The northern end of the Bonanza vein
was Blind and was only picked up by trenching. Moo e ol

Further, as stated, many of the washes, judging from their trend, may have de-

veloped upon structurcés which will prove to have been extensively mineralized; and
it is expected, that when cross-cutting at depth is once undertaken, that veins, not
showing at the surface, will be encountered. '

¢
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A number of the Mellgren elaims have had no work done on them, other than\ ! -
that required for location and assessment—yet there are few if any, of the 56, which | L

de not hold forth a potentinl chance—so generally and heavily mineralized has the
Western area been proved, by the comparatively limited mining so far done,

On - page............ , under the deseription of the “Zonal Arrangment of -the Aet-
als”, reasons arve given for the assumption, that mining in the Western area of the
ombstone District, has been earried on at a higher horizen, the silver-gold, in the
ceve of metallization, than that worked in the Kastern area, and that therefore the
veins in the Western area mav be expeeted to extend to greater depth and, down-
ward to take on the lead phase, accompanied by the silver aud gold values, of the
Yastern, which in turn will give place to ores containing zine. e

There algo remains the possiblity of the unexplored Paleozoie limestone beneath
the Mesozoic series, whicl have heen productive horizons in the Kastern area; and,
ihat arched structures. when encountered, will contain saddle reefs and Lrecela ores,
as proved in the Mastern avea, :

As has been shown, values, on the Mellgren properties persist to the deepest”

poiut explored, that is, whenever operations have been earvied to water level, or
opened bLelow, they ave still going down, Gold if anything bas inereased a little with
depth; lead appearing at water level, will inercase in depth, awd become a substan-
tial value, as seen in the Eastern Distriet, and with the persistent silver and gold,
yaise the tenor of the ove. Mercover the values below water should become more uni-
form.

11 i manifest that the water-table was onee mueh lower than at present. How
inuch is uneertain, in face of the shallow depth to which mining has been carried,
therefore, the depth to the primavy sulphides is unkpown. It may, as in the Bastern
area, exeeed 700 feet, but topographically it shonld be above 560 It would he well
{0 <cleet one or more of thie veins and to dvill oftf-set angie driil holes, to cut the vein
al varions computed depths and determine the depth to the primarvy sulphides, their
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- strength and values.

* veins practically unworked, ore still going down in the deepest. workings, all below
. water practically virgin ground, the depth in the ore zone, to which mining has been
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© The ecircumstances of shallow mining, ores largely unmined above water, many -
(=}] Bl :

carried in the Eastern area, on the same general vein system, but starting lower,
means in aggregate an immense tonage of wumined ores on the Mellgren property.
The 631,000 tons of ore, estimated for aPortion of five of The veins on this prop-
erty, are figures which of course must be regarded merely as an approximation, but
serve to give some couception of the order of magnitude in which the probable total:
umnined tonage of this property, eould it actually be estimated, would be expressed.
The method by which the average value per ton of ores mined from various
properties in the Western area, given in the body of this report, were computed, was;
to take the total tonaze mined, total tonage of ore shipped and total smelter returns;
total tons thrown on the dumps, and caleulate total dump values, based upon assay;
add these values; and divide their sum by the total tons mined. T _
‘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
value per ton of the ore in situ. AR o : : ; :
This method of estimating the values of ores en-block, when the continuity of
the ore, to a reasonable certainty, has been proven, gives results fairly reliable, and,
probably in the present case as accurate as could be obtained by any method. The
reason for this is that the ore, above water level, that mined so far only, and the ore
helow water level, as deep as it has been penctrated, is oxidized, and as is usual with
this elass, the values are spotted, in this case varying from low to high grade. It wiil
probably be agreed that in such ores, mine sampling would not give estimates as de-
pendable 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-
peatedly and this fact must not be overlooked in estimating the general average of

" the orc to be mined, as these oceurences may be expected to raise the value of the |

wine runXLenses of high grade have been encountered in the Joseph No. 1, Joseph !
No. 2, Junetta, Merrimae,: State of Maine, San Pedro, Chance, Mamie and Solstice
workings. One lot of 22 tons of silver-gold ore, shipped from the Bonanza yein brought
$40,000,00, which allowing Torpresent Tower market value of silvér and deducting
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 $14,000.00—whieli at present prices
would be equivelent to somethiig”like $34,000.00. =7 i
The computed general average value per ton of ores mined in the State of Maine, ¢
present market, was about £50.00; of the Chance $50.00; North Bonanza $27.00; .
Joseph No. 1 $27.00; ete. Aceepting these values,fa very low. estimate of the prob-

able average value per ton of-ore which have beeiwt mined in the Western Tombstone (.

area,[iticlusive of the Mellgren property) would be, say "p_"LQQ) £

"Two alternative plans for the development, equipment and operation of the Mell-
green property, have been outlined. (See page .....).

Owzplan ealls for a capital outlay of $225.000.00—and the placing of the prop-
erty on a 100 ton daily production basis. It includes the sinking of a developient
shaft to eut the Bonanza vein at a dept of 500 feet and its development from that
Jevel. Then from this depth the gradual development of the property could be car-
ried on, by eross-cutting {o ofher veins, Tt wonld provide also for the repaiv of shafts,
installation of pipe lines, evection of central power plant, and the installation of a
handred ton eombination eyanide and floatation plant. 1t econtemplates development
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‘the company supplying power and cquipment and receiving a royalty on ores mnu-d
by lessees, and a 1)1'0111 for the milling of such ores. Under this plan of combiued com-
‘pany and led&m" operation—mining and milling 100 tous a (ld)—-—-absll’ﬂl]n“‘ the aver-
age value of the ore to be as low as $10.00 per ton, with a net profit of $5.00 per tun
it is expected that an annual profit of at least "ulo ,000.00 could be umclo T

The other plan proposes a more extensive development of the property w1th a

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

-$500,000.00. This advises the immediate sinking of 2V4 compartment shaft, to cut the-
Bonanza vein at the 800 foot level, and the dcv lc)pmpnt of the vein sy nhm from that
depth; cross-cutting easterly and westerly to cut 12 veins, (See Verticle Section
along the line A % B, on the Vein Map—in back of this 1eport ); drifting to com-
mence on each vein as soon as reached, the raising of air shafts bemrr mcluded The
poliey of leasing portions of the mines would be adherul to, as in the first plan. As-
suming roughly the same mining and millinq costs and value of ore, a yearly retum

~of $360,000.00 is estimated.

It is also recemunended as a part of tlus me fox‘ a more ettenswe developmcut
of the property, that a portlon of the reserve fund be used to purchase the isolated,
adjoining claims; Red Top, Merrimae, Clipper, Free Coinage, Bay, Louise, Mamie
and Junetta, (See attached Claim v\Iap of Western Ton‘bstone area) as advanta—
geous in a plan for larger development.

Under this plau the power plant would cost double that in the preceedmo out-
lined plan, ie,; $50,000.00 and, the development work, cost $"30 000.00. The reserve
fund in both cases being §50,000.00.

/ The Mellgren pr opur‘ , well within the minerized area of the Toin'stone Min-
ing District—a District proven to be widely and heavily mineralized, and with ores
exceptional'y Ligh in crade, and very persistent in depth. iv exeecdinzly well spon-
sored by its associations. The formations are the same, tlie ores occur in the same
master system of parallel fissures as in the rest of the Distriet and the character of
the ores are the same because forined from a common sourse in an underlying deep

ceated monzonitic magma. Moreover development has been sufficient to indicate the
i ree ore reserves, prove the relatively high grade of the ore, and show its amena-
‘Tility to standard methods of treatment.

XThe Eastern Tombstone area, | [covered-bythe-Bunker Hill-Mines Company.hold-
m,«:? which has had proper finanei mg, has vml led $79,000,000.00 gross value in silver-
Jead-gold ores, and have assured enormous unmined tonages, “1e Western area of the
st‘mct [of which-the. Mellgren . elaims -cover the greater }JIL unfinaneed and with-

; nut proper equipment, has had a known produe tion of $3,545,000.00 in silver-gold ore

e shallow development of 14 of its mines,—probably all told between #7,-
C(‘().OOO.()O and £8,000 ,0‘)().(‘,0. and has, as shown, a reserve of unmined ores, above and
Lelow water, and in undeveloped veins that can only be estimated as, large.

Mined high in the ore cohmm, the silver-gold ore of the Western avea will give
place, withedepth, to ores (nntmmn” lead, as in the Eastern area, and should becnme
miore uniform in valuo and of a hzghm' tenor below water,

Conditions for mining, such as charaeter of formation, size and form of ore

hodies, water, Iabor, accessibility, trans spor tation, elimate and other factors are prob- [

ably as mmmblo as in any nmuning camp in the country

Ifrom the amount of development work done, few pmpolhm umh o similar meth-
ods of operation, have vielded larger vefnrns, or pramisc more, if adequately finane-

_ (-l des (lnp-w] equiped and vltunntlv operated. Under these optinnam conditions, i

my opinjon, the Mel loven \Im«mm v be worked for' many decades and with gratify-

{amment
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But any one thh Iess than $‘7°5 000 00 on hand 'to put mto development and ;
equlprm,nt should not think of attempting. to operate this property;’ for they wd!
1 tall ot the e,m,&.cdmgly satlsfactory rebulta otherwme to be expu-ted :

The MELLGREN MINING PROPILRTY wnsnctb of 5() unpatentcd Iodc clamm,
all inter-connected, which togethcr cover an arca of about 1050 acres. (See position of
Mellgren plopcrty, traced in heavy lines, on accompanying Geological and Topo-
graphical Map, of the Western part of thc Tombstone Mining Dl‘%tl’l(‘t Also, see
claim map of the Tombstone Mining Dhtrlct on whxch the Mellglcu lellll\ are mch-
cated by red shading).

As the several elaims compumw th(, MELLGREN GROL'P are (,ontlfruoua, the
required annual assesment work may be done at any one point on them for the entne
property. The assesment work for the year 1928-1927 has been done.

TITLE.

LOCATION.

- The MELLGREN (JROUP of ’\Tlnmrr CLums is sxtuated in the westerr p'ut
of the Tombstone Mining Distriet, bouthwestcrlv from Tombstone, County Seat of Co-

chise County, Arizona, it being ahout 2 mlles from the Court House to the center of {

the property. - i neiioncion sl b e S St TEORAT L Ly o1
ACCESSABILITY. = : ' i LR S
Tombstone is the shipping and supply point. The Tombstone-Charleston

County Highway, a good auto road, crosses the property nearly eentrally. A branch
line connects Tomb%tone with the main line of the Southern Pacific Railroad at Fair--
“bank, 9 miles to the westward. On a siding at Tombstone are loading platforms for

ore. The accessability of all parts of the property, is an nnportant asset m develop- ‘

ment and operation. ke Vi
HISTORY OF THE TOMBSTONE DIS'L‘RI(_'T = Gl TR e
A brief sketch of the history of the Tombstone Mmmg Dzstrlct may he of in-

terest. Up until the years 1877 and 1878 the T'ombhstone District was a compar’ttwoly i

unknown and unexplored region. Tt 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 e\pectatlons of prospectors, but was
not explored until Edward L. Schieffelin. braving the dangers trom the Indians,
penetrated to its center, and discovered its hidden riches.

Schietfelin had dizcovered evidences of mineral in a remote portion of the re-
gion as early as 1877 and ia the Spring of 1878 he started from Tueson, with the in-
tention of t]mrou«rhh prospecting the Mule Mountains, in which he felt certain, great
deposits of mineral wealth would he found. His expedition was considered a very
hazardous one and he was advised by his friends to take his tombstone with hin.
His enterprise and courage were rewarded hy finding a heavy outerop of rich orve at
the verv surface of the ground. The profusion of orve, lyving nearly fiat, showing no
well defined linear outerop, was somewhat puzzling to him, it would appear, as he
located a claim traunsverse to the trend of the vein, and ealled it the TOUGIHNUT: and.
to the District he gave the name TOMBSTONE, remembering the adviee of his friends

to take his tombstone with hit. y ; .
Returning to Tueson with his =amnles. he persnaded his brother Albert and

.- i
P I RTINS RI 1) L W e, T des ea s v w  Filrgat, [T TSR, YR 0T T ."<- R0 ST TP R (LB £ SISt SR S LU I s o S ol

The property «s owned hy V. G. \Iellgreu and Amm Mellgren, and an Abst acty M.,
of Title is on deposit in the CO(‘hlb(.‘ (‘mmty State Bank of '1‘0111b<tone e s s
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Rxchard (urd to join h1m in locatmg otbcr (,lallllb. Ne,wb of the dis covery ‘and of thv

splendid results of mining operations soon spread over the country. Mines were open-

“ed up in all directiouns, the hills were dotted with hoisting works, mills were  evect-
.- on the San Pedro River, a city of thousands of 1nhab1tantb quickly sprang up, water
- was piped in a distance "of 30 miles, from the Huachuca \Iouu_talm, and lhc gr at(‘\t

activity in mining prevailed and mining has eontinued sinee.

In 1900 the numerous companies in the eastern part of the I)lstmct were con-

solidated into one company, known as THE TOMBSTONE CONSOLIDATED MIN-
ING COMPANY and they opevated until 1912, when these properties 5 were  taken
over by the PHELPS-DODGI: interests and is now kuown as THH DUNKER HILL

MINES COMPANY, which vontrols the eastern portion of the Dlstr'vt \xhlle th(..

MELLGREN MINES cover the greater part of the western.
TOPOGRAPHY AND GEOLOGY OF THE TOMBSTONE HILLS.

An imaginary square 16 to 18 miles on a side and having its western edne in
line with the San Pedro River, would roughly enclose the TOMBSTONE HILLS and
delimit the Tombstone Mining District. (See accompanying ‘‘Areal Geological Map
of Tombstone Mountains'). These so called hills are. as are also the intervening

“Little Mule Mountains”’, structurally an erosional remnant of the northerly end of

the northwest- Qou‘rhoaqt trending Mule Mountains, in which the enormous ('opper de-
posits of Bisbee, 25 miles to the southeast are being mined.

The region thus defined is one of relatively moderate relief. From the S:m Pe-
dre Valley, elevation approximately 3900 feet above tide. the country rises rapidly
vver a partially developed erosional, pedimentary slope. On this slope stand a few
oronps of hills. among the highest of whieh are UNCLE SAM HILL, summit 4831
feet, THE DOME, 5091 feet and MAYS TITLIL, 5732 feet. The eastern portion of
Tombstones Tills, rising more enmass, from a relatively abrupt western face, has

- amone its move noticeable eminences. NO-ACCOUNT HILL, elevation .)24" feet,

MILITARY HILIL, 5301 feet and AJAX HTILI,, 5315 feet.
Washes and open passes make even the rougher portions of these moum‘amq

 comparatively easy of access, and the Distriet is travezsed by a system of mine roads,

connecting either with the TOMBSTONE-BISBEE, (BANKHEAD U. 8. ROUTE"

80), TOMBSTONE-CHARTLESTON or TOMBSTONE-FATRBANK highways. Drain-

age from all sides of the Tombstone Mills iz by dry washes to the San Pedro river.

: The Geological Map accompanying this report, shows the distribution, class and
age of the rock TFormation involved in the structure of the Tombstone \Ioun’mms. tho
in a somewhat generalized manner, owing to the small seale to which it is drawn.

The Tombstone-Mule Range, a term it may be permissable to use for its con-
venience huo is of the type (ommonh designated, ‘‘Fault Block Mountains’’:
that is to say it is a strueture composed superficially at least of raised and tilted
“RKarth blm l\b , althongh a considerable part of the relief and bulk, as usual with this
fype of wountain structure, is dve to granitoid rocks, introduced at the time of up-
htt. as upwelling lavas heneath and into the structure.

FORMATION OF THE TOMBSTONE MOUNTAINS BY BLOCK - FAULTING
AND BATIHOLITIHIC INVASION.

Fhe history of the formation of the Tombstone Hills or rather of the Tomb-
stone-Mule Mountain T .mu:u is gener n ally a part of hdpponmgs affeeting a wide area.
and a clearer perspective of its specifie details m: 1y Be gained by a consideration of it
in its broader or regional setting.

The Tombstone Mountain Range, as staeed earlier, stands on the sifte of an old-
cr vange which was formed in Permian, or elosing Paleozoie time. By Mid-Mesozoie
thne. erosion had reduced these mountains practieally to base level. Southern Arizona

and the region to the cast and south, then subsided and a thiek series of Comanchean
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sediments were deposited, which, in the Tombstoue- red bl
" “base of the first or Permian Range, under 5000 feet or move of strata. In closing Mes-
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ozoie time, a slow upward warping of the broad region of Northern Mexico, and ihe

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 acidie and sub-acidie 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 arch, inciuding the area of the Great Basin

Region, and of an eastward trending extension which stretches across Southern Ari--

zona, between the Plateau region of Norttern Sonora and the Colorado Plateaus Re-

gion to the north. : : i

In the collapse, the Early Tertiary voleanic covering and underlying older rock
formations were broken up, producing a topography in which the salient features, as
seen today, are the long northwest-southeast trending fault block mountains and iu-
takmont valleys or plains. ' :

This change was not cataclysmie, but evolved slowly, tectonie movements and
voleanism continuing more or less intermittently to the close of the Tertiary time. For

that matter, movements or minor readjustments may be expected to oceur over a long
period of time to conte. “ '

A phenomenon seemingly genetically connected with the formation of these

fault-block ranges was batholithic invasions. This was a upward movement, from deep
seated reservoirs beneath, of magmatic material in great votume along their axes,
tnese slowly crystallizing into granite, monzonite, diorite and other granitoid rocks.
‘the presence of such large masses ot coarsely crystalline rocks is revealed in the bases
of nearly all of the mountains of this type, which have been deeply eroded; and in
most cases they are scen 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 likewise important factors. - LStete

In connection with their invasion, these batholiths, in another respect, played
an important role. In many cases by latter differentiation they were metal rien, and
their residual and volatile constituants. escaping from them; or being foreed out, as
the magma crystallized, {from a state of mineral solution, made their way into the
overlying older rocks thru fissures, shear zones and fault planes, and formed large
and valuable ore deposits. :

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

In the process of denudation and dissection of these mountains, enormous think-
nesses of rock have been removed, in some cases reducing their original voleanie and
sedimentary coverings to mere isolated patehes, or to foot hill remnants. Thus have
the deep seated batholiths and inermost structure of these mountains been revealed,
and their contained ore deposits, brought within reach of the prospector.

The debris from the wasting mountain slopes, transported from the eanyon
mouths, by debouching streaius, in times of seasonaftreshets, aud carried to the inter-
vening lowlands, have built up thick alluvial deposits, whose long water-laid slopes
have crept baek over the pedimentary areas, heeying the mountains seemingly to their
necks in their own excoriations.

A late phase in the eyele of erosion, transportation and deposition "of debris
over Southern Arvizona—peossibly resulting from elimatie ehanges, but more probably
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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 correspondmg
dizssection of the econverging alluvial slopes fronting the mountains or either side, and
in plaeas has denuded large arcas of the roek floored pediment: cf the mouatains.
The above sketeh of Tetiary Mountain making, in the Southern Arizona region,
and subsequent slow wasting away of these mountains, portray the evolutionary his-
tory of the Tombstone Hills, formerly mountains, with flanks greatly extended be-
vond their present limits; aow in their much denuded and reduced condition, they
: present a constrast to manv of their loftier and more massive neighbors, which has
& i led to their heing eallasd. anite concistantly, the “Tormbstone Hills.” - o
In their present state, the Tomtstone Hills have heen stripped of their originai
coverine of Farly Terjary voleanic rocks; the Mesozoic strata have been removed from !
the top of the more olevated Paleozoie fault-block and higher extending portions of the
Late Teriary monzonite batholith. and uncovered the quartz monzonite porphyry
dome, exnosed in tle western part. , _ it i : S
The position of the various rock formations, as shown on the Areal Geologic |
Map of the Tombstone Mountains, suggests a complex of fault-blocks. Had the map-
pine of the area been drawn to a larger seale and therefore less generalized, this block
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structure wonld he mueh more evident. _ W {
! " E. L. Jones and F. L. Ransome, in U. S. G. 8. Bulletin 710 D, PL 5, Seq. page
' 102, have shown the faulting for the northern area of the Tombstone District. Cen-
trally is an eastwardly up tilted bloek, with searp-like western fropt—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-
i tricate system of fault blocks which from their fosition appears to have fallen away
from the central block, so that while the eentral block is a mass of Paleozoic strata
stripped of its former Mesozoie sedimentary and Tertiary volecanic coverings, the area |
to the north and west is mainly surfaced by Mesozoie strata and areas of quartz mon-
ronite and quartz monzonite phorphyry. ‘ ST
GEOLOGY AND ORE DEPOSITS OF THE EASTERN (BUNKER HILL) AREA
O THE TOMBSTONE DISTRICT : _ LR _

As has been stated the prineipal surfacing formation of the northern part of
the Kastern area of the Tombstone Distriet is the Mesozoie series. These zandstones,
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.
Mon. No. 2, the underlying Paleozoie formation come to the surface and supplant the
Meso~oie strata. :

As determined by the early investigations of William P. Blake (*‘Tombstone
and ils Mines’”) a report to the Development Company of Ameriea, 1902, John A.
Church (Trans. A. L. M. E.,, XXXIII1, p 14) and others, the Mesozoie strata of the
northern part of the Eastern Tombstone area arve in a flexed and erumpled condition,
forming a series of parallel anticline and synelines; the long axes of the 4 prineipal
saddles or rolls as pointed out by them, having a trend of 60-80 degrees north of west
and a piteh to the west of 10-15 deovees. They also rgeognized, that these sedimentary
. ¢ folds are eut by a suceession of 35 nearly verticle plutonie dikes”, striking a few

i degrees east of north and west of south. These dikes fill, iy part, a series of fissures.
! Church also shows fissures with a northeasteTly trend, without dike fillings, cut-
ting the dikes and anticlines. The dikes or weins, terms often used interchangeably
by these writers, of which 5 are recognized, are econsidered as the principal channels
thru which the ore forming elements were introduced, and themselves constitute
. : 1 !
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- lode deposits. The dikes are described by Blake as often bearing gold, silver and
“ores of other metals, and containing much quartz; or the quartz formed in distinet
~ and parallel veins or forming an acute angle with the trend of the dikes. Blake con-
cludes 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 oceur 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, morcover that mineral-

i=ation 13 more extensive downward.with the pitch from the dikes, than up slope in ..

the snddles. Freanently minine operations have opened up s¢ veral of these saddle l'ef:t's.
one above the pther, nsually interconnected by longitudinal, verticle fissures:-or veins,

in. or near. the axis of the folds. Considerable oblique eross-faulting, tho of compara-

tive'v small disnlacement, oceurs. BT TR i :

In the southern part of the Eastern area, in the Palecozoic limestones, the ores
occur in the north-south fissure system, as lodes, and less regular bodies in brecciat-
ed portions of the limestone. and often as irregular and branching descending pipes,
or “‘chimneys’. mauv of which have been mined to a depth of several hundred feet
—some to water-level. : : Snagal g

/To date mining in the Tombstone District has been largely a sclection of the

high-grade portions of the ores, leaving the ores of low or milling grade. And, these -

onerations have heen limited almost wholly to that portion of the secondary or oxi-
dized ores which lie ahove the level of permanent water. x £ p<h s
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).

4 In the ores of the Tombstone District thus far mined, silver values, predomi--
nate and gold has been consistently important; lead is likewise important in the

Eastern area, tho in the Western, or Mellgren area—due it is believed to the higher
horizon in the zone of ore deposition—Ilead 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 inerease of gold rela-

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 Tombgstone Mining District may be classified as high 3

grade. The earlier operators shipped and milled ores having an average value of $i00
per ton, or better and, hundreds of tons were shinped from Tombstone running a
thousand dellars or more, Biake, in the above cited report, quotes 4. VW. Dean, an op-

V2
i

erator, 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 selected so as to justi-|
fy the great cost of hauling and transportation, but with a railway connection, and!
possibly a smelter in the camp, ores of a mueh lower average would be worked profit-;
ably. ;

And again quoting Blake trom the same reporf (page 71):—¢There are two

________________

adapted to smielting. Both classes are hich grede. They yield gold, silver and lead.
The average value of ore worked by milling in 1881 was reported as $70 per ton. Tt is
said and believed by eompetent judges familiar with the yield of orves of the Tomb-
stone Distriet, that the general average value was $#5 per {on, being the highest

3% : 18
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, ";{vérixge value ‘ever reached in any important district on the I’z}cif113. coast. f},};e,ﬁf‘ff,’s
- of samples and certificates ' of returns from the Smelters sustain this elaim : ks
. The oxidized ores thus far mined in the Eastern area, admit of a rough three- .
“ fold eclassification, as:—highly silicious ores, silical 50-70 per = cent; manganese aund
iron low to nil; silica low ores, silica 15-30 per cent, manganese, .’varmble, averaging .
from 0-5 per eent, iron 4-5 per cent, tho sometimes reaching 10-12 per cent, and lune
as high as 35 per cent; and manganiferous ores, silica low, little lime or iron and some
fluorite, other metals variable but generally low. o - ivoi o B oo el o

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

In all these ores the common silver mineral is the chloride (Cerargyrite) tho the
bromides (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,
indicatine the presence of the telluride of silver and gold. Copper, usually in traces,
oceurs 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 earbonate
(Cerusite), but the lead molybdate (Wulfenite) and the lead sulphate (Anglesite)
are not nmeommon. : SE : ‘ ' A s T

~ Typical of secondary ores, the values are bunchy and the ores are apt to be cel-
lular and friable, and, in the more silicious ores, the high grade screenings indicate
that a considerable part of the values are contained in the fractures. Pyrite sometimes
encountered is rarely peripheral in pesition and nnaccompanied hy copper.

The third type of oxidized oves, the Manganiferous ores of the southwestern
part of the Eastern district, occur in the Palcozoic limestones. These ores vary from
manganiferous silver ores to argentiferous mancanese ores. They are found in the
Ovegon, Luecky Cuss, Lucksure und Bunker Hill mines. They usually occur in the
- plane of along fissures, at the point of intersection of less distinet cross-fissures
and are ores of the irregular pipes or “‘chimneys’’. enumerated in the preceding
discussion of the forms of Tombstone ore hodies. They also oceur as isolated small
bhodies 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 variety of forms, Pyralusite, Wad and Psilomelane;
principally as the latter. The gangue is quartz, caleite, some fluorite, silver chlor-
ide, lead carbonate and silicate of copper. (The latter formed from tetrahedrite).

During the late war these mines are said to have produced 40,000 to 50,000 tons

of manganese; the fines being shipped for their silver values. It is not known that
any large amount of manganese ores remain. But, were it not for the silver values
it iz doubtful if they could be mined at a profit, under ordinary conditions. It is said
that many of these manganese pipes-iwere mined to water level—in the Oregon 630
feet. :
_The ores were shipped as non-lead ores. In the main Prompter ore chute, lead
ralues, however, inercase noticeably below the 360 feet and, there is little doubt that
with depth that manganese will deerease and there will be a strong inerease in sil-
ver, lead and gold.

In the Emerald and Silver Phune mines, in the same neighborhood, manganese
deereases 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 50-60 cents in gold, 6-8 oz. silver, 2-3 per cent lead, 0.20-
0.50 per eent copper, 5-7 per cent manganese, 3-4 per eent iron and 50 per cent siliea.
A pillar on the 200 level, now being shipped, assays seventy-five cents to a dollar in

: ‘ : 19
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"'gol-d; 30 oz. silver, 6 per cent lead and -:L-'b'er‘"ceu”t1 copper. A 50 to 60 foot - verticle

by wandering meteoric water, of manganese originally distributed, in small amounts,

an intrusive gneissic 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-

~garded as the basement foundations of the Tombstone region. . :

- bevelling of these older basement formations, in Pre-Cambrian time, is a thick ser-
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winze, sunk from the 900 level, is said to have cucountered a large body of ore high .
in lead. 3 e ki fro SERE Pt b Lor g et
The ores of the Emerald and Silver Plume mines are interpreted as being zonal-
ly a little lower in the ore colunm than the manganiferous ores just disenssed. . ..
There has been much speculation as to the origin of the hodies of manganiferous
ore. Some have advanced the suggestion that, at least in part, they are segregations,

i

thru the Paleozoic limestone. But a discovery of a counsidérable body of ove, rich in..-
the manganese sulphide( Alabandite), in the Lucky Cuss mine would indicate that
these manganese oxides form an original part of the ore column beneath, deposited
as a primary ore syngenctically with those of the other associated metals. There -
seems no reason to doubt, however that there has heen' a considerable downward
segregation of the manganese from higher levels, now croded, brought about by
oxidation and descending ground water. S SERTRET oo e
v It.appears to be the concensus of opinion among Geologists and Mining Engi-

neers, who have made a study of conditions in the Tombstone Mining Distriet, that
tlic mining of the ore deposits has searcely begun. The reserves of milling and high
giade ores indicated are very large. This applies not only to ores helow water level,
which remain practically untouched, but there is a large unmined tonnage -above.
Moreover there are a considerable number of properties with exeellent showings on
which very little work. has yet been done and there is mueh virgin ground in the
Fastern arca and in the Western as well, which promises when explored and devel-
oped to greatly extend mining operations. x R : hubans :

The formation of the Tomhstone end of the Tombstone-Mule Mountain Range, in ¢
age and character, duplicates in all important essentials the series found in the Bis-
bee end. ‘ bk

The oldest rock formation exposed in the Tombstone Mountains ave a - fine-
grained schist, referable to the Pinal Schist, also exposed in the Bisbee District, and

£ AN

S o e R o o e A g
Vi

e = 4] Ve

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 be re-

AT LS

Resting, by sedimentary-overlap, upon the Pinal Sehist and intrusive gneissic
granite, and upon what was once part of the old land-surface, produced by erosional-

ies of marine strata of Puleozoic age. This series includes sediments, now
representing portions of Upper Cambrian, Devonian,
vanian times.

The Upper Cambrian strata exposed in the Tombstone area, represents two dis-
tinetly contrasting phases of sedimentation, and possibly in part, a third. The first
took place close in the wake of an advaneing strand line, which hesitantly moved |
across the old Pre-Cambrian land surface; due to its down-warping to and below sea !
level, until the region of Tombstone and all the country for hundreds of miles around
lay beneath a vast, open, shallow, salt-water sea. With this sea came the life of the
shoal-waters of the great extra-continental oceanie realm of which it was an exten-
sion. The second phase of sedimentation, began with the advent of open sea condi-
tiong over the region—and lasted for several millions of years. The third pliase repre-
sents sedimentation which took place under shoaling water conditions and  deposi-
tion of sediments off-shore just ahead of a retreating strand line, due either to cessa-
tion in subsidence and sedimentary fill, or to the gradual up-warping of the bottom-

. : 20
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The first of the above phases of sedimentation was the formation of a beach and
- off-shore, shoal and bar scrics of deposits, made up wholly of the. coarser wave-
worked, beach-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 fect in the Tombstone section, represents a gradual subsidence ot

the region, and the laying down of land derived sediments, amounting to that num-
her of feet—and more, for the rate of subsidence, end of the advance of the: strand-
line into remoter regions was slightly exceeding the rate of up-building, by sedimen-
tation, and the water was decpening the while. Thus, the Bolsa Quartzite, in the
Tombstone Hills, has a basal conglomerate 6 inches to 3 feet in thickness, composed
of ~ell rounded. white vein-quartz pebbles, imbedded in quartz sand, formed by beach
srting of the old vesidual soil, made by the weathering of the Pinal Schist and in-
truding gneissic granite. - Cee R e e B e
The succeeding 120 feet of the quartzite is exceedingly massive, in its outerop-
pings forming nearly vertical escarpments, the rock under weathering, falling away
in smocth joint planes. In the main, it is comparatively coarse-grained sand. The next
75 feet are less heavily bedded and, upwards the layvers average about 14 inches in
thickness, and are of finer textures: hut cross-bedding and cross-lammanations, pro-
duced by drifting of the sand into off-shor: bar structures, are typical. Ahout 65 feet
from the top of the quartzite beds is a heavy stratum, 10 to 11 fect in thickness of
dirty yellowish-brown weathering quartzite. filled with lighter colored, slender, ver-
tical, pencil-like, sandstone ¢ylinders (Scolithus), representing the living-burrows, 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
Bertillion record, as it were, of the existence and activities of organism living in the
shallow shore waters of this sea in Upper Cambrian time. - it '
Beyond the zone of beach-slopes and bars, in the region of deepening waters and

" weakening currents, the finer land-derived sediments, including the easily rafted
. fine mica flakes, derived from the pre-Cambrian schists and gneisses weee deposit-

ed. Thig, the upper part of the Bolsa Quartzite grades, interruptedly from relatively

_pure quartzites, into micaceous, arenaceous shales and shaly-micaceous sandstones.

Finally, some of the layers become somewhat caleareous. Often the flaggy, or thin-
splitting, sandstones of this horizon have a greenish east, because of contained glau-
comite {A hydrated silicate of iron and prlassium) precipitated by activity of miero-
organism, at the upper edge of the fore-slo; ve of the transition zone, Litwiea xhal-

. ltwer an . deeper waters. R e '
; ThLese mica-cous shaly anel flaggy beds are trositicna] from the Bolsa Quartzite
_ to the »ic-ceeding Abrigo Limestone, but heve been included 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.

** While viewed from close up the layers of the Bolsa Quartzite on the surfaces of
fresh fractures are gray in coloring, yet, viewed ensemble and from a distance, the
weathered surface of the quartzite appears a light rusty-brown. :

So with the subsidence and landward advance of the strand-line, zones of sedi-
mentation shifted and, over the Tombstone region, with deepening water and with
inereasing distance from shore and it shore-currents, drag of waves, undertows and
beat 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 mannér we have the deposition of the Abrigo Limestone, 38,
_where measured near the fmerald Mine—a mile and a half south of Tombstone. = . -
18 Fine, greenish, micaceous shale, and fine sandy shales, with thin platten of fine..
- grained sandstone now appear, with included thin layers of impure, often arenace-
. ous, maguesian limestones. 'he limestone layers become more numerous and gener-
© ally purer upward, but are separated by shaly partings. Two or three heavy mussive
penenes of nmestone of blue-gray color oceur—and many of the weathering edges of
limestone layers are ribbed with narrow, parallel flat bands of brown-weathering, -
pure chert, which contrast strongly with the gray color of the including planes —of .
limestone. ""wo prominent zones of shale and sandstone platten separate these lime-
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stone beds. The shales usually weather a light rusty-brown. . - T i

" ‘I'his portion of the upper Cambrian strata for the major part, represents a per-

iod ot eviuparatively siow sedimentation. 'Lhe sands, now quartzites, which make - up
the 1so0lsa, were deposited 1 a vomparatively narrow off-snore belt of reiatiy o y rapid
sedimentation. T'he fine sand and wea tlakes, argillaceous matter, of which. the
snaies of the Apbrigo were formed, accumulated in inches, while the sands of the Bol-
sa, relatively speaking, were built up oy the yard. 3 aioa LA

''he many Ifeet or limestone inctuded in the Abrigo probably represent a mueh

slower accumulation’ than either the sandstounes or shales, made up, as they are, of
lime secreted by small marine organismis, both as shell-armor and skeleton, from the

waters of the sea. ‘'hese layers either composed of fineiy fragmented or compara-.

tively complete test of organism, collected by current sorting as sheli-marl were
cemented by interstitial lime and magnesia, into limestone. . , i

Prominent among organisms contributing to these deposits, were small lime-
secreting algae or marine plants, Many of them must have been so delicate that on
decay or the organic matter of the plant, a residue of lime-mud only was left, or
crumbled under the slightest trituration, destroying their form. But, one small form
(Solenopora), whose calcareous skeletal remains resemble small, oblong, black con-

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

thin layers of limestone and the bulk of one of the thicker massive beds. Many
forms of animal life contributed 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 lime. 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-otf-lime covering, 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. T'he Tribolite body was compressed and in outline oval, and with med-
ian-longitudinal ridge along the back, making with either side three lobes, signified
by the name Tribolite. These erustacians living in countless numbers, contributed,
by their moultings and death, the bulk of the material comprising many of the lime-
stone layers iu the upper part of the Abrigo. : $i4

Thus the Abrigo, the second phase of Upper Cambrian sedimentation in the

region of Tombstone, that of shallow open sea eonditions, judged by the nature of
its deposits and thickness, represeits a period whose duration was vastly longer
than that of the trausitory, 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 hy erosion. The conditions indicated ave quite
22 '
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For, resting upon the argillaceous and calearcous part of the Abrigo,

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

“oceurs
some fifty feet or more of white, relatively thin-bedded, fine grained, pure quartz- -

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 esea across the Tombstone area. These quartzites may, therefore,

represent material derived by reworking top beds of the Abrigo, depositcd_ ott-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, malkes its line of outprop—betwe:en the.more
resistent Bolsa Quartzite, beneath, and the more massive limestones, immediately
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—y»ellow to a dark

rusty-brown. ; - ‘ . . .

-No strata representing either succeeding Ordovician or Silurian times, are
known in the Mule-Tombstone Mountain Range, although it is probable, from the
occurrences 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 Tombstoue area, were later removed, before being incorporated in the
sedimentary succession. So it is to be inferred that for the greater part of the many
succeeding millions of years, and until Devonian time, the region remained above the
sea. : : _ Pl

In Devonian time the sea extended its realm into the region again and the 300 or
500 teet 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 oceur in the basal
portion, above the gray sandstone sill. but limestoune 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 eolor,
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. : ,
Fossils are abundaut in a number of the upper limestone beds and usually are
silicified, so that etching 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 menber as compared with the capping quartzite of the underlying Abrigo
Iiimestone, and so is often eliminated, along the strike, by being thrust back under
the heavier more competent upper beds of the Martin, which arve also reinforced by
the still more massive basal portion of the overlving Escabrosa strata.

iseabrosa Limestone, of Mississippian (Lower Carboniferous) age, is approxi-
mately 500 feet in thickness. It vests with such apparent conformity upon the Mar-
tin Limestoune 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 the Martin limestone by

its general lighter color and the remarkable massiveness of its basal 75 or 100 feet. -

23
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o+ Report On Meligren Mines-By C. J. Sarle, Pa, D\
“In ¢ 1 outeroppings this portion appears as'a ledge forming member in the series of
sedi nentary formations, and has a face decidedly steeper than that which marks the
-Dev mian limestone beneath. Moreover a short distance above its basal plane, large,
fiat, lenticular, black chert concretions show in the limestone and erinoidal frag-
mer 3 and small conical Zaphrentoid corals are usually in evidence. Above the basal
100 ‘eet or so the layers of the limestone become much thinner and in uptilted blocks, -
whi I usually outerop in an erosion-bevelled plane on the dip slope of the block, Some
‘of t 1e middle beds of the Escabrosa limestoue, viewed from -a distunce, have a dis- @
tine ly bluish-gray cast, but as a whole they appear light gray in color. Altogether.

the; appear darker than the main body of the Iscabrosa in the Bishee arca and ave

not so coarsely crystalline in texture nor so distinetly crinoidal and are, as the cap-

ping portion of the formation at that locality, harder and less easily broken. Fossils

are ‘airly abundant and usually silicified. SR -

The Naco Limestone, of Pennsylvanian (Upper Carboniferous) age, in turn rests
upo | the Escabrosa Limetone. Resting, as it does with no apparent unconformity
upo 1 thie latter and with no obvions change in the appearance of the rock. also light
gra; in color, tho as a whole tlinn>r bedded, the transition from one to the other is,
exe p* on fossil evidence, rather diffieult to establish. There are, however. disting-
uisl ing features, such as, the rock in general being thimner bedded, of fir.'r, denser
te: ture, more brittle, often breaking under the hammer with a ringing sound,
the >ecurrence of a few thin layers of pinkish, weathering, impure- laminated lime-
sto1 e and a few zones of impure thin splitting limestone. : S

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

Two faunas are represented by the fossils, an earlier and lower, with eastern af-
fini ies and a later, with western,-and also with some Permian aspects. :

Recalling the figures which have been given for the thicknesses of the various
Pal ozoic formations, the total original thickness of the reconstrueted Paleozoic ser-
ies vould be something like 5700 feet. Of all this but the Bolsa, 740 feet was lime-
stor e. But, much of the upper Naco apparently was destroyed during early Mesozoic
tim s by erosion. - '

1t has been stated that the Towmbstone-Mule Mountain Range had its inception
by warping and faulting in Permian or closing Paleozoic¢ time. - During millions of
yea s following the first uplift, the agencies of weathering and erosion were busy
vev :ling and grading down the relief. At one known point, the Escabrosa Limestone
wai uncovered by these processes, as proven by the direet sedimentary contact,
wh :h the basal conglomerate of the overlying Mesozoie series makes with it. This
oce wrence of Mesozoie (Comanchean) strat , resting by sedimentary overlap, upon
Mi sissippian (Paleozoie) strata, without the intervention of the Naeco limestone, is
fou 1d about one mile, airline, south of Tombstone, along the erest and side of the
rid ¢ on which U. 8. Min. Mon. No. 3 stands, the monument itself being on the con-
glo uerate. ; :

Resting uncomfortably upon the deformed and eroded surface of the Paleozoic
for nations, in the Tombstone Area, as just shown, and beginning with the conglo-
me ate referred to, is a thick suceession of essentially arvenaceous and argillaceous
str ta. This assembly from its similar stratigraphic position and its showing the
sar ¢ general lithologic charactevisties, elearly, should be corellated with a sedimen-
tar - series oceurving in the Bishee section, to the south, which has been designated
the Bishee Group and from the marvine fossils abundant in its mid-section known to
he H»f Comanche or Lower Cretaceous age. Morcover, this basal-conglomerate memm-
her upward of 100 feet in thickness, in the Tombstone section, is the homologue of
24
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the &mnl(u'ly poutloned 0011(rlon1erate found at tlu, bdse of thc B)sbce Gxoup and

known as the Glance Cong lomerate. It is a thick irregular-bedded deposit, composed . !
‘of sub-angular, poorly assorted pebbles and cobbles, the latter aomctxmcs rcadnmr
six mches or more in diamecter. :

From the nature of the material it is apparcntlv a compoeﬁg of all of the oldcr
formations of the immediate vicinity, ranging from the basal conglomerate .of the
. Bolsa to and ineluding the Naeo llmestone—tho prepondcratmfrly Lomposed ot irag '_
“ments from the latter. . :

" 'This conglomerate probably representa a buach depomt founed at the edge of a.
rapidly advuncmg strand, by reworking of the surficial litters or soil which mantled
the nearby base-levelled blll‘td(,(.. formed by planing away of the old Perlan Moun-
tains, predecessors of the Tombstone-Mule” Mountain Range.

With such an origin it would seem probable that any exposed 1gneous forma-
tions within the area would be represented by picces m this conglomerate, but m a
comparatively brief search none were found.

-Immediately overlying the basal conglomerate Just debcrlbed is a zone, about
one-fourth its tlud\neka, of massive reddizh- -purple, sandy mud-rock The \ucocedm"
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 geueral the beds weather a light-yellowish-brown cast, but individual
heds may be gray, buff, pale terra-cotta to light rusty-brown. The shales in color
vary from yellowish, green, black, reddish to “\aricolored shades. There are some in-
cluded thin hmcs’ronex mostly dark blue to black in color.

A log given by William P. Blake—in a publication hercinafter referred to—of a
hole drilied, near the present site of the Tombstone Grammar School, shows that
after passing through 60 fect of recent, cemented-detritus, penetrated 396 feet of
these Mesozoie str ta five black hmeetones, one of them 10 feet thick, the others 2
or less, the hottom of the hole being in'a “white limestone.”’ Slk black shales, 2 to 12~
feet in thiekness were also encountered.

The blue limestones contain an abundance of marine fossils and, tho poorly pre-
served, clearly show their age to be lower Cretaceous and their horizon probably cor-
1e>,poudb, therefore, Ioughlv to that of the ‘“‘Mural Limestone,”” in the Bishee sec-
tion, where the marine facies of sedimentation is much more strongly displayved. This
limestone zone outerops in hoth Eastern and Western areas of the Tombstone Dis-
trict and in the weathering slopes, above and below, fragments of black silicified
trunks of trees are common, as at Bisbee.

Comstock Hill, an eminence between the highway and railroad, just beyond the
western edge of Tombstone, is a much reduced fault-bloek, emnpo;ed of higher Me-
sozole (Comauche) xedunom\ which rests upon a basement of quartz monzonite.
Here a thousand feet, or better, of steeply northward dipping, thin to thick-hedded
limestones, many ribbed with prominent-weathering bands of brown chert ocecur.
,\ppamntl) the original coloration of the limestone, as scen where least altered,
was davk gray to hhlmh but now is in a large part whitened bV marbleization or giv-
en a }ollm\ ish eolor by garnetization. Near the top of this series of strata, where the
railroad cuts around the northern flank of the hill, sandy and shaly layers ave inter-
bedded with the beds of Limestoune.

A number of less altered limestone layers, in the lower and mid-section of this
series, are largely made up of small Tamellibranch (Clam family) shells, few over an
ineh in length., At first with Blake, Ransome and others, these beds were thoueght to
helong to the lower part of the Paleozoie series, but the fossils relate it to  shmilar
limestone strata oceurring in the Mesozoie scetion, in the southern end of the Whet-
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: stone Mountains, some twcnty lll]l(‘a o tm, westward B ou R -
Metamorphlsm has in many places altcred these Mesozow stmta to quartzxte~

hornfelsitised shales, marbleized the limestone, econverted finely 3111(.10113 ]aycrs m-
to novaculites, and even epidotized and garnetized portions. ;

Probably the most complete and least interrupted exposure of the.ae (‘umundw
strat (See Areal Geological Map of tthe Tombstone Mountainz), in the Tombstone
area, extends with northea%terly 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 Mesozoic strata. recognized in the Bisbee bu,tlou, presum—

ably all of Comanche age, it is doubtful if more than a corresponding 3500 feet can
hedifferentiated in the Tombstone region. This is due, it is believed, to the manner

in whieh these rocks have been mutilated by faulting and erosion, rather than that
they originally had a lesser thickmness.

T Plate ol , in the back of this report is a panoramic view, talu,n from L
S. Min, Mon No. 3, looking southerly, sweeping the Tombstone Hills from south-
west to northeast, and shows, as annotated on tne pieture, the stratigraphie series,
ranging from the Bolsa Quartzite to, and including the Mesozoice (Blabee) series.

While no igneous rocks were found in the material comprising the basal eon-
glomerate of the Mesozoie sedimentary series, the brief time spent in seach and the
limited extent of the outerop examined. by no means should be considered as con-
clusive evidence that they are not represented. Such igneous intrusives as have been
found in the Tombstone area, however, are all of types such as have heen observed
at one point or another cutting the Mesozoic 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 all.lv al plain. This batholithic body cuts all the sedimentary formations
and at Comstock Hill, which is part of a fault block which formed a roof-pendant,
into the quartz- monzmute 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 basement 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 occur in it.
Jut 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 swhich produced the present Tombstone Moun-
tains, raising and displacing the overlying fault blocks in its slow aseent.

Its contact with the limestones i3 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 ot the Tombstone to Charleston and thence northward in the
San Pedro valley is an area of quartz monzonite porphyry (possibly thin section
may prove it a quartz porphyry), a little more acidie in composition than the qlmt’t'/
nonzonite. Kxposed by erosion it now forms a part of the pedimentavy-slope and
constitutes groups of hills amoung which o:cur the more prominent peaks mentioned
carlier—Uncle Sam 1Hill, The Dowme, Mays Iill ete. As indicated on the Geologie
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Mdp 1t mtnnatdy cuts the 1\Iesn/mc scchmentarle

_trusion, which raised and widely displaced by magmatie wcd"mg the surrounding

~formations, and most certainly must have contributed to still huther dcioun thc

older rocks in the Eastern part of the Tommbstone arca.

At one point in the Western Tombstone District, where 1t% contact \wth thc "\IL-’ '
- sozoic beds is clearly exposed by stream action, it includes many quartzite frag-

~ments and the Mesozoic beds in places are epmdotl/ed and garnetized. Bloeks - of

Naco limestone brought up from denth on the contact are - marbchaed silici'fied_ ;

- and garnetized.

At no point has this quartz monzomte porphyry bcen observed in dn'cct contnct,

with the quartz monzonite nor have xenoliths of the latter been found in it. How-
ever, dikes, a little more basie, but very similar in character cut the quartz monzo-
nite and are of frequent and widespread occurrence in the sedimentary areas. It is

probably a differentiate from the same deep-lying magmatie reservoir which furn-
ished the material for the quartz monzonite; owing its difference in texture, most

likely, to more rapid cooling at a higher levol 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. Morecver, the flssme system which determwines
the course and position of these dikes, as will prexently be seen, also later -acted. as

- controls which determined the position of most of the metalhferou% vems of tho_

'l’um} stone Distriet, '
The dikes of more acidic type oceur e itting the Upper Cambrmn formahon in

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

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

A large oblong rhyolitic porphyry stock appears Jllbt east of the Tombatone-
Rishee hlghway in the southern part of the Tombstone Hills, -

Felsitic or rhyolitic porphyries appear along the highway near Charleston, but
neither these nor the preceding acidie intrusions have been determined in age, tho

evidently post-Mesozoie, and all appear older than the quartz monzonite porphyrv :

dl]\CQ

~ In the last named locality dikes, sills, flows -md agglomerates, mostly acidie,
tho some are dioritic and andesitic, thorcforc intermediate, occur in disconnected ex-
posures, suggesting by their pOsmon and relations, that they are remmnants -of an
older Tel‘tldl y series, and antidating the nearby quartz monzonite porphyries which
appear to cut them. These last may be, therefore, remnants of extensive sheets
which once covered the region. '

Such flows dissected into remmant hills lie a few miles north and east of the
Tombstones, and well may represent outliers of formations once overlying the Meso-
zoic¢ beds, now u,)lnrod in the body of the Tombstone 1ills, from which they were
stripped by erosion,

A small area of Quarternary basalt oceurs about 2 miles east of Tombstone on
the highway to Gleeson, a copper camp in the Dragoon mountaing about 16 1niles
cast of Tombstone,

A detailed study of the relative ages of these igneous rocks, and a comparison of
theiv petrographic characters should throw much valuable light upon the Tertiary
history of the Tombstone region and the formation of the ore deposits.

GEOLOGY AND ORE DEPOSITS OF THE WESTERN (MELLGREN) ARE/
OI* THE TOMBSTONE DISTRICT.
The Western avea of the Tombstone Distriet is rolling to hilly and between the

Zi

Tlus quarta mon/()mte pnrphyrv ;
§ i3 apvarently the de-roofed and much dissected remnaut of a large dome-shaped - in-
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: § where observed, appear to be intrusive, tho it seems highly probable
j
5

about 3 to 4 feet, tho, sometimes in places,
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lowest and lnghcqt pomt ‘Wlthlﬂ the mmed arca is a (hft’erence of appromrnateb
450 feet. Except for occasional patches of detrites along the foot of slopc and in
the bottoms of draws the rock formations are well e\poscd All parts of th(- y areq,
have been made accessible by mine roads, which connect. with the ‘Charlestpn-Lomb-1 ¢
_stane highway. (See Topograpliical and G‘LO]O"I(,{ll Map of thc We: ;1(-m lomb.stou:-(.

{ - District, appended to this report). ,‘
' The western and southern part of this arca is underlaid by a quart/ mrm/,omto

porphyry. The northeastern is floored and flanked by a granitoid rock, classified as
monzonite. Between these two areas is a belt of sedimentary rocks—surficially most--.
ly Mesozoic; sandstones—with two or more belts of shale interbedded with thin
sandstone platten —and with one exposed zone of limestone. Two outcroppings of
Palcozoie limestone occur, one Pennsylvanmn (Naco) in age, to the north; and the
other Mississippian (Esoabrosa) in age, to the east. A =mall area of Mesozmc, not
indicated on the map, also occurs, just north of Uncle Sam Iill, surrounded by the
: quartz monzonite porphry. Paleozoic rocks are believed to underly in their natural
. relation, the major portion of the area eovered by the Mesozoic sediments. The IMe-
sozole strata have a genemlly gentle and rolling dlp to the northward. The Paleozxcq
are slightly at variance in dip.

Several north-south dikes, appearing to be a little more basic than. the quart/
monzonite porphyry, the larne st 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
cupied by a vein, but does not appear to be genetically connected with it.

: The dikes show off- setting by eross- faulfmg and may well be studied for the light
i - this may throw upon the (hspld( ements of veins, which likewise show some fault-
» ing. For example, the general opinion is that the Merrimae and Free Comage vems
. are part of the same north-south ore body, displaced by faulting. .
The contact between sedimentary and igneous rocks, from surface examination,
that later
movements, such as would produce the fissure system, containing the veins, must
have caused some digplacements, probably resulting in fracturing and brecciations
~along them. It would he well to determine this faet in conneetion with the north-
¢ south, main contact, between the quartz monzonite porphyry and sedimentary for-
mations, on the Mellgren ground.

{ 3
'( The ores occur mainly in master fissures or shear zones, roughly common
'

B

in
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-
triet. 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 direetion and dip, and less persis-
. tence, The veins occur in both the sedimentary formations and the quartz monzo-
L nite pm-phyry. (Sece attached may showing the Veins of the Western Tombstone
The

average width of tho veins mined in the Western area, so far, has been

widening to as much as 10 or 12 feet. The
walls within the comparvatively shallow (lopths to whieh 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, bromide and ocecasionally a small amount of sulphide, usually 407
as chloride. Vanadimm is sometimes noticeably present; ivon and manganeze oxides
oceur, rarely amounting to morve than 5 +o0 8 per cent, generally merely stains, Some
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':tr;cés.bf lead in the fdrm ‘o’f Min‘xéﬁtc, (LCdd Cl.;lcl)ro ."Ars‘enate') , Ce\'l_'l‘l‘ésxte'_,' S (Liead :.'
Carbonate); Anglesite, (Lead Sulphate); and Pyromorphite, (Lead Chloro. Phos-

e A S apapagt b TS
2 8

as-high as 9% in lead, have been encountered. Copper carbonates and silicates occur
in traces. : o T I e T b PR R B i R S e

The gangue is altered country rock, quartz and sometimes Dbarite, or l‘leuwfy-spar,
in-appreciable amounts. The average silica content of orcs'ﬁlupped h,a,s‘ haui about.
_Many of the shallow gulches, or washes, of the area appear to owe their rectilin-+
car courses to lines of weakness determined by the position of such  structure = as
_ fanlt. shear and breeeia zones and to interformationai contacts. The formations and
structures in such positions are usually more or less obscured by alluvium and they
shoiild be prospected carefully as likely places for veins, chutes, or less 'rgg‘ular ore
bodies. ' ! : 5 : P N T

The Western portion of the Tombstone District is largely undeveloped, There /
has been no systematic development of the ore bodies and no deep mining. No cen-
tralized workings for large scale operations, such as, cross-cutting tthe country at |
depth, for a main working shaft, to transect the parallel north-south vein system and
the development of ‘these veins along their entire strike. i b it

"There is little doubt that blind veins will be encountered, when cross-cutting at
depth is dene. 2, B P T e £
CONTINUATION OF TOMBSTONE ORES BELOW THE LEVEL OF PERMA-
NENT WATER. A . ; ERE AL

Al the time of the sinking of the Boom shaft to- the 1000 foot ievel (See parti-
culars under discussion **Water in the Tombstone Mining Distriet’”), active work
in opening up and wmiuning of the ore below water-level was in progress. Iixtensive
bodies of ore of good grade were found aud shipments were being made from these
ores betow water, at the time of the last pumping operations, 1906-1910. .

A review (E. and M. Jour., June 15, 1910; page 161) of the annual report of the
Tombstone Consolidated Mines Cowmpany, Tombstone, Arizona, for the year ended
Sept. sU, 1909, sets forth the results of mining below water-level for the year. Devel-.
OpuIeht 1o e extent of 4943 feet was done, mostly on the Contention  Group, the
mill operated and ores and concentrates shipped Irom 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 zinc ore and
averaged 0.0 oz. gold, 10.5 oz, silver, 13.3 per cent lead and 22.G per cent zine *****”,
The hulls of the zine ore was mined between the 700 and 800 foot levels, in tthe Silver
Thread mine and was sulphide. 35 : :

It is reported that in the lLaueky Cuss mine, one chute of ore, in tight ground,
was mined to a depth of 200 feet below water, operations eeasing at that point when
loose ground, admitting the water, was encountered.

Present development likewise shows ore bodies to and into the water, in many of
the mines in both the Lastern and Western parts of the Distriet, the following being
sonie of them:—Contention, Grand Central,. Luck Sure, Emerald, West Side—East-
cin area: State of Maine, San Pedro, Louise (Randolph), Fox, Bonanza, Joseph No. 1,
PIe— AV CSICI.

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.

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

“Tn the winter of the vear 1882 T made an extended and ecaveful study of the
workings of tthe Contention, Ifead Center and Tranquility Mines in company with
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. Report On Meligren Mives=By C. J. Sale, Ph. D.

v

. the late Mr. Isaac E. James, the engineer and surveyor, and have notes of ' the lode
~ and ore bodies and stopes. I was able to trace these ore bodies from the snrface to
~ the 600 foot level, just above the water line, and to note their continuity. and . satis-
 factory evidence of the downward extension of the lode and its ores into and below
% the water. I was not present when the water was lowered by pumping, but in com-
Rexsen pany with Mr. James had previously been to the lowest winze on the lode amd saw,
7 a strong lode of quartz extending into the water. It had the appearance of . being '
leached out at water level and for a few feet above it, as if by seasonal changes of the -
water level, the ores had been removed, leaving a cellular skeleton-mass - of = white
quartz. The inference was unavoidable that ereater depth under the . water ‘would
show good ore in the lode.” S T G s N eI e S Sl

»The concensus of opinion and statement by competent observers and judges at
that time and sinee™is that ore Values will be maintained in depth. This is my be-
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
good ore there. x - , : B G e

Other points at which ore has been shown to extend to and below the water were

vigited by me in thé extreme east workings of the Contention on the 600 foot level,
where two winzes show good ore. . " = ¥ gve § ipe :

« At several points where mining operations on ore-bodies have reached - water
level, the evidence of continuity have been highly satisfactory. It would he.an.ano-
waly in mining if the_ores so liberally. formed.ahoye water did not extend with equal
value-below its lexelf1t is geologieally certain that the present suriace level of ihe
country is much lower than it formerly was, this lowering or cutting away being the
result of the mighty erosive agencies to which Arizona has been subjected. The an-
cient surface was 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 '
water artificially we may expect to uncover ores as rich or richer than those uncov- -
ered by the gradual subsidence of ‘le water from natural eauses. *

This question of continuity of cre below water has been much discussed. That
the ore should s0 continue, theoverically has been sufficiently stated and shown. Putn
At is nowv a matiter of fact rather than theory. While not pres<nd when the two great (, :
pumps were in action, one at {he (frand Central, and the other at the Count.niion, I i,
am most ereditably informed that i{hc water was drawn out enough to permit of /!
winzes being sunk at intervals below the 600 foot mark for the purpose of .testing/| !
the lode. Owing to the broken character of the ground, the water receded at points” :
quite remote from the shafts almost as fast as in the shafts. 4 j 3

High grade gold ore was found in the winze upon the east ledge, about 400 feet /'~ .
qorth of the Contention pump shaft. XA letter from the then president of the Conten- |
tion Company stated that at a depth of 75 feet in this winze, ““a drift was run ror a-/

i distance of 140 fect, and that the ore taken thevefrom averaged over $100 in gold per/, ¥
i ton.” Ore of exeellent grade was found in other winzes but this winze was | the only\-' = .
. one in which considerable drifting was done. x iy
4 Another letter: “We ave running a drift on this west ledge northward from the

. hottom of the winze on the 600 foot level, and ave getting a goml showing of ore, an

assay from whicl, reccived that morning showed 2Z.6 ounces silver and 2.9 ounces

cold, or a total value of $71.24, figuring silver at 50 cents per ounce. Another assay re-
ceived today also shows the same striking l#=h proportion of gold to silver, which

we are finding to be the rule on water level.”
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{  Referring to the “Crand 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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Repoct On Mellgren Mines-By C. J. Sarle, Ph. D.

‘President and General Manager of the Grand Central Mine was familiar with ~ the -

ore developments, and at my request informed me regarding the indications at the
south end of the property, where it is believed that thorough exploration will reveal
bodies of ore yet untouched. He writes:—We found some very good ore bodics near
the southwest corner of the mine, which I have no doubt will extend below the wa-
ter level as it did in the north end, but not quite as large bodics. In fact we have
three ore chutes in the Grand Central Mine. One is the extension of the same ore
body the Contention had in the south end of the mine, One to the sout_h of and necar
the old working shaft, and the third near to the southwest corner, which chute ex-
tends partly into the Naunkeag, a side line claim on the west of the Grand Central’.”
» The above data and extracts from the report of W. P. Blake prove the down-
ward continuity of the ores to and into the water, in these Eastern area mines, and
there is no doubt as to the ores continuing to great depth. Additional and corrobora-
tive deseriptions of the continuity of the ore into the water in many of the other
mines eould be given on past development. ¢ ; :

The ore at water level in the Westernarea and the Mellgren property is discuss-
ed under the latter topic “Description of Tndividual Claims.’’ - e
GENESIS OF THE TOMBSTONE ORES. ; :

The formation 6f ore deposits, such as we are considering in the Tombstone Dis-
trict, in source, are attributable to volcanism, that is, to some upward movement of
lavas, differentiated deep within the Earth’s crust, from which segregated and freed
metallizing elements were expelled into the invaded older covering formations, or it
may be, into the upper earlier cooled portions of the intrusive igneous mass itseif.

In working out the genesis of the Tombstone ores several observed facts must
be cousidered and several facts, more or less suppositions, or theoretical, must be
supplied to explain certain observed relations and occurrences.

There is an obvious general similarity of the ores mined thruout the Distriet—
such variations as are observed being attributable, it is believed, either to degrees of
secondary alterations or segregation, that is, to the decomposition and recomposi-
tion of primary ore, under the oxidizing influence of gravity impelled, -ecireulating
meteoric waters or to difference in depth in the ore (presently to be considered under
the discussion of the Zonal Arrangements of Metals) at which mining is earried on
——dependent either upon differences in depth due to unequal erosional stripping or
to changes taking place corresponding to increasing depth in mining, which reflect a
more or less orderly change in the primary constitution of the ores and a zequent
arrangement or zoning of the metals, outwardly from the source of mineralization—
either vertically or perepherally and ex-centrically.

Another ecircumstance pointivg to the community of origin and a single metal-
logenesis for these ores, is the fact that a common-parallel, northerly and southerly
trending system of fissures or shear planes provided the usual pathway for the as-
cent, distribution and deposition of the ore-forming elements, the other available
struetures, which antidated this fissure-system, such as fault-planes, folds and bree-
ciations, in some cases furnished controls. And that the master system of fractures
occur not only in the Mesozoie strata and igneous rocks of proven later dafe. repre-
senting two successive major intrusions, narrows the date of formation of these fis-
sures dewn to a ra‘ter Iate peviod in Tertiary time and quite definitely places  the
formation of the Temhetone ores in close gequence with the yennger of these two in-
trusions.

There is little room for doubt that the quartz monzonite or granodiorite and
the quartz monzonite porphyry, described earlier. arve differentiates from the same
magmatie reservoir. And, it will be recalled that while it was stated that tho no di-
rect contact hetween these igneous rocks has heen observed, yet it is quite conclusive-
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]y estabhbhed by the dlkes, apparentlv Vcry close]) rclatcd to thc quarta mon?omte
" porphyry, which not only cut the Mesozoie strata, but also the quartz monzonite, that -
the quartz monzonit& porphyry is younger. This would then conneet the formation

of the ''ombstone ores with magmatic surgenee which placed the quartz mounzonite
porphyry and, therefore, occurred as a late phase in the formation of the Tertiary,
u)mbbtonev\lul(, Mountain R ange. lfurthermore that it was very late, is indicated bv
the small amount of deformahon found in the Tombstone ore bodles. '

The formation of the north-south system of vein-fissures is attributed to loss of
volume with the mass of quartz monzonite porphyry, due to loss of gaseous turgi-

dity and shrinkage in cooling, resulting in settliug and cracking in the upper zZone,
in adjustment; ettectm«r not ouly the upper already congealed part of the quartz
monzonite porphyry but extending to the nmludnm sedlmentary 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 ot very similar compmﬁxon to the quarta monzo-
nite porphyry.

Following very close in sequence upon the formation of ' these dikes, a final

~ depth ditferentiation of the monzonitic macma led to an upward migration of solu-
tions rich in metals; and ores were deposited on the walls of fissures, in part already
oceupied by dikes; in the dikes where fractured, sheared or breceinted; in  replace-

able beds, in breceia zones along the fissures, and in the anticlinal structures.
ZONAL ARRANGEMENTS OF THE METALS AND POSITION OF THD
MELLGREN VEIN IN THE ORE COLUMN.
Four widely spaced, great metallogenie periods, the results of as many dxstmot
regional magmations, are recognized in the geologic history of Southern Arizona.

These magmas were copper vich and the souree of the deposist of the noted camps
of the great *‘C ‘opper Belt of Southern Arizona.” They also produced rich and size-

able dep(mts of gold, silver, lead and. in certain phases, considerable depasits of the»

-arver metals, such as vanadmm 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 invariable occurrences of copper, where conditions for ore formations

_have obtained—most important in its bearing on the matter in hand—andalso, implies

a clearly marked tendency in the deposition of the ore minerals to form a zonal ar-
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 1eloxcopmtr of the zones of deposi-
tion. This tendency to the segregation of the metals in sequence of depth-zones, may
be explained, if it is assumed that the compounds of the several met al\ took place
under different, but more or less eritieal temperatures and pressures. While the gra-
duation in temperature and pressure required to bring about this zonal disposition,
most naturally should be a factor of depth, leading to the super-imposing of oue
metal zone upon the other; the same graduation in temperature and pressuve, it ap-
pears, may take place laterally, or ex-centrically, judging by the peripheral position
of the oves of other metals, to those of copper, often observed.

Under a covering of roek, sufficient in thickness to furnish ample vertical range
in which to develop and to sustain a eradual gradation in temperature and pressure
the outwardly diffuscd or migrating wineralizing produets form a differentiated ore
magma, would find most perfeed adjustiments in zones—and mest dcfinite and cleurly
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‘ z “the upper portion of the ore zone has not been destroyed by erosion, the sequence of
i {f metals, as depth development in mining is carried on, will be roughly as tollows:—
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- rec

ognized expression in fissures with definite controlling walls.

In sueh a‘case, il

uppermost a residium of quartz and gold, or gold and silver; changing downward to
silver-lead-gold, usually with some antimonial (gray) copper and sometimes  with
considerable manganese; then to lead, with decrease of associated silver aund  gold
values; next to lead-zine; then to lead-zine-copper and finally to copper iron ore. 'The
-primary form of these ores is the sulphide. The serial succession of metals in depth
could be earried farther, but has no special application heve. Irosional stripping,
post-metal faulting and erosion, may have brought any of these zones to the surface.
This zonal arrangement of the metals may have been in a large part obseured
by the destruction, leaching and downward migration and reconstruction of the ore,
under the oxidizing action of descending ground waters. ' E
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 horizon, 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. 1 i

These observed facts, despite recognized departures from the normal sequence
in the zonal arrangement of the metals, explained by more or less theoretical deduc- !
tions, find valuable application in many cases and often provide eriteria by which the
persistence of ore and values in depth may be judged and indices as to what changes ¢
in the metals may be expected to take place, as mining is carried deeper. !

As stated before, changes of primary ores connected with weathering and ero-
sion; the decomposition, leaching and recomposition of ores, may obseure the original
zonal sequence of the metals, leaving the oxidized produects 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 Tombstone ores, indicating a single metallogenic
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-acidie phase, and comparing the deseribed ores of both the astern
and Western areas, and finding them essentially similar or gradational—tho dis-
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zonal sequence of the metals and that the zone of ore deposition iz 6f great vertica
thickness—and morcover that thé ores. may.Da_expected to eontinue far” htlow sny /
depth explored eithier by erosion, or the lowest level to which mining in the Distriet (

ves - e Jrfiioe e AR e ey o g v AR O PSS - Bty s N Sa
has yet penetrated, x

In the Bisbee region the Paleozoic limestones— Abrigo, Martin, Escabrosa —
are the horizons thus far shown to earry the copper orves. The copper zone to date,
has a proven vertical thickness of 1100 to 1500 teet. Some gold and silver oves, how-
ever, occur in the overlying Mesozoie strata in the southeastern part of the avea.

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

with some zine, are mined annually. The ores of the Bisbee District do not oceur in
fissures or in beddmg—'plmm deposits, as at Tombstone, but as metasomatic replace-
ment bodies, The relation of the lead ores to thie copper ores, so far as known to the
writer, appear to be distal or peripheral.
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‘formations mprc%nfmg the entire stratigraphic sueccession, however,
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In the Tonlbhtone sttrxot as prevmubly shown, all horxzons fmm ’rhc v Iml&:*.-_';‘ i
Quartmte thru the Naco leobtono the upper member of the Paleozoic series  ‘and’
including the Mesozoie (Comanche) 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 area shonld be as great as the known combmul-
thickness of the sedimentary series. It may be, exelusive of the deep lying eopper
zone, approximately a half of that tlncl\nos i, say 3000 fect. That it shuuld inelude
may - be: ex-
plained if account is taken of the different positions the various hmlt blocks hold iu. -
relation to the source of mineralization and the variable height of magmatic ascent
or wedging—and within a critical range or zone of temperature. : T

Erosion in the northern part of the Eastern (Bunker Hill) area of the Tomb-
stone Distriet has, it is interpreted, stripped away a considerable part of the ore
zone, so that the ores begin with the silver-lead-gold zone—and roughly - between
700 and 800 feet in depth enter upon the Jead-zine tmnmtlou, or next lower mctalhv
Zo1ie.

Tn the Western (Mellgren) area, the 400 fect of "old-sﬂver ores taklnfr the duﬁp-
est mine, the State of Maine, as. ’rV])e. shortly below water level, are in trall_sltmn to
the silver-lead-gold -ores, equivalent of the upper 700 or 800 feet in the - northern
portion of the Eastern area.

Somie of the veins of the Western arca show considerable- perched secondarv-
manganese orves, manifestly brought downward and concentrated from a higher erod-
ed level in the metal zone. The manganiferous silver and argeuntiferous manganese
ores of the southern part of the Kastern area, represent a still higher horizon, in
sequence, lying above the silver-gold ores of the Western area. As proved in se eral
mines this manganiferous zone is at least 600 feet thick,

Considering the thickness of the several other zones, brought out bv mining de- {
velopment, it probah]v is reasonable to assume a tluclme» of 700 to 800 feet for the 5
zire zone; allowing for a lead-zine transition at the top and a zine- LOPP(‘I‘ transition
helow. _ : i

The above thicknesses of course arec only approximations and there is mucl (’}.
overlapping due to secondary changes. "Summed up: hehmmn(r with__the nmnf:z}:m- \:’:‘ ¢
ferous zone, 600 feet thick; silver-gold zonc, 400-500 Tcet; Toad-silver- cold; "8U0 feet;

zine 700-800 feet, gives the total thickness of the ore zone or deth of ore cohmm, !
pot allowing for copper ores below, in the Tombstone RO(thll, as 2700 to_2000 feet—
all told—; md it may be found to bc _greatger, x

The \Ielloron pwnenv' viewed in the light of this zonal thickness of the h\'por-
copper metallic zones and placed in its proper position in the ore column, on strong
persistent struetures, should have below its surficial zone of 400-500 feet of silver-
gold oves, a zone of lead-silver-gold, 800 feet in thickness, followed by complex ores
to a surmised thickness of 700 to 800 feet. 3

Downward leaching of the upper part of the lead zone should produce an en-Y .-
richment of the ore body some short distance below. the present level of around-/

water. : :

The depth, in the Western area, to which oxidization has extended is nnknown,
it it 1s the same as in the Eastern area of the Distriut, it is at least 700 to 800 feet: |
but it is assumed to be at least 500 to 600 feet to persistent primary sulphides
WATER IN THE TOMBSTONE MINING DISTRICT.

A much discussed question w hen Tombstone Mines are mentioned is water. Tn
the Eastern area, pumping is a big item, as in siuking the Boom shaft to  the 1000 :
foot level, which is approximately 400 feet below water level] a pumping cupacnv o) TR
about 4000 gallons per mmutc, was ueeessary under peak load. ‘
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© .. - Some past history of water in the Fa tcrn arw, wnth e‘{t act fmm the report ut
: \V 2. Blake, will be of interest. T 1304

- EXTRACT: The camp was at first a dry oue, and nnlli were looated on’ ﬂx(, river,
* thus involving the nceessity of an expensive wagon haul. There was little in the ap-

e

pearance or the surroundings of the camp to sugngt the existence of water, aud
when it was struck in the Sulphuret shaft, at a comparatively shallow dopth' of 500
feet, it was a surprise to all. Other shafts, includiug the Contention, Grand- Central,

West Side, Head Center and Empire reached water soon after, and .demonstrated
that it was to be found at practically the same level throu«rhout the  District. The
mines at this time were working in high grade ore bodies far above wafer, and . ne
doubt was felt as to easily pun.ping it out and continuing down when slmuld be-
come necessary. Tue Grand Cewiral Company installed a line of direct acting steam
pumps Ldpah'c o raising 50000 ¢ allons in 24 hours, hui, ie the .surpmw of all, the
withdrawal of this amount of water produced no appreciable effeet, ‘17 & Contention
Company then jut in a plaad of 12 ineh Cornish pumps at a.: expense of aboit $150,-
000 and capable of raising 1,000.000 gallons in 24 hours, and again pumping hegaun,

*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 Id-inch Cor-
nish pumps of 1,500,000 gallons capacity, and at a cost of in the neighborhood of
$200,000.00 and toocthcr the two Cornish plants gained steadily on the water and
.sml\mg below began. But much valuable time lmd heen lost and from a lack of ap-
Preciation of the seriousness of the problem, the rate of dividends had gone on un-
diminished, without retaining an adequate reserve for contingeneies. Burthermore

there was a lack of h'u'mony among tho;e concer ned whlch prevon’ted the attam-
ment of the best results, ; g

THE WATER CONTROLLED. : i R
A depth of 100 feet helow water level was reached, and it was ~demonstrated

~ that the water could be controlled; that it was in faet, a basin which, onee exhausted,

could be held in cheek with a moderate expenditure for pumping. Other mines than
the Graud Central and Contention took advantage of the recession of the water and
Legan pushing down, proving the continuznce of the ore helow water and its exeel-
lent grade. Both the Grand Central and Contention shafts were vertical, and it was
necessary to eross-cut for their ore bodies. This was going on and very rich ore

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

point (May, 1886) the situation was good. The mines were still working in ore ahove
the water, and it had been coneclusiv clv shown that the water could be controlled and
mining go on indefinitely, when a disastrous fire utterly destroyed the fine Grand

Central hoisting works and pumping plaut. There is no doubt that the Contention

pumps could have held the water in check alone after this  disaster, until other

machinery could have been put on the Grand Central, but differences arose between
the companies and pending a settlement of these the pumps were stopped and  the
shafts atlowed to fill. Finally, through the carelessness of a Wdtchnmn, the Conten-
tion plant took fire, and its wnm]ntc destruetion postponed indefinitely, the work-
ing of rho mines below water.

After this succession of disasters several wnsmecessful attempts to effeet the
onxohddtum of the various interests were made, and in the meantime deep mining
at Tombstone was sn\poud« d. (L.*D OF EXTRACT)—Insert:—In 1900 a consolida-
tion of most of the properties in the Kastern area was effected, known as the TOMB-
STONE CONSOLIDATICD MINING COMPANY, and again sinking was, started.
EXTRACT I'ROM REPORT OF W. >, B. CONTINUED, BELOW.
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NEW SIIAI‘TS AND PU’\IPb ; e e %
The company has already located a new shaft and has eompleted it to  water

" level. This shaft measures 7 feet by 22 feet in the dear and has four compartmcnts, 2

two for hoisting and two for pumping. - ; : ;

The pumps are supplied by the Prescott Stcam Pump Compan) of Mllwaukee.
They are the direct acting type, triple expansion, with steam c¢ylinders in pairs, of 39
inches and 23 inches, and 15 inches in diameter. Diameter of water plunger 13 ineh-
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 will be placed at  the water
level in chambers excavated for them, and two w1ll be laid down therc, oue in re-
serve.,

Other pumps of the same type have been ordered and are undcr eonstructxon,
that are proportioned to a 1000 foet lift and will be ready to install when that depth
is reached. All of the above will be stationary, and the falling water level will be fol-
lowed down by four wovable pumps called sinkers. These w11‘ have 14 inch steam
cylinders, water eylinders 8 inches and a stroke of 12 inches. Each pump will throw
800 gallons per minate, an exeess that is necessary to provide f.r moving them in
suceession without stovping the discharge of water. :

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

Following the above data, a resume of the history follows. The Tombstone (,on-
solidated Company with the above equipment commenced sinking and a depth of
1000 feet was reached. Three breakdowns during sinking caused delays and great ex-
pense. A cross-cut from the 1000 foot level to cut the ore deposits at this depth was
in progress, but the distance necessary to reach them had not been reached at the time
of the last breakdown, when the shaft was again allowed to fill with water. The
ground through whie A\ the shaft was sunk was of a very loose material and during
the pumping operatlone it was necessary to keep almost constant work in the 'ihdff
owing to the continual loosening of the wall blocks, causing the timbers to get out of
live. Sometime after the last hrealkdown of the pumps, the Tombstone Consohdated
Cmnpany was taken over by the Phelps Dodge interests and is now known as the
Bunker IIill Mines Company. The Boom shaft later caved in and to-date there has
been 1o other work done below water level since the Tombstone Consolidated opera-
tions."With modern electric pumps as compared to the old steam pumps, unwatering},
of the mines, in the Eastern Tombstone area is but a queshon of proper tmanurw /<
I have gone into the pumping data at some length, in view of the fact that ﬂ'c' o

is an unwarranted opinion throughout mining cireles that the Tombstone wate
could not he hmul]cd. ; 5 g Lo ph AR
WATER IN THE WESTERN (MELLGREN) AREA. R o i

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

level standing 290 feet higher than the Eastern water level.

The monzonite batholith mentioned uuder geology here becomes important, and

a sketeh, which is a par't of this repor will graphieally illustrate the point I am
outhning. (See page............ ). The monzonite runs northerly and southerly and near-
‘ 36 . y
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. Report On Meilyren Mines=By C. J. Sarle, Ph. D.

\ i

- ly separates-the Bastern and Western areas. It is self evident that this granitoid
‘rock is deep seated and impervious to water, and in connection with tlxc'-__ngtcru
structures has a direct bearing on the water. -~ .0~ . ¢ R e e

- To determine an approximate flow, I commenced sinking in the south Bonan-

g I za shaft at water level, with a small Snow boiler feed pump, run by air fm“mshcd

S NS by a one drill compressor. In this manner I reached a depth ofjlurty{our feet be-

®. o ~ low water with a computed flow of 40 gallons per minute. As a iurthcr 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 e

Western area) likewise show the same relatively small flow. X From this data it is [,

safe to draw conelusions, that swwater will be no draw ‘p,a_,g?lg_,fgy_iatLIeasLéQ}Qh,fcz{:,tvﬂl).elfz}s'_-‘7

dhe present waterTevel at the Melleren Minesj with.a probability. of a J;lllgzmgrgrl,
depth withont a large pumpiig plant. This water will be a de_gggeﬁz;f;\g%et . mungl
and milling operations..x” — T e S e :

THE MELLGREN GROUP IN  GENERAL.§ & el 0 0 0 0 00

The portion of the Tombstone Distriet covered by this group is to some extent |

' » - undeveloped as a whole, a number of the elaims having but little work done upon the

® veing and ore chutes exposed on the surface. There has been no attempt made at

deep mining, the deepest workings being at the south Bomnanza .shaft, which is
down 31 feet into the water; the total depth being 230 feet froja the collar of the

AR e I e oy BT g
# There has been no systematic development of the ore bodies or centralized

! workings for large scale mining operations; such as eross-cutting the country, to

@ i cut the parallel north-south trending vein system, and the development of these

veins along their entire strike, the work so far done being more in the form of what

2 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 from
the 100 foot level to the surface and for a distance of 160 feet north of the shaft,

e was mined by the filled stope method, the vein being mined as a whole, taking the

o B lower erade and high grade portions together, which furnishes some very interest-

ing data as to vein valuation. in taking out the ore en-block, such as would be follow-

ed in large scale operations for milling. ) , . ;
There appears to be liftle doubt that at such time as cross-cutting at depth is
4 dome, blind veins now covered, will be_encountered.. This supposition is strengthened
° 4 by the general topography of the surface, it being quite evident that many of the !
i gulches or washes are formed on vein or shear zone fractures, these structures pro-

: dueing the depressions by crosional agenecies. The probability of a general minerali- !

; zation in shear zones and breeciated areas near faults and contaets is exceeptionally

coed,
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It has been shown in the geological discussion that the great depth and the
munher of the parallel and eross-veins makes the potential gre reserves very large,

®)

when cousidered collectively. There is in addition. to the vein systeni, the probable
-and unexplored Paleozoie formations underlying the Mesozoie, which in the Eastern
area produced large ore bodies.

There are many veins eropping on the surface, which are undeveloped and no
attention lias 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 them. The ore so far
worked, has been in the form of fissure veins, these veins having, in the process of
development, yiclded very high erade ore. This however will be gone into more fully |
under Descriptien of Tudividual Claims. » ) :

Of the mary thousand feet of work done, all has been accomplished under a great
' 87 ; a2k
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g:'t,,mt. Ox .de!!gren Mme. " .ﬁ

: handlcap most of it bemg donc by haud st(.e] and whml or wmdlmb humtm “ oyl ’"/
ing in this mannéy it has yielded & good profit, the development heing ninre Umn punl rel
for by ore extraced. Very little attention has been paid to the lower grade or millitg).
“ores. In"the past when the values dropped below a shipping grade, it was consider- i
ed that the ore had pinched out, this bemw iar h'um the case as a nulhng gmde ofJ f
ore was usually left. j
An interesting feature of the Qu, at water lo e wher(, 1t has bccn cn(’mmtcwd ig
‘the fact that lead values commence to y show up, and it is reasonable to expeet a lead !
| content below water”From indications of the veins at the water level Lhclieye ﬂlcltxu;_
i larger and more uniform yalues will be encountered helow w. Wafﬂ Gold "values. 1.L.,§ 3
crease shn_hﬂy “with depth. The prineipal values so far extracted have hLen gold dnd ¥ :
silver, with silvér predominating, all in the oxidized zone above water.y 3
£

A very interesting condition in connection with work done by the later Hu‘mau :
Trappman, in the San “Pedro Mine, (One of the Bunker Hill Mines Company claims
in this area) was the presence of .Chalcosite (Copper Sulphide) in the dike rocks, in
the working below water. The copper content was not of commercial value, it oceur-
ring very irregular and spotted. Whether this will with depth lead to copper deposits,
only future work will tell, but there is to my thnorv the 1)05%1b1ht3 of COEE,  ores:
with depth. d : gt
DESCRIPTION OF INDIVIDUAL CLA IMS. : e
BONANZA. i pli e

This is one of the early day Iocatlons of the Dlstmct havmg been located n- %
1880. The first work done was upon the extreme south end of the claim. An incline
shatt was sunk to a depth of 200 feet and at an angle of about 70 degrees, following
the dip of the vein "Vu 'y high grade ore w as eucountered values up to 3 ,000.00 ne
ton being mined. T was shown the smelter returns from the settlement .STXBCL\, from
the files Cof Col. Wm. Herring, (now deceased) showing ore of value in excess of
$2,000.00 per ton, one shipment being for a lot of 22 tonq with a value of #2 77.~(")j
per ton, K(F'lgured on value of silver at that time). W oerg in a small way thh&?' A

&
d

\

mine has produced about £290,000.00 in hich erade ore, high grade lenses having been
encountered in workings otf of tlic south shatt and off of wor kings in the nor th slxm‘r.
which is at a point on the vein 1,000 feet north of the south shaft. :

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 Lonnltud‘nn] Section of Bonanza workings, attached to this
rcport Crosmw thc ~0ut11 end ]me thlb vun 1‘un> into the Chance claim, and

3
¢
‘}

-

e A A A

to Bontm/.l Mmc “L() J“lt’l(hlhﬂ bootum,”; th\m" ore going doy'n inh» the_water.
On the Chance side, 1ear the Bonanza south end lme values hom 100 to 1200 oune-
¢s 1n silver per ton and on the Bonanza side up to 800 ounces,

Vork iz now in progress off of the 100 foot and 200 loot levels of the north Bo-
nanza shaft. Irom the stope marked North Bonanza Stope, on Longitudinal
Section, above the 100 foot level and north of the shaft 160 1.eet dme
length, §$166,000,00..has. been  shinped. “\bout 920 tons of ore were put |,
through a Test (mmdo plant for the purpose of collecting data as to (\avudl'catmn
which gave a bullion wtm n of $14,000.00, based on £1.00 per ounce \11\'01' This and

nwaerous other tests made prove that tl, e ore isedeal for evaniding.

% The average width of the ore as mined, shown by stopes in the mine, is about 4
fee The \'.lllIL of the ore is very irregular, bat from ores-so far extracted in the de- / -
velopment of the vein, has ;1\'01‘100(1 .1bove $25.00 per ton, (at the varying prices of L ! -
silver as mined) this n<-mc not including some of thé real high grade leuses which |
lm\c been encountered. In stoping operatious in the north Bon.m/,a stope, I have had ¢

. ! 38 .
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'asoays up to 3 000 ounces in sllver and 4 OO ounces in gold pcr ton over a mdth of ¢ ’) f ;
. inches. It has 'been the history of the vein from the south \mrknws to those off of \3(
. the north shaft, that high grade lenses would be encountered in mmmg the vein, antl 1
~ probability of en(,ountermrr i'urthor high wde dmtes in future operatlons sees al— &
‘most certain. x '
T Two undcvolopul veing orop on thls anm one to the East .md a Lrosyvcmg run-' :
ning into the main vein. :
" An examination of the Lonmtudmal Seetion wxll show ore developed Where the
vein is exposed going down m‘ro the water the condition ot the vcm is as strong as
_..above “f:'ltp;:_}eve s U e e
V‘\\‘\*F\ 40 AND 41.\ %
These claims, form(,rlv the pmpertv of the Ye]low Jacket Mmmg Company,
have produced ahout $60,000.00. The present owners have confined themselves to
surface work. Two parallel veins are opened up and crop on these claims, one for a
distaree of 1900 feet and the other for 1100 feet. The work on this property like
the Bonanza was in search for high grade ore, and development has been in the
form of scattered workings, the deepest point to which mining was done is 250 feet.
These veins nrm)ef]) déveloped will add greqtb to_the group tonnage. x .« 'j’ ;
JOSEPH NO.1. - :
The present owners sank one shaft from the surface to a depth of 220 fec’c 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 irregular as to value in sinking, a \
number of cars shipped durmg the sinkinz operations giving a return of from $12.00 i §
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. Lead in the form of Galena (Lead Sulpkide) was! °
coming in at the bottom of the s shaft, the last assay running 90.00 ounces in silver |,
and 0.41 ounces gold per ton. W S Y Ao.ngg

All work here was with hand steel and \ﬂnm hoisting. Mining being very slow !
- at this depth under these conditions, operations were buspended, and no work has .
been domne 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 gold ,
and silver, the vanadium which may develop on this group will, with proper milling v'«;
facilities, be of oommoum] “ValuéMhe Charleston vanadium belt extends north into
this group very little attention having been given to its possibilities until quite re-,
oentlv'\"\fenhon is here made of a mnadmm content in some of the ores 111 the nmth e
,])onan/a wor mos.,' i ‘ '?
JOSEPH NO. 2

This is the old Winfied mine and it is from these workings that some of the /i
highest grade ore in the camp, came from. (Ilaying a high, g_(_)}d content). The value. |
of the ore was very mos:ul ir, the high grade Iénses coming 1n small. Appm\unatelv D
£150,000 was produced from the }nuh crade ore from the mine. The vein had the same -
strike and dip as the other veins mentioned above. ?
PINTO NO. 3 i |

Very little work has been done on this elaim, but it is valuable in the unde\'el—
oped state. No high grade ore having been fomud at or near the surface, excepting.
one shipment of .n'mmd 200 ounce silver ore, limited work has been dono but at'
such time as milling facilities ave at hand or the. cutting of the vein dt depth, this o
vein will be (an“l(}l producer. §
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- I believe 1t will eyentually become one of the largest producers.
Coing " here is similar to the Oregon-Prompter contact, from which seyeral million dol-
lars has been produced. I highly l'ecommend development along thls coutact at depth.r

e o o e g & i 4 4 8
T e

hm¢Q.‘g

This one of the practmally umlevelo1 (,d Llallnb, but I \va1 to mentlon 1t here, as

ANNEX NO. 12,

: Another undeveloped claim, but bemfr the east extensmn of the Junctta Mme ’
which has produced about $100,000.00 in hg,h grade ore. Contact development is re-
commended. To the east of this property lies the D1y Hlll "\Ime a Bunlxer Hill ehum v

with a past production. | . e .
BILL B ETC. ; - 1k e aet

The claims lying south of the State of ‘\Iame Mlne are in thc uudeveloped e.t'l'feb

surface ore having been found in places but owing to their being in line. with the
strike of the State of Maine vein from which $3,500,000.00 was mined, they - should
be developed

- A discussion of each mdlvldual claim is hardly necessary some of thcm havmfr

but little development on them, on veins and croppings exposed on the surface. Suf- |
fice it to say that the extent of the mineralized 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 made"

here. The present owners having held this property for about twenty years, work-
ing the mines themselves, have confined their efforts to development on a small

scale. All work done has been accomphshed from the proceeds from ores extracted- .
as they went along, they having in this way paid for all’ devclopment ‘work, gradu- -

ally getting the property opened up. It speaks well for the mines that on thls small
seale method of operating, working without eavital and under havdicap that ‘he
bave trought them to the present state of developmr'n...
SMELTER TREATMENT CHARGES. e A

Up until the last few years the smelter treatment charﬂe on thh claes of ore was
extremely high, a minimum base treatment charge of $4. oO per ton, with a 12¢ per
unit charge on the contained silica content and but a 505 payment for the silver in
the form of eh‘omde 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

ke seen that an exceptionally high grade of shipping ore was necessary to vealize a
profit under some of the past chare(‘s’\If was not uncommon to have a

tl' atment, penalty and freight charge in excess of $25.00 per.ton, The smelters have
now ent off rhe e¢hloride »enalty

and treatment can be had at a mueh lower fizure..:
SUGGESTED METIIODS DEVELOPMENT AND OPERATION MELLGREN
MINES — CAPITALIZATION REQUIRED — OPERATION COSTS AND
ESTIMATED PROFITS.

The ultimate question which arises, after a systematic study of the geology, ore
possibilities on any property is:—what are its commereial })OQ\I})]hfI(‘

From a very elose study of the property, I am firmly convineed that operations
on a large scale will open up very large tonnages of ore. The magnitude of the hold-

‘The eoutact ¢ropp-

|
1

combined

- and likewise the \1]1(‘& “char ge on some classes of ore |

ings and the mumber of sepavate veins, makes the development of the group as a | .

whole a very slow process without sufficient capital,
Development of contacts, eross-cutting the various veins and a central woxlqu\:

shaft ave essential, as well as below water development. Immediate extraction of

ores aldready developed could be commenced, but a W\temmm plan ot deveh)p-,

ment should be started at once
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On thlb property thcn dl‘L two llll,th()ds for its operatlon open. :

f\‘e[mrt On ’\!eﬂyl 21 M"‘es"b"v{“.“.j‘{‘

LA ?

1' The operation of the mines as a whole by the operating (~0mpauy
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 lo‘m- 11 meth-
od to fellow; as the area covered by the entire holdings is so large that tlw simultan-
- eons rlovelopment is a matter of considerable capltnl outlay
are given as suggested methods.
"PLAN NO. 1.—100 TON PER DAY BARSIS. Sl ;
© At such time as this property is operating and mllhng ona 100 ton per 'day basls
and likewise on a leasing basis—by leasing being meant, the non-operation
mines_as a whole by th(, operating company, but the leabmg, of portions of the dlt-
, on a royalty basis, and the operation of the Imll
~hyade-operating company, to handle the lease ore on a mlll chargc basxs

~Herentmdnes lo Individual lessees

proximate costs and profits would be as follows.

The mill charge would run from $4.00 to $7.50 per ton on ore m1lled for lessee:,
and would be a direct charge paid by them. Figuring on a milling plant of the above
mentioned 100 ton per day capauty, the actual cost of milling
should not exceed $1.75 per ton, From these figures a mill profn: of $2.25 per ton
would be made, or §$225.00 per day. On mill charges and royalty from leases, I am
confining myselt to the lower grade ores that would come under the $4.00 mill charge.

.This then gives a royalty profit of $90.00 per Jay, on a 100 ton per day basis. The
combined nnlhno and royaity profit would he $315.00 per day or a')proxun.ltel}
$115,000.00 per year. Qres of a hluher grade \vomd run the p.oflts greatly in excess
Jof this amount and in addltmu to this there would he the p Lwhts frona btl‘dl”ht op-
c.r'ahon by the <=0ul[um), in milling or shipping the ores miaed by’ oL

Thc approxm ate capital outlay would be as follows.

jro nt.

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

- Ore of $10.00 per ton TCCOVELY 5 aetiasonsioinisibiibnies SN £ L IRE(
Mill' clarg ..l bt i i S M T $ 4.00
Royalty (35% on:$6,00) ....oiiliinmantilstas lo$ 000

Mud (Fguipniert and Construction) oo $100,000.00
Surface Plant $ 25,000.00
Mine repairs and HOIStS ..ol iicmsmiobeidin $ 20,000.00
Mill ‘operating fond s o maE e $ 10,000.00
Xipe BBen L s s e S S e e 0,000.00
Supplies for lessees .......... AP S e ol gk 1 7 $ 5,000.00
1rucks L TR YL SRR Yol {RE NI I 167 .8 5,000.00
General development fund ... ieleeenn$ 50,000.00
Tobal Tutal Fund o it s o8 $225,000.00

sider the leasing plan, lessees would be ineluded the work done by the company
in sinking a dev ulm» nent shait to thie 500 fvot level, at a point that would cut the
Bonanza vein at this depth and the development of the Bonanza vein from this

» to other veins.

Under

mines, le:

1“2._', GOl

Ih(‘ ]C\\,(

to the ¢ nmp(m)

the leasing plan, lesees would operate portions or blocks of
sed to them on m.vh time and royalty basis as decided upon by the operai-
sany. In figuring royalty profits I used a royalty basis of 15 %, which is |
mthvr low. Leasmrr opcmtmus upon the Bunker Hill Mines px'opcrtm s are on a 207
""" ty. Im]ownw this plan all expenses incident to lease mining would be paid n\
. Air, powder and materials could bé charged to them at a handling profit
The operating costs of the central puwev plant would be covu‘ed by

4t
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- PLAN NO. 2 ("00 TOIN BASIS) i FoRls i phl ~
.+ Following a more extensive developmcnt me wluch calls for the devmopxnenl
of the veins at the 800 foot level, a capital reserve of $500,000.00 will be necessary.

. As illustrated on the Vertical Section along line A-B of the Vein Map, attach-

level, on the Bonanza elaim, at a point west of the main Bonanza vein, to cut if at
- 800 ieet and eross-cutting at this point, easterly and webtelly to cut the 12 veins,
which line A-B is indicated to eros:, and the 0emrdl Vem developm(,nt hom ﬂns
depth.
If this plan is adopted mill eonstruetlon should be SO deblgned as to ’talxe eare
of a lead content by straight flotation, or a combination process, as well as the eya-

per day or better should be provided for. Expenditures would. be as follows, .-
Ceniral: Power Plant ......coiiiosic it 00,000.00 i
BRI - - .oidide B ke it st ST, S B $150,000.00
Shafts,, cross-cuts, drifts, ete. .....coocoovmiiiionannnnn. $250,000.00
Reserve and outside claim purchasing fund ... $ 50,000. 00

FEVAMES, |t NI S s 3 S ey $300 000.00 -

The $250,000.00 would cover the sml\mg of the development shaft, cross- cuttmz:

as outlined, (h‘lftmg on and development of veins as cut, and the development to la-

teral veins at their points of intersection, of their pr()]e('tcd lines of strike with this
cross-cut, the raising of air shafts being ineluded in this development.

When milling on a 200 ton per dav basis under this plan there would be, fxgm'

ing on a net 1'ecovu'able value of but $5.00 per ton, (using only $10.00 per ton recov-

turn of $360,000. 00 Lot

b e b

]lll‘(‘h In excess “of this amoun‘r, as discussed later under Estimate of Value. There is

would give a low net value of $20. 00 per ton, (allowing $5.00 per ton for mining and

4:1%410 BOODGE - T e L T e e

Under this plant, a part leasing system could be carmed on in eonncchon \"u]n
company operations, as outlined in Plan No. 1 SR

When an analysis of ploductlon is made, on the output of mines in the Western
area, where several million doilars has been produced in high grade ores, with 1o
| attention being DA ud to the low grade miiling ores, and this ml\en in counection with
-‘(\kﬂu magnitude of the mine mlmd area, contaiting virgin and unblocked ore bomu
e yoare not in an uue \,)lowl or unknown mineral bearing vegion, but a prov-
en field, The Bastern area covered by tlic Bunker “1“ Mines Company 1)LomAt‘\',

which has had proper financing, has \u»] led §79,008.000.00. The \\ estern area, of
! which the Mellgren Mines cover {hié greater part, unmmuood. and without proper
-+ mining equipment, has yielded its owners a sabstantial profit, and ]mld for all de-
§ vclopment which is exe opnonal in mining enterprises. The out-put of these West

e area mmv' homu about ‘;) 00())(;”03 ll"r“m” the Tombstone Distriet }noduc

tion to about §$853,000,000. 00. i :

ed hereto, this plan calls for the sinking of a "1/, ('ompartmult shaft to the 800 foot

nidation of the siliceous silver-gold ores above water. A mill with a.view of 200 tons .

erable mill value, and allowing &5.00 per ton for mmmg and mllhng) anet YC“Il)” Te-:
Kg shown and proven by past rronorgxl dovelopme __;t ‘the Y_(’_l_l valueb have bcmn &
fittle reason to believe thaf past general development will not be dupheated which -

milling) and using this twme on a 200 ton basis, would show a net yearly 1‘etmn o

o e e iy
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:( MILLING i : ' 5
Numerous mill tests show the ore to be e\tromely Vv ,_gu ad’tptcd {0 ('V.llll’]ﬂh()')..'} <
" The values as a whole, (in the silver-gold oxidized ores €0 far dcvvlopod5 ev1dmtl)

“not being finely disseminated throughout the rock, but occurring to some extent in:
- the seams and fractures or breceiated zones, this pommttmg of a high per (ent 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 th'e
character of the ore below water, there being a probability of a lead content in the

- ore, and at greater depth, sulphides. These 1)1.1113 should therefore admit of ' the in-

stallation of concentrations or flotation umth, to be operated in . eon]unctlon Wlt}.
the cyanidation plant.
The advisability of commencing mill operations by mstallatlon of a Ioachmg or

all slime plant, (followmg_, the (*Vamdmo ores) are debatable questions. ' Naturally
‘the Teaching plant can be installed at less expense than the all slime plant, :

PAST MILLING DATA ON TOMBSTONE DISTRICT ORES. b

In the first days of milling in the early 80-s the old Pan Amalgamatwn proce%a
was used, several hundred thousand tons of ore being freated in this manner in the
carly Grand Centr al, Contention, Head Center, Girard, Corbin and Fisher Mills.

These were followed in 1900 by the old Tombstone Consolidated stamp mill,

usineg a eombination table concentration and cyanidation by leaching process. -The
crushing was done by 40 stamps, treating between 200 and 300 tono per d’ly, and
returned an e\ovphmmlly good profit per ton of orc milled. '

XThe old Grand Central tal]mw ‘dump at Mairbank has lately been 1‘eWt>rLed by ?

the flotation process suuesstulxv, amd proves conclusively that the sxlver gold- kad ¢
- ores can .be commercially handled in this manner.x

XLikewise the State of Maine dump was put through a.erude cyamde leachm"
plant a few years back, by the Old Pucblo Leasing Company, returning a good pro-
fit to them,.even though the mill heads were e\ccptlonalb low, due to thc fact, that

in mining the State of Maine ore, nearly all of it was mined by the btmppmg method»

taking out the ore clean, very often on canvas.
»The cyanidation tests conducted on .the Bonanza ore hkewmz demonbh‘afe the

""1daptablhty of this ore to treatment by milling. Taking into ' consideration past mill-
ing experiences and mill tests, show there is ne. question as to the succe%sfull mill- < 3

in7 of the ores. » Gkt e

ESTIMATE OF TONNAGE ON MELLGREN MINES. <=2

e

The following figures have been arrived at assuming a 4 oof avera"e mining

“width, and are computed on the theory that where work has been done at tw 0 points

on a vein that the portions of the vein between these extremities is continuous,
Development having heen extended to 200 feet in depth in many places, figures
on ore, from the surface down 200 feet are given helow; and then on an 1.&»umed
depth of 300 feet helow this peint, is computed sepavately, 300 feet being a  very
condervative estimate on downward extension. , ,

7

¢ Tnsofar as the Tombstone Mining District is not an undeveloped or unproveu

field, but on past general development. is a known factor on proven ore bodies, it
is safe to compare virgin ground in the District with proven development..

On tonmnages here given, they have been confined to but 5 of the 23 kunown
veins on this property. Veins being ehwsen on which the most development has been
done, and including portions between two extremities on the vein, as example; work
at the L\h eme south uxd aud W 011\ m, the nolrh( 11v end 01 tho Rmnnm vem ot

tween Uu se pumt\ in th manuer no ¢onsi {evation is 01\ en to riw pmh.mmt. of hc‘ '

¢ dumou of the veins alonu their strike.
43
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.BONA\* ZA VEIN, -

JOSEPII NO. 2 VEIN B

Block between the south sh.lff and north shaft 100() feot m l(,ng,ﬂn. _
Surface to 200 foot level—60,000 tons. - :

- 200 foot level to 500 foot levvl——ll.) 000 ton%.,
JOSEPII NO. 1 VEIN ]

Block between south worlmws and north worlungh, 400 f(*et m l(,n"th' |
Surface to 200 foot level—25, 5,000 tons.. i

200 foot level to 500 foot level—33 000 tons. il

Block between north and °oufh qh.lffq, approxxmatclv GO() fu- apaxt

Surface to 200 foot level—30,000 tons. : : b4

200 foot level to 500 foot. kvcl—-—bO ,000 tons.
ANNEX NO. 40, VEIN. : e Sy S

Block 1500 feet in length. . R

Surface to 200 foot level-—92,000 tons. . -1

- 200 foot level to 500 foot levcl——138 OOO tons.

ANNEX NO. 41, VEIN:

Bloeck 500 feot in, length. - -

Surface to 200 foot ](}V(‘l—-—uo 400 tons.

200 foot level to. 500 foot 1eve]—-—4a,600 tons. |
TOTAL TONNAGE IN THESE BLOCKS. . .= e

AT, T i

Surface to 200 foot level—237,400 tons, «~ -~ M"wi:w' e
200 foot level to 500 foot Iével==393 f)OO tons. ST, 7

TOTAL TONNAGE FROM SURT‘A(‘L '1‘0 5007 .[\()OT LEVFL

631,00Ctons. : _ 5 '-» _

ESTIMATE OF VALUES. e
In arriving at an .estimate of the value of the ore, 1t appears,. that msotar

there are known mined tonnages, with known returns; it is a logical method to com-
pute the value of the ore removed as a whole:—that is, the returns on tonnage ship-

value of the dump material and figuring it against returns on tonnage .s.lupped will
cive the general average en- blod\, thus giving an average
terial removed

Owing to the cha wracter of the vein material, in tlxat it is ununiform ‘rhmu"houf
«ont'umn'- low grade and high grade portions, this m«.thod gives an insight. to the
-alues as a whole.

1lue ior thc entire ma-

.v k“'. 3

In computing mill returns on a royalty and mill ('hm'rre basis, a genelal value of

‘%‘10 00 per ton was used; whereas in pm'tmxm of the veins so far mined, the general

race has been actually greatly in execess of this ameunt and it would that
m‘mu development will duplieate past extraetions.

x Likewise in view of
encountered in the development go_far done, it cannot be multmhul in estimating

seem

the fact that such exceptionally high grade orve has heen

D

"~ ped and tonnaze remaining on the dumps, of a known value. In this way tal\mrr the %% 1

values; as the example of the high grade in the Bonanza, one lot of 22 tons 1'ehuu-

ing over £10,000.00 (at the then silver prwﬂ From the Joseph No. 1 one small ship-.

ment running 5005.0 ounees in silver and 5.01 ounces in gold per tony
seph No. 2, Junetta, Merrimae, State of Maine, Ch: uiee,
cte., high grade ores were (‘numnh‘wd

On the pmnon of the Bonanza vein between the north and south shafts,
proximately 25% has been mined, yielding §100.000.00; this heing from the surface
fo the 200 foot ‘e\(l and repres “nhng about 15,000 actually remeved; part

On the Jo-
lumo San Po dro, Solstice,

beine

ap-

shipped and the balance remaining on the dump as disearded low 5,1-(u1<.,\1‘akmgr

. 2
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! ”,flnfo faomlderatlon the u:tensxon of ﬂllb vein on the (‘h nee sulc amd conxldermg tlw
Cowein ag:a whole, from the surface to the 200 foot level, there shows gm poroximately,
1-3 of the vein within these limits has been mined and irom tlns portmn a_return Lt

,‘_r\»—'. Frin

.

“about $1,000,000000; has_been realized.” L T T T s TR B
';bHANCE AND S I‘AT E OF MAINE MINLS N R % %
: A short discussion in connection with the analysls of the group va]ucb of thu,o
mines; although outside of the Mellgren Group, will be of interest. xThe State of
‘Maine Mine as stated in other parts of this report, produced $3,500,000.00 and the
Chanee $600,000.00. The ore occurs under similar egn d.lllgllo s the Bomanza, . Jos -
seph No. 1, Joseph No. 2, otc “being of the smne parallel vein rein sy atem of thlS seetlon. 5
_STATE OF MAINE MINE. :

“Juthis mine the high grade ore lenses oacurred in more umform value than in
-some of 1he other veins mentmned as shown by the out-put; which was confined be-
tween the approximate limits of 400 feet i in depth, with lateral extensions of abou’t
600 feet, all above water level.

With an estimated 40,000 tons mined from these workmﬂs, with no allow'ance
<made for a dump valuation, (not having information on dump values, it was given no_

3
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value con:xderatlon)«\thls would show a general averag‘e value of ore shipped aud dlﬂ- 3

carded dump material; of in excess of &qf) 00 per tong ,(at the price of silver when
this ore was shipped and about $60.00 per ton at preaent marLet prmees) that 13 1f
. the ore as a whole had been shinped.

‘»CHANCE . MINE. SOUTH—EXTEN SIO’\‘()PB(}MNAA VEIN)*'

This property produced $600,000.00 from the surface to the 200 foot levcl and in
-a lateral distavee of a little over 200 feet. Tt was noted for its high grade ore; values
of from §500.00 to $1,000.00 per ton often being mined in 3 to 5 fogt widths. >
: Approunmtely 10,000 tons were mined, with poembly ,000 tons of this amount
remaining on the dump Giving this 7,000 tons a valuation of $5.00 per ton; this then
Cgives a zzeneral average cf about *6300 per ton, had . this block been mined and
shipped as a whole, : : e e :
J(‘%FPH NO, 1. :

.. ..Jn sinking the north shaft appro \mm.tc]y 200 tons were slnpped of about 35.0
arnee silver and 0.09 ounces gold per ton value, while 414 tons of 4 value of 5005.0
ounces silver and 5.01 ounces cold per ton were mined. Of the 1000 tons mined, 800
tons remains on the dump (rejects from shipments) of a value of 5.0 ounces silver
and 0.03 onnees eold per ton. This then gives a silver-gold content for thm ore as a
~whole of 43.52 onunees silver and 0.08 ounces gold per fon. - .o
BONANZA MINE. (NORTH WORKINGS). 1 ;

Of the appm\nnate 7,000 tons mined from this northerlv portion of the Bo-
nanza vein, anout 3,000 tons have been shipped or e¢yanided, with a return of $166.-
GC0.00; or an average of 835.20 per ton, With the dnmp averaging at present m‘nhet
prices. £2.76 per ton, and w 'l -+000 tons remaining on the dump, this gives a gener-
al average of *7_4 00 per ton.on the entire bloek of 7,000 tons. (Based upon present
market price on the dump material and the varving b]l\’C‘l‘ prices, covering the range
of these shipments). IFor further data, the tollo“mv is given as another Fform of an-
alvsis on these workings.

ANALYSIS OF VALUE OI'* BONANZA VEIN, ON AN ASSUMED BLOEK
200x200x4 PEET, IN NORTIL BONANZA WORKINGS.

“osuming a section of the Bonanza vein extending 100 feet north and 100 feet
south of the north Bonanza shaft, and 200 feet in (hpth. or to water level, and using
a 4 tost mining width, gives a block containing 12,000 tons.

Of this 1.3,()0() tons, 7,000 tons hdave been nrined, which leaves 5, 000 tons unmin-
ed in this assumed block. OF the 7,000 tons mined, 3,000 tons have been shipped or

. 0‘15 Ca
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aneles to imc)((nt it at 200 feet and 800 feet ete. This would also  determine the

- Report On Mellgreu Mmes-ﬂ ‘ c J'-s‘ fc‘ P}x 'n"

cyamdcd and 4000 tons of low gradc thrown on the dump

The 3,000 tons shipped or eyanided shows a return of $166 000 00, or an. avel "'("

value of $)5 20 per ton. (The silver prices rangnw from 0.46¢ to $1. 00 per ouuce,

with an approximate average of 0.85¢ per ounce). The 4,000 tons thrown "on { h(,‘
~dump averages 8.0 ounces silver and 0.05 ounces gold pcr ton, or a to‘ml vahu, ior the

dump of $35 040.00 at present market prices.

As a margin of safety, I am giving the unmined 5 OOO t(ms in thh amumed l)l(u,k,_
a value no higher than that of the discarded dump matcxlai or $2.76 per ton, or a -

total value of $28,700.00. As there have been 7,000 tons a(-tudll_y mined, with a Lnov n
return and dump content of determined value, it we now revert this ussnmcd block
back to the virgin or unmined state, and as stated, to be within a safe margin, ouly
allowing the 5,000 tons unmined, the same vahmtlon as the 1'e,]er-tcd dump material,
the block 200x200x4 feet, if mined as a whole, would have a gcneral avu'age value
of $18.15 per ton, which is computed as follows.
12,000 tons in the assumed block. ;
7,000 tons of which have been mined. - KA
3,000 tons of whieh have been shipped or mllled '_ R e ST
4000 tons of which remain on the dump. - SIS L e S et
‘3000 tons “of which represents computed unmined portlon. o
9000 tons of which is the combined dump and unmined portlons

and giving this a $5.76 per ton valuatmn, gives a total of . $51, 840 00
3,000 tons shipped returned

V000 fons telal. . il al g ......... e e '.;.. $017 840.00

- RECOMMENDATIONS. v % e

4 In the development of these mines, I would recommond the seoond or more ex-
tensive plan, as previously outlined under Plan No. 2. The advantages are a more
rapid general development of the group, and with larger scale operations, a lower
mining and milling cost, with corresponding inerease in net returns. v :

In connection w1th this plan the leasing out of portions of the various mines of ‘

the group would be advisable. These leases covering ground that would not inter-
fere with the general development plan, being confined to ground above water level.
A partial lease oeperation in this manner would tend to lower mining costs to the

crpany, due to the fact that lease ()perﬂtmns would be contributing to the payment -

of the power plant operation costs, in addition to yielding royalty and mill profits.

It would likewise be advisable to determine the position or depth to the sul-
phide or primary ore zone, hy diamond drilling. This could be accomplished by select-
ing one or more of the veins, and drilling offset angle drill holes, to cut the vein at
(.nmpufod depths; for example, the drilling of the Bonanza vein from the west, at
strength and tenor of the pnmxr\' sulphide ores.

CONCLUSION.

# In closing 1 wish to say, tlmt from all indications and from a very elose study
ot this property, and the entive Distriet in general; that T am firmly convinced of
the development of laree tonnages below water lev(l Insofar as the geuneral miner-
alization factor of the Distriet as a whole séoms (e same, a diseussion ot the geolougs-
and ore deposits of the entive District has a direet bearing on the Mellgren- plopm ty,
and for this reason I have gone into it in connection with data on this property.

The (onhmuf\' of the ore hodies, to and Tto the water has been discussed on
the Contention, Grand Central, Sulphuret, Silver '[‘ln'vad, ™ Anquﬂm’ Oregon-
Prompter, 'l'm(-k_y C'uss, Emerald, West Side, Chance, Bonauza, San Pedro, Joscph
No. 1, ete., is direct proof of their downward oﬁenxmu and fhis taken in commee-
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chmt r}n ruxe”men ’U.m :.-B'u C. J Surle. P)L. D..}

; twn with the zonal arrangcmunt ot thc met.llsx btl"‘ll"thellb thc aroumcnt iur ores
 below watersIhe strictly primary 0res as a wholc 1ot having bccn encounterel,

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

uuhemtatmbly say that orc bodies in the District and on thlb pruporty wﬂl \uthout :

doubt be mined to considerable depth. »

SO 3y
Of the many mining propertics which I haye oxmmnul ﬂnx one, tal xmg all Lu'~ ;

tors into consideration, is ouc of the best, trom all general stmulpomtx, as related to
mining. Tombstone has becit produeiig” ore e for {h«,q[aot oO years “and no doubt w111 he
operatmfr in the far future.

The water question has been dLbCl‘led at some lenwth and on the -Mellrmrn pw—'

perty, sufficient water for milling operations will un(loubtedly bu enwllntuul hlh
water being in fact a demded fmqot for mining and milling. :
The labor condition is ‘exceptionally good. No eamp or housing fa('lhtms are ne-

cessary; all employees can find accomodatmm in Tombstone. Amerlcan and Mexi- [

can labor can be had at prevalhnn“ labor seale.

Accessibility as has been stated, is a very important factor ‘no road buildin;x
being necessary, the property as a whole being easy of access.

Transportation conditions are good. Hauling charges are reasonable, trucl;s be-

ing av -ailable on contract work at Tombstone Freight is as near a minimum as can

be expected on shipping ore. To the smelter at Dounlas is about 60 nnle md those
at El Paso 315 miles. - oy

Climate like all southern Arizona, mal\Ls operatmn‘ condxtlons ‘ e\ceptlon'ﬂ
weather conditions at no time lnteriermn‘ 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 pernntb.

Many outlying properties would be worked, providing the company operatuw
this property decided on taking custom ores, and a large tonnage could be confident-

- Iy counted upon from this source. Ores available for treatment bv milling in and
near the ‘““Tombstone Mining Distriet,” makes the plan of ‘rreatum outslduoreq an:.

attractive eommercial asset and revenue from this source would add to the income of
the company operating tthe “Mellgren Mines,” in conjunction with a *Custom
Plant.’ : g

C. J. SARLE
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FELIX K. DURAZO

WiL WRIGHT
ARIZONA REG. NO. 5878

Austral 0il Company Inc.

REGISTERED ASSAYERS ;i

_P.O. BOX 7517 -Lih
TUCSON, ARIZONA 85713

Y oJoB#._ L

710 E.'EVANS BLVD.
‘ 'PHONE. 602-294-6811

* Gold and Silver reported in troy oz. per 2,000 Ib. ton.

2700 numule Juliding REREED: ___1__._§3
liouston, Texas 77002 cc: Lundoy REPORTED 5=4-63
GOLD SILVER LEAD COPPER ZINC MOLYBDEHUM
oz.* OZ.* o % % ; %l
Nil. .42
2 il .28 . O 2
3 .010 .75 i e e i
4 .005 .83 Bt &
=5 Nil 1.24 i T
6 NIl « 66 e g
7 Nil .54
3 .008 113
9 .007 2.55 |
10 .012 7.25 ’ |
11 Trace i « 56 E
12 Trace { 1.60 | ;
13, Trace |  2.04 § |
14 . 004 1.08 | % i
15 .003 fedd @ i
16 .003 2.12 ; | 4 |
17 Nil .43 | | ’ i
18 Trace | +40 E i
19 174080 1 1 T1R35 | ; )
o0 . liimmp b o 1: st | ;
LR i TSR Y § ; |
22 .003 2,66 | ! !
23 .012 1.43 | | |
24 | .020 | 52,38 | ; |
25 4 .014 | 12,13 | | {
26 | No sample | é
27 | .00 | | 23.08 | | :
2 | L0088 | 7.64 ' o ; | ;
: ‘ 3 | |
| | , | |
%l | | | |

INVOICE
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CHARGE

SUUTHWESTERN ASSAYERS & BHEMISTS I

3 REGISTERED ASSAYERS
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2700 Humble Euilding ;
Houston, Texas A Y1040 :
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1
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%
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%
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Sio ‘

. 2

Insol | fﬁAléos‘, “Ag

2607 %

' L PR
3495 -'T' g
1646, 1.
1499 £ |

£ g3 3
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.29

-27

g0, |

 :.27;'
P
o
39"
L1 998
ile65-

3.95.
4437
385 -
4:85
4425
2,79
3,06
230

3445
3;40
2.97

5°481.00 less 10) quantlity discout

b

350 ¢ of

.49
.10
«33
41
.38 %
34
.22 .
.16
14
G4

‘A .04 ¢

x{ of 48.1€P

- T0.3

1540 .

6.5

bin o b Gold of\d Silvor Téported in troy ots per 2,000 Ib, ton. bR

73.3 9.9 5 |, 53.9:% f 6.
By ﬁj. ,14. ;ﬁ:k'5;78’//
8175 | s ol 6

Lo e i
e 1.8 LTS o 1
TEB | g
1t
@7
o807
3 A,.‘
; 7.7 |4
LB

71.9
66.6
79.8
72.5

735

70.0
47.50 .|
(B B
B0
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,aDearvTom and 3ill:

e L e e et
i e Tucson, Arjzona
Fho SERRE > L R e oy Ockeberil, 1969

Mr. Pe. J. Coluring v b by R e
" Box 162 A e
Tonbstone, Arizona M '::- dens :

‘Me. W. W. Grece e ;DR OMERPOE U o e
"Scottsdale, Arizona - * :

The magnetometer and geochomical SUTV h ave becn completed on the
. (S
“: Amy group of claims neax Tom)uuonc, Arl7011. As soon as I receive the
"recorded affidavit of labor from tha county recorder's office I shall

.forward it to you.

an area of low magnsiic susceptitility geneorally coincident with an an-
b i A ~ M =Y II 1

omalous TP (1nwucc polarization) sone as determined by .llick Carouso.

Because the nain ro*k t"oﬁ is igneocus (Uncle San Porphyry), low magnetvic

susceptibilities may indicate zones of alieration accompanying minerol-

.

ization; in this case,-this is probadbly a valid assumption, as proven

- by the sulphides encountered in the validation hole puc dom by Austral
~0il Company. Of cowrse only pyfite wvas drilled, but decpening of thie
hole would ceryainly ba of prime importance to determine vheth~r or not
substanbinl silver values nizhl cceur elong with the pyrite ab depth.
The area to be tested ﬁXLLndu Trom uhﬂ ﬂowthenst ccrncr ol Amv f]h to
the southwest corner of Amy “0, wihich would represent the approxima
centerline of the anomnlous zons; thc zone .Uﬁzarf to ve :y from “,)OO
feet to 2,000 feet in width. Sincs the apparcn® dip of the IP anonaly
(Linc LJ) 1z ©o the north, initial drillins should be somevhere along

"The main feature of inkerest délineated by the n“cncuic survey is
;)

C

Cdine A-A? o; the enclosed map, end preferably along the rost proncunced

3 . y . e !
portion of the low (Amy 12, 713, or #i4).
The geochenical suwvey indiented extreomely weak alves in both

1
silver ond nolybdenum. This doos nob detract from the properby,

however,
because similor low volios wore ohvainad on

the ground to the north and

good ore wos mined from the Chance-Benanze and Staté of 1mine mines.
. . Best regands;
. P ".' e
7’
) //42(“, . e
e e
e ; .

Geolorist, An“t:i}-QJ
A —— N
——a ce s .

L.LClupany Incorporated
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i i ~ Consultant
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GENERAL INFORMATION

W. W, Grace and T. J. Colvin are the owners of approximately 800 acres
of mining property-tonsisting of 18 Federal unpatented claims, 420 acres
of State Mineral Rights and one patented claim known as the “CHANCE™.
The property is located in Sections 1% and 21 in Township 21 South and

Range 22 East, Cochise County, Arizona. The property is easly accessible

; by paved road and is two miles Southwest of Tombstone. Arizona on the road

to Charleston : :

The nistory of Tonbstone mining is as exciting and colorful as the town

itself the reason far the town was because of the mines. Many bocks have

_been hrrtkn about Tombstorie, so I'will leave that to the experts.

The region defrned as the Tombstone Mnnnng District is one of relatively
moderate relief, the cIevatron at the San Pedro river, approxunately nine
m:les to the south, is 3,900 feet. The country rrses rapidly over 3 partially
developed erosional sedimentary slope..Anong the hughest of the hills in the
area is the Uncle San HI1L with a suanit of 4,831 feet, hays Hill 5,727 feet,
Hilitary Hill 5,301 feet, The. country is traversed by a systen of washes and
open passes which makes the ground easny accessable and all drainage is to

the San Pedro Ruver. The clnmate of the area is |deal beung mild arnters

T e
.

2 2 FT r i Ie
- . s= L gL

and nice summers.. _ 9]

_ HINING LAWS '

The purpose of these short paragraphs is to introducéi&he reader 3 resume¢
of thc_léns governing Federal.as well as State Mineral Rights. Excerpts are
taken from "Laws and'Regulations Coverning Fineral Rights in Arizona" by
Victor H. Verity, 6th Adgition, Revised June, 1965. Quote » the intent of

of the mining laws and the ieasing acts, both State and Federal, is the dev-

elopﬂent o. th ntneraI resources on publ:c donarn and State land Thc law

and the publuc sent:mcnt are on the s:de or the bona “fide mining Iocator

s O IR e [ SRy i PR SRR B e ThC
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" best way to denonétrate-this good faith is to properly locate the claims

and to manntaun and work it in full accordance with all legal requirements.”

HHO MAY LOCATE

"Any citized of the United States, or anyone who has declared his intention

to become 3 citizen, an association of citizens or 3 qualified corporation

may locate 3 mining claim upon public domain of the United States.” " The
statutes of Arizond provide that a mining claim may be located upon State
lang by any citizen of the United States, partnership, association or cor-

poration organized under the laws of the United States or any Stafc or Ter-

ritory thereof.” “"There is no limitation on the number of mining locations

that can be made by a qualified locator on Federal or State lands within

Arizona."”
To éarry the information further in this duscu5510n would defeat the

purpose for which thcse paragraphs are intended. It is therefore reconmended

that any further broadening of scope be carried on by consulting the applic-

able laus - both Federal and Stat~. A s:mple fi¢ld guide is pudblished under

the Department of Mineral Resources, State of Arnzona, titled "L3us and Re-

gulations Governing Mineral Roghts in Arnzona" by Vnctor H. verity..

TOMBSTONE PAST PRODUCTION

Extracted from MELLGREN REPORT by C. J sarle, PhOD.

"When an analyS|s of productnon is made, on the output of mines in the
vestern Are3, where several millions of dollars has been produced in high
grade ores, with no attention being paid to the low grade mnllnng ores, and
this taken in connection uith thc nagnatude of the mineralization area, con-
taining virgin and unv vlocked ore bedies, it becomes one of the most attractive
commercial mining propositions possible.”

»The Eastern Area which has had proper financing for development of mining
has yielded : $79,000,000.00." The Western Area of -which Grace & Colvin

cubstantial part and without proper financing and
s L L Lt L N PR :,‘ TN e .. { 4 g
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formation which consist of mudst

equibment, has yielded the past ouners approximately 56.000,000}00 bringing

the total past‘proguction in the Tombstone District to aboul § 85,000,000.00

based on 1928 figures of $1.C0 per dunce for silver and $20.67 per ouncc for

- gold. -

GEOLOGY

geologically, Section 21 is fairly sinple: A sill-like mass of intrusive

Porphry (Tertiary quartz latite) has intruded .the Cretaceous Bisbee

Uncle Sam
one and sandstone quartzite with a few thin

_beds.of limestone.

Because the geophysical (IP) and Magnetic anomalies are probably caused

by alteration and mineralization of the Uncle Sam Porphyry, it is probable

that these features will be stronger in the underlying Bisbee formatnon and

chances for an econonnc deposit are good.

A vertical intensity magnetometer survey of all State land in sections

16 & 21, T20S, R22E (neld by Grace g COIV1n) was made using a HcPhar vertical

intensity flux-gate magnetometer (No.6513). The vertical intensity at the bast”

station was 19,950 qamnas (absolute).

“Three areas of interest can te seen on the magnetic map:

(1) The area of lou magnetic intensity approximately centered in Federal

clalms, Any #12 & #13. The relatively low readings (950 ganmas, based on 1,000

ganm3s -at base s;atnon) cover_an area about 600 feet wide and 2,000 feet long.

This area ties in with the previous #ork; an LR survey sho:~d sulphides at

deptn and a hole at the east end of the anomaly encountered sulphides at depth.

This evidence points toward a large disseminated rass of sulphides.

(2) The second area of interest is at the northuest corner of section 21

and the southuest corner of section 16, Here, the magnetic lous, which are

elongaie for 4,000 feel are definately along the north-north easterly trending

lincament seen on gerial photos. Also visible on the photos are C€ross faulting

ol PRt onypbie: 0 0 oY TR T ek .
R s FLI B P 1 EPLTIEY e e o e ¢ )
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.and shearihg leading into this area. Previous I.P, work has delineated

definate metallic ancmalies aleng this strike and the'arca should.not be

overlooked.

(3) Another area of interest lies just north of Amy /3, in Scction 16,

and is an anomalous magnetic low also, apparently accociat~d with 3 north-

easterly trending fault; this fault (and vein) has been worked at the north
end in past years. A .

All in all, thefe are two major ancmalies which should bo explored and
a minor one along the fault zone north of Amy {3, Therefore, it is my recom-
mendation that a drilling program should be initiated to check out the possi-
bility of silver in the anomalous lineament and copper-silver in the broad,
magnetically louw zone.

' SAMPLING -

A comprenensive study of the ground-held by Grace and Colvin was made.
This work invloved a chcmical survey of‘tho area, sampling qnd assaying of
the dumps and drilling and assayino of the core and cuttings, the reéults'of'
this study is as'follows:‘(netcon Report) (Appended Métérial)

Additionai geo-chemica1 sanpling was performed at a later date on the
north 1/2 of Section 21, (Amy Claims), the results draun there were incon-
clusive, and no additional work of this nature was made. The assay report is
included in the Appended,na{gﬁfay;.no_ ; T T X e e SRR |

Undeirground sampling was performed in an area just north of the "Chance”
clain on the Bonanza vein by the writer while employed for Austral 0il Co.,
the results of the sampling and a map are included in the Appended Material,

INDUCED POLARAZATIbN INFCRMAT ION

Mr. Bill Lundoy, geologist for Austral Qil Go. instructed Mr. Nicholas H.

Carouso, Consultant, to undertake a study «f the area, paft of which is the

-Grace and Colvin properiy, the results of that study is-included with




the Appended materual
Hr. C. T, Henderson 3 part orner of the ground to the south of thc Amy

(Grace & Colvin) clanms, also requested Mr. Carouso to undertakean |nduced

* polarization survey of their ground, since the lines run, cover 3 portion

of the ground held by Grace and Colvin, that report is also nncludeJ in thc
Appended Material. -
Wi GEOPHYSICAL [NFORMATION =

The fundamcntal.pfincipals of magnetics and the background of thelmag—
netics ﬁethqd of geophysical prespecting has much in common with tha; of
the gravitation method. Both are “petential™ methods, héving ihcir fund-
amehtals in potential theory. Just as the grayitational force in a given.

direction is_the dérivative, or rate of change, in that direction of the

~ gravitational patential, so also the magnetic force in a given direction.

is the derivative in that dircction of the magnetic potential.

CONCLUS IONS AND RECCMMENDATICNS
' Because of the vast store of information that has been collected, con~h
cern|ng thc property of Grace and Colvin, 1 feel extremely justificed xn
maknng,a reconaendation of one of “proceed with ha;te, but deligently™,
These are some of the conclusions | have drawn, céologiéQgpeaking, it goes
ulthout saying the "*onbstone Dustrict" has been one of the best producers
of silver iﬁ the nation and I know the wealth to be extracted yct from this

area makes the Grace and Colvin holdings one of the most prbmising in the

Slate;

From a Geophysical sense of the word, it has been demonstrated by Carouso
in his I.P, surveys, definite anomalous zones of mctalics These metalics

being mostly iron pyrites but never the lcss are nnductnve of a largc

- disseminated sulnide body.(Sec magnctic report, attachcd) In the work carried

‘Aiqgr by the author (magnetics) it also his been demonstrated the magnetics.and -

i s
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[.P. results are co-incident. This lecads to the conclusion that both sets

of results ie. (Magnetics & I.P,) are valid sense one has been checked

- 3gainst the other.

It is the writers professional opinion that the Grace & Colvin holdings
of fer excellent oppertunities because of its combination of favorable features.
(a) Past production with similar paragenesis

(b) Magnetics and I.P, results delineate potential ore zones
(¢) Residual silver ore of mineable grades

Respectfully subnmitted

*S:,\‘&gl CLA{VKS;>QE;IT{SJLkI“\~.__-_‘
Richard D, Breun
Consultant
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W.W. Grace

COMPLETE REAL ESTATE SERVICE
Grace & Grace Realty - Since 1916

P38 5V fobe ¥
7232 E. 1ST STREET HOME PHONE 946-9772
SCOTTSDALE, AZ. 85251 PHONE 947-7644
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lahany Realty
AND TRUST
MULTIPLE LISTING SERVICE

4864 EAST 22ND STREET
TUCSON, ARIZONA

OFFICE 325-2611
VAN FLETCHER HOME 297-1226




