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REPORT ON THE UNITED VERDE EXTENSION MINE
By F. L. Rensome

PURPOSE AND SCOPE OF THE EXAMINATION
At the request of Mr. J. S. Douglas, President of the

E:itsd Verde Extension Mining Company, I arrived in Jerome early
July, 1927 and, with the exception of about 28 days occupied

by two trips to Oregon, was continuously at work, until the mid-

of December, engaged in a study of the United Verde Extension
ne and the immediately surrounding district. The particular
poses of the examination were: (1) to ascertain whether there
8 any probablility of a downward continuation of the main ore
y within the boundaries of the Company's property; (2) to ap-
raise the possibility or probability of the existence of other
re bodies of comparable size within the Company's ground; and,
inally, (3) to suggest directions for future major development.,
0 detailed instructions were drawn up for this work and no time
imit was placed upon it.

It appeared to be the opinion of Mr. Douglas, with which
concurred, that the members of the resident mine staff were
1ly capable of finding all of the ore within the known ore~bear-
territory of the mine, thelr intimate knowledge of the work-
ngs and of the behavior of the known ore-bodies being such as
new-comer, occupied for only a few months with the broader
eological features, could hope to attain. Nevertheless, it was
asonable to expect that there would result fron my work at least
ome suggestions conecerning what may be termed minor or secondary
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exploration and these I shall make in the appropriate place. In-
asmuch as I hope later to publish a paper on the geagblfical fea-
tures of the Jerome district, I shall confine myself in the mresent
report to a brief outline of those conditions that have a direct
bearing upon the practical questions with whiech the report is
primarily conggrnad‘

In the present study of the mine, none of the previous
geological work was accepted without verification. I examined
all accessible parts of the underground worklng, in the hope that
in the generally more or less schistose rocks, some structure
might be recognized, which would prove to have a significant re-
lation to ore deposition.. This hope was only partly fulfilled.

[ found that, in gemeral, the earlier mapping has been falthfully
tnd accurately carried out. Where there is disagreement with it,
his is usuvally a question of interpretation rather than of re-
gord, In my opinion, however, the 100-foot-scale geologic level

aps, in general use in the Companyils office, embody far too
Extensivn imaginative projection inte areas where there are no
hnderground workings. Such.maps,}dlaplaying mich that is con-
jectural without diatinnfian froh.what is fairly well established,
- pay be useful for special purposes but are likely to be mislead-
ing as general working guides.
In the course of the mine examination a collection was
of over 400 specimens, chiefly rocks., The specimens have
en labelled, cataloged and indexed and should be useful in
ture g;ologioal and developmental work, especially as some of

hem come from places that will soon be no longer accessible.
No geological level-maps have been prepared to accompany
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this report as sueh work would require considerable time and can,
in the light of my report and collection, be done by members of
the regular staff, if desired. If the Company wishes, however,
I will willingly undertake to prepare revised geologic maps or
to render such aid as may be necessary for their preparation.

Thrbughout my stay at Jerome I enjoyed the most cordial
cooperation on the part of all connected with the United Verde
Extension mine and acknowledge with perticular appreciation the
helpfulness of Mr. Olaf Hondrum, chief engineer, and the members
of his staff.

GENERAL GEOLOGY OF THE DISTRICT

The most comprehensive and detalled account of the geol=-
ogy of the Jerome district is that by Reber 1, which has been
suppleménted by later papers by Fearing 2, and Lindgren®,

It suffice=s here to state that the fundamental rocks of
|the district constitute a complex of schists and intrusive rocks
of pre-~Cambrian age which had their present characteristics im-
posed upon them by the folding and metamorphism of that early
era, They constlitute the roots of pre-Cambrian mountains, which,
however, had been worn down by erosion to a nearly level surface
at the beginning of the Cambrian., The principal ore deposits
were formed before the completion of this period of erosion,

lnober, Le B,, Geology and ore deposits of Jerome district: American

Inst. of Min., and Met. Ensm'l’ﬂ, Trans. V@la-se, PP Wﬁ, 1922,

®Pearing, J. L. Jr., Geology of the Jerome district, Arizona; Econ=
omie Geology, vol. 21, pp. 7657=773, 1926,

SLindgren, W, Ore deposits of the Jerome and Bradshaw Mountains
quadrangles, Arizona; U.S. Geol. Survey, Bull. 782, pp. 54=-97, 1926,
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In Cambrian time, the region sank below the sea and was
covered successively by the dark red baad sandstone of the re-
gion, which is here supposed to be the equivalent of the Cambrian
Tapeats sandstone of the Grand Canyon, altho aome geologlats con=-
sider that it may be of Devonian age A The basal sandstone, of
variable thiclimess but attaining a maximum of about 100 feet, is
overlain successively by from 600 to 1000 feet of Devonian and
lower Carboniferous limestone and by red sandstones and shales,
up to 500 feet thick, of ?&Eﬁ;ﬁn age - the Supal formation,

After a long period of erosion, the reglon was covered
in late Tertiary time by basaltic flows, which accumulated to a
thickness of over 700 feet. The eruption of the basalt was
followed by normal faulting and by the erosion that has shaped
the topography of today.

The primary or hypogene mineralization, which produced
the ore bodies of the United Verde and United Verde Extension
mines in their original form, and practically all of the down=
ward or supergene enrichment, which resulted in the remarkable
main ore body of the United Verde Extension mine, took place
before the deposition of the basal sandstone, The ores of these
mines sre consequently pre-Cambrian or pre-Devonian, according
to the opinion held as to the age of the sandstone.

Inasmuch as the sﬁratigraphy of the Paleozoic formations
has no bearing on the problems dealt with in this report, no

particular study was made of these rocks.

1 see Fearing, J. L. Geology of the Jeroue district, Arizona;
Ec. GQOJ-., vol. 21, PPs L "’59’ 1926,



The general surface distribution of the more important
rock units or groups in the part of the Jerome district adjacent
to the prineipal mines, is shown in Plate I,

PRE-CAMERIAN FORMATIONS

With few exceptions the pre-Cambrian rocks are more or
less schistose and have been considerably metamorphosed by the
‘| close folding and compéeasion and by the igneous intrusions of
pre=Cambrian time, Some of them are completely recrystallized into
fine-grained schists that contain no veatige of their original
texture or mineral composition. Consequently it is not surpris-
ing that various geologists, attempting to subdivide them, have
differed in opinion as to their original character and appropriate
nomenclature. As a whole they belong to the group of rather
diverse metamorphic rocks that on general maps of the region
have been designated Yavapal schist. They are so represented,

for example, on the geological mapas of the Jerome and Bradshaw
Mountain quadrengles, which accompany Lindgren'sl recent report
on those areas. |

Locally, attempts have been made teo divide the pre-Cam=-
brian rocks at Jerome into a number of units.

Reber, in the paper previously referred to, divides the
principal pre=Cambrian rocks as folleis, the younger rocks being
at the top:

(4) United Verde diorite., (Intrusive)

(3) OQuartz porphyry. (Later known as Cleopatra por-
phyry. Intrusive)

(2) Bedded sediments.

iidndgren, W., Ore deposits of the Jerome and Bradshaw Mountain
quadrangles, Ariz., U.S. Geol. Survey, Bull, 782, 1926.
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(1) Greenstone complex. (Includes what was later
called "Deception porphyry" by Pinlay.)

Reber considered the "greenstone complpx" as-consisting
chiefly of metamorphosed volecanic flows and pyroclastiec rocks
with minor bodies of intrusive roek. His "bedded sediments" are
described as acnnisting of a great variety of materials, among
which he mentions quartzites, slates, econglomerates and one bed
of "limestone or marble" up to 20 feet thick. The "quartz pore
phyry" he regarded as intrusive and probably an offshoot from
the Bradshaw granite, which is exbtensively exposed south of the
Jerome district. The "United Verde diorite" is characterized

as an "augite diorite with diabasic phases,"

Fearing, in the paper previously cited, maintains that
the "Deception quartz porphyry" should not be inecluded in the
"oreenstone complex" but, like the "Cleopatra gquartz porphyry"

'is an intrusive sheet or sill, the "Deception quartz porphyry"

being the older oy the two. He divides the remainder of the
"greenstone complex" as follows:
Bagle t1ff = = = = = = « =« « =« « =« = = Not fully exposed.

Diabase flow or sill, often
of dioritic texture = = = = =« = =« =

1200 feet.
Andesitic or diacitle tuff = = = =« =« =« 0 - 200 feet.
Rhyolite Guff = =« « = = =« = = « = « = - 600 feet.
Bedded shale or ash = = = = = = »« « =« 0 - 70 feet.

Bagic tuff = = = = = === = = = = = = Not fully exposed.

I regret to state that, in my opinion, this section is
wholly unreliable. It appears to have been based on measurements
across the prevailing schistosity in a ¢ ross-cut in the United

Verde mine, but this cross-cut affords no satisfactory basis for

6.
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the nomenclature or thicknesses given by lr. Fearing, His state-
ment that these divisions have been mapped in the workings of

the United Verde Extension mine is not supported by any maps
known to me. Thayvoertainly'do not all appear in the figure to
which he refers on page 763 of his paper, which is a map of the
1400 level of that mine, altho in that 1llustration he represents
as "rhyolitic tuff" roek which on the maps prepared by him for
the company he shows as "acid voleanics",

Enough has been presented to indicate that there 1: con=
sidsrable diversity, if not eonfusion, in the namsnclaturo ap=
plied to the pre-Cambrian rocks (See figure 1,)

My own observations lead to the eoﬁolusion that there are
five, possibly six, ma jor groups of rocks involved in the pre=
Cambrian complex as exposed 1ﬁ the central part of the Jerome
district, These, beginning with what is probably the oldest
are as follows:

(1) WALNUT SPRINGS GREENSTONE. The rocks of what 1t

is here proposed to name the Walnut Spring Greenstone are typic~
vally exposed at and near the swimming pool near Walnut Spring.
They comprise two prineipal varietles, both greenish gray on
fresh exposures, One variety is fine-grained, more or leas
schistose rock, which is characterized by wavy, discontinuous
banding. The other variety is coarser-grained, less noticeably
banded and shows grains or phenocrysts of quartz, The two vare
ieties are intimately associated, and the coarser variety near
the contact with the finer-grained variety, contains fragments
of the latter. Other varieties of the Walnut Spring gresn#tonn,
espeelally when weathered, have some resemblance to altered tuffs,
Under the microscope, the fine-grained variety is recry=
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stallized to a finely crystalline aggregate of quartz, sericite
and some epidote and chlorite. It is more siliceous than might

be supposed from the general appearance of tha_roek and contains
(Spec. U, V. X. 8) 72.4 per cent of 81 0y and 1.8 per cent of

Ca 0.1 The coarser variety (Speec. U, V. X. 143) contains quartz

‘ phenoerysts as large as those commonly present in the Cleopatra
rhyolite. The texture of the rock, as seen under the microscope,
suggests the possibility that it may be a tuff but fleld velations
indicate that it probably is a devitrified glassy rhyolite with
abundant included fragments = a flow breccia.

This rock conbains 73.2 per cent of Si 02 and 2,6 per
cent of Ca 0.

On the supposition that the banding of these rocks is
indicative of sedimentary bedding, they were termed "bedded
Jediments" by Reber and ars so mapped in the United Verde mine.
In the United Verde Extension mine, the finer-grained variety
‘hns generally been mapped as "greenstone" and the coarser-grained
variety, at least in part, has been mapped as "euartz p@rphwry'..
I #egard them as metamorphosed rhyolite flows, the banding being
interpreted as flow-lines in an originally glassy lava. The in~-
clusions of the finer grained variety in the coavser variety are
not readily explainable if these rocks are sedimentary but can
be accounted for, if the rocks are rhyolite, as fragments of
previously solidified lava caught up in parts of the flow that
{ eongealed later or in a subsequent flow.

3 These and other chemical determinat@ons cited in this report

were made by Mr. S. H. English, chemist at the United Verde
BExtension smelter, at Clsmenceau.

&,
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The name greenstone is commonly applied to altered vole
canic rocks of more basic composition than the rocks here
described but the name 1is appropriate so far as color is concern~
ed and has become a familiar term in the district. These con-
siderations appear to justify its retention,

(2) GOLD HILL RHYOLITE., The formation termed in this
report the Gold Hill rhyolite is exposed in Deception Guleh from
near the Gold Hill btunnel, whence it derives its name, for a
distance of sbout 1000 feot eastward. The rook of this avea
generally weathers brown and is brownish gray on fresh fracture.
As a rule, 1t-1a not noticeably schistose, but locally some
schistosity is developed and in such places the roeck may be
greenish gray, Contorted flow lamination is conspicuous in some

exposures in Deception Guleh. Quartz phenocrysts are rare or
absent but the microscope shows abundant quartz in the groundmass
of the rock. Small phenoerysts of orthoclase or sanidine are
fairly abundant, usually associated with phenocrysts of a sodie
plagloclases The rock 1s a more or less altered glassy rhyelito,‘
probably erupted as a flow or flows. In places it shows distinet
flow brecclation,

The Gold Hill rhyolite does not appear to have been dis=-
tingulshed previously as a separate formation and is known at

the surface only at the type locality in Deception Guleh. It is
in every respect, however, identical with the veck that, in the
United Verde Extension mine has usually been mapped as "acid
voleanics", when any separation of the "greenstones" has been
attempted. Chemical determinations on a specimen (U. V. X. 168)
from the United Verde Extension mine gave 71.4 per cent of Si 0p




and 0.9 per cent of Ca 0.

(3) DECEPTION RHYOLITE, The rock deseribed in this
report as Doeg:tiori rhyolite is typically exposed in the rmigged
gorge through which Deception or Walnut Creek flows east of the
Verde Central mine. It is separated from the Gold Hill rhyolite
by a belt of Cleopatra rhyolite (noxt to be described) which in
Deception Guleh is about 2500 feet wide from east to west.

The Deception rhyolite is generally a rather roughly

schistose rock which is greenish gray on fresh fracture and
weathers brown. As a rule it contains small, rather sparsely
distributed and somewhatb angular phenocrysts of quartz, Near

the conbtact with the Cleopatra rhyolite, as may be seen on the
pipe~line on Cleopatra Hill, it has a distinctly brecciated
character which is strongly suggestive of flow brecciation.

There is no evidence that the Deception rhyolite is intrusive

but mueh to suggest that it is an originally glassy rayolite
flow#-whioh has been rendered schistose and has undergone consid=
erabls metamorphism. In microscopic character and in many ex=-

| posures uhd_erground it closely resembles the Gold Hill rhyolite
|and may be a more ‘me‘tmoz:'phbsod variety of that rock. Chemical
determinations made on a specimen of Deception rhyélite (N.V.X. 72)
gave 75.6 per cent of Si 0p and 0,3 per cent of Ca 0. On another
specimen (U.V.X. 49) the results were Si ﬁz 74.0 per cent, Ca 0
0.3 per cent,

The Deception rhyolite was included in the "greenstones"
by Reber, altho he remarks that its character is open to question,
Finlay named it "Deception porphyry" and Fearing, in the paper
previously referred to, designates 1t as "Deception porphyry"



and "Deception gquartz porphyry". He regards it as an intrusive
sille. MNr. Hansen, chief geologist of the United Verde mine,
maps it as "fragmental greenstone", h}a view apparently being
that the small quartz phenocrysts are fragmental greins and not
true phenocrysts,

(4) CLEOPATRA RHYOLITE. The Cleopatra rhyelite is tye-
nieallj exposed on Cleopatra Hill and in Deception Guleh, in
the general viecinity of thé Verde Central mine. It 13 the "quartz
mgphyry", "Gleopatra quartz porphyry", or "Gleopatra porphyry"
of the various reports on the Jerome district and of the geologic
|maps of the mining companies,

This rock shows considerable variation from place to
place but its distinguishing characteristic is its abundance of

easily visible éuartz phenocrysts, In places, as on the east
slope of Cleopatra Hill, the rock is schistose. In other places
it is massive, the conspicuous quartz phenoerysts lying in a
very fine-grained brown matrix that has every appearance of hav=
ine once been largely volcanic glass altho this glass has dev-
itrified or become a very fine-grained aggregate of quartz and
feldspar. In a number of places, particularly in Deception |
Guleh, along the western margin of the mass, between the Verde
Central Mine and Walnut Spring, the rock is unquestionably a
flow-breceia, in which fragments of previously solidifisd por-
phyritic rhy8lite have caught up and carried along in still=
liquid portions of the mass. Even where Cleopatra rhyolite ahnwl
no distinet brecciatlion, it exhibits streaky variations in texture
that are strongly sugrestive of movement in a viscous lava £low.

In short, the Cleopatra rhyolite, as exposed on the surface, has
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the characteristics of a thiek wiscous flow certainly not those
of a deep=-seated intrusive mass, '

Tn the mines, the apparent ocourrence of some of the
Gleopat§a as lenses or isolated masses in the other pre-Cambrian
rocks suggests that the rhyolite is intrusive. No convineing
evidence of intrusion was found, however, and it is certain that
some of the isolated bodies shown on some mine maps as "quartz
porphyry" are not the Cleopatra rhyolite. It is entirely possible,
moreover, that the main body of Cleopatra rhyolite may have been
erupted as a flow while, at the same time, portions of the rhy-
olitic magme may have been intruded into the older rocks as
dikes,

The eruption of the Cleopatra rhyolite probably occured
long before the deposition of the ore bodles and conseqiently is
not responsible for the copper mineralization in the Jerome
district,

(5) VERDE DIORITE, It is generally accepted in the
district thet the Verde diorite is an intrusive mass altho thi:v

conclusion rests chiefly upon the character of the rock and its
general relations to the other rocks rather than upon direct
evidence of intrusion. The rock is a massive medium-grained
angite diorite, which as a2 rule is considerably altered. Gener-
ally, as the rock is found in the mines, the adgite has been
altered to amphibole or to epidote, chlorite and carbonates, the
feldspars ave decomposed and considerable secondary quartz is
present. As & rule the diorite 1s not schistose altho schistosity
may be locally developed at its margins. Chemical deberminations
made on a specimen of fairly fresh diorite from the United vardo
open pip (specimen U. V. X. 1) gave 49,8 per cent of Si o2 and



8.6 per cent of Ca 0.

(6) DIABASE. The rock here designated diabase has not
been recognized at the surface and in the United Verde Extension
mine is not present 1n the vieinity of any known ore bhody. Large
masses of 1t have bo;n penetrated, however, in the long explora-
tory drifts to the east and north of the Audrey shaft, in Jerome
| Verde ground, on the 1400 and 1700 levels, On the mine maps it
has generally been shown as "greenstone"” altho on his published
map of the 1400 level (Economic Geology, vol, 21, P, 763, 1926)
Fearing terms it "dlabasic greenstone flow." The dliabase is a
generally massive rock of rather fine texbure and greenish
eolor, In thin section, under the mieroscope, it shows the
eharaet?riatio ophitic texture of diabase with abundant aﬁkite.
The plagioclase feldspars are decomposed and the rock contains
much secondary epidote and chlorite, Chemical tests (U.V.X. 233)
showed 462 per cent of 81 0p and 5.6 per cent of Ca 0. Without
1na£%onoo upon any high accuracy for these determinations, it is
¢lear that the rock is much more basie than the rhyolitic
"greenstones" of the mine and is fairly close to the Verde dior=
ite in composition, I could find no evidence for regarding it
as a flow and am inclined to believe that it is intrusive and
rather closely related to the Verde diorite.

It appears from the foregoing that the principal pre=-
Cambrian rocks of the central part of the Jerome dlstrict comprise
4 rhyolitic formations, namely, the Walnut Spring greenatone, the
Gold Hill rhsnlite, the Deception rhyolite, and the Cleopatra
rhyolitc,lor which are believed to have heen erupted at the
surface as flows, and two basic igneous rocks, namsly the Verde
diorite and the diabase, of which the diorite 1s intrusive and
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'
the dlabase may be intrusive. So far as my observations go,
there are no sedimentary rocks in the pre-Cambrian of the central
part of the Jerome district. Certainly conglomerates, sandstones,
shales and limestones are absent and it is at least doubtful
whether any bedded tuffs are present,

Occasionally,in the following pages it will be conven=
ient to refer collectively to the Walnut Spring greenstone, the
Gold Hill rhyolite and the Deception rhyolite. Generally when
the terms "greenstone" am“rhyolitie #greenstone" are used they
are to be understood as referring to any or all of the three
rocks mentioned, without any attempt to distinguish betweén them,

By way of summary it may be stated, that in pre=-Cambrian
time the Jerome area was covered by a series of rhyolitic lava
flows, erupted over a surface of colder rocks which are not any=
where exposed in the distrioct. Possibly some of the earlier
flows were intruded by dikes, or onh by larger bodies, of the
magme that solidified as the Cleopatra rhyolite but that rhyolite
|as a whole is believed to have congealed on or very close to the
surface as it existed at that time.

PRE~-CAMBRIAN STRUCTURE

All of the pre~Cambrian rocks, except the Verde diorite
{and some of the dlabase appear to have bsen @losely folded in
pre~Cambrian time, This folding was accompanied or followed by
intense compression along nearly eaatnwo\s‘b lines so that the

rocks were rendered schistose. It is, in general, thisschistose
structure, striking nearly north and standing nearly vertical,
that is the most conspicuous structural feature of the rocks,
Whatever original layering may have been present in the succession




of rhyolitic flows has been obliterated or greatly obscured.

It 1s possible on the various levels of the United Verde
Extenaion mine to map separately the Walnut Spring greenstone, the
Gold Hill rhyolite, the Deception rhyolite, and the Cleopatra
porphyry. When, however, an attempt is made to utilize these
1evol-maps for the construction of geological cross-sections

thru the mine, the distribution of these rocks is so different

on successive levels as to exclude any simpie structural explana-
tion. The observed relations suggest that the rocks were intrie-
cately folded and perhaps faulted before they became schistose
but 1t is very doubtful whether it would be practicable to show
this structure in sections other than in a much generalized and
largely imaginary fashion. It is to be remembered that all of
these rocks are rhyolite, that they never had the regular
stratification of sedimentary beds, that there are no persistent,
readily recognizable "key" layers that would give a clue to the
structure, aﬁd finally that the differences in character brought
about in any one rock by the imposed schistosity are, as a rule,
far more conspicuous than the original differences between the
individual members of the rhyolitie nories. Prolonged study
might overcome the difficulties referred to, but it does not ap-
pear that the occurrence of ore is dependent upon these earlier
and obscure structures in the "greenstones" and consequently there
is no economic justification for persistency in an attempt to
decipher them.

From the economic point of view the significant litholo~
gic units are: (1) the rhyolitic "greenstones" as a whole (in-
cluding the Walnut Spring greenstone, Gold Hill rhyolite, and
Deception rhyolite), (2) the Cleopatra rhyolite, and (3) the




1s.

Verde diorite. It is the rélative distribution of these three
units, in conjunction with certain zones of shearing, that has
determined the place of ore deposition.

LOCAL HGDIFIGATIOHS OF THE PRE-~CAMBRIAN ROGKS :
Blagck achist = A large part of the ore of the United
Verde mine occurs in a dark, schistose rock commonly referred to
as "black schist", It is very fine-grained and much of it res-
embles a slate rather tﬁan an ordinary erystalline schist,

Reber doaoribod'this rock, in his paper previously re=-
ferred to, and apparently regarded it as 2 member of his "bedded
sediments", altho he also states that it is probably a product
of alteratiog QF ﬁagmatio solutions that may have been closely
related to ors dsposition. Fbaringl refers to the black schist
as being almost entirely composed of ferruginous chlorite and
states that the "Cleopatra porphyry", the "Deception porphyry",
the "rhyolite tuff" and the "bedded sedimentaries" have all been
"observed grading into black sehist". Lindgren® aseribes the
ferriferovs chlorite of the black schist to the nétion‘or ascend~-
ing solutions connected with ore deposition but suggests that the
black schist may have been originally a slate of sedimentary
derivation.

My own observations have convinced me that most of the
black schist is intensely sheared and metamorphosed Cleopatra
rhyolite. Some of it still retains residual phenoerysts of
quartz and in a number of places all gradations can be found

1
Loc. cit., p. 762

. Loc. Oi‘b., PP« 72 and 74
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between Cleopatra rhyolite and black schist. The dark color is
due to the development of the ferruginous chlorite referred ﬁo
by the writers mentioned, this development being a phase of the
same process of mineralization to which the formation of the
hypogene ore was due. Possibly the other rhyolitic formations
may, in places, have been altered to black sehist, Such change
would not be ilmprobably, altho I have not seen any evidence of it.
 Contact schist = In the United Verde Extension mine there
is exposed on all of the main levels a belt of very flssile
schistose rock which extends generally in a north-northwest dir-
ection from the main ore body and intervenes between the Verde
diorite on the west and the Gold Hill rhyolite {"acid volcanic
greenstone") on the east. This is the "bedded sediments" of the

company's geological maps and the "schist related to ore deposi-
tion" of Mr, Lindgren's map.

This rock has generally been regarded as a distinet mem=-
ber of the pre~Cambrian group but, in my opinion is a local mod~-
ification of tho Gold Hill rhyolite and possibly, to a minor
extent, of other members of the rhyolitic "greenstones". A4s a
rule, it grades into the Gold Hill rhyolite with no definite
contact, the fissile, crumpled "bedded sediments" gradually being
succeeded by the more moderately schistose "greenstone". 1In a
few places in the mine the Gold Hill rhyolite shows local schis=-
tose portions that undoubtedly would have been mapped as "bedded
gediments" did they ococur in the position where the main belt of
this fissile is normally found. It is fairly certain that the
"bedded sediments" of the Unitid Verde Extension mine is merely
a very strongly sheared portion of the Gold Hill rhyolite and,
because of that shearing, the rock has been a path for ore~




depositing solutions. The rock has not only been squeezed to

a finely laminated schist, in which all original texture has
been obliterated, but on account gr its thinly laminated char-
acter has been a zone of weakness along which later movement

has taken place, as shown by the prevalent crumpling and distor-
tion of the laminations,.

As previously mentioned, the contact schist ("bedded
sediments") generally follows the contact with the relatively
massive diorite. It is believed to owe its structure to that
fact, the Gold Hill rhyolite having yielded most readily to
pressure where it was squeezed against the resistant diorite
mass, Whether the Verde diorite exerted this pressure at the
time of intrusion or was merely a passive mass against which the
older rhyolitic rock was molded by regional pressure, I am unable
to say. The fact that, at a few places, the contaet schist does
not appear to occur exactly at the contaect with the diorite
does not, I believe, invalidate this general explanation of
its origin. It records zones of maximum ylelding to stress with
the accompaniment of rock flowage thru the development of an
exceptional degree of schistosity.

GENERAL CONDITIONS THAT DETERMINED HYPOGENE
("PRIMARY") ORE DEPOSITION:

Examination of the general geologic map of the central
part of the Jerome district shows that the ore body of the
United Verde mine occurs where Verde diorite, Cleopatra rhyo-
lite, and one or more of the rhyolitiec greenstones come together.
In a general way the United Verde ore body is limited on the
northwest and west by the Verde diorite, on the south by the

s |
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Cleapatra rhyolite, and on the northeast by "greenstone". Exam-
ination of the map further shows that there is only one place in
the district where the three rocks mentioned have this relative
position. It is a highly suggestive fact that the only other
large ore body found in the district, that of the United Verde
Extension mine, has roughly the same general relation to the
Verde diorite, the Cleopatra rhyolite and the "greenstone", As
is well known, the two ore bodies lie on opposite sides of the
great Verde fault, the United Verde ore-body in the footwall,

to the west and the United Verde Extension ore body in the
hanging wall, to the east,

Both ore bodies occur chiefly in Cleopatra rhyolite or
in black schist, which is for the most part a local modification
of the Cleopatra rhyolite., Of all the rocks in the district,
the Cleopatra rhyolite appears to have been most susceptible to
extensive replasement by ore, par@icularl& where it has been
sheared or fractured and where it is adjacent to the Verde diorite.
That the diorite was an essential factor in the mineralization
is certain., To the presence of the diorite mass were probably
due the shearing and fissuring which gave passage to the ore-
b.a:ing solutions; the body of diorite, as a whole impervious
and massive, forced the solutions to travel along its margin;
finelly, it is probable, altho not demonstrable, that the deeper
portions of the dioritic magma, before its consolidation, supplied
the iron, copper and zinc of the present ore bodies. '

In the United Verde Extension ground the zone of contact
schist represents the most important and continuous belt of
shearing along the margin of the Verde diorite. It furnished a
passage for the ore-bearing solutions and itself contains



important ore bodies, The main ore body, however, was rornnd '
where this zone of shearing entered the Cleopatra rhyolite,

It happens, as is plainly shown on the mine maps, that
this ore body lies, in a general way, at the intersection, and
m&ainly within the angle, of the Verde and Florencia fauits,
These faults, however, appear to be wholly later than the orig=-
inal or hypogene mineralization altho they may have eantrollod
to some extent the Supergene enrichment that transformed the
United Verde Extension ore body from what was probably a low=
grade pyrttic mass into the present large, compact and high-grade
deposit of chalcocite,

RELATIONS OF THE UNITED VERDE AND UNITED VERDE

The course of the Verde fault (or, as it is sometimes
called, the Jerome fault) is generally nearly northwest and
southeast. The United Verde and United Verde Extension ore-
bodies lie approximately on an east-west line, on opposite

sides of the fault. The Unitea Verde ore body, exposed at the
surface, lies about 2000 feet west of the fault, in the footwall,
the fault dipping to the northeast at about 57 degrees. The
United Verde Extension ore body, as projected vertically to the
surface, lies about 1500 feet east of the fault. (See figure 2)
The original exploration of the Uhitid Verde Extension
|ground appears to have been auggoat@d by the conjecture that
there might be, in the hanging wall of the fault, a segment
tlicod off from what was originally the upper part of the United
erde ore body. Later, however, geologists found that if the

/
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down-thrown block, containing the United Verde Extension ore-
body, were slipped back until the base of the Paleozoi¢ beds

in the down-thrown block was restored to the same level as the
base of the same beds in the footwall block, this mofnmont, equiv-
alent to a dip-slip of about 1900 feet or a throw of 1560 feet,’
was not sufficient to place the Unlted Verde Extension ore-body
above the Unlted Verde ore~body. Inasmuch as the faulting has
been supposed to have occurred wholly in late Tertiary or '
g:aternary time, obviously the throw could have been no greater
than the 1560 feet required to restore the base of the Paleozoic
sedimentary beds to their original contimuity of level. There-
fore, it was argued, the two ore-bodies can never have been
eontinuous and it followed that, somewhere in the fbotwall

must be the downward continuation of the United Verde Extonaion
ore~body, below the fault.

Drill~holes, cross=-cuts and drifts in the footwall in
the general latitude of the two ore bodies, failed to find the
ore body sought., The idea was then advanced that the Verde
fault might have a large horizontal component of movement. Mr,
Searls, for example, thought that the hanging-wall block might
have moved some 1500 feet southeast of its original position.
Work done in accordance with this hypothesis also failed to
find any ore in the footwall country. In this connection it
may be pointed out that attempts to determine the horizontal
component of the fault movement by matehing particular roek
masses on opposxtp sides of the fault can scarcely be success=-
fule. In the first place, the distribution of the various rocks

in foot and hanging wall is not accurately known and, in the

T'rnis 1s my estimate. Lindgren makes the throw 1620 feet and it
has generally been considered to be about 1600 feet. F.L.R.



second place, the rock masses are of irregular form and their
outlines, say on the 1500 level in the footwall, are likely to
be considerably different from those 1560 feet higher, on the
same side of the fault, with which the outlines on the 1500
level, in the hanging wall, must be compared to ascertain hori-
zontal displacement.

Before further consideration of the possible relation
of ore bodies on opposite sides of the fault, two questions
should be answered. The first is = What is the relation of the
main ore body of the United Verde Extension mine to the low-
grade pyritic ore body of the lower levels? The second question
is -« Does the Verde fault cut off the United Verde Extension ore
body as a whole?

With respect to the first question, it may be pointed
out that on the 1500 level, the uppermost level on which the
pyritiec ore body has been approximately outlined, it is separated
from the main ore body by about 120 feet. This intervening ground,
however, has not been explored and the two ore bodies may actually
join., This ground, moreover, is greatly disturbed and faulted
and the apparent separation of the two ore bodies may be due to
faulting. In any case, even if no considerable body of sulfides
gonnects the main ore body with the pyritic ore bedy, it is
reasonable to regard them as portions of one general zone of
mineralization. I consider it highly probable, moreover, that
the pyritic ore body represents the original character of the
main ore body, before enrichment took place. Originally therefore,
the path of the hypogene mineralizing solutions was upward thru
the ground now occupied by the pyritic mass, into the ground now



occupied by the main ore body. Both masses are parts of one
great ore zone which as a whole pitches to the north or north-
north-west, as shown in the projection of the ore bodies on the
plane of the fault, which accompanies the report of M, Lindgren.
With respect to the second question, I believe that the
United Verde ore zone, as a whole, is cut off by the Verde fault,
Parts of the main ore body and of the pyritic ore body rest
directly upon the gouge of the main fault and are obviously cut
off, Other portions appear to die out before reaching the main
fault and there is even a suggestion that the ore on the lower
levels may be dipping to the northeast and continuing downward
in approximate parallelism with the fault. This appearance is
probably deceptive. It is evident on all the levels of the

mine that the hanging=wall country for 100 to 150 feet northeast
of the main gouge of the Verde fault is a zone of intense shear=
ing and faulting, in which the relative displacement has been
generally down, to the northeast. It is due %o the complicated
movements in this shear zone that portions of the main ore body
disappear before they reach the main Verde gouge. They are cut
off by minor faults within the shear zone. Furthermore , as the
general pitch of the ore bodies as a whole is more northerly
then the strike of the Verde fault, the south end of the ore
body, which was also the enriched portion, was the first part

to be cut off by the fault and does not appear on the 1700 level.
The low-grade pyritic mass is at least about 230 feet long and
160 feet wide on the 1700 level and the body is known on the
1800 and 1900 levels but has not been developed fully on the
latter two levels. If the northern limit of the mass, its dip
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and its piteh, were all known, some prediction might be made as
to the probable extent of the pyritic body below the 1900 level
and as to the position and attitude of the section along which
it must be finally eut off by the Verde fault. These data,
however, are not available. That the whole of the United Verde
Extension ore zone is cut off by the Verde fault at gemerally
horoaaing depths northward appears to be fairly certain.

If the United Verde Extension ore bodies are parts of
one general zone of mineralization which rests as a whole on the
footwall of the Verde fault, where is the continuation of this
zone in the footwall country?

Mr, Lindgren, in his report to the company, expresses the
opinion that the mnmni? on the Verde fault is not far from a
slip straight down the d)ﬁp and that consequently the horizontal
component 1s small, I fully agree with this. All exposures of
the fault that I have seen show grooves and striations that
piteh approximately 75 degrees to the south, He also consideres
that the body of crushed, enriched ore mined in the United Verde
mine on the 500 level, under the Hermit claim, is a fragment
from the pyritic ore body of the United Verde Extension mine
that has been left Mehind in the fault zone, This 1s highly
probable., If so, it establishes the general direction of move=-
ment on the fault and shows the path that the United Verde Ex-
tension ore bodies must have followed in their descent from
relatively higher levels at the time of faulting. That path
points to a position south of the United Verde ore body but
high ‘abava the present surface. 1In his published ropartl_

Lindgren says:

1 y. 8. Geolog. Survey, Bull. 782, p. 87.
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The suggestion has often been advanced that the
B2, 0T N T S B L e
because its trend and plunge are different and its projection
upward, after allowing for the 1700 foot slip along the main
fault, would bring it above the town af Jerome, or a long dis=~
tance south or southeast of the United Verde body.

Quite true; but the United Verde ore body itself plunges
68 degrees to the north northwest and, if projected upward, to
an intersection with the fault, would also be considerably south
of its position at the present surface. We rmst consider, not
the present top of the United Verde ore body, but the former top,
now eroded away, where it was cut off by the fault.

It is highly significant that the general geological
environment of the United Verde ore body is the same as that of
the United Verde Extension ore body and that this association
of rocks occurs nowhere else in the district, When this particu=
lar groupihg of "greenstone", Cleopatra rhyolite and Verde diorite
is found on opposite sides of a great fault it is difficult to
avold the conclusion that the duplication of conditions is due
to the separation by faultiné of what was once continuous.

The United Verde Extension ore body was plainly cut off
from its former downward continuation, Eztensive exploration of
the footwall, extended far northwest and southeast of the region
of its probable occurrence, has failed to discover any other root
than the United Verde ore body., Furthermore, very extensive ex-
ploration in all directions from the United Verde Extension ove
body has not brought to light any down-faulted top of the United
Verde ore body, unless it be the Extension ore body itself,

The main ore body of the United Verde Extension mine,

having undergone extensive supergene enrichment to a mass now



largely chalcocite, ia of course very different from the hypo=-
gene, enriched ore of the United Verde; bub the low pyritic
ore body, with considerable sphalerite, is identical in gharac=
ter with much low-grade material to be found in the United Verde
mine. It is to be remembered that the great sulfide massg of the
United Verde is only in relatively small part ore, loregver, it
is reported that some of the upper levels of the United Verde
mine contained little but sueh lean sulfides., Consequeniily, the
faet that the pyritic ore body on the lower levels of th#ovhited
Verde Extension mine is not as rich in copper as the ore pf the
United Verde 1s no proof that both bodies could not have jorigine-
elly been parta of the same 6ant1nuouu sulfide mass.
In order to test the suggestion that the United Verde
Extension ore body has been faulted off from the tep of
United Verde ore body, and to check rough caleulations previously

made, & simple model of paper and cardboard was constructed to
the scale of 500 feet to the inch. The base of the model was
taken as the 1700 level of the United Verde Extension, elevation
3409 feet, It was assumed that the Verde fault 1s a plene and
that its trace on that level is & straight line coursing morth
45 degrees west. It was assumed that the pyritiec ore bo
the 1700 level is about one half of the area before faul
and consequently that a point at coordinates 11400 N.
7550 E. could be taken as the center polnt of this pert
horizontal section of the original pyritic ore body.

on

was assumed to have a uniform dip of 57 degrees. The pl
of the United Verde ore body (the vertical angle between
izontal plane and the longest axis of the ore body) was qtknn

as 68 degrees. The direction of plunge was estimated at north




30 degrees wesht, Of course these various assumptions are not
gtrietly accurate and take mo account of possible variations in
the dip and strike of the fault or in the angle and direction
of plunge of the United Verde ore body. Furthermore, the posi-
tion of the inclined axis of so irregular a body as the United
Verde sulfide mass 1s not a matter susceptible of precise deter-
mination., On the whole, however, the assumptions made appeared
to be as close approximations to fact as could be represented
in a simple model.

It was found, under these conditions, that the Verde
fault cut the inclined axis of the United Verde ore body at a
point a bout 4000 feet above the 1700 United Verde Extension level,
or at an elevation of 7409 feet, Projected downward, this point
would fall about 600 feet southeast of United Verde zero coordin-
ate point, This would require a throw on the Verde fault of
about 4000 feet. A line drawn from this point of intersection
of the Verde fault with the axis of the United Verde ore body to
the assumed central point of the pyrtic ore body on thse 1700
United Verde Extension level, obviously defines the direction
of slip, in the plane of the fault. (See figure 2) It was found
to have a pitch between 70 and 75 degrees, to the southeast,
which accords closely with actual observations on the fault
gtriations, Purthermore, this line passes directly thru the
plotted position of the Hermit ore body of the United Verde mine,
thus not only confirming the suggestion made by lr. Lindgren,
that this body is "drag" from the United Verde Extension pyritic
ore body, but also showing that it may be regarded as ore faulted
down from a part of the United Verde ore body that has long since

been removed by erosion,
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In addition to the direct evidence presented for the
original continuity of the United Verde and United Verde Exten=-
sion ore bodies, there is another consideration that has weight
as one link in a chain of cumulative evidence. On opposite sides
of the strongest fault in the Jerome district occur the oniy two
large ore bodies known in the district. They were originally of
gimilar character and have a similar relation to adjacent rocks.
The one in the hanging wall is plainly cut off by the fault and
is in such a position that it may have been faulted off from the
ove body in the footwall. It would certainly be a remarkable
coincidence if the only two great ore bodies in the district
had such a suggestive relationship and wobe nevertheless entirely
independent of each other.

Up to this point, all of the evidence considered indicates
that the United Verde ore body and the United Verde Extension
ore body were once continuous. There is one feature, however,
that may, by some, be regarded as antagonistic to this view.

This is the necessity of accepting the view that the movement

‘on the fault took place at two widely separated periods. It has

been shown that a reversal of throw on the fault, of about 1600
feet, would restore the base of the Paleozolc sandstone in the
down~-dropt block to the position of its original continuity with
the same sandstone, above the United Verde pit. Consequently,
the postsPaleozoic (presumably late Tertiary or?%kktcrnnry)
faulting is limited to a throw of 1600 feet. On the other hand
the throw necessary to replace the United Verde Extension ore
body on top of the United Verde ore body, is at least 4000 feet.
The only escape from this dilemma is to concede that the fault
begen in pre-Cambrian time, with a total throw of 2400 feet,



It was apparently immobile thruout Paleozoiec and Nesozolc time
but was revived in Late Tertiary or gﬁtemry time, after the
basaltic eruptions, and acquired a further throw of 1600 feet.

That such behavior is possible is shown by the Bright-
Angel fault in the Grand Canyon, which was desceribed by me in
1908, This fault, in pre-Cembrian time, had & throw of at
least 300 feet, the block on the west being dropt relatively to
that on the east. After the deposition of the whole Paleozoic
series there was a smaller movement on the fault, this time in
the reverse direction. Other faults are also known in the Grand
Canyon reglon which show a similar renewal of movement after
long periods of quiescence, |

The supposition that there were two distinct periods of
movement on the Verde fault, separated by a period of inactivity
finds some additional support from the oceurrence at two places,
one on the 500 level of the United Verde, the other on the 1900
level of the United Verde Extension, of .caloitié vein mtéﬁii
that appears to have replaced crusiit dicr-i‘.ta. This veln mater-
ial may represent the original pre=Cambrian gouge, of which
only fragments have survived the ¢ rushing and grinding of the
later period of movement.

On the whole, altho there is admittedly an element of
improbability in the explanation of two-period faulting, this
element 1s believed to be outweighed by the evidence previously
adduced in support of a throw of 4000 feet.

It is concluded that the United Verde and United Verde
Extension ore bodies were originally one and that they have been
separated by a throw of about 4000 feet on the Verde fault.
“Science, vol. 27, pp. 667-669, 1908,
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PRACTICAL CONSEQUENCES OF THE CONCLUSION THAT THE

IWO ORE BODIES WERE ORIGINALLY ONE.

The most direct and obvious conclusion to be derived
from the foregoing discussion is that the United Verde Exten~-
sion mine, so far as concerns known ore bodies, has a definite
bottom on the Verde fault. Purthermore, the conclusion that
the district contained originally only one large ore bedy, which
occurred where the rocks have a certain unique relative distri-
bution, diminishes the probability that other large bodies will
be found in depth, within the United Verde Extension ground .

The company's territory northeast of the Verde fault is covered
by Paleozoic beds, overlain in part by basalt., The character

and distribution of the pre-Cambrian rocks in this area are ime-
perfectly known. Nevertheless it is traversed by the Josephine
tunnel and by a number of long drifts and ¢ ross-cuts s none of
which has shown any important mineralization. While no one can
be certain that long=-range underground prospecting from the
United Verde Extension mine may not open up an ore body, I can
see no probability of such an event. By "long-range prospecting"
is meant such work as the 1904 and 1320 8. drifts s not to mention
many drifts previously run to the north, east and south, partic-
ularly on the 1200 and 1400 levels. Apparently the best chance
of adding to the known ore reserves lies in continugd exploration
of the Cleopatra rhyolite ground south of the Florencia fault
with a view to pleking up offshoot or fringing bodies from the
main ore body; in searching for residual masses of chalcocite

in the great gossau areas of the upper levels; in more thoro
exploration of the margin of the main diorite mass; and possibly
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by following domn the pyritic ove body below the 1900 level in
the hope of finding some chalsopyrite ore above the Verde fault,
I should expect to find this pyritic plunging steeply to the
north-northesst. Whether it will be advisable to follow it
doin to the fault by an ineclined winze from the 1900 level or
by sinking the Edith shaft another 100 feet and c¢ross-cutting,
}¥;nAt~qnsution to be determined by the engineering staff,

MISCELLANEOUS SUGGESTIONS FOR PROSPECTING
_

‘ The eontact schist ("bedded sediments™) has been found
»to contaln important vein-like ore bodies on levels above the
1400 level, The recognition of this schist as a local modifi-
cation of the "greenstones" around the margin of the diorite,
rather than as an original distinct formation, having no genetie
connection with the diorite, leads to the suggestion that the
prineipa)l zone of this rock, instead of continuing northwestward
as indicated on the company's geological maps, may curve amnd
the northern end of the diorite mass (for gxanple, in the re-
glons 11900 N. and 7000 to 7300 E. on the 950 and 1100 levels;
1200 N, and 7100 - 7200, on the 1200 level; 11,900 N, and 7100 E.
on the 1300 level; and 1200 N. and 7200 to 7400 E. on the 1400
level,) and contain one or more ore bodies. In general it will
probably be advisable to leave no large portion of the margin of
the principal diorite mess, including,the rock adjacent to the
contact, unexplored. The greater number of the important ore
bodies found in the United Verde Extension mine, as well as in
the United Verde, have had a marginal position with reference to
the diorite or have occurred in shear zones within it. There
are certalnly very few that are not at some point in contact with




or very ﬁoar that rock.

The ore bodies that occur within the diorite mass, such
as 1407 and 1307 A, arve generally in sush oxuahed and ELstirbed
ground that it is difficult or impossible to determine whether
they are replaced sheared diorite or replacements of masses of
other schistose rock inecluded in the diorite. These ore bodies
have generally a southwesterly dip and appear to be cut off be-
low by northeasterly-dipping gouges. Thus they wedge out below.
How much of their apparent southwesterly dip is due to shearing
along northeasterly-dipping fault planes and how much may be
an original inclination, I was unable to d_worma.no. Owing to
the generally crushed and broken character of the ground in
which they lie and the absence of any datum bed or layer by
which displacement might be measured, I was alse unable to gain
| any elear idea of the details of the structure in the vieinity
of these ore bodies. Presumably, where ore bodies such as 1307
are cut off below by a northeasterly-dipping fault, there ahaﬁld
be, in the footwall, another segment of what was originally the
same ore body. Probably 1307-A, on the 1300 level, is such a
segment, which was once continuous with 130‘7 ore body. The ore
body stopped at 1307-A may itself be a down-dropped mass, once
part of an ore body of which another segment may be found west
of it, between 1307-A and the main Verde fault. As a general
guide to prospecting for faulted segments of ore bodies in the
zone of disturbance along the northeast side of the main Verde
fault, I can only offer the suggestion that the direction of
slip on the subsidiary faults, '1151u that on the main fault,
was probably steeply down the dip, with a piteh of 75 degrees
or more, to the southeast. I agree with Mr. Lindgren that more
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development might be ecarried out in the couhtry between the
known ore bodies and the main Verde fault. The extension of
eross~cut 1204, which was in progress when my examination was
concluded in December, 1927, and was showing abundant native
copper, is in line with this suggestion.

On the 1300 level, it would be advisable to explore the
country west of 1307-A stope, to the fault,

On the 1400 level, 1425 cross-cut, which I was unable to
examine, is reported to have cut some pyritic material west of
the 1407 ore body. This suggests that enrichment, in this par-
ticular part of the mine, did not extend to the 1400 level and
oonsoquantly that there is not much chance of finding any but
low-grade pyritic material, such as is known to be present on
the 1500 level, in this part of the mine.

Development during recent years has led to the discovery
of a number of bodies of residual chalcocite ore in the extensive
mass of gossan above the 1300 level. This suggests that the
gossan mass should be rather thorely explored. At present there
appear to be no particular elues to the position of the residual
ore bodies but such clues may become apparent when the ground
is better known, :

Some specific recommendations for development, level by
level, are submitted for consideration, as follows:

800 level. Drive north from 807 or south from 806, with
a view %o exploring the diorite contact in 7100-7300 E. and 11,700
11,800 N,

Drive northeast from 824 N. into 7000-7100 E. and 11,4QO~
11,500 N.

Explore gossan in 7500-7600 E. and 11,000 to 11,100 N.



Explore country southeast of 827, into 10,800-10,900 N.
and 8,100-8,200 E.

950 level. Explore north contact of diorite, hear 11,900 N.
and 7100 E.

Explore south contact of diorite and gossan area between
902 W. and 906.

The possible osccurrence of ore in 10,900-11,000 N, and
7,800-8000 E. is worthy of consideration.

1100 level. It would probably be well to explore the
north contact of the diorite, between the Edith shaft and 'the
Main Top ore body, altho this might await the result of similar
work on levels above or below.

There 1s a large block of unexplored ground on this
level south of the long west cross-cut that begins at 7600 E.
11,600 N. There may be ore in this area but, if so, it will
probably be indicated by the developments from 1204, on the level
below,

1200 level., Explore north of 1202 W., between 7100 and
7200 E., for example, by a cross-cut north on 7175 E.

There is apparently some chance for ore between 11,200~
11,400 N. and 7,500 = 7,600 E. :

1300 level. The ore zone followed in 1354 N, appears
to swing westward at 1160 = 1200 N. following the north contact
of the d!.orita, towards the Main Top., It should be followed in
this direction. Drift 1354 N. north of 1200 N, appears to bhe
entirely north of the mineralized zone, whieh I suspect runs

nearly east and west here.
Some attempt should probably be made to ascertain whether

there may not be ore along the line joining the 1307 A body and
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the Main Top body,

1540 N, drift appears %o end in diorite, It should, I
believe, be continued for 25 or 50 feet, to the northeast,

1400 level. Drift in 7300 = 7400 E, and 11,900 - 12,000 N.
should be continued northwest to the contact of the diorite with
the contact schist ("bedded sediments"™).

Some additional prospecting (possibly carried out since
my visit) appears to be justified in 10900 - 11000 N. and 8000 =
8100 E. to look for a downward extension of ore known on the
1300 level, south of the Florenecis fault,

1500 level. A cross-cut is suggested into 7600-7700 E.
and 11,400 - 11,500 N,

1505 N. should be continued. It appears that not enough
has been done %o prove that the ore mined in 1505 8. or the min-

eralized zones northeast of it, cut in 1504 cross-cut, may not
open up into ove bodies in the unknown territory northwest of
1504, :

1600 level. Drift 1602 S. between 11,100 and 11,200 N,
passes thru a mineralized zone. This zone might be explored to

the northwest and southeast. There is a chance for some ore in
both directions, A drift should probably be run for about 100
feet south, from the bend in 1602 S., at 8100 E. coordinate.
I believe that some work had been started here before I left.
This ground, however, does not hold out mueh promise in view
of the work beneath it, on the 1700 level.

1700 level. This level offers little encouragement.
It is apparently below the influence of enrichment and the
pyritic ore body has beem sufficiently explored to show its
very low-grade character. Before the level is abajdoned, however,



| I suggest some exploration to the vieinity of 7500 E. 11,700 N.

1800 level. If there is any ore on this level, it is
pr‘oiably in 7400 -~ 7600 E. and 11,700 - 11,800 N.

1900 level. The two sulfide bodies on the 1900 level
are so small, so low in grade and so close to the Verde fault,
that it is doubtful whether it is worth while to sink on them
or to run a deeper level to them from the Edith shaft. My own
inclination would be to abandon them, particularly when it is

considered that any deeper work on them would pass into the
greatly disturbed ground between the main Verde fault and its
hanging wall branch,

Elsewhere, also, the 1900 level, in my opinion, offers
no inducement to further exploration.
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