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ABSTRACT

In the Sahuaro Lake area of Arizona, rocks are identified  

as belonging to the older Precam brian, possib ly  the M esozoic, and 

to the Cenozoic E ras. The older Precam brian rocks are chrono

logically  separated, from oldest to youngest, into the m etavolcanics, 

a quartz diorite, and the Stewart Granite. The m etavolcanics, further 

sub-divided into the volcan ics and the agglom erate, are believed c o r 

relative with the Yavapai Schist. Weak foliation is  found in the 

volcanics, strongest at igneous contacts and shear zones. No rocks 

of younger Precam brian or the P aleozo ic  age are recognized.

The older Precam brian rocks are intruded by basic  and aplite 

dikes and plugs, Laramide in age. An unconformity separates these  

rocks from Tertiary ash-flow  tuffs which show varying degrees of 

welding. Limited exposures of basalt which are pre-ash -flow  tuff in 

age are found. A T ertiary conglom erate, probably synchronous with 

the Gila Conglomerate, occurs as a basin deposit.

In the older Precam brian rocks, a northeast structural trend  

is  evidenced both by orientation of the m etavolcanics and the quartz 

diorite, and the northeast fault contact between these two units. A
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northeast shear zone a lso  is  present. Laramide structure is  indicated 

by the orientation of sheared basic  dikes striking N. 70° W. A normal 

fault of Cenozoic age has resu lted  in southeastward tilting of the v o l

canoes of the Goldfield mountains.

It is  concluded that the structures found in the older P recam - 

brian rocks resulted from northw est-southeast com pressive forces of 

the M azatzal Revolution, which culminated in the intrusion of the Stewart 

Granite. It is  believed either that during younger Precam brian and 

P aleozoic tim es the area was topographically high, possib ly  correspond

ing to the M azatzal Land proposed by Stoyanow (1936), or that P eleozo ic  

rocks which w ere deposited la ter  w ere totally eroded. During the tim e  

of the Laramide orogeny, northwest shearing developed with the intru

sion of basic and aplite dikes. Extensive volcanism , resu lting in 

deposition of ash-flow  tuffs, m arks the Tertiary. Faulting, possib ly  

related to the Basin and Range orogeny, brought about tilting of these

volcanics.



INTRODUCTION

Location and A ccessib ility

Sahuaro Lake, created by Stewart Mountain Dam and located  

in Maricopa County forty m iles  northeast of Phoenix, Arizona, is  

the m ost downstream reserv o ir  in a se r ie s  of four located on the 

Salt River. The lake is  approxim ately ten m iles  long and ranges 

in width from one m ile  to le s s  than one-quarter m ile.

The th esis  area, bounded by lat. 33°35l 33" N and lat. 33°

32' 07" N and long. 111°34' 00" W and long. 111° 30' 30" W, su r 

rounds the major portion of Sahuaro Lake (Fig. 1). Approximately 

13 square m iles  w ere studied, encom passing the mountains im m ed

iately  adjacent to the lake, Stewart Mountain, and the northern one 

third of the Goldfield Mountains. A ccess to the lake area is  by 

either the Bee Line Highway (State Highway 87) from Phoenix or the 

Bush Highway (County Road) from M esa. T ravel is  otherw ise lim ited  

to foot or horseback.

Topography and Physiography

Sahuaro Lake, located in the boundary area between the Basin

1
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and Range and the Mountain Region (defined by Ransome, 1923), typ ifies 

the physiographic features of both provinces. Most of the area is  

mountainous (Fig. 2 and 3), the exception being the Salt R iver valley  

which begins at the lake and extends to the southwest.

Physiographically the area is  divided into two parts by a north

east-southw est fault escarpm ent, r is in g  vertica lly  600 to 800 feet, 

form ing the northwest boundary of the Goldfield mountains. The fault 

separates rugged mountains on the south from rolling h ills  and basin  

topography on the north. The Goldfield Mountains are characterized  

by vertica l faced c liffs  and numerous deep canyons. They reach a 

total elevation of 3250 feet, having a total re lie f from the valley  floor  

of 1800 feet.

North of the escarpm ent, terrain  is  typified by steep slop es  

covered by erosional cut boulders. Due north of the lake are rolling  

h ills  which are part of a large basin which trends westward to the 

Verde River.

Sahuaro Lake is  winding and narrow and bounded by steep can

yon w alls. These resu lted  from  the cutting of the form er channel of 

the Salt R iver, controlled in part by the fault escarpm ent.

Mountains in the area are deeply and w ell d issected  by in ter 

m ittent stream s which flow into the Salt River,



FIGURE 2

Panoram ic View of the Sahuaro Lake Area, 
Looking East
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FIGURE 3

Panoram ic View of the Sahuaro Lake Area

Looking South
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Clim ate and Vegetation

C lim atically  the area is  situated in two types of regions:

1. D esert and 2. Steppe, The m ixture of the two clim ates is  char

acterized  by low precipitation, high sum m er tem peratures and 

m oderate w inters. The average annual rainfall is  le s s  than ten  

inches, the greatest amount usually occurring in late sum m er and 

early fall. Tem perature in the sum m er months averages 90 to 95 

degrees F. with the w inter's tem perature 65 to 70 degrees F.

Vegetation for the m ost part is  typical of the Sonoran D esert, 

consisting of many varieties of cactus, desert brush,and scattered  

palo verde and m esquite trees . At the higher elevations of the Gold

field  mountains, chaparral vegetation is  seen.

Method of Study

Approximately 13 square m ile s  of geologic mapping was under

taken. A 1904 U. S. G. S. Ft. M cDowell Quadrangle, enlarged to a sca le  

of 1:10560 with a contour interval of 50 feet, w as used as a base map. 

F ield  locations w ere determ ined with the use of a Brunton Com pass, 

altim eter, and aeria l photographs where such coverage w as available.

A petrographic m icroscope was used in the laboratory to study approx

im ately fifty thin section s of rocks collected  in the field. Because of 

the absence of fo s s ils , age dates of other investigators w ere used and 

correlation was made by lithology and stratigraphic position.
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Fieldwork com m enced in the spring of 1965 and was completed  

in the spring of 1966. Approxim ately three and a half months w ere  

spent in the field.

Purpose of Investigation

The Sahuaro Lake Area, which lie s  in the Mountain Region b e 

tween the Transition Zone and the Basin and Range Province, is  a 

com plex of igneous, m etam orphic, and sedim entary rocks about which 

little  has been published. The purpose of this investigation is  to con

tribute information on the structure and petrology of this complex and 

to the knowledge and understanding of the Mountain Region in central 

Arizona.
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GEOLOGIC SUMMARY

A ll of the rocks found in the Sahuaro Lake area, with the e x 

ception of a conglom erate, are of igneous or volcanic nature. A ll can 

be assigned to four age designations: older Precam brian, possib le  

Laramide, T ertiary, and Quaternary.

The m etavolcanics (subdivided into the volcan ics and the ag 

glom erate), a quartz diorite, and a granite are assigned to the older 

Precam brian. Of possib le Laramide age are basic  and aplite dikes. 

The T ertiary period is  marked by a basalt, a group of ash-flow  tuffs 

(subdivided into red, brown and yellow  flows), and a conglom erate. 

Sands, s ilts , and gravels make up the Quaternary deposits.

The m etavolcanics are believed to be the oldest rocks in the 

area, and outcrop in the central portion of the area on the east and 

w est side of Sahuaro Lake. The volcan ics com prise the m ost exten

sive form ation of the m etavolcanic group. They are overlain by an 

agglom erate, which str ik es N ,45° E, and dips from 15 to 48 degrees  

southeast. Contact relationship between the volcan ics and the agglom 

erate is  gradational.

-  8  -
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In the central portion of the area, the m etavolcanics lie  in 

fault contact with a quartz diorite. This fault contact is  irregular  

and sharp, dipping steep ly  to the south. No fault gouge has developed, 

but a strong foliation, the resu lt of shearing, is  found in both rocks 

at the contact, dim inishing approxim ately 30 feet from  it on either  

side. Contact exposures are lim ited  because of the presence of a thin 

veneer of alluvium.

No definite field evidence w as seen  for distinguishing the 

relative  age relationship of the m etavolcanics and the quartz diorite. 

However, thin sections at the contact revea l that the rocks of the 

m etavolcanics have undergone re crystallization , w hereas the quartz 

diorite exhibits no such evidence. It therefore seem s probable that 

the m etavolcanics are pre-quartz diorite, since the latter also  would 

have been affected by the sam e conditions causing m etam orphism  if 

the quartz diorite w ere pre -m etavolcanic.

Intruding both the m etavolcanics and the quartz diorite is  a 

granite referred  to, for the purposes of this study, as the Stewart 

Granite, Since it is  believed  to be older Precam brian (Moore and 

P eirce  1957), it follow s that both the m etavolcanics and the quartz 

diorite also  may be older Precam brian,

The granite outcrops prim arily  in the w est and northwest p or

tions of the area, although som e is  found east and south of the lake.
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It l ie s  in contact with the m etavolcanics in the northeastern and w e st

ern portions of the area. Exposures of the contact between the 

m etavolcanics and the Stewart Granite are lim ited , but where ob

served, the m etavolcanics exhibit strong shearing, with a w ell 

developed foliation paralleling the contact and extending as far as 20 

feet from it. The granite is  unaffected. On the east side of the lake 

there is  a shear zone which has developed in both the m etavolcanics 

and the Stewart Granite, adjacent to their contact. In the Butcher 

Jones Beach area on the north side of the lake, a dike of Stewart 

Granite approxim ately 30 feet in width cuts the m etavolcanics, ind icat

ing that the Stewart Granite post-dates it.

The quartz diorite is  intruded by and alm ost entirely  bounded 

by the Stewart Granite. The contact is  sharp and w ell defined, in 

general dipping steeply. The quartz diorite at the contact is  extrem ely  

sheared, with the development of a strong foliation marked by the str in g 

ing out of the m icas and feldspars. Foliation p ara lle ls and is  best  

developed at the contact, extending usually only 20 to 30 feet from  it.

The granite a lso  cuts the quartz diorite as dikes and sm all vein lets.

Based on reconnaissance observations, the Stewart Granite is  

believed to extend eastward to the w est slope of the M azatzal Mountains 

and is  equivalent to the granite found there, described by W ilson (1939). 

W ilson suggests that the granite of the M azatzals m ay correlate with 

the Bradshaw Granite of the Bradshaw Mountains and the Ruin granite
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of the Globe d istrict. The Stewart Granite a lso  extends southwestward  

beyond the U sery Mountains.

Intruding the m etavolcanics, the quartz diorite, and the Stewart 

Granite are sheared basic  dikes, outcropping as sm all r idges or knolls 

and trending north 70 degrees w est. Several w ere found to strike north 

15 to 25 degrees w est and north 45 degrees east. Relative age of the 

b asic  dikes was definitely established, although it was im possib le to 

ascertain  actual age. Since the dikes cut the older Precam brian Stewart 

Granite, quartz diorite and m etavolcanics, they are reasonably either  

younger or post-Precam brian , They are definitely p re-T ertiary , since  

they are unconformably overlain  by T ertiary ash -flow tuffs. The author, 

however, fee ls  that these dikes are of Laramide origin because: 1. The 

Lar amide in Arizona is  characterized by east-w est and north-south  

shear breaks and denotes a period of extensive igneous activity and

2. These basic dikes dominantly exhibit this d istinctive Laramide shear  

trend.

In all instances, the dikes exhibit a strong foliation which str ik es  

parallel to their trends and which usually dips steep ly  to the northeast 

or vertically . The foliation generally  continues for severa l feet into 

the contact rock. Stringers and len ses of white quartz paralleling the 

foliation are found associated  with the dikes; one large quartz vein, 

varying from 10 to 30 feet in thickness and having a length exceeding  

600 feet, is  seen  on the south slope of Stewart Mountain.
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A few basic  plugs sim ilar  in com position to the dikes are 

found in the area,

Aplite, occurring both as dikes and plugs, intrudes all of the 

older Precam brian units. These are believed to be post-b asic  dike 

in age; this is  suggested by the observation of severa l aplite dikes 

cutting basic  dikes. Outcropping is  found prim arily  in the Stewart 

Granite. Two dominant strike d irections w ere noted: 1. N. 50° to 

55° E. and 2. N. 30° to 40° W. The dikes dip from steep to vertical. 

Aplite plugs outcrop as sm all knolls, ranging in diam eter from le s s  

than 20 feet to greater than 150 feet.

On the north side of Sahuaro Lake, lying unconformably over  

the Stewart Granite, a narrow band of basalt outcrops. Stratigraphic- 

ally above it is  the yellow  flow 1 of the Goldfield V olcanics. The 

contact between these two units is  obscured by extensive cover.

Lying unconformably over the m etavolcanics, the Stewart Gran

ite, and the basalt are ash-flow  tuffs, herein  named the Goldfield 

V olcanics after the mountains in which they predominantly outcrop.

The flow s, which have undergone varying degrees of welding, are tilted  

from 20 to 30 degrees toward the southeast, as a resu lt of a norm al 

fault. This fault crea tes an 800 foot escarpm ent, the m ost prominent 

structural feature of the area. Locally, flow dips m ay be in ex cess  of 

60 degrees, due to underlying topography. Age of the Goldfield V o l

canics is  believed to be T ertiary (Moore and P e irce , 19 57).
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At the contact between the Goldfield V olcanics and the m eta-  

volcanics, very  little  erosional m ateria l is  present, but fragm ents of 

the latter, ranging in s ize  from  sm all pebbles to boulders, are in cor

porated into the f ir s t  few feet of the basal flow. Some baking is  

evidenced by the change in color of the m etavolcanics from a bluish  

gray to black. Width of this baking zone var ies from  severa l inches 

to about one foot.

The contact between the Goldfield V olcanics and the Stewart 

Granite is  sharp, marked by a w ell developed erosional surface. Sands, 

gravels and boulders, a ll of a granitic nature, are found incorporated  

in the basal unit of these volcan ics. The zone of assim ilation  varies  

from severa l feet to le s s  than 6 inches in thickness. G enerally a thin 

veneer of erosional m ateria l separates the zone of assim ilation  and the 

granite.

A T ertiary conglom erate outcrops in a basin located north of 

Sahuaro Lake, overlying, for the m ost part, the Goldfield V olcanics, 

the Stewart Granite and the m etavolcanics.

E ast of Butcher Jones Beach, however, a flow of the Goldfield  

V olcanics is  seen  lying unconformably over som e T ertiary conglom erate. 

The conglom erate at this location con sists  of a bed m easuring approx

im ately 20 feet in thickness, and it in turn l ie s  unconformably over the 

m etavolcanics. Over th is sequence the bulk of the T ertiary  conglom erate 

is  deposited. B ecause of this relationship and because of the assigned
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Tertiary age of the Goldfield V olcanics, the conglom erate thus appears 

also to be T ertiary. It is  probably synchronous with the Gila Conglom

erate.

The conglom erate, where deposited on topographic highs, dips 

20 to 40 degrees north. In the basin it dips 2 to 5 degrees north.

The Quaternary is  represented by s ilts , sands and gravels found 

in stream  drainages, on gentle slopes, and in the Salt River channel.



DESCRIPTION OF THE ROCKS

Older Precam brian Rocks 

M etavolcanic Unit

The m etavolcanic unit, older Precam brian in age, is  a group 

which is  subdivided into the volcan ics and the agglom erate. The m eta-  

volcanics are the oldest rocks in the area. Outcropping is  confined to 

the central portion of the region, occurring on the east and w est side 

of Sahuaro Lake, These rocks have undergone weak to m oderate r e -  

crystallization .

V olcanics

The volcanics com prise the m ost extensive form ation of the 

m etavolcanics. They lie  in fault contact with the quartz diorite, are  

intruded by the Stewart Granite, and are overlain  by the agglom erate 

and the Goldfield V olcanics.

M egascopically, the volcan ics are dacitic, but it is  difficult to 

determ ine their exact com position owing to extrem e shearing and r e -  

crysta llization  of the rocks. G enerally they are porphyritic, with 

feldspar and quartz occurring as phenocrysts. In shear zones, the

-15 -
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rocks vary from w ell foliated with strongly oriented phenocrysts to 

phyllitic or sch istose .

In thin section , the volcan ics range in com position from  

dacites to rhyolites. For the m ost part they are porphyritic with the 

phenocrysts com posing approxim ately 25 to 35 percent of the rock, 

ranging up to 2 mm in s ize . Some aphanitic var ieties are seen. A ll 

the sam ples studied exhibit a foliation which var ies in intensity depend 

ing on sam ple location. Sam ples collected  which have no apparent 

m egascopic foliation show a weak foliation in thin section.

In the sam ples co llected  from the shear zones, the fabric is  

strongly oriented due to the streaking-out of the m icas and to the align  

ment of the feldspar phenocrysts parallel to their long axes. Many of 

the phenocrysts have granulated edges, the apparent resu lt of rolling. 

The m atrix, which ranges from sub-m icroscopic to very fine grained, 

has undergone recrysta llization . This is  evidenced by the interpene

tration relationship of the feldspar and quartz grains. Little r e c r y 

stallization  of the phenocrysts is  apparent.

Samples located other than at the shear zones exhibit a fo lia  

tion which is  sub -m egascopic to m icroscop ic. Foliation is  marked by 

the weak to m oderate alignment of the m icas, with only occasional 

alignment of the feldspar phenocrysts. The m atrix, as before, is  

fine-grained, exhibiting evidence of recrysta lliza tion  (Fig. 4).



FIGURE 4

Photomicrograph of R ecrysta llized  "Volcanics" 
of the M etavolcanic Unit. (A), recrysta llized  
m atrix of quartz, orthoclase and plagioclase. 
(B), partially recrysta llized  plagioclase pheno- 
cryst. Weak orientation to fabric can be seen. 
C rossed nicols.
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Figure 4
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P lagioclase  of com position Angg_g^ constitutes over 75 p er 

cent of the phenocrysts, with orthoclase and quartz making up the 

rem ainder. The crysta ls  are subhedral to anhedral, m ostly  un

twinned, and are weakly to m oderately altered to clay, P lag ioclase  

also is  found in the m atrix as anhedral untwinned crysta ls . Quartz 

m akes up anywhere from 15 to 35 percent of the rocks and ex is ts  

dominantly in the m atrix. A few crysta ls  of volcanic quartz are seen  

as phenocrysts, O rthoclase, m oderately altered to clay, is  found as 

subhedral phenocrysts and as anhedral grains in the m atrix. Biotite  

and m uscovite constitute up to 20 percent of the rock.

Agglom erate

The agglom erate unit of the m etavolcanics o v er lie s  the "vol- 

canics". It outcrops prim arily  on the east side of Sahuaro Lake and 

occurs sporadically in the central portion of the area. Contacts b e 

tween the volcan ics and the agglom erate are gradational and vague. 

Because the m atrix and color of the two units are so sim ilar, contacts 

can be distinguished only by the presence of pebbles, which occur 

randomly within 50 to 100 feet of the actual agglom erate unit.

The agglom erate, which is  light tan to gray in color, contains 

a consistent distribution of pebbles throughout. These pebbles, which 

make up approxim ately 70 percent of the rock unit, m egascop ically  

appear to be volcanic in com position. They are w ell to sub-rounded
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and range up to three inches in diam eter. Some fragm ental m aterial 

le s s  than 1/2 inch in dim ension occurs in the m atrix.

In the agglom erate, two types of pebbles are m egascop ically  

distinguishable on the b a sis  of color and apparent com position: 1. a 

light tan pebble and 2. a dark gray to black pebble. Both types have 

been recrysta llized .

The light tan pebbles are porphyritic to granitic in texture and 

appear to be rhyolitic as they contain phenocrysts of quartz and ortho- 

clase. Biotite is  a lso  found. The granitic -textured pebbles are prob

ably a resu lt of a m ore intense re crystallization .

The dark gray pebbles have a basic  com position and contain 

phenocrysts of plagioclase.

Surrounding both types of pebbles is  a finely crysta llin e m atrix  

of quartz, plagioclase,and orthoclase. Sericite is  a lso  present.

In thin section , the agglom erate is  composed of volcanic peb

b les and fragm ents surrounded by a dacitic m atrix. The pebbles and 

m atrix are intensely recrysta llized , as is evidenced by the sutured 

relationships of the m ineral constituents (Fig. 5).

The pebbles analyzed range from  b asic  to rhyolitic and are 

finely crysta lline with scattered  phenocrysts of quartz and feldspar.

The dacitic m atrix  surrounding the pebbles is  com posed of 

quartz, orthoclase, p lagioclase,and ser ic ite . T hese m inerals are  

finely crystalline and range up to 1 /4  mm in s ize . P henocrysts of



FIGURE 5

Photomicrograph of R ecrysta llized  A g
glom erate of the M etavolcanics. (A) 
R ecrystallized  m atrix of quartz, ortho - 
clase  and plagioclase, (B) R ecrysta llized  
pebbles. C rossed nicols.
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feldspar and quartz are a lso  found. These range up to 1 mm in s ize . 

Quartz occurs dominantly in the m atrix as sm all anhedral grains and 

as vein lets which cut sm all pebbles and fragm ents. P lag ioclase , com 

position occurs as subhedral to anhedral grains, m ostly

untwinned, and ranging up to 1 mm in s ize . The phenocrysts are  

largely  composed of this m ineral. O rthoclase is  found as anhedral 

grains in the m atrix, Seric ite  is  present in sm all w isps which are 

found along the edges of the pebbles and fragm ents.

Proposed Correlation

Much of the m etavolcanics sequence in the area has undergone 

such extensive shearing and recrysta lliza tion  that m egascopic identi

fication of the parent rock is  extrem ely difficult. For the following  

reasons, however, these rocks are believed originally  to have been  

volcan ics, p ossib ly  flows:

1. The presence of a r e lic t  porphyritic texture.

2. The occurrence of subhedral feldspar crysta ls  

as phenocrysts, indicating igneous origin.

3. The occasional but unmistakable appearance 

of graphic quartz.

4. The weakly recry sta llized  phenocrysts in a 

com pletely recry sta llized  m atrix.

Since these m etavolcanics appear to be truly volcanic in origin, 

and since they have been shown to be older Precam brian (intrusion of
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the older Precam brian granite into the m etavolcan ics), these  rocks 

may be correlative with the Yavapai Schist. As Anderson (1951) 

rem arked, there is  danger in any attempt at distant correlation  b e 

tween the older Precam brian rocks because of the repetitious char

acter of the andestic and rhyolitic flow s, tuffs and tuffaceous 

sedim ents. It is  nevertheless conjectured that the m etavolcanics 

possib ly  m ay be correlative  with W ilson's (1939) Red Rock Rhyolite 

of the M azatzal Mountains, which con sists  of rhyolitic flow s and m inor 

amounts of agglom erate. Further work no doubt would have to be done 

to substantiate this inference.

Quartz D iorite

A quartz diorite of older Precam brian age outcrops just north 

of the Salt River as a lens-shaped  body pinching out to the east and 

w est. It is  intruded by and alm ost entirely  bounded by the Stewart 

Granite and also  com es in fault contact with the volcan ics of the m eta 

volcan ics group.

M egascopic ally, this quartz diorite appears to be a dark green, 

medium grained quartz d iorite. Quartz ex is ts  an anhedral, transpar

ent grains, ranging up to 2 mm in diam eter, P lag ioclase  occurs as 

subhedral to anhedral white grains ranging up to 6 mm in length. A few  

of the surfaces, when studied with a hand lens, show poly synthetic 

twinning. Biotite and hornblende make up the m afic m inerals which
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constitute approxim ately 20 percent of the rock. Biotite is  present 

as shiny black flakes with a rather irregular outline. The books have 

an average length of le s s  than 1 mm. Hornblende occurs as subhedral 

grains le s s  than 2 mm in length.

M icroscopically, the older Precam brian quartz diorite is  a 

holocrystalline, medium grained, hypidiomorphic granular quartz 

diorite, com posed of quartz, feldspar, biotite, hornblende and ser ic ite . 

Quartz com prises 8 to 10 percent of the rock, ex isting  as anhedral 

grains which show undulatory extinction. Average grain s ize  is  le s s  

than 1 mm. P lag ioclase  of com position as determ ined by the

M ichel Levy method is  the dominant feldspar. The grains are subhedral 

to anhedral, ranging in s ize  up to 5 mm. A few crysta ls  are zoned but 

generally are w ell twinned. The p lagioclase exhibits weak to m oderate 

alteration to ser ic ite . O rthoclase occurs as anhedral grains ranging 

le s s  than 1 mm in size . T hese are untwinned, perthitic, and exhibit 

weak clay alteration. B iotite is  the dominant m afic m ineral com prising  

som e 8 percent of the rock, with hornblende averaging le s s  than 5 p er 

cent, B iotite is  light brown to dark brown, and occurs as patches or 

subhedral flakes.

Stewart Granite

The m ost prominent rock unit in the area representing the older

Precam brian, and the one m ost extensively  mapped, is  the Stewart
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Granite. Stewart Mountain, after which, for the purposes of this 

study, the granite is  named, is  entirely  composed of th is rock unit.

The granite intrudes the m etavolcanics and the quartz diorite, and is  

intruded by aplite and basic  dikes and plugs. Lying uncomformably 

over the granite are the Goldfield V olcanics.

The Stewart Granite is  a light tan in color, and m egascop ically  

appears to vary from a coarse-grain ed  granite to a granite porphyry. 

The m ore porphyritic phases occur dominantly in the Stewart Mountain 

area, while the coarse-grain ed  type is  found in the areas surrounding 

the quartz diorite. The quartz appears as anhedral, sm oky to tran s

parent grains ranging up to 4 mm in diam eter. The potash feldspar  

occurs as subhedral to anhedral flesh -co lored  grains exhibiting a perth- 

itic  texture. In the coarse grained phases, the orthoclase ranges up to 

8 mm in length, with the average length approxim ately 6 mm. In the 

porphyry phases, this m ineral ranges up to 35 mm in length with an 

average length of about 15 to 20 mm, form ing phenocrysts. Carlsbad  

twinning is  readily  observed on many crysta ls. P lag ioclase  occurs as 

subhedral to anhedral white grains averaging 4 to 5 mm in length. P o ly 

synthetic twinning can be seen  with the aid of a hand len s. B iotite is  

present as shiny green ish -b lack  books ranging up to 5 mm in s ize .

In thin section , the Stewart Granite is  a granite com posed of 

quartz, orthoclase, p lag ioclase , biotite, chlorite, ser ic ite , apatite 

and sphene. The quartz, which com prises 15 to 20 percent of the rock.
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shows two distinct periods of crystallization . The fir s t  period was 

contemporaneous with the in itial crysta llization  of the granite and 

formed in terstitia l anhedral grains averaging le s s  than 1 mm to 

2 mm in s ize , A second period of quartz crysta llization  is  evidenced  

by sm all quartz vein lets cutting the form erly  crysta llized  quartz and 

feldspar grains (Fig. 6), The quartz grains in the vein lets have an 

igneous texture, suggesting that the quartz is  either a product of la te -  

stage crysta llization  or is  of a secondary source. A ll the quartz has 

moderate to strong undulatory extinction, P lag ioclase  of com position  

An3 2 _ 3 4  *s the dominant feldspar in the groundmass. The grains are 

anhedral to subhedral, averaging 1 to 2 mm in length. The p lagioclase  

is  m oderately to strongly altered to ser ic ite . O rthoclase ex ists  as 

subhedral to anhedral grains and largely  com poses the phenocryst 

portion of the porphyritic phases of the granite. The grains are gen

erally  untwinned, perthitic and exhibit weak alteration to clay, B iotite 

occurs as w isps to subhedral flakes, showing a very  weak alteration  

to chlorite. Apatite and sphene are present as a ccesso ry  m inerals.

Laramide Rocks 

B asic  Dikes

The basic  dikes are found alm ost exclu sive ly  in the northw est

ern portion of the area, outcropping as narrow bands ranging in width 

from le s s  than two feet to greater than 100 feet. They are found



FIGURE 6

Photom icrograph of Stewart Granite Show
ing Two P eriods of Quartz C rystallization, 
(A), late stage quartz vein lets cutting ortho- 
c la se  crysta l, (B), and prim ary quartz 
crysta l, (C), C rossed  n icols.
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intruding the Stewart Granite, quartz diorite and m etavolcanics.

M egascopically, the dikes, dark green in color, appear to 

be basic  in composition. Texturally, they range from very  fine 

grained to aphanitic, with a few feldspar and quartz crysta ls  

occurring as phenocrysts. The m afic m inerals, which com prise  

approxim ately 90 percent of the rock, are com posed of biotite and 

hornblende. Feldspar and quartz account for the rem aining 10 p er 

cent.

M icroscopically, the com position of the basic  dikes is  a quartz 

diorite approaching a quartz gabbro. The m ineral constituents are  

biotite, hornblende, quartz, and p lagioclase.

In the non-foliated sam ples analyzed, the dikes are very fine 

grained, having a non-oriented fabric (Fig. 7). Hornblende is  the 

dominant m afic constituent, com prising anywhere from 40 to 80 p er 

cent of the rock, with biotite accounting for 20 to 30 percent. Average  

grain s ize  of the m afic m inerals is  le s s  than one -half m illim eter. In 

som e specim ens studied, hornblende is  in such quantities that the 

rock could be called  a hornblendite. P lag ioclase, com position A n ^ .^ g , 

appears as subhedral to anhedral grains averaging le s s  than one-half 

m illim eter  in s ize . Few cry sta ls  are twinned. Quartz occurs in the 

m atrix as anhedral grains.

The foliated sam ples have a m ylonitic texture as exhibited by 

a strongly oriented fabric. This is  characterized by the streaking out



FIGURE 7

Photom icrograph of Non-Foliated B asic  
Dike. Unoriented fabric is  illustrated by- 
random arrangem ent of hornblende (A) 
and biotite (B) crysta ls. (C) plagioclase  
and quartz grains in m atrix. U ncrossed  
nicols.
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of the m afic m inerals and the reduction in grain s ize  of the m ineral 

constituents (Fig. 8). The biotite and hornblende occur as minute 

grains, le s s  than one -tenth m illim eter  in s ize , exhibiting a strongly  

preferred orientation. The quartz and plagioclase, whose average  

grain s ize  is  le s s  than one-quarter m illim eter, are fractured and 

granulated.

Aplite Dikes

Although outcrops of the aplite are found prim arily  in the 

Stewart Granite, it intrudes and is  confined to a ll of the older P re -  

cambrian units. It occurs both as dikes and plugs. The dikes range 

in width from le s s  than 6 inches to greater than 40 feet, while the 

plugs outcrop as sm all knolls, and range in diam eter from le s s  than 

20 feet to greater than 150 feet.

M egascopically, the aplite bodies are light tan to rusty brown 

in color and exhibit two types of textures: 1. aplitic and 2. porphy- 

r itic  with an aplitic groundmass. Com positionally they appear to be 

granitic.

In the aplitic phases, quartz appears as transparent, anhedral 

grains ranging up to le s s  than 1 mm in diam eter. O rthoclase occurs  

as flesh  colored grains, subhedral to anhedral. The p lagioclase grains, 

which exhibit occasional polysynthetic twinning, are white and are sub

hedral to anhedral, B iotite is  the m afic m ineral, which constitutes  

le s s  than 3 percent of the rock.



Photom icrograph of Sheared B asic Dike 
Illustrating Its M ylonitic Fabric and R e
duction of Grain Size of the Mineral 
Constituents. U ncrossed n ico ls.



30

Figure 8



31

In the porphyritic phases, quartz and feldspar constitute the 

phenocrysts, com prising le s s  than 6 percent of the rock. These  

phenocrysts range up to 5 mm in size . The m atrix is  identical with 

that found in the aplitic phases.

In thin section , the aplite is  com positionally an alaskite.

Quartz com prises 40 to 45 percent of the rock, occurring as anhedral 

grains le s s  than one-half m illim eter  in s ize . A few phenocrysts range 

up to a maximum 2 mm in diam eter. The p lagioclase, com position  

An22-24» appears as subhedral to anhedral grains averaging one-half 

m illim eter in s ize . P henocrysts m ay range up to 2 mm in length, and 

show m oderate to strong alteration to ser ic ite . Few cry sta ls  are  

twinned, O rthoclase is  largely  anhedral, exhibiting a weak clay a lter 

ation. Biotite m akes up le s s  than 2 percent of the rock. Some m icro - 

d in e  is  present as anhedral grains.

T ertiary Rocks 

B asalt

On the north side of Sahuaro Lake, lying unconformably over 

the Stewart Granite, a narrow band of basalt outcrops. Stratigraphic- 

ally above it is  the yellow  flow 1 of the Goldfield V olcanics. The 

contact between the yellow  flow and the basalt is  obscured by exten

sive cover.

M egascopically, the basalt shows a reddish-brow n color on a 

weathered surface, with a fresh  surface displaying a b lu ish-gray color.
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P lagioclase, a pyroxene, and an unidentifiable reddish brown m ineral, 

com prise the phenocrysts. T hese, ranging up to 3 mm in s ize , make 

up le s s  than 2 percent of the rock. The p lagioclase is  subhedral, with 

occasional polysynthetic twinning observable.

Viewed m icroscop ica lly , the basalt is  composed of plagioclase, 

augite and iddingsite (Fig, 9), The p lagioclase, com position An^g-^g, 

occurs as lath-shaped cry sta ls  com prising approxim ately 98 percent 

of the rock. Most have albite twinning, with a few of the larger c r y s 

ta ls exhibiting peripherial zoning. They range from  le s s  than one- 

tenth m illim eter  to 1 mm. The augite, which com p rises le s s  than 2 

percent of the rock, occurs as phenocrysts ranging up to 1 mm in s ize . 

Iddingsite is  scattered  sparingly throughout the m atrix as crysta ls  

ranging up to 1 /2  mm in s ize . The iddingsite is  an alteration product 

of olivine, being pseudomorphic after it. Several crysta ls  of olivine  

are seen which are rim m ed by iddingsite.

Goldfield V olcanics

The Goldfield V olcanics, named for the purpose of this paper 

after the mountains in which they predominantly outcrop, are ash-flow  

tuffs which have undergone varying degrees of welding. They lie  un- 

comformably over the m etavolcanics, the Stewart Granite and the 

basalt, and their age is  believed to be T ertiary (Moore and P eirce

1957).



FIGURE 9

Photomicrograph of Basalt. (A) P lagio- 
c la se  crysta ls, (B) Augite crysta ls. 
C rossed n icols.
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Individual flows of the Goldfield V olcanics are subdivided into 

three categories, differentiated on the b asis of actual color and com 

position, and done in order to illustrate the structural relationship of 

the Goldfield Mountains to the r e s t  of the area. The volcan ics are 

placed into three d ivisions: 1. Red Flow; 2. Brown Flows; and 3. 

Yellow Flow s. The la tter  two were then further subdivided into 

individual flow s, alphabetically for the brown flow s and num erically  

for the yellow  flow s. This m ore detailed subdivision was based on 

inferred stratigraphic position and contact relationships. Since the 

only difference among the different sub-flow s of the color groups is  

found in their varying amounts of g lass content, their rock description  

i s  treated as a whole.

Red Flow

The red flow outcrops in the central portion of the area south 

of the Salt River, It form s the basal unit of the Goldfield V olcanics  

in this area, lying unconform ably over the Stewart Granite, Lying 

stratigraphically above is  the C flow of the brown flow s. The contact 

between the C flow and the red flow is  sharp, marked by a color  

change from reddish brown to light brown.

M egascopically, the red flow appears to be a reddish-brow n  

tuff, with fragm ental m ateria l le s s  than 4 mm in s ize  enclosed in a 

g lassy  m atrix. O ccasionally  a g la ss phenocryst is  observed. Numerous
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v e s ic le s  are present, in general partially filled  with quartz. A dark 

green m afic m ineral a lso  can be seen.

In thin section, the red flow is  an ash-flow  tuff composed of 

40 to 50 percent rock fragm ents enclosed in a devitrified m atrix. The 

fragm ents exhibit no distortion, indicating lack of welding, and are 

poorly sorted (Fig. 10). Tridym ite, the resu lt of devitrification, 

com prises the m atrix, and a lso  f i lls  v e s ic le s . Augite occurs as an 

occasional phenocryst and as sm all laths scattered  randomly through

out the m atrix.

Brown Flow s

The brown flows com prise the greatest part of the Goldfield 

V olcanics, form ing units that m easure up to 600 feet in thickness.

Each unit appears to be the com posite of severa l ash -flow s or welded  

tuffs.

Occurring randomly throughout the brown flow s are the yellow  

flows. Contacts between these units are gradational and marked only 

by the color change from brown to yellow . Adjacent to the contacts, 

g la ss  fragm ents which range up to one foot in diam eter are comm only  

found in both form ations. T hese fragm ents have a p er litic  texture, 

are gray in color and are oblong to sub-rounded in shape, Lithophysae 

ranging up to one-half inch in diam eter a lso  are found randomly through

out both volcanic units.



FIGURE 10

Photom icrograph of the Red Flow of the 
Goldfield V olcanics. (A) Fragm ents, 
non-distorted and poorly sorted, (B) 
V e sic le s  partially filled  with tridym ite, 
(C) D evitrified m atrix. U ncrossed  
nicols.
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The brown flows contain len ses  of hyaline m aterial, which 

range in thickness from severa l feet to greater than 30 feet.

M egascopically, the brown flow s appear andesitic in com po

sition. They are light brown to reddish brown in color. For the m ost 

part, excluding the hyaline len se s , they appear to be of uniform fin e 

grained texture, although in som e units rock fragm ents m easuring up 

to 1 inch in diam eter are found. P lag ioclase  ex ists  as white pheno- 

crysts ranging up to 5 mm in s iz e . B iotite is  found as scattered  flakes 

le s s  than 3 mm in size . The m atrix ranges from holohyaline to h em i-  

crystalline.

In thin section , the brown flows appear to be ash-flow  tuffs of 

andesitic com position which have undergone varying d egrees of w eld 

ing. In the fine-grained specim ens studied, texture is  characterized  

by phenocrysts of p lagioclase scattered throughout a devitrified  crypto

crysta lline m atrix. The p lagioclase crysta ls , com position Angg-go, 

are subhedral, range up to 6 mm in s ize , and com prise le s s  than 10 

percent of the rock. A few exhibit albite twinning and peripheral 

zoning. Biotite is  the dominant m afic m ineral, com prising le s s  than 

3 percent of the rock. Hornblende is  present as euhedral to subhedral 

grains le s s  than one m illim eter  in s ize . Minor quartz as phenocrysts 

is  noted (Fig. 11).

Samples analyzed from  the hyaline len ses  have a weak eutaxitic 

structure and exhibit ch aracter istics of extrem e welding (Fig. 12 and 13).



FIGURE 11

Photom icrograph of Fine-G rained Speci
m en C ollected From  the Brown Flow s,
(A) P henocrysts of p lagioclase. (B) 
Hornblende. (C) B iotite. (D) Devi trifled  
m atrix. U ncrossed n icols.
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FIGURE 12

Photomicrograph of Sample C ollected From  
Hyaline Lens of the Brown Flow s. (A) A xio- 
lit ic  structure developed in the devitrified  
products. (B) Spherulites, C rossed nicols.

FIGURE 13

Photomicrograph of Sample C ollected From  
Hyaline Lens of the Brown Flow s. (A) P lagio- 
clase  phenocryst. (B) Spherulites. (C) D e
vitrified  m atrix.



Figure 13



40

Yellow Flow s

As is  true with the brown flow s, the yellow  flows outcrop p r i

m arily in the Goldfield Mountains, but there a lso  are severa l exposures 

of yellow flows located on the north side of Sahuaro Lake, One of these  

form s vertica l c liffs, l ie s  unconform ably over the m etavolcanics, 

Stewart Granite and the basalt, and is  believed  to be an isolated  ero -  

sional remnant of yellow  flow 1.

M egascopically, the yellow  flows are andesitic in com position  

and have a yellow  to yellow ish-tan  color. They are porphyritic, with 

plagioclase occurring as phenocrysts in a hem icrysta lline aphanitic 

m atrix. These phenocrysts range up to 5 mm in s ize  and are white. 

Biotite and hornblende are the m afic m inerals constituting le s s  than 3 

percent of the rock.

L enses of g la ssy  m ateria l are not common, although som e 

occur (Fig. 14), but bands of lithophysae and g lass fragm ents are  

abundant.

In thin section , the yellow  flows are andesitic in com position. 

P lagioclase, com position Angg-gQ, occurs as phenocrysts form ing  

approxim ately 15 percent of the rock. The m atrix, which is  holo- 

hyaline, exhibits varying d egrees of devitrification. The products of 

devitrification are cryptocrystalline and have an axiolitic  structure. 

Spherulites ranging up to 2 mm are not uncommon in the m atrix, 

Biotite, found as books ranging up to 2 mm in s ize , is  the dominant



FIGURE 14

Photom icrograph of Hyaline Specimen  
Collected From the Yellow Flow s. (A) 
Spherulites. (B) Devi trifled m atrix. 
(C) P lag ioclase  crystal. U ncrossed  
nicols.
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m afic m ineral. Trace hornblende is  present.

Conglomerate

A conglom erate of T ertiary age outcrops in a basin  located  

north of Sahuaro Lake. For the m ost part it ov er lies  the m etavol-  

canics, the Stewart Granite and the Goldfield V olcanics.

The conglom erate is  poorly consolidated, light tan in color, 

and contains scattered pebbles, cobbles and boulders. Fragm ental 

m aterial m akes up to 40 percent of the rock and is  granitic to v o l

canic in composition. The fragm ents are angular to w ell-rounded, 

and range in s ize  from le s s  than 1 inch to greater than 2 feet. The 

m atrix is  dominantly sand s iz e , but s ilt  and g ra v el-s ized  partic les  

a lso  are found. Com position of the m atrix is  granitic to volcanic, 

depending on proxim ity to the source area. G enerally the m atrix  

appears to be of a com position sim ilar  to that of the Goldfield V o l

canics. Stratification is  delineated by the differing concentrations 

of fragm ental m aterial and interform ational beds of sand, gravel

and silt.



STRUCTURE

The older Precam brian rocks of the Sahuaro Lake area e x 

hibit a dominant northeast structural trend. This is  evidenced by 

the northeast orientation of the m etavolcanics and the quartz d iorite, 

and by the northeast trend of a fault which separates these two units. 

This fault is  marked by a zone of extensive shearing in both the m eta 

volcan ics and the quartz diorite which varies in width from 30 to 40 

feet. No fault gouge is  present, but m echanical deform ation is  shown 

by the strong orientation of the m icas and feldspars, paralleling the 

contact. Relative displacem ent along this fault could not be d eter

mined, but it is  fe lt by the author that it is  a rev erse  fault. The 

presence of the large amount of shearing associated  with the fault, 

the fact that the fault occurs in older Precam brian rocks, and that 

the closing of the older Precam brian period is  characterized  by com 

p ressive  forces give b asis to this conclusion.

Another structural feature found in the older Precam brian  

rocks appears in the contact area between the m etavolcanics and the 

Stewart Granite on the east side of Sahuaro Lake. Here is  found a 

zone of shearing, 100 to 800 feet in width, which str ik es N 40° E

-43 -
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and dips vertica lly  to 75° southeast. Most of the shear zone is  marked 

only by a strong foliation in both rock units, but adjacent to their con

tact, greatest m echanical deform ation of the rocks is  displayed. Here 

both the m etavolcanics and the granite have been so  intensely  deformed  

that texturally they are phyllitic to sch isto se . Away from the contact, 

the shear zone is  c learly  marked by the p aralle l orientation of the m afic  

m inerals and the individual m ineral constituents of the rocks. In this 

area the granite contains phenocrysts of orthoclase which have a 

strongly preferred orientation paralle l to the foliation found in the 

granite. Many appear to have been rolled.

This shear zone, because it i s  so extensive and well.defined and 

because of its  northeast orientation, seem s to be the consequence of 

com pressive s tr e s s e s  probably initiated during the younger Precam brian  

and continuing over a long period of tim e.

The older Precam brian rocks are cut by a se r ie s  of N-S. and 

W-NW trending shear fractures. For the m ost part, these are occupied  

by basic  and aplite dikes. The basic  dikes occur m ainly in the W-NW 

trending fractures, although a few are found to have a north-south  

trend. The dikes are sheared and in general exhibit a strong foliation  

which strikes parallel to the trend of the dikes, usually dipping steep ly  

to the northeast or vertica lly . The foliation generally  continues for 

severa l feet into the contact rock. In the larger  dikes, their central 

portions vary from  weakly foliated to non-foliated.
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The aplite dikes for the m ost part are found to have a N-S to 

NE trend, and exhibit no shearing.

The principal feature of structure in the area is  a fault e sca rp 

ment which is  the resu lt of a norm al fault. E xposures of the fault are  

lim ited, but where they can be observed the fault str ikes N 65° to 70° E 

and dips 70 to 72 degrees south. The fault zone varies in width from  

le s s  than one foot to greater than 3 feet, sharply separating the G old

field  V olcanics on the south from the Stewart Granite on the north. 

Developed in the fault zone is  a fault gouge. Hematite staining is  com 

mon, The Stewart Granite located on the footwall of the fault exhibits 

strong shearing as far as 10 feet from the fault plane. The Goldfield 

V olcanics show little  effects of shearing, but slick en sides, plunging 

20 to 25 degrees to the east, are w ell developed on the fault plane. 

Maximum vertica l displacem ent is  believed to exceed 800 feet, as is  

shown by the stratigraphic shifting of yellow  flow 1. Apparent relative  

movem ent involved a rotation of the south block toward the east, with 

reference to the north block. This has resu lted  in the uplifting of the 

Goldfield V olcanics, tilting them 20 to 30 d egrees to the south. Little  

apparent rotational m ovem ent of any kind has taken place on the north 

block, as is  evidenced by the flat-ly ing  flows of flow 1 of the yellow  

flows.

A m inor fault, paralleling the m ajor norm al one, is  found in 

the Goldfield V olcanics on the east side of Sahuaro Lake. It appears
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to have developed sym pathetically to the norm al fault.

Jointing in the older Precam brian rocks displays a predominant 

N 20° W and N 85° E trend, dipping steeply  to vertica l. In the T erti

ary volcanics, the dominant joint trend is  N 30° W, with a minor N-S 

and E-W development.

Some prim ary folding is  found in the Goldfield V olcanics, the 

apparent resu lt of underlying topography.



GEOLOGIC HISTORY

During the in itia l period of the older Precam brian, the Sahuaro 

Lake area of Arizona was marked by great vulcanism , which resu lted  

in the form ation of the m etavolcanics. Undoubtedly there was crustal 

unrest which caused deformation, but this is  obscured today. F o llow 

ing the period of vulcanism , re crysta llization  took place in the vo l-  

canics which had been form ed. The exact cause of this cannot be 

determined, nor can the exact tim e of intrustion of the quartz diorite  

into the area, although it is  apparent the quartz diorite is  of younger 

age than the m etavolcanics. It is  here conjectured that the quartz 

diorite was faulted into contact with the m etavolcanics, resu lting from  

the northw est-southeast com p ressive forces characterizing the M azat- 

zal Revolution. Evidence of such development is  apparent in the north

east orientation of the m etavolcanics and the quartz diorite. Culmination 

of the M azatzal Revolution was marked by a period of granitic activity. 

Apparently the Stewart Granite was associated  with th is period.

No rocks representative of the younger Precam brian, P aleozoic  

or M esozoic Eras are found in the area. Since P a leozoic  rocks are 

found in the transition zone in the central portion of Arizona, their

-4 7 -
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absence in the Sahuaro Lake area possib ly  can be explained in one of 

two ways: 1. Rocks representing the P aleozoic w ere deposited and 

then later com pletely eroded, or 2. The area was topographically  

high during the younger Precam brian and m ost of the P aleozoic E ras, 

possib ly  corresponding to Stoyanow's M azatzal Land (1936).

Although definite M esozoic age cannot be attributed to rocks  

in the area, it is  established fact that during the Laramide Revolution, 

northwest folds developed throughout much of Arizona, with the develop

m ent of shear breaks of a general E-W  and N-S trend. Some loca l  

deviations exhibited trends to N 70° W and N 20° E (Wilson 1962). It 

seem s probable that initial shear breaks of the Laramide provided 

structural w eaknesses in the older Precam brian rocks for la ter  in tru

sion of the basic  dikes, since these dikes dominantly trend N 60° to 

70° W. R eoccurrence of com p ressive fo rces resu lted  in later shearing  

of these dikes. The aplite dikes, which m ainly trend north-northeast, 

probably w ere introduced in the late stages of Laramide granitic  

activity.

During the T ertiary, another period of vulcanism  occurred in 

central Arizona which resu lted  in the deposition of ash-flow  tuffs 

found in the Goldfield Mountains and also  in the Superstition Mountains. 

The basalt possib ly  is  related to the in itial stages of this sam e vulcan

ism . These ash-flow  tuffs seem  to have resu lted  from a period of 

continuing volcanic activity, as is  suggested by the gradational contacts
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between the flow units. Although there w as in itial deposition of the 

T ertiary conglom erate preceding the vulcanism  that form ed the Gold

field  V olcanics, the m ajor portion of this conglom erate definitely was 

deposited after it. During the Cenozoic, the Goldfield V olcanics w ere  

tilted as a resu lt of a N 70° E normal fault, p ossib ly  related to the 

Basin and Range orogeny. Recent erosion resu lted  in the development 

of sand and gravels in stream  drainages and va lleys.



SUGGESTIONS FOR FURTHER STUDY

In Central Arizona, esp ecia lly  in M aricopa County, there is  

need for a m ore detailed petrologic and structural study, particu larly  

in the correlation of the older Precam brian rock units. A detailed  

petrographic and chem ical study of the m etavolcanics found in the 

Sahuaro Lake area and W ilson's Yavapai Group in the M azatzals 

would shed light on their correlative aspects.

A geochem ical age-dating study of the older Precam brian rocks 

of the Sahuaro Lake area would estab lish  definite age relationships 

between these rock units and other Precam brian units of Central 

Arizona. Age identity of the quartz diorite and the m etavolcanics  

could be clarified  by these m ethods. P ossib ly  the quartz diorite rep 

resen ts a period of igneous activity which is  pre-M azatzal Revolution. 

Age of the basic  and aplite dikes a lso  would be clarified .
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