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The main drainage is through Gerald Waaiz which runs-easterly
across the central part of the area, and thence into Pinal Creek, -é
mile-and-a-half beyond the boundary of this area,. Trib@xtar‘les of
Gerald Wash extend northwest along Ruin Basin, south toward Sleeping
Beauty Peak, and southwest toward Flatop Mountain ( Fl. 3). |

Climate

The Ruin Basin area is semi-arid with a mean annual temperature

of about 63° F. and a range from 1°F to 120° F. The mean annual rain-
fall is about 11 inches, Uost of the precipitation comes in the form
of violent thunderstorms in June, July, and iugust, and in rains of
November and December, Important climatic factors in rock weathering
may be mechanical disintegration due to‘ emtréms and rapid change in
temperature between day and night, and during rains; and the rapid
abrasion by fractured or disintegrated rocks during times of heavy
cloudbursts, Chemical disintegration, mainly due to hydration, is
also important. Longwell, Knopf, and Flint (1945, p. 23) disregard
rapid changes of temperature as a factor in weathering in an arid
region. They base their conclusion on results of laboratory experi-
ments, The present writer does not believe the experiments properly
similated the conditions in nature and therefore retains the older
theory that rapid changes in temperature are a factor in weathering
in an arid regionai
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Cottomwood Springs, Richmond Basin, Watsonville, and McMillanville,
These camps all produced high-grade silver ore.. During 1878 and
1879, raids of the Apaches under Geronimo and Victorio kept the
miners in a state of constant anxiety, but the settlement at Globe
was never ac“bua]Jy attaéked. |

 Globe remained a silver camp yntil 1883 when silver ore production
began to decline, At that time, there were 12 mills in the vicinity
treating silver and gold ores,y but by 1887 these ores were- exhausted,

First notice of commercial copper ore was in 1878, and by 1884
continuous copper production was achieved by the 0ld Dominion mine at
Globe., The copper ore bodies at Miami were first worked about 1901,
although steady 'production, of copper was not reached until 1906 when
the Inspiration Mining Company became well establishede In 1907 the
Miami Goj)per Company fvas formed and began operation.
In 1922 the Globe-Miami district produced 25 pgrcent of Arizona's

copper, 10 percent of the copper production in the United States, and
6 percent of the world's total production (Callin, 1922, pe ). At
that time it ranked fourth in the world, being surpassed only by Butte,
Lake Superior, and Binghame The 0ld Dominion mine at Globe ceased pro-
" duction in 1930, but the mines at Miami are still large producerss

Previous Investigationl

1. Celkins, F, E. (1922), The Globe-Miami district, pest, present,

1., In U, S. Geological Survey Professional Paper 115 by Ransome (1919,
Pbe 22-25) is an annotated bibliography of 66 papers which are

related to the Ray-liami region but are not pertinent to the study
of the Ruin Basin area, ’
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9 Lee, W. T. (1905) Underground waters of the Salt River
Valley, Arizona. U, S, Geol., Surv. W. S. P, 136, , »

Description of area near Phoenix, does not extend to Ruin Basgin
area, | ' .

10. Ransome, F, L. (1903) Geology of the Globe copper district,
Arizona. U, S. Geole Surv, Prof. Paper 12, _ -

Excellent original description of rocks in the area, and first
mapping of the Ruin Ba,sin'g:ea on.scale 3-2—’15‘—0.7-. Contains a few
errors in rock correlatione

1y ~e--- ee=memm== (1904) Description of the Globe quadrangle,
Arizona. Ue Se Geols Surv, f‘olio 111, | v

Excellent maps, some of which are not found in Professional Paper
12, | | |

12, mmeemecm———— ~- (1910) Geology at Globe, Arizona. Min. Sci.
Press. vols 100, ppe 256257, |

Brief description of geologic setting at Globe,

13, ~--- (1911) . Geology of the Globe district,
Arizona’ Min. SCi. Press. ‘VOl. 102’ PPe 747-748.
Brief additional material to article in 1910.

Y (1919) The copper district of Ray and Miami,
Arizona. U, Se Geol. Surv, Profs Paper 115, |

Corrects several errors of Professional Paper 12; but does not
cover the Ruin Basin area with new larger scalei mape, Also general
stratigraphy and correlation between Miani and Ray, Arizoma.
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considerable thickness of the -upper part of the Pioneer shale-'is con=
posed of the same type of rock, so many feet of shale could have been
eroded off without noticeable effect. Also the fact that the conglomer-
ate ranges in thickness from 5 to 35 feet in a horizontal distence of
2000 feet suggests that it was deposited on an undulating surface.
Baséd on the evidence given above, the writer concludes that some Pion;-
eer shale was eroded off before the Barnes conglomerate was ~deppsi'bed;

The upper contact of ‘!{he Barnes conglomerate is gradational with
the Dripping Spring quartzite,‘ for there is a gradation of types up-
warde, Beds in the uppermost part of the Barnes conglomerate alternate
with beds of quartzitic arkose which are identical to the lowest bedé
in the Dripping Spring quartzite. The boundary between these for-
mations has arbitrarily been selected as the top of the uppermost con-
glomerate beds |

Outcrops of Barnes conglomerate are abundant in the eastern half
of the Ruin Basin area. A spectacular cliff of this rock occurs near
the eastern border of the area on the north side of Gerald Wash Roade
It forms a 35 foot vertical cliff that extends for several hundred
feet; it 1s 100 feet above the road and much faulted, but the texture
of the conglomerate is easily r_ecognizabie even from a distance, 4
measured section of Barnes conglomerate appears at the end of the
section on sedimentary rocks ( page 53)e

Dripping Spring quartzite

The Dripping Spring quartzite is divided into an upper and lower
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‘Mescal 1imestone

| The Mescal 11neétone is the youngest formation of the Apache growp,
‘and 1t les confornably on the Dripping Spring quartsite. The limestone
is medium to light gray, and fine-gre.inod The bedding is thin, and the
formation attains a thickness of about 160 feet in the Ruin Basin a.rea.
-l'here the Mescal has been intruded by diabase, it is considerably sere
 pentinized; in other places, the limestone is silicified (Fl. 12,4 1),
The weathered surface is light gray, moderately rough, and forms resis-
tant cliffs (Pl. 11). At the base of the Mescal limestone are two thin ‘
" beds of aphanitic black gilica each about 0,1 foot thick and aeparated
by one-and-a-half feet of silicified limestone. The black beds con‘bain
mmerous spharical concretions or amygdules 2-5 mm. in diameter- with cal-
oite around the periphery and quartz in the center (F1. 13). '.l'hese thin
beds cover an area of at leas’b one square mile. The relationship of the-
black beds to the strata above and below is somemhat obscured in the
field because the silica outcrops in all places form: slopes.v In so far
as can be i'letemined, the silica appears to have a conformable relation-
ship.' ‘

Two modes of origin are suggested for the black silica beds, but
neither is free from serious objection. The beds might have originated
as sills of vesicular basalt which was intruded between the Dripping
Spring quartzite and the Mescal limestone, Later, descending solu-
tions carrying calciwm carbonate from the limestone pertly filled the
vesicles with calcite, When the inesgal limestons later was silicified,
solutions also silicified the basalt and completed filling the vesicless
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are formed between beds of relatively unaltered limestone (Pl. 14, A).
There metamorphism or alferation is very intense, chrysolite, the
asbestos form of serpentine, occurs, Asbestos prospects are present
(P1. 3), but none are deposits of commercial grade. The seams of
asbestos are, in most places, less than one inch thick, and, are not
contimuous (Pl. 14, B)a |

A detalled discussion of the alteration of the Mescal limestone
appears in the section on diabase; also a discussion of the asbestos
deposits appears in the section on mineral deposits,

Martin limestone

The Martin limestone of Upper Devonian age Tests unconformably on
various members of the Apache group in the Ruin Basin area, In the
western part of this area a thick sill of diabase intruded bslow the
Mertin limestone gives Devonian outcrops an isolated aspect on the
geologic map (Pl. 1)s The Martin formation is composed of two parts,
the upper which is lixfxestoﬁe, and the lower a series of alternating
congloméfate, quartzite, and limestone beds,

The basal unit of the lower part of the Martin limestone is com-
posed of a réd, coarse, thick-bedded, arkosic conglomerate. Layering .
in this unit is expressed by slight change in color amd by pebbles
lying with their flat side in the bedding plane. Above this unit are
limestone conglomerates, limestones and thin-bedded, brown quartzite,
The limestones and conglomerates are of various shades of red, and

are mainly thick-bedded. Together they compose most of the 116 foot
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The fofces that caused the bedding plane movements may have been
compressive Laramide stresses, or possibly ‘stresses caused by forceful
intrusion of diabese into the area. A more detailed discussion-of
orogenies in this area appears in the sections on-regional and local
structure, The bedding plane movements took place before the diabase
magma reached the Devonian strata, because the diabass is unbrecciated
in most places., The light brown, fissile shale near the top of the
Devonian formation also shows results of considerable bedding move- ‘
ment, It is sheared and crumpled, and in many places it changes rapid=
ly in thickness due to squeezing. |

| In the southeastern part of the Ruin Basin area the lower part of
the Martin limestone is missing and the upper part rests on Dripping
Spring quartzite. The Martin limestone has been partly removed by
erosion in this locality, A few erosional outliers have been left
beyond the main outcrops of Devonian strata (Pl, 1), This removed
position coupled with the breccia at their bases gives theae outliers
the appearance of klippen, Actudlly, they are not consid&ed klippen;-
for the movements'along their bases were not of thrust propoz;tionss"’

In the southeastern corner of the Ruin Basin area are several
outcrops of Devonian strata, These have been considerably faulted in
this locality., Two of the outerops outline the most conspicuous anti=
cline in this area (Pls, 1 and 3), |

Iocalities where Martin limestone occurs south and southwest of
the Gila graben, including the small outerops south of Gerald Wash
Road, contain both upper and lower parts of the Martin limestone. All
these outcrops are underlain by sills or irregular masses of diabase,
and most of the basal beds are considerably brecciated. These outéropa:
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The largest outerop or'mssissippian strata in the Ruin Basin area
16 in the southeastern corners Here the Escabrosa limestone overlies
" Martin limestone in some places, and diabase in- other piaées_g Jﬁdging“ -

by, the outcrop shown on- the geologic map, the thickness of the Escdb-
rosa appears to be over 300 feet in this 1oca11ty; but actné.ll\v it is
less. This is because the area is urbmmly“bi-éhen -up by repetition
faults of small throw and the section is partially repeated many times,

In the south-cemtral part of the Ruin Basin area, Escabrosa lime-
stone 1s faulted against dacite. The fault pro’bably represents re-
current movement along an old plane, for the northwest extension is
filled with a diorite porphyry dike considered. pre-dacite in ages On
the geologic map (Pl. 1) this fault looks like a possible extension of
the fault forming the west side of the Gila graben, This extension is
not probable, for the west side is down<thrown in the Escabrosa lime-
stone locality, whereas the east side is downthrown in the graben, Near
its southeastern edge, the Egcabrosa limestone oﬁtcrop is covered by a -
small remnant of dacite, As no Pemmsylvanian strata are found beneath
this dacite mt, the beds of i‘ennsylvanian age must have been eroded
off before the eruption of the dacite. A normal north-south fault in
the dacite exposes Escabrosa limestone below the dacite with no Pannsyi-
vanian strata present, | ’

Several small occurrences of Escabrosa limestone, conformably
overlying the Martin limestone, are present in the southwestern quarter
of the area. In two localities the Escabrosa limestone borders the Gila
graben on the east, The more southerly of these two outerops is long
and narrow, and is faulted sgainst Ruin granit.e'on its east side (Fl. 1).
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these two ratios graphically, sphericity is read directly (Krumbien,
1942, figure 5).

Average roundness is not necessarily related to average sphericitye.
In this case the average roundness is <41 and .35 for the count on the
large and small gravels fespectively. This low degree of roundnese
strongly suggests that the distance of transport was short (Krumbein,
1942, pe 68)., Roundness is determined by visually comparing the broadest
profile of the pebble with a chart showing 10 sets of standard images of
known roundness (Krumbein 1942, Plate 1).

At the southern end of the graben pebbles in the Gila conglomerate
"very closely reflect in composition rocks of the qearest outcropping for-
mat:;ons. A count made in moderately consolidated conglomerate and gravel.s
showed Martin limestone, Escabrosa limestone, and dacite, The latter -
probably overlaid the Martin near the trough at the time the Gila con-
glomerate was deposited, but since then the dacite has been eroded beck
to about 700 feet south of the place the count was made (Pl. 1 and Table
1)e

Percentages of relative abundance of the four shapes represented by
the pebbles follow in identical sequence in the counts of both large and
small gravels; Disks are most numeroué, then blades, rods and spheres..
This condition leads to the suggestion that the o.riginal shapes of the
fragments were little modified by transportation or other factors after
the rocks left the outecrop, or if considerable abrasion did occur, it
was more or less uniform on all three axes of both groups (Twenhofel,
1939, pe 271).
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GILA CONGLOMERATI PEBELE COUNT

(techniques employed follow xrumbein (1942)

Locality: Mid-graben north of Gerald Wash road near bench
mark 3751
Number of count: 100 .
Length range of pebbles: 28~13L millimeters (large pebbles)
Formations represented: p€ds 45, pe€p 23, Wd 11, pém 9,

Dm 5, mise., 7

Shapes: spheres 24, rods 27, disc 3L, blades 15
Average sphericity: .74
Average roundness: .41l

Pebble pnumber

Ne o TN No N C, Rog VR bl oy

Rock Spericity

peds

L
pE€ds
Dm~-ss
peds
DED
peds
pED
Pem
Dm-ss
PED
peds
Pem
pem
D
D
peD
Td

pds
PED
Dm-ss
peds
peds
Dm~ss
Td
p€m-chert
peds
peds
peds
peds
pem
neds
Tda
peds
pED
peds

.76
.65
.69
aI€8
.69
.58
e 79
.69
77
.73
.72
.69
.72
.65
.73
.60
L8
.67
.79
.72
e59
.70
72
.68
.71
.78
e 75
.5l
«59
L7
.69
.76
.71
.79
.68
%1

Shape

sphere
disc
sphere
bladed
rod
rod
sphere
rod
sphere
disc
rod
rod
disec
disc
sphere
rod
bladed
disc
disc
disc
rod
sphere
sphere
disc
sphere
disc
sphere

bladed -

bladed
bladed
disc
disc
disc
sphere
disc
rod

Visual Roundness

o3

.6

b

o3

A

b
b
eD
ok
ok
o3
b
o3
ol
ol
oy

L L] L ] L ] L]
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?21 * FB % 2@
@3 ok 9FF # 97
@0 * 9EB L 2@
@> *ox 9F3 % 97
@2 * 9E? L 9?
@@ *Op* 9F3 % 9?
@2 9B3 I 92
@F C * 9B@ * 92
@E * 9F2 I 9?
@B ) 5 9FB 1! 92
@1 * 9F1 % 92
23 * 9FF % 2@
20 *Op* 92E % 9>
2> * 92E P 2@
2? * IE@ % 92
2@ S C # oF
22 # 9BO * 92
2F * 92B % 9>
2E * C * 9@
2B * 9E@ L 9@
21 * H 9EB * 92
F3 ¥ 9F1 % 0@
FO - - 9F0 # 9?
*#+] 92F % 92
F? * * 9FB % 97
F@ * 921 I 9F
F2 9F? # 9E
FF -8- 920 # 9?
FE * 9E2 I L@
FB *Op* 9IE@ * 9@
F1 * 9@?2 # 9>
E3 o 92? e 9@
EO * 9E> P 9@
E> * 9F? # 9@
E? * 9F1 % 2@
E@ *F 921 # 92
E2 C % 2@
EF * 9B2 * 2@
EE * 9F1 L 2@
EB * 9B? L 2@
E1l *0f % 9B? * oF
B3 * 9FF % 97
BO * % 9EO * 97
B> 55 92B % 92
B? 9E> % 2@
B@ [ 9E> L 2@

B2 7 9F1 % 9@



Pebble lumber
86
87
88
89
90
91
92
93
9L
95
96
97
98
99

100

Rock
peds
peds
peds

peds
Td

Td
peds
PeD
peds
veds
PED

pED

peds
peds
peds

Sphericity
.63
.68
6L
.82
.72
.87
o 77
.79
.6l
.76
.86
e 75
e 73
063
.65

Shape
disc
dise
disec
sphere
sphere
svhere
snhere
disc
rod
disc
sphere
disc
snhere
rod
bladed

Visual Roundness
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Locality: Southern end of graben 100 feet east of wash
fHumber of count: 100
Length range of pebbles: 28-134 millimeters (large pebbles)
Formation represented: Dm~-ls 40, Dm-ss 15, Td 36, Ce 8,

plds 1

Shaves: spheres 10, rods 12, discs L9, blades 29
Average sphericity: .65
Average roundness: .39

Pebble Number

W R0 Wnp\WhH

Rock

‘'a

ra
Dm-ls
Dm~1ls
‘I'd
Ce~ls
Dm~ss
'd
Dm=l1s
Tq .
Ta
Dm~ss
Ce~ls
'd

Td
Dm~ls
Dm~1ls
Td

Td
Dm~1s
Dm~1s
Dm~ss
''q

Td
Dm~ss
Td
pCds
Dm~ls
Dm~1s
Ta
Dm~ls
Dm~gs
d
Um~ls
Dm~ls
Td

Dm-ls

Dm=-ss
Dm-ls
'a

Dm-ls

Sphericity

.65
50
.62
.53
.72
.65
o 72
e59
.58
oL
57
.67
.67
.60
31
42
.60
027
.65
.64
e73
o 73
e53
¢ 58
57
o175
.65
058 ’
e55
e73
.67
.79
.66
.66

77

Shape

disc
bladed
disc
bladed
disec

bleded

disc
bladed
bladed
blaeded
Bladed
disc
rod
bleded
disc
bladed
bladed
bladed
disc
bladed
disc
rod
disc
disc
disc
bladed
disc
bladed
rod

bleded

disc
disc
disc
disc
disc
sphere
disc
sphere
disc
disc
rod

Visuel Roundness
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Pebble Number

Rock
Dm~18
Dm-18
Dm~ss
H ’ld

Td
Dm-1s
Dm~1ls
Dm-s8s
Dm~1ls
Td

Spericity
.59
073
.65
.65
o1b5
.69
.68
e55
.69
.62

Shape
bladed
disc
disc
rod
bladed
rod
disc
disc
disc
bladed

Visuel Roundness

3

e5

ol

.3
.2
oL
oLy
e5
.5
ok
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@] 9F> (. 90
) 5 9E@ * 92
9IE@ L 9>
) 5 IF@ L 2@
) S 92? L 9?
921 # 9>
) 5 91@ * F
9B> L 9>
) 6 9EO0 e 9?
9F0 L 90
)5 9FF I 9?
)5 9E> * @
92> L 90
5 FB I 92
5 92E # 9?
9B3 L 90
)5 923 # 9?
9F2 e 9>
9EO I 9>
9B1 * 90
5 9F0 I 92
9E2 I 9>
) 5 9F? % 9?
) 5 9E> * 9>
)5 9FB P 9>
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) 5 9@2 9 # 92
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)5 9EF L 92
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Pebble Mumber
L1
L2
L3
Li
L5
46
L7
L8
L9
50
51
52
53
5L
55
56
57
58

Roek

™
Dm~1s
Td
Dm-ss
Dm-ls
Td
Dm~1ls
Dm-ss
‘rd
Dm~ss
d
Ce-ls
Dm=-ls
Dm=-1s
d
Dm-ss
Dm~ss
Dm-1s
a
bm-1s
Ce~1ls
Ce-ls
Ta
Td
T4
Dm-~1s
Ta
4
4
Ta
s
Dm~1s
Dm~ss
Dm-~ls
Dm-1s
d
Pm~ss
'd
Td
a
Dm-1s
Dm~1ls
Dm-1s
Ta
Ta
Dm~1s
Dm-1ls
Td
Td

Sphericity

55
.62
e27
.68
.90
.86
.80
.60
.73
.88
.56
.66
.50
.82
.66
bl
o 73
071}
e 57
.75
.52
.58
ool
.63
.65
.67
.68
.58
.56
.62
079
.79
.66
.63
.66
e Sh
.62
.76
.64
.69
.69
o 7h
.60
.73
«53
.60
e25
.63

Shape
disc
disc
disc
rod
sphere
Sphere
sphere
disc
bladed
sphere
sSphere
disc
disc
Tod
disc
disc
bladed
disc
disc
bladed
sphere
bleded
disc
bladed
bladed
rod
disc
disc
rod
rod
bladed
disc
disc
disc
disc
disc
bladed
bladed
sSyphere
disc
disc
disc
dise
rod
disc
disc
disc
bladed
disec

Visual Roundness
.2

o3
e3
o3
.3
.1
A
b
o2
3
o2
b
b

[
W
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Pebble HNumber
90
91
92
93
oL
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

Rock

- T4
Dm-1s

Td
Dm~1s
Jiel
Ta
Dm-~1s
T™d
Td
m™d
Td
Dm~ss
phl
Dm~1ls
Td
Ce~-1ls
Dm-1s8
Td
Dm~1s
Dm~ss
T
Ce~1ls
™
Dm~ls
Dm-1ls
Dm~gs
m-18
a
Td
Dm~1s
Dm-8s
Dm~ss
d
Tda

Dm~ss
kel
Td
Dm~1s
Dm-ss
Ta
Dm~1s
Dm~ls
Dm~ss
Td
Td
Ta

o d

Dme~ls

Sphericity
.51
.63
71
.68
48
.76
e 7h
.69
.61
.67
.70
.60
.67
.62
71
.63
o51
.83
.67
.80
.50
.56
49
057
.50
e 52
56
.56
.63
.69
e 52
.65
.79
.67
.58
oLl
.86
e57
o 46
.78
.60
.62
072
.67
.60
.56
.56
.79
.70

Shape

disc
bladed
disc
rod
bladed
sphere
disc
disc
rod

dise

disc
disc
rod
bladed
disc
104
disc

sphere

disc
disc
bladed
disc
dise
disec
bladed
disc
bladed
bladed
disc
disc
bladed
disc
sphere
sphere
8phere
bladed
sphere
disc
bladed
sphere
bladed
disc
disc
disc
disc
bladed
bladed
disc
rod

Visual Roundness
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Pebble Number Rock  Sphericity  Shape Visual Roundness

139 1d . disc . .6
140 Dm-ss .86 sphere .6
1llvl - bm-1s 057 disec . 5 .
©1k2 Dm-ss 677 disc : o3
143 Dn-ss .75 disc .5
1LhL wd .69 disc .3
1L5 rd NN bladed 5
146 Dm-1s .65 di se A
147 bm-1s .76 disec .5
148 Dm-1s .67 rod A
149 Dm=-1s .58 bladed .6
150 Dm-~ss .60 bladed .3
151 Ce-chert .68 rod .3
152 Dm-1s .62 disc ’ .5
153 ‘d 073 sphere o2
154 bm-1s" 43 bladed A
155 Dm~1ls .58 bladed .5
156 a .53 disc 1L
157 Dm-18 .68 dise .6
158 Dm-1s 56 disc .5
159 'a .67 sphere )
160 Tq : 48 dise . o
161 Dm-ss .63 disc .3
162 Dm-1s .77 dise L
163 Ce-1s e dise b
164 Ce-1s .72 rod’ .5
165 Cm-1s .65 Tod L
166 Dm-ss .61 rod .3
167 Td .72 disc .3
168 1 .61 bleded .6
169 T .71 sphere .6
170 Tda ;] rod o3
171 © Um-ls .61 disc b
172 Ta .58 ™4 e3
173 Ce=1ls .72 rod b
174 Ce~ls .78 sphere .5
175 ‘ Td .67 rod .5
176 da .60 bladed e3
177 Dm-ss .67 disc o5
178 a .56 rod ol
179 Dm~-ss .79 disc o5
180 Ta .57 bladed e3
181 Unm-ss .67 rod .5
183 SLel .60 rod .5
18, ‘i'd .78 _sphere A
185 44 .66 disec .3
186 1 .39 bladed b
187 bm-18 4l dis ¢ .5




Pebble wumber
188
189
190
191
192
193
194
195
196
197
198
199
200

Rock
'

‘a

ks

ra

a
Um-1s
Dm~1s
€'d

1'd
Um-18
vm~1ls
m~-1ls8
Dm-ss

=i\

Sphericity
062
.59
e 57
.58
.81
.82
.77
.68
'66
.40
e75
.63
e 57

shape
rod
rod
disc
rod
sphere
sphere
sphere
disc
dise
bladed
disc -
disc
disc

Visual Roundness

o3

R

b

e3

oly
. .l}
o3
o3
o5
olr
)
.6
e3
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Alluvium

The Recent Alluvial accumilation in the Ruin Besin area is relative-
ly thin. It occurs throughout the hills and partly fills ﬁost ﬁlleys,
'l‘healluvitm is indicated on the geologic map (Pl. 1) only where it com-
 pletely masks the underlying rockse |

The Recent alluvium is light ‘brown,, thin-to  thick-bedded and uncon=
solidated, The gravels are pebble to cobble size amd a.re.compoaed of
‘rocks from all older formations.. The matrix is mainly fiﬁo sand and
silt (Pl. 21). »

The two main a:reas’ of ailuvim, as mapped, are in strips along Gerald
Wash, Here the deposit attains its greatest thiclkmess of about SOere‘t.'
Two small quies of alluvium occur along the margin of the Ruin Basin
aree in the southeastern quarter. Here the alluvium on the slopes is
locally thicker than in other places;

ihe_necent alluvium is a deposit of the present erosion cycle; the
accumilated debris is still being added to from outerops now exposed.




Sections were measured at several localities aadndiea;bid at the
top of each section., The code coler desexd.pﬁona -are from the "Rock -
Color Chart" (1948) distributed by the National Research Councile

Heasured section of Ruin granite, Scanlan conglomerate, and base
of Pioneer shale. - - ‘ ' :

At outcrép on oas‘b-oenml side of Ruin' Basgin 1006 feet north of
Bench Mark 3539 on Gerald Wash road, A

PIONEER SHALE

3. Quartzite: pale red purple (5RP6/2), fine-grained, medium
bedded average 8 inches thick; dark gray (N3) blotches, -
elliptical shaped, average 2 millimeters in diameter, com=
pose 35 percent of rock; weathers pale red purple (5RP6/2)
plus limonite stain, moderately resistant, surface.smooth;

thiChIOSS‘ 0000000000000 00000000000000000000CS0E0CEN00C0000000¢ 7‘,

2, Quartzites dusky blue (5PB3/2), very fine-grained,
moderately thick-bedded average 2 feet; some beds contain
circular white spots ave 3 millimeters in diameter;
‘weathers dusky blue (5PB3/2), resistant forms cliff,
surface smooth, some beds badly fractured; thicknesg eececees 258

1. Arkose: moderate reddish orange (10R6/6), very coarse-
grained, quartzitic, thick-bedded; few pebbles 5 milli-
meters in diameter, composed of pink feldspar (30 §)ero
cent of rock) and white quartz (40 percent of rock);
. weathers moderate reddish orange (10R6/6), resistant .
forms cliff, surface smooth; thickness ececssccscesscecscccele’s?

- SCANLAN CONGLOMERATE

1., Conglomerate: moderate reddish orange (10R6/6), arkosic
and quartzitic, thick-bedded; weathers to resistant
cliff; thickness.eeesscssscssssscscecscsssescccascsccssocee 3058 -
Matrix: moderate reddish orange (10R6/6), fine-to coarse=-
grained, arkosic and quartzitic; cement black silica,
firm, ‘
Gravel: 1-10 centimeters, aggular to well rounded; com-
posed of light gray quartz (40 percent of rock), pink
feldspar, quartzite, and schist.

.....



RUIN GRANITE

24

1.

Granite: moderate reddish orange (10R6/6) composed of
pink feldspar, white quartz, and biotite; very much

'weathered, fqrms-alope; thickness ceseccscccsssccccoscoce 045"

Granite: moderate reddish orange (10R6/6), por-
phyritic and coarse-grained, pink feldspar pheno-
cryets rounded; composed of white anhedral quarts,
subhedrel pink feldspar, and subhedral blotite;

thickness oooooooooooooooooo-oooooioooooooodoooooooooo{o 10'



Measured section of Dripping Spring quartzite and Mescal
Limestone,

At south side of Gerald Wash road, 500 feet west of western
martin of Ruin Basin area (average dip 30°)

TOP OF MESCAL LIMESTONE NOT PRESENT
MESCAL LIMESTONE

23

22,

20.

19.
18,
17,
164
15,

Limestone: medium light gray (N6) medium=grained,
crystalline, thin-bedded (1/4-8 inches), each bed has
distinct fine laminations 1-2 millimeters thick;
serpentinized; weathers very light gray (N8), sur-
face smooth and obscures fine laminations; serpentine

ized layers weather out in relief; thickness esvsesessscee 2

Limestonez pale yellowish brown (10YR6/2), fine-

: grainedz crystalline, brecciated; weathers very pale

orange (10YR8/2), surface rough, resistant forms cliff;

thicknoess eesessecesessssssescsssssrsvsosesssecerscessscee

Limestone: banded very light (¥8) and pale brown
(51r5/2), ﬁm-grained,'bandsg;‘%-S inches thick,

brown bands show some crystalline texture, white bands -
more resistant weather out in relief to form rough
surface; weathers very light gray (N8) and medium
light gray (N6), resistant forms cliff, thickness seessesce

Limestone: moderate greepish yellow (10Y7/4), fine-grained,
sugary, thin=bedded %11:-6-12 inches), locally abundant vugs
1-10 millimeters in diameter; serpentinized; weathers
grayish orange pink (10R8/2) plus some limonite stain;
also many black blotches 1-2 millimeters in diameter,
surface rough with small cavities, resistant cliff

fbrmer; thickness eeeeessscessessecscssccececscscososencese

Limestone: similar to 23; thickness ooooo;o-noooooouoooooo
Diabase sill: thickness oooooa6006.-.600004..0....o.-ooo-o

Covered ooooooooooooooooooooooooo§oooooooooooooooooooooooo

Limestone: similar to 21; thickness ooco;ooovo‘onyOoooooc

Limestone: moderate brown (5YR,/4) to grayish yellow
(538/1.),. fine~grained; bedding not well developed appears
to be composed of nodular masses welded together, badly
fractured and sealed by calcite; weathered surface yish
orange pink (10B8/2) to pale yellowish orange (10Y8/6) to
medium light gray (N6) amooth to rough, forms cliff;

thickness...og........o...oo-.o...o.................n......
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Limestones medium dark gray.(N4), medium-grained, sugary,
crystalline; weathers medium light gray (N6), laminations
produced, rough with tiny pits, moderately resistant,

forms cliff; thicknéss 008000000000000000000000000000000080 105’

Limestone: same as 20; thickness ceecseceseccsccccscecssce

Covered ﬂmtiﬂg with thin limeston® .eececccccccccccoe
Limestone: 1light gray (N7) to medium gray (N6),
medium-grained, crystalline, moderately thin-bedded
(1/4-8 inches), flat bedded to somewhat gnarly or
lenticular-bedded; weathers yellowish gray (5Y7/2)

plus some limonite stain in 1little blotches, thicker

beds cliff formers, thin beds form slope. '

Limestones very light gray (N8) and moderate reddish’
orange (10%/3, fine-grained, silicified, thin-bedded
(2-60 millimeters) lower & inches with many vugs; upper
4 inches weather to slope, lower 8 inches form cliff;

thickness ceessccsccccccsscsssccscococncsccsessoscccssccce

Limestone: dusky yellow green (5GY5/2) fine-grained
thin=bedded (5-20 millimeters) fine whitish laminations;
weathers grayish yellow green (5GY7/2), smooth, non-
rBSiSt&nt, forms 810p9; thickness eeeccecscccccssccccccccs

Limestone: medium gray (N5) fine-grained, crystalline,
thin-bedded (8-30 millimeters) bedding gnarly to lenti-
cular; weathers white (N9), rough scaly surface, non-
reSiStant, forms slope; thickness seeeecscccscvcsccsccces

Limestone: medium gray (N5), coarsely crystalline, some
silicified bands, thin-bedded; upper 6 inches contain
dark (L) chert lenses; weathers very pale orange
(10YR8/2) to dark yellowish orange (10!R6/6 » moderate~-
]y rough, forms cliff; thickness ceecsescssceccecesccces:

Limestone: same as 9; thickness eeecsecscscescsccscccsocss
Covered: very liglt gray; thiclmess eesesscccssscscocccne
Limestone: light gray (N71')/. very fine~grained, demse, - . -

dolomitic; thin-bedded (1/4-5 inches), weathers very
light gray to moderate reddish orange (10R6/6),. surface

pitted, resistant cliff former; thickness seesscecsessces

Covered alternating with thin-bedded limestones

'hhickness 0000000000000 00000800000000000000080000000000000°

Limestone: same as 12.

Silicas dark gray (N3), aphanitic; light gray (N7)
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anygdules 1=-5 millimeters in diameter very abundant;
weathers light gray (N6), rough with pits, resistant,
but forms slope due to fracturing; thickness .eeecescccsce

Limestones medium gray (N5), silicified to chert, thin-
bedded; chert lenses 5 millimeters-thick; weathers light
gray (N7), rough, resistant but forms slope due to

1=

extreme fracturing; thickness se0cecosscsesosssnsossscscne 1,5¢

Silicasv same &s 3; thiCkIlOSS ©000000000000000008000000000¢

DRIPPING SPRING QUARTZITE
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Sandstones duak;’ yellow green (5GY5/2) with dark yellow
orange (10YR6/6) specks and blotches, coarse-grained, -
limey and limonitic; thin-bedded (1-2 inches); weathers
1ight brown (SYRé/As to moderate greenish yellow
(10YR7/4), rough with abundant tiny pits, local spots

‘moderate red (5R4/6, forms slope; thickness eeescceccecee

Covered 0000000000000 00000008000000000009000000000c000000

Quartzites pale brown (5YR5/2) to brownish gray

(5YR4/1), fine-grained, bed 1 foot thick, vugs 3-15
nillimeters in diameter on weathered surface with
1imonite; weathers light brown (5YR6/4) to moderate

brown (5YR,/4), moderately resistant, weathers to

S:LOPO for .fractm‘ed; thickness sesececcsccscecsncecsccscss

Quartzite: medium light gray (N6) plus some limonite
stain; very coarse-grained with sparse fragments as large
as 10 millimeters in length, extremely vuggy giving
appearance of being rotten, thin-bedded (2-8 inches);
weathers mostly to moderate yellowish brown (10¥R4/4)

but some moderate red (5R4/6), rough, moderately -
resista.nt, forms 810]?0; thickness cecscsceccscssscscccsens

Quartzite: dark yelYewish orange (10YR6/6); yellowish
color due to limonite in rock, with limonite removed

rock would have salt and pepper texture of dark gray -

and white grains, medium-to coarse-grained, flat and
cross-bedded, thick-bedded (1-1/2 feet),limonite
inclusions compose 30 percent of rock; weathers dark
yellowish brown (10YR4/2), moderately resistant, forms -
slope, tiny pits on surface where limonite has been
removed; thickness 0000080060003 0000¢0000CO0CCCIRIICOICEEISOTS

1"

4%
2t

1t

A

1.5¢



7o

5e

ke

‘meters

Sandstones grayish orange (16YR7/4), this color produced
by salt and pepper arrangement of limonitic specks in a
gray matrix, yellowish orange to brown stains along bedd-
ing planes; medium=-grained, quartzitic, thin=bedded
(2-8 inches), flat-and cross-bedded; weathers yellowish
brown (10YR5/4), moderately resistant, forms elope,
surface smooth;.thicknass 9000ce000000cetecereecetcvrcces

Sandstones moderate red (5R5/4) to very light gray (N8)
with limonitic stain dark yellowish orange (10YR6/6)
along bedding planes; mostly medium~grained, some fine-
grained, quartzitic, thin-bedded (2-6 inches); flat-

and cross-bedded; weathers moderate red (5R4/6), gray-
ish red (5R4/2) and medium light gray (N6), moderately
resistant, form slope, surface smooth; thickness seceeeces

‘Quartzite: medimm light gray (N6) with dusky red

(5R3/4) to dark yellowish orange (10YR6/6) on bedding
planes; medium=-grained; laminations thin (1=80 milli=

J5 thick-bedded (1.5-5 feet); irregular with
cross=bedding and ripple marks (distance from crest to
crest 8 inches); weathers very light gray (N8); resistant
forms cliff; surface smooth except along bedding planes;

thickness 000E 000000000000 0000000000600000€00¢800000G00C0Q0

Sandstone: grayish orange (10YR7/4) with black and -

. limonitic blotches 1-6 millimeters in diameter, medium

~ bedded (average 2 feet) some cross=bedding; cement

3e

24

1.

moderately firm; weathers grayish orange (10YR7/4), ,
resistant forms cliff, smooth surface; thickness eeecccccee

Quartzites light gray (N7) to yellowish gray (5Y7/2)
fine~grained, thick-bedded (5 feet) with laminations -
2~120 millimeters); beds wavy and cross-bedded; nodular
inclusions weather to limonite; weathers yellowish

gray (5Y7/2) to light olive gray (5Y5/2) to grayish

orange pink (5YR7/2), resistant forms cliff, surface
moo'bh; mcmsa ..’....................‘.......’..Ql......I..

Quartzite: moderate reddish orange (10R6/6) specks
scattered through a yellowish gray (5T7/2) matrix;
fine-grained; very thin-bedded (0e25-1 inch) weathers
moderate red (5R4/6) and pale greenish yellow (10Y8/2)
resistant forms cliff, surface smooth; thickness eeesecccecce

Covered ooooocooooooo-oocoodooooooocooodooooboco;oooooiocio
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Measured sec'bion of Martin limestone,

At small Devonian outcrop-in the-southwest quarter of the Ruin-

Bagin area, 300 feet south of Gerald Wash road, (average dip
19° and area considerably broken by small faults).

SECTION FAULTED
MARTIN LIMESTONE

Uppér part

1.

Limestone: mainly light gray (N7) but some yellowish orange
(10YR6/2), fine-grained- to coarse- ed, thin=bedded
(2-8 inches); weathers medium gray (N5), surface moderately
rough, forms cliff; upper 2 feet contain abundant colomiel
corals Fachyphyllim and Hexagonaria; lower 12 feet contain
abundant brachiopods and crinoid stems; thickness scecececes

Lower part _
L4e Quartzite; light bromn (5YR6/4), fine-to coarse-grained,

13.

12,

s

10.

cross~bedded and gnarly-bedded, thin-bedded (awerage 8
inches) ; cement silica, firm; weathers light brown
(5!36/45, rough surface, resistent forms cliff; coarse-

grained beds contain frosted quartz grains; thickness ......;

Quartzite: light brown (5WR6/4), fine-grained to coarse-
grained, thin-bedded; cement silica, firm, some frosted
quartz grains; resistant weathers to cliff; thickness secere

Limestones light olive gray (5Y6/1) and light red (5R6/6),
fine-to coarse-grained, arenaceous, moderately thin-bedded
(68 inches); frosted quartz grains 1=/ millimeters in

- diameter concentrated along bedding planes; weathers light

gray (N7) to light red (5R6/6), surface rough, forms.

cliff; thichess ooooooooooooooooQQQQQQ0-000009000006.0.g0.¢o

Conglomerates very light gray (N8), moderately thick-bedded
(2 feet); weathers very light gray (N8), surface rough,
forms cliff; thickness ssecsccccerccerssocccsctcecscecscccce
HMatrixs very light gray (N8) very fine quartz; cement
limestone and silica, firm, '

Gravel: 1~6 millimeters frosted quartz pebbles compose -

60 percent of the rock, 20=80 millimeter limestone

and sandstone nodules compose 25 percent of the rocke

Limestone: 1light red (5R6/6), fine-grained, upper 3 feet
medium-bedded (3-8)inches, lower part massive; much
fractured and recemented by calcite; weathers light red .
(536/6)’ blocky, forms cliff; thickmess oootoooobocoooovac"o
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Covered 00 0000000000000 000000000000600¢0¢60880808000800068006¢

Limestone: pale red (5R6/2), fine-grained, thick-bedded;

contains bands of fine-grained quartz and frosted quartz

grains 1-10 millimeters in diameter; weathers grayish
orange pink (1038/2), forms CIiff; thickness ceeececacccce

Covered 000000000000 0CCTCCRET0Q000C0000080000000000000800C0

Limestone: pale red (10R6/2), fine-grained, thick-bedded
(Lo5=2.5 feet); weathers grayish pink (5R8/2) smooth,
forns cliff; thickness cesessscesetccsecsccsseccccsccccces

Alternating limestone and conglomerate thickness eseccceas
Limestone: pale red (10R6/2), very fine=-grained, dolo-

. mitic, thin-bedded (10«40 millimeters); some very dsrk

rod laminations between beds in upper 2 feet; weathers
grayish pink (5R8/2), moderately resistant, smooth,
Conglomerate: grayish pink (5IR8/2), moderately thick-
bedded, moderately resistant, weathers to rough surface.
Matrix: grayish pink (sms/zf, limestone; cement lime=-
stone, firm, ' -

Gravel: l=35 millimeters in dismeter, moderately well=~
rounded; composed of white, black, and red quartzite
and white quartz, compose 30 percent of rock,

Conglomerates light red (5R6/6), thin-to thick-bedded
(4=18 inches), moderately resistant weathers to rough
surface; thickness 0000000000000 0000000000e00000000003000
Eatrixs light red (5R6/6), fine-grained quartz and
limestone; cement limestone, firm, -
Gravel: 1-20 millimeter diameter, rounded gray and red .
limestone; 1-2 millimeter diameter frosted quartz grains,

Limestone: pale reddish brown (10R5/4), mediwmegrained,
arenaceous, thin-bedded (3-50 millimeters); some beds
contain blotches which are very dark red (5R2/6),
weathers pale reddish brown, moderately resistant,

thiCkDBSS‘oooocoooo.ococoooccoooooocooooccooocooooooooooo

Covered ©00000000000000000000000000000000000000000000¢00s

Conglomerates moderate reddish orange (1O0R6/6), arkésic |
and quartzitic, thin-to thick-bedded, weathers moderate
reddish orange (10R6/6), resistant, forms cliff,

thickness ceeseesscsscocecececcenteseassccoccscctsccccese

 Matrix: moderate reddish orange (10R6/6), arkose;

cement silica, firm,

Gravel: 1-10 millimeters in diameter, angular to moder-
ately-rounded; composed of white quartz and red feldspar;
pebbles compose 60 percent of rock,

gt
A
gt

gt
g1

10t

151
B

4t




Neasured section of Martin limestpne é.nd Egcabrosa lflmesbone.

At southwest quarter Ruin Basin area, west of Gila graben
1600 feet south of Gerald Wash road (average dip 17°),

UFPER PART OF SECTION MISSING ON THIS HILL
ESCABROSA. LIMESTORE :

‘2. Limestone: light olive gray (5Y6/1), fine-grained

1.

crystalline, sugary, thick-bedded (average 6 faet)
badly fractured; weathers yellowish gray (5Y7/2),
resistant forms cliff; surface with large sharpe

edged Pits; thickness ooooooooooooo.o'ooooooooooo'ooo;oobo 15'

Limestones light olive gray (5Y5/2), fine~grained,

~ erystalline with chert nodules up to 10 inches long;

bedding indeterminent due to excessive fracturing;
weathers yellowish gray (5Y7/2), resistant forms
cliff, surface smooth to rough, extremely rough at

chert nodules; thickness 0000000800008 00000000000000000000 12t

MARTIN LIMESTONE

Upper part

e

11,
10,

Limestone: medium gray (N5), medium=grained, crystalline,
thick=bedded (average 5 feet); arenaceous nodules 2=35
millimeters in diameter, upper 10 feet free of nodules;
fossils brachiopods and crinoid stems; weathers light
gray (N7), nodules weather to limonitic and hematitic

color, resistant forms cliff; thickness seccessscossscsess 143

" Limestone: mottled moderate pink (5R7/4) and grayish

orange (10YR7/4), fine=grained, crystalline, argillaceous,
moderately thick-bedded (1-3 feet), weathers moderate
pink (5R7/4) and grayish orange: (10YR7/4), resistant

forms cliff, surface smooth; thickness cessesesssscsssece

Limestone: grayish orange (10YR7/4), very fine-grained
argillaceous, thin-bedded (2-20 millimeters); weathers
grayish orange (10YR7/4) surface smooth, forms slope;

thiclmess ....'O0.0..»'..'..0.0'.00.'..O......’....‘...'..

Comred, lower par‘h prOMbly similar to 10 ess0scsssssose

Limestone: moderate yellow brown (10YR5/4), fine-grained
crystalline, thin-bedded (2-4 inches); fossils brachio=
pods; weathers pale yellowish brown (10YR6/2) plus some
limonitic stain, surface smooth except for fossils, forms
SIOPG; thickness 0000000000055 0000C0VIENIINCROIOIIOROIOORIPOOSOS
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Lower part

8e

Limestone: medium gray (N5), medium-grained crystalline,
thin-bedded (4-3 inches); fossils trachiopods and crinoids;
weathers light gray (N7), surface slightly rough with emall
pits, forms cliff; thickness seescessescsssccecesccscsssnsees 2!

Limestones pale brown (5YR5/2), medium-to coarse=grained,
crystalline, thin=bedded (4=3 inches); fossils brachio-

pods (Atrypa) and crinoids, good preservation; weathers

dusky yellow (5Y6/4), resistant forms cliff, surface

rough due to fossils which weather out in relief; thickness.. 5%

Limestone: medium dark gray (N4), coarse-grained, crystal-
line, thick-bedded (average 6 feet); lenses of coarse
frosted quartz grains; fossils brachiopods, abundant;
weathers medium 1ight gray (N6), quartz lenses to limonitic
and hematitic color, surface rough, resistant forms cliff;

thickness N0 0000 I IPN00000EC00NRECOROR0PBRCO000000000000000 21'

covel‘ed 000 0000000000050 08000000080000000007000000000000% 00000 4'

Limestone: medium gray (N5), fineegrained, crystalline, -
argillacecus, bedding lenticular average thickness 1 foot;
fossils brachiopods and crinoid stems abundant; weathers.
yellowish gray (5Y7/2), moderately resistant forms

cliffs thickmess 000002000000 000000000000000000000000000a08 L’

Limestone: light olive gray (5Y5/2), coarse~-grained,
crystalline, thin-bedded (2-8 inches); fossils brachio-

pods and crinoid stems, locally abundant; weathers

light gray (N7), moderately resistant, forms cliff,

surface rough with small pits; thicknesSs eeeesessssessesses  S°

Limestone: medium (N5), medium-grained, crystalline;
arenaceous lenses (1=} millimeters thick); fossils trachio-
pods; weathers light gray (N7), arebaceous lenses weather

~ to limonite color, resistant forms cliff, surface rough;

thickness $000000000000000000000000000000000000000000s0c0de 1t

Covered $6000000000000000000000000000000000000000000e00000s 6'

Limestone: medium light gray (N6), fine-grained, crystal-
line, thin-bedded (4~6 inches); fossils abundant colonial
corals, H and Pachyphyllum; weathers very light
gray (N8), moderately resistant forms cliff; thickness eeee 1leo5%

Sandstone: light gray (N8), coarse~grained, medium-bedded:

(1 foot), cross-bedded, cement moderately firm to weak;

weathers grayish orange (10YR7/4), moderately resistant

forms cliff; surface rough and pitted; thiclmess esesescees 20!
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Limestone: very light gray (N8), very coarse=grained,
arenaceous to pebbly (0.5~7 millimeter diameter frosted

quartz grains), medium-bedded; fossils brachiopods

sparse; cement moderately firm; weathers very light

gray (N8) and light brown (5YR6/4), resistant forms

cliff with spaling surface; thickness eesevecesccececssccese 3!

coverﬁ COOOPOOPP PRI PEEOODOPOEPNICOPOSISIIOGSTIOIOIPOIPIOGOUOOSGSOOOSOTPOTROBROEIOSTS 3'

Limestons: pale red (10R6/2), mediun-grained; weathers
moderate orange pink (10R7/4$, resistant forms cliff,
surface smcoth; thickness oooo?'ooobooooooo'onooooooocc.oooco 2'..

Limestone: pale red (5R6/2), medium~grained, erenaceous

to pebbly, thin~bedded (6 inches), frosted quartz,

basalt and quartzite pebbles localized along bedding

planesj cement firm, calcarsous; weathers pale yellow=

ish brown (10YR5/4), moderately resistant forms steep

slope; thicknoSs eeesescccecsscosraccssscsssssessssescssssne 105'

Limestone: pale reddish brown (10R5/4), fine-grained,

dolomitic; moderately thick-bedded (average 2 feet);

weathers grayish orange (10YR7/4), upper 3 feet very

light gray (N8), resistant forms cliff; surface contains

1arge smooth pits; thickness 000000000008000000000000C000000 10t

Limestone: medium light gray (N6) fine-grained, dolo=

mitic; moderately thick~hbedded (average 1.5 feet)

~ weathers very light gray (N8), resistant forms cliff,

surface smooth; thickness cecesessccscscsccosssccoccccccene 22!

(Change to another part of slope for section very bedly
faulted).

Conglomerate: moderate reddish orange (10R6/6) quartzitic

and arkosic, thick-bedded (3 feet average); resistant forms
Oliff; thi3h1353'~oonoooooooioo;iooocooocoooooo--ooibooooooo 40'
Matrix: moderate reddish orange (10R6/6), of feldspar, '
quartz, and quartzite; cement silica, firme

Gravel: 1-35 millimeters, average 6 millimeters composed

of pink feldspar, white and gray quartzite; pebbles larger

than 1 millimeter compose 70 percent of rock,

Diabase
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Igneous Rocksg

Igneous rocks cover about tﬁo-‘t.hirds of the Ruin Basin area: The
largest single mass ;i-s that of pre-Cambrisn Ruin granite which occurs
as a horst in the central and northwestern part of the area: (PL, 1),
Diabase of post-iississippian age intrudes the sediments in every part
of the area. Diorite porphyry, possibly a late phase of the diabase,
occurs only as dikes in this area, Tertiary dacite flows probably once

covered the Ruin Basin area, but now occur only as capping remmants,
Ruin granite

Ruin granite occurs as ajla‘.rge horst in the éentral‘ and north-
‘western part of the Ruin Basin avea. The granite outerop is two-and-
three quarters miles long and one mile wide, and it has a northwesterly
~ trend., The principal facies is a coarée-grained, porplyritic granite
with rounded, pink feldspar phenocrysts ranging in length from 10 to
35 millimeters, Local facies of granite porphyry, syenite, and peg-
matite occur, Aplite dikes cut the granite in many places, but because
these dikes could not be followed for any apprecisble distance through
the weathered granite, they were not mapped separately.

The main constituents of the granite are orthoclase, quartz,
biotite, and oligoclase with a perthitic intergrowth of oligoclase.
Many of the phenocrysts are Carlsbad twins., Enough oligoclase is
present to use the name of quartz monzonite for the rock, but as the
name "granite" is well established in the literature, no attempt is nade

to change it here,



The groundmass minerals are coarse-grained and subhedral to
anhedral in form, Plates 22 and- 23 are photomlerographs of the Ruin
granite a.nd_a- petrographic description appears at the end of the section
on igneous rocks (page 80). i _

The surface of the Rﬁin granite is characterized by gentle slopes,
generally subdued, for this rock weathers rap’idly, and is covered with
erkosic debris (Pl. 24). In places where resistant sedimenté cap the
grenite, it stands as a cliff,

The Ruin granite was intnﬁed into the older pre~Cambrian Pinal
schist, for zemoliths of schist, ranging from two to twelve inches in
diameter, are found in the granite in many places, Pinal schist does
not crop out in the Ruin Basin area, but it occurs abundantly 5 miles
south of this area in the Pinal Mountains,

Contact of Ruin granite with Scanlan conglomerate: The
Scanlan. conglomerate, which is the basal member of the late pre-Cambrian .

Apache group, overlies the Ruin granite in many places. Because of con-
siderable controversy over the character of this contgct,- the writer has
made a detailed study of it., The problem is whether tﬁe granite was '
intruded under the Scanlan, or the Scanlan was deposited on the granite,
Because of poor exposures of the contactv in question within the Ruin |
Basin area, two outcrops outside this area were also studied. Detailed
descriptions of measured sections including this éonta.ct appear at the
end of the division on sedimentary rocks (éages 48-52) o

A quarter of a mile north of the central margin of the Ruin Basin
area, the Scanlan conglomerate overlies fresh, firm granite in an out~



the diabase contact, but only in a'few plaées does alteration occur
below the diabase contactk. _

Alteration to- serpentine is partially selectivé, for it has taken
place either in thin beds alternating with relatively unaltered lime-
stone, or in thin lenticular masses surrounded by less altered lime-
stone (Fl. 14, 4). , : :

The serpentine alteration is considered to be hypothermel because
the recrystallized limestone immediately above the diabase is not ser-
pentifiﬁed? and the diabase is altered by the hypothermal solutions in
many places (Wilson 1928, p. 30). Magnesiwm and silicon to form the
serpentine must have been introduced mainly by solutions, but some of
the magnesium may have come from dolomitic beds in the Mescal limestoné.
The hydrothermal solutions were probably the final emanations from the
dig'bé.se' magmae |

Locally where the alteration has been intense, chrysotile asbestos
occurs in veins as cross-fiber, but none of the deposits in the Ruin

Basin area are of commercial grade (Pi. 3)e Near the town of Chryso-
. tile, Arizona, 25 miles northeast of this area, are asbestos deposits
of small yolume‘ but high grade,

Age: Considerable difference of opinion has existed conc;ern-
ing the age of the diabese in the Globe quadrangle. Ransome (1902,
Pe 80) in describing this diabase reported two age groups to be
represented, one pre-Cambrian and the other post-Pennsylvanian,
Ne P, Peterso_n (19);9) remapped on & larger scale the area in which Ran-
some described pre-Cambrian disbase and concluded that all the diabase

in the Globe quadrangle was of one age, post-Pennsylvanien,



- e i

About 30 miles northeast of Ruin Basin, 4, F. Shride (1949)
reported Devonian sediments overlying an’efosion“surface on a diabase-
dike which cut Apache group sediments. This evidence suggests that at
least some of the disbase in southeastern Arizoma 1s pre-Devonian,

In an attempt to determine the age of the diabase in the Ruin:
Basin area, a detailed study was made of several contacts between dia-
base and the two Paleozoic formations that occur here,

~ Considerable difficulty was encountered in interpreting the
sigﬁificance of the contact between the diabase and the Martin for-
mation because of excessive small-scale faulting and local bedding
plane movements in the Martin (Pls, 16, A and 18), However, most dia-
base-dartin limestone contacts appear to be intrusive contacts,

At the Devonian outcrop west of the Gila graben, and about 500
feet south of the Gerald Wash Road, the diabase has app;rently come
in along a fault contact for lineation in the diabase parallels the
fault line, Diabase of facies 8 occurs at this locality.

At the Devonian outerop west of the Gila graben, but about 1200
feet north of Gerald Wash Road, the base of the limestone 1s much
brecciated. The diabase below the limestone is fractured but is very
fine~grained leading to the suggestion that the dlabase fracturing
occurred after intrusion (Fl. 18). At some exposures the diabase was
lineated parallel to the Devonian contacte In one place a red diabase
pegmatitic dike (facies 6) cut the black diabase near the limestone
contact, but no contact was made with the limestone. In one place,

black diabase appears to have penetrated a break in the limestone for
a distance of two feet,



A plane of weakness appears to have developed at the Devonian
limestone-diabese contact, Animels dig their- burrows at this horizon
and the slope invariably changes from a steep limestone slope to a more
gentle diabase slope. This weakness may be dus to the brecciation of
the basal limestone beds or to hydrothermal or surface waters moviﬁg
laterally along the contact, ‘ .

In the south-central part of the Ruin Basin area, the diabase~
Martin limestone comtact is covered by talus from the limesteme, No
clear-cut relationship could be determined in most places, However,
a short dike or a plug of dlabase occﬁrs along a fault in the Martin
limestone near the Gila graben contact on the east (Fl. 1),

In two places diabese has been found in intrusive contact with
the Mississippian limestone, One location is near the western margin
of the Ruin Basin area in the central portion, and the other is in the
southeastern corner (Pl, 1), The latter outcrop is extremely broken up
by small faults so its interpretation is difficult.

The age of all the diabase in the Ruin Basin area is determined
~ to be post-Mississippian, From its relationship to the structure of
the area, an early Tertiary age is suggested.' A discussion of the
relationship of d_iabase to structure is given in the section on local
structure (page 86).

- Diorite porphyry

Diorite porphyry in the Ruin Basin area, ocours as dikes in
Devonian strata; it ranges in thickness from 10 to 50 feet and in all
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places one end of the dike merges into diabase. The porphyry is pale
olive in color and 65 percent of it is a very fine-grained groundmass,
The phenocrysts are of oligoclase, hornblende, apatite, and 'mgxetite ’
ranging from 0.1 to 3.0 millimeters in length. The rock weathers
readily in most places to form slopes which iook very much like those
foi‘med of wea'hl;ered diabase. A petrographic description appears é.t
the end of this section (page 83). Plate 33, B is 2 photomicrograph
of the porphyrye _

Diorite porphyry is limited in occurrence to the southwesterly
part of the Ruin Basin area where four dikes cut the Martin for-
mation, The largest dike, 50 feet wide and 1100 feet long, is in the
Devonian block on the southwest margin of the Gila graben (P1l. 1),
Another occurs alongside a fault in the northwest part of the same
Devonian block. The smallest occurrence of diorite porphyry is in
Martin limestone southwest of the Gila graben, This dike pinches out
at the base of the Missiégippian limestone but the fault along which it
was intruded coﬁti!mes through the block. Another diorite porphyry dike
crops out in the sames Devonian block about 1000 feet west of the emall
dike and 500 feet south of the largest porphyry dike, There the dior-
ite porphyry is muéh weathered and partly concealed by Martin limestone
debris, |

Diorite porphyry dikes appear to be late intrusives for they are
nowhere displaced by faults, They cannot be followed in the diabase
because the weathered slopes conceal them,

The diorite porphyry is believed to be a late facies of the dia-
base, but because it can readily be distinguished from diabase in the



_of the dacite flows in this area is 200 fest,

field, it was mapped separately, Other -outcrops of diorite porphyry
occur south of the Ruin Basin area,

Dacite

Tertiary dacite occurs as flows that probably once covered all
of the Ruin Basin area, Present outcrops appear as a capping over older
formations and as small residual masses. In general these dacite flows
have no conspicuous layering, but in places visible lineation occurs,
In some aréas dacite outcrops are covered by large dacite bouldérs form=
ed by weathering in place along rectangular joints (Pl, 29, B), In most
places the dacife forms a cliff upon weathering, The maximum thickness

A black vitrophyre bed occurs at the base of the dacite in many
placess This bed ranges in thickness from a few incﬁes to several fest,
In places below the vitrophyre is a tuff that appears to be water=laid.
The tuff ranges in thickness from nearly sero to 80 feet and was accumu~
lated in troughs or basins before the dacite flows erupted.

The dacite is pinkish gray and fine-grained and is composed.
primarily of feldgbgr, quartz and biotite, The feldspafc was determined
to be andesine. Small amounts of spheme, hornblende, and pyrite also
ocmzr; A petrographic description of this rock appears at the end of
this section (page 84), and a photomicrograph of it is seen in Plate 3o

In two localities along the southern margin of the Ruin Basin area
dacite occurs as a capping over Martin limestone, Escabrosa limestons,

and diabass. South and west of Ruin Basin dacite flows are thicker and o

much more extensive than in the basin,
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In the northeastern quarter of the Ruin Basin area are tln;ee
small residual mé.sses of dacite, The largest of these retains some of
f.he features of a flow though it has weathered to a bouldery surface,
The smaller ﬁo outcrops are composed of fine-grained, friable rock
cbntaining some pumice, These rocks were probably tuff which under-
lie_s the dacite in many p]aces;

In the central part of the western margin of the Ruin Basin area
is an outcrop of tuff containing a few scattered boulders of dacite
(Pl, 1 and cross section A-A' P1, 2), The tuff lies on diabase and .
is overlain by Gila conglomerate, In this locality the tuff probably
was formed in a trough on the diabase surface and subsequently dacite
flows covered it. Erosion later stripped most of the dacite and form-
ed a second trough in which Gila conglomerate was deposited.

Theories on formstion of vitrophyre: Two points of view con=-
cerning the mode of formation of the vitrophyre which underlies the

dacite are:

1. The vitrophyre resulted from the welding of tuff through heat
and pressure supplied by overlying dacite flows,

2. The vitrophyre was deposited by a nubes ardentes, b'urning or
glowing clouvd, (Perret 1935, pp. 84 and 89) or possibly by a flow between
the time of the accurmlation of tuff and the eruption of dacite flowse

Let the viewpoint that ‘Ehe vitrophyre was formed by heat and |
pressure of the overlying dacite flows be tested according to prinéiples
of heat conduction (Lovering, 1935 and 1936); In order to use heat con-
duetion formilae certain constants must be obtained or estimated, The
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following approximations were made in this case, Thermal cénstants
for the rocks concerned are not published (Lovering 1936, Pe 96). The
constents for dacite tuff were approximated as equal to those:of rhyo-
lite tuff, The constants for dacite were approximated as equal to
those of diorite, Temperature of dacite flow exbrusidn was taken as
10250 C, and the initial surface temperature on the tuff was taken as
25° ¢. |

Based on the above assumptions, the maximum temperature, a few
inches beyond the tuff-flow éontact in the tuff, woul_d never exceed
60 percent of the initial difference in temperature between the two
rocks (Lovering 1936, Pl. 2, ps 99)s This means the highest tempera-
ture to effect the tuff was 600° C. In this case the maximm tempera-
ture gradient is about 100° G, per 100 feet (Lovering 1935, Pl. 7,
Pe 86)o

The estimated thermal constants are believed as accurate as possible -
from the limited information available, The assumptions were based on
the belief that the texture of the rock is as important as the mineral
compgg;ition in determining thermal constantse.

: However, some question may be raised as to basing an estimate of
dacite tuff thermal constants on those of rhyolite tuff, If mineral
composition is the most important character of the rock in this deter-
mination, thén the tuff and the dacite flow have the same constants.
In this case the problem is simplified and all relstionships can be
- determined from one graph (Lovering 1935, Pl. 3, p. 97). ,

On the basis of the above assumption, the meximm temperature a
few inches beyond the tuff-flow cbntact, in the tuff, would never




. exceed 50 percent of the initial difference in temperature between the
tuff and flow, Assuming, as before, that 1000° C. 1s the initial differ-
ence in temperatufs, the maximum contact temperature would be 500° G,
The maximm thermal gradient would be, as before, about 100° C. per 100
fbét. |

If either of the estimates of the thermal constants is near correct,
then the maximm temperature at the contact of the flow and tuff never
exceeded 600° C. To melt a diorite1 the temperature must be at least
1125° C. for the éntire thickness affeéted (Daly 1933, table 1l6a, pe 66).
It therefore appears improbﬁble that a temperature of 600° C, could weld
the tuff for a thickness of several feet.

VWhat was the effect of pressure in the formation of the vitrophyre?
In the region south and west of Ruin Bagin the dacite flows attain a v
thickness of about 1000 feet, so let it be assumed that an equal thick-
ness existed in this area. However, the dacite probahly was not axtrudad
as one flow a 1000 feet thick, but rather as a series of thinner flows.
As the weight of flows built up the pressure on the tuff, the effective
temperature in the tuff was greatly reduced by insulation afforded by
earlier flows, So for the maximum temperature at the flow-tuff contact
the ﬁressure of overiyihg rocks can be neglected, and as the pressure
increased the temperature in the tuff dropped rapidly (100 per 100 feet
of flow) below an effective welding temperature.

The second viewpoint on the mode of formation of the vitrophyre

1 No melting temperature was given for quartsz-diorite or dacite.




was by a nudes ardentes (burning or glowing cioud), or by a flow, The
follow:.i.ng' sequence of events might have occurred, Light colored, pumice-
) ous tuff was violently erupted over the area and was water traneported
to basins of deposition. i

' While tuff was still being accunulated some vitrophyre was extruded
in the area in the form of nuées ardente's, or as a flow, The first ex=
trusion of vitrophyre left only a thin layer on the surface, This thin
mantle was broken up by erosion and depositad in the basins along with
the tuff, Extrusion of vitrophyre continued and increased in volume
until it covered the surface, After the cessation of vitrophyreax- -
trusion, decite was extruded as lava flows. The earliest flows incor-
porated ‘some vitrophyre that was pick up oﬁ the surface by the flows.

The viewpoint that the vitropliy‘re was formed by a mubes ardente
or by a flow fits the field evidence, for the comtact between the vitro-
phyre and the tuff below is gradational, In the upper part of the tuff
elongate shards of vitrophyre occur lined up parallel to the bedding in
water~lald tuff, The frequ_ency and amount of vitrophyre chards increases
upward to a place where the tuff is unrecognizable in the rock. A similar
contact between tuff and vitrophyre is described from the Superior Mining
district (Short and others 1943, p. 46)e

The contact between the vitrophyre and dacite fiow is fairly sharp,
but for a few feet above the vitrophyre, the dacite flow contains frag-
' ments of vitrophvre. These vitrophyre fragments were pro‘bably picked
up on the surface over which the dacite flowed.
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Petrographic Degeriptions -

Ruin granite : .

minerals percentage of rock length of crystals
. orthoclase 25 0.5 - 6 mm

_‘a.lbite 25 065 - 2mm

quarta : 40 025 =~ 6mm

pyrite 10 . 0.1 . = 003 m-

alteration = gericite, allophane, and limonite.

- The rock texture is coarse-grained granular, The feldspars are
difficult to differentiate, for although both orthoclase and albite
can be determined, the exact percentage of each is dubious because
of extreme alteration to allophane and sericite, The feldspar crystals
are subhedral to remnant masses, Quartz is anhedral, Small remnant
masgses of pyrite scattered throughout the rock have been almost com=

" pletely altered to limonite, Photomicrographs are on Plate 22,

Ruin granite ' :

minerals. - . - percentage of rock lenghh of crys’cals
orthoclase . o A5 ,‘.,o,_,‘_,z . = 6mm
oligoclase (Abgknz) 25 e n R ey e A
muscovite ;. A 15 . D ;0.25 o 0.5 ‘T
quartz . .- - . . : 10 « ,_.‘__0.25 - 8m
ilmenite.-:..... . 5 0025 .- 3 mm

alteration - sericite, allophane, limonite, and leucoxene. o
'~ 'The rock texture is coarse-grained granular, ' Orthoclase’ crystals
are-evhedral to:subhedral and have been considerably altered to seri-
cite and allophane, Oligoclase is also euhedral but is only altered
to"a minor degree. Both albite and Carlsbad twinning is pressnt in
the" feldspars. . Muscovite occurs in fan shaped aggregates; it might

be more accurate to call this occurrence sericite for it is apparently
a_secondary mineral, Quartz occurs in anhedral masses throughout .
'hhe slide, Ilmenite occurs as specks and remnants of crystals; most
of it is considerably altered to leucoxene and limonite. Photom‘icro-.
graphs are.on-Plate 23, o e e
Diabase (facies 1) R -

minerals . . percentage of rock . length of crystala

andesine, (AbéAn4) .50 S =03
augite. e , 15 S ~1 L= 3m
blotite RS - ig o : g.g - 3 mn
‘ m&gnetite ; - ' R . ’x * -. m
olivine . I ‘10 05 = 2.5 mm

.a.lteration s sericite, chlorite, serpentine, and hornblendo. -

The rock texture is ophitic, but the slide is so thoroughly altered
that the texture is not obvious. Andesine occurs in-euhedral crystals
that are much altered to sericite, Olivine is highly altered to ser-
pentine with magnetite forming along the cleavage planes, Augite is
relatively fresh in subhedral crystals but some shows deuteric alter-
ation to hornblende (uralite)., Biotite was subhedral but has been
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almost completely altered to chlorite. Most of the magnetite is in
evhedral to subhedral crystals. Photomicrographs are on Plate 26,

Disbase (facies 3)

minerals percentage of rock length of crysta.ls
lsbradorite (AbsAng) 65 0425 3 m
biotite 15 0425 = 0075 mm
pigeonite (augite) 5 0e25 - 0.5 mm
pyrite 5 0.5 - 1lm
hornblende 5 0e5 - le5m

accessories = quartz, jarosite, and magnetite. _
alteration = hydromica, chlorite, and limonitec. '

The rock texture is ophitic. Labradorite is euhedral to sub-
. hedral; some of the crystals are relatively fresh, The subhedral bio-
tite is almost completely altered to chlorite. Pigeonite is almost
all anhedral, filling the spaces between plagioclase and biotite,
Pyrite crystals are euhedral to subhedral and all show more or less:
alteration to limonite, Hornblende occurs as broken crystals and
slivers, many partly altered to chlorite, Quartz, jarosite, and mag-
netite occur in small amounts, Photomicrograph is Plate 28, A, -

Diabe.se (facies 4) S | T
minerals . percentege of rock . length of crystals

labradorite (and orthoclase) . 50 1. . ~-.8mm
hornblende - 30 X = 4 mm
magnetite 10 05 = 4mm
apatite 5 O35 . . .= 2mm

accessories = augite and biotite.
elteration = allophane, sericite, jarosite, limonite, a.nd chlorite,
The rock texture is ophitic but intensive alteration has partly

obliterated the texture, Labradorite in euhedral to subhedral crystals
is very much altered to allophane, sericite, and jarosite. Some ortho-
clase is present but due to the alteration a clear division between the
feldspar could not be made. Hornblende in subhedral crystals and an~
hedral masses shows some alteration to chlorite, The few crystals of
‘augite are partly altered to hornblende. Magnetite occurs in long
needles and irregular magses and is somewhat altered to limonite, Apa-
tite is primarily in euhedral crystals displaying good basal sections,
:8 few small flecks of biotite are present, Photomicrograph is Plate -

, B | ST

Diabase (facies 7) : ‘ e
minerals , percentage of rock length of crysta.ls

orthoclase .. 20 1 4 mm
oligoclase . . ' . 25 1 - - 4mm
hornblende | 30 06257 < 8mm
biotite . . . T 0425 _=. 045 mm
quarts 10 . 0.25"-'“ - 2 m

accessories - magnetite, and apati‘be.
alteration ® allophane, sericite, and limonite,

7
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frequency and magnitude southwestward away from the Plateau mrgins..
 During the period of tensiém, Basin Ranges were formed by block faulting
which was superimpésed on all tﬁe earlier structurese According to
Butler (1949) the tensional stresses may have resulted from release of
compressive stresses due to collapse of folded strata and to the trans~
fer of magma from subsurface to surface. ‘This transfer of magme removed
the subsurface support and promoted settling. '

The trend of Basin Renges in the Globé region is northwesterly but
much of the regional dip, to the southwest, of these ranges has pfobably
~ resulted from Laramide compression rather than from normal faulting.
E. D, Wilson believes that many of the Basin-Range faults follow in-
herent zones of weaimess along which there was movement in older pre=~
Cambrian time, |

Normal faulting and intermittent voleanic activity contimed
through Tertiary to Recent time. Some compressive structures, folds
and thrust faults, occur in Tertiary xlocks‘in southeastern Arizona, but
these are apparently local structures (Wilson 1949). | |

" Local structure

The most pronounced structural feature in the Ruin Basin area is
a development of horsts and grabems, The major faults have an average
strike of about N 30° W which is in keéping with the pqst-Laram:_lde
structural trend of south-central Arizona, The regional dip of the
strata is to the southwest, but many iocal variations exist. This
regional tilt may be a result of the Laramide orogeny.



The fault pattern of this area is typical of Basin-Range structure;
_however, due to the rapid erosion of Ruin granite in thisg locality, the
effect of the block faulting is just"the‘ reverse of that found in most
- parts of the Basin-Range province where the horsts stand up in bold
rel.’:_.ef. above the graben areass | |

Ruin basgin horgﬁlx The largest block in the Ruin Basin area
is a granite horst two-snd-three quarters miles' long and one mile wide
within the Basin itself (Pls, 1 and 2), At the time of faulting, young-
er sedimentary formations must have covered this block, but subsequent-
1y tﬁese iere eroded exposing the Ruin granite, which weathers rapidly
and so accounts for the present low topographic‘ppsition ofv ‘the horst;
The area which would normally be the southeastezll.ii@:‘bension of the
horst is occupied by diabase and some Apache group sedirxiéﬁi:s. Apperent-
1y a thick mass of diabase was intruded above the granite in thie lo=
cality, The diabase iritrusion probably followed the main Basih-ﬁ__apge
faultingo | v

The vertical movement along the faults, which border the horst,
must have been greater in the northwest than in the southeast with the
result that the granite of the block does not crop out in this south~
eastern locality. The faults forming the horst may be hinge faults
with the hinge in the southeast now covered by diabase, This apparent
relationship may be partly due to deeper erosion in the basin, Beyond .
the diabase outerop to the southeast, outside tﬁe Ruiﬁ Basin area, are

extensive exposures of Ape.che group and Paleozoic sediments in which no
evidence of a continuation of the horst is found,



Eastern graben:: East of the Ruin Basin horst is the eastern '
graben which in its northern portion is composed primarily of Apache
group sediments and intrusive diabase, whereas in its southern portion
it also contains Paleosoic limestoness The northern-part is very much
broken up; the largest mumber of faults strike north or northwesterly,
but some strike northeasterly (Pl, 1), Fault lines cannot be traced
for long distances because they are partly obscured by intrusions of
diabase.s In a few plac.es the diabase is faulted but only by minor
breaks. A

Erosion has removed much of .th'e rock cover beneath which the dia-
base Was intruded with the result that on the geologic map, Plate 1,
the blocks of Apache group sediments appear to be floé.ting in a 'sqa.
of diabase, This .pattem might be likened to fragments of ice floating
in water (L. 2)s It seems probeble that the forceful imtrusion of
the diaba.sé. into the sediments jostled and separated the fault bloéks
to a considerable extent. o |

- A flat anticline in the north-central part of the eastern graben
strikes :a.pproﬁdmtely N 20° W (Fl. 3)s Near the southern end of the
block is & second anticline with a strike of N 48°W, These anticlines
may have been formed by compression during the Laramide orogeny, but
it seems more probable that they represent local changes in dip caused
by warping of beds during the forceful intrusicn of diabeses

The sduthem part of the eastern graben is considera‘bly less
faulted than the northern part, and the amount of diabase in‘bruded.
into the sediments here is less. An exception is‘ a wery large dia=-
base mass along the western border of the graben which conceals the



western fault margin of the graben. .
Erosion at present is stripping off the Paleozoic limestones in
this part of the' blocke Several erosional outliera of Devonian Hartin
| :V':limestone occur beyond the main masses of the formation, giving the
-“Aimpression of klippen, although the writer believes these outliers are
remnants of erosion. Despite the fact that breccia formed by bedding
plane movements at the base of the Martin underlies the owblieré, there

is no evidence that movements involved were of . thrust proportions,

Weste nt Southwest of the Ruin Basin horst is enother
large block, the western graben, which is composed of Apache group and
Paleozoic sediments, diabase and Tertiary formations. This graben,
though considerably cut by faults, is in general not as broken up as
the northern part of the eastern graben, but more faulted ‘than the
gouthern part, The breaks, in geméral, can be followed only short
distances; some apparently were short breaks originally, ﬁerms oth&rs,
possibly once greater in iength, are now partly obscured by diébaae.

As in the northern part of the eastern graben, the rock cover undex “
which diabase was intruded has been eroded off to a considerable extent,
creating the effect of blocks of sediments floating on a sew:.of diabase
(Pl. 1)s The diabase occurs as dikes, sills and irregular masses. The
sills greatly favor the Mescal limestone and its contacts as hosts for

intrusion,

Relationship of diabase: The diabase of the Ruin Basin
‘area is considered post-Hississippian because it is intruded into



Mississippian stratal. lore exact dating of the diabase emplacement:
in this area is imposéible because of the absence of very late Paleozoic
and Mesozolc rockse Nowhere in southeastern Arizona has diabase been
observed in Genozo'ic forxﬁations, therefore, the diabase could have been-
intruded at any time bet?éen’the Hississippian and the Tertiary.

The evidence suggests that the diabase came relatively late in the
structural history of this area, since its emplacement obscures most
of the fxoma.l faulting, The few faults that are in the diabase are of
small di'splacement, and probably represent readjustment;s due to settling
along old breaks after thé‘diabase intrusion and dacite extrusion. &
post-Laramide or early Tertiary age is therefore suggestea for the mz.a.jor‘
diabase intrusion. This conclusion is tentative, as supporting evidence

is from a very limited area.

Gila graben: Near the eastern margin of the western graben
is a long, narrow and smaller graben which probably was formed after
the major block-faulting; apparently a trough existed in which Gila
conglomerate was deposited., Downfaulting either accompanied or follow-
ed this deposition and accounts for the thickness of conglomerate accumu~-
lated, Part of thé evidence for this assertion is the sfraight line con-
tact of the Gila conglomerate with other formations (Plse 1 and 2)
A discussion of this .problem appears in the section on Gila conglomerate
(page 22). -

1 Ransome (1919, p. 56) and Peterson (1949) have found diabase
intruded in Pemnsylvanian rocks outside the Ruin Basin area.
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In the southern part of the Gila graben is a syncline with the
beds dipping into the center of. the graben (P1, _3). This syncline may
represent the original dip of the conglomerate or may be the result of
local compfession. It appears most probable, however, that this syn-
cline was formed by deformation of beds due to drag on the bordering
faults as the graben sank,

A long, thin wedge formed of Apache group sediments, Paleozoic
. limestones, and diabase separatgs the Gila graben and the Ruin Basin
horsts The rocks of this wedge are part of the large western graben
and are highly fractureds In fact the widest fault zone of the area
is in the Pioneer shale near the southern part of the Gila block. North
of the thin wedge, the Gila graben borders the granite horst.

Western granite horst: In the large western graben, near
‘the west-central margin of the Ruin Basin area a small granite horst
is exposed both north and south of the road. This block is 1100 feet
long and averages about 400 feet in width, Here, as in Ruin Basin,
the resistant sediments have been eroded off the horst, and the Ruin
grenite is exposed, Because the granite weathers rapidly, a topo-

- graphic depression has resulteds

Ground Water

Ground water constitutes the only dependable water supply in the
area for both prospectors and rancherse Wells and springs are located |
on two types of géolqgic structures. Host wells and springs are in o
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_fractures in bedrock, but some are in alluvium., The locations of sprin’gé
and wells are Vshown_ in Plate 3. |

Wells and springs located on fractures may be di_ﬂded into 3 typess

1. assoclated with faults; 2. associated with dikes; 3. associated
with jointse All of these are producers only where the fractures-are in
valleys. Wells located on faults are more permanent than natural springs
on similar structures but springs developed by tunneling on d;!.kes become
permanent where some development is done, offxerwise they tend to go dry.
Springs on joints are not permanent in this area.

Wells in the alluvium normally are dependable but onme "artificial
spring made inA the alluvitm.x‘ proved to be intei'mittent. This spring,
Rockhouse trough, 1s located in the northwest cormer of Ruin Basin on
a north sloping wash (Pl, 3). Here a concrete da two feet high was
built across the wash on grimite bedrock, and a pipe from the base of
the dam fed a cattle trough. The purpose of the da:}l was to store water
in the alluvium above the dam site, This spring proved to be ohly per=
tially successful, for the granite underlying _the alluvium is so Jjointed
that the reservoir is slowly drained.

Twﬁ wells in alluvium in the east-central part of this area are
pérmanent (Pl, 3). The more easterly one, on the south side of Gerald
Wash road, is a dug well ebout 25 feet deeps It has been in continuous
use as a domestic supply for several years, Faults in the vicinity, both
north and south of the well, may help keep a steady supply of water (Pl.
1)e The second well about 3000 feet west of the wel]..': déséribed above
was drilled to a depth of 100 fest, but the driller reported solid gran-
ite 30 feet down, Water from this we]ltis used for cattle, The maximum



-93-

amount that has been pumped gt one interval is 300 gallons with mo
signs of diminishing supply. The delivery capacity of the 2 inch pipe
is about 50 gallons in 15 minutes,

Another wel} in the alluvium occurs in the west~-central part of
Ruin Basin at Dixon Camp., This dug well is about 50 feet deep and
‘probably was the only water supply for the mining camp., The well has
.not been used for many years but still contains water.

A dug well occurs on a fault in the eaét-central pert of Ruin Basin
about 1500 feet north of the drilled well (Pl.-3). This m:ll was sunk
about 50 feet in fault breccia and furnishes a permanent water supply.

Two springs occur along faults in the west~central part of Ruin
Basin, They are designated Dixon spring and Whitebank spring on Plate
3+ At both there has been a little development work in the form of
tunneling, damming, and piping water to cattle troughs. These springs
are intermittent.

Cottonwood springs are located on a fault in the southwestern
corner of the area, The mouth of the tunnel, which was drifted 75 fost
along the fault, is in diabase, The spring issues from the mouth of the
tunnel though the water is coilected due to the fault and the tummel,
This permanent spring supplies a cattle trough.

Two Sleeping Beauty springs occur on disbase dikes about 2000 feet
northeast of Cottonﬁood spring ( P1, 3). The more westerly spring has
not been developed and is intermittent. At the other spring, a ten foot
tunnel has been cut in the diabase and a one foot concrete dem placed
across the tunnel, This? spring is j)ermnent and has been used for
domestic supply.



G/

Amateur spring in the séutheasfteﬁ part of Ruin Basin occurs
associated with joints in diabase, A tﬁmel, now caved, cuts acréss
several strong Joints, but the watter supply is intermittent. Several
seeps similar in origin to Amateur spring occﬁ.r in Piebald gulch in the
southwestern part of the areas In the vicinity of these seeps are many
large cottonwood trees, but no good spring has been found there,

Weathering and Erosion
Weathering

Weathering in the Ruin Basin area is typical of that in semi-arid
regions, The intrusive igneous rocks (granite, diabase, and diorite)
all ;'lisir;tegrate rapidly (Pls. 24 and 27, B)s In contrast, most of the
sedimentary rocks are considerably more resistant to weatheringe

The agents of weathering in this area are differential expansion
and contraction due to extremes in temperature, hydration, and frost
action given in order of believed effectiveness, Results of experiments
by Griggs (1936, pe 796) showed that differential expansion and contrac-
tion had no appreciable effect on the rocks tested.

The main objectlion to the. experiments of Griggs is that in them
heat was applied to a rock rapidly and then the rock was cooled rapidly.
?he complete dycle took 15 minutess Therefore heat was impressed on the
rock for so short a time that it did not penetrate to any considerable
depth but affected only the thin outer surface,

On a rock surface crystals»ha.i"e space into which to expand and
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éontract (a free face) without affecting other crystals surrounding
them, Thus, whén heat is applied rapidly a crystel expands primarily
in the direction of its free face (a bulging effect), and when cooled
it contracts the free face, thereby not disrupting the crystal- cdntacts.
It is doubtful that even-the outer layer of crystals had sufficienf_ tinme
in the experiments cited to reach its maximm expansion and 'contr_actiozi |
because the reversals in tgmperature were s0 rapide |
A heating and cooling cycle in nature usually takes 24 hours.
This permits enough time for crystals 'Beneath the surface of the rocks
tc; be heated and cooled., Because these sub-surface crystals have no
l\f:‘:e'e face, their differential expansion and contraction loosen the bond
between the crystals, and make the rock susceptible to hydration and
frost action (Pl. 27, B)e | ~ - |
In the environment under discussion sedimentary rocks weather more
slowly, in general, than do intrusive rocks, This probably is due to
their more uniform texture and composition, Limestones, quartzites,
sandstones, end well consolidated conglemerates form cliffs in Ruin
Basin (Plse 10, A and 16)s Shales and weakly cemeﬁted conglomerates
are exceptionbs for they consistently weather to slopes (Pl, 11).

. Active weathering agents affecting sedimentary rocks are hydration |
and frost action which act along joints, fractures, and bedding planes ‘
to produce blocky taluss Because sedimentary rocks are lesé effected
by changes in temperature ;hhey weather more glowly than do igneous
intfusive rockse

Some wind erosion occurs in Ruin Basin but its effect on the rocks
is slight and is masked by the effects of the other weathéring agents,
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Transportation

Transportation of eroded material in Ruin Basin is mainly by
waters from thunder-storms and other rains. Only minor results of
wind transportation have been observed.

Concentrated waters from thiinder-storms are the most effective
transportational agents in the Ruin Basin area. Time between thunder~
storm periods' may be considerable so that the intrusive rocks have an
opportunity to weather to a depth of some inches, and aedimentary rocks
are loosened along fractures and bedding planes _before being removed..
The effect of one devastating thunder-~storm may be to strip off several
inches of weathered intrusive rock on steep slopes. Likewise a con=-
siderable amount of loosened sedimentary rocks may be torn loose from
outcrops and carried into the valleyse

Some unusual erosional features occur in the Ruin Basin area. .
The most spectacular is a& monolith (pillar) of Ruin granite which rises
35 feet above the level of the surrounding weathered granite (Fl. 24).
This monolith is composed of granite porphyry and differs from the
normal porphyritic granite only in having a greater percentage of feld-
spar phenocrysté. ‘ 7

In only one locality does diabase occur as a cliff ( Pl. 25, 1) .
There the diabase is similar to facies one but it has been broken by
joints abogt 2 feet apart allowing the rock to be somewhat silicified.
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Plate 6

A. Scanlén conglomerate~Ruin granlite contact on
east side of Ruih Basin. Shovel blade marks
Scanlan conglomerate-Pioneef shale contact.
Ehd of hammer haﬁdle marks top of decomposed

granite which forms 31ope.

B. Scanlan conglomerate-Ruin granite contact one
quarter mile north of central margin of Ruin
Basin area. Conglomerate rests on fresh, solid

granite. Hammer handle on contact.
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Plate 7

| A, Scanlan conglomerate-Ruin granlte contact, one-;
‘half mile south of southwest corner of Ruin Basin
area. Hammer head on contact, granite partly de-

. composed.

B. Scanlan conglomerate-Ruin granite contact, 5
feet away from Plate 7,A. Here the conglomer-

ate 1s over fresh, solid granite. .
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Plate 8

'AA;]Pioneer shale; one of the resistant'quartzitic
beds displaying elliptical white spots same as

are found on 1es§ resistant Piloneer shale beds.

B. Pioneer shale, rain impressions on large spéci-
men on the left side of'picture, and haii im-

| pressions on smaller rock on the right,






Plate 9

A. Barnes conglomerate, pebbles sheared by fault-

ing and recemented askew.,

B. Typical Barnes conglomerate forming cliff,






Plate 10

A, Dfipping Spring quartzite, series of cliff-
forming arkosic beds in lower part of section.

Kach division on rod is one foot,

.B. Dripping Spring quartzite beds displaying ripple

marks. Note pistol for scale.
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Plate 11

A, Upper Dripping Spring quartzite (pCds) is
faulted against Mescal limestone (pCm) and
forms a slope. A diabase (db) dike cuts the
Mescal 11mest6ne in the foreground. Facing
east near western margin of Ruin Basin area

about 1000 feet south of Gerald Wash road.

B. Upper Dripping Spring quartzite (pCds) forms
slope below Mescal limestone (pCm). A diabase
(db) sill about 50 feet thick separates the two
Mescal outcrops. Facing'north about 500 feet

west of the western margin of Ruin Basin area.






Plate 14

A, Serpentinized lMescal limestone. The serpentine
(ser) is localized in bands between relatively

unaltered limestone (1s).

B. Chrysotile as cross-fiber seams in liescal
limestone. Seams seldom exceed one inch in

thickness in the Ruin Basin area.






Plate 15

A. One of the conglomerate beds which alternate
with limestone beds in the lower part of the

Martin limestone.

B, Close-up of above conglomerate. Note flat-
sided pebbles expressing bedding planes,

Pebbles mainly of limestone.
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Plate 16

A. Quartzite bed displaying gnarly surface upon
weathering, found in the lower part of the

Martin limestone.

B, Breccia at base of Martin limestone, the re-

sult of bedding plane movements.
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Plate 17

A. Very fossiliferous bed in upper part of Martin

limestone. The brachiopods are mainly Atrypa.

B. Fossiliferous bed in upper part of Martin

limestone displaying malinly crinoid stems.






Plate 18

A. Brecciated base of Martin limestone over blocky,

weathered dlabase.

B. Brecclated Martin limestone over diabase,

displaying zone of weakness at contact.






Plate 22

A, Photomicrograph of Ruin granite. Farallel
light. X33. Petrographic description on

page 85. Wtz quartz, Or orthoclase, al albite.

B. Photomicrograph of Ruin granite. Crossed-

nicols. X33, linerals as above.
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Plate 23

A, Photomicrograph of tuin granite. Fetrographic
description on page 85. rarallel light. X33,
Or orthoclase, Qtz quartz, Ol oligoclase,

Mu muscovite.

Be Photomicrograph of Ruin granite, crossed-

nicols. X33, Minerals as above.
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Plate 24

A, Granite monolith of granite porphyry rising
above normal rapid-weathering Ruln granite.

Note arkosic product of granite weathering.

B. Granite porphyry rising above plain of rapid-

weatﬁering Ruin granite. Facing southeast,
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Plate 25

A, Resistant cliff-forming diabase in fore-
ground is probably silicified. Normal slope-

forming disbase in background.

B. Slope-forming diabase (db) near Silver Belt
shaft (in lower center of picture). Alluv-
ium (Qal) covers diabase in Siphon Wash.

Ruin granite (rg) slopes in background.
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Plate 26

A. Photomicrograph of diabase of facies one.
Pétrographic description on page 85. Para-
1llel light. X33. M magnetite, And andesine,
A augite, H hornblende.

B, Photomicrograph of diabase of facies one,

crossed-nicols. X33. Minerals as above,.



-1$ >F



Plate 27

A. Knobby surfaced diabase of facles three occur-
ring on east side pff51phon Basin. Photomi-
crograph - Plate 28,A, petrogfaphic descripf
tion page 86.

B. Exfoliation 1n knobby surfaced diabase of
facies three. Note sphericity of smaller

cobbles,
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A, Photomicrograph of disbese of facies seven,
Peti-ographic description on page 86, Parallel
light, X30, Ol=oligoclase, Qtaz=quarts,

Ap=apatite, chombleﬁde.

B. Photomicrograph of diabase of facies seven,
crossed=nicols, X30, Minerals as above,
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A. Linecated diabase of facies eight. Petrographic
description on page 87, Note parallelism of
white plagioclase,

B, Photonicrograph of diabase of facles eighte
Parallel light, X30, A=augite, Lab=labra-
dorite, ¥-magnetite,
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Plate 32

A, Photomicrograph of diabase (?) of facies nine.
Petrographic description on page 88, Parallel
light, X33, Alrzelbite, Permperthite, Sp@sphene.

B. Photomicrograph of diabase (?) of facies nine,
crogsed-nicols, X33. Minérals as above,



>



Plate 33

A, Hand specimen of diorite porphyry showing molds
where hornblende phenocrysts have been leached
oute |

B, Pho‘bomidrograph of diorite porphyry. Petrographic
‘de~scriptlion on page 88, Parallel light, X33,
H=hornblende, B-biotite,Ma~matrix, Msmagnetite.
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Plate 34

4, Photomicrograph of dacite displéying flow structure
in the matrix, Petrographic description on page 89,
Parallel light, X33, Ma-matrix, Qtz=quartz, And-andeeine,
B-biotite, Sp=gphene,

B. Photomicrograph of dacite. Note broken ecrystals,
Crossed-nicols, X30,
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FORMATION SECTION

CHARACTER THICKNESS
(feet)
Alluvium Ccon erate: light brown, thin- to thick-bedded; weathers to elope; matrix: light brown orenoceous;
aUNCONFORHITY- ] weak, fine sand and_ silt; gravel: pebble to cobble size ; composed of rocks from all older
ions; stream deposited .
Gilo I Conglomerate: ton, white and gray, thick-bedded; weathers to slope; matrix: ton and gray, arenaceous 400 +
congl argillaceous; cement: calcareous, weak to firm ; gravel : pebble to cobble size; composed of rocks
glomerate :
from all older formations.
UNCONFORMITY -
|
Oocite pinkish gray, fine-grained; contains no conspicuous layering ” usually weathers along rectangular
joints to form bouldery surface; locally weathers to resistant cliff ; water laid tuff capped by >33 n
Docite vitrophyre normally underlies docite.
/Olorite porphyry: buff, porphyritic; dikes and sills; weathers readily to soil and forms slope,
phenocrysts : dork green hornblende 10mm long, weathers out to leave molds; matrix: buff,
- - fine -grained crystalline aggregate.
“ UNCONFORMITY t I I
Diabase very dark gray, ophitic texture, medium grained and porphyritic; dikes, sills and intrusive 5.500 +
masses; weathers to slope.
Escabroso Limestone yellowish gray, fine grained, sugary, massive; contains chert nodules, fossils: sparse
limestone silicified cup and colonial corals and brachiopods, weathers to surface with large sharp-edged >33
pits; forms resistant cliff.
Limestone: light gray, medium-to coarse-grained, thin-to moderately thick- bedded (4"*3‘),in places is
argillaceous and at others contains arenaceous nodules; contains fossils (colonial corals, crinoids, 03> n
brachiopods); weathers to resistant cliff
Martin
limestone Conglomerate alternating with limestone: weathers to cliff. Conglomerate beds: various shades of red
and gray, thin-to thick - bedded ; matrix : arkoeic and quartzitic mineral aggregate ; cement firm,
silica; gravel : 1 -35 mm diameter; not well rounded ; composed of feldspar and quartz. Limestone
beds: light gray, fine-to cooree -groined, thin-to moderately thick - bedded , dolomitic to arenaceous
mUNCONFORMITY
Mescal Limestone: medium to light gray, fine-grained, dense, thin bedded; weathers with moderately rough 160 +
Lime stone surface, forms resistant cliff Altered to serpentine and to fine-grained quartz
<
Upper quartzite light gray, yellowish gray and red, fine-grained, thin-to thick -bedded, argillaceous;
weathers to slope Beds predominantly gray in lower part and red in upper part. 470 +
Dripping
Spring
quartzite
Lower quartzite : grayish orange , medium - grained, moderately thin- bedded, arkoeic, cross-bedded ,
N cement firm; weathers to resistant cliff; 40 foot white massive member at top >33 h
~Conglomerate: light brown, massive; weathers to resistant cliff; matrix: light brown, arkosic,
Barnes sandstone to quartzite; cement firm, siliceous gravel: white, red brown, brown, gray, pink 5- 35
conglomerate, \ and red; well rounded ; pebble to cobble size; composed mainly of quartzite.
Pioneer ) _ ) ) )
Shale : red, arenaceous; fine -groined, thin-bedded; contains white spots; weathers to slope 160 +
shale
Scanlon Congl te: reddish derately thick - bedded; thers t istant cliff; matri kosi
conglomerate) onglomerate: reddish orange, moderately ick - bedded; weathers to resistant cliff; matrix gray, arkosic
and quortzitic debris, cement siliceous, firm; gravel: gray quartz and red feldspar, W to 4" diameter
UNCONFORMIT)
, moderately rounded
Ruin
granite

Granite: reddish orange, coarse-grained to porphyritic ; weathers to crumbly moss, forms slope

PLATE @ GENERALIZED COLUMNAR SECTION, RUIN BASIN AREA, ARIZONA






0*'$
S A"63
0(120-3'45 [
50)*0 6 (( 7("8.9" (3 2,
&< 33 7"

= >0>? @ 1 .3

BC55 2

08D 0 15 5"

<D*

0 4.3
6 ,'3
|4’ ] /"I

8 .3
D3 . !

D3 .
e

RN

734.

E

9

.5

44 2( !

*

3.45

%+ *,

35 4 2( (5.3 B

'453 5 F<GGG 33."






< 3+#,- 4'45+3"1+"6
SUUAT

45 4'+= 436

—+4 4" | >+ #45

+A#

St A4+
+3" "

+ LR
B> ? 4+ #:8

15555 35555550

< 3+#,- 4745 3"H"
ITK, O ILA......
45 4T+ L

$/1$ < % &(
HE N %
* wx 56 66
& 5
% 0% % % %
! % + :
% " 1 $/$ "9

milzs
"4+8-"+ @ABRI"45+C"
Sy

ATE,

&' 51
D E%

G L

+1 v

E
LA
e e eYBe

$/1$ < ;138
$ 5#

A" $/18 < + (1
& 5 :
" O5#
3+i#,-4"45+3"1+"6
A4+ R
"8 94"
Q 43845 438:, 4+"+
454377 +
A4 A<+
4"+ 8
< ~ < *
~ aYNN ~ $/ $ <
& % < * x
< ) &!
% 0.5" $< % $

%

% +
Pt
% 1

5+ 1

&!

9 NB)
D
e e OF33
$ DID I -
A 9 W 0) @0
)] ) 233 K D ) ) -- < DN
- A )N - 0 A
I 4 233
) ) 233 -Y ) )
5 D 1
o}
- A d:" $/ $ < 1+ + ( . (
& 5e % $ (
$ 17:5# Lo .30
$+" - ( 0.1222
Jj" $/ s <1+ 3
ATS/1S < (Wil o+ ( # % T % 5#
$ $1 + ;1§ $ 1 \Y
b 5 $% $ Vv
818 5 ¢ $! + ;18 "%V
+ % $ < o 1pT
UK
& 0]
$M% . $/0 /&N M 2$EM
/&%$.2 D&N% $. 0.1222
) # 1 <
1 $% 18 "% $ 5
-
I o
#.$55"4 ,+"I H3+1 A $/18 & < $
$% <+ (P %+ K , E % + _ $0517:5
"% 5+ 1 %" # x> 0]
$/ $ " B 17:5#
u
1M
% + % $ < 1+ $ # %;
0$DJ 1222 &I%D
KE&L D %.
5+ I U8/ %878 5#
+ (1 *r< 1" 5+ 1 -
$% &0 5K ! « $% , $/ % "
$/ $ " % 0"
$/ $ " 1
G "##Q
033 fo~ p 033 >33

D
< 5
\
T $% < 1+$%
+ ( & 5
(s ! s -
N® 5 N Y
%.
! $% < %&
5 ( &% & %"
$% < I+ $ +
"% 5#
! $% < + (
# %; &! 5+ 1
%% $ "
% + % $ < 1
% o+ I VA
%" $ 17:5#
)09 $0C

(






