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The Geology of the Silver King Area

By F.W. Galbraith 3rd. - .

Introduction�

Scope of Investigation

This report is the result of two months of field�

work during the summer of 1933 and of laboratory invest­

igation which occupied part time during the college years�

of 1933,1934, and 1935. As the small scale topographic�

map of the Florence Quadrangle, published by the United�

States Geological Survey in 1900, was deemed inadequate�

for detailed mapping, a topographic map on the scale of�

one inch equals six hundred feet was made by the usual�

methods. This map was used as a base for plotting the�

geology. J -

location and Extent of the Area

The area mapped immediately surrounding the old

Silver King mine, am. includes approximately six square�
'' . ' : - , : . „ '

miles in the Florence Quadrangle in Final County, Arizona
�� �� ■ 	 �� r' ���� � ���� 	� �� �� �� �

• • ' • ' •' • - •»<' ,  i? �  '  �	

within the boundaries of sections 15, 14, 15, 22, 24, and�

87 of Township 1 South, Range 12 East with reference to�

the Phoenix Base line and the Gila and Salt River Guide
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Climate, ilora and Famaa, .

The climate has a considerable annual variation. In 

summer the temperature seldom exceeds 95 degrees Fahren­

heit, although temperatures of over 110 degrees have been 

recorded. The comparatively cool nights make the summer 

much more pleasant than in the lower desert to the west.

In winter, the temperature frequently drops well below 

freezing.

Snow, although not common, may reach a depth of 18 

inches or more and sometimes remains upon the ground for 

several weeks. The total precipitation^ much of which falls 

in summer has a yearly average at Superior, since 1921, of 

1. Records of Engeering Dept., Magma Copper Co.

18.73 inches. Owing to the sparsity of soil, the steep 

slopes, the torrential character of the summer showers, 

and the almost complete absence of moderate rains of long 

duration, the run off is large and there is less vegetat­

ion than might be expected from thisamount of rainfall.

The ground water level is fairly high, being within sev­

enty feet of the surface in the old mine workings, and 

springs issue from the rocks at several places in the area. 

Silver King Creek, the main stream of the area, carries 

most of its water below the surface in the beds of sand 

and gravel, although in places water may flow on the sur-
. ; ■ ’ " "VV. .p.;,: ;.v ; , , '

face for several hundred yards.
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claw (Acacia Greggii) whoses fuzzy blooms perfume the at­

mosphere for many weeks with their honey suckle like odor.

On the higher, steeper slopes dense thickets of scrub 

oak (Quercus turbine11a), manzanita (Aretostaphylos fungens) 

and a laurel-like shrub (Garrya Wrightii) impede one’s pro­

gress, while the sharp t h o m e d  cat claw frequently make the 

going, both slow and painful. Toward the tops of the higher 

ridges a few pinons (Pinus monophylla) have found a pre­

carious foothold. Here too the mescal plants (Agave chrys- 

antha) force upward their long slender stalks, which when 

capped by a profusion of their deep orange blooms, make a 

startling and welcome contrast to the otherwise rather 

drab landscape. '

The selective effect of the underlying rock is strik­

ingly shown by the distribution of the ocatillo(Pouquiera 

splendens) and Glossopetalon spinencens, a spiny green 

shrub. The oeatillo attains its most abundant growth in 

areas of limestone, while Glossopetalon spinencens is al­

most entirely confined to limestone exposures.

Of birds, the most conspicous are the California —  

quail with their rakish top-knots and incessant calling.

The rose-breasted finch is a constant visitor around the 

houses, humming birds are seen everywhere, and several pairs 

of Arizona hooded orioles have their nests around the camp.

'.The cotton-tail rabbit is abundant but larger animals 

are scarce, although wildcats are reported to have their 

lairs among the steep cliffs of dacite, and deer are some-
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flows of the diorite and diabase types interstratified 
with sandstone, mottled eoralloid limestones, and many 
colored shales. .

The Globe Quadrangle

At about the same time that Reagan was studying

the series at Fort Apache, namely, in 1901-1902, F.l.

Ransome^was working out the geology of the Globe Quad- :

1. Ransome, F.L., - Geologyoof the Globe Copper District,
Arizona. U.S. Geol. Surrey Prof. 
Paper 12, 1903.

rangle• The results of his work were published in 1903.

Pinal Schist

: : ... . . i
The Archean rocks within the Globe quadrangle cor­

responding to the Arizona slates of BlakeLwere named 

Pinal schist; by Ransome. The name was derived from the 

Pinal mountains, where they are abundantly exposed. In 

general the schists are light grey in color, frequently 

exhibiting a silver satiny lustre, and are characterist­

ically sericite schists. With the exception of sericite, 

quartz is the predominant mineral, and the calcic minerals 

are generally absent. Their origin was therefore attrib­

uted to a metamorphic derivation from quartzose sediments. 

This derivation is in part, at least, borne out by broader 

features.

Intruded into the Pinal schist are great masses of 

granitic igneous rocks, such as the Madera diorite and
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was not mapped separately, "but is included at the base of 

the overlying Pioneer shale.

Pioneer Shale

The most persistent horizon of the Pioneer shale is 

a dark purplish-brown shale, of moderate hardness, com­

posed largely of arkosic material with a considerable 

proportion of pink feldspar. This part of the formation is

characterized by abundant round or elliptical spots of
1

light buff color, which, as explained by Ransome, are

1. Ransome, F.l. - Geology of the Globe Copper District,
Arizona. U.S. Geol. Survey Prof. Paper 
12, p. 31, 1903.

caused by the "local reduction and removal of the ferrug­

inous pigment," and which makes the rock debris, as well as 

the outcrops themselves, conspicuous. This horizon is 

well exposed at the end of the Magma Chief ridge and at 

the end of the southern spur of Fortune Peak. Thdrs purp­

lish-brown horizon is usually found at the top of the form­

ation. Rear the southwest corner of the map area, it is 

in contact with the Pinal schist and here makes up the en­

tire thickness of the formation of approximately 75 feet.

In most places thfe purplish horizon grades downward in 

to a hard, arkosic quartzite of medium texture, varing from 

a light tan to a dark brown which in some places approaches 

black. The lighter colored quartzite is well exposed just 

north of the Concentrator fault in the extreme southwestern 

portion of the area, the darker facies in the arroyo if alls
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laminations averaging about 2 millimeters in thickness.

In thin section it is made up of about 50 per cent rounded 

to angular quartz fragments, averaging less than 0.06 

millimeter in diameter, imbedded in a matrix of kaolin 

which makes up the remaining 50 per cent of the rock. This 

kaolin matrix contains a large amount of very minutely divid 

ed hematite, which imparts a purplish-red color to the rock 

and the concentration of which along the bedding planes 

makes the stratification visible in thin section. The 

leeched spots, which are light buff and which form so 

prominent a character' of the Pioneer formation contain 

little or no hematite. The shale contains a few flakes of 

biotite.

Barnes Conglomerate

The Barnes conglomerate is a thin but remarkably per­

sistent formation of nearly uniform character throughout 

the area. There is almost everywhere more than one con­

glomerate bed separated by thinner layers of light reddish 

brown arkosic quartzite. The pebbles of red and white 

quartzite are characteristically ellipsoidal in form and 

well rounded. (PI. X, A) • , . . , ,

Toward the northeast there is 10 feet of solid con­

glomerate at the base above which are three feet of quartz­

ite and two feet of conglomerate. The ellipsoidal pebbles 

are -smallranging from the size of jelly beans up to three

inches in diameter?— White quartzite pebbles predominate.
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becomes finer grained and lighter in color.

On the Magma Chief ridge the 25 foot bed of conglom­

erate at the base of the Troy forms a prominent cliff.

(PI. IX, A). Boulders of dark reddish black, vesicular�

basalt up to nearly a foot in diameter make up about 50 "per�

cent of the lower 10 feet. Occasional fragments of Mescal�

limestone are present. The remainder of the coarse mater­

ial is reddish brown quartzite of cobblestone size. The�

cementing material is similar to the normal quartzite found�

above. To the south the conglomerate gives way to a coarse�

grit which contains small pebbles of basalt.

In most of the central part of the area, the base of�

the Troy quartzite is not conglomeratic. Thin beds of con­

glomerate and grit are unusually numerous, however, and�

cross-bedding is plainly in evidence. On the southwest�

slope below triangulation station No. 2 a maximum of 30�

feet of coarse breccia appears at the base of the Troy�

quartzite. The breccia is composed largely of light colored�

quartzite, and the presence of numerous wellrounded pebbles�

indicates that the base of the quartzite was a coarse con­

glomerate. Except near the base, where the andesite has�

worked its way around the angular fragments of quartzite,�

the matrix is composed of finely crushed quartzitic mater­

ial. Some of the rock at the base of the breccia has been�

rendered schistose, but whether the schist represents quart­

zite, andesite, or a mixture of the two has hot been determined.
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in which plagioclase laths up to 5 millimeters in length 

are usually the only constituent that can "be recognized in 

hand specimen. In thin section it is composed of about 

50 per cent plagioclase feldspar, 30 to 40 per cent horn­

blende and ifrom 10 to 20 per cent iron oxide. The feldspars 

which range from andesine to labradorite Ab^gAn^g

occur as laths from 1 to 3 millimeters in length, and lying 

in every conceivable direction form a basaltic pattern.

(PI. XVII, 0). The hornblende occurs primarily as inter­

stitial material, the rather finely grained mineral filling 

the spaces between the feldspar laths, but small fibers of 

the hornblende also penetrate the feldspar. In places the 

hornblende is remarkably pieochroic ranging from colorless 

through brown to a deep green. Hematite is concentrated in 

areas of fine grained epidote, which mineral is also found 

as an alteration product associated with the hornblende. 

Where the basaltic texture has been most perfectly preserved 

the iron o±ide is magnetite, which is concentrated along 

the edges of the feldspar laths, thereby accentuating the . 

already striking character of the texture. Here the horn­

blende occurs as interstitial aggregates of small prismatic 

flakes or rounded grains.

The alteration of the basalt is extremely interesting. 

The development of hornblende in small seed-like grains is 

most common. It formed first at the expense of the inter­

stitial constituents, probably largely augite, but later 

encroached upon the plagioclase laths. The feldspar laths
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"bands. (PI. XVIII, A) • Leucoxene is associated with the
i;

alteration. Some of the Motite at least, if not a consid­

erable portion, is original, and not an alteration product 

of augite. Magnetite is concentrated in and around the 

other mafic minerals, and apatite, while exhibiting the 

same tendency, is also found scattered throughout the field. 

A little zircon, in perfect euhedral prismatic crystals is 

likewise present. Galeite is rare. Zoisite is present 

in some quantity, occuring in small formless grains with 

the habit of epidote, but lacking the color, being almost 

colorless, with occasionally a suggestion of a pale yellow.

Petrographic detail of -porphyritic diorite.- Under 

the microscope a typical section of porphyritic diorite is 

as follows: A fine grained groundmass of oligoclase Ab%g

An28, with a small amount of orthoclase and perhaps 5 per 

cent quartz, constitutes 40 per cent of the rock. Imbedded . 

in this groundmass and making up 50 per,cent of the,sect­

ion are euhedral to sub-hedral phenocrysts of andesine- 

labradorite Ab^QAn^Q. Most of the phenocrysts are lath­

shaped, ranging from 0.25 to 0.5 millimeters in length.and 

about one quarter of that in width, but.some are rectangular, 

being roughly eq.uidimensional, up to 0.5 millimeters in dia­

meter and characteristically zoned. The feldspars have been 

but slightly altered to sericite, whose flakes, oriented 

parallel to the cleavage of the feldspar, indicate its 

secondary nature. Most of the remaining 10 per cent of 

the rock is biotite, which occurs in two generations. In
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