CONTACT INFORMATION
Mining Records Curator
Arizona Geological Survey
3550 N. Central Ave, 2nd floor
Phoenix, AZ, 85012
602-771-1601

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the Cambior Exploration USA Inc. records
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.


http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165�
http://maps.google.com/maps/place?q=Arizona+Geological+Survey&cid=17499330617712548165�

795

in Canada, the nickel copper

L mines, but thus far in vain,

L matte being refined in the
L1 imported and entered for

fted States in 1901 was II7,-
at $1,847,166, as compared

of nickel matte, etc.,, valued

The amount of nickel pro-

bre imported into the United
pounds, worth between five

There was a decided in-
of nickel from New Cale-
he price of nickel oxide has
ver per pound than the metal,

. has been sold at $2.20 a

Hustry is increasing rapidly,

ko, a decided increase in the
the United States. The ex-
ind matte from the United

69,655 pounds, as compared
in 1900.

L1t oxide imported into the
ras 71,060 pounds, valued at
ith 54,073 pounds, valued at

he United States refines the
ckel matte produced at the

lv the United States exported
3.869,655 pounds in 1901, or
as exported in 1900.

ickel in Canada in 1901 was

o lecture on liquid air de-
¢ Internationale des Elec-
icted in London Engineering,
yed @ large number of inter-
d at extremely low tempera-
- heat -of air, which at or-
constant at 0.2I, increases
peratures are combined with
0° C. and 10 atmospheres
-at becomes .2583, and at 75
\d the same temperature it is
b calculations as to the power
li-air machines it is unsafe to
of air as a constant. Ozone
pared by electric discharges
ow temperature, and liquefies
being -118°C. At the tempera-
lquid ozone is perfectly stable,
t it deteriorates on the least
rful explosive now known, M.
mixture of liquid ozone and
king endothermic bodies—that
ated by their decomposition.
petroleums, separated out by
ht low temperatures are, M.
ectly fluid at -190° C., can be
e construction of low temper-
The latent heat of liquid air
b be 65 calories, the determin-
ke simplest manner by placing
ing liquid air on a recording
e rate of evaporation. Im-
ent lamp in the lquid and
, tiie rate of cvaporation was
irrent being measured it was
ount of energy expended in
evaporated in a given time.
referred to his method of
i from coal gas by a system
n at low temperatures. This
ery economical where large
re required.
[D COAL IN LOCOMO-
recently  made on the Rio
& Pacific Railroad in Mexico,
Beaument  and coal from
re shown that frem 3.4 to 3.5
2 equivalent to 1 short ton
tees the eost of the equivalent
d on the road i= anly from 45
of conl.

* GOLD DEPOSITS OF ARIZONA.
By JoserH HYDE PRrATT.

In THEENGINEERING ANDMINING JoUurNaAL of Jan-
wary 4, 190z, under the heading of “Gold and Silver
in 1900;,” the following statement is made: “The at-
tempt to reopen some of the old mines of Arizona
while successful in some cases, has been a failure
in others, and the territory remains about where it
was a year ago so far as gold production is con-
cerned.”

This statement is true so far as the actual pro-
duction of gold and silver bullion is concerned; but
it is far from being the case when the actual condi-
tion of the gold mining industry in Arizona is con-
sidered. There has been in the past year a very
decided and encouraging advance in the develop-
ment of gold mining properties, and at the end of
1902 the results will be apparent in the increased
production of gold from this Territory. There has
been, and is still, a great deal of wildcat speculation
in the gold mining properties of the Territory, and
in a number of cases supposed gold mining proper-

miles .north and south of that city. btx!‘ another. is .
known as the Weaver Mountain Mining Dz:mct ‘and

it might be well to include in this the minzs that are
found extending almost continuously in z slightly
southwest direction from the Weaver Mountains to
the Vulture Mountains. In this district would be
included the celebrated Congress Mine, ihe recently
opened Octave, and the Vulture. Forty miles to the
west of this district is the Harqua Hallz Mountain
District which includes the parallel range known
as the Harcuvar Mountains. In this district are
located the noted Harqua Halla Mines which give
prommencc to this section, now the scenz of actne
mining and prospecting.

There are a number of other places throughout
the Territory where gold has been found. but there
is little systematic mining now being dons for gold
or silver in them with the exception perhzps of the
Silver King Mine which is located in the northeast-
ern part of Pinal County and which has been one
of the noted producers of the Territory. In many
of the copper producing districts more ¢r less gold
is found. :
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MAP OF GOLD PRODUCING REGIONS OF ARIZONA.

ties have been bought and companies incorporated to
handle them where the property was known to have
little or no value. These methods are, however, now
considerably over-balanced by the development of
gold properties on a sound and substantial basis.

Extending across the Territory from the south-
east toward the northwest is an extensive formation
of carboniferous limestone with which a great series
of ore deposits are directly or indirectly associated.
The principal rocks underlying this limestone
formation are granites and gneisses. Other sedi-
mentary rocks, that are found associated with the
limestone, are sandstone (which has in many places
been entirely metamorphosed into gquartzite) and
conglomerate. Cutting these sedimentary rocks are
large masses of porphyritic rock, quartz porphyry,
trachyte, and dikes of diorite.

It is in this mineral belt that the large deposits of
copper have been found. The principal gold mines
are found in four distinct districts: One is in the
southeastern part of the Territory in Cochise Coun-
ty in the vicinity of Tombstone. The principal mine
of this district is perhaps the old Pearce necar the
town of the same name, and now known as the
Commonwealth Mine.  Another district is in the
vicinity of Tucson, where the mines occur thirty

In all the districts referred to there is = great deal
of activity and strong companies are ob:izining con-
trol of mines and claims with the intenticn of devel-
oping them and, if possible, making producers of
them. The Weaver Mountain and Harjua Halla
Mountain districts, which were recently visited by
the writer, were showing up some geccd properties
and both gave promise of developing in:o regular
producers of gold.

The accompanying figure gives a gene-al idea of
the location of the gold deposits in thes= districts.

One noticeable feature of the veins in the Weaver
Mountain and Harqua Halla Mountain districts was
their regularity and their constant dip zt a sharp
angle. Many of them are true fissure veins in
granite or porphyry. An interesting mine visited
is the Socorro, which is owned by :i:e Socorro
Gold Company, of Hartford, Conn. Tkis mine is
located in Yuma County on the southweszern slopes
of the Harqua Halla Mountains about 4> miles in a
straight line southwest of Wyckenburg =which is on
the Santa Fe. Prescott and Phoenix Rz:lroad, and
about 314 miles ¥

a little south of cast of Harrishurg.

The property consists of eight full claims. the gen-
eral location of which are indicated on the
panving figure.
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eolocry of this 1mmedlate vicinity is someivhat -
<. The main country rock' or mass of the
ins is a granite which is overlain with the
ntary rocks, limestone and quartzite, whose
are dipping at sharp angles. A mass of por-
was observed on the Henry Clay and Los
.s claims, but its exact extent could not be de-
od. The quartzite was observed between this
-ry and the limestone. While the most of the
Lctween the porphyry and the limestone is a
ite, there was one band or dike that was very
b:]v a quartz porphyry.
mineral vein has only been encountered on
|enry Clay claim and it was discovered by ac-
The alluvial deposits were being treated for
gold contents and as these were removed a
vein was exposed. On investigating this it
4 10 be a true fissure vein carrying high
L The vein has porphyry for its hanging wall,.

quired in the locating of the other claims. All of
this work was done a number of years ago, ore that
was taken out having been hauled by wagon to a
stamp mill located at Harrisburg. The main work
consists of an inclined shaft that has been sunk on
the vein, following its dip for about 230 fect. At
the present time the shaft can only be examined to
the 244-foot level as water is encountered at this
depth; but, judging from the appearance of the bot-
tom of the shaft and from information that could be
obtained, the shaft does not extend more than 6 or
8 feet farther. The vein is just as strong at this
244-foot level as at any other point along this dis-
tance. To the 150-foot level the ore has been more
or less thoroughly taken out by means of drifts and
stopes for a distance of 30 to 40 feet on each side
of the shaft. Pillars of ore have been left at in-
tervals of about every Is feet to support the roof.
In places these pillars or supports extend along

A. Shaft.

B. Mill Site.

SOCORRO GOLD COMPANY’S PROPERTY, YUMA COUNTY, ARIZONA.

as far as could be judged, porphyry is also the
wall; but nothing solid was encountered so
| it could not be accurately determined what the
wall was. The vein is very uniform in its
which is 24° 30’ toward the north, and it has
i this dip to the 230-foot level, which is as far as
id be examined. It has a general N.E-S.W.
<¢. As far as could be determined there is no
voeping of the vein on the surface, the only
where it has been exposed being at the scenc
e placer working.
[he vein is practically perfect in its development,
tte whole distance along its dip of 250 feet, and
e length of 160 feet along its strike at the var-
< places at which it has been cut and exposed by
22 of shafts and stopes, it has held its uniform
oi24° 30, Its width varies from 18 to 36 inches
f would average 28 inches. Wherever the vcin
“een exposed, it has on both sides a clay (kao-
U material) selvage, which varies from 12 inch
inches in thickness.

7

I'his is a true fissure vein,

. although it could not be examined to a depth of
fuet, yet its uniformity in this distance and its

L] geological location all point to the con-
son that it will reach to a great depth.

L e development work that has been done on this

'perty has all been on the Henry Clay claim with
exception of course of the work that was re-

the strike of the vein so that there is no opening
Here and there, where
the sulphides apparently predominated, large blocks
The present company has
widened the old shaft and thoroughly timbered it to
the 130-foot level, making a shaft with an inside
5 by 8 feet and sufficiently

from one stope to another.

of ore have been left.

clear measurement of
wide for a double track.

Nearly So fect directly east of the mouth of this
shaft is another inclined shaft which has been sunk
It can be examined
for a depth of 33 feet, but beyond this it has been
filled up with waste material taken from the stopes
At the 38-foot level
a stope can be entered which extends for 20 feet on
The other stopes
were so filled up with waste material that they could
not be entered. The vein here has been worked in a
manner sintilar to that in the other shaft, by drift-
How
far that has been continued to the northecast of the
shaft is not known as no stopes or drifts could be
The vein wherever ob-

following the dip of the vein.

and its exact depth is unknown.

the vein towards the southwest.

ing and stoping from each side of the shaft.

entered in that direction.

served in this shaft and stope was as regular as that
observed in the other.

There is a favorable location for the erection of
a stamp mill on a spur of the mountain and a little
to the east of south of the shaft as shown in Fig. 1.

The mill can be built upon 2 solid rock foundatic
and will have plenty of room ‘for the dtsposa.l of tai
ings. Below the mill site” there is a flat lev
stretch on the edge of the gulch which is conve:
iently located for the erection of the cyanide pla
for the treatment of the concentrates. A 20-stam
mill is now in course of erection and as soon as th
is completed the cyanide plant will be built. A su
ficient supply of water for the stamp mill, cyani
plant and camp is obtained from a well in the va
ley about 14 miles east of Harrisburg and 16,0
feet from the mine. This valley or ravine is t
drainage for a large section of this mountaino
country and there is a strong flow of undergrous
water which is reached by wells from 28 to 30 fe
in depth. The water is conveyed from the well

two large tanks of 50,000 gallons capacity eac
which are located on a slope of the mountain abo
the mill.

Assays that were made from the ore from tl
vein show it to be one that will probably carry
the average at least $20.00 per ton. Many of t
bunches of sulphides that were assayed show
values from $100 to $150 per ton. ,

Since the Socorro Gold Company began active c
eration in this section there has been a great deal
prospecting carried on and a number of other pre
erties opened up, so that although the district
from 40 to 60 miles from the railroad, there is
general air of progress and activity in the vicini

FLUORSPAR.

Fluorspar, or fluorite, is generally found in ve
in limestones, sandstones, mica slate, clay slate, a
gneiss. Although widely distributed, this mine
has been found in commercial quantities in but f
localities in the United States. Until 1898 the o
source of fluorspar in the United States was |
mines in Hardin and Polk counties, Southern I
nois. The same general geological formation «
tends over to Western Kentucky, and in 1808 .
posits of fluorspar were discovered around Sal
Livingston County, and Marion, Crittenden Cour
Ky. A small amount of fluorspar is also obtai:
from Caldwell County, Ky. In a number of ca
by-products are obtained, as galena, which is-sa
by the Rosiclaire Lead and Fluorspar Company,
largest operators of the mines in Illinois, and
zinc carbonate, obtained by the Chicago Min
Company from their mines in the vicinity of Mar
Crittenden County, Ky. The Kentucky Fluors
Company, the Fluorspar Company, and the W
ern Fluorspar Company have opened mines in C
‘tenden County, Ky., and are now producers of |
mineral. The Eagle Fluorspar Company is f
ducing from deposits in both Crittenden and 1
ingston counties, Ky. Fluorspar deposits have
cently been discovered in Smith, Wilson, and Tr
dale counties, Tenn.; and the Tennessee Fluor:
& Mining Company has been incorporated to w
deposits near Bellwood, Smith County. In the
cinity of Dome, Yuma County, Ariz., fluorspar
curs abundantly. . If the demand for the use
fluorspar for smelting purposes increases, there
be a market for these Arizona deposits. Form
the chief use of fluorspar was in the preparatic
hydrofluoric acid, but only a small amount is
used for this purpose.

The use of fluorspar in the manufacture of op:
cent glass is increasing. By far the greatest us
fluorspar is as a flux for iron, in which use man;
vantages are claimed for it and it is rapidly super
ing limestone. Fluorspar can be used to advan
probably, in copper smelting and in reducing r
other metals. The total production of fluorspa
1901 was 19,586 short tons, valued at $113,80
compared with 18,450 tons, valued at $94,500 in
The average price per ton reported for the
duct of 1901 was $5, the same as in
The amount of the ground fluorspar sold n
was 3,700 tons, valued at $34,100, as compared
3,700 tons, valued at $17,000 in 1900—an increa:
=00 tons in amount, but of $17,100 in value, th
crease being due to the low price of ground f

3
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ARIZONA GOLD-SILVER PROJ ECT - Initial surface sampling, VLF-EM surveying and geological map-
READY FOR DRILL TESTING ping have been completed on the Overshot property, of Can-Ex

. Resources Ltd, located 80 miles west-northwest «f Phoenix,
Arizona. Interest in the property was generated by a small .utcrop with alteration and
structural features similar to the Harquahala Mine, which is adjacent to the Overshot pro-
perty. The Harquahala Mine has produced an estimated 200,000 oz. of gcld plus 180,000 -.z. of
silver.

Assay values from surface sampling ranged up to 0.26 cz.gold per ton and 1.9 oz. silver ’

per tun. These were contained in an area anomalous in lead, zinc, copper and arsenic, which
situation also exists at the Harquahala Mine. VLF-EM surveying and geological mapping show
this area to be at a strong structural intersection with a stockwork of quartz veins.
Some shallcw percussion drill h.les have been put down to test the extent and directi:n

of the g_ecclgem‘i.cgl an-.maly with encouraging results. '

“e—f5n the Gold Hill West propérty, located a couple of miles northeast of the Harquahala
Mine, ~n the same geologic trend, tw. velns have been mapped and sampled. In underground
w .rkings a mnarrww high grade quartz vein contained in a wider sheared zone yielded assays an
1.76 ~z.gold per ton. A stoped area below these samples has not yet been sampled. On a
ridge above the underground workings, and within a limestome formation, a fraeture system has
been traced for 300 feet. It parallels the underground vein and is imt ermittently minevral-
<224 with jasperoid and g.ld-silver minerals. Two samples averaged 0.15 ¢z.gold per ton and
2.5 vz.silver per ton. A third area 300 ft. north of these two veins has been explored by a
small adit. A sample of selected dump material assayed 0.24 oz.gold per tun. It is intended
to drill the area of the two veins %o test for high grade ore at depth and for low grade ore
in “4We limestone and between the two veins.

s WA 2 R "-4_;1.::‘.#";‘“1‘}‘49-261' oL




PERRY PROPERTIES
James R. Perry

Member, American Institute
of Certified Planners
M.S., Urban Planning

MEMORANDUM

TO: Gold Mining Companies
Acquisition/ Exploration Officers

FROM: James R. Perry, M.S., AICP
President and Designated Broker
Perry Properties, Inc.

DATE: February 4, 1988

The former General Partner in the Rio del
Monte claims group in southwestern Arizona
recently died.

The mineral rights including the real estate
in fee are now for sale exclusively through
Perry Properties, Inc.

A brief description and map is attached herewith.

We highly recommend that you look closely at
this gold mining opportunity!

If you would like to see the geology report
and/or the property, or have questions
or comments,please respond.

Thank you for your business.

The Financial Center, Suite 1300
3443 N. Central Avenue
Phoenix, Arizona 85012

(602) 274-7653

Commercial Real Estate Brokerage o Investments e Research/Analysis o Acquisition/Disposition




**Precious Metals Exploration Venture*#
Super Prospect for Speculative Investment
GOLD PROPERTY!

Rio del Monte Mines

Description:

1. Twenty patented claims and approximately 392 acres, in fee,
covering the outcrops of a number of gold-silver bearing
quartz veins discovered around 1890.

2. "“The quartz veins containing the gold mineralization are
entirely within the patented claim group."

3. "The property has produced gold and silver-bearing ores and
concentrates."”

4. The mines are near the Harquahala and @old Eagle mines,

"which produced over $50,000,000 in gold at today's prices.”

5. Once owned by U.S.Senator Ridgeway (prior to 1900).

6. "The Rio del Monte is one of the few remaining unexplored
gold-silver deposits in southern Arizona... In my opinion the
Rio del Monte is a gold-silver deposit which merits further
exploration." "The proven past production, fee simple
ownership of both the surface and mineral estate, and the
proximity of both rail and truck transportation make the Rio
del Monte patented claims a good speculative gold-silver
prospect." (all above from: Ted H. Edye, Registered
Geologist, Arizona "A Geological Investigation of the Rio del

Monte patented claim group near Salome Yuma County Arizona”
(1982).

Location:

1. A block of 20 patented lode claims whose boundaries are
defined by Mineral Survey 1738 (available from BLM).

2. The <claims cover portions of Sections 3,4,9, and 10, T4N
R13W. Depicted on Hope Quadrangle (USGS).

3. The property is in La Paz County, near the north end of the
Little Harquahala Mountains, south of the town of Salome.

4. The property is reached from Salome on U.S. 60 and the Santa
Fe Railroad over 4.5 miles of County - maintained gravel
road. It may also be reached from the south over about 10
miles of county - maintained gravel road from the Hovatter
Road exit on Interstate 10.

Price:
$785,000

For More Information Contact: James R. Perry,
Exclusive Listing Agent
Perry Properties, Inc.
3443 N, Central Ave., Ste. 1300
Phoenix, AZ 85012
(602) 274-7653

Above information is subject to errors and ommissions and has
been provided by the owner or consulting geologists, and no
guarantee is made or implied. A geologic investigation has been
made and is available to principals. Courtesy to brokers.
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PRELIMINARY REPORT ON THE STRUCTURE AND STRATIGRAPHY OF
THE SOUTHERN LITTLE HARQUAHALA MOUNTAINS, YUMA COUNTY, ARIZONA

Stephen M. Richard
Department of Geosciences
University of Arizona
Tucson, Arizona 85721

ABSTRACT

Precambrian through Tertiary rocks in the south-
orn Little Harquahala Mountains record a complex his-
tory of Mesozoic and Tertiary deformation. Precam-
wrian quartz monzonite is overlain by: 1) about
1000 m of Paleozoic strata correlated with the Bolsa,
sbrigo, Martin, Redwall, Supai, Coconino and-Kaibab
éﬁiﬁﬁiﬁﬂﬁi 2) up to 1000 m of Mesozoic dacitic to
rhvolitic volcanic and volcaniclastic rock; 3) at
jeast 750 m of Mesozoic lithofeldspathic sandstone,
conglomerate and siltstone. Probable high-angle
faulting prior to deposition of the Mesozoic sand-
stone is indicated by rapid facies changes, massive
conglomerate and basal onlap onto older units to the
southeast. Subsequently, the strata were folded into
a large southeast-vergent fold limb. This fold was
refolded about steep axes trending N-NE. In Late
Cretaceous time the deformed rocks were thrust over
Mesozoic clastic, volcaniclastic and volcanic rocks
along the Hercules thrust. Mesozoic strata below the
Hercules thrust are lithologically and stratigraphic-
ally different from Mesozoic strata above the fault.
Mesozoic structures are strongly overprinted by Ter-
tiary(?) NW-dipping, moderate to low-angle, normal-
separation faults and associated northerly trending
faults. The youngest structures are north- to north-
west-trending, near-vertical oblique- or strike-slip.
faults with an associated northeast-dipping normal
fault. One of the near-vertical faults cuts poorly
indurated east-dipping Tertiary(?) gravel.

INTRODUCTION

The Little Harquahala Mountains are located
within the Basin and Range pruvince in west central
Arizona. Access to the area is excellent, either by
the Hovatter Road, which connects Salome with I-10
through the western edge of the study area, or by the
Buckeye-Salome Road through the northeast edge of the
area (Fig. 1).

The Little Harquahala Mountains occupy an area
of overlapping Mesozoic and mid-Tertiary tectonism.
The purpose of this project is to determine the
Structural geometry of Paleozoic rocks in the Little
Harquahala Mountains in an attempt to define the ki-
Nematics of Mesozoic and Tertiary deformation in the
area. To this end, a geologic map of the southern
Part of the range was made. The base map used was a
1:12,000 enlargement of part of the Hope, Arizona 15'
Series U.S.G.S. quadrangle (1961). This paper con-
tains descriptions and preliminary interpretations of
the rocks and structures of the Little Harquahala
Mountains. A more complete discussion will be pre-
Sented in a forthcoming circular to be published by
the Arizona Bureau of Mines and Mineral Technology.

GENERAL GEOLOGY

Precambrian quartz monzonite in the central part
of the range is overlain by a highly faulted north-
€ast-trending, steeply dipping cratonic Palezoic

ARIZONA
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Figure 1. Location map showing study area and points
referred to in text, numbered as follows: (1) Buck-
skin Mtns.: (2) Harcuvar Mtns.; (3) Vulture Mtns.;

(4) Harquahala Mtns.; (5) Plomosa Mtns.; (6) Dome
Rock Mtns.; (7) Hovatter Road; (8) Buckeye-Salome Rd.;
(9) Big Horn Mtns.; (10) Eagle Tail Mtns.; (11) Gran-
ite Wash Mtns.; (12) Ranegras Plain.

section. Depositionally above the Paleozoic rocks
are Mesozoic volcanic and volcaniclastic rocks and
Mesozoic lithofeldspathic sandstones. On the south,
the sedimentary rocks overlie an assemblage of al-
tered crystalline rocks of uncertain age along the
complex steep to low-angle Sore Fingers fault zone
(Fig. 2). On the north, the Precambrian quartz mon-
zonite structurally overlies Mesozoic clastic, vol-
caniclastic and volcanic rocks informally known as
the Harquar section. The lower plate Mesozoic rocks
are lithologically and stratigraphically different
from Mesozoic rocks in the upper plate. The Harquar
section is intruded in the northern part of the range
by the Granite Wash Granodiorite, dated at 65 m.y.
(Damon, 1968) and 69 m.y. (Eberly and Stanley, 1978).
Along the western edge of the range, southwest-dipping
volcanic rocks of probably Miocene age overlie the
Harquar section. The range is structurally bounded
on the northeast by an inferred northwest-trending
oblique-slip fault in the vicinity of Centennial
Wash. A complete summary of the regional geology of
west central Arizona is presented by Reynolds (1980,
and this volume).

STRATIGRAPHY

The Little Harquahala Mountains contain rock
units ranging in age from Precambrian to Tertiary.
The pre-Cenozoic stratigraphic column includes ap-
proximately 1000 m of Paleozoic rocks, a highly vari-
able thickness of Mesozoic volcanic and volcaniclas-
tic rocks up to 900 m thick and Mesozoic lithofeld-
spathic sandstones with a maximum exposed thickness
of 750 m. For lithologic descriptions of the Paleo-
zoic and Mesozoic section in the central part of the
area, see the accompanying stratigraphic column (Fig.
4). In addition, a variety of igneous and metamorph-
ic rocks of uncertain age are exposed in the Sore
Fingers area, and Precambrian quartz monzonite and
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amphibolite gneiss underlie the Paleozoic section.
The rock units are divided into five major groups re-
flecting the geologic development of the area. These
are: 1) Precambrian basement consisting of intrusive
and metamorphic rocks; 2) Paleozoic cratonic sedi-
ments; 3) Mesozoic continental deposits; 4) the Sore
Fingers Complex; and 5) Cenozoic deposits which are
only briefly described. Thicknesses of rock units
were determined using measurements from the geologic
map.

Precambrian Rocks

Granitic rocks occupying the northeast boundary
of the map area are depositionally overlain by the

' Bolsa Quartzite and thus are known to be of Precam-

brian age. North of Martin Peak, gneissic rocks in-
truded by this granite crop out over a small area and
are also considered Precambrian.

Quartz monzonite underlying the Bolsa Quartzite
is ubiquitously altered in the vicinity of the uncon-
formity to an assemblage of light green argillized or
epidotized feldspar set in a red stained argillic
groundmass with abundant quartz eyes. Sericite and
epldote are common. In less intensely altered zonmes,
further from the unconformity, the quartz monzonite
consists of a medium-grained quartz, plagioclase and
minor biotite groundmass with 1-3 cm potassium feld-
spar phenocrysts. Some of the alteration at the con-
tact may be due to pre-Bolsa weathering, but the
presence of similar alteration within the Bolsa re-
quires post-Paleozoic chemical changes as well. The
contact between the Bolsa and quartz monzonite com-
monly is faulted.

Amphibolite gneisses consisting of medium-
grained hornblende and plagioclase crystals occur at
the northwest edge of the map area above the Hercules
thrust (Fig. 2). Near-vertical, northeast-trending
foliation in these gneisses is characteristic of
early proterozoic gneisses in west central Arizona
(Reynolds, 1980). This foliation is disrupted and
folded within 10-15 m of the Hercules thrust.

Paleozoic Rocks

A cratonic Paleozoic section overlies the Pre-
cambrian basement in the Little Harquahala Mountains.
The stratigraphy of these rocks resembles the south-
east Arizona Paleezeic section_in its lower part and
the Granq§C§ngHJ§gLLioa=£&riggﬁggpggsgg;c. Miller
(1970) described a similar section in the southern
Plomosa Mountains and noted its resemblance to the
section in the Little Harquahala Mountains. He rec-
ognized the Bolsa, Abrigo, Martin, Escabrosa, Supai,
Coconino and Kaibab Formations. Varga (1977) report-
ed an essentially identical section in the western
Harquahala Mountains, except the Abrigo and Martin
Formations are apparently absent due to a bedding
plane fault. Varga (1977) favored correlation of the
carbonate unit below the Supai with the Redwall Lime-
stone instead of the Escabrosa Limestone. In the ab-
sence of definitive evidence for either correlation,
I have chosen to continue Varga's usage. Except for

this change, Miller's (1970) correlations are used in
this report.

The Kaibab Formation in the Little Harquahala
Mountains is unique in western Arizona. Miller
(1970) and Varga (1977) described strata resembling
units 1 and 2 of this report, but units 3, 4 and 5
are absent in all other sections described in west
central Arizona. Quartz-chert sandstone and
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conglomerate at the top of unit 5 are probably Meso-
zoic but are too thin and poorly exposed to map
Separately.

Mesozoic Rocks

Two distinct Mesozoic sequences are present ip
the Little Harquahala Mountains--the Harquar section
and the southern Little Harquahala section. Formal
nomenclature for these rocks is lacking. A Mesozoic
age is inferred from stratigraphic position above
Paleozoic rocks and involvement in late Cretaceous
deformation (see Tectonic Interpretations).

The Harquar section includes volcanic and sedi- *
mentary rocks lying below the Hercules thrust. These -
were not studied in detail. Within the area mapped,
porphyritic andesite flows overlie lithic sandstone,
siltstone and conglomerate. The section is distin-
guished from the southern Little Harquahala section .
by the more intermediate composition of the volcanic
rocks, the greater abundance of conglomerate and the
predominance of volcanic clasts in the conglomerate, '

The southern Little Harquahala section is de-
scribed in the stratigraphic column (Fig. 4). Con-
glomerates and rapid facies changes at the base of
the lithofeldspathic sandstone unit indicate a period
of deformation and erosion prior to deposition of the’
sandstone. The contact between the sandstone and un-
derlying volcaniclasts is conformable along a -
northeast-trending zone southeast of the Needle. In" "
this area the volcaniclastic rocks fine upward into a
shale horizon overlain by the sandstones. To the
south, a rapid facies change occurs, possibly involv- -
ing telescoping of facies on hidden faults, and the
base of the section becomes conglomeratic. The vol-
canic and volcaniclastic units apparently pinch out,
and in the Limestone Hills (Fig. 2), a massive lime- 3
stone conglomerate overlies Paleozoic rocks at the
base of the sandstones. The contact there is sheared
and is interpreted to be a minor fault. Thinning of
the volcanic unit, coarsening of the basal sandstone
section and overlap onto Paleozoic rocks are indica-
tive of uplift in the southern part of the area dur-
ing or after deposition of the volcanics and before
deposition of the Mesozoic sandstones.

Sore Fingers Crystalline Complex

The Sore Fingers crystalline complex is an in-
formal name assigned to an assemblage of intrusive .
and metamorphic rocks in the southern part of the map '
area. The complex is named after two low hills in
the southernmost Little Harquahala Mountains called i3
the Sore Fingers on the Hope 15' quadrangle. The
complex is bounded by faults on the northwest, south-
west and northeast and covered by alluvium on the
southeast. The age of the complex is uncertain but 2
is probably Precambrian and Mesozoic. !

The most abundant lithology in the Sore Fingers
complex is a quartz monzonite porphyry. Equant to
slightly elongate light flesh-pink potassium feldspar
pPhenocrysts up to 8 cm long occur in a groundmass of
1-5 mm quartz, plagioclase and altered biotite. This
rock has yielded a minimum age of 140 m.y. (K-Ar,
biotite, Rehrig and Reynolds, 1980). Slight altera-
tion is concentrated along joints throughout the in-
trusion but is locally intense and extensive, con-
verting large areas of quartz monzonite to a dense
black siliceous alteration product in which 1-3 mm
quartz eyes and 3-5 mm white feldspar "spots" are al_w
that is left of the original texture. Silicification?
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Figure 2
Generalized Geologic Map of the Southern
Little Harquahala Mountains, Yuma County, Arizona
Scale 1:62500
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Geology by Stephen M. Richard, 198I

Base from U.S. Geological Survey
Hope 15' Quadrangle. Contour
Interval 200 feet
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and biotitization scem to be the major effects of the

alteration. The porphyritic quartz monzonite is in-
truded by a diorite or quartz diorite 4n the north-
east part of the complex and by a number of small
bodies of equigranular quartz monzonite, only one of
which is shown on the geologic map (Fig. 2). 1In the
northern part of the complex, the porphyritic quartz
monzonite is in both gradatiomal and fault contact
with slightly metamorphosed and altered porphyritic
granite. This unit is characterized by red staining,
zones with weak crystalloblastic foliation, slightly
rounded pink-red feldspar phenocrysts and abundant
quartz veins. Foliation attitudes are not consistent
over the area; the fabric seems to be a very local .
phenomenon.

The porphyritic quartz monzonite is intruded in-
to an extremely heterogeneous assemblage of meta-
igneous and meta-sedimentary rocks. Contacts, where .
not faulted, are gradational, with interleaving of -
various lithologies, and locally appear migmatitic.
Porphyritic quartz monzonite, variably altered or fo-
liated with gradational contacts, is a widespread
component of the metamorphic terrane. These rela-
tions suggest that the quartz monzonite may be de- -
rived, at least in part, from partial melting of the
metamorphic rocks. The metamorphic rocks are gener-
ally quartzo-feldspathic with minor biotite, altered
to chlorite and muscovite. Strong alteration ob-
scures contact relationships everywhere. Pods and
lenses of black microdiorite are common. Foliation
is locally strong but generally is weakly developed
and irregular.

TERTIARY ROCKS

Tertiary rock units include a breccia and two
overlying gravels. The breccia occurs in a
northwest-trending zone north of the Needle which i$
believed to be a northeast-dipping low-angle fault
zone. It is underlain by Paleozoic rocks east of the
Needle fault (Fig. 2) and by Precambrian quartz monzo-
nite to the west. The breccia is composed of crushed
Paleozoic clasts ranging from brecciated blocks sev-
eral meters long to angular pebbles. The rock is
strongly cemented by calcite or silica. East of the
Needle fault, a poorly indurated gravel overlies the
breccia, dipping 15° to the east. Near the fault,
the gravel contains boulders of Supai Formation up to
1 m in diameter along with clasts of other Paleozoic
lithologies and Precambrian quartz monzonite; it be-
comes finer grained up-section away from the fault.
West of the Needle fault, the breccia and Precambrian
quartz monzonite are overlain by an untilted well-
indurated gravel composed of Paleozoic clasts up to
about 40 cm in diameter. :

STRUCTURE

Six deformation events are recognized in the
southern Little Harquahala Mountains. From oldest to
youngest they are: 1) probably high-angle faulting
before deposition of the Mesozoic lithofeldspathic
sandstone; 2) large-scale south- to southeast-vergent
folding; 3) refolding of earlier folds about steep
north-northeast plunging axes; 4) thrust faulting; 5)
northeast-trending, moderate- to low-angle normal
faulting with associated high- and low-angle faults;
6) north- to northwest-trending strike- or oblique-
slip faulting with an associated northwest-trending
low-angle normal fault. These structures will be de-
scribed in chronologic order.
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Onlap of Mesozoic clastic rocks across a thin
Mesozoic volcanic sequence and across a major
northeast-trending fault in the Limestone Hills (Fig.
2) suggests that the fault was related to uplift of :
Paleozoic rocks, which were a source for clasts in *
the basal part of the clastic sequence. At the very
least, major movement on the largest northeast-
trending fault in the Limestone Hills predates shear-
ing along the base of the clastic unit.

The early large-scale fold is apparent in the
general decrease in dip of strata from vertical and
overturned beds in the northeast- to moderately -3
south-dipping beds in the south. The axis of this %
fold is subhorizontal and trends east-northeast. A
Southeast vergence is indicated by northwest-dipping
overturned beds and by extrapolation from the weszern :
Harquahala Mountains. H

The second folding event is evident in the
change from northeast to southeast strike on Martin
Peak and south of the Needle (Fig. 2). Antiformal
synclines and synformal anticlines in the highly
faulted area east of Martin Peak are also believed to
be related to this event. Axes are moderately
northeast-plunging to vertical but are difficult o
determine because of the earlier folding event.

3
S

The Hercules thrust places Precambrian quartz
monzonite on Mesozoic volcanic and clastic rocks aof
the Harquar section north of the Paleozoic outcrop #
belt. The fault dips gently to the southwest. Foli- :
ation in gneissic rocks above the fault is folded. E
and a northwest-trending southwest-dipping cleavage
is strongly developed in clastic rocks below the
fault.

s

Cleavage with a similar orientation and charac-
ter is present in Mesozoic sandstone south of the
Needle, in rocks along the northwest-trending steep
faults bounding the Sore Fingers complex, along the
fault bounding the klippe of volcanic rock lying on
the Sore Fingers Complex and along a fault withinm
the Sore Fingers Complex. As cleavage is not folded
and is not axial planar to folds, its development
evidently postdated the folding.

Northeast-striking, northwest-dipping, low-angle
normal-separation faults cut Paleozoic and Mesozoic
rocks (Figs. 2,3). Dips of the faults vary from 0 to
40°. Major faults of this type placed a large klippe ;
of Paleozoic rocks on Precambrian quartz monzonite
north of the Needle, extended the Paleozoic sectiomn !
in the area between the Needle and Martin Peak and in:
the Northeast Hills and juxtaposed Mesozoic and erys-
talline rocks along the Sore Fingers fault.
Northwest— to north-striking, east-dipping steep to
low-angle faults are <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>