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SUMMARY

This thesis presents the results of field work in 
the Seven Dash Ranch area during 1937. - :

The basement rock in the area is the Pinal schist, 
believed to be of sedimentary origin. The sediments were 
deposited, consolidated, and metamorphosed during pre- 
Cambrian time.

Overlying the schist is a series of sedimentary rocks 
composed of most of the members of the Apache group which 
is believed to be pre-Cambrian in age.

The Paleozoic era is represented by a series of lime
stone beds underlain by Cambrian quartzite, sandstones, 
and sandy limestones. In Cambrian time, oscillating land 
levels caused the deposition of alternating continental 
and shallow marine sediments. An interval of non-depos
ition followed until Devonian time when, again, alternating 
continental and marine sediments were deposited. From this 
time on, through the Misslssippian and Pennsylvanian per
iods, marine conditions prevailed. The Pennsylvanian lime
stones are the youngest rocks in the area.

The presence of two diabase sills in the area, one 
in the Apache group and one near the contact between the
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Mississippien and Pennsylvanian rooks, indicates either 
one or two periods of intrusion which cannot he dated 
from the available information.

In post-Pennsylvanian time an igneous intrusion 
resulted in extensive doming and faulting of the rocks. 
Emanations from the intrusive are believed responsible 
for the ore deposits in the Johnson mining district a 
few miles southeast of the area.

Subsequent erosion has formed mountains and valleys 
with a general north-south trend.
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INTRODUCTION 

Field Work

The field work upon which this thesis is based was 
done during the spring, summer, and fall of 1937. The 
elevation of the area is based on the U. S. Geological 
Survey bench mark established in 1907 on the southern 
edge of the Southern Pacific Railroad right-of-way one 
quarter of a mile southwest of the railroad station at 
Dragoon, Arizona. To establish the altitude of one of 
the peaks in the triangulation system, the horizontal 
distance was calculated from an air map of Fairchild 
Aerial Surveys. The vertical angle was determined by the 
use of an alidade with a Stebinger drum. A base line was 
measured by transit and tape on the eastern slope of the 
Little Dragoon Range. The azimuth of the base line was 
established by solar observation. A triangulation system 
was extended by transit westward and northward into the 
area. Topography and geology were mapped by means of a 
plane table and alidade.

Acknowledgment s

The author is indebted to Dr. B. S. Butler and Dr. 
F. W. Galbraith for suggestions in the field and office,
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to Dr. A. A. Stoy&now for assistance in identification 
of fossils and suggestions on correlation, and to his 
fellow student, Harold E. Enlows, for field assistance 
and companionship.

Previous Investigation

The only previous geological work in the area was 
a reconnaissance survey by N. H. Darton, geologist, U. S. 
Geological Survey, whose observations were published in 
1925 in "A Resume of Arizona Geology,M University of 
Arizona Bulletin No. 119.

A master's thesis, "The Geology and Ore Deposits 
of the Johnson Mining District, Arizona," by Robert E.
S. Heineman, offers valuable information on the mining 
district approximately three miles southeast of the area.
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GEOGRAPHY , 

Location

The Seven Dash Ranch lies in the northern part of 
the Little Dragoon Mountains, thirteen miles by road 
northwest of the town of Dragoon, Cochise County, Arizona. 
The area is in Township 1$ south. Range 22 east, measured 
from the Gila and Salt River principal meridian and base 
line.

The ranch buildings are in the southwest part of 
the approximately three square miles covered by this 
work. A view of the ranch buildings is shown on Plate 
3a.

Accessibility

The area is easily reached from the town of Dragoon 
by a fair dirt road. The distance is thirteen miles. The 
road passes through the Johnson Mining district and con
tinues to the north end of the range where it turns south 
and gradually climbs to the Seven Dash Ranch, its terminus. 
The area may also be reached from Y/illcox, Arizona, by a 
26-mile dirt road, alternately very good and very poor, 
which joins the above road at the north end of the range. 
Dragoon and Willcox are both on the Southern Pacific Rail-
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road and Arizona State Higlmsy Ho# 86# Dragoon is 67 
miles by road east of TuOson, Arlzcma.

SedmornholoKy

The Little Dragoon Mountains occupy an area approx
imately ten miles long and eight miles wide in the north
western part of Cochise County, Arizona. The range trends 
mainly in a north-south direction, flanked on the east by 
the Sulphur Springs Valley, and on the west by the San 
Pedro Valley. With the exception of the southern end which 
is igneous, the range presents a topography governed by 
the strike of the sedimentary rooks, the varying resistance 
of the beds and fault-guided erosion. Slopes which are 
gentle toward the base of the range become very steep near 
the summits which are capped by limestone. To the west 
of the main ridge, many lesser peaks are capped by resist
ant quartzite. The capping is well shown on Plate 5a. 
Canyon walls are in seme places made almost unscalable by 
cliff-forming quartzite. Gentle slopes prevail where the 
schist is exposed around the Seven Dash Ranch.

Climate and Vegetation

The climate of the region is typically semi-arid.
Two rainy seasons, one in the winter months, and the other



during July and August, bring the region an average annual 
rainfall of approximately sixteen and one half inohea. , 
Mountain streams run only during and immediately following 
severe rainstorms. With the exception of one spring on 
the eastern flank of the range, all water supplies are 
derived from wells.

The temperature of the region is characterized by 
hot days and cool nights during the summer, and comfortable 
days and cold nights, during the winter. Snow is not un
common, but never reaches a depth of more than one foot 
or so, and soon disappears under the warm sun. Freezing 
temperatures are common during the winter nights, but 
frost never penetrates the ground more than a few inches.

Due to the altitude, ranging from 5,000 feet to 
6,700 feet, and to the very low humidity, daily temper
ature changes are great, probably amounting to as much 
as sixty degrees at times. This is an important factor in 
the erosion of the rocks of the district. Hillsides are 
strewn with talus composed of angular fragments ranging 
from a few inches to fifteen feet in diameter.

Vegetation is of the sub-tropical, arid type. Trees 
are largely confined to the deeper canyons, although they 
are found scattered over the whole range. Cactus is fair
ly abundant, particularly the barrel, rainbow, and prickly 
pear.. Bushes are mainly manzanita and mesquite. Trees

5.



6

include live oaks, Arizona Cyprus, juniper, mountain ash, 
walnut, and pinon. Among the plants and shrubs are agave, 
yucca, soapweed, catclaw, and lecheguia. Grass is abund
ant enough to support the small herd of cattle owned by 
the Seven Dash Ranch.



STRATIGRAPHY
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= ; . - :r\Sedimentary Rocks

The Anaohe Gr<mp :

Resting tinconforaably on the Pinal sehist is a 
group of sedimentary rooks known as the Apache group, 
believed to be pre-Cambrian in age. The Mescal lime
stone, present in many areas as the top member of the 
group, is missing in this area.

The basal member of the group is the Scanlan con
glomerate, from less than one foot to ten feet thick, 
consisting of angular, white pebbles of cryptocrystalline 
quartz ranging from one-quarter inch to one and one-half 
inches in diameter, in a matrix of purple sandstone. The 
pebbles are very irregularly spaced both laterally and 
vertically, being in places a fraction of an inch apart 
and, in other places, not far distant, as much as three 
or four feet apart. The pebbles disappear laterally for 
stretches of several hundred feet, leaving only the 
purple sandstone. A photograph of this conglomerate is 
shown on Plate 5b.

The Scanlan conglomerate grades into the Pioneer 
shale which has an average thickness of 350 feet. The shale 
is continuous throughout the area and is intruded by a sill
of diabase near the top. Although known as the Pioneer shale.

: - » , " . 1 - ■' : • .' ' ■
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this member of the grbup shows a gradation in this area 
from purple sandstone at the base through a maroon sand
stone to the typical maroon shale. The top is a very 
hard, cross-bedded sandstone. Both sandstone and shale 
have irregularly spaced "bleach spots* approximately one- 
quarter inch in diameter. The shale contains well-formed 
ripple marks. The hard sandstone in places shows thin, 
pink layers. The shale is soft, thin-bedded, uniformly 
maroon in color, and weathers easily along its bedding 
planes, forming talus of small, thin, angular plates.
The Soanlan conglomerate and the Pioneer shale were mapped 
together. The contact between the Pioneer shale and the 
overlying Barnes conglomerate is shown on the map.

The Barnes conglomerate, which rests with angular 
conformity on the Pioneer shale is continuous throughout 
the area, but its thickness, ranging from two to fifteen 
feet, becomes less toward the east. Well-rounded pebbles 
and cobbles of white quartz and jasper are closely and 
uniformly spaced in a matrix of pink and maroon sandstone. 
The pebbles and cobbles range in diameter from one to five 
inches, but the great majority are approximately two inches, 
giving an appearance of uniform size. The conglomerate is 
so well cemented that it is cliff-forming in many places.

Resting conformably on the Barnes conglomerate is 
the Dripping Spring quartzite. Fine grained and prevail
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ingly pink in-color, this quartzite, with an approximate 
thickness of 135 feet, is rather uniform throughout the 
area. It is seldom cliff-forming. Irregularly spaced 
bands, from one-half to one inch thick, parallel to the 
bedding, are common near the top. The bands are in moat 
places a lighter pink than the main rock, but locally are 
maroon or purple.

Cambrian Sedimentary Rocks

Resting with angular conformity on the slightly eroded 
surface of the Dripping Spring quartzite is a quartzite 
formation composed of two members, both Middle Cambrian in 
age. At the base of the two members is a conglomerate con
sisting of pink, flat, angular slabs of Dripping Spring 
quartzite in a matrix of purple quartzite. The slabs are 
approximately one-half inch thick and one-half to two inches 
long. They lie flatly paralleling the dip of the beds. The 
conglomerate reaches a maximum thickness of seven feet near 
station XI. From this point it diminishes in thickness both 
to the north"and south and disappears at a short distance.

The lower member of the quartzite formation is reddish 
in color and is undoubtedly the Troy quartzite as defined by 
Ransome. The upper member is white with a purplish oast.
The two quartzites are mapped together. At the northwest 
edge of the mapped area and for a considerable distance out
side of the area, the reddish quartzite has a thickness of 
thirty feet. This thickness is uniform to a hill northeast
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of the ranch buildings. From that point it thins rapidly 
to the southeast and disappears. The v/hite quartzite, 155 
feet in thickness, rests on the Dripping Spring quartzite 
in the southeastern part of the area but overlaps and rests 
on the reddish quartzite wherever the latter is present. 
Comparative descriptions are shown below.

Red quartzite (lower member) 

Cross-bedded throughout

Very hard, cliff-forming.
See Plate 4a. 

Varicolored, prevailingly 
flesh colored with thin, 
wavy lines of white, pink, 
and purple.
Fine grained.
Rusty beds with worm casts 
at top.

White quartzite (upper member)

Cross-bedded only near base 
where resting on Dripping 
Spring quartzite.
Hard, but cliff-forming only 
locally.
Prevailingly white with a 
purplish oast. Purple bands 
near base.

Fine grained.
Rusty beds with worm easts 
at top.

The white quartzite strongly resembles the Boise 
quartzite of the Bisbee quadrangle originally described 
by Ransome.1 It is likewise of the same age. Known out
crops of the Bolsa quartzite were observed by the writer 
at the Picacho de Calera Hills near Tucson, at Bisbee, 
and in the Dragoon Mountains. The only essential differ-
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ence between the Bolsa quartzite and the white quartzite
. -= _ : v ' ■ *• . ■ • . . . * -

of this area is that the basal pebbly grits of the Bolsa 
quartzite do not appear in the white quartzite of this 
area. Worm oasts similar to those in the white quartzite 
of this area have been found recently in the Bolsa quartz
ite in the Whetstone mountains* Ransome described the 
Bolsa quartzite at Blsbee as resting on schist or granite. 
The Troy quartzite rests on the Apache group in all local-

3ities described by Barton. The white quartzite of the 
Seven Dash Ranch area rests on the Apache group within the 
area, but approximately three miles southeast of the area 
on the eastern side of the Little Dragoon Mountains, it 
rests on a thin bed of conglomerate made up of two distinct 
types of pebbles. One type is short, angular, white quartz 
like the Scanlan conglomerate. The other type is the well 
rounded quartz and jasper pebbles of the Barnes conglomer
ate. This conglomerate is probably a remnant of the Apache 
group.

The sediments of the two quartzite formations were 
deposited at approximately the same time. However, no 
interbedding of the two formations occurred in this area. • 
Furthermore, where the red quartzite is present, it is 
overlapped by the white quartzite. The white quartzite is 
therefor the younger. The difference in color and lithology 
indicates that the sediments were derived from different 
areas, the red from the north end west, the white from the 
south. No fossils were found in either quartzite.
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This, then, appears to he the meeting and overlap 
of the basal members of the Cambrian whleh, in central 
Arizona, has been designated the Troy quartzite, and in 
southern Arizona, the Boise quartzite.

Lying with angular conformity on the white quartzite 
described above is another series of Middle and Upper 
Cambrian formations which lend further support to the con
clusion that, in Cambrian time, the area lay in a de- 
positional basin which received its sediments from two 
almost opposite directions. Attention is called to Stoy-

g
anow’s division of the Cambrian of southern Arizona into 
two depositional sub-areas, the Tucson-Globe sub-area and 
the Bisbee-Tucson sub-area.

At the base is the Santa Catalina formation of Middle 
Cambrian age. This formation, well represented in the Santa 
Catalina Mountains, north of Tucson, is typical of the 
Tucson-Globe sub-area. In the Seven Dash Ranch area, the form
ation is approximately 100 feet thick. Weathering has given 
it a distinctly laminated appearance. Thin, porous layers 
and lenses of sandy material have been stained red, brown, and 
yellow by iron oxide. At the base is six feet of pink and 
red, fine-grained sandstone, followed by fifteen feet of 
soft, friable, multicolored sandstone prevailingly pink, 
with lenses of conglomerate material. The conflomerate is 
made up of variously shaped, poorly cemented pebbles from 
one-sixteenth to one-half inch in diameter. Over this bed
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is four feet of hard, fine-grained, purple quartzite. The 
remainder of the formation is composed of alternating layers 
of thin-bedded, sandy material, ranging through pink and 
red sandstone, gray and yellow sandstone, sandy limestone, 
and pink and yellow shale. Many thin faunal horizons are 
present, containing an undescribed genus of trilobite.
The cranidia alone are well preserved.

The Santa Catalina formation is overlain by the 
Cochise formation, also Middle Cambrian in age. This form
ation, also present in the Whetstone Mountains southwest 
of Benson, Arizona, is typical of the Blsbee-Tueaen sub- 
area. The total thickness is approximately 110 feet. The 
base is marked by a bed of pisolitio limestone ten inches 
thick. Above are, successively, thirty feet of vari
colored, thin-bedded shales interbedded with sandstone; 
sixty feet of gray, crystalline limestone; two feet of 
purple quartzite; and seventeen feet of limy sandstone. 
Fossils which can be identified are found with difficulty. 
Alokistocare, a Middle Cambrian trilobite, was identified.

The base of the Abrigo formation. Upper Cambrian in 
age, is marked by the sudden appearance of Hesperaspla 
butleri and Eesperaspis ransomei. This formation is common 
to both sub-areas in southern Arizona. Its total thickness 
in the Seven Dash Ranch area is 380 feet. At the base is 
364 feet of fossiliferous, gray, crystalline limestone. This 
is followed by ten feet of mottled pink and gray sandstone
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lithologically suggesting the Peppersauce sandstone of the 
Santa Catalina Mountains. A bed of white quartzite, six 
feet thick, was taken as the top of the formation. Ho 
fossils, however, were found in the quartzite or in the lime
stone just above it, to place definitely the contact between 
the Cambrian and Devonian strata. The reason for thus 
placing the contact is the existence of a six foot bed of 
quartzite at the top of the Cambrian at Biebee, Arizona.
Views of the Cambrian rooks are shown in Plates 4b and 5b.

Devonian Sedimentary Rocks

Lying with angular conformity on the Cambrian form
ations is 101 feet of sedimentary rocks known as the 
Martin limestone. The base is marked by massive, gray 
limestone, fourteen feet thick. Although no fossils were 
found, the limestone is remarkably free from the impurities 
which discolor the Cambrian limestones below it. Above is 
a bed of yellowish gray quartzite three feet thick. This is 
followed by eighty feet of massive, gray limestone with 
cherty inclusions. Near the top this member is fossilifer- 
ous, containing a great number of Atrypa reticularis. The 
top of the Martin limestone consists of four feet of pink, 
thin-bedded shale.

Mississipplan Sedimentary Rocks

The Mississipplan period is represented in this area
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by the cliff-forming Eacabrosa limestone, 785 feet in 
thickness. At the base, resting with angular conformity 
on the Martin limestone, is fifty feet of massive, almost 
black, dolomite containing a variety of Misslsslppian 
corals. Cherty Inclusions, which are numerous near the 
base, become rarer toward the top where the dolomite grades 
into a dark gray, crystalline limestone approximately 95 
feet thick. The dark gray limestone grades suddenly into 
a light gray, almost white, massive limestone which weathers 
to tiny pits and pinnacles. This light gray phase, thirty 
feet thick, grades abruptly into a massive, very dark gray 
limestone sixty feet thick, containing minute, criss-crossing 
veins of white quartz. Above this dark gray band is 200 
feet of the almost white, massive limestone. This is follow
ed by 100 feet of massive, dark gray limestone, in which is 
a fossil zone containing corals, brachiopods, and crinoid 
stems. The top of the Escabrosa limestone consists of 250 
feet of the light gray, massive limestone described above.
At or near the obscured contact with the Pennsylvanian lime
stone is a sill of diabase, four feet thick. Identified 
fossils include the following: Syringopora. Productus 
punctatus. Spirlfer centronatus.

Pennsylvanian Sedimentary Rocks

Resting with angular conformity on the light gray 
Escabrosa limestone are hard, dark gray, fossiliferous
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limestones of Pennsylvanian age. Alternating teds, two to 
three feet in thickness, form ridges. Lenses and bands of 
cherty material are prominent. Only the basal 100 feet of 
this limestone was Included in the area. Identified fossils 
include the following: Splrifer kentuoklensis, Produotua
cor a.
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IGNEOUS ROCKS

Diabase

Two sills of diabase occur in the area, toe is in 
the Pioneer shale and the other is at or near the obscured 
contact between the Misslssippian and Pennsylvanian rocks. 
Composition and texture So not justify the assumption that 
the two sills are of the same age. No connection between 
the two has been observed.

The sill in the Pioneer shale, a dark green diabase, 
is approximately fifty feet in thickness and is continuous 
throughout the area except in the southeast corner near 
station XI. It is probably present there also, but is 
obscured by a thick layer of talus. The rock is soft and 
weathers easily to a dark green, granular soil. Macroscopic- 
ally, it is composed of laths of white or yellow feldspar 
crystals oriented at random in a matrix of dark green ferro- 
magnesian minerals. Microscopically, the rook is composed 
of feldspar (60#), hornblende (805b), magnetite (15%), biotite 
(4%), and riebeckite (1%). Laths of feldspar, averaging 0.5 
millimeter in width and three millimeters in length, are 
uniformly spaced and oriented at random. The feldspar has 
been partially altered to sericite. Biotite and hornblende 
have been partially altered to chlorite and epldote. Magne
tite occurs as uniformly spaced grains with an average 
diameter of 0.5 millimeter. Although no pyroxene was ob-
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served, its identity could be easily obscured by the 
intense alteration and the iron oxide discoloration.
The rock is called a diabase on the basis of its texture 
and macroscopic appearance.

The sill which occurs at the contact between the 
Mississlppian and Pennsylvanian rocks is exposed only in 
a prospect hole a few feet in depth. Macrosoopically the 
sill is composed of dark green, fine-grained rock. Micro
scopically the rock is so fine-grained and so completely 
altered that only the ophitic texture reveals it as a 
diabase. It is composed of sericitized feldspar, epidote, 
chlorite, magnetite, and hematite.
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METAMORFHIC ROCKS

Pinal Schist

The schist is exposed over a considerable area around 
the ranch buildings. In general it is a light gray, fine 
to medium-grained rook but varies in texture and compos
ition. The sohistosity strikes north-south and has an aver
age dip in an easterly direction of approximately 75 de
grees. At one relatively small exposure the dip is only 
twenty degrees. The strike is a wavy line, varying from 
the average by as much as fifteen degrees# The formation 
is both folded and faulted in places.

A fine-grained serieite schist predominates. Another 
type, which is exposed over a considerable area, is a 
medium-grained rook containing a large amount of quartz#
This type is described below in thin section. A third 
type, outcropping over a relatively small area, is a silvery 
talc schist containing as crystalloblasts a mineral which 
is probably andalusite. Within the schist and striking 
and dipping parallel to the sohistosity is a lens or bed 
of fine-grained purple quartzite with tiny veins of white 
quartz. Microscopically 90 percent of the quartzite is 
composed of small, interlocking grains of euhedral quartz, 
ranging in diameter from 0.01 to 0.08 millimeter.
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Striking north-south and dipping almost vertically 
are many veins of white, oryptoorystalline quartz, from 
a few inches to a few feet in thickness.

A few small outcrops of medium to fine-grained green
stone, with schistosity parallel to the other types of the 
schist, indicate metamorphism of a pre-Cambrian igneous 
rock.

The origin of the Pinal schist is believed to be 
mainly sedimentary. The author bases his conclusion on 
the character of the medium to fine-grained, quartzose 
schist examined in thin section. Sixty percent of the 
rock is composed of quartz, most of which occurs as round
ed, anhedral grains uniformly spaced in a matrix of seri- 
cite and epidote. The grains are from 0.5 to 1.5 millimeters 
in length and from 0.25 to 0.75 millimeters in width. The 
length of the grains parallels the schistosity of the rock.
A few tiny veins are composed of interlocking, euhedral 
grains of quartz with an average diameter of 0.05 milli
meter. Thirty percent of the rock is composed of inter
woven grains of sericite and serpentine which occur in 
wavy lines, or streams, around the quartz grains, forming 
"Augen" structure. Microperthite, making up six percent 
of the rock, occurs as uniformly spaced grains from 0.2 
to 0.6 millimeter in diameter. Plagioclase feldspar, 
similar in size and spacing to microperthite, constitutes 
5 percent. Approximately 1 percent is magnetite, ooourr-
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lug as tiny grains. On the beats of texture and compos
ition, the rock is believed to have been an arkosic sand
stone before metaaorphian. :

Altered Pioneer Shale

The Pioneer shale has been altered for one or two 
feet from the contact with the diabase sill. Macroecop- 
ically, the so-called "bleach apots" which occur in the 
unaltered maroon shale are spheroidal or elliptical con
cretions of a white mineral approximately five millimeters 
in diameter.

A specimen taken from the altered zone farthest away 
from the contact with the diabase appears macroscopically 
to be a soft, greenish-black, fine-grained rock containing 
numerous concretions composed of a dark-green center 
surrounded by a thin, pink ring. The concretions are approx
imately three millimeters in diameter. In thin section, 
the concretions, from two to three millimeters in diameter, 
are composed of a core of serpentine and magnetite surround
ed by a ring of orthoclase crystals. The groundmass is 
composed of uniformly spaced grains or crystals of serpen
tine (35$), magnetite (35^), quartz (5^), and greatly 
altered feldspar (25$). The texture of the groundmass is 
granular.

A specimen taken within a few inches of the contact 
appears macroscopically to be a hard, dark-green, fine



grained rook containing tiny, pink concretions. Micro
scopically, on the basis of texture and composition, the 
rock is diabase. The concretions, from 0.5 to two milli
meters in diameter, are composed mainly of serpentine, 
but also of a considerable amount of feldspar, magnetite, 
and hematite. The ring of feldspar, apparent in the 
other specimen, is either missing or very indistinct. A e  
groundmass is ophitic in texture and composed mainly of 
tiny laths of feldspar (50$) within the oligoclase-andesine 
range. Magnetite (30#), serpentine (15#), chlorite (3#), 
and hematite (2#) make up the rest of the groun&aass.

22.
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STRUCTURAL GEOLOGY
' : . ' - - r''-.T : - 0  ' .JT

General Features

The structure of the rooks in the Seven Dash Ranch
area is that of a faulted dome. Unmetamorphosed sediment-

; ' ■ ,

ary rocks lie on pre-Cambrian schist and dip away from an 
apex located south of the area. The igneous intrusion 
which caused the doming is exposed approximately four miles 
south of the area and is crossed by the Arizona State 
Highway No. 86, a few miles west of the town of Dragoon.
The age of the intrusive is post-Pennsylvanian. A large 
number of high angle faults suggests that the area was 
under tensional rather than compressions! forces during 
and after the period of doming. The sequence of deform- 
ational events was probably as follows: 1 2 3

1. Pre-Cambrian regional metamorphism.
2. Igneous intrusion of unknown age, responsible 

for the diabase sills.
3. Post-Pennsylvanian igneous intrusion which caused 

doming and faulting in the area and ore deposits 
in the Johnson Mining district.

Pre-Cambrian Regional Metamorphism

Little is known of the cause of the metamorphism 
which formed the schist. The forces operative must have
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been intense and regional in character. It is believed 
that considerable erosion of the schist took place before 
the deposition of the late pre-Cambrian (?) Apache group.

: : '  " ' - . \  -  ^  %  - f  t-. /  T

Intrusion of the Diabase Sills

The igneous sources of the diabase sills in the 
Pioneer shale and near the contact between the Mississipplan 
and Pennsylvanian strata are unknown. Diabase sills are 
common in the Apache group where it outcrops elsewhere in 
southern Arizona, notably in the Santa Catalina Mountains 
north of Tucson. It has been impossible to correlate or 
set the age of the two intrusions. The intrusion of the 
sill in the Pioneer shale caused metamorphism of the shale 
within a few feet of the contact.

Post-Pennsylvanian Orogeny

At an indeterminate time after the consolidation of 
the Pennsylvanian sediments an igneous body intruded the 
area, causing doming and faulting of the rocks. The in
trusive is exposed as a granitic stock about four miles 
south of the area at the south end of the Little Dragoon 
Range. Darton3 called this stock post-Paleozoic• Heineman4 
found sediments cut by the same intrusive in the Johnson 
Mining district and called the intrusive post-Carbonifer- 
ous granite. The ore in this mining district is believed 
to have been deposited by solutions emanating from this 
intrusive.
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Evidence of the doming of the rocks in the area is 
afforded by the change in dip of the strata. At station 
XI the dip if N 75° E. At station XII the dip is N 52°
E. At station X the dip is N 5° W. The angle of the dip 
is fairly uniform throughout the area, varying from 25 
degrees to 26 degrees.

There is no overthrust faulting in the area. High 
angle, normal faulting is common. One high angle, re
verse fault in the southeast corner of the area strikes 
north-south and dips steeply east. Sedimentary rocks west 
of the fault are dropped down 220 feet relative to those 
east of the fault. Progressing northward a series of 
normal faults, striking east-west, is encountered. In each 
fault the rooks north of the fault surface are dropped re
lative to those south of the fault surface.

To the west of station XII is a system of normal 
faults striking east-west. Their eastern limit is a normal 
fault striking northeast-southwest and dipping northwest 
at an angle of 45 degrees. These faults have been traced 
a mile west of the area. This system, Including the limit
ing fault, shows a horse-tail pattern on the map. The 
limiting fault has a throw of 312 feet. Sediments to 
the northwest have been relatively dropped down. Progressing 
northward in the system the east-west striking faults form 
a series of step faults, each one causing the sediments to 
the north to be raised relative to those to the south.
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PLATE 3

a.
View of ranch buildings look
ing northwest.

b.
Scenlan conglomerate
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PLATE 4

a.
Tt o j quartzite

;

■. - ... -- b. :,
White (Bolsa) quartzite over- 
lain by other Cambrian, Devon
ian, and Missiasippian sedi
mentary rooks.
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PLATE 5

a. ■ - ' /
Tiew southeastward to main ridge
of Little Dragoon Range.

b.
Typical contact between white 
(Bolsa) quartzite and Santa 
Catalina formation..
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