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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

OWNERS MINE REPORT

Date  30/81/40
¢ L \
. Mine Total Vreek
Mining District & County Rupire 4. Location § mi, 8, fwvom Fantano
Flma County .
Former name Hone
Owner "Wail Labata® 6. A'ddress (Owner)
. Guemlosseel Jesus Zetrado Torrves 8. Address (Qmeredom) Panbano, Avizona
; Box 28%- %, 29th 86e, Tuoson
President 10. Gen. Mgr. : : : :
Mine Supt. 12. Mill Supt.
. Principal Metals  Molybdenws, Mlhﬂ' ;,,é, 14. Men Employed
Production Rate ot jstablished 16, Mil: Type, & Cap, . .. 0

_Po_wgr: Amt. & Type

Operations: Present Sad Noad m;u’ ﬁm&mm

Operations Planned

Depend om market #nd fimances

Number Claims, Title, etc.

& unpatented lode olalng

TOTAL WRECK MINE

Mo

Description: Topography & Geograp
Pima 10 - 6 $3, 7188, R1TR
Tail- Estate~-Ranbeno * 40

7. E. Torres, Box 227, Rast 29th St., Tucson
Mine Workings: Amt. & Condition % i
1 ineline shaft 600 £%,1000 4, of 4vifts on 4 levels,
400 “Q. Winwe 407, ‘
1 tunnel 600 £4, Viives snd lower drifbe.

(over)
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Geology & Mineralization . .

Ore: Positive & Probable, Ore Dumps, Tailings Pookets aversge G-B% Mo0,. 1000 tons im 8 gkt

Further developuent p ¢8 many thousand of touns.

24-A Vein Width, Length, Value, etc.

25,

26.

27,

28.

29.

30.

31.

33,

Mine, Mill Equipment & Flow Sheet: | Km
Road Conditions, Route  Fuix ecndition, 2 men workings £ weeks will put in epod ¢ adition

Water Supply Hoapest water 1/4 mile for cump use, for milling opomtim 5 milos,
Boud 48 old apd sust be pepeirad

Brief History

Special Problems, R Filed : '
pecial Problems, Reports File Pavid He Howell, 45850 Lue Drive, Claremont, Calif.

Remarks ~ ¥or operetion of 10 tons yer duy == 4 men.

If property for sale: Price, terms and address to negotiate.  ¥411 take pavtner on S0-50 of profits
on small operations Will give fair doal on
largey oporation.

32. Signed Jepus mtrada Torres

Use additional sheets if necessary.
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TOTAL WRECK  MINE.
p

Location-—~The Total Wreck mine is 7 miles south of Pantaio, the
nearest station on the Scuthern Pacific Railroad. 1o which there is «
good wagon road. It is on Clenega Creek at the east base of the
Empire Mountains, in the northeast end of a long ridge. at an eleva-

tion of about 4,600 feet (Ple. I, T1, and 111 in pockety.
History and production~—The mine was discovered in 1579 by
John Dilden. a cowboy, and later was relocated and passed s the
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¥ieurr 15.—Diagrammatic longitudinal section of Total Wreck mine on Aip of maiu veln,

hands of the Empire Mining & Development Co., which installed a
70-ton milling plant and beginning in 1881 operated the mine and
mill for a year and a half on rich surface ore. In 1582 the manager
reported 50,000 tons of ore in sight,! but after the production of
7.500 tons of ore the mine and plant were closed. Svon afterward
the mine was sold for taxes and purchased hy Vail & CGates. of
Tucson, who still own it. Tt was idle until 1907, bnt was then

! Blake, W. P, Mining in Arfzona : Report of the Governor of Arizona for 1809, p. 114,
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7
worked by C. T. Roberts, who found several thousand tons of low-
grade ore remaining in old workings, discovered some new bodies,
and -shipped considerabis ore untjl March, 1908. In March, 1909,
the property was bonded to E. P. Drew, of Tucson, and work was
resumed on a small scale. Some ore, in part high-grade lead-silver
ore, was produced, but early in 1911 it was reported that the work
had been d%ontinued. The production, Wh’i}‘;h so far aslearned seems
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Flerre 16.—Plan o underground workings, Total Wreck mine.

to be more than 10,000 tons, was mostly made prior to 1902, especially
in 1881 and 1882, when the mill was in operation, and a five months’
run is said to have produced over $450,000, or about 7,500 tons.*
Develo pments and equipment.—The mine is well developed to a
depth of about 500 feet by shafts, tunnels, drifts, inclines, winzes,

' Hawilton, Patrick, The resources of Arizona, 2d ed., p. 131, Ban Francigco, 1883.
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and stopes aggregating about 5,000 feet of work. (See figs. 15 and
18.) Some of the principal openings are shaft No. 4, which 1s 460
feet deep and is inclined 35° 8., following the footwall of the princi-
pel vein; a main working tunnel tapping the shaft at a depth of 200
foet; and a 250-foot tunnel intersecting the vein on the 200-foot level.
The deepest vertical shafts are the Front and Roberts shafts, respec-
tively 185 and 200 feei deep, on the lower slope of the hill. The
levels in general lie about 50 feet apart vertically. They run north-
east and contain seversl hundred fest of drifts in both directions.
Tumnel No. 1 is 600 feet long and has an upraise to the surface at the
breast, s drift to the stope on
the southeast, and a 50-foot

/ north and south from the bot-
" 4 wenmos  fom. Tunnel No. 3 is 250 feet
T long, runs northwest to the
breast 80 feet below the sur-
face, and contains stoping to
Nhmme,  the northwest along vein No. 2.
S The main crosscut, in the bot-
tom of the mine, runs north
and is 800 fest long.

The property comprises a
group of seven claims, some of
g srang which are patented. The prin-
. cipal equipments are & 20-

Fiooen 37.~Disgreamatic plas o:veﬂm of St&mp b, anik i, . S

gl g etk horsepower engime. The ma-

chinery and plant are well

preserved. The camp and mill wers supplied with water pumped
from a spring 4 miles to the seuth.

Geology ~—The mine is in the dark-binish medium to heavy bedded
Carboniferous limestome, which is interstratified with heavy to thin
beds of light-gray quartzite. The rocks in general dip about 85°
SSE., which is approximately the inclination of the east and south
slopes of the hill in which the mine is located (Pl. XIV, B). They
are shown in a much better prossrved state in the mill tunmel than
iri amy other part of the mine. They are much faulted, for the most
part horizontally, snd somewhat folded smd contain one or more
systems of fissuree, of which the principal ones dip steeply to the

% T
b1l winze containing a drift to the
H north and to the east. Shaft
N No. 2 is 175 feet deep and has
3} a drift to the south on the 80-
g\ foot level and drifts to the
rn
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JOTAL WRECK MINT. )

aorth. - Thege rocks are intruded by small dikes and stringers of
divite. The Timestone is apparently the same as that at the Blue
Sy mine and in the dark ridge east of the Copper World mine. It
i« in general only slightly crystalline and contains some fossil re-
mains. of which a fragment collected as stated on page 50 has heen
wentified as a bryozoan and probably Tabulipora, from. the Penn-
syhanian.

The mine is dry, and no water has ever been encountered in it.

Deposits—The deposits occur pringipally in three so-called veins
and replacement ore beds, which are irregular zones, -as represented
in figure 17. They are mostly in or associated with ﬁssmos, especially
fisures of the east-west system, of which the two most important are
wepresented in figure 15, The fissures are about 90 feet apart. They
liwve u steep northerly dip, and the ore bodies occur on their north-
erly or hanging-wall side, mostly in the limestone and usually above
hls of quartzite. Some of the deposits extend from the fissures
along the bedding planes of the limestone as blanket veins or ore
heds.  Examples illustrating the relations of the ore bodies to the
fissures and the quartzite and limestone bedding planes arve shown in
fipure 18, in which @ shows also the leached zone in the fissure extend-
ing to a depth of about 250 feet, and & shows faulting denoted by
change in dip and offset of the quartzite beds along the flssule

The fissure or vein portion of the beds is more or less unifor mly
ahont 6 or 8 feet wide, but the width of the zone, comprising the
fissure vein and the replacement ore body in the adjoining limestone,
is many times greater, being in places nearly 100 feet, as shown in
figure 18, @. The deposits extend from the surface to the bottom
of the mine, where their lower limits have not yet been reached.
Though some good-looking ore bodies oceur in the deeper part of
(he mine, practically all the ore which was profitably worked was
found between the surface and the 350-foot level.

The ore is an argentiferous lead ore which ecarries also a little
copper in the deep part of the mine. It is contained in a mineral-
ized, altered, more or less crushed limestone gangue with calcite

~and infiltrated quartz in porous or honeycombed masses of various

forms. It is stained veddish brown, yellowish, greenish, or blackish
hy oxides of iron and manganese ‘md carbonates of lead and gopper-.
With it in places, as shown on the 450-foot level, are associated 40
or 50 feet of breccia and some light-colored argillaceous gougelike
material, locally called Chinese tale, which is probably kaolin.

The ore is practically all oxidized, scarcely more than a trace of
sulphide having yet been found even in the deepest part of the mine.
The principal ore minerals are silver chloride (cerargyrite or horn

silver), lead carbonate (cerusite), wulfenite (lead molybdate), mala-
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COPPER CAMP,
\ aite, nzurite, chrysocolla, and a little chaleopyrite, and perhaps lead
’agides. The associated minerals are hematite, limonite, vanadinite,
~ Juposite, siderite, and manganese oxides,

¢ Inthe surface ore, much of which is very rich, the principal mineral
¢ was cerargyrite. In the lower part of the mine, however, silver is
f anly sparingly present or absent, and copper, principally in the form
ol carbonates, occurs in its place. The principal vein is said to be
b feet wide, to contain considerable lead molybdate, and to average
4 per cent copper, 12 per cent lead, and 12 ounces in silver to the ton.

The early ore is said to have averaged in mill tests about $60 to the
ton. During the operation of the mill in the early eighties it was
worked to 84 per cent, and the tailings were concentrated and saved.
The cost of mining and milling was reported to be about $8 a ton.

"The-deposits seem to owe their origin to circulating thermal solu-
tions that accompanied or followed the intrusion of the underlying
granite.  Subsequently, so far as the workings now extend, the
deposits have become concentrated by percolation of meteoric waters
in the oxidized zone. In the processes of formation and.concentra-
tion of the ore the underlying quartzite beds which separate the
limestones into a series of subdivisions were important physical
agents in aiding mineral precipitation by arresting the downward
progress of the solutions.

"The mine seems to contain considerable good ore, but most of it is
probably of low grade. As some leads scem to have been lost on the
lower levels, the deeper part of the mine should receive detailed
examination before operations are resumed on any large scale.
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COPPER CAMP.

i, : GENERAL FEATURES,

;? The Copper camp is located 8 miles southwest of the Total Wreck
;- mine near the center of the Empire Mountains, in a north-south belt
. about a mile wide and 3 miles long, mostly in the west side of an
irregular open valley or embayment that extends novthward into
the heart of the range and is known as the Basin. The principal
settlement is mear the Hilton ranch, in the northern part of the
belt at an elevation of about 5,000 feet. It is reached by a wagon
‘road of easy grade leaving the Pantano road about a mile north of :
the Total Wreck mine. The deposits are in the same limestone belt Tk
1s those of the Total Wreck mine and extend from the granite con- L
tact on the north through the foothills and into the lowland on the

south. The rocks are principally the dark limestone with inter-

hedded quartzites, about the same as at the Total Wreck mine. They

dip in general about 45° SSE. or S.. They are faulted, folded, and
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TO: Jack Pierce
FROM: George Potter
SUBJECT: Total Wreck Mine, Job:No. 905

DATE: April 26, 1977

Preliminary metallurgical tests were completed on a composite sample of dump
ore from the Total Wreck Mine, Job No. 905. The ore assayed, in percent,
2.5 Pb, 2.5 Zn, 0.31 Cu, 0.042 Mo and, in ounces per ton, 0.004 Au and 3.75
Ag. Mineralogically, the major gangue mineral is limestone (calcite).
Quartz is present as quartzite or hydrothermal veins. Cerussite, some
smithsonite, malachite, aurichalcite, mimetite, mottramite, and a few small
grains of galena occur in the ore. Hydrous iron oxide occurs in the ore.
Pyrite is rare. There is jarosite in the material, and silver, in part,
probably is a constituent of the jarosite.

In summary, gravity concentration or froth flotation failed to provide
satisfactory silver recoveries from the ore, because less than one-half

of' the silver was so recovered although lead recoveries of 70 to 80 percent
were obtained. An assay of a gravity concentrate for zinc indicated that
zinc tended to concentrate with the lead. By fine grinding (100-mesh) and
cyanidation for 72 hours, about 62 percent of the silver was extracted.

A brief resume of the tests follows.

I. Sink~Float

A sample of the plus 1/2-inch size ore was screened, and the screened
sizes were treated separately by sink-float in a heavy liquid at 2.70
specific gravity. Overall, the combined sink (concentrate) product
represented 30 percent of the weight of the ore, assayed 5.7 percent

Pb and 4.7 ounces per ton Ag, and contained 81 percent of the total
lead and 45 percent of the total silver in the ore. One of the richest
sink products, the minus 1/2-inch plus 1/b~inch, assayed 12 percent Pb,
9 ounces per ton Ag, and 14 percent Zn, thus indicating that the zinc
tends to concentrate with the lead in the sink product and doubtless
carries any associated silver with it.

II. Froth Flotation 4

A sample of the ore was ground to 17 percent plus 65-mesh and processed
by sulfidization and froth.flotation. About TO percent of the lead,

but only 25 percent of the silver, was recovered. The flotation concen-
trate assayed 38 percent Pb and 18.6ounces per ton Ag.



MIMO T0:  Jack Pierce (Cont'd)
FROM:  George Potter
SUBJECT: Total Wreck Mine, Job No. 905

DATE: April 26, 1977

LIl. Cyanidation

Ore ground to 100-mesh was cyanided for 72 hours. About 62 percent of
the silver was extracted. Reagent consumption was 5.4 pounds of NaCN
and T pounds of lime per ton of ore.

Conclusions

Although moderate recoveries of lead can be made by gravity concentration

or flotation, fine grinding and leaching will probably be required to ob-
tain even moderate silver recoveries. Indicated cyanide and lime consump-
tions are relatively high. To Jjustify the expensive plant implied, large
reserves of similar grade ore, or higher grade ore in lesser amounts, would
‘be a requisite. A limited amount of dump ore alone would probably not
Justify an elaborate plant. Some zinc by-product might be possible. Copper
and molybdenum were not studied in this preliminary evaluation.

Recommendations

Inasmuch as the tonnage of these refractory dump ores probably would not
alone justify a treatment plant, future studies'should be guided by the
amount and type of underground ores available. If sufficient underground
reserves are estimated, then the following tests will be helpful.

1. Attempts to make saleable lead, silver and zinc products by gravity.

2. Froth flotation to recover additional lead and silver (also possibly
zinc).

3. Cyanidation of the tailings.
4. Examination for a possible wulfenite by~-product .

Through special arrangements owing to the Company's interest in the projeét
a saving of one-third to one-half may be effected in the above suggested
test program, estimated at 160 to 200 hours, resulting in a cost on the

order of $4,000 to $5,000. L
oo FoTlux
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ce: Joe Keane
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Froms

Subjects

Purposes

Sampless

Tucson, Arizona
April 7, 1977

Dr. Réshan B. Bhappu

Vice President

Research and Development

Mountain States Mineral Enterprises -
Tucson, Az, 85731

L. Dudas

Mineralogist

Research and Development

Mountain States Mineral Enterprises
Tucson, Az. 85731

MINERALOGICAL REPORT

Mineralogical Examination of Hand Samples and a Composite Ground
to Minug 10 Mesh and Split on 48 Mesh Screen from the Dunps of
the Total Wreck Mine, Empire Mountains, Pima Cos, Arizona.

Project No. 905.

To determine the mineral composition of the samples in particular

respect to their silver, lead and zinc mineralization.

Four hand samples were chosen for mineralogi¢al work from the bulk
material collected ( for sampling purposes) from the trenches cute
ting the existing dumps. The bulk sample was crushed to minus

10 mesh, mixed and composited. A 1000 grams sample was cut out from
the composite for mineralogical examination. This (1000 g) compo-

site was split on a 48 mesh screen.



Hand Samples & Comnosite, Total Wreck Mine,

April 7, 1977
Ore thin section was made of each of the hand samples and two of
each of the screen fractions. Thgn tw6 polished sections were

' made from the hand samples and also two ffom each of the screen

fractions of the composites. v
The thin and polished sections were observed.under transmitted and
reflected light, polarizing microscope respeétively. The resul;s

follow.

MINERALOGY.

TRANSPARENT MINERALS predominate in the hand samples and the screen frace

tions of the composites.

Calcite is the major transparent mineral in the composiﬁe, which should
be representative of the total aﬁount of the received sample. The .amount of
thé calcite is greatly variable in the hand samples (from trace to 90 volume
percent) due to the nature of selection, which was aimed to choose conspicuous
minerals rather than random distributioh. According to the microscopic ob-
servation the calcite seems to occur in two distinct formss (1) very fine
grained (sedimentary rock component) and (2) medium to coarse grained vein
fillings (bydrothermal calcite). 1In the coarse screen fraction (plus 48 mesh)
most. of the calcite is locked, only 32 percent of the total calcite is free;
in the fine fraction (minus 48 mesh) of the composite, ‘however, the major por-
tion (66 percent) of the calcite i# free.

Generally the calcite is associated with quartz (this association is
present in both, the sedimentary rock and in the hydrothermal vein), chlorite,
serpentine, cerussite, hemimorphite, smithsonite, willemite, hydrous iron
oxides, pyrite, chalcopyrite etc. Among these minerals hydrous iron oxides are

the major locking components of the calcite. Most of the calcite is impreg-



Hand Samples & Cor-osites, Total Wreck Mine
April 7, 1977
nated and in lesser degree is locked with (discrete) hydrous iron oxides.

The grain size of the calcite varies between 10 and 1000 microns.

Qggggg 1s the second most frequent transparent mineral in the observed
samples. It isimore frequently present in the hand samples (even if not in
high amounts) than the calcite. The amount of quartz almost equals that of
the calcite in the coarse (plus 48 mesh) and it is almost half of that in the
fine screen fraction (minus 48 mesh) of the composite. Most of the quartz
(75 percent of the total amount) is locked in the coarse (plus 48 mesh) and
most of it free in the fine (minus 48 mesh) screen fraction (70 percent of
the total quartz) of the composite. Hydrous iron oxides are the dominant lock-
ing components with quartz. The hydrous iron oxides usually form fine scales
or thin coating on the surface of fractures and cracks of the quartz grains,
Besides hydrous iron oxide, Ehe quartz is locked wité calcite, chlorite, ser-
pentine, hemimorphite, and malachite in this order of frequencies,

The quartz, similarly to calcite occurs in two distinctily differept
forms, ass (1) fine grained (sedimentary, metamorphic) quartzite, and (2) small
to medium grained vein filling (hydrothermal) mineral.

The grain size of the quartz ranges from 8 to 500 microns.

Chlorite, Serpentine, and other micas are third in the sequence of fre-

quencies among the transparent minerals. Théy occur in fine flakes or matted
agpregates. It seems that the sérpenﬁine 1s the dominant mica type mineral
(layer silicate) in the samples (hand and composite) followed by chlorite; se=-
- ricite and a few biotite. Some of the micas are iﬁpregnated with hydrous iron
oxides. Most of the mica type minerals are free even in the coarse (plus 48
mesh) screen ffaction of the composite and only a small amount is locked with
calcite, quartz and with the above mentioned hydrous iron oxides.

The grain size of the micas vanes between less than one micron and 40

microns for the individual flakes. The aggregate size may reach 1500 microns



Hand Samples & Comnosites, Total Wreck Mine,
April 7, 1977

(n the coarse plus 48 mesh screen fraction of the composite)

Willemite (ZnSiOa) and Hemimorphite (Zna(0H5281207.H20) are minor mineral
componenﬁs in the samples but they represent the major (economically valuable)
zinc minerals, “Both minerals occur in aggregates of .prismatic crystals. The
Ifan shaped arrangement of these prisms are more conspicuous in the hemimorphite
aégrégates. The hemimorphite shows lower refractive index than the willemite,
thch is a main criterion (besides cther optic properties) in differenciating
between the two minerals. Both, the willemite and the hemimorphite usually
line cavities and vugs in the vein and are associated with quartz and 'in les-
ser degree with smithsonite, calcite, cerussite etc. transparent minerals.
Generally hydrous iron oxides coat the surfaces of both minerals.

The grain size of the willemite. and hemimorphite ranges from 20 to 300
microns for the individual prisms. The size of the aggregates may reach 1500
microny.

| Smithaonite is a minor mineral in the composite, but in some hand sam-
ples it is one of the dominant minerals. It occurs as medium to coarse sized
gfains and pgrain aggregates filling fractures and cavities. The smithsonite
regularly is associated with calcite, malachite, cerrusite and other transparent
mincrals in this order of ffequencies. Very often the smithsonite is coated
with hydrous iron oxides along its rhombohedral cleavage planes.

The grain size of the smithsonite varies between 40 and 400 microns.

Mot tramite (PbCuOHVOa) is a minor to trace mineral in the samples. It oc-
curs in small crystals, lining cavities and vugs. The mottfamite is associ-
ated with calcite, smifhsonite, quartz, willemitg etc. transparent minerals.,

Occasionally it is coated with hydrous iron oxides. The grain size of the

+ mottramite ranges from five to 80 microns.



Hand Samples & Comnosites, Total Wreck Mine,
April 7, 1977
Cerussite is a minor.component but it is the dominant lead mineral in the

samples. Its amount is relatively low in the screen fractions of the compo-
site, but it is moderately high in a few hand samples. The cerussite is asso-
ciated with caléite, smithsonite, malachite,'quartz, mimetite etc., transparent
minerals. In many instances the cerussite is also coated with hydrous iron
‘oxides.
' The grain size of the cerussite varies between 20 and 400 microné.
Mimetite (PbsclAs3012) is a very minor consituent in the composite. It
was not detected in the hand samples but this does not exclude its ﬁresence in

the deposit. The mimetite usually is associated with cerussite, calcite, smith-

sonite, quartz etc. transparent minerals in the samples. It may.also grade

into pyromorphite (Pb501pjol2) which was not seen but it can occur in the de-
posit along with wulfenite (PbMoOa)'which was not detected either. They all

belong to the same mode of formation. The grain size of the mimetite ranges

from five to 100 microns.

Malachite, Chryrocolla, Aurichalcite are minor components but ma jor copper

minerals in the samples. Their amount is low in the composite but in some of
the hand samples they might be the dominant minerals. Generally these copper
minerals are intergrown with calcite, cmithsonite, cerussite etc. transparent
minerals. The malachite and aurichalcite occur as long needles, while the
.chysocolla forms fine crystal aggregates. Some of these copper minerals are
impregnated with hydrous iron oxides.

The grain size of these copper minerals vary between four and 400 microns.

Jarosite (KFeB(OH)6(304)2) is a minor but frequent condituent in the sam-
ples. The composition of the jarosite varies between wide ranges. It may

contain valuable elements, such as silver (argento-jarosite) or lead (plumbo-

Jarosite) etc. Generally it is associated with hydrous iron oxides and most
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April 7, 1977

of the transparent minerals particularly calcite, smithsonite, cerussite,
quartz, willemite etc. The optic character of the jarosite noticably changes
with-its'composition and all type of tra;sitioﬁ is possible. This makes its
identification difficult, particularly in association with hydrous iron oxides.

The grain size of the jaroéite ranges from three to 200 microns.

OPAQUE_MINFRALS are preseht in noticably lesser amount than the trans-

parent minerals.

Hydrous Iron and Maneanese Oxides predominate among the opaque minerals.
They occur in two distinct typess (1) discrete, solid grains with smooth or
porous surface, and (2) diffuse impregnation in foreign host minerals.

Gocthite, Limonite group, todorckite, nsutite etc. belong to the first

group. They appear in well delineated solid grains,‘disseminnted among the
transparent minerals. A large portion of the hydrous iron oxides seem to be
alteration products of preexistent pyritc. The smaller portion of the hydrous
iron oxides apparently arc derived from magnetite-hematite and iron contalning
silicates. This latter mode of formation is applicable to the hydrous manga-
nese oxides (todorokite, nsutite).

The second type of occurrence of the hydrous iron and manganese oxides are
very wide sprecd in the samples. The circulating surface water carries ample
amount of iron and manganese. This water soaks (impregnates) the surréunding
soft minerals or seeps through cracks and fractures and when the physical-
chemical conditions are favorable it precipitates fine flakes of iron and man-
ganese compoundse. These give a yellow-brown-black color to the host minerals
or they coat them with a very thin film of the above dark color. Naturally
the circulating water helps to decompose minerals which may carry other ele-

ments, such as copper, lead, zinc, silver ec., besides iron and manganese.
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These elements may co-precipitate with the hydrous iron and manganese oxides,
thus cheAyelyow brown impregnation (fine iron flakes ) and also the discrete
minerals, goethite, limonite group etc. may, carry silver, copper, lead etc. as
solid solution.“, ’
The grain size of the discfete hydrous iron manganese oxides varies be-
tween four and 600 microns. The size determination of tﬁe iron-manganese im-
éregnation is almost impossible due to their diffuse nature.
Sulfide minerals are present in the.samples but only in trace amounts.,
Pyrite is the dominant trace sulfide in the samples. It is presént in
both, the hand samples and the screen fractions of the compoéite. The pyrite
usually occurs in small idiomorphic crystals disseminated in the transparent
matrix. |
The grain size of the pyrite ranges from four to 100 microns.

" Chalcopyrite is the second most abundant trace mineral among the opaques

in the samples. It occurs as small, irregularly shaped grains dispersed in
the transparent matrix.
The grain size of the chalcopyrite varies between two and 60 microns.

Chalcocite and Covellite are also present as sub-trace minerals in the

observed samples. Their grain sizes range from two to 40 microns.

Sphalerite and Galena were also seen in the minus 48 mesh fraction of

the composite. They are present in a few free grains.

Their grain sizes vary between eight and 80 microns.

Rutile is a frequent minor oxide mineral in the samples. It occurs in
small, disseminated grains or grain aggregates usually associated with quartz
and mica. The rutile grains show light yellow internal reflection a sign of
low iron content.,

The grain size of the rutile ranges from five to 60 microns. The aggre-

gate size may reach 120 microns.
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Plattnerite (Pboz) was discovered in the first hand samge. It occurs in
medium size, strongly anisotﬁbic grains. Since the deposit carries a number
of oxide-type lead minerals the presence of the plattnerite is not surprising.

The grain éize of the plattnerite varies between four and 100 microns.

No silver mineral was seen in the observed sample, which does not mean that

they'are not present.

DISCUSSIONS.

1. The received samples are typical of the oxidation zone of a lead-zinc
replacement deposit. The microscopic examination of the screen fractions of
the composite indicates, that more than half of the material is waste gangue
and only less than a third of the total amount of the minerals belong to the
egoﬁomically valuable group.

2. It seems that the zinc minerals dominate among the economically valu-
able components. Willemite and hemimorphite (both silicates of zinc) are the
ma jor zinc carriers in the samples followed by smithsonite, aurichalcite, mot-
tramite and sub-trace sphalerite. The presence of the sphalerite has a gene-
tical significance which points toward the original source of the zinc in this
deposit, |

3. Lead minerals are second in sequence. Cerussite is the dominant lead
mineral, followed by mimetite (perhaps pyromorphite and wulfenite), plattnerite
and galena. Most of these minerals are oxidation products.of a hypogene sulfide
which in this case, obviously is the galena. Unfortunately only a few graing of
galena ae present in the composite &michzreifree of any inclusions) Thus it

can not be stated that the galena is a silver carrier.
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4. Copper minerals are minor but fairly frequent components in the com-
posite. Malachite seems to be the major copper mineral with some chrysocolla,
aurichalcite (which also contains Zn) aﬁd chalcopyrite. Again, the occurrence
of the chalcoéyt#te shows the hypogene source of copper in the deposit.,

5. Since n; discrete silver mineral was found in the samples but the as-
say shows almost four ounce of Ag, it can be postulated that the silver is
present as a solid solution in some of the oxide minerals. The most likely
hosts for the silver are the hydrous iron and manganese oxides, The silver has
some affinity, particularly to the manganese oxides. The observed samples and
composite represent the oxidation zone of the deposit, thus it is possible that
the circulating surface water, which is partially responsible for the decompo-
sition of the original sulfides, carried some silver also. This silver could,
perhaps, coprecipitate with the hydrous iron and manéanese oxides, which,on
the other hand, are coating or impregnating the transparent host minerals, a-
mong them the zinc, lead, copper silicates, carbonates, vanadates etc.

Thus the recovery of the valuable elements (Ag, Zn, Pb, Cu) is imp;ired
by the hydrous iron oxides, in any applicable metallurgical process.

6+ It can be assumed that in the depth the original sulfide veins or vein-
lets (containing sphalerite, galena, chalcopyrite, tetrahedrite etc.) scill
exist which might represent a recoverable ore. This naturally can be ascer-
tained and evaluated only by diamond drilling. |

This assumption is based on the persistent presence of sulfide in the sam-
ble and the hydrous iron oxide pseudomorphs after pyrite, which indicate that
there was a preexistent sulfide mineralization (vein forming and ‘di{sseminated)

in the deposit.

Tables of volumetric percent distribution of transparent and opaque minerals

SN

in the observed samples, are appended.
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Volumetric Percen. Distribution of the Transparen. Mineral Components in land

Samples and Composites from the Dumps of the Total Wreck Mine, Pima Co., Arizona,

Hand Samples Composlite

Names of Minecrals 1 2 3 4 +48M  ~48M
Calcite free 89 5 15 8 20

"  locked we. quartz ‘ 3 tr

" " chlorite,serpentine 1 2

L " " cerussite . tr

" " " hemimorphite 1 tr

" v v gmithsonite 2 tr

" " v hydrous Fe oxides . C 10 8
Quartz free 1 5 30 75 6 12

"  locked w. calcite 4 tr

" " " chlorite,serpentine 2 tr

" " " cerussite

) L " smithsonite

" " . " hemimorphite 2 tr

" * " malachite etc. 1

" " " hydrous Fe oxides 9 5
Chlorite-Serpentine free 25 10 5

*  locked w. calcite tr

1] " (1] qunrtz 1

" v 1 cerussite

" " " gmithsonite

o 9 " palachite

" " " hemimorphite

" " " hydrous Fe oxides 3 2
Cerussite free 20 5

"  locked w. calcite 10 tr

" " 1" quartz tr

" " " gnithsonite

1" " " malachite

" " " hydrous Fe oxides tr 3
Smithsonite 15 30
Hemimorphite 4
Villemite 6
Malachite,Chrysocolla,Aurichalcite 20 2
Mottramite tr 1
Mimetite . 1 1
Jarosite 3 4
Hydrous Iron Oxides impregnation S

" " " " calcite 10 15 25 12 12

" " " 11} quartz ' 7 4

" " " " malachite 6 3

" " " " cerussite tr 1

Total . 100 100 100 100 100 100



TABLE I1,

Volumetric Percent Distribution of Opaque Minerals in Hand Samples and Composite

from the Dumps of the Total Wreck Mine, Pima Co., Arizona

: Hand Samples Composites

Names of Minerals 1 2 +48 -48
Transparent gangue 74 ' 78 12 5
" impregn. we hydrous Fe oxid. 35 40
8 locked we hydrous Fe oxides 20 8
" v " pyrite 1l -
" ' chalcopyrite tr tr
" " " galena tr tr

" " " gsphalerite 1
U " " hydrous Mn oxides ' 6 3
" "o putile 3 1
Hydrous Iron oxides (goethite etc.) 15 10 10 20
" locked w. transparent gangue 3 6
Hydrous manganese oxides 5 8 5 8
" locked w. transparent gangue 2 3
Pyrite tr tr tr 1
Chalcopyrite tr tr tr
Chalcocite =Covellite tr
Galena tr
Sphalerite tr
Plattnerite 3 ; tr
Rutile 3 4 2 3

Total 100 100 © 100 100
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' One Bodies

Ore body # [ a//zwmngz A=1060) averaged / Lrom <seven
sanplea daken on thaee sides of the block) 5.5% lead,
8.5 034 pen ton sidvern, 025 oz, pea ton godd and (.11%
copper. 1 his ;K,gi.ve/.i approximately 7k metals pen don, most
of which is Leads Of a (000 Zon block of matenial that
olves domething on the onden of 70 Zons of metals, 60 tone
of which are lead valued at alightdy mone than 12,000
nel vadue, It aloo gives about §500 oz, of ailven which
at #1.50 per ounce, net value yields some $12,750, about
[0 tons of copper uwhich at 2% a pound net valued at
#5000, probably moat of which is non~necoveaable as with
aome. 25-30 ounces of godd, Nevertheless, in this amall
block alone there at least appears 4o be dome 225 Ao
330,000 net value in metals, Simidan situations occur
along vein 2 in the Vail Tunnel and should mone #han
Likely occun in vein #l which is yet 2o be acen,

Fossible Nethods To Use
in anea A, the one lies in a bed 5 feet thick,
dipping 4o the soulheast about 35°, the one being simidar
Lo the jelly in a sanduwich, The moal Likedy method o
newove hia material Lo moom and pillan, robbing pillans
and neineating, 1his is accompdished by driving a
honizonial dnift thmough the bed (500 foot devel main



crosscut) then following ihe bed upwands with a %' x 5'
naise on about (5" centens such as dooking in doans down
a hall., Ajden a series of naives have been driven ihen
connecting them paralled 1o the fmi&ge drift at eilhen
nequdarn on inneoulan indenvals, and deaving pillare 1o
protect the /za({&g,e duift, When the limits of the one
body .;!L(ZVQ been neached, atarting jaom the janihest cornen
[rom any accesd raide on daiid, ahooting out the pillans,
Letting Lhe back cave, and reineating, 90k extraction
can be realized, On vein il on vein ité /d/za,wgz A=1001)
there io a eirong langing wall and a etwong oot wall,

Ve can use a shaink atope on cut and [idl method with
the hodlage drift eithen dniven in the vein on in the
foot well, ihie being decided by the grade of ore and the
quanitity.

' /(/pu.t o/ Oplonation Available

Cxplonation methoda applicable do {his slluation are
dnidding, conre dailling, pneunmaiic dony hode dnilling,
rodany daidling, daifting, and shafit sinking. (one
drilling, as I've previoualy said, is vewy expensive Ljf
done by contracton and equipment is expensive if done by
lodad Wreck Nining (pmpany, Thene ane tuw iypes of cone
drilling that we can use==dunjace and undegnround conin.

Surface core dailling would probably be a jairdy inexpensive



unii, Q'hde/zg;/www[ cone drilling, on the odfen hand, when
coupled. wilh prewmtically win dailling equiprent, punps,
ete,, o the extent of a 600 (Fly and Zhe added coat of
a donge conpresson would appear o be paohibitive. So
far we have seen that there io a lange quanitily of
minenalized motenial and that the hill probably will not
how any darge high grade bodieas, lThenefone, 1 believe
we can gei saiisjactony nesulis using a darge bore
dniiten (inatead o) a cone drill) which can be used on
the sunjace and wndenonound, Ao with a pnewnatic daild
we widl have dess cosd in daill sites, nore ease in
sedmup and handling, quicken nesulis by a facitor of at
deasd live, and in cade of an accident such as aticiing
a atning of Aools, will be less of a lose, 7o thene
are dess maindenance waries,

Shaji sinking, a vewy expensive operation, appeard
Ao be oo expensive jon this dype of exploration. Un ihe
other hand, dniting would be a method o be wsed only in
centain inatances, bul would have inneiulable nesulta,
Allthough i is expensive, I believe ajien a crew is
uined thich wonld naguire only o abowt dime, it vonld
be dess expensive than cone dailling.

[ henefone dnilling and drifiing appean 1o be ihe
ondy jeasible methods fon exploralion,



Froposed (xplonation Hork

Raises: FRaise atation #l at the dop of the east
access raise follows a jractune daiving back parallel
wih veins [ and 2. ﬁi&l@t&&;@ﬁﬂﬂ Lo very Light but
depoails seen Ao enlange with depih, Long hole cbu,é&_ng
L0 indicated, Siation 3-6 explonation naise, a vetical
explonation naise ail slation 3-6, on an inclined ratse
collaned aomewhere between 3-6 and 3-7 in 1he mineralized
planes sloun in {igure one page Il of the fiuguet repont
ahould be approximaiedy 40" in depih ending in ihe shape
of al, with the dni't running N 45° & and S 45° W [nom
the end of il Jon approxirately 20 leel in elthen
direction. laterial collected fnom ihis naise will be
teated fon possible milling one, Raise odation #8, some
20 feet south of unvey atation 4=8, is apparenidy some
10 {o 15! below the bedding plane, Une bedding planes
show minenalizalion in Figure | of the Auguat nepont only
ol a dower elevation, 1 believe it would be advantageows
Ao drive a 20" vertical 4 x 4 naise, Hhuws crossing indo
the minenalized planes and proving uhethen on not
mineralization exiats, Raise atlation 9, dome 40' farthen
gowlh in ihe drifi shows a emadl sean of lrad one wiih
5% co,opaz. in a Liohtdy mineraliged bedding plane. Ve
appeans io me inai donp=hode dailling would prove o be

Ahe beat jomn of explonalion on euch a amall scale.



500" deved wain crosscut (W), a drilt collared ai
atation V-2, munning nostheasterdy to alation A-G is
approxirately 200" in lengih, 1t dimensions are 77 % 74,
The purpode fon which io o explore, give acceds Xo Lowen
area A and Ho ventilale area A, Hpproximately 90! north-
weal o dhe collan, dhe new daifi should intensect the
itl vein, Minenadization shoudd be 4 to 8 jeet in widith
wundng jrom near the surjace o de untnoun, he
itl vein habloge driii | 500! devel) weuld probably be
dniven only alien proving the exislance o one along
vein it (o croas seclion of uhich io included in dnawing

A=1001), and a‘ten all oihen explonation wonk ia [iniched,
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THE TOTAL WRECK
ARIZONA’S FORGOTTEN ‘““BONANZA’ MINE

by
GREGORY P. DOWELL*

* This article is drawn from a chapter in the author’s master’s thesis, “History of the Empire
Ranch,” completed at the University of Arizona in 1978.
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/ Total Wreck Mine

Pima County, Arizona

Location and Access:

Thé Total Wreck Mine is located in Section 3, Township
18 South, Range 17 East, in Pima County, Arizona. It is at
the approximate center of the USGS Empire Mountains Quad-

rangle. At the present time, the best access is by new dirt
roads that are not shown on this 1958 map. This route is
detailed at the end of this report for anyone wishing to
find the property. The trip is slightly over an hour by car

from Tucson.

History and Ownersﬁig:

The Total Wreqk Mine workings are covered by one paten-
ted claim owned by Mr. J. V. Wilkinson of Temecula, Calif.
This claim has been in his family since his grandfather
originally started the mine. In November of 1976, the Solo
1l to 11 Group was staked by the writer adjoining and sur-
rounding the patented claim to cover possible extensions of
the ore zone. This was done in cooperation with Mr. Wilkinson.
The required location drilling was completed in February of
1977, with the claims and the location work being recorded

in Tucson and with the Bureau of land Management,

Section 3, where the claims are located, is divided
between private and State of Arizona ownership of the sur-
face rights, with the mineral rights being refainéd by the
Federal Government. As a result, it was open to location

under the Federal Nining laws at the time of staking.
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The mine was discovered in 1880, and went into pro-
duction with a 70 ton stamp mill in 1882, In the initial
two years of operation, there is a recorded production of
about 500,000 ounces of silver, from ores averaging over
60 ounces to the ton. After the initial operation, leasers
at various times have produced an additional half million
ounces of silver with some lead recovery. During World
War i the mine was operated for about 18 months for its
wulfenite content, occurring in the lower levels. This

operation ceased when the market for wulfenite collapsed.

Investigation of Oxide Ores:

There are some headings in the mine workings that have
fairly good oxide ore, averaging about 5% Zinec, 4% Lead
and 5 or 6 ounces of silver. In addition to this, there are
over 50,000 tons of dump ore averaging 2.5% lead, 2.5% zinc

and 4 ounces of silver. Tests were made by Mountain States

Engineers to see if recovery of these values was feasible,

Flotation, Gravity Concentration and Cyanidation tests

were made, but recovery was not good, except for the gravity

concentration of lead. However, only 454 of the silver was

recovered with the lead.

A Mineralogical examination of the ore by Mountain
States showed that the zinc was almost entirely in the form

of the silicates willemite and hemimorphite, and that there

were no visible silver minerals, The mineralogist postulated

that the silver is present as a solid solution in some of

the oxide minerals, probably in the hydrous iron oxides.,
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In the cyanidation test for recovery of silver, ore
ground to 100 mesh was cyanided for 72 hours, with the
extraction of about 62% of the silver. Reagent consumption

was 5.4 pounds of NaCN and 7 pounds of lime per ton.

The conclusion drawn from these tests was that a
simple method for the recovery of the silver was not prac-
tical, and the probable volume of material available would
not warrant the cost of the plant that would be required to

recover the lead, zinc and silver.

Traces of pyrite, chalcopyrite, galena and sphalerite
were seen in the ore under the microscope, which suggests
the original composition of the sulphide ore. The presumed
downward extension of the ore zone below the water table
into the primary sulphide zone is one of several targets

for recoverable ores at the prospect.

General Geology:

The exposed country rock in the mine area isvchiefly
interbedded limestones and quartzites, with a thin series
of red mudstones just above the mineralized horizon. These
were thought to be of the Permian Concha by the USGS (1915),
but there is some doubt about this. Perry believes that .

they are younger,

The main structural feature of the area is a low angle
overthrust fault just east of the mine workings, dipping
to the east. The hanging wall of this thrust is composed
of interbedded quartzites, with limestone totally absent.

W d— ..
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The fault can be traced by the 40 degree change in strike
of the beds on the hanging and footwall sides. The footwall
sediments generally strike N 60 E, while the hanging wall
quatzites strike N 20 E. With the exception of small dikes,

no igneous rocks are exposed in the mine area.

Structure and Ore Deposits:

The main ore deposit is a replacement of a limestone
bed. In places, the ore horizon reached thirty feet or more
in thickness, although the average was probably eight to
ten feet. It strikes N 60 E and dips 35 degrees to the
southeast. It has been followed from the outcrop for 500
feet down the dip, although the deepest workings are only
90 feet below the surface due to the favorable topography.

Two other mineralized horizons were encountered. A
copper-bearing horizon about 30 feet above the main ore
zone, and another about 50 feet below it. The latter is
only exposed in the "Proust Shaft". Some mining was attempt-
ed here, but the bed was relatively narrow at this point,
The copper horizon was not mined. It is exposed on the sur-
face and the upper tunnel, and it is probably this same
horizon exposed in the raise from the Vail Tunnel. As well

as copper, it carries values in lead and silver.

Probably the most significant structural feature ex-
posed in the mine workings is the Vail Vein-Fault in the
Vail Adit. This fault was mined across a width of six to
ten feet. It strikes N 70 W and dips about 70 degrees to
the northeast. The trace of this fault and mineralization

can be seen at one or two points on the surface and in the
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workings just above the Mill Adit level, near the main in-
cline., One other N 70 W fault is to be seen by the collar
of the first winze on the Mill Adit level. This fault 1s
not mineralized at this point, but ore begins in the miner-
alized bed on the footwall side of the fault.

The best ore in the mine appears to have been controlled
by the N 70 W faults. Mineralization was both up and down
dip in the favorable horizons on either side of the main
Vail Fault for a distance of several hundred feet, with the
best widths being within 150 feet or so on eitber gside of it.
Mining on the Vail PFault itself was chiefly from the adit
level to the surface, with down-dip exploration being limit-
ed to about 30 feet below the level.

A raise at the end of the adit exposes good mineraliza-
tion, probably localized by the crossing of the Vail Fault
with a strong N 65 B fault. However, the mineralized expo-
sure at the head of the raise is approximately on the down-
ward projection of the copper-bearing horizon exposed in

the upper workings.

Near the southwest corner of Solo N2 7 claim, a shaft
and several open cuts expose a mineralized bed of limestone
about six feet thick, similar in character to the main Total
Wreck ore zone., However, little is known about this showing,
as the trenches are badly sloughed and the shaft inaccess-
ible. There is probably a major fault in the immediate area
of these workings, as there is a notable change in strike

and dip of the surrounding limestones just east of the

prospect.
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On the north side of the hill where the Total Wreck
is located, interbedded limestones and quartzites are ex-
poséd, as shown on the geologic map. The overthrust fault
passes near the foot of the hill. There are two limestone
horizons exposed on the north side of the hill that look
especially favorable as hosts to other possible mineral-
ized beds. The higher bed has a considerable amount of
silicification in the form of small quartz veinlets near
its contact with the overlying quartzite. The other is a
fifty foot thick limestone horizon, well iron-stained, ex-
posed just above the road on the north side of the hill.
At one point a prospect pit was sunk on this bed. These
two beds are approximately 500 and 750 feet respectively

down section from the Total Wreck Horizon.

'//’// About a mile east of the Total Wreck, in Sections 1 & 2,
a series of shafts and trenches expose mineralized lime-
stone beds very similar in appearance to the Total Wreck
ore, except more silicdum. A grab sample of this material
from the dumps ran 5 ounces of silver. It occurs in a sin-

ilar series of interbedded limestone and quartzite as the

Q§§zotal Wreck. :

West of the Total Wreck, several small orebodies were
mined along the contacts of limestone and quartzite beds,
similar geologically to the setting at the Total Vreck.
Production figures for these properties are incomplete, but
it is obvious from the dumps that the workings are not as
extensive as the Total Vireck, so that it 1s presumed that

production, as well, was considerably less.
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Conclusions:

From the testing done by Mountain States Engineers,
it appears that further work on the exposed oxide ores at
the Total Wreck is not warranted. However, as mineralization
continues to be strong in the lower workings, it is very
likely that this mineralization will continue down dip
below the water table, and a good zone of sulphide ore

could be encountered.

Probably the best exploration target, however, will be
drilling across the stratigraphic sequence, testing some of
the lower limestone beds. About 800 feet of this sequence
is exposed on the north side of the hill, at which point
the unit is overlaln by the quartzites on the hanging wall
side of the overthrust fault. But, as the fault dips away
from the mineralized area at a flat angle, it does not
interrupt the sedimentary sequence at depth., By the same
token, the overthrust fault would not cut off any extension
of the Total Wreck zone which might exist to the east of

the present exposures in the mine workings.

Respec 1ly Submitted,

!

v
Fiarz é%7ﬁﬂ%%f'
uan Mufio

/

Seattle, Wash,
August 31, 1977
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TOTAL WRECK EXTENSION SUBMITTAL /78

INTRODUCTION
The Total Wreck prospect is located in the Empire mining

district, Pima County, Arizona, approximately thirty miles south-
east of Tucson. Travel time is about one hour via I-10 and six
miles of 4-wheel drive roads.

Silver mining at the Total Wreck mine commenced in 1881 and
ended in 1911; however, the majority of the 500,000 ounces of
silver production was from 1882 to 1884. After the initial oper-
ation, leasérs at various times have produced an® additional half
million ounces of silver with some lead recovery. During World
War I the mine was operated for about eightteen months for its
wulfenite content. Mines in the Hilton,or Copper Camp, three miles
to the southwest, were active up the middle Fifties where copper,
lead, zinc, silver ores were mined from veins in a Laramide stock,
skarn mineralization at the contact of the stock and Paleozoic
sediments, fissures in quartzites and replacement deposits in the
Paleozoic limestone, the latter being the most prolific.

The Total Wreck prospect includes two spacially separate silver-
gold prospects: one prospect in Cretaceous Bisbee Formation ad join-
ing the Total Wreck; and,the other is approximately one and a half
miles to the east in silicified Permian limestone known as the East
Zone.

This report summarizes the general geology of the Total Wreck
mine area and describes the two prospect separately.

GEOLOGY

The Empire Mountains are composed of a number of thrust blocks
which consists of Paleozoic sediments. The fault outcrops on the
western flank of the range and dips to the east. East-west tear
faults are fairly common.




Pg. 2

The Total Wreck area is tectonically above the northeast
trending thrust fault by some 1,000 - 2,000 feet, however, the
writer feels that more are present in the overlying sequence of
Paleozoic rocks. Immediately east of the Total Wreck mine a thin
flat fault dips easterly and has been weaklwéilicified. This
structure can be traced southerly along the eastern flank of the
range and extends through our claim block. It can be seen in a
number of prospect pits. The low angle faults in the area typi-
cally dip éiE;athirty to forty-five degrees.

Finnell's open file USGS map of the area shows a complete
stratigraphic sequence in the Total Wreck area with the Rainvalley
being partially covered by Cretaceous Glance conglomerate.

The majority of the production at the Total Wreck came from
a N60°E 35°southeast replaced sheared limestone bed. The mine is
a major fault intersection of two east-west high angle faults, a
N70’W 70°northeast, and a N30'E 85°southeast. There has been some
replacement of the limestone but the writer feels that structural

\\yl) i

preparation has played the dominant role in mineralization.

TOTAL WRECK EXTENSION

Introduction: This prospect consists of eleven unpatented
mining claims that are contiguous and surroun@&he Total Wreck
patented claim. The former owner, Mr. J. V. Wilkinson, deeded
the property to the University of Arizona in 1986. Jim Poulter
and Ray Roripaugh located the Total Wreck Extension group in the
Spring of 1986. |

Section 3, where the claims are located, is divided between
private and State of Arizona ownership of the surface rights, with

the mineral rights being retained by the Federal Government. As a
result, it was open to location under the Federal Mining Laws. Both
of our anomalies are on State surface and we expect no conflict in
that direction.

Approximately one hundred samples were taken and two anomalies
were generated in the overlying Bisbee Formation. Currently the thow
anomalies are approximately 500 feet by 500 feet and assay # ‘ounce
Ag. per ton. The samples were fire assayed by Jacobs Assay in Tucson,

Arizona, and A.A. was used to detect copper, lead, zinc and barium.
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Barium seemed to correlate very well with silver values. The
favorable stratigraphy would begin at the Glance Conglomerate
some 200-500 feet below the outcrop. Both anomalies are on, or
near, high angle east-west structures and are associated with
weak drussy quartz veining.

In the early 1980's Day Mines drilled a few holes immediately
southeast of the Total Wreck presumably exploring the down dip
mineralized beds mined at the Total Wreck. Apparently the work
was not encouraging, however, the holes are not located on geo-
chemical anomalies.

ALTERATION AND MINERALIZATION sl

All the ores mined at the Total Wreck were oxidizeqj 2pe princi-
pal ore minerals #3?3? ceragyrite, cerussite, wulfenite, malachite,
azurite, and chrysocol}a. A small jasperoidfdeveloped at the sur-
face and texturesagggx-that at least some of the silica replaced
the Rainvally limestone. Quartz veinlets exhibit¢bomb textures
cut sediments and are particularly well developedyin thin quartzite
units in the mine area. The Glance Conglomerate is pervasively
silicified in a small area near the eastern boundﬁé”of the paten@few’chw&
No calc-silicate minerals are present suggesting a low temperature
and pressure realm. This is'consistﬁnt with the manto-replacement
deposits in Mexico where the upper massive sulfide manto chimney
ores give way to skarn mineralization at depth.

The anomalies on the Total Wreck Extension show minor bleach-
ing as well as weak silicification along drussy quartz fractures.
Some of the silica may be chalcedonic. This type of silica was
noted at the Total Wreck and also on the East Zone prospect.

Gold values of up to .13 ounces per ton are always associated
with silicified rocks while the supergene silver minerals occur
along bedding plahes and fracture zones, particularly near quartzite
beds.

Munoz states that "the main ore horizon in the Total Wreck
reached thirty feet or more in thickness and averages about eight
to ten feet. This bed was mined down dip from 500 feet although the
deepesyﬁorkings were only 90 feet below the surface due to favorable
topography." Other units are mineralized; one about 30 feet above
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the main zone and another 50 feet below it. Thus, we have an
interval of almost 100 feet which has been mineralized. Since
the deposit is a dip-slope, it opens the door for some open pit
production.

TOTAL WRECK METALLURY - OXIDE ORES
There are some heading in the mine workings that have oxide
ore averaging about 5% zinc, 4% lead and 7 ounces of silver. In

addition to this, therzare over 50,000 tons of dump ore averaging
2.5% lead, 2.5% zinc, and I ounces of silver. (Mountain States,
private report). Metallurgical tests by Mountain States Engineers
using flotation, gravity and cyanidation were not good, except

for the gravity concentration of lead. However, only 45% of the
silver was recovered with the lead. '

In the cyanidation test for recovery of silver, ore ground
to one hundred mesh was cyanided for seventy-two hours with the
extraction of about 62% of the silver. Reagent consumption was
5.4 pounds of NaCN and 7 pounds of lime per ton.

Mountain States concluded that no simple method for the recovery
of the silver existed. However, the writer feels that their sample
was not representative of the upper workings where most of the
supergene silver is located.

Samples from surface exposures show a higher silver to copper
ratio than most of the dump material which came from below the 200
foot level. For example, surface samples assayed:

Au. 0z./T Ag. 0z./T Cu. PPM True Thickness

0.005 4.15 565 5.0 H.W. of replaced L.S. unit
Trs 0.80 200 20.0' F.W. of replaced Tre S
0.025 6.50 2600 7.0' Vail Fault

0.005 79.60 - 3400 0.5' Replaced L.S. bed

0.005 1.00 70 10.0' Cretaceous Bisbee FM

And conversely, three high grade samples from the Milt adit dump
assayed:

Au. 0z./T Ag. 0z./T Cu. %

0.006 3.34 9.78

Nil 0.40 29.35

0.012 12:33 10.75

e
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Traces of pyrite, chalcopyrite, galena and sphalerite were
seen in the ore under the microscope Which suggests the original
composition of the sulphide ore. The presumed downward extension
of the ore zone below the water table into the primary sulphide zone
is one of several targets for recoverable ores at the prospect.

EXPLORATION AND RECOMMENDATIONS
Structural interpretation of the faults show a northeast rake

to the intersections, and on this projection approximately 1000 feet
northeast of the Total Wreck workings, we have our best anomally
still open to the northeast.

Au, 0z./T Ag. 0%./T Cu. PPM .Pb.'PPM En. PPM

513 Ty 0.40 92 72 310
514 Tr. 0.60 218 212 850
515 Tr. ' 0.15 86 68 340
516 Tr. 0.50 130 52 L2k
518 0.005 0.25 66 28 220
519  0.005 1.00 70 38 200
520 Tr. 0.70 306 588 1700
521 Tr. 0.75 86 24 230

- Therefore, it seems as though the geochemical survey will
work and it should be continued to follow up areas of interest.
The anomalous areas should be drilled to at least the glance -
Rainvalley contact estimated to be 200 to 500 feet. Deeper targets
exist, however, they would be " too deep to open pit. The low angle
pre-ore faults may add to the interest.

EAST ZONE

The East Zone consists of three unpatented claims on land
administered by the Bureau of Land Management. The Rainvalley is
silicified over a 100 foot width, however, ore grade mineralization
appears to be narrow. The mineralized zone is another slope dip to
the southeast.

Our best gold sample came from a narrow six inch quartz-
sulphide cast veinlet on bedding:

Au.0z./T Ag.0z./T Cu.PPM Pb.PPM Zn.PPM Width

0.13 19.20 54 2000 750 .5

Tr. 0.70 85 350 335 20.0' Footwall
.005 0.50 35 341 n L.0' Hangingwall
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A thousand foot adit was driven under the above mineralization
and cut a twenty foot high angle fault zone with many solution cavities.
The host rock is limestone, either the Rainvalley or Concha. Approx-
imately ‘two hundred foot down section is the Scherrer quartzite.

Since the quartzite always shows some fracture controlled quartz
veining, it may be a productive host. At the Total Wreck the ore
was on both the hangingwall and footwall of the quartzite beds.

THE DEAL

Both Mr. Poulter and I would like to lease-option our claims. We
are open to any reasonable deal; particularly, with a reputable
outfit. Front money will depend on whether we get any work out of
the deal. We have a couple thousand dollars in claim staking and
assays and we would furnish all of our data to date. We do not
represent the University of Arizona, however, they have leased
properties before in favorable terms.

Mr. Jim Poulter may be contacted in Tucson, Arizona, at 602-

296-6486 regarding any questions you may have.

Respectfully submitted,

RAY RORIPAUGH
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142 SANTA RITA AND PATAGONIA MOGUNTAINSE, ARIZOZIAN.

TOTAL WRECK MINE,
g

Location~—The Total Wreck mine is 7 miles south of Pantwo, the
nearest station on the Southern Pacific Raliroad. 1o which there is a
good wagon road. 1t is on (lenega Creck at the east buse of the
Cmpire Mountains, in the northeast end of a long ridge. at au eleva-
tion of about 4.600 feet (Pls. I, T1, and 1110 n pockety.

History and production—The mine was discoversl in INTO by
JohnkDilden., a cowboyv, and Iater was relocated and passed o the
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¥ieure 15.——Diagrammatic longitudinal section of Total Wreck mine on dip of maiu veln.

hands of the Empire Mining & Development Co., which installed a
70-ton milling plant and beginning in 1881 operated the mine and
mill for a year and a half on rich surface ore. In 1882 the manager
reported 50,000 tons of ore in sight! but after the production of
7.500 tons of ore the mine and plant were closed. Svon afterward
the mine was sold for taxes and purchased by Vail & Gates, of
Tucson, who still own it. Tt was idle until 1907, bnt was then

! Blake, W. P,, Mining in Arfzona : Report of the Goverpor of Arizona for 1899, p. 118,
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7
worked by C. T. Roberts, who found several thousand tons of 1qw-
grade ore remaining in old workings, discovered some new bodies,
and .shipped considerable ore untjl March, 1908. Im March, 1908,
the property was bonded to E. P. Drew, of Tucson, and work was
resumed on a small scale. Some ore, in part high-grade lead-silver
ore, was produced, but early in 1911 it wsas reported that the work
had been digcontinued. The production, wh%:h so far aslearned seems .
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Frevrg 16.—Plsn of nnderground workings, Total Wreck mine.

to be more than 10,000 tons, was mostly made prior to 1902, especially
in 1881 and 1882, when the mill was in operation, and a five months’
run is said to have produced over $450,000, or about 7,500 tona.*
Developments and equipment.—The mine is well developed to a
depth of about 500 feet by shafts, tunnels, drifts, inclines, winzes,

i Hamilton, Patrick, The resources of Arizona, 2d ed., p. 131, Ban Francigco, 1883.



144 SANTA RITA AND PATAGONIA MOUNTAINS, ARIZUNA,

and stopes aggregating about 5,000 feet of work. (See figs. 15 and
16.) Some of the principal openings are shaft No. 4, which is 460
feet deep and is inclined 35° S., following the footwall of the princi-
pel vein; a main working tunnel tapping the shaft at a depth of 200
foet; and a 250-foot tunnel intersecting the vein on the 200-foot level.
The deepest vertical shafts are the Front and Roberts shafts, respec-
tively 185 and 200 feet deep, on the lower slope of the hill. The
levels in general lie about 50 feet apart vertically. They run north-
east and contain seversl hundred feet of drifts in both directions.
Tunnel No. 1 is 600 feet long and has sn upraise to the surface at the
breast, & drift to the stope on
the southeast, and a 50-foot

tom. Tunnel No. 3 is 250 feet
long, runs northwest to the
breast 80 feet below the sur-
face, and contains stoping to
the northwest along vein No. 2.
The main crosscut, in the bot-
tom of the mine, rums north
and is 800 feet long.

The property comprises a
group of seven claims, some of
which are patented. The prin-
cipal equipmentis are a 20-
stamp 70-ton mill and s 300-
horsepower engime. The ma-
chinery and plant are well
preserved. The camp and mill were supplied with water pumped
from & spring 4 miles to the south.

Geology.—The mine is in the derk-bluish medium to heavy bedded
Carbonifercus limestons, which is interstratified with heavy to thin
beds of light-gray quartzite. The rocks in gemersl dip about 35°
SSE., which is approximately the inclination of the east and south
slopes of the hill in which the mine is located (Pl XIV, B)., They
sre shown in a much beiter preserved stale im the mill tunnel than
i sny other part of the mine. They are much faulted, for the most
part horizontally, and somewhat folded and contain ome or more
systems of fissures, of which the principal omes dip steeply to the

13 TRIPIMEL

Y winze containing a drift to the
H north and to the east. Shaft
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gorth. These rocks are intruded by small dikes and stringers of
liovite.  The limestone is apparently the same as that at the Blue
Juy mine and in the dark ridge east of the Copper World mine. It
i general only slightly crystalline and contains some fossil re-
amins. of which a fragment collected as stated on page 50 has been
Jdentified as a bryozoan and probably Tabulipora, from the Penn-
a‘\]\:llliilll.

The mine is dry, and no water has ever been encountered in it.

Deposits—The deposits occur principally in three so-called veins
and replacement ore beds, which are irregular zones, as represented
in figure 17. They are mostly in or associated with fissures, especially
fiesures of the east-west svstem, of which the two most important are
represented in figure 15. The fissures are about 90 feet apart. They
fuve a steep northerly dip, and the ore bodies occur on their north-
crly or hanging-wall side, mostly in the limestone and usually above
heds of quartzite. Some of the deposits extend from the fissures
wlong the bedding planes of the limestone as blanket veins or ore
heds. Examples illustrating the relations of the ore bodies to the
fiesures and the quartzite and limestone bedding planes are shown in
firure 18, in which @ shows also the leached zone in the fissure extend-
ine to a depth of about 250 feet, and & shows faulting denoted by
change in dip and offset of the quartzite beds along the fissure.

The fissure or vein portion of the beds is more or less uniformly
ahout 6 or 8 feet wide, but the width of the zone, comprising the
fissure vein and the replacement ore body in the adjoining limestone,
is many times greater, being in places nearly 100 feet, as shown in
figure 18, a. The deposits extend from the surface to the bottom
of the mine, where their lower limits have not yet been reached.
Though some good-looking ore bodies occur in the deeper part of
(he mine, practically all the ore which was profitably worked was
found between the surface and the 350-foot level.

The ore is an argentiferous lead ore which carries also a little
copper in the deep part of the mine. It is contained in a mineral-
ized, altered, more or less crushed limestone gangue with calcite
and infiltrated quartz in porous or honeycombed masses of various
forms. It is stained reddish brown, yellowish, greenish, or blackish
by oxides of iron and manganese and carbonates of lead and ¢opper.
With it in places, as shown on the 450-foot level, are associated 40
or 50 feet of brecein and some light-colored argillaceous gougelike
material, locally called Chinese tale, which is probably kaolin.

The ore is practically all oxidized, scarcely more than a trace of
sulphide having yet been found even in the deepest part of the mine.
The principal ore minerals are silver chloride (cerargyrite or horn
gilver), lead carbenate (cerusite), wulfenite (lead molybdate), mala-

17253° —Bull. 582—15——10
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\ aite, azurite, chrysocolla, and a little chalcopyrite, and perhaps lead
S wides. The associated minerals are hematite, limonite, vanadinite,
jarosite, siderite, and manganese oxides.

‘In the surface ore, much of which is very rich, the principal mineral
was cerargyrite. In the lower part of the mine, however, silver is
only sparingly present or absent, and copper, principally in the form
of earbonates, occurs in its place. The principal vein is said to be
b feet wide, to contain considerable lead molybdate, and to average
} per cent copper, 12 per cent lead, and 12 ounces in silver to the ton.

| The early ore is said to have averaged in mill tests about $60 to the

i ton. During the operation of the mill in the early eighties it was

worked to 84 per cent, and the tailings were concentrated and saved.

. The cost of mining and milling was reported to be about $8 a ton.

"The: deposits seem to owe their origin to circulating thermal solu-

t tions that accompanied or followed the intrusion of the underlying

& granite. Subsequently, so far as the workings now extend, the

t deposits have become concentrated by percolation of meteoric waters

y

|

e

i the oxidized gone. In the processes of formation and.concentra- S

tion of the ore the underlying quartzite beds which separate the T
,  limestones into a series of subdivisions were important physical
agents in aiding mineral precipitation by arresting the downward
progress of the solutions.

The mine seems to contain considerable good ore, but most of it is
probably of low grade. As some leads seem to have been lost on the
lower levels, the deeper part of the mine should receive detailed
examination before operations are resumed on any large scale.

S,

COPPER CAMP.
GENERAL FEATURES. ! i

§ - The Copper camp is located 8 miles southwest of the Total Wreck
mine near the center of the Empire Mountains, in a north-south belt
about a mile wide and 3 miles long, mostly in the west side of an
| irregular open valley or embayment that extends northward into :
. {he heart of the range and is known as the Basin. The principal S
| ftlement is near the Hilton ranch, in the northern part of the :
4 belt at an clevation of about 5,000 fect. It is reached by a wagon
i+ road of easy grade leaving the Pantano road about a mile north of
' {he Total Wreck mine. The deposits are in the same limestone belt
4 as those of the Total Wreck mine and extend from the granite con-
. tact on the north through the foothills and into the Jlowland on the
. gouth. The rocks are principally the dark limestone with inter-
pedded quartzites, about the same as at the Total Wreck mine. They
dip in general about 45° SSE. or S.. They are faulted, folded, and
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