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WBOTTOMING OF THE UNITED V:iRDE SULPHIDE PIPE"

By
Pauvl F. Yates

INTRODUCTION

" Ninety-five percent of the copper production of the United States
has come from sixteen distriects, of which Jerome ranks sixth.”™ The United
Verde sulphide pipe has been responsible for giving the Jerome district
this rank, The United Verde Extension production was from a down-~faulted
segment of the upper nart of the sulphide pipe. Production from other
sources in the district is comparatively negligible.

It is estimated that the original sulphide mass had a total of
more than 130 million tons and a wvertical extent of over 8300 feet.
’ The United Verde Extension segment accounts for approximately 1120 feet,
and the United Verde, to the 4800 ft. level, 4770 feet. The balance
was lost by erosion before and after the displacement of the United Verde
{’\\ Extension portion of the sulphide pipe.

Of the twenty most nroductive western metal mining districts,
Billingsley and Locke in 1938,7 listed eleven as having been bottomed,
or thoroughly explored to the maximum justifiable depth. Four, includ-
ing the Jerome district, were listed as not having been bottomed. The
Jerome distriet must now be deleted from this latter category.

Production from the United Verde Extenscion ceased in 1937.
Present production from the United Verde is largely from cleanup opera~
tions. Extensive exploration to a depth of 1500 feet below the lowest
stoping level in the United Verde mine has shoim this great sulphide
pipe diminishing into roots that are almost negligible. ©

The Jerome mining district is located on the northeasterly .lope
of the Black Hills in central Arizona with the two principal mines, the
o United Verde and the United Verde Extension, close to thec town of Jerome
near the north end of the district. The geology of the district has been
deserived by several writers.® Here it will suffice to review the more
salient features pertaining to the environment of the United Verde sulphide
{ pipe.

*Copper Mining in North Amerieca, U.S.E.f. Bull. 405, p.2-8.
U.S.B.i%. Minerals Yearbook, 1G44. '

/]
N %P. Billingsley and A. Locke, "Structurss of Ore Deposits in the Conti-
(5 nental Framework". 4.7.M.E. Trans. 144, p. 9-64, 1941.

%sce list of reforcnces.
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G5OLOGY

The geological record begins well back in pre-Cambrian time with
a vast outpouring of volcanic material of widely varying composition.
This has been termed the greenstone complex and includes much rhyolitic
flow and some fragmental material. Overlying this is the bedded sediments
formation in which bedded volcanic tuffs and sedimentary matcrial predomi-
nates. During a period of deformation the matesrial was consolidated,
folded, faultod and titled steeply to the northwest.

Rhyolitic (Cleopatra) quartz porvhyry was then intruded as a
large, somewhat tabular mass approximately along the gresnstone-bedded
sediments contact. The United Verde diorite followed in the form of
a tabular blunt-nosed expanding plug roughly on the quartz porphyry-
bedded sediments contact. Often a remnant of the sedinents was left
between the porphyry and diorite. Locally the dioritc cuts across
porphyry tongues.

A scries of mincralizing solutions followed the intrusion of the
diorite, coming up through the marginal zone of the quartz porphyry.
These solutions werc controlled by the concave configurations of the
overhanging diorite and the schistosity and fracturing in the quartz
vorphyry. The Tnitod Verde sulphide pipe was formad by replacement of
part of the remnants of the sediments and much of the quartz norphyry
by sulphides, quartz and ferruginous chlorite. Aftcr the formation of
the sulphide pive the region was subjcct to dynamic forces which resulted
in major faulting. One of thesc faults, the Verde, which strikes north-
westerly and dips to the east, resulted in the placement of the United
Verde EZxtension orcbody. It is estimated that the vertical displacement
on this fault in pre-Cambrian time was something like 2400 feet.

Following a long period of crosion and peneplanation, the middle
Cambrian (Tapecats) sandstone was deposited as a thin blanket (0-100 £t.)
of ferruginous becach sand and pebbles which tended to £ill the minor
irregularities of the pre-Cambrian surfacc. Overlying the basal sandstone
in the Jerome area are from 300 to 500 feet of Devonian limostone, 300
to 500 feet of Mississippian (Redwall) limestone, and from nothing to 500
feat of red (Supai) sandstonc and shale of Permian age. 'The deposition
of each of these periods was prcceded and followed by periods of uplift
and 2rosion. Later an outpouring of Tertiary lavas (Malrais) formed a
covering mantle. Damming of the Verde Velley by the lavas and contemper-
ancous subsidence permitted the deposition of over 2000 feet of impure
while calcarcous scidments (Verde formation).

Pre-lava crosion was evidently very active. A deep stream channel
cut through the Paleozoic formations and partly exposcd the gossan of the
United Varde Extznsion segment of the sulphide pipe. This channel is now
filled with Tertiary gravel and lava.

After the outpouring of the Tertiary lavas there occurred a period
of normal faulting which rslatively uplifted the west side of the Verde
Valley in the neighborhood of 5000 fzet. The added displacement on the
Verde Fault as indicated by tho rolative positions of the base of the
Palcozoie formations in the vicinity of the sulphide. pipc measures
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approximately 1600 feet. The upthrust block containing the lower, or
United Verde mine portron of the sulphide pipe, is bounded by four

normal faults. The Verde to the east, the Warrior to the west, the
Faynes to the north, and the Hull to the south. Post pre-Cambrian dis~
placement on the Haynes Fault was 500 feet, the Warrior Fault 200 feet,
and a comparatively small amount on the Bull Fault. In addition to the
pre-Cambrian movement on the Verde Fault some evidence exists that there
was also pre-Cambrian movement along the other three faults.

The uplifted scarps of the principal faults were especially subject
to erosion with the resultant exposure of a strip of nre-Cambrian rocks
paralleling the Verde Fault. The proximity of the exposed ore zone to the
fault searp induced rapid erosion which resulted in a comparatively shallow
gossan zone above the United Verde mine. The secondary copper found in the
fault zone and near the surface to the east was cvidently transported from
the ton of the sulphide pipe during this neriod.

SULPHIDE PTPE

Localization

The United Verde mineralized zone is locsted in the vicinity of a
change in the original trend of the greenstone-bodded ¢ -diments contact.
(Sec page 4). To the south from the mineralized zone tine contact is in a
naarly north-south direection and is comperatively regular. To the north
the contact swings to the northcast and is very irregvlar and interfinger-
ing, also to the north ncar the orc zone, the bedded sediments show many
small drag folds evidently related to the plane of weakness along the
greenstone~bedded sediments contact. This crumpling is more intense in
the upper part of the mine than in the deeper lovels., Tt is believed that
the major structuro is a large drag fold which plunges steeply to the
north-northwest, is more open with deopth, and becomes progressively tighter
and stronger with incrcased elevation. The attitude of the minor drag
folds supnort this hy-oothusis. Much of the evidence along this contact
has been destroyed by the intrusion of the quartz porphyry and diorite.
The form of these intrusives was affected by the steeply pitcking folds,
particularly in the case of the quartz porphyry.

The porphyry shows a variable schistosity or parting that is
belicved to be the result of differential pressurc before the rock was
completely solidified. The relatively local zoncs of more intense
schistosity werc formed later. To the south and cast the schistosity
strikes west of north and dips to the easts Nezr the mineralized zone
it strikes in a broadly curving arc tending to parallcl the surface of
the over-riding dioritc. The variable schistosity, with zones of greater
shearing nermitting greater penstration of mineral solutions, is responsible
for the irrcgular footwall of thc mineralized zones In general the amount
of shearing near the mincralized zonc incroascs with elevation.

The dioritc came in pushing upward and to the northeast, and when
it had expanded sufficiently, wrapped around the bend in the porphyry
contact. On the bottom levsls the east diorite contact is in a north-south
linc with a bulge or flarc to the east ncar the northern part. Below the
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3000 ft. level the contact dips to the east to parallel the schistosity

~ of the porphyry. Above the 3000 ft. level, as the diorite expands, the

dip is to the west or across the schistosity of the porphyry. As higher’
elevations are reached, the bulge to the east becones progressively more
prominent. In the middle levels it forms a gently curving arc, and in
the upper part of the mine a point swings to the south to form an inverted
structural trough. (See plans and vertical section). The plunge of the
troush is northerly conforming to the general plunge or the axes of the
minor drag folds in the sedizents.

Vinor Faults and Breaks /

The quartz porphyry near its margin with the diorite is cut by an
irregular branching pattern of faults. In the upper part of the mine they
are either weaker or obscured by minéralization and are hard to trace. In
the lower part of the mine they can be traced over considerable distances.
These faults appcar to have acted as a partial control for the mineralizing
solutions., Tt is significant that the sulphide masses are on the hangingwall
side of the breaks, or between the breaks and the diorite. The solutions
which formed the black schist penctrated to a certain extent into the foot-
wall side of the breaks, though cross breaks or fracturing associated with
the cross bresks. These faults are presumed to have been formed by the
forces associated with the intrusion of the expanding diorite as it pushoed
or wrapped around the bend in- the porphyry contact. '

The principal breaks of this fault pattern strike northeasterly and
arc found starting nesr the diorite to the south and diverging from it as
they skirt the footwall of the sulphide with some branches swinging more to
the cast and others back toward the diorite. They dip o the nortiwest at

‘a flatter angle than the diorite-porphyry contact and t'ws as higher eleva-

tions are reached, the space between the breaks and the diorite increases,
but still dip toward thc contact. (Sce vertical soction Page 6).

A second, lcss important serics, strike in a northwesterly direction
and dip to the northeast. In soveral places the breals of this series appear
to be resvonsible for the locelization of mineralization in the quartz porphyry
footwall. Breaks of this series also conform to the southwesterly boundary
of the northeast portion of the main mincralized zone.

Faults of both series throw out complicated spurs and branches. The
breaks vary in width from a fow inches to as much as two or threc feet, with

‘crushed rock, quartz, carbonate and gouge filling. They arc locally, if not

usu2lly, mincralized with pyrite ranging frow scattored crystals to streaks
and patches. In a number of cases dikes heve followed tlhese breaks. The
feults are definitely carlicr then the intrusion of thc dikes and the later
mineralization and are b:iicved to be entirvely pre-mincrol. It is probable
that the forces which produced thesc faults, fractured the alrocady schistose
porphyry located botween the bresks and the diorite thus forming a more
favorable host for the mineralizing solutions.

Dikes :
Numcrous ncarly vertical dioritic dikes cut through the orczone
and surrounding rocks in a general cast-west dircction. In width they
gonerally vary from a fraction of an inch to about three fooct. However,
there arc a number six to cight feet wide, with exceptional cases of
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greater width., In some places they are quite regular, in others

irregular and broken. The increase in number and local bunching of the
dikes, near copper bearing areas, is.noticeable with depth. A series :
of larger dikes starting near the 1500 f£t. level cut through the sulphide
mass roughly paralleling the diorite contact. With depth they pass towards
the footwall of the mineralized zone and on the 3300 ft. level are almost
entirely in the chlorite schist and porphyry.

The smaller dikes are usually very fine grained and in places
altered or partially altered. The larger dikes are usually fresh and of
a coarser texture, Most of the dikes appear to have been intruded
following the principal stage of copper mineralization, and before the
later stages. There is a possibility that some of the dikes in the lower
part of the mine ara older.

erxerallzatlon

The United Verde mineralized zone consists of a very irregular
pipelike body of massive sulphide, quartz and mixed sulphide and rock
with a steep north-northwestcerly plunge. It is clearly of the schist
replacement tyon with replacement of schistose quartz porshyry and a
part of the fringe of the bedded sediments. Replacement has baen so
complete that the relative amounts of the two rocks camnot bz detcermined
cxactly, but the available cvidence indicates that the porphyry was in
considerable excess. The cross scection of the mincralized zono varics
throughout the minc. From the surface to the 1200 ft. level, the horizontal
cross section averagés about 250,000 squarc fset. From this horizon"to the
1650 ft. level it avcrages about 500,000 square fecet. From the 1800 to the
3000 £t. level it averages a little over 400,000 sqvare fect, From the
3150 ft. level down, ’ohe total arca decreases rapidly and at the 4500 ft.
level it only totals 37,000 squers foet, of which 700 square feet is
masaive -sulphide.

The sulphide zone is limited to the north and wost by thc impervious
diorite, and to the south and cast by an irrcgular bordor of black chlorite
schist. The most abundant nrimary gangus mineral is pyrite which makes up
the great bulk of the sulphide mass. With it arc associated large quantltles
of quartz, chlorite and dolomite. Chalcopyrite is by far the principal copper
bearing mineral. Less important associated mincrals are sphalerite (marmatite),
tennantite, bornite, galena and specularite. The minerals of the oxide zone

and zone of a secondary enrichment have been included in earlier reports and
are not repcated here,

Scveral s‘capcs of mincralization arc recognized and are brlei‘ly
described as follows™ s

l. The first solutions followed the relatively ?emiable ‘shear

" zones in the porphyry adjacent to the overhanging diorite, replacing much

of the intervening porphyry and portions of the fringe of bedded scdiments.
These solutions deposited large quantities of quartz with very minor quanti~
tics of pyrite and chalcopyrite.

*L, E. Reber, "J erome Dlstrlct" Some Arizona Copper Devosits, Arlzona
Burcau of Mines Bull. 145, Pugcs 41-65, Novomber, 1938.

~
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2. Solutions of the second period deposited much pyrite with
important quantities of marmatite, a little chalcopyrite and probably
local quartz and dolomite. This period is responsible for the major
part of the sulphide zone and vwrobably much of the zinc.

3. In the third period solutions working out from the footwall of
the pyrite replaced large quantities of porphyry with a nearly black, high
iron variety of chlorite. ) :

4. The fourth period of mineralization was rec—onsible for most .
of the commercial ore and consisted largely of chalcop:iite with minor
pyrite and a little intergrown marmatite and galena. The chalcopyrite
appears to have favored the replacement of the chlorite schist.

5, Solutions of the fifth period brought in small quentities of
quartz, in part associated with bornite and probably other sulphides.

6. The sixth period of mineralization was characterized by the
deposition of intergrown quartz and dolomite with associated chalcopyrite,
pyrite, tennantite and sphalerite. These minerals are normally found in
the chlorite schist near its footwall contact with the porshyry and most
abundantly in the lower stoping levels. In this period mineral deposition
by replacement was followed by deposition in fracturcs and gash veinlets.
This mineralization has added materially to the schist ore in certain
localities. ’

7. The latest phase of mineralization resulted in widespread de-
position of quartz and dolomite with sparse pyrite in small veins and gash
veinlets.

The products of each succeeding phase of the mineralization cycle
built up on the footwall .of the previous phase, and while rock replacement
was most important, some of the products of the preceding phase were nearly
always replaced. .

In the lower levels of the mine the diorite and bedded sediments
parallel the schistosity of the quartz porphyry and the ore zone consists
of a few disconnected sulphide-schist lenses. These lonses arc in the
porphyry ncar its mergin. Two of these are most signi '.cant. The- 1lonso
north of the bulge in the diorite is most oxtensive on the 4500 ft. level.
It is a sulphide-schist lonse 280 feot long by about 45 foet wide, with a
tail stringing out to the north. Its cross scction nearly doubles by the
time it reaches the 4050 ft. level, continucs about the same to the 3750
ft. level, and then decreascs rapidly to pinch out under the expanding
diorite just below the 3300 ft. level. The orc in this lense is limited to
a cross section of 800 squarc fezt on the 4500 ft. level, inercases to 1300
square fset on the 3750 f£t. level, then decrcases rapidly above this horizon.

Tmmediately south of the bulge in the diorite on the 4500 ft. level,
opposite a rather sharp embayment in the contact, is a lense of quartz,
sulphide and schist, 150 feet long by about 30 feet vwide. This lense rakes
sharply upward to thc south, incrcases rapidly in size to the 3750 ft. lovel,
continucs about the same size to the 3450 £4. level. It then decrcases up .
to the 3300 ft. level with a part continuing above the 2700 ft. level, There
is very little copper in the massive sulphides in this lense. The copper ore
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is in the chlorite schist localized along one of the branching faults and
separated from the massive sulphides by a band of quartz porphyry, or altered
material, transitional hetween porphyry and chlorite schist. The principal
ore body in this lense extends from the 3300 to the 2700 ft. level., There
are other mineable bodies of limited size between the 2450 and the 3150 ft.
levels.,

There is a small low grade irrégular pipe-like lense of quartsz,
massive sulphide and mineralized schist associated with quartz-porphyry in a
sharp embayment on the west side of the diorite. The material differs only
from that of the main ore zonc in the presence of visible magnetite and
pyrrhotite. This lense pinchcs out against the overhanging diorite above
the 2700 ft. level. It plunges easterly toward the main ore zone, suggesting
that it is a small branch comparable to the "north lense'.

The intervening diorite makes the upper vart of the north lense a
distinet branch or spur of the mineralized zoneg, while the south lense may be
looked upon as an offset portion of the main ore zone with a vertical overlap
of more than 1000 feet on the main sulphide pipe.

On the 4500 £%. lovel, scattered schist arcas with minor sulphide,
underlic thc main sulphide mass. They extend vpward, beccome stronger and
make the botbtom of the deopest olement of the main sulphide mass, which comes
in some distance below the 3750 ft. level. The cast olement exbtends from
below the 3300 ft. level to join the main mass near the 3150 ft. level; the
south olement, from below the 3150 ft. level to join the mass ncar the 2850 ft.
level, From the 2850 ft. level uwpward, the sulphide pipe is continuvous.

The start and upward cxpasnsion of the east element of the main sulphide
body is r-lated to a band of increased schistosity in the quartz porphyry,
which grows progressively stronger upward. This zone of schistosity, when
combined with the control effected by the cxpanding bulge in the diorite,
accounts for the formation of the crescent cghaprd sul» ide mass in the middle
levels, 4s the diorite continues to expend and over-ride the porphyry, the
mineralizing solutions arc progrossively more confined until din the upper
levels, the sulphide is nearly eliptical in form, with the major axis almost
perocndiocular to the creseent.

Copper. Since the copper mineralization sppeared near the close of the
mineralizing cycle, most of the ore occurs on the underside or footwall of the
sulphide mass. In the lower horizons therc are only minor spots. The copper
mineralizstion becomes more effective as the higher elevations in the mine
are reacked, and on the 3300 ft. level, there ars threc mineable bodies and the
bottom of a fourth. 1In the lower stoving levels most of the copper is found in
the chloritc schist. In the upper levsls the amount of copper in the schist
decreases and progressively morc is found in the massive sulptiide. On the
2650 ft. level the copper mineralization was morc widespread than below, but
the larger stopes are in tho chdorite schist near the split in the sulphides.
Above this horizon the ore bodies become progressively more continuous and on
the 2100 ft. lovel the orcbend is 15 to 90 fect wide and 800 feet long. The
flattening of the overhanging dioritc permitted increased mineralization near
the 1800 and 1650 ft. levels. In the upper horizons of the mine the heavy
nyrito stage of mineralization left unreplaced stringers of rock extending far
out into the sulphide. Thus with the more constricted diorite trough and a
more intsnse zonc of shearing in the porphyry, the heavy chalecopyrite mineral-
ization penctrated nearly to the dioritc hangingwall, as well as extending far
out into the quartz porphyry footwall.
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CHART OF MINERALIZED AREAS
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Zinc. As already stated most of the zine is associated with
the principal stage of pyrite deposition before the significant copper
deposition. It is found in the massive sulphide between the zone of
copoer deposition and the diorite hangingwall. The greater concentra-
tion of zinc is found in the upper lsvels with scattered spots down to
the 3000 ft. level. Below this, relatively high zinc values are limited -
to part of the north sulphide lense between the 3750 and the 4500 ft. levels.

Development of the low grade zinc ore disclosed that it is quite
irregular and discontinuous. Much of the best of the zinc has either been
removed in the open pit operation or is involved in the general mine
subsidence. The intimate mineralogical composition indicates a difficult
metallursical separation. These faetors combine to preclude any presant
possibility of commercial zinc production from the Unitod Verde mine,

Precious Metals. The best primary gold and silver values are
associated with relatively siliceous material. A number of the massive
sulphide copper ore bodies terminate in slliceous material, with relatively
high gold and silver values. There are also localized gold-silver values
in the comparatively narrow transition zone betwesn lean sulphide and
quartz. The average ores carry in the neighborhood of .015 ounces of
gold per ton and a little over an ounce of silver. Increased gold may
go to as much as .10 ounces and silver to two or three ounces. Occasionally
much higher values have besn found. Silver averaging about two ounces is
found in schist ores with comparatively abundant tennantite. ‘

. Chlorite Schist. In the upper and middle levels the preponderance
of the chlorite schist is nearly pure ferruginous chlorite and almost black
in color. In the lower stoping levels and progressively below, the amount
of material that is transitional between the quartz porphyry and the chlorite
schigt continucs to increase. There are sizeable ardas where it is nearly
impossible to tell whether chlorite schist or porphyry predominates. 1t
is probable that in the lower horizons the paths of the mineralizing solu~
tions werce more scattered and hence much of the porphyry was only partially
replaced. In the middle and upper levels, structural conditions led to a
greater concentration or localization, Therc is a progressively marked
lessening of the amount of chlorite schist developed on cach of the succed-
ing levels from the 3300 ft. lcvel domn. '

Quartz. The large masses of quartz found underlying the diorite
hangingwall are normally quits dense and commonly jaspery in texturce.
It is suggested that this earlicer quertz assisted in rendering the hanging-
wall impervious. Other guartz masscs are found througisut the sulphide.
In general, as the diorite contact is approached, the umount of quartz
inercases. On the bottom development levels, there is a notable increase
in the amount of guartz as compared to the heavy sulphide. Jaspery quartaz
lenses, varying from a frzction of an inch to several feet in thickness,
are often found in the quartz porphyry underlying the sulphide masscs and
in shear zones adjacent to some of the minor faults. These lenses are
usually mineralized with scatterad pyrite and a very little chalcopyrite.
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ORIGIK AND CONTROL OF MLV SRALIZATTON

General knowledge of metelliferous ore deposits makes it prac-
tically certain that the United Verde sulphide pipe was formed by
solutions related to igneous rocks or an ignecus magma reservoir, though
the particular magmatic source to which the mineralizing solutions owes
their oriszin is speculative. The location of the Jerome district with
respect to the Bradshaw granite areca to the south and southwest, and the
granitic areas to the west and northwest, makes the Brad§haw granite magma
the most plausible source of the mineralizing solutions.”

Tt appears that the mineralizing solutions were introduced through
the same chamnel or zone slong which the quartz porphyry and diorite were
intruded. As the north end of the diorite continucs to recede to the. south
with depth, it exerts less and less control on the deposition of the solu-
tionz. There is every indication that at some depth below the 4500 £He
level the mineralizing solutions were introduced along a nearly north-south

. striking shear or break that is on or close to the bedded sediments-quartz
norphyry contach.

It is believed that the bresks of the minor fault pattern related
to the irtrusion of the diorite, were most significant in the control of
the mineralizing solutions botween the postulated major break at depth
and the zone of effective mineral deposition. Various unfavorable factors,-
such as the weakness or fluidity of solutions, tightness of channels,
and lack of the damming effect of the overhanging diorite, prevented more
than a limited amount of deposition in the bottom levzls of the mine.

With increased elevation the moro shcared and fractured poryhyry, coupled
with the changing comvosition of the solutions, and the increased damming
effect of the diorite permitted morc and more metsrial to be deposited.

The diorite, the fringe of sedimeonts and the earlier quartz, combined %o

form a dam that was impervious to. the later phases of the mineral solutlons.
The chanses in the contour of the diorite, the variable degree of schistosity
in the porvhyry, and the habit of the broaks all combined to effect changes
in the form of the mineralized zone so that no two lovels are the sames

FEP LEVEL EXPLORATION

When underground overativns were rosumed in 1937 as the open pit
mwes being complsted, the lowest stoping was on the 2550-and 2700 ft. levels,
the 2850 and 3000 ft. levels were only partially developed, and drifting had
just been started on the 3300 ft. level. The neccesssity for additional ex-
ploration was apparcnt if the proposed mining schodules were to be maintained.

Preliminary drifting on the 3000 ft. level was completed, and the
heading on the 3300 £t. level was being continuod along the sulphide-schist
contact. An extansive diamond drilling progrem .n the -000 ft. level
indicated a deercase in the arca of mineabls orc as coujared to the levels
immediataely abovc. As the 3300 drifting »rogressed, attendant drilling
soon indicated an apparent broalking up of the sulphide mass, with con-
spicuously little copper mincralization. This sugiested the possible .
termination or bottoming of tho sulphide pipe. '

*L. B. Reber, on. cit.
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An intensive exploration and development program was essential
to delineate mineable ore areas below the 2000 ft. level and to determine
whether or not the ore zone had definitely bottomed. A study of geological
data indicated the split in the sulphide mass as the most favorable location
for a development shaft. A new shaft was necessary because the existing
shafts were at an excessive distance from the mineralizzd zone and because
the hoisting equlnmant was inadequate for development w«t the desired depths.
The new, No. 8 Shaft, was started from the 3000 £t., level in September 1939,
and completed at the 4631 rt. level in August 1942,

Exploration levels were established on the 3450, 3750 and 4500 ft.
levels and latcr an intermediate on the 4050 ft. level. The extensive
development and the arsas prospected on the 3450, 3750 and 4500 ft. levels
are shown on pages 16, 17, and 18. Development from Jamary 1940, to
October 1046, has 1nc1ndod 10,230 feet of drifts, and nearly 17 miles of
diamond drllllnﬂ. The Ho. 8 Shdft exploratory »rogram will be completed
early in 1947 at a total cost of approximately $l,OOO,DOO.

The elevation of the 4500 ft. level is 1030 fect above sea level.
Rock temperaturcs oncounte red as the development headings on this horizon
wore being extended were 110° F.

CONCLUSION

It is believed that the great United Verde sulphide pipe has bottomed,
that an extensive cxploration program was entirely justified, and that it has
been diligently carriced-out. Probably the one outstanding feature of the
wholc exploration program has been the succession of negative results ob-
tained, The minor spots of mincralized material cncountered are a part of
the progressive breaking up and diminution of mineralization below the
2400 ft. level., The present exploration program has included a vastly
extended arca for a vertiecal distance of over 1500 feet below the lowest
stoping horizon with essentially ncgative resulfs. Th: chances are exceed-
ingly remote for a change in structural conditions whi i: would permit the
deposition of mineral solutions at some deeper horizon.

Mining oper-tions arc now essentially confined to the cleaning up of
ore in the vertical and horizontal pillars left by carlier mining, to remnants
around the borders of cxisting stopes, and the completion of a fow open stopes
on the 3150 and 3300 ft. levels. The combined segments of the United Verde
sulphide pipe, (United Verde and United Verde Extension), have produced
34,550,000 tons of ore from which has bucn extracted 3,551,000,000 pounds of
copper, 53,420,000 ounces of silver, and 1,462,000 ounces of gold. This vast
orc zone, with over sixbty years of active proauci1VLty, can now be said to
be effectively bottomed.
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