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DA GEOSHEMIGAL GORP.

2561 EAST FORT LOWELL ROAD + TUCSON, ARIZONA 85716 - PHONE: (602) 795-9780

TUCSON oncs @BﬁﬁitaiB Hf (_Anfdgﬁiﬁ

Pagelof ..}
Date: February 17, 1983 PR i
Local Job No.:...83 = 25=2 27T

Client: John McDonnell -

5400 Las Trampas N.W. Foreign Job No......................

Albuquerque, New Mexico 87120 Invoice No... T6494
Client Order No.:
Report On: 4 samples
Submitted by: R. McDonnell
Date Received: February 15, 1983
Analysis: Ag
Analytical Methods: Determined by Atomic Absorption.
Remarks:
. Enc: 1

R.B. McDonnell, 7931 E, Mabel Street, Tucson, AZ. 85715

file

SJA/1r

Sample Ag C2/Tan

Number ppm

83-1 20 : .58

83-2 28 - 8%

83-3 225 = 6.57

83-4 120 ¢ .50

By
Shirley/J.

All valves are reported in parts per million unless specified otherwise. A minus sign (—) is to be read *less than' and a plus sign () “‘greater
than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the proteciion
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm =0.0001% . 1 Troy oz./ton == 34.286 ppm 1 ppm = 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH RENO, NEVADA TUCSON, ARIZONA




TUCSON OFFICE

Date:

Client:

Client Order No.:
Report On:
Submitted by:
Date Received:
Analysis:

Analytical Methods:

Remarks:

Sample

Number

82-1

82-2

HUGI]

MOVITAND GEOBHED

2561 EAST FORT LOWELL ROAD -+ TUCSON, ARIZONA 85716 - PHONE: (602) 795-9780

Wertificate of Analysis

December 10, 1982
Mr. John McDonnell

5400 Las Trampas N.W.
Albuquerque, New Mexico 87120

2 samples

J. McDonnell

November 30, 1982
Zn, Ni, Au & Ag

Determined by Atomic Absorption.
Ag on #82-1 determined by Fire Assay.

1
Page 1 of wisvinnisiasiiiinicis

RMGC Numbers:

Local Job No.:....82=24-30T

Invoice No.:.......... Te465....

Enc: 1

RMGC/SLC

file

SJA/1r
Zn Ni Ag Au
ppm ppm oz/t Pea
740 10.00 -0.1

All valves are reported in parts per million unless specified otherwise. A minus sign (—) is to be read “less than" and a plus sign (+) “greater
han.” Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protection
" this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

— None Detected

1 ppm =0.0001% 1 Troy oz./ton = 34.286 ppm

1 ppm =—0.0292 Troy oz./ton
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TUCSON OFFICE
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Date:

Client:

Client Order No.:

Report On:

Submitted by:

Date Received:

Analysis:

Analytical Methods:

Remarks:

cc

ROGKY MOTATAN CEOCHEMICAL CORP.

2561 EAST FORT LOWELL ROAD : TUCSON, ARIZONA 85716 - PHONE: (602) 795-9780

ertificate of Analysis ’

Page 1 of ... l .............. -

February 23, 1983 RMGC Numbers:

Local Job No.....83725715T

John McDonnell
5400 Las Trampas N.W. Foreign Job No.i...........
Albuquerque, New Mexico 87120 o

1 of 3 samples

R. McDonnell

January 28, 1983
Ag

Determined by Fire Assay in Salt Lake City.

Enc: 1
R.B. McDonnell, 7931 E. Mabel. Tuc., AZ. 85715

file

sJa/1r

Sample Ag .
Number oz/t

82-A3 10.10

All valves are reported in parts per million unless specified otherwise. A minus sign (—) is to be read “less than" and a plus sign (+) ‘“‘greater
than.” Values in parenthesis are estimates. This analytical report is the confidential property of the cbove mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected

1 ppm =10.0001% 1 Troy oz./ton = 34.286 ppm 1 ppm==0.0292 Troy oz./ton

SALT LAKE CITY, UTAH RENO, NEVADA TUCSON, ARIZONA
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DOBKY HOUNTAN GEORMEMISAL GORD,

2561 EAST FORT LOWELL ROAD - TUCSON, ARIZONA 85716 - PHONE: (602) 795-9780

TUCSON OFFICE @Bﬁ{f{tﬂte Df Anﬂ[gﬂiﬁ

Page 1 of .o} -

RMGC Numbers:

Date: February 17, 1983
Local Job No.:... @3 w25-22T
Client: John McDonnell S
5400 Las Trampas N.W. e
Albuquerque, New Mexico 87120 Invoice No..__ T6494

Client Order No.:

Report On: 4 samples

Submitted by: R. McDonnell

Date Received: February 15, 1983

Analysis: Ag

Analytical Methods: Determined by Atomic Absorption.

Remarks:

. Enc: 1
R.B. McDeonnell, 7931 E, Mabel Street, Tucson, AZ. 85715
file
SJA/lr
Sample Ag C2/Tan
Number ppm
83-1 20 = .8
83-2 28 - 8%
83-3 225 = 6.57
83-4 120 ¢ 5.60

Shirley/J.

All values are reported in parts per million unless specified otherwise. A minus sign (—) is to be read *less than" and a plus sign () ‘‘greater
than." Values in parenthesis are estimates. This analytical report is the confidential property of the above mentioned client and for the protection
of this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm == 0.0001% . 1 Troy oz./ton == 34.286 ppm 1 ppm — 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH RENO. NEVADA TUCSON. ARIZONA



TUCSON OFFICE

Date:

Client:

Client Order No.:

Report On:

Submitted by:

Date Received:

Analysis:

Analytical Methods:

Remarks:

Sample

Number

82-1

82-2

ROGEY MODTANL GEOGAEMIGAL GORE,

2561 EAST FORT LOWELL ROAD -+ TUCSON, ARIZONA 85716 - PHONE: (602) 795-9780

Wertificate of Analysis

December 10, 1982
Mr. John McDonnell

5400 Las Trampas N.W.
Albuguerque, New Mexico 87120

2 samples

J. McDonnell

November 30, 1982
Zn, Ni, Au & Ag

Determined by Atomic Absorption.
Ag on #82-1 determined by Fire Assay.

P88 1 OF ccivimnncnsassisniiagriiosss

RMGC Numbers:

Local Job No.:....82=24-30T

Foreign Job No...................

Invoice No.:.......... T6465. ...

Enc: 1

RMGC/SLC

file

SJA/1r
Zn Ni Ag Au
ppm ppm oz/t ppm
740 10.00 -0.1

All values are reported in parts per million unless specified otherwise. A minus sign (—) is to be read “‘less than'* and a plus sign (+) ‘‘greater
Yan.”" Volues in parenthesis are estimates. This analytical report is the confidential property of the cbove mentioned client and for the protection
" this client and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

— None Detected

1 ppm == 0.0001% 1 Troy oz./ton = 34.286 ppm

1 ppm =—0.0292 Troy oz./ion
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ROGRY MOTRTANE BB

2561 EAST FORT LOWELL ROAD - TUCSON, ARIZONA 85716 - PHONE: (602) 795-9780
4 2

w.csoyc:mce .' (ertificate of C?ma[gsiﬁ '

»

1

Page 1 of coceminvsms 5
Date: . February 23, 1983 RMGC Numbers:
Local Job No.:......gg.:.g.é:.l ST
Client: John McPonnell
5400 Las Trampas N.W. . Foreign Job No.:..........
Albugquerque, New Mexico 87120 \mvoice Nos... T6493
Client Order No.:
Report On: 1 of 3 samples
R. McDonnell
Submitted by:
Date Received: January 28, 1983
Analysis: Ag

Determined by Fire Assay in Salt Lzake City.
Analytical Methods:

Remarks:
- Enc: 1
R.B. McDonnell, 7931 E., Mabel. Tuc., AZ. 85715
file
SJA/1r
Sample Ag ..
Number oz/t
82-43 10.10
All volues are reported in parts per million unless specified otherwise. A minus sign (—) is fo be read "less than™ and a plus sign (}) “greater

than.” Values in parenthesis are estimates. This analytical report is the confidential property of the obove mentioned client and for the protection
of this ciient and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

ND — None Detected 1 ppm —0.0001%, . 1 Troy oz./ton = 34.286 ppm 1 ppm == 0.0292 Troy oz./ton

SALT LAKE CITY, UTAH . RENO, NEVADA TUCSON, ARIZONA



TUCSON OFFICE

»

Date:

Client:

Client Order No.:

Report On:

Submitted by:

Date Received:

Analysis:

Analytical Methods:

Remarks:

=

DOBRY FIODETA GEOBHEMIGAL GORD,

2561 EAST FORT LOWELL ROAD -

(ertificate of (_f-\nalgsia

February 23, 1983
John McPonnell

5400 Las Trampas N.W.
Albuguerque, New Mexico

1 of 3 samples

R. McDonnell

January 28, 1983

Ag

TUCSON, ARIZONA 85716 - PHONE: (602) 795-9780

»

1

Page 1 of e

RMGC Numbers:

QU907 ¢
Local Job Ne.:...C2 427+

87120

Invoice No......... T6493

Determined by Fire Assay in Salt Lzke City.

Enc: 1

R.B. McDonnell, 7931 E. Mabel. Tuc., AZ. 85715
file

sJa/lr

Sample Ag

Number oz/t

82-43 10.10

By

4y J. Aiken

All volues ore reported in parts per million uniess specified otherwise. A minus sign (—) is fo be read “less than' and o plus sign () ‘‘grecter
than." Values in parenthesis are estimates. This anolytical report is the confideniicl property of the obove mentioned client and for the protection
of this ciient and ourselves we reserve the right to forbid publication or reproduction of this report or any part thereof without written permission.

1 ppm = 0.0001% 1 Troy oz./ton == 34.286 ppm 1 ppm=—0.0292 Troy oz./ton

ND — None Detected

SALT LAKE CITY, UTAH

RENO, NEVADA TUCSON. ARIZONA
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U. 8. GEOLOGICAL SURVEY BULLETIN 725 PLATE XVII

A. WORKINGS ON THE SUNSHINE CLAIM, PAPAGO DISTRICT, ARIZ., FROM THE
EAST.

To theright is the main shaft. To the left of it is an open cut across the ore-bearing limestone.
In the end of the ridge, to the left, is another open cut. In the distance are the Baboquivari Range
and Baboquivari Peak.

e, K e O s g AR

B. WORKINGS ON THE SUNSHINE CLAIM, PAPAGO DISTRICT, FROM THE SOUTH
EAST, LOOKING DOWN THE DRY BED OF ASH CREEK.

. —— . e

!
i

ORE DEPOSITS OF THE SIERRITA MOUNTAINS, PIMA
COUNTY, ARIZONA.

By F. L. RansoME.

INTRODUCTION.

The Sierrita Mountains (see fig. 64) constitute one of the sm:;ier
of the nearly meridional mountain ranges of southern Arizona. They
separaie the Santa Cruz Valley on the cast from Altar Valley on the
west. The range has a length between 13 and 14 miles and a width
roughly estimated at 4 miles. The height of the dominating sum-
mit, Samaniego Peak, has, so far as known, not been accurately de-
termined. Apparently no part of the range rises more than 2,000
or 3,000 feet above the upper margin of the flanking desert plains
or attains an altitude greater than 6,500 feet above sea level. Its
slopes carry little or no timber, and in comparison with the Santa
Rita Mountains to the east or the Baboquivari Range to the west,
the Sierrita Mountains are of minor topographic importance and
are scenically unimpressive,

On the west side of the Sierrita Mountains, mainly in a rather
-cfinite belt of foothills, is a group of prospects within what is
~eally known as the Papago district, although they appear to be
‘ncluded within what has also been called the Sierritas district. On
the east side 6f the range lies the Pima district, within which are a
number of mines that have produced considerable quantities of cop-
per, zine, and lead-silver ores. These mines fall into three area}
groups—those near Twin Buttes, on the south; those near Mineral
Iill, on the north; and those near the abandoned Olive camp, be-
tween Twin Buttes and Mineral Hill. The ores near Mineral Hill
and Twin Buttes occur in typical contact deposits; those at Olive
camp in narrow fissures. The Pima district was.organized in 1877.

The Papago district is about 38 miles by road from Tucson. The
route from Tucson for the first 24 miles leads in a general south-
westerly direction along the excellent Ajo road, a State highway.
At the Robles ranch the route branches southward and for about 8
miles follows the road to Sasabe, a settlement on the Mexican border.
At King’s ranch a branch road turns off to the east and ascends, for
about 6 miles, the gentle slope to the foothill belt in which the pros-
pects of the Papago district are situated.




408 CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1021, PART L ORE DEPOSITS OF SIERRITA MOUNTAINS, ARIZ. 409

The Pima district is reached by a good road that rins south-south-
# yestward from Tucson for about 18 miles to Mineral Hill. TFrom
¥ Mineral Hill a newly constructed highway leads south for about 6
& niles to Twin Buttes, which is connected by a branch railway, the
® Twin Buttes Railroad, 10 miles long, with the Nogales branch of
& (he Southern Pacific. The Twin Buttes Railroad was not in oper-
& ation at the time of visit, late in 1920.
& The present paper is based upon a brief examination extending
 over 10 days late in November and early in December, 1920. The
¢ primary object of this examination was to obtain such general know -
" edge of the districts us might be useful in planning possible additional
I geologic work within them.
Although it is impossible to acknowledge individually all the
i courtesies extended to me during my brief visit, it is a pleasure to
{ mention Harticularly the hospitality of the Old Pueblo Club, of
| Tucson, wnd of Judge S. W. Purcell, of the same city, who accom-
panied me -during most of the time spent in the Papago district.
' Dean G. M. Butler, of the University of Arizona, director of the
b State Bureau of Mines, who took keen interest in the investigation,
b s cordially helpful in many ways. To Mr. John C. Anderson, a
mining erginecr of Tucson, I am indebted for considerable informa-
' tion of valuc relating to the mines of the Pima district.

JMINERAL t\\% MIv
L. |_Sahuparif
SAN AaviER M
A YMASTER M1s

o_m...m_oq

Twa

GENERAL GEOLOGY.

L' The Sierrita Mountains consist essentially of an intrusive granitic
core flanked by more or less metamorphosed rocks of sedimentary and
eraptive origin.  These flanking rocks are notably different in char-
seter on the two sides of the range. On the east are rather massive
* oray limestones, with quartzites, shales, and altered andesitic volcanic
vcks. These rocks are folded and faulted, have been invaded by
canite, and in places show pronounced contact metamorphism.

Ji+ the west the rocks are prevailingly schistose, have been more
sely compressed, and have been ailected by metamorphism- of
- gional character in contrast with the more intense but local contact
iction on the east. These schists are varied in character and include
" rocks that were at one time conglomerate, sandstone, shale, limestone,
" riyolite, and tuff. They appear to be older than the beds to the
east, but no fossils were found in them, and consequently their age is
_uncertain. v
% The crest and higher slopes of the range were not closely exam-
' ined, but distant views and the material in the stream beds indicate
: that the entire western slope, from the crest down to the foothills,.
b is underlain by a rather fine grained biotite granite which as a rule

.

® is more or less decomposed and weathers to comparatively smooth ,

‘o

rR8E. 111°30° R.9E. . RJUOE. RAE. R.I2E. pit ) RI4E

Fioure 64.—Outline map showling the position of the Pima and Papago districts wit
reference to the Sierrita Mountains and Tucson, Ariz.

£ I O ta b I
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brown surfaces with few rugged outcrops. The rock resembles quartz
monzonite, but thin sections show that it is composed chiefly of alkalj
fel . and quartz, with subordinate plagioclase and a little biotite,
It .- probubly to be classed as a'granite.

-\s shown by stream boulders on the east side of the range, that
slope also is composéd largely of a similar fine-grained granitic
rock. A specimen from one of these boulders near Magee’s ranch
appears to be a rock very close to the dividing line between granite
and quartz monzonite. Thin sections show it to contain a slightly
more «ub...lant plagioclase than the specimens examined from the
west siope and also a little pale-green amphibole. The sane stream-
way from which this was collected contains also boulders of a gray
porphyritic rock, apparently andesite.

On the west side of the Sierrita Mountains the descent of the gen-
eral slope toward the Altar Valley is interrupted by a belt of ridges
and isoluied hills composed of the schistose. rocks, within which are
the mines and prospects of the Papago district. This belf is roughly
estimated to be from 1 to 2 miles wide and appears to be more promi-
nent along the northern part of the rau
country to the south.

Not enough work was done to determi
the relative abundance, and the relations o

compose this schistose series. I orming a considerable part of the
belt, particularly along its eastern margin, near the granite pre-
viously described, are pale lilac-gray rocks that, although plainly.
squeezed and schistose, have not been recrystallized as a whole and
still show very clearly their original clastic texture.
to have been deposited as sand and gravel, in which, together with the
preponderant quartz grains, there was much feldspar, mainly plagios
clase, with rock and mineral fragments of various kinds. Rock
composed of such material has sometimes been ‘called graywacke.

Sediments of this heterogencous character must have been derived
from areas in which igneous rocks were undergoing disintegration
and erosion so rapidly that grains of feldspar, not as a rule a very
resistant mineral, were carried away and deposited in some adjacent
water body before they could decompose. The granules of ordinary
sandstone are almost all quartz, a mineral that is much more stable
than feldspar. It is possible also that these sediments represent a
mingling of ordinary rock detritus with voleanic tuff,

Associated with these sedimentary rocks and like them now

schistose are elongated masses of rhyolite with abundant small quartz
phenocrysts. These are presum

ably flows that were erupted during
the deposition of the sediments and have been folded and compresse:
with the sedimentary rocks.

There has been no general recrystal-
lization, but the quartz phenocrysts, as seen under the microscope,

ge than in the unexamined

ne the exact character,
f the various rocks that

They appear

1 > ¥ 4- m
it crops out conspicuously along the ridge top 5
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5 fr 3 ‘e b nore or less dis-

have been cracked, and thé fr um_:yo:au hay o_ coo” u..».w i
g nater: s groundmass has S(UEC

The original materic. of the g as e

- Y Ll iderable scricite and calcite.
d now contains consl .

around them an L . and cldite

,moBc of the schistose rhyolitic material may have bee y

tuff. : . N

Limestone also forms u considerable m.:n%m
iste . series, und as it has heen loca

the schist ¢ series, und as 1t _SM?.. o #Wﬂ
silicified sl is gencrally more resistan ~.

weathering than most of the associated rocks

g

WIN
wediy

of the fouthills. There are many distinct
bocies of inaestone in the schistose wcw_om.
Sonie are ouly a few feet wide or z:n_ﬂ.w ot ,Mum
Y .
measure iuv leec or more. -Some nozszﬂzm w:
s Tous
o mile or two; others are 100 feet or less _H
ex They rently are folded, upturned,
lenvth., They appa y ¢
.:,:MU squeezcd lenticular beds that were J
« . X . ) #
posited as members of the momyaoiﬁu\wmsan
: . e -
volcanic series within which they lie. : z
{ the mines and prospects in the Papago dis- 3
i ! , g
trict are in these limestone beds. ]
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l.ying m.?::ﬁ:% west of the u.c.o_ﬂm just .g.ﬁ_,,- )
seribed is a belt, perhaps half a ::.E to a mi Ho
wide, of blue-gray siuty schists, ﬁ:ﬁ:: érwc.~
are o few thin beds vi dark quartzite. %.Hmw Ls
belt obviousiy consists of metamorphosed s rmo
and sandstuse, the BngowE:.m:: as genera uw f.
i the district, being more a direct mechanica
result of pressure than a chemica. and minera-
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~ists make up the soothill ridge known as |
i.iram Mountain. . B )

West of the slates and underlying the upper
marein of the plain that slopes gently éo.mﬁw
é.:.M from Hiram Mountain to the alluvia
hottom of Altar Valley is a fairly coarse cwu -
phyritic granite with phenocrysts of Emm.ymy
orthoclase. This is probably Eﬂ.ﬂwﬂ%ﬁwﬂw Jte, probably & bassl
A rather unsatisfactory exposure o g 3 : ool
no%;oam?g was scen at one place between this granite and

= e . .

or schists of Hiram Mountain. o . ,..

m:;ko mwos.mr diagrammatic section across the Sierrita, H,Mo_.uswmmmww_dwm

. t intended to be accurate 1n 5
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reconnaissance examination.
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“weartzite hills are of varied character,
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On the east side of the range the younger, fine-grained intrusiyg
granitic rocks extend from the crest down to the foot of the myj,
range, whence a very gently sloping plain extends eastward to Santy
Cruz River. For at least 5 or 6 miles from the mountain front this
plain has in general a rock surface thinly covered here-and there by
.._.::1": detritus. The plain is not perfectly even but is trenched r.,.
saallow arroyos and is surmounted by clusters of conspicuous hills
some of which rise as much as 700 Teet above its general suriace. j:.,
plain in places also is more or less rolling and hilly. Tis aenery|
aspect is shown in Plate XVI. T

The hills that rise sharply above this surface are mainly liy,,.
stone, .5.?: some interbedded quartzite. Such are Mineral I} any
Mwwo_:mmmwrﬂw:m-_.%M;Mm&ﬂ% m“:_»._o_ mm:.:.w (Pl ;.AT/.‘V\C“ H:L._:on Peal

VI, €), « group ol hills in the vicinity of Twin Buttes,

The iimestone and (uartzite of the hills are folded and faulted ang
m_.uoé great diversity in strike and dj p- A few poorly preserved fo,
m_.Hm were found in the limestone and were determined by G. Ii

Girty, of the United States Geological Survey, as ?.or:,cq. belong.

m:m to the Pennsylvanian division of the Carboniferous. Huonwmzvﬂ.
Ewmmmmm::&:: and Devonian beds are also present. - .

The rocks underlying the plain between and around the limestone.
They are not continuousy
: nosed, and detailed geologic mapping would be necessary to estab.
lish their relations. In the neighborhood of Mineral Hill and Twin
.w.cﬁom are bodies of rather coarse porphyritic light-gray granite that
is intrusive into the limestone and quartzite and has cffected pro-
nounced contact metamorphism. At Mineral Hill this granite is
‘omposed mainly of orthoclase, microcline, quartz, and anS.ENE
iotite.  The rock at Twin Buttes is generally a little darker, con.
tains more biotite, and shows little or no microcline. The granite at
Twin Buttes contains considerable pyrite, disseminated and in vein-
lets, and no perfectly fresh and unaltered specimens were obtained,

West of Mineral ITill and extending up on the north spur of the hili
west of the Vulcan mine is an exposure of coarse-grained crumbling
granite that is supposed from its general character to be pre-Cam-
brian. This is associated with and apparently cut by33 dark fine.
grained diorite.

Jetween the San Xavier mine and Helmet Peak the plain is cut
mainly on red and green shales with some thin-bedded quartzitic
sandstone. These beds are variable in strike and dip from place to
place and in some localities stand nearly vertical. Presumably they
are younger than the gray limestone of the neighboring hills and
may be of Mesozoic age. Along the west side of ITelmet Peak they
appear to have been faulted down against the limestone, and the

UX

b AR e

ORE DiPOSITS OF SIERRITA MOUNTAINS, ARIZ, 413
,“.”‘Avgom@:o:m western front of the peak is interpreted as a slightly
& eroded siripped fault surface. The Reiniger-Freeman shaft, 376
I feet deep, appears to be wholly within these shales and thin
| quazites. . :
West of the above-described sedimentaiy rocks and extending
 from the South San Xavier mine southwaid past Olive camp is u
© generally decomposed and altered rock that has been locally called
¢ rhyolite. As exposed at the surface the rock is suggestive of a
¢ Jaolinized or sericitized granite porphry within which is consider-
¢ able secondary quartz. In many places the weathered surfaces of
© the rock are black with a thin coating of manganese oxide. .\n un-
oxidized specimen from the dump of a sha{c near the old Olive mine
shows abundant disseminated pyrite, and it is to the oxidation of
this minerul that the general alteration and decomposition of the
rqck, as exposed at the surfuace, arc evidently due.

i Thin sections, examined microscopically, show that the rock is
imainly quartz, with considerable sericite. The quartz is in irregular
i gryins. Some of these are in close interlocking contact, as in typical
Fquartzite ; others are separated from one another by sericite in very
fing grained aggregates.” No trace of igneous texture is apparent,
i and the rock has evidently undergone complete recrystallization.
;S%:EH. it was originally an arkosic sandstone or a very siliceous
_ porphyry can not be definitely determined from the specimens
| collgcted. _

¢, About a quarter of a mile south of the Olive mine, in the vicinity
i of the Prosperity group of claims, the country rock is andesitic. It
£ is altered and is, in part at least, an andesite breccia. The same rock
extends for more than a mile to the southwest and is the general
Lcountry rock of the Paymaster mine, where it is underlain al a-
#depth of about 300 feet by a moderately coarse gray granite, which
becomes the surface rock a short distance west of the mine and ex-
itends ap to the east base of the Sierrita Mountains. The relations
f this rock to the granitic rocks of the Sierrita Mountains and to
the granite that is intrusive into the Paleozoic limestone and asso-
iciated sedimentary rocks mear Twin Buttes were not gscertained.
iThe granite near the Paymaster mine may be pre-Cambrian.

¢ In the vicinity of Twin Buttes gray limestone, presumably of
Carboniferous age, with associated quartzite and shale, is cut Ly a
_._omm?noq coarse gray granite with phenocrysts of orthoclase and
rather abundant biotite in irregularly bounded aggregates of small
iscales. Near the mines the granite contains much pyrite as veinlets
.,.”;H disseminated crystals and the feldspars are more altered than
might be supposed from the inspection of hand specimens. The
m@npoa metamorphism is more intense in this part of the district
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than elsewhere. Garnet rock

dumps of the various mines. Certain beds of the limestone are mor
susceptible to garnetization than others, but bunches of garnet arg

i1s abundant in outcrops and on tne

distributed irregularly through all the beds. Tn places, - particy.

larly .t the Senator Morgan m

ine, as shown by material on the dump,

there s been very active development of magnetite, green fibroyg
amphibole, and chlorite, intimately associated with pyrite, chalco-
pyrite, and zine blende. In the quartzite near the same Em:o. there is
abundant Sq_m;c?. In zome parts of the quartzite the epidote HM
H.EE.J. or uite as abundant as the quartz, the two minerais together
forl.ng an ageregate of closely interlocking grains of apparently
contemporancous crystallization. It occurs also in larger crystals

on joint surfaces.

ORI LEPOSITS OF

THE PAPAGO DISTRICT.

N In the .,»u.s.%..ﬁo district no work was actually in progress at the
time of visit (December, 1920). So far as could be learned there is

no general claim map of the
available only a very general i

district in existence, and in the time

mpression could be gained of the oui.

lines and velative positions of the groups of claims to be described

The most southerly of the P

rincipal groups examined is the Sun-

m:.m:o-.mcE.mmo group, comprising about seventeen claims and two
%E sites and owned principally by Judge S. W. Purcell, of Tueson.
This group has a length of 6,500 feet and an average width of 2,200

ﬁmoﬁ. .H:.c, _:.M:om.ci exploratory work has been done on the Sunshine
No. 1 clai . und includes a shaft 140 feet deep with a short drift and

crosscut i the 100-foot level.
shaft, as ilie illustration show

A..wmm PL. XVII, 4.) South of the
S, 1s an open crosscut, and south of

this, at the south end of the ridge in which the workings are situated,

is another open cut and under
tion into the hill, from Ash Cr
stone, apparently about 50 fee

1t a tunnel run in g northerly direc-
ORI 3 N . .

eel.” The ore occurs in beds of lime-

t in total thickness, which strike N,

20° W. and m:u about 65° W. This limestone, which does not appear
to cross »w.mr ( Bam to the south, is a pparently a lenticular member
of the schistose series. On Sunshine ITil] jt lies about 800 feet west

of the granite, from which it

is separated by a belt of the gray

mc.?._.fp momow?a.g on page 410. West of the limestone gre alternations
oi similar schistose and slaty rocks with belts of schistose rhyolite.

The ore oosﬂm.ﬁm mainly of galena with a little chalcocite
partly as a-filling of irregular fractures in the limestone
as a replacement of their walls. At the m:uz.mmwzy a

galena is generally accompanie
and other products of oxidatio
outerop of the limestone show
for a length of 500 to 700 feet,

and occurs
and partly
: ttained the
d by cerusite, anglesite, cerargyrite,
n. Surface cuts and pits along the
the presence of more or less galena
but not enough work has been done

0.
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fto prove the existence of a continuous ore body along the line of these
openings. Judge Purcell informed me that samples that assayed
t high in lead and silver, with some gold, had been taken at several
. places, and the appearance of some of the material bore out his state-
ments. The deposit as a whole, however, appears to-be of compara-
¢ tively low grade, and it would be impossible without considerable
» additional development to make any close estimate of the quantity
-and average tenor of ore present in any considerable and definite
mass of the limestone. An engineer whose results are regarded as
. reliable and whose sampling was done for a prospective purchaser
informed me that a sample taken vertically across the face of the
. open cut at the south end of the ridge (see Pl. XVII, B), where at
. present may be seen what is probably the most promising face of
~ore, yielded on assay from 6 to 7 per cent of lead and 4 ounces of
silver to the ton. Such material could probably be concentrated at
a.profit if enough of it—some hundreds of thousands of tons—were
available. i = : : . ,

- The Sunrise claims lie generally east of the Sunshine claims. On the
Sunrise No. 6 claim, about 800 feet east of the Sunshine workings, is
- the contact between the granite on the east and the schist on the west.
¥ No very conspicuous contact metamorphism was noted at the main
® contact, but a short distance east of this contact a narrow mass of
limestone is included within the eruptive rock. This hasbeen changed
in part into a hard, tough greenish-yellow rock consisting largely of
garnet with some green amphibole. In places it contains a little
pyrite and sphalerite and on the surface shows some copper car-
bonates, doubtless derived from chalcopyrite. A little oxidized cop-
per ore is reported to have been shipped from a shallow opening on
| the outcrop. A 200-foot crosscut tunnel driven east under the outcrop
¢ fails to show any ore. The same limestone inclusion can be traced
¢ through the granite for some distance, possibly half a mile, north of
the tunnel. .

About 14 miles northwest of the Sunshine workings and close to
the main road is the Banner mine, which was worked intermittently
from the eighties up to 1904. The Banner shaft is reported to be
i about 200 feet deep but is filled with water to within less than 100 feet
. from the surface. This shaft and a tunnel on the adjoining McKinley
. claim, to the south, are on a zone of fissuring and silicification in lime-
i stone, within the generally schistose series. The geologic relations
are broadly similar to those on the Sunshine claim, the limestone
. being separated from the intrusive granite of the main range by a
m.,cm: of gray slaty schist with some schistose rhyolite. The zone of
 fissuring strikes about N. 20° W. and dips 45°-50° E. Tt is generally
less than 2 feet wide. Quartz, which is partly fissure filling and has
in part replaced the limestone, is abundant but bunchy and does not
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follow continuously any one fissure. ' The veins also are displaced
by numerous cross faults of small throw. The ore, which was treated
in a small mill, now dismantled, appears from material on the dump
to have consisted of quartz with partly oxidized pyrite, galena,
sphalerite, chalcopyrite, and some chalcocite, probably derived fro 0
chalcopyrite. It wig valuable chiefly for its silyep content.
Banner and McKinley claims are said to be owned by the Lehis
Valley Bank, of South Bethlehem, Pa, - - . _._

About a mile rorth of the Banner is the Olympia shaft (PL:
XVIII), apparently about 200 feet deep. This is on the Olympia
group of 14 claims, which adjoins the Banner on the north and ig
reported to be owned by the Olympia Mining Co., of Chicago. No
work was in progress at the time of visit. ‘The Olympia is on the 3
same belt of partly silicified limestone as the Banner and McKinley]
mines, which here determines the crest of g rather pr.

ominent ridge;
No persistent vein could be seen, but the limestone has been irregus!

larly fissured, contains bunchy quartz veins, and is itself more or less.
silicified. . Ha s 4 ,. ,;.,

EE? partly on
. Most of the work on this group, however,

e granite. Here|

limestone. No regular or persistent vein was recognized, but a few!
tons of partly oxidized silyer ore has been shipped from scattered:
shallow pits and trenches, Supergene enrichment has probably beer §
active here, and the appearance of the surface is not indicative of thd§
presence of large or deep ore bodies. The Clark No. 2 and Clark Noj}
8 claims lie west of the Clark No, 1, on the same limestone ride ..
as the Olympia. They show a few small, jrregular streaks of copper:
stained, oxidized silver ore in silicified limestone, but the Emﬁ.:mslr.
tion has apparently been feeble, and the prospects for finding an ord
body of considerable size can not be considered encouraging, '/

North of the Clark group is the Aguinaldo group of nine claims;;
owned by S. W. & E. M. Purcell. Most of the work on these claims
has been done at a point about 2 mileg north-northwest of the Sy
shine camp, on the same limestone ridge on which are the Banner
and Olympia mines. The beds strike northwest and dip 85° NE)
They are in part fractured and silicified and crop out boldly,

granite mass previously described. Near this tongue, whi
garded as a calcic border variety of the granite,

the limestone shows
contact metamorphism. It contains layers or

streaks of tremod
bt N
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Mtn

. Clark camp

AGUINALDO

Lincoln camp

PROSPECT

ELT OF THE SIERRITA MOUNTAINS, PAPAGO DISTRICT, ARIZ.

GENERAL VIEW TO THE NORTHWEST IN THE FOOTHILL B

the Olympia and Aguinaldo prospects. Through a gap in

z
S, .
mass of Hiram Mountain.

d which is the limestone containin
Y i to the left, is the schist

amp, and beyond it,

this ridge may be seen Lincoln c:

The slope in the foreground is on granite and descends to a little valle
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in radial fibrous aggreg:® 5, associated with galena. There are
o lenticular or bunchy mic 3 of lem-émirma:m material that
onsists of calcite, limonite? “lomelane, and pyrolusite or man-
nite, with -galena 14 small stririg™s and bunches, Associated with
ese minerals are a little azurite and 1alachité and some wilfenite.
ere is no vein. The Aguinaldo is esentially a low-grade ~nwicach
osit in limestone, formed as a resulvf the meanitiuc intrusion. A
flittle wulfenite is reported to have been sorted out and shipped from
urface cuts and short tunnels, and some 'of the ore is stated to have
sayed as high as 300, ounces of silver to the ton. None of the ma-
terial seen in 1920, however, looked like ore, and it is very doubtful
Whether the information obtainable from the surface and'from the
fow existing openings warrants the conclusion that deeper explora-
ot would uncover an ore body. Just north of the place where most:
0 the exploratory work has been done on the Aguinaldo a ravine
th drainage from east to west cuts through the ridge. This raving,

“to coincide with a fault that appears to have offset the beds]
h'of it to the east. Not enough study was given to the locality,
idemonstrate this offset, however. A shaft about 200 feet deepl

A. MINERAL HILL MINE, PIMA DISTRICT, ARIZ., FROM THE SOUTH. - . .
. o ) . intended to develop the Aguinaldo ground at greater depth than is
The flat-topped hill in the distance is a part of the Black Mountains. (See fig. 64.) ; Hr. m.r W& .m mu .
’ 18 a 1S ap-
P P - )

PLUMED KNIGHT SHAFT

OLD MiNERAL HILL Tueson

WORKINGS

MINERAL HILL SHAFT

santa catalina _muzmo

bl S oo A B

possible by tunnels has been sunk in the ravine.
tently north of the fault.

orth of the Aguinaldo is the Wheeler & Perry group of two
blaims, on which the geologic conditions are similar to those on the
#Mguinaldo. Some manganiferous silver ore is said to have been
Bhipped from shallow workings on these claims. Still farther north,

.

Becording to Judge Purcell, and on the same zone is the Little
Wohnnie claim, from which also some silver ore has been shipped.
This was not visited. it A ,
§iWest of the ridge that contains the Olympia and Aguinaldo pros-
pects is a valley, probably from half a mile to a mile wide, that
eparates this ridge from Hiram Mountain. This valley is floored
enerally by truncated, nearly vertical thin beds of limestone sepa-
ated by slates and slaty schists. The limestone beds have been
gactured and silicified and at a number of places have been pros-
pected or worked for silver ore. This is particularly true on_the
inningham group of five claims, just south of the old Stevens
ftanch, where five or six parallel belts of limestone have been pros-
ected. Two old and abandoned shafts appeared to be at least 100 .
6t:'deep. Material on the dumps shows a little malachite and
zurite and dark, obscure sulphides, probably in part argentite. -
Ajsmall quantity of silver ore has been shipped from the Cunning-
Bem group, which is reported to be owned by C.:J. Cunningham,
Tucson. foag SRS LS Ve i

COPFER QUEEN
MINE )

COPPER GLANCE

Twin Buttes -

A

B. VIEW NORTHWEST TOWARD THE COPPER QUEEN MINE AND .Hmlw SETTLE-

ZHZ,_,Om.%i—Z WG..—..HNM.v—?Cr DISTRICT, FROM A POINT NEAR THE COPPER
GLANCE MINE. .

The Sierrita Mountains appear in the distance, to the left.

i
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In this same valley, perhaps half a nile north of the Cunningham
group and nearly west of the Aguina_o workings, is Lincoln camp |
and the Yellow Bird shaft, about ", feet deep. ‘The Lincoln or |
Yellow Bird group comprises 15.1aims and a mill site and is owned
by S. W. & E. M. Purcell. the shaft is in one of the numerous

lititeovs o members within' th prevalent slaty rocks and is a few
feet west of a Dtalt.of schistos rhyolite. The beds strike N. 5° W, |
and dip about 85° W. The Yellow Bird is reported to have made
some shipments of argentiferous galena and cerusite.  The best ore |
seems to have been soft, earthy yellowish mate

found in crevices in the fractured limestone. i

From half a mile to a mile west of the Yellow Bird shaft, well
up on the east slope of the ridge of Hiram Mountain, at an elevation
-of about 4,200 feet, are the workings on the Providencia claim of
the Yellow Bird grou

iny of those previously described. The rid

f blue-gray slaty schists which are mainl
rocks and which in general strike about
80° W. The Providencia is on a bed of quartzite,
that has been shattered and has the resulting irre
cracks filled with argentiferous chaléocite.
in the open cut and in the small tunnels run into the deposit, has §
been partly altered to covellite and malachite. Some ore is reported 3
.mo have been shipped from the Providencia, but all the work done
is close to the surface. Presumably the chalcocite will give place |
at depth to chalcopyrite or bornite, but it is not possible to predict §
the depth at which the change will occur. The Providencia deposit |
1s not large but appears to be more promising and better worth addi.
tional exploration than some of the silver-lead deposits in the lime-s
stone beds previously described. m . g

About half a mile west of the Hiram Mo
of Altar Valley, is the Leahy ‘group of
granite. No persistent vein was seen, but
small irregular fissures that contain pa
pyrite with some free gold.

Close to the road, a mile or two north of Lj
inclined shaft on a quartz lode in slate.
on the Critic group. The dump shows mu
with carbonates of copper, but no ore.

A deposit of fluorite at the north end of the
on the Neptune group, was not visited. :

South of the section of the range examined, on its western slopé,
are the San Juan, McIntyre, and, other groups of claims, which wers
not visited. Some silver ore is reported to have been shipped from!
the San Juan.
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ge is composed mainly §
Y squeezed sedimentary

gular network of |
The chalcocite, as seen

untain ridge, on the edge
claims, in pre-Cambrian!
the granite contains some}
rtly oxidized chalcopyrite and,
ncoln camp, is
This, I was informed, is|
ch quartz, stained in part
" T

Sierrita Mountai

rial, partly cerusite, g

p. This deposit is of different character from

N. 20° W. and dip 75°«%
4 to b feet thick, §
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. It must of course be recognized that any conclusion as to the
ture of the Papago district that can be drawn from so brief an
xamination as that made in 1920 is tentative and may be changed
by future development. The general impression gained, however,
is that the metallization has not been strong and that large deposits
of ore probably do not exist, although additional prospecting may
disclose bodies of comparatively small size. Good ore has undoubt-
edly been found at many places, but it has come from relatively
'small deposits and from shallow workings. It is highly probable
ithat the small quantity of silver ore shipped or milled is material
(that has been enriched by the chemical action of descending solu-
“tions and is not representative of what may fairly be expected at
tdepths of several hundred feet.

ORE DEPOSITS OF THE PIMA DISTRICT.

¢ At the north end of the Pima district, about 18 miles from Tucson,
" is the Mineral Hill BE@MWP XIX, 4), which belongs to the Mineral
§ Hill Consolidated Copper Co., of Pittsburgh, Pa. This company,
incorporated in 1904, is the successor to the Azurite Copper & Gold
i Mining Co. It owns or controls between 50 and 60 claims in the
icinity of Mineral Hill, including the Azurite, Plumed Knight,
and Sunrise groups. ‘
tThe mine now in operation is developed through a vertical shaft
tabout 700 feet deep, with the principal levels at 500, 600, and 700
feet below the collar.  No ore has been shipped from these work-
fings, and the efforts of the company are confined entirely to pros-
'pecting and to blocking out such ore as has been found. Formerly,
thowever, considerable oxidized copper ore was shipped from the
tnow abandoned Azurite workings, in the upper part of the Mineral
tHill deposit. The Azurite company is reported to have had two
£30-ton water-jacket copper furnaces in operation prior to 1904 and
ito have produced ore to the value of over $500,000. In 1916 the
tPima district is credited with the production of 6,683,094 pounds
i0f copper, of which “most” is stated to have come from the Azurite
iworkings of the Mineral Hill Consolidated Copper Co.!
& About a quarter of a mile east-southeast of the Mineral Hill shaft

the Plumed Knight mine, formerly owned by the Pioneer Mining
& Smelting Co. but now belonging to the Mineral Hill company.
eThe workings of this mine are reported to be 350 feet deep and pro-
duced considerable oxidized copper ore above the 150-foot level, espe-
cially between 1907 and 1918,
(he general géologic features in the vicinity of gia«.& Hill are
y roughly indicated in the accompanying diagrammatic sketch

i

i:8: Geol. Survey Mineral Resources, 1916, pt, 1, p. 310, 1917, -
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(fig. 66), which is not drawn to scale. Mineral Hill is composed |
mainly of rather thin bedded nzf.»:&smao which strikes generally north-
west and dips steeply southwest: Traversing the mozmr slope of the |

represented in figure 67. - A little of the granite is exposed on'the
surface just south of the fault, west of Mineral Hill. The granite is
iprobably a sill and may be underlain by the same quartzite as that

jis unknown.

7The ore bodies in the Mineral Hill mine occur in the limestone close
to the granite. They.are irregular in form, particularly as regards
{,the limestone hanging wall, into which they extend much farther
% along certain north-south fissures than elsewhere. Most of. these
¥ fissures dip steeply east. Their relation to the bedding planes of the
limestone is not clear and was not ascertained in the short time spent
in the mine. As shown in the diagram, the ore body as a whole has a
i fairly steep dip to the south near the surface but becomes more nearly
i horizontal on the lower levels. - : :

" The ore, of which the principal valuable constituent is copper, is
¢imainly pyrite that is intimately associated with chalcopyrite, magne-
i tite, and apparently a little pyrrhotite. There are all gradations
i from massive sulphides and magnetite to metamorphosed limestone
f pontaining, together with these same minerals, quartz, garnet, pale
monoclinic pyroxene, tremolite, green monoclinic ‘amphibole, and
& probably other metamorphic silicates. The Mineral Hill ore is thus
Lclearly of contact-metamorphic origin. - 0 0 a
¥ In the Plumed Knight workings the ore formerly stoped above the
1150-foot level was all oxidized and occurred as irregular lenses in the

v\\ imestgr
Ficurn 66.—Dipgrammatic plan showing general geologic relations at Mineral Hill, /
Pima district, Ariz. e

hill and passing just north of the summit of a smaller hill to the
west is a nearly east-west fault with a dip to the south of 55° or more.

The rock on the south or hanging-wall side of the fault is more or less 260° W., with dip to the southwest. The limestone is 'considerably

pfissured, but the lenses apparently lie approximately parallel with
ithe bedding planes. - Ao ,

#;: Adjoining the ground of the Mineral Hill Co. on the west, and
lying for the most part west of the main road from Tucson to Twin
bButtes, is the Vulcan group of seven claims, owned by the Vulcan
onsolidated Mining Co., of Tucson, but understood to be bonded
ito Chicago people. The ground has been developed by a 560-foot
inclined shaft, from which considerable work was evidently done.
w:.m shipped from these workings in 1916 and 1917 is said to have
yielded nearly 1,200,000 pounds of copper and over 11,000 ounces of

o

ilver and to have averaged between 6 and 7 per cent of copper.
Abundant water is reported to have entered the bottom of the in-
gline, and these workings were finally abandoned. A new vertical
haft was started a short distance sbuth of the old incline but has
ot ‘yet reached the ore zone. ' No work was in progress at the time
of visit. The geologic conditions at the Vulcan are similar to those
@t Mineral Hill, and the ore mmwom?. is apparently of the same gen-
eral character. - ot ., _ w e b
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FicUrm 67.—Diagrammatic section showing probable general relations of the ore to .c.o
inclosing rocks at Mineral Hill, Pima district, Ariz, G

metamorphosed limestone with approximately the same m&..uwmo E:w,..w,
dip as the quartzite. The workings of the Mineral Hill mine mw.o;
that this limestone is underlain by granite that is apparently intrusives
into it, the relations being something like those diagrammatically

against which it is faulted. The thickness of the granite, however, -

limestone. The general strike of these lenses appeared to be N. 50°—
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About half a mile a little west of south from the Vulcan shafts and
also on the west side of the road is the shaft of the San Xavier E
tension Copper Co., 500 feet deep. This is on the Red Oxide claim

of the Red Oxide group of‘five claims. ' From this mine had besh
shipped up to September, 1919, about 900 tons of ore that averaged;
about 4 per cent of copper and 2 ounces of silver to the ton. 'Ngj
work was in progress during December, 1920, and the mine was not!
examined. According to Mr. John C. Anderson the principal levels
are at 227 and 313 feet below the collar, and the drifts extend for,
.about 300 feet west of the shaft. All the workings are said to be in_
limestone, the beds of which strike northwest and dip about 40° SW,
These beds are reported to be cut by a number of northeast-southt
west faults. The ore apparently occurs as small lenticular masses
that lie approximately with the bedding of the limestone. ' Piled on
the dump at the time of visit was a few tons of zinc ore, chieflyj
sphalerite with some chalcopyrite. This is said to have come from]
a small stope above the 227-foot level. The copper ore was shipped
from some of the upper levels. - i et o8 ooy

South of the Red Oxide group are the San Xavier and South|

San Xavier groups, comprising about 13 claims, owned by the Em:#§

pire Zinc Co. The principal shaft is 380 feet deep, with levels at}
‘about 50, 100, 150, 200, and 380 feet below the collar. At the time
of visit the mine was idle and was filled with water to about 40 feet |
below the 150-foot level. . The San Xavier mine was purchased by:
the Empire Zinc Co. in 1912 and produced in 1918 about 1,500 tons |
of copper-silver-lead ore, which was hauled by motor trucks toy
Sahuarita, 7 miles away, and thence shipped to the El Paso smelter!}
Considerable oxidized zinc ore was also developed during that year}}
and the mine continued productive up to December, 1917. The ore}
shipped in 1917 carried as much as 6 per cent of copper and 6 ounces
of silver to the ton, but the average was considerably lower. mQBm._,
zinc carbonate ore was also produced from 1913 to 1917, mainly from
open cuts. The condition of the mine in 1920 did not permit satis!
factory examination in the short time available, and the following}
description is far from complete, fes T R
The workings lie on the south side of a hill 300 to 400 feet highj
composed of gray limestone, probably of Carboniferous age. Thy
beds strike N. 80° E. and dip 50° S. ‘The south slope of the hill'
very nearly a dip slope. Eastiiaf this hill, separated from it by
saddle through which a fault**runs, is' another hill composed ' of
folded and faulted gray limestone, within which is a layer of brittle}
fractured quartzite from 75 to 100 feet thick. - The only fossil
remains seen in the limestone were' crinoid stems, echinoid spinesf
and a few fragments of brachiopods. The ore, so far as could b
ascertained, occurs wholly in limestone, which is much fractu

+1 7 ORE DEPOSITS OF SIERRITA MOUNTAINS, ARIZ. 423

P within which was seen no dominant or master fissure. The
one shows ‘no recognizable metamorphism. The ore bodies
above theé water level were very irregular masses composed
ithsonite, copper carbonates, probably cerusite, earthy yellow
fosite, limonite, and other products of oxidation. The 150-foot
el; on which comparatively little work hias been done, shows pyrite,
B8’ mineral was present in some of the similar masses that, by
ined on the upper levels..

About half a mile a little south of west of the main San Xavier
is the West San Xavier shaft and a quarter of a mile farther
he South San Xavier shaft. These were idle at the end of
and were not examined. Some ore was shipped from the South
Xavier-in 1906, before it was acquired by the Empire Zine Co.
approximate alinement of these three shafts suggests the exist-
of a nearly east-west zone of fissuring that may have been a
patrolling factor in ore deposition. . 8

iLhe San Xavier deposit is regarded as a metasomatic replacement
ifclimestone closely related in origin to the intrusion of the granitic
Basses exposed at Mineral Hill and Twin Buttes. It does not appear

Buttes. : .
pSoutheast of the San Xavier mine, occupying oEomW the lowland
Petween San Xavier Hill and the prominent limestone hill known
Helmet Peak, is the San Xavier Extension or Wakefield group,
ed by the Reiniger-Freeman Mining Co., of Tucson, incorporated
1918. The company has sunk a 376-foot vertical shaft from one-
hth to one-fourth mile southeast of the San Xavier shaft. Nowork
Was in progress at this shaft at the time of visit, The dump consists
Bt brittle fine-grained shale and thin-bedded sandstone, with some
Ipidotized andesite and other volcanic rocks. There is no indication
e, and the reasons for sinking a shaft at this place are not evident.
A short distance southwest of this shaft, on the San Carlos claim,
ghaft about 100 feet deep has been sunk on a stringer of chalco-
pyzite, which in places is 6 inches wide. Southwest of this shaft, on
ame claim but supposedly on a different vein, some prospecting
being done in December, 1920, on a stringer of galena that in
fiices was several inches wide. Some good shipping ore had been
irted . out, but the deposit appeared to be too small to be of much
faportance. The country rock of the San Carlos claim js the same
iin-bedded, predominantly shaly formation as near the Reiniger-
man shaft. - “ :
in the vicinity of the former Olive camp, west and southwest of
felmet Peak, are the Olive (or Olivette), Annette, Swastika, Schu-

,v_,,,_m_.:a, and chalcopyrite. No galena was noted, but presumably

mﬁm&ob and enrichment, were changed into the ore bodies formerly

-
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macher, Prosperity, and Alpha mines. With the exception of som
modern work on the Prosperity group, these mines. have been id
for many years. The Olive claim (now known as the Olivette)i
said to have been located in 1886 and to have yielded about $750
in silver. 'In 1913 the Tucson Mining Co. built a 100-ton ol
centrator at the Olive mine, but nothing was learned about:i £
~operation. The ore of this and other near-by mines, according to } r
Anderson, was mainly argentiferous tetrahedrite and galena, witl
probably some silver chloride near the surface. Tt occurred
at least two sets of intersecting fissures, which apparently are narrow
and contain very little quartz. The veins do not crop out promi
nently and as a rule are rather obscure at the surface. As the deepef
work is reported to be at 800 feet, the veins presumably were' nok
profitable below that level. In the vicinity of Olive camp fissurg
of the same general character as those that have been worked s 8.
fairly numerous, and some of them apparently have never been p 08
pected. The general country rock of these mines has been describe
on page 413, , _ Horiing
- The Prosperity group of eight claims lies immediately south of th
Olive mine and has been worked through two shafts, probably abou
300 feet deep. One of these is on the Contention claim, and the
other, about 300 feet west-southwest of it, on the Tit for Tat claimi
The vein strikes about N. 65° E. and dips very steeply to the south
east. The country rock is somewhat altered andesite breccia. ' Wate
stands in the old shafts at 80 feet below the surface, but H.” M
Hebble, who has a bond and lease on the group, was doing some work
. at the time of visit above the 80-foot level. He had found some 2004

lead-silver ore, about 15 inches in maximum width, which he!nf ) ; .

; o 18 undertaken by the Twin Buttes M & | i Jo.
ported to contain about 50 per cent of lead and 15 ounces to the ta 903! Tn 1905 26 :w,:mm of mez%i Szaﬁ Emum wwm,m ﬁsm m,oA aoowe
in silver. The ore consists of galena, E«E.S“ &5_83:.%9. tetrahg Er. . Buttes, ' About 1910 18 Bm..w.mm om zmmuw d 1 Q.MEz :mmongo
drite, and quartz. The highest assays in silver are obtained wh ; 4 T = RURG WA Bola bo the pouth-

tetrahedrite is abundant. ,_ M

About a mile southwest of the Prosperity workings and about#
miles in the same direction from the San Xavier mine is the P, .
master mine. This is now idle, but considerable underground h
has been done here, and some ore is understood to have been shippt
about 15 years ago. The surface rock at the mine is andesite brect
apparently the same as at the Prosperity. This is underlain, at ,
feet in the main shaft, by rather coarse granite, possibly pre- .
brian granite. The present workings consist of a vertical shaft/ B4
feet deep, in which the water stands at less than 800 feet, Ozww‘ b
205-foot level was examined. This' crosscuts northeast for 120 s
from the shaft and cuts what is known as the Lead vein," whil
strikes about north-nerthwest and has a rather variable dip,’igh
average being about 70° W, About 50 feet farther northeastiis

L=

% d, nearly parallel vein fhewn as the Tron vein. No ore ‘was
0 on this level, but the Lead vein is reported to contain mainly
) éna' and the Iron vein ‘mainly pyrite with a little chalcopyrite
tetrahedrite. ‘As seen on the 205-foot level, the “veins ” pw@o.ﬁ_.
c._sm fissure zones with much soft, crushed audesite and gouge.
Qéﬁzm proper are apparently small and have been broken by
Igorous postmineral faulting in the general plane of the vein,' =
#The' Alpha, another early producer of the Olive camp group, now
18 about a mile south of the Prosperity. It was not examined.
B mile or two south of Telmet Peak, close to the main’ road to
iwin'Buttes, is the Wellington prospect, where, at the time of visit,
k'Was in progress in a 122-foot shaft, with a drift on the 100-foot
¥el.™ The shaft is on 4 fault that strikes N. 70° W. and brings the
ipposedly Mesozoic rocks of the Olive camp area on the north

“F_me m‘gwwu&mosomozaomno:mob the south. The material on the

anp showed some copper, stains,
“Near Twin Buttes, a small settlement inhabited chiefly by Mexicans,

‘Principal production has come from the Copper Glance, Copper
een’ (P1. XTX, B), Minnie, and Senator Morgan (P1. XVI, ¢)

w,...‘mm. ""“The Copper Glance mine is a little over half a mile east-

+ 9

bout halfway between the settlement and the Copper Glance, the
glinnie is half a mile west of the station, and the Senator Morgan is
he end of the railway, about a mile southwest of Twin Buttes.
these mines have yielded for the most part a pyritic copper QS., of
lipping grade carrying considerable gold and silver. = o

fThe first extensive development in this part of the Pima district

Pacific Co. and became part of its branch into Mexico by way of
ales.' By 1913 the company was shipping about 1,500 tons a'
th of copper-silver-lead ore to E] Paso. . This company operated
.ﬁ_wuoo (Copper Glance), Queen (Copper Queen), and Senator’
rgan mines. In 1913 E. G. Bush and associates, who as the Bush-
ixter Mining Co. had been successfully working the Minnie mine,’
the Senator Morgan mine. They also took a lease and gave a’
on the Glance mine, which, as the Glance Mining Co., they de--
oped profitably and finally purchased. Similarly, as the Midland
r Co., they acquired the Queen mine. The Glance and Queen
' were in operation up to the later part of 1920 but were idle
the time of visit and were not examined. M. Bush, who was
pvering' from a serious illness and was unable to accompany me
@the mines, stated that there is good ore in the lower levels and that '
itk would be resumed. The contents of the ore bin at the Glance

i

ttheast of the railway station at Twin Buttes, the Copper Queen is

\
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supported his statement. The Mor~%a and Minnie mines have been The dump of the older shaft is made up of materials that are
idle for three or four years. o A { learly the products of vigorouvs contact metamorphism. - Pyrite and

Hrm Glance vertical shaft, 623 feet deep, is on the north slope of s 8 chalcopyrite are associated with abundant magnetite, garnet, and
‘low .rimmaobm hill, close to the‘contact of the limestone with the & oreen amphibole in coarsely crystalline radial aggregates. Little or
granite that underlies the plain to the north of the hill. On the S 1o granite appears on the dump, and none is exposed at the surface:
535-foot level a crosscut connects through a raise with ¢ al the shaft. Granite is visible, however, in a shallow ravine a few

level of the 500-foot Queen inclined shaft, which is similarly s . hundred yards northeast of the mine buildings, and some of this rock

v.S@ with reference to another low limestone hill and to the granite- @ is reported to have béen reached in the underground workings.' The
limestone contact. Inspection of maps of the underground workingg leposit has the characteristics typical of a contact-metamorphic de-
showed that z._m.og bodies occur rather irregularly in the 1 & posit, and its formation was clearly a consequence of the intrusion
near the granite. The limestone in the vicinity of the shaft at the S of the granite into the limestone. On the lower levels of the Senator

# Morgan mine the ore is reported to have been of low grade, with
S pyrite and magnetite very abundant,.

§ . The Esperanza mine, worked at different times by the Chesterfield
i Copper Co. and the Blanche Rose Mining Co., lies 8 or 4 miles west-
southwest of the Senator Morgan mine and was said to be about 800
_ eet deep. It has been idle for years and was not visited.

. Complete figures of production of the Pima district are not avail-
i able, but the following table, compiled from the volumes of Mineral
 Resources published by the United States Geological Survey, gives
. some idea of the scale of operations during the later years of activity

surface is partly altered to garnet rock and partly recrystallized as|
marble. The garnet is of g yellow-brown variety and
with magnetite. Certain beds of the limestone were evidently more
susceptible to garnetization than others, but bunches of garnet and|
magnetite are also irregularly distributed through the less o@Ew_me&w__”
metamorphosed limestone, The ore, as seen in the bins, consists of
chalcopyrite, pyrite, sphalerite, magnetite, chlorite, garnet, and
actinolite, all intimately intergrown. The. general strike of the!
limestone beds is N. 50°-¢0° W., and the dip is nearly vertical. The:

" from the record of past shipments, some galena occurs in these %_.M_ in the district:

rzm chalcopyrite disseminated and in small veinlets,

v

~

Metals produced in the Pima district, Ariz., 19071919,

.Hrm Senator Morgan mine lies along the northeast base of a low] Fear. (poas. (potinds). (pounde. (dolare). Soanoss.”
ridge composed chiefly of epidotized quartzite. The beds strike! .
diar.»r.o ridge, N. 50° W.: and dip about 45° SW. The rock shows QR 1207 ------ooooooooceececen ) ggon 51 s
varying mmmm..mmm 0m. epidotization mn.oE films of epidote on joints to H.ww %%w
a rock in .i:or o@.&og and quartz in nearly equal proportions form' ! iii; 737 1, T I %” &
a closely EomloowEm aggregate. Exposures in prospect pits indig Darnom | Top o | 1oLl 1,001 i 18
cate that the formation is generally thin bedded and contains somg oo 5l
shale. Presumably the epidote-quartz rock was i : i — e | S0z | bl
careous sandstone. Northeast of the quartzite is . fono. LTI Kood e 432 14,980

shale, and northeast of this g belt of gray limestone, probably of
Carboniferous age. This rock is conspicuously altered and contain

masses of garnet rock with bunches of epidote. The ore zone cropg
out strongly in this belt of metamorphosed limestone, striking abouj
N. 80° W. A number of openings have been made along this zone,
including what was at one time the main shaft, the dump of whichi
can be seen at the left in Plate XVI, C. Later a new shaft was madg
by raising from one of the levels through the belt of shale thaf
crops out south of the ore zone. - The Senator Morgan workings arg
reported to have attained a depth of 900 feet. _

i It will be noted that the yield has shown unusual fluctuations in
tall five of the metals reported. This is in large measure accounted
for by the irregular and variable character of contact-metamorphic

As regards the future of the Pima district only a few rather gen-
leral impressions can be recorded on the basis of so brief an exami-
nation as was made, with so few opportunities for underground
study as were found at the time of visit. There has apparently
theen much more intense metallization on the east side of the Sierrita




.
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Mountains than on the west side, particularly in copper ores of the
contact-metamorphic type. Probably there are considerable bodies
of such ore as yet undiscovered, *with perhaps still larger ‘quantities
of low-grade material that vill require concentration before smelting.
The outlook for finding ddditional bodies of sphaleritic zinc ore like-

wise appears to be fairly good. Undoubtedly, also, bodies of argen-

tiferous galena will from time to time be found, but it is not ex- INDEX.
pected that these will be large or will extend to great depth. There ) R
1s some basis, also, for expecting that additional underground explo- A Page. Page.
> : : : : . P Bald Mountain district, Nev., tung-
ration may bring to light other small w.:nr-mgmo silver-bearing Mbich, ", analysis by__________ 118-119 R o TR T
mTOOem, such as were mowsou.—wn worked at Olive camp. : ident claim, Oreg., description of _ 52 | Balsam, N. C., chromite near____ 129-130
. g . ) = s cknowledgments for ald_ 38, 69, 85, 102- | Banner mine, Papago district, Ariz.,
A 103, 331, 347, 362, 383, 409 | description of _____ 415416
dams & Maltby, production of Easkerville, Charles, analyses by__._ 118-

chromite by______ 28, 31-32
Addition and Multiply claim, Utah,’
V

! description of _______ 199
T AT . - iAguanga, Calif.,, tungsten deposits
) 2 A mear . l......_... 260-261

w-n_nn:_e claims, Papago district,
i

onquin mine, Mont., description

manganese oxide ore from,

Ariz., description of_ 416-417

(i) CEERC . SN 167-160

o plate showing _______ 160
m pha ‘mine, Pima district, Arlz.,
o situation of____ 423-424, 425
r Valley, Ariz, porphyritic
: granite in___________ 411
merican Exploration & Contract-
: ing Co., production of
chromite by _________ 31
hbrican Refractory Co., production
= of chromite by______ 28
claim, Utah, description of___ 200
derson, John C., acknowledg-
il ment to____________ 409
lderson claims, Nev., description
b0 1 of 256
derson mine, Oreg., description of 52
thophyllite, occurrence of, in
- North Carolina____ 107, 108
{ manganese mine, Wash., de-
¢ seription of _______ 237-238
Creek, Oreg., chromite
. produced near____.___ 32
8tos, deposits of, in North Caro-
. i : ] lina and Georgia_____ 107
! ! . Creek, Ariz., dry bed of, plate
v showing_____________ 413
truck Nos. 1 and 2 claims,
Utah, description of__ 203
production of chromite
| P 28

N i 14 TR . { &,

.E»E.nun group of claims,

d Face mine, Oreg., development
B [}

Utah, description of_ 210-211

34

119, 133, 134
Beaver Creek, N. Mex., lode tin on__ 357

stream timon________________ 368
Beguelin pits, Kershaw, 8. c,

pyrite in____________ 343

Bementite, composition of_________ 235

nature and occurrence of._ 230, 234-235

origin of_ e 236

Benbow, T. E., acknowledgment to__ 69
Benbow claims, Mont., location and

character of_________ 5

ore on, nalure of____________ 7

origIn: of. e 78-80 -

tonnage of ______________ 82

petrography of country rock on- 76-77
Benton, Calif,, tungsten deposits

110 | o 276-277
Bernard claim, Mont., description
of 164-166
Berry, Gibson, acknowledgment to._ = 383
Bibliography of chromite in eastern
Oregon______________ 38
of chromite in North Carollna_ 103—
104
of manganese in Montana___ 144-T45
“ Bird’s eye” ore, use of term____ 114

Bishop, Calif., geography and ge-
ology of the district
mear—_____________ 268-269

glory hole of Tungsten Mines
Co. near, plate show-
1 O 272
mill and houses of Tungsten
Mines Co. near, plate :
showing_____________ 272

tungsten deposits near______ 269-270
tungsten mines neat________ 270-274
Black and White mine, Wash., de-
scription of _______ 239-240
Black Bear group of claims, Utah,
description of _______ 198

Black Canyon, Nev., tungsten in_._ 292
Black Hump claim, Wash.,, man-
ganese ore from_____ 240
Black Jack group of manganese
claims, Utah, descrip-
tion of____________ 209-210
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was seen, but small broken fragments of quartz crystals occur through-
out the gouge. A depth of 100 feet has been reached in the workings,
and the lode has been explored for a distance of 150 feet. The
presence of feathery gold in the midst of a finely comminuted gouge
i believed to be due to secondary deposition. At the time of the
writer’s visit, in 1915,20 tons of ore, which yielded about $2,000, had

been milled.

SUMMARY.

The Paleozoic sediments of the Round Mountain district have been intruded by.
granite of Cretaceous or possibly early Tertiary age. This granite represents a phase
of the great granodiorite intrusion which is to-day exposed over a large part of the
Toquima Range. Closely following this intrusion quartz veins carrying the man
ganese tungstate huebnerite were formed in the granite. These veins have beca
exploited to some extent. . i

Tn Miocene (probably upper Miocene) time the region was covered by the bedded §
tuffs, shale, and sandstone of the Siebert formation, After these deposits were luid
down there came 2 large intrusion of rhyolite. This intrusion appears to have rcached &
a level comparatively near the surface. Numerous small fissures were formed in the §
newly solidified rhyolite, and these were filled with solutions derived from the rhyo-
lite, which gave rise to the primary quartz veins carrying free gold. The primary |
vein filling consists of quartz with minor adularia and alunite, free gold considet |
ably alloyed with silver, a small amount of auriferous pyrite, and a very little realgar.
"The alteration of the wall rock consisted of gericitization of the feldspars, the introdue

tion of some pyrite, and slight gilicification near the walls of the veins. The period gl &

ore deposition must have been late Miocene or Pliocene.. Other productive org
deposits of Nevada belong to the same general _wmmoa.gm appear to be mocoaﬁ_a E
related to intrusives of post-Siebert age. _ . o
After a period of erosion, renewed fissuring took place. This fissuring may have ¢
been contemporancous with the Pleistocene faulting, which formed the scarp of the |
Toyabe Range, facing Big Smoky Valley on the west. Some of these fissures followed 3
the quartz veins already formed and others crossed them in all directions. ; Oxi
of the pyrite took place during a period in which the climate was more humid t s
present and the water level not so greatly depressed.  The surface waters follow
newly formed fissures, and iron and manganese oxides, together with gold' derd
from the auriferous pyrite, were deposited along these channels, which in many placd
were distinct from the quartz veins. It is not certain to
free gold of the primary veins contributed to the formation of the secondary
filling. : Crra
The placer deposits were formed under conditions of climate, and to
similar to those of the present. In the Sunnyside placers angular rhyol _m.o mm. us e
most of the gold.” This talus is overlain by roughly stratified fanglomerate, the FS
of successive floods rather 'than steady stream deposition; ' The' fanglomiera
nearly the whole of the Red Jacket ground.. P el i

% 3,000 feet above the upper margin o

what extent solution of s 8

ORE DEPOSITS OF THE SIERRI
v TA MOUNTAIN
COUNTY, ARIZONA. S

By F. L. Ransomz.

INTRODUCTION.

The Sierrita Mountains (see fig. 64) constitute one of the smaller

af the nearly meridional mountain ranges of southern Arizona. They

eparate the Santa Cruz Valley on the east from Altar Valley on the

wst. The range has a length between 13 and 14 miles and a width

M_”mWWBamS.anmm at 4 miles. The height of the dominatine sum-
, aniego Peal, has, so far as known, not been uooﬁwp»ﬂ? de-
ange rises more than .w.ooo

tmined. Apparently no part of the r
f the flanking desert plains

H .Mm“bm MEH .&Egma mg.mgn than 6,500 feet above sea level. Its
5_“ ZMMMM&WMHM ow.wno SM:_omu, and in comparison with the ..m.éug
Rifa 1 : o the east or the Baboquivari R
e Sierrita Mountain i Rographic foptstin
& s are of o ic 1 ,
50»8&3:% Mmooy or minor topographic importance and
% Mﬁw_m oﬂmmow mmmmamﬂzgm. Sierrita Mountains, mainly in a rather
g4 o i
wally known as %5 NHVMWMm o:mmm.w Eun omxwﬂ.owmoonm bmilcs gty
known as g rict, a :
i ,.,_mﬁn within . what has EMO been o&mmm ngmwyo%wwm Mwmmmm.ﬁn no % .
# fast side of the range lies the Pi istri ithi ioh are a
et o of the mw ° e Pima district, within which are a
€1 . e produced considerable quantiti ,«
yzne, and lead-silver ores. These mi iats Thees sl
. , e mines fall into th
ps—those near Twin Buttes. o e M
; , on the south; those near Mi
,,nom_, MWW Woﬂrw mb% mﬂowo near the p_umb&ow& Olive SEMENMH
0. [ uttes and Mineral Hill. The ore Mi "Hill
inButtes occur in typi . it thors s r
] ypical contact deposits; those at Oli
parrow fissures. : The,Pima district was onumpaumm in Hmﬂw

erly direction alon j

. g the excellent Ajo road, a State hi .

. e highway.

..E‘WME% rgamr the route branches mosgﬁewm and for _Mmuoﬂw %m

Lol MM uﬁo % novmm nowmpmpwm, a settlement on the Mexican border,
g5 ranch a branch road turns off to the east and as u

‘ , . cend

? mw_a.,mv the m@uﬂm. %owm to the foothill belt F.SEMW MM m.uwnw.
_nmvammﬁv district are’situated, # /i <1 s b
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