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CORRELATION OF MAP UNITS

Studies Related to Wilderness Table 1. Density measurements for rock samples from
the Sierra Ancha Wilderness, Salome Study Area, and
7 The Wilderness Act (Public Law 88-577, Sept. 3. vicinity, Gila County, Arizona
Qal 1964) and related Acts require the U.S. Geological
Survey and the U.S. Bureau of Mines to survey certain Bulk Dens%ty
Qls Qt I QUATERNARY areas on Federal 1lands to determine their mineral Formation g/cm
Qoa resource potential. Results must be made available to
Q the public and be submitted to the Administration and Apache Group
p the Congress. This report presents the results of a Pioneer 2.74
- - gravity survey of the Sierra Ancha Wilderness and Do. 2.63
Unconformity i Salome Study Area, Arizona- Dripping Spring 2.64
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Unconformity ) Gravity Interpretations
A ° i : u N Y s o Vi ) k = S SN g < ' L : AN ' e NN ydb : 1 b Ydb Qualitative analyses of structural relationships
rlzona : ' \ SRERS B T i VA% ‘ ‘ SN LY ' ; - S . - | ‘ : and subsurface geology were made by examination of
: NG , NN R : T S { ; 4 ST i i j : : ; Yt gravity gradients and configurations of gravity
anomalies- The gravity data are of reconnaissance
i quality and are extremely sparse in .the central Sierra
- Unconformity Ancha Wilderness due to the 1inaccessibility of the
Ymu area. Many of the gravity anomalies are defined by
only one data point and are subject to a range of
error in location, elevation, terrain correction, and
StUdy area Q ymi meter reading: they should, therefore. be considered
= P tentative.
2 | Unconformity o
O] — - PROTEROZOIC Y The gravity data reflect the mjor structural
g‘ Ydu elements of the survey area. The overall gravity
8 pattern can be divided into three main units. The
Q Ydl highest gravity values occur in the Salome Study
< Area. A 10-mgal gradient in the area of the Armer
Unconformity . Mountain fault separates this area from the central
Sierra Ancha. Another 10-mgal gradient over the
Yp Cherry Creek monocline bounds the central Sierra Ancha
. on the east. Over the central Sierra Ancha is a
Nonconformity "plateau" of moderate gravity values (-157.5 to -165
mgal) which extends northwest and southeast beyond the
Yr study area- and is terminated to the north by the
A gradient over the McFadden fault. This area of
moderate values coincides with a regional low on the
aeromagnetic map of Arizona (Sauck and Sumner,
: 1970) - A gravity low extends across the northeast
DESGRIPTION OF MAP' UNITS part of the map. The gradient in the eastern part of
. . - . the map reflects the north-south trending Cherry Creek
Qal ALLUVIUM--Unconsolidated poorly sorted gravel, sand, and silt in stream channels and arroyos monocline. The east-west deflection of that gravity
Qls LANDSLIDE DEPOSITS--Broken and disoriented rock masses and debris flows that generally occur where diabase has ;rendR nc;zﬂée??'trec;.fle?;:aiiin M}i;;sdede:tnfat(xiic. wi’i*:. 12
b ded al 1iffs and steep slopes beneath Proterozoic sedimentary formations - ° ° ; i <
een ero atone ¢ P B v aton mineralized where examined in the field (Otton and
Qoa OLDER ALLUVIUM--Unconsolidated deeply dissected pebbly to bouldery alluvium along stream channels and locally others, 1980, p. 7)- The gravity data suggest a
as surficial deposits as much as 40 m topographically higher than adjacent stream bottoms westward continuation of the fault beyond the study
area boundary. A north-south trend of localized
Qt TERRACE DEPOSITS--Unconsolidated to weakly consolidated gravel, sand, and silt in terraces along Salome Creek gravity lows extends from McFadden Creek (TéN, RI3E)
and Cherry Creek south to Warm Creek (T5N, RI3E), and probably
correlates with the Sierra Ancha monocline. The
Qp PEDIMENT GRAVEL--Veneer of unconsolidated to weakly consolidated poorly sorted gravel 3-5-m-thick capping gravity gradient in the southwestern corner of t}xe map
pediment surfaces correlates with the eastern part of the Tonto Basin.
33°55’ § ey i : ’ ‘ & Wiy SO i Y SR : e e g N ‘ oy byt e v, — = B : | {8 &, ' ; \ 3 N / S [ e : . - - ¢ o ‘ Tg GRAVEL--Unconsolidated to moderately consolidated sand interbedded with poorly sorted gravel containing angular The distribution of diabase in the area appears
R ' Ll N STk 4 il : el : d ; 3 2 ‘ / x . \ 3 ‘ ‘ : N / 33°55’ to well-rounded pebble- to boulder-size clasts of older units. Maximum thickness 200 m to have minimal influence on the gravity values. A
positive gravity anomaly of approximately 0.3 to 0.3
Tt TUFF--White weakly indurated ash-fall tuff containing scattered fragments of*moderately welded tuff. A K-Ar mgal could be expected for each one hundred f
age of 16.8+1.5 m.y. (biotite) (E. H. McKee, written commun., 1979) was obtained from a sample of crystal thickness of diabase. No appreciable thickness o
tuff from which lithic fragments had been removed. Sample collected 1 km east of Dutchwoman Butte diabase 1s present in the northeastern area, and the
lower density granite (table 1) is nearer the surface
Me ESCABROSA LIMESTONE (Mississippian)--Bluish-gray fine-grained thick-bedded fossiliferous limestone. Exposed as the Proterozoic Y Apache Group rocks lap out
thickness about 20 m against it to the north. Both these factors
) contribute to the gravity low to the northeast andJ:
Dm MARTIN FORMATION (Devonian)--Gray, light-brown, and reddish-brown fine-grained partly sandy dolomite downdropped fault blocks east of the Cherry Creek
monocline may also contribute to the anomaly.
6s SANDSTONE--Light-gray medium- to coarse-grained poorly sorted moderately well indurated well-bedded sandstone = v N “ o
about 20 m thick overlying brown to reddish-brown poorly sorted laminated to thick-bedded weakly indurated N
crossbedded arkosic sandstone and siltstone containing subordinate conglomerate beds 2-5 m thick in section Prot Esri?ﬁt?ﬁ bfrom igez:;()gisbl mappcingkiz;licate bt:it
about 60 m thick. Unit fills channel. Age based on stratigraphic position and lithology. May be lateral oterozoic abase 0, e Dalome Lree €a probab..y
equivalent of Tapeats Sandstone exceeds 1500 ft in thickness, whereas the diabase in
the central Sierra Ancha averages 1000 ft thick. That
Ydb DIABASE--Dark-green to black olivine-diabase in sills as much as 350 m thick. Includes some gray to pinkish- difference in thickness is not sufficient to explain
gray feldspathic to granophyric differentiates the 10- to 15-mgal difference in the gravity values of
‘ the two areas. The diabase alone would account for
Yt TROY QUARTZITE (Proterozoic Y)--Brownish- to pinkish-gray and light-gray crossbedded fine- to medium-grained less than 2 mgal of the anomaly.
arkose; whitish friable to firmly cemented poorly sorted pebbly sandstone and light-gray to white medium- to
coarse-grained well-sorted crossbedded quartzite. Maximum exposed thickness 360 m Superimposed on the central Sierra Ancha gravity
plateau are localized short-wave-length anomalies
APACHE GROUP (Proterozoic ¥)--Consists of: which probably reflect heterogeneity in the underlying
basement rocks.
MESCAL LIMESTONE--Divided into:
The Sierra Ancha block has acted as a structural
Ymu Upper part--Upper black, gray, or brown argillite and local basalt--the argillite member of Shride unit since Precambrian time when 1t was downdropped
(1967)--and lower red-brown cherty dolomite and stromatolitic dolomite--the algal member of Shride between the Cherry Creek and Sierra Ancha monoclines
(1967). Most dolomite in the unit was metamorphosed by diabase (unit Ydb) to gray calc-silicate-bearing (Berquist and others, 1980). The upper part of the
limestone. As mapped, unit includes a dark-brown-weathering, widely distributed, unnamed basalt that sedimentary section of the block was inflated by a.
occurs above the argillite member and is not part of the Mescal Limestone. Thickness 55-85 m 1200-ft- thick diabase sill emplaced contemporaneously
with development of th monocli . h t
Yml Lower part--Red-brown cherty mostly thin bedded dolomite--the lower member of Shride (1967) . In most position ofp the entireebloclfk( isneiow Zti cgri:i?
places unit is metamorphosed by diabase (unit Ydb) to gray calc-silicate-bearing limestone. Basal 3-30 m higher than the block to the east of the Chel‘:lryuCreelz
i i f - ick. it is h i . 60—
is breccia of carbonate rock 5-30 m thick Unit is host for deposits of asbestos Thickness 60-85 m monocline (Berquist and others, 1980), as a result of
Lo . uplift of the central Sierra Ancha since the formation
G QUARTZITE--D ded b
DRIPPING SPRING QUARTZITE--Divided into b ohE meastlin
Ydu Upper part--Gray to orange-gray and black thin-bedded commonly pyritic platy siltstone and arkosic
sandstone--the siltstone member of Shride (1967). Containing abundant stylolites, mud cracks, and scour- The Sierra Ancha block 1is roughly surrounded by
and-fill structures. Siltstone is host for uranium deposits. Thickness 75-110 m anomalous values of tin, tungsten, molybdenum, boron,
and fluorine (Barton, Tripp, and Theobald, 1980). The
Ydl Lower part--Orangish-gray thick-bedded cliff-forming crossbedded arkose--the arkose member of Shride alkalic affinities of the geochemical anomalies
(1967)=-and, at the base, the Barnes Conglomerate Member that consists of well-rounded pebbles and suggest that a silicie, alkalic pluton lies beneath
cobbles of quartz and quartzite. Thickness 85-110 m the central Sierra Ancha (Otton and others, 1980).
The gravity data permit the 1interpretation of such a
Yp PIONEER FORMATION--Dark-gray to pinkish-dark-gray locally crossbedded arkose and feldspathic sandstone and pluton at shallow depth. Gravity data collected in
maroon to brown fissile tuffaceous siltstone that typically contains bleached ovoids 2-20 mm in 1979-1980 in the Payson, Arizona area to the north and
diameter. At the base, the Scanlan Conglomerate Member consists of pebbles and cobbles of well-rounded in the Mazatzal Wilderness approximately 70 Km
gray, white, or vitreous quartzite in an unsorted arkosic matrix derived from the underlying granite. northwest of the Sierra Ancha study area also show
Thickness 30-85 m. Thins northward extensive gravity 1lows: over alkalic, granitic rocks
(Kulik, D. M., unpub.' data). The gravity data in
Yr RUIN GRANITE (Proterozoic Y)--Pinkish-gray coarse-grained porphyritic biotite-bearing quartz monzonite. these areas appear to reflect the distribution of a
Western part of the area includes brownish-orange to brownish-red coarse-grained granite that resembles low-density granite 1in the Precambrian basement .
the Payson Granite of Putman and Burnham (1963) of Proterozoic X age that is found in the Tonto Basin to Preliminary measurements on samples from the Payson,
the west Mazatzal, and Salome areas (Kulik, D. M., u.npu%)- data)
_12_5 _ . ) show bulk densities which average 2.56 gm/em” in the
e - . FaSéfngizgsdsi“:::rera:gsr;:iénj_a;eeclgioiog?tggp or inferred; dotted where concealed. Bar and ball on Payson area, 2.57 gm/em> in the Mazatzal area, and
5 2.59 gm/cm’ in the Salome area. Porosity measurements
e e o Contact--Dashed where approximately located on these samples show a greater degree of porosity and
greater variability in samples from the Payson and
—— — — Monocline--Showing trace and plunge of axis; dashed where approximately located Mazatzal areas. Porosity ranges from 0.5 to 1.6 percent
33°50 in the Salome samples, 1.7 to 2.0 percent in the Mazatzal
Strike and dip of beds samples, and 1.5 to 5 percent in the Payson samples.
0, Inclined The granite which underlies the central Sierra
) Ancha probably is similar to the granite beneath the
e Vertical Payson and Mazatzal areas, which appears to have a
lower density and higher porosity than the granite
® Horizontal beneath the Salome area.
_or Overturned Conclusion
80
Strike and dip of joints The gravity data in the Sierra Ancha Wilderness,
60 Inclined Salome Study Area and vicinity reflect the known
neline structural relationships, and suggest the westward
Vertical extension of the McFadden fault. The gravity data
d permit the interpretation from geochemical data that a
SRS Failt breccia silicie, alkalic pluton, for which there is no surface
Jat geologic evidence, underlies the Sierra Ancha block.
] Boundaries of Wilderness and RARE II study areas
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Introduction

Gravity data provide information on structural
relationships and the subsurface distribution of rock
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Method of Study

The gravity survey was made during the spring of
1978, and was supplemented by additisaal data
collected in the spring of 1979 and winter of 1980. A
total of 193 stations were established using LaCoste
and Romberg and Worden gravimeters' and were tied to
the International Gravity Standardization Net 1971
(Defense Mapping Agency Aerospace Center, 1974) at
base stations ACIC 3210-1 at Globe, Arizona, and ACIC
3203-1 at Payson, Arizona. Secondary base stationms
were established at Roosevelt Lake Resort 1in
Roosevelt, Arizona, Kohl’s Ranch in Payson, Arizona,

and Mountain Shadows leisure Villa, also in Payson-. Wilson. D. M., and Bankey, V., 1980, Principal facts
The bases are described and the principal facts for gravity stations in the Sierra Ancha Wilderness,
published in U.S. Geological Survey Open-File Report Salome Study Area, and vicinity, Gila County,
80-1070 (Wilson"& Bankey, 1980). . Arizona: U.S. Geological Survey OpencFile Report

80-1070, 15 p.

Because of rugged terrain, stations within the
Sierra Ancha Wilderness and parts of the Salome Study
3345’ Area were reached by helicopter; those stations in
adjacent, less rugged areas were reached on foot and
by 4-wheel drive vehicle. Station elevations were
obtained from benchmarks, spot elevations  and
estimations from topographic maps at 1:24,000 and
1:62,500 scales; elevations are accurate to 1-2 m in
areas of low relief, but may be in error by 5-10 m in
the rugged terrain. Resultant error in the Bouguer
anomaly is less than 2 mgal.

EXPLANATION

GRAVITY CONTOURS--Dashed where inferred. Contour interval
2.5 milligals. Hachures indicate closed area of lower
gravity values

Data Preparation

The gravity data were reduced using a digital

computer program by R. H. Godson and D. A. Dansereau @
(unpub.) . Gravity meter readings were converted to
observed gravity using the 1971 base values of the
International Gravity Standardization Net .
Corrections were mde for tidal effect and linear
instrument drift. The Geodetic Reference System 1967
formula (International Association of Geodesy. 1967)
was used to compute theoretical gravity. The data
were reduced to Bouguer anomaly values  using an
assumed average rock density of 2.67 g/cm’. Terrain
corrections were made by digital computer to 167 km
radius from each station: these corregtions were based
on terrain elevations digitized at 15 second
intervals. The corrections - ranged from 0.86 mgal at
station S033 near Young to 25.13 mgal at station S059
on Zimmerman Point.

GRAVITY STATION

Density measurements were made on 13 rock samples
from the study area to aid in the interpretation of
the gravity data. The samples were weighed, saturated
with water under normal barometric pressure, then
weighed while suspended in water. Density values are
summarized in table 1.

1Use of brand names in this report is for descriptive
purposes only and does not constitute endorsement by
the U.S. Geological Survey.
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Mc Fadden Peak and Rockinstraw Mtn, Geology from Bergquist and others (1981)

1949, 1:62,500; Armer Mountain, SCALE 1:48 000

Copper Mountain, Greenback Creek, 1 2 0 1 2 3 MILES
Picture Mtn, Theodore Roosevelt Dam, Em=am i aw— ; : :

and Windy Hill, 1964, 1:24,000 1 5 0 ! 2 3 KILOMETERS
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'COMPLETE BOUGUER GRAVITY MAP OF THE SIERRA ANCHA WILDERNESS AND SALOME STUDY AREA, GILA COUNTY, ARIZONA
By
Dolores M. Kulik
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