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PRIMARY NAME: PAYMASTER
ALTERNATE NAMES:
SANTA CRUZ COUNTY MILS NUMBER: 136B

LOCATION: TOWNSHIP 23 S RANGE 16 E SECTION 19 QUARTER E2
LATITUDE: N 31DEG 24MIN 49SEC LONGITUDE: W 110DEG 44MIN 29SEC
TOPO MAP NAME: HARSHAW - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
COPPER SULFIDE
SILVER
GOLD
LEAD SULFIDE
ZINC SULFIDE
ARSENIC
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PAYMASTER MINE 8/84 SANTA CRUZ COUNTY
PATAGONIA DISTRICT
T23S R16E Sec. 19

MILS Santa Cruz Index #136B
ABM Bull. 191, p. 81
Arizona Mining Journal Feb. 15, 1922 p. 15

Harshaw, AZ 7.5 (included in file)
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SUMMARY:

The ore at the Peymester and Glove mines is & complex of leed,
‘zine, copper and silver sulfides, and is not amenable to direct ship-

ping eince smelters do not pay for the totel metel content in complex
ores, .

The instellation of a mill to separate and concentrate the diff-
erent sulfides is recommended, Milling the ore and shipping the con-
centrate to the smplter will afford weximuw peyment for the value of
the ore, and thus meximum profit,

An estimated investment of $58,662$79,650 will be required prior
to commencement of operations, .0f thie emount $15,000 is for standby
expenses in caese of unforeseen difficulties and. delays, and the remain-
der is for capitel expenditures, An. itemized cost estimete is sub-
mitted on the following page.

Current estimated reserves from the two properties are 11,004
tons, conservetively valued at $20-$24/ton on a net smelter basis,
These reserves sre sufficient to operste a 100~-ton-per-day mill for
3 1/2 to 4 months, As mining proceeds additional ore will be dev-
eloped, and high-grede ore bodies ranging in value from $5O to $200/ton
can be expected, .

Mining end milling expenses are estimeted at $12-14/ton, Given
a net profit of §8.00 per ton the program mey be smortized in one to
two yeers, With continued operation and development of high-grede
ore bodies profits may be increassed substantielly,

Geologic and geophyeical evidence indicates the presence of
wnexplored ore-heering atructures st both wines, in eddition to
those ntructures presently belng worked., A progrem of exploration
end development of these unexplored structures in conjunction with
normel mining operations will extend the life of the Paymsster-Glove

operation for wmeny yeers., The possibility of an eventuel 300-ton-per-
dey operation may be visualized,

~Frwias A Fige -
April 4, 1960 Thomes S, Nye
Resident Geologist

Sunrise Mining Company



QOST.ESTIMATE

Glove Mines:

100' sheft

Headframe and hoist installetion
Pump

Skip

Misc, supplies

Rehabilitetion of Blacksmith tunnel

Drift under drifte A and B of upper
level, from adit level

Paymester Mines.

Electric compressor
Electrical instellations
Pump

Misc, supplies

Concentrator::

Used wmill

Moving end setup of mill
Misc, supplies
Modifications and repairs

Weter wells (2, each 500' & $10./ft.)

Standby expehsee

$ 12,000
2,000

500

500

1,500
1,500

150
3 21,150

$ 10,000
2,000
500.

1,500
$ 14,000

$§ 7,500

. 7,500

1,500

000

$ 19,500
$ 10,000

$ 15,000

$ 21,150

$ 14,000

$ 19,500
$ 10,000

$ 15,000

Total

375,650



INTRODUCTION

The Glove and Peymester mines are approximetely 45 end 30 wiles,
respectively, southeest and southwest of Tucson, Arizona, Both mines
ere reaedily accessible by good roeds, All but 8 wiles of road to the
Glove and 3 miles of road to the Paymaster mine are paved.

The first record of mining et the Glove property is in 1911,
Over 95% of the totel production of epproximetely 22,000 tons, having
e net value of §l million (records from American Swelting end Refining
Compeny), took place sfter purchese of the property by the Sunriee
Mining Compeny in 1951, The ore consisted of sulfates and carbonates of
lead, zine, copper and molybdenum, Silver contained in the ore ranged
from 3 to 22 ounces per ton, In the upper portions of the mine the ore
wes principally leed-silver, the zinc content increessing proportionately
in depth. Peyments from the smelter were based on silver end leed velues
oaly,

Mining wee halted in the summer of 1959 when operstions extended below
the oxide zone of high lead-silver into the sulfide zone, where the
lesd=zinc retio is epproximstely ltl, It wes considered uneconomic to
ship the complex ore, as full credit for the velue of the varioue metel
components is not given unless the meteale are seperated and concentrated,

"The Paymester mine is estimeted to hsve produced ebout $220,000
in eilver end leed from 1887 to 1908." (1., p. 209). Since then the
property has been worked intermittently by various-.smell operstors,
end recorde are not available for production, The Paymester property
is presently controlled by the Sunrise Mining Company under a leese,
covering 14 claims, from Mr, Russell A, Todd of Tuceon, with option
to purchese, 4 additionsl cleims Were steked adjoining the Paymaster
group by the writer, for the Company,

Rehebilitation of the old workings and exploration wes begun in
the summer of 1959. ‘According to unconfirmed reports from various
gources the Paymauter wes purported to contein ore bodies of high
lesd-silver content, Exploration end development have exposed complex
sulfide ore bodies of lead, silver, zinc and copper, with minor velues
in gold, It is not feasible to ship the ore without prior concentretion
into ite various metal components,
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A progrem for the installation of e mill, end geologic reports of
., the two properties ere included,

Mapping et the Glove mine was done by Harry Oleon with Brunton
end tepe, with surface control by plene teble, Mr, Edward McCullough
esteblished surface control at the Paymaster with e transit, and mep-
ping waes done by the author., The general geclogy of the areas, as
shown in plete I, wes done on aerisl photographs. Brunton and tepe were
used for the remeinder of the mapping. Figure 44, showing the geology
of the Faet Sierrits area, wes compiled by Dr. W.C, Lacy (des 2o 206),
of the University of Arizone.

The suthor wishes to express hise thanks for the aid end criticiems
of Dr, Lacy end Mr, G,W. Irvin, Generel Menager for the Company.
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MILL. PROGRAM

The installetion of a flotation mill with e capacity of 50 to 150
tons per day is recommended, to be located et the Paymester mine. A
mill of the desired capacity haes been found, end preliminary negot-
ietions have been made,

Electric power is available at the Paymaster wmine, and water can
be provided., Neither of these commodities is reedily aveileble at
the Glove mine,

Water for the mill cen be provided initielly from the flooded
workinge in the southern areas: and from sheft 4, below the 95 level,
Minimum reserves, on the besis of a 100~ton-per-dey operation, sre
sufficient for 23 deys without rechsrge,

Recherge from sheft 4 hes emounted to 1 ton per day during periode
in which weter wee pumped for wining operations., Milling operstions
would require 2 tons of water per ton of ore, and it is evident thet
extraction of water from ell of the flooded shafts would not guffice
indefinitely.

One, snd possibly two wells, as added insurance, are required to
furnish weter for the milling operation., Drilling e well down to the
.Sen Xavier thrust sheet, prefersbly at or neer the intercection of
more steeply-dipping faults with the thrust sheet, mey be expected to
provide the necesesry water supply,

Cost date are included in the Summery end cover the followings
Purchase end installation of the mill, rehebilitetion end preparat-
ion for wining in the Blacksmith adit and mein workings of the Glove
mine, mining wachinery for the Peymester mine (equipment currently in
use has been borrowed from the Glove and would heve to be returned),
~drilling of 2 waeter wells, and working capital, Drifting et the -

Blacksmith adit is to meke eccessible for minin g the ore projected
from drifts A end B on the upper level,

If only one weter well is drilled, end operations commenced et
the Blacksmith adit exclusive of the main workings of the Glove, the
initiel expenditure mey be reduced by $21,000, Working capitsl,
listed as stendby expenses in the cost. sheet, has been included to
cover unforeseen delays in the commencement of operetions. Operetions
can be staerted et the Glove without sinking of ‘the sheft es planned,
8o thet $12,000 may be deducted from the estimate if necessary.
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Ae described, the progrem is estimeted to cost between $58,650 and
© $79,650, exclusive of the costs of operation of wines and will prior
to receipt of income from the sale of concentrates,

Oonservative estimetes of current reserves of ore ares

Glove mine (mein workings) 6600 tons @ $30/ton
Blackemith adit 1404 tons @ $15/ton
Paymaster (128 level) : 3000 tons @ $15/ton
Total, average velue. 11,004 tone @ $24/ton

Mining end wmilling expenses are estimated et $12-14/ton, on a 50~
150 tpd operation., The expense of trensporting Glove ore to the mill
et the Paymaster is estimated et $3-4/ton, thue reducing the velue of
current reserves to $22/ton. The.value of the ore is computed on e
net emelter beeis, end not on quoted metal prices,

As wining progresses, development of additionel ore will progress,
At both properties the ore cen be expected to incresse in grade with
further developuent,

Given a net profit of $8/ton, or a wonthly profit of $24,000, on
ore valued et $22,ton end production of 100 tons per day,.the Glove-
Ffoymeester project may be emortized in one to two yeers, The grede
of the ore presently caslculeated is low compared to what may be expected
in future mining and the profit described above is neer the minimum
which can be anticipated,

With continued exploration and development at the Paymester, the
number of tergets conteining potentiel ore bodies permits the visual-
ization of & 300-ton-per-day operetion within a few years, exclusive
of ore developed at the Glove mine,



GLOVE MINE

The geology of the Glove mine is covered in 2 section? the Glove
mine proper end the Blackemith edit, which is e eeparate group of
workinga west of the mein mine, All meps, and a brief report on the
main mine were wsde by Mr, Harry Olson of the University of Arizons,



GEOLOGY OF THE GLOVE MINE

Harry J. Olson
Geologiet

9 November 1959
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GENERAL GEOLOGY OF THE AREA::

The Glove mine is loceted om the south flank of en east-west-trending
synclinel sedimentery block on the southwest flank ¢f the Santa Rite
Mountaine., Thie eynclinel block of Pennsylvanian, Permien, end Cretac-
eous sediments probsbly represente an erosional remnant of a portion of
the southweastern limb of en anticline which hes been breeched by the
monzonite intrusives of the main mass of the Sante Rite Mounteins,

The southern flenk of ‘the syhelinal block in the vicinity of the
Glove mine is composed of the Horquille and Earp formetions of Penn-
sylvanian end Pennsylvanian-Permiean age., These formations dip to the
north about 55° eand are separated from the monzonite to the south by the
neerly verticel Glove Fault. This contact, with ite limestone stringers
end partitione which extend out into the monzonite, esppears to represent
en intrusive contact,

A 811l which varies in composition from en sndesite porphyry to a
quartz latite porphyry occurs approximately 200 feet to the north of
the limestone-monzonite contect. This 8ill, which is but one of several
in the area, strikes more or less perellel to the contact and to the
bedding of the limestone,

GEOLOGY OF THE MINE AREA:

The formeticne in the mine eree include the monzonite to the
south, a chloritic limestone, a marbleized limestone, the andesite
porphyry eill, and & gray limestone to the north of the porphyry,
These formetions, which strike approximetely N 60° W end dip roughly
50° to 60° to the north, are cut by a series of faults with approxim-
ately the seme attitude. Cross faulte ere not common on the upper -
levels, but become more abundant in the lower levels, The northweste
trending feults are for the moet part closed, end show no evidence of
extensive movement, Soluticn by groundweter and acid solutions from the
oxidation of the sulfides, especially in the zanees of brecciation
caused by fault intersections, has produced cevernous pipes which trend
approximately N 60°W and plunge roughly %0° to the southeast, These
pipes mey be empty water courses or may be filled with the products
of oxidation of the primery sulfides,

: ,','{E' “
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The main feult, which 1iee just to the south of the porphyry, strikes
roughly N 60° W and dips 55° to the north, Mg8t of the minerelization
hes teken plece along this fault, Thie fault is intersectéd et the 180
level by e fault striking N.60°E end dipping 60° to the south, The
zone of brecciation caused by the intersection of these two faults has
provided the loci of ore deposition and concentration in the mein stope
ares from the 180 to the 360 levels, Howewer, in the lower levels, the
south-dipping fault eeeme to teke a more controlling aspect of the ore
deposition,

"Horsetailing" of the faults from the wain structures have produced
splits in the ore.body,. Most importent of theee are the "Square Set"
stope between the 210 and 240 levels, the "Horseball Cave-=240 Break-.

- through" zone between the 210 and 240 levels, and the "San Xavier" stope
complex.between the 240 and the 360 levels, This aplitting of ore
chennels or ore pipes seems to increase with depth and the outlook

in proposed levels below the 360 is for more, but smaller, ore pipes,

The fault zone along the north limestone-porphyry contect hee prod-
uced a smell ore pipe above the edit level, but explorstion consisting
of three longholes on the 210 level has feiled to pick up the possible
downward projection of thie pipe.

The limestone to the north of the porphyry appeere for the most part

to be unaltered and without mineralization, This is probébly due to
the presence of the porphyry, which acted as a deflecting layer to the
ore solutions, although the rock could be chemicelly unfavorable to
ore deposition,

ORE_OONTROLS? e

The lesd-zinc-silver miherslizetion at the Glove Mine ie of a lime-
stone replacement type which has produced pipe-like structures of
galena end sphelerite. Theee structures have been largely oxidized
above the 360 level, and the carbonate products of thie oxidation have
migreted downward filling the caverns in the limestone leached by the
acide from the oxidetion of the primery sulfides. The oxide pipes
mey therefore, not necessarily represent ore solution conduita.

The primary mineralization control consiste of breccietcd arees
of increesed permeability along feult zones within the favorable
limestone horizon to the north of the chloritic limestone. No ore
mineralizetion has been encountered in the chloritic limestone,
end it can be considered to be chemically unfavorable to ore depoe-
ition, The deteils of chemical fevorability or unfavorability have not
yet been determined.
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: The brecciated zones in the larger stopes sre ceused by fault inter-
" sections of the "Horseteil" type which become more importent with depth
as emell local ore conduits which heve cheanneled the ore solutions into
the mein zone, ‘

In the lower levels the porphyry sill seems to have no effect on ore
deposition, but at the 210 level where the main feult zone first inter-
sects the porphyry, it seeme to heve formed an impermeable layer which has
channeled the solutione elong its footwall side, The ore on the north
side of the porphyry on the adit level probgbly represents depcsition
caused by leskage of ore solutions through the porphyry along cross
fractures at sbout this level,

The sequence of events in the deposition of ore aret

1, Folding of the sediments sund intrusion of the monzonite,

2, Peulting in the N60°W direction end formetion of the other
"Horesetsiling" structuree,”

3, BEmplecement of the porphyry sill,

4, Introduction end deposition of the leed-zinc-silver ore solutions,

5. Oxidetion and supergene enrichment of the levels sbove the 360.

ORE OCCURRENCE3

The leed-zinc-silver ores of the Glove mine have a variety of forms
in the zone of super:ene enrichment ebove the 360 level, In the main
stope aree, which represents to a large part cavern fill by the
products of oxidetion, the ore mineralization has largely been ceruss-
ite, with winor amounts of eanglesite end uneltered gelena. Cerussite
occure ee meseive bodies which represent oxidation in plage of the
primery gelena., Cerussite slso exiets ae a "Send carbonate" caused
by the leaching away of the gengue minerals and the downwerd migrate
ion end concentration of the cerussite by groundwater., In this form
the cerussite occurs as & more or less pure, uncemented sand or as
crystalline cerussite disseminated throughout limonite, wed, and
secondary celecite and gypsum, - )

(

In arees of less intense leeching, the oxidation of the primary
_ galena has not gone to completion end veins, cobbles, and boulders of
englesite, often with galena nuclei, occur in close association with
the cerussite, In arzes of tight ground, galena occurs in an unsltered
form, *. \ i

Bilver appears to be aseociated with the lead, but at the present
ite exact mode of occurrence hes not been determined,
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In the upper portions of the oxide zone zinc in the order of 5% or
less occurs disseminsted throughout the oxide products. The low com-
centretion ie due to removal by leaching, In the lower portions of the
oxide zone zinc increeses to the order of 15% to 20% es veins end incrust-
ations of "Dry-bone" smithsonite. Some zinc occurs es sphelerite essoc-
iated with.gelene in the lower portion of the oxide zone, but the emount
ie winor, '

The 360 level roughly marke the beginning of the sulfide zone, Here,
galene and sphalerite occur in approximately equal amounts in stringers

and blebs scetterzd throughout the calcite of the ore zone. Chelcopyrite

and pyrite ere essociated in winor amounts es inclueions in the ore
minerale, The concentretion of silver remeine epproximately the seme
in the sulfide zone ac it does in the oxide zone,

PROJECTIONS TO THE 420.LEVEL::
The 360 level haé three arees of proven minerelizations

1., Two splite of the "Sen Xavier™ stope which ere tapped by the
crose-cuts at 10470E end 10505 B, .

2. A split off the main stope at 10585E-10155N and,

3, The mein stope aree itself, , '

Possibilities for edditionel mineralization exist along the E-W fault
zone from 10510E-10190 N to 10588E-10185N, end in the erea to the north
~ of the wain drift, |
Minerelizetion below the 360 level will probably be completely

sulfide, consisting of equel emounts of gelene end ephalerite, By
taking the entire zone of mineralization for willing the ‘ore should
run between 10% end 20% combined metal with epproximetely 8 ounces of
silver per ton. ;

Oelculations for'tonnago ebove the 420 level sre based on these
estimatess : . _ D

1, Tonnege factor = 11, ‘
2., Pb/in = 1i}, : ;

h TRy
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" NAIN STOPE:

1,800 tons ore (10% to 20% combined metal with 8 ox. ailver)
50 tons per verticel foot

SPLITS:

1,500 tons ore (10% to 20% combined metal with 8 oz, silver)
25 tons per vertical foot

TOTALs

- 3,300 tons ore (10% to 20% combined metsl with 8 0z, silvor)
55 tons per vortical foot.

(Notes: the above ia probeble cre; assuming an equiwalent emount of
poesihle ore, total tonnege is 6600 tons,.possible ore being derived
from an extension of the ore shoots below the 420 level,---T, Nye)
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Blackemith Adit

8ignificent minerslization, all sulfide, is exposed in 3 places
in the Blackemith adit on the upper level, Earlier wining in oxide
ore was done in etopes (unmepped) ebove the level, off the main shaft:
which connects the two levels with the surfsce,

Galena and aphalerite are diaaeminated through the monzonite adjac-
ent to its southern contact with the limestone, as small blebs end veine
leta,

In drift A gelena and sphalerite, in equal propertions, ere exposed
in lenticular bodies 6 inches to 1 foot wide and as disseminated blebe
end veinlets through the limestone, along the etrike of the fracture
zone, 'Olaon hes expressed the opinion (Oral Communication, 1960) that
the massive sulfide bodies are parte of two ore pipes reking towsrd the
northwest at e low angle,

S8mall emounts of lead and zinc sulfides are exposed in the fracture
zone in drift B es disesemineted blebe and lenticuler bodies,

Ore-grade meterial wes observed only in drift A, Using a length
of 40 feet for the mineralized zone in drift A, a wining width of
5 feet, end e density factor of 11 cubic feet per ton, 18 tons per
verticel foot are calculated, Extending the ore from 15 feet above
drift A to the adit level 24 feet below, 702 tone of ore ere caloul-
eted, carrying en estimeted grade of 10% combined leed end zinc (1:1 ratio)
and 4 ounces of silver per ton, On & geologic basis development of addite-
ionel ore along the strike of the fracture zone in the drift cen be
anticipated, thus doubling reserves to 1404 tons.of possible.qu.

L]
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Potential Ore Bodies

A self-potential survey over the surface of the mine erea
wes mede by Mr, A. Rugg of Tucson, geophysicel consultant, with the
assistence of the author, Negative anomalies indicative of oxidizing
sulfide ore bodies were delineated weat and south of the preaent mine
workings, .

Aress of sltered and iron-steined limestone, also indicetive of
ore bodies in depth, extend ecross the mine aree on the surface from
east to west, and warrant further investigation.

In the Blackemith adit ore exposed in drift A mey be extended
laterally, and may become more extensive end messive in depth, as

‘the ore bodies mey tend to coalesce. Similarly, minerslizetion in

Drift B wey become ore-grade at lower levels and/or laterally,

The fracture zone in drift A dipe at & lower engle then thet in drift
B end it is possible that the intersection of the two structures

mey provide the locus of an orebedy comparable to thet mined in the

main stope area of the Glove mine,

Disseminated mineralizetion at the southern contact of the mon-

zonite with the liwestone suggests the possibility of ore-grade material

nearby,

The locus for a possible ore body can be suspected along the
"Keel," or bottom contact, of the limestone exposed between drifts
A and B, end the monzonite,

In the Glove mine the main ore body can be expected to continue
downward to the southeast. The value of the ore in the sulfide zone
hes renged.from 10% to 40% mixed sulfides with e leed - zinc retio
of 121, Olson, in his report, considered the grade to renge from
10% to 20%. Dr, Lacy hes expressed the opinion thet the grade in the’
sulfide zone is higher, in the 20%-30% range. :

Additionel ore way be found on aubaidiary gtructures to the mein ore

shoot,
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