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Figure 1. Map showing basement geology and areas covered by the aeromagnetic maps (GP-998-A) and the gravity maps (GP-998-B) relative to the surface and subsurface rocks interpreted from well data (after Ham and oth-
ers, 1964). Location of the Stanolind #1 Perdasofpy well is shown with rocks of the Navajoe Mountain Basalt-Spilite Group indicating presence of this group below the Carlton Rhyolite Group. ESRI's ARC/INFO was used to
digitize parts of the geology and faults from plate 1 of Ham and others (1964). The digitized data were fitted using ARC/INFO’s “rubber sheeting” to a Universal Transverse Mercator projection and enlarged to a scale of
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1:250,000. The detail and accuracy of the data are less than mapping at 1:250,000 would produce.

Table 1. Dry and saturated bulk-density measurements of igneous rocks from study area

[Summary for density localities shown in figure 2. NA, not applicable; “unassigned” means that rock sample is not assigned to a particular zone of unit. From

Bradley and Jones-Cecil (1991)]
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Table 2. Densities for igneous and sedimentary rock types exposed within study area
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[Pattern over color indicates outcrop; solid color indicates subsurface]

— — — - Inferred contact in subsurface
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[, no information or not applicable; do., ditto]

Cambrian Carlton Rhyolite Group
Cambrian Wichita Granite Group

Cambrian Navajoe Mountain Basalt-Spilite
‘ Group—Present in subsurface only

Cambrian Raggedy Mountain Gabbro Group

Proterozoic Tillman Metasedimentary
Group—Present in subsurface only

Lithologic contact at surface

Major fault cutting basement rocks—Dashed
where inferred. U, upthrown side; D,
downthrown side. On the Meers fault,
late Paleozoic displacement was down
on the north; Holocene displacement is
down on the south

< Stanolind #1 Perdasofpy well

+ « « « « + Boundary of colored geophysical maps
(GP-998-A and -B)

Boundary of gravity map A (GP-998-B)
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Map locality Range Mean Range Mean
(number of saturated of dry bulk
of saturated bulk density dry bulk density
Age Group Formation Member measurements bulk density and density and
in (g/cm®) standard (g/cm?) standard
parentheses) deviation deviation
| (g/cm’) (g/cm®)
Saddle NA 28(3) 2.63-2.67 2.65+0.02 2.62-2.65 2.64+0.02
Mountain
Granite
i 525+25 m Wichita
= ¥ | Granite Mount Scott NA 23(4) 2.56-2.62 2.59+0.03 2.55-2.63 2.60+0.04
Granite 30(5) 2.63-2.66 2.65+0.01 2.65-2.66 2.65+0.00
23+30(9) 2.56-2.66 2.62+0.04 2.55-2.66 2.63+0.04 II
Exposures at
Bally NA 21(4) 2.60-2.62 2.61+0.01 2.59-2.62 2.61+0.01
Carlton Mountain
1525+25 m.y. Rhvolite
4 Blue Creek NA 8(3) 2.63-2.65 2.64+0.01 2.63-2.65 2.64+0.01
Canyon | | meeeemeeeeee | emeeeeeee —mmmeae —m——————- B
8+21(7) 2.60-2.65 2.62+0.02 2.59-2.65 2.62+0.02
Sandy Creek 16(8) 2.97-2.99 2.98+0.01 2.97-3.00 2.96+0.09
Gabbro
Member
255047 Roosevelt
+7 m.y. Gabbros Mount 4(3) 2.92-2.99 2.96+0.04 2.93-3.00 297+£0.04
Sheridan 5(5) 3.01-3.08 3.04+0.03 3.02-3.09 3.04+0.03
Gabbro | ceeeeeeee | e | eeeeees | eeeeee ] e
Raggedy Member 4+5(8) 2.92-3.08 3.01+0.05 2.93-3.09 3.02+0.05
Mountain Unassigned 10(4) 2.72-2.76 2.74+0.02 2.74-2.75 2.74+0.01
Glen
35774165 m Mountains M zone 18(5) 2.67-2.71 2.69+0.02 2.68-2.72 2.70+0.02
- ¥ Layered 29(4) 2.70-2.75 2.72+0.02 2.71-2.75 2.73+0.02
Complex L zone 17(6) 2.68-2.70 2.69+0.01 2.69-2.72 2.71+£0.01
17+18+29(15) | 2.67-2.75 2.70+0.02 2.68-2.75 2.71+0.02
e = = = = =
!Approximate age from Ham and others (1964).
*Bowring and Hoppe (1982).
*Lambert and others (1988).
. 998 99°00' 98°45' 98°37'30"
35°05' I I
4 Outline of maps A-C
R1BW R1I7W R16W R15W R14W R13W 98730 R12W R1TW 9815’ 98°00'
¥ %15 ’ Oy = I 3500
T6N
NS 52
T5N
(= Apache ’_
q _/
B Roosevelt \ = ]
281
T4N
2
@ >
3445 ? @) ! » g — 34745
T3N §§ g 8
JACKSON 8 :
COUNTY __ _)} <P VN =
/ - Q Snyder % i
=) g | CF N <
T2N < = ﬁ;
Headrick™y P I
N
( TILLMAN COUNTY~_ |
TIN [ — I - T - 1 l | /
56
OKLAHOMA g §
Study area | | L‘um" £ |
* 3599"00‘ 98°45' 98°30°" 98°15' oy
(ll ‘15 1 Io 1|5 2|0 MILES
(l) - é 1Io 1‘5 zlo 215 KILOMETERS
EXPLANATION

- Quaternary surficial deposits and Permian rocks

Wichita Granite Group
Coarse-grained sills—Reformatory Granite in
west; Quanah Granite in east

Fine-grained sills

Carlton Rhyolite Group

| Ordovician and Cambrian rocks—Arbuckle and
Timbered Hills Group
Cambrian rocks (500-525 Ma)
Cold Springs Breccia
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Cambrian rocks (552-577 Ma)
Raggedy Mountain Gabbro Group
Roosevelt Gabbros

Contact

hole

Glen Mountains Layered Complex

Fault—Dashed where inferred. U, upthrown side;
D, downthrown side

Locality for density measurement—Numbers
correspond to entries in table 1

Location of Oklahoma Geological Survey drill

Figure 2. Localities for density measurements (after Bradley and Jones-Cecil, 1991). Geology, showing minor differences from figure 1, was adapted from figure 1 of Powell
and others (1980) and shows surface exposures of igneous rocks in the area. Numbers show locations where hand samples were taken for dry and saturated bulk density
determinations (see Bradley and Jones-Cecil, 1991, for description of laboratory methods used). See table 1 for summary of the measured values. The median dry bulk
density for sheared and altered gabbroic and dioritic rock from Oklahoma Geological Survey drill hole shown on map is 2.88 g/cm3.

INTRODUCTION

These maps are the second of two sets (GP-998-A and GP-998-B)
that display available aeromagnetic and gravity data for the region of the
eastern Wichita Mountains and the “Frontal Wichita fault system” (a net-
work of faults that separates the igneous rocks of the Wichita uplift from
the sedimentary rocks of the Anadarko basin). GP-998-B includes a map
showing igneous rocks and areas of the gravity maps as well as the aero-
magnetic maps of GP-998-A (fig. 1), a map showing localities of density
measurements (fig. 2), tables showing density measurements by locality
and (or) rock type (tables 1 and 2), a complete Bouguer gravity anomaly
map (map A), an isostatic residual gravity anomaly map (map B), and a
horizontal-gradient map derived from the isostatic residual gravity (map C).
The area of the gravity maps includes most (maps B and C) or all (map A)
of the 1:100,000, 30x60-minute Lawton quadrangle, the southwestern
part of the adjacent Anadarko quadrangle, and the southeastern part of the
adjacent Elk City quadrangle. GP-998-A (Jones-Cecil, 1995), the com-
panion group of maps, displays the aeromagnetic field.

GEOLOGIC SETTING

From south to north, the study area encompasses a small part of the
Burch-Waurika-Muenster fauit system (which separates the Hollis-Harde-
man basin, located west-southwest of the area shown in figure 1, from the
Wichita uplift), the eastern Wichita Mountains (composed of a bimodal
suite of igneous rocks within the Wichita uplift), a part of the more than
300-km-long (186-mi) Frontal Wichita fault system, and a part of the Ana-
darko basin that was termed the Cyril basin by Harlton (1972) (gravity low
K, map A). The Hollis-Hardeman basin contains approximately 3 km (1.9
mi) of Paleozoic sedimentary rocks overlying 7-10 km (4—6 mi) of Protero-
zoic clastic sedimentary and felsic volcanic rocks interpreted from deep
seismic reflection profiling (Brewer and others, 1981). The Anadarko
basin, the deepest basin in the continental United States, contains at least
12 km (7 mi) of Paleozoic sedimentary rocks (Ham and Wilson, 1967).

Many authors have related the structural evolution of the Wichita
Mountains and the adjacent Anadarko basin to the development of the
southern Oklahoma aulacogen (Hoffman and others, 1974; Burke, 1977;
Wickham, 1978; and Gilbert, 1983, to mention some of the earlier
authors). Deposition and extrusion of rocks in the Hollis-Hardeman basin
(perhaps beginning with deposition of the Tillman Metasedimentary Group
(Hoffman and others, 1974)) may have been the earliest evidence of the
crustal extension initiating the southern Oklahoma aulacogen (Brewer and
others, 1981; Perry, 1989). Farther north, in the area of the present-day
Wichita uplift, basic igneous rocks were emplaced during Early to Middle
Cambrian rifting followed by acidic igneous extrusion and intrusion. The
exact location of the rift boundaries is unclear, though Ham and others
(1964) suggested that the northern edge coincides with the Washita valley
fault in the vicinity of the Arbuckle uplift, east of the eastern Wichita Moun-
tains, and implied that it coincides with the Meers fault in the area of the
Wichita Mountains. Subsidence caused by cooling of the previously rifted
crust resulted in the deposition of a thick section of Upper Cambrian
through Lower Mississippian sedimentary rocks. Perry (1989) distin-
guished between the southern Oklahoma aulacogen and the Anadarko
basin. In his view, continental collision caused most of the later subsidence
of the basin; only the southernmost and deepest part of the Anadarko
basin was formerly part of the southern Oklahoma aulacogen. Reactivation
of old fault trends, uplift of the Wichita Mountains, growth of the Anadarko
basin, and development of the ancestral Rocky Mountains occurred in Late
Mississippian through Pennsylvanian time, apparently due to continental
collision associated with the Ouachita orogeny.

The amount of strike-slip displacement on the northwest-trending
faults of the aulacogen that accompanied the late Paleozoic collision is con-
troversial. For example, Budnik (1987) proposed as much as 120 km (75
mi) left-lateral displacement in Pennsylvanian time along a megashear that
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may extend to the northwest as far as Utah and encompasses the Frontal
Wichita fault system. Tanner (1967) proposed 64 km (40 mi) of left-lateral
offset along the Washita valley fault, but Perry (1989) proposed approxi-
mately 5 km (3 mi) of left-lateral offset. McConnell (1989) used palinspastic
restoration of isopachs across the Mountain View fault, within the Frontal
Wichita fault system in the area of the present report, to estimate the ratio
of reverse to left-lateral slip, and obtained between 1.1:1 for a west-north-
west-trending segment and 4.3:1 for a northwest-trending segment.

Holocene reactivation of at least 26 km (16 mi) of the Meers fault
(Ramelli and Slemmons, 1986) is the most recent element known in the
structural history of the area. Holocene movement on the Meers fault con-
sisted of both left-lateral strike-slip and normal dip-slip movement, the
north side up (Crone and Luza, 1990). The Meers fault, trending approxi-
mately N. 60° W., is particularly noticeable on the aeromagnetic maps of
GP-998-A as one of the most prominent, steep, linear, northwest-trend-
ing gradients in the map area.

The igneous rocks of the Wichita uplift and the Frontal Wichita fault
system are the primary source rocks for the magnetic and gravity anoma-
lies shown on the maps in this series. A description of their ages and his-
tory follows as an aid to interpreting the maps. Gabbro bodies of the
Raggedy Mountain Gabbro Group were intruded into the upper crust dur-
ing rifting of the southern Oklahoma aulacogen along the southern margin
of the North American craton beginning around 577+165 Ma (Lambert
and others, 1988). The Glen Mountains Layered- Complex, which is the
lowest formation within the Raggedy Mountain Gabbro Group, is petrolog-
ically similar to parts of the Bushveld, Skaergaard, and Stillwater Com-
plexes, all gabbroic layered intrusions (Powell, 1986). The Roosevelt
Gabbros, a younger formation within the Raggedy Mountain Gabbro
Group, intruded the Glen Mountains Layered Complex. The Roosevelt
Gabbros were probably derived from parent magma different from that of
the layered complex (Powell, 1986). The Navajoe Mountain Basalt-Spilite
Group, thought to be an extrusive equivalent of the Raggedy Mountain
Gabbro Group, has been identified in drill cores from areas north and
south of the outcropping Wichita Mountains (Ham and others, 1964). A
brief period of erosion followed the emplacement of basic igneous rocks.
The Carlton Rhyolite Group was extruded at approximately 525+25 Ma
(Ham and others, 1964) over much of the area. Sills of the Wichita Granite
Group were intruded along the contact between the Carlton Rhyolite
Group and the eroded surface on the Raggedy Mountain Gabbro Group.
In the final rift-related igneous activity, diabase dikes intruded all preceding
igneous units. The diabase may be a small, shallowly intruded part of a
much larger underlying mafic body associated with rifting (Coffman and
others, 1986; Gilbert and Hughes, 1986).

GEOLOGIC BASE MAP

The igneous units and faults indicated in figure 1 and on maps B and
C were digitized from the approximately 1:360,000 basement rock map
of Ham and others (1964). The Navajoe Mountain Basalt-Spilite Group is
shown around the Stanolind #1 Perdsofpy well (approximately 8 km (5 mi)
north of the junction of the Blue Creek Canyon and Meers faults), where
more than 305 m (1,000 ft) of spilite and basalt were found underlying
Carlton Rhyolite Group and a granite sill (Ham and others, 1964). The dig-
itized map units and faults were enlarged to fit the 1:250,000 map in fig-
ure 1 and the 1:100,000 physiographic and demographic data shown on
maps B and C by means of “rubber sheeting” within the Geographic Infor-
mation System (GIS) program ARC/INFO, developed by ESRI, Inc.
Because the original basement rock map of Ham and others (1964) was
generalized at less than one-third the scale of maps B and C, interpretation
based on exact location of boundaries of rock units or locations of faults
would be invalid. For example, the width of the fault lines drawn on the
Ham and others (1964) map introduces as much as 200 m (656 ft) vari-
ability in fault location on the 1:100,000 map.

COMPLETE BOUGUER GRAVITY ANOMALY MAP

Data from several sources were used to generate the complete Bou-
guer gravity anomaly map (map A). Gravity observations from the U.S.
Defense Mapping Agency and the University of Texas at El Paso gravity
data bases total 229 in this area and provide the basic regional coverage.
These data were supplemented with data from 52 observations from a
detailed study by Thomson (1986) and 87 observations from M.C. Gilbert
and Edward Robinson (written commun., 1988). Finally, the authors con-
tributed data from 446 observations along five detailed profiles across the
Meers fault, as well as 394 observations at stations selected to improve the
regional coverage in the quadrangle to approximately 1 observation per 5
km (3 mi) spacing (Robbins and others, 1991). The locations of the gravity
stations are shown on map A.

The observed gravity values are tied to the IGSN-1971 datum
(Morelli, 1974) and were reduced according to the GRS-1967 formula
(International Association of Geodesy, 1971) using the standard reduction
density of 2.67 gm/cm3. Correction for terrain effects out to a radius of
167 km (104 mi) from each station was made for all stations by means of
computer program BOUGUER (Godson and Plouff, 1988) on a VAX
11/780. For those observations obtained from Thomson (1986), M.C.
Gilbert and Edward Robinson (written commun., 1988), and the authors, 7
1/2-minute quadrangle maps were used to manually determine the correc-
tion for terrain effect within 0.59 km (0.37 mi) of the station. Bouguer
anomaly values were gridded in 0.5x0.5-km (0.3x0.3-mi) squares and plot-
ted by means of the Interactive Surface Modelling program of Dynamic
Graphics, Inc. The data set covered an area that extended at least 5 min-
utes of latitude and longitude beyond the map area to ensure accurate con-
touring at the map edges.

ISOSTATIC RESIDUAL GRAVITY ANOMALY MAP

Isostatic corrections were calculated according to an Airy-Heiskanen
compensation model, a density of the land mass above sea level of 2.67
gm/cm3, a depth of the root below sea level of 30 km (19 mi), and a den-
sity contrast at depth of +0.4 gm/cm3 (Simpson and others, 1983). These
corrections were then applied to the Bouguer anomaly values, and the
resultant  isostatic  residual = anomalies  were  gridded in
0.08128x0.08128-km (0.05111x0.05111-mi) squares by means of the
minimum curvature program MINC (Webring, 1981) and plotted using the
SCITEX Corporation color software and equipment. Only the area covered
by companion aeromagnetic maps of GP-998-A is included on colored
map B of isostatic residual gravity anomalies. The gridded area extended at
least 5 minutes of latitude and longitude beyond the map border to ensure
accurate contouring at the map edges.

MAXIMUM HORIZONTAL GRADIENT MAP

Areas of maximum gradient (slope) in the gravity field are commonly
near the boundaries between adjacent bodies of contrasting density. Within
the Frontal Wichita fault system many bodies having contrasting densities
are structurally juxtaposed, and in many cases faults and intrusive bound-
aries are revealed by steep gravity gradients. Map C, showing maximum
horizontal gradient, was generated by the technique of Cordell and Grauch
(1985) using the program BOUNDARY described by Blakely and Simpson
(1986). Boundaries in the uppermost crust are best enhanced by this
method because the horizontal gradient is greater between shallow bodies
of a given density contrast. Known faults, such as parts of the Wau-
rika-Muenster, the Meers, and the Blue Creek Canyon, are visible on the
map as steeper gradients.

In using the program BOUNDARY, several options had to be chosen.
BOUNDARY calculates the maxima of horizontal gradients by comparing
a grid value to all adjacent grid values. A grid value must exceed adjacent

grid values in two, three, or four directions to be flagged as being close to a
maximum value. The actual value and location of the maximum are then
determined by interpolation and plotted by computer (Blakely and Simp-
son, 1986). Lines of contiguous maxima at least 1.0 km (0.62 mi) in
length were selected from these plots and are shown on map C as black
lines superimposed on the horizontal gradients.

Alignments of maxima of the horizontal gradients are less common on
this map than on the horizontal gradient map calculated from the map of
pseudogravity derived from the aeromagnetic data (map B, GP-998-A).
This difference may be due in part to the spacing between gravity stations,
which generally is much greater than the flight-line spacing of the aero-
magnetic survey and, therefore, results in a smoother expression of the
field because the areas of high horizontal gradients are less well defined.
Please note that the alignment of maxima selected from those chosen by
the program BOUNDARY are not the only important maxima. Areas of
high gradients without lines of continuous maxima are indicative of a
broader overall high gradient that may reflect an underlying geologic struc-
ture.

DISCUSSION

The gravity data graphically displayed on these maps cover an area
where the magnetic and gravity signature of the southern Oklahoma aula-
cogen changes in trend and width. Regional geophysical maps that include
this area are the “Gravity Anomaly Map of North America” (Gravity
Anomaly Map Committee, 1987), the “Magnetic Anomaly Map of North
America” (Committee for the Magnetic Anomaly Map of North America,
1987), “Gravity Anomaly Map of the United States” (Society of Explora-
tion Geophysicists, 1982), “Complete Bouguer and Isostatic Residual
Gravity Maps of the Anadarko Basin, Wichita Mountains, and Surrounding
Areas” (Robbins and Keller, 1992), “Bouguer Gravity-Anomaly Map of
Oklahoma” (Lyons, 1964), “Vertical-Intensity Magnetic Map of Okla-
homa” (Jones and Lyons, 1964), and the total-field aeromagnetic surveys
by the U.S. Department of Energy (1976) conducted as part of the
National Uranium Resource Evaluation (NURE). Please note the errors
near Clinton, OKla., pointed out by Purucker (1986), on the NURE maps.
As shown on all of these regional maps in the area southeast of the eastern
Wichita Mountains, the magnetic and gravity high associated with the
southern Oklahoma aulacogen trends in a northwesterly direction. In the
vicinity of the eastern Wichita Mountains, the high widens and separates
into two parallel highs. Farther to the northwest, the two parallel highs
merge, narrow, and change trend to a more westerly direction. Because
the spacing of the gravity measurements is considerably wider (approxi-
mately 3 mi (4.8 km)) than the flight-line spacing of the aeromagnetic data
(0.25-mi (0.40-km)), less detail is visible on the gravity maps than on the
aeromagnetic maps. In addition, the gravity measurements reflect more
deeply seated features than can be seen with aeromagnetic measurements.
For this report, discussion will be limited to a qualitative overview of the
study area.

The Bouguer and isostatic residual gravity anomaly maps (maps A and
B) reflect major regional geologic features within the map area. From
southwest to northeast, these features include a small part of the
Burch-Waurika-Muenster fault system, the eastern Wichita Mountains, the
Frontal Wichita fault system, and the southern edge of the Anadarko basin.
Specific anomalies within the map area, labelled A-F and J-J'on maps
A-C and K on map A, are discussed in greater detail below. The steepest
gradient within the map area (map C, southwest corner) is in the approxi-
mate location of the Waurika-Muenster fault, one of the northern boundary
faults of the HollissHardeman basin. The steep gradient is probably caused
by juxtaposition of rocks of contrasting density due to faulting and (or)
intrusion. Farther to the northeast, the Wichita uplift encompasses the
highest gravity anomalies of the map area. The Frontal Wichita fault sys-
tem, between the Wichita Mountains and the Anadarko basin, is character-
ized by a broad gradient having the lowest anomaly values in the part of

MAP A. COMPLETE BOUGUER GRAVITY ANOMALY MAP

the Anadarko basin that was termed the Cuyril basin by Harlton (1972) (K
on map A).

In order to interpret specific anomalies and make comparisons to the
aeromagnetic maps, it is necessary to consider the density and geometry of
source rocks within the study area. Geometry of source bodies can be sur-
mised only in a general fashion without modeling. Because potential field
models are not unique, even they provide only constrained best guesses
without further supporting data. Table 1 provides density measurements
for igneous rocks from Bradley and Jones-Cecil (1991). These measure-
ments were made on samples taken from the study area (see fig. 2). For
comparison, table 2 lists densities from a previous study of igneous rocks
within the study area (Chase and other, 1956) and a compilation of densi-
ties of sedimentary and igneous rocks from many areas (Dobrin, 1976). In
general, the density contrasts between rock types correspond with mag-
netic susceptibility contrasts reported in GP-998-A, table 1. The gabbro
of the Roosevelt Gabbros has the highest density and susceptibility. The
anorthosite, anorthositic gabbros, and troctolite common in the zoned
Glen Mountains Layered Complex within the Raggedy Mountain Gabbro
Group, have lower density and susceptibility. Granite and rhyolite have
even lower density and susceptibility. The similarity between density and
magnetic susceptibility contrasts breaks down for the Paleozoic sedimen-
tary rocks of the study area.Daly and others (1966) reported saturated bulk
densities for Oklahoma shale at depths of 5,000 ft (1,524 m) and for car-
bonate rocks from Llano County, Texas, of 2.66 g/cm3 and 2.75 g/cm3,
respectively. These densities are slightly higher than the densities reported
by Bradley and Jones-Cecil (1991) for the Wichita Granite Group and Car-
lton Rhyolite and within the range of densities for the Wichita Granite
Group reported by Chase and others (1956). Cambrian and Ordovician
carbonate rocks are the primary rock type within the Slick Hills, north of
the Meers fault, and may extend to as much as 2 km (1.2 mi) depth
(Jones-Cecil and Crone, 1989; McConnell, 1989; Jones-Cecil, 1990).
The susceptibility contrast between the igneous rocks of the Wichita uplift
and the Cambrian and Ordovician carbonate rocks clearly defines the
Meers fault and the change in the magnetic character of the area to the
north of the Meers fault. Without a similar density contrast, the gravity data
cannot define the Frontal Wichita fault system with as much clarity.

Gravity high A (maps A-C) is immediately north of the Waurika-Muen-
ster fault; it corresponds to magnetic high A shown on GP-998-A. Wells
drilled in this area encountered gabbro of the Raggedy Mountain Gabbro
Group (Ham and others, 1964) below the exposed Permian sedimentary
rocks. Because of the high density of gabbro, the body encountered in the
wells must contribute to the gravity high. The gravity high is displaced
slightly northward relative to the magnetic high. This displacement could
be due to a component of remanent magnetization in a direction away
from the present-day Earth's field, to a difference between the distribution
of high susceptibility and high density components within the source body,
or to a deeper dense body and (or) feeder dike (for example, see model in
Coffman and others, 1986). Some of the apparent displacement may be
caused by the generalized shape of the anomaly due to wider spacing of
the gravity data compared with the flight-line spacing of the aeromagnetic
data.

Gravity high B (maps A-C) is also displaced relative to the correspond-
ing magnetic high. Wells in this area penetrated gabbro of the Raggedy
Mountain Gabbro Group (Ham and others, 1964), which contributes to
the observed high. The displacement of the gravity high relative to the
magnetic high may be due to reasons similar to those given for anomaly A.
Gravity anomaly B is elongated along line E-E' to the south. This elonga-
tion is discussed below.

Anomalies C and D are lows within the Wichita uplift, C being the
lower of the two. These gravity lows are relatively featureless compared to
the magnetic anomalies, due to the wider spacing of observations and the
fact that the gravity field reflects more deeply seated features. Absence,
thinning, or greater depth to the gabbro bodies having high density and
high susceptibility could be possible causes of both low anomalies. Coff-
man and others (1986) modeled anomaly D as caused in part by a less

dense body at greater than 6-km (3.7-mi) depth. The presence of the low
in the aeromagnetic data would suggest a shallower source body.

The line defined by E-E’ is a boundary that is most notable on the aer-
omagnetic maps (GP-998-A). The magnetic character changes across the
boundary; on the west, magnetic low D is subdued and magnetic highs A
and B, to the south and north respectively, are dominant, whereas on the
east, magnetic low C is dominant and the highs to the north and south of C
are subdued. This change in character could be caused by down-dropping
of the source rocks to the east of this boundary relative to the west. In a
general sense, the gravity maps also show a decrease in magnitude of the
eastward extension of gravity highs at A and B and an increase in the mag-
nitude of the gravity low C relative to D. However, a linear demarcation
along E-E' as seen in the aeromagnetic data is not present in the gravity
data. As mentioned above, gravity anomaly B is elongated southward
along this line, and a saddle is present between gravity anomalies A and B
near this line. However, gravity anomaly B clearly extends to the east of
the line. One partial explanation for the difference between the aeromag-
netic and gravity maps near line E-E' might be an easterly dipping fault
that would result in a near-surface source to the west seen more strongly in
the magnetic data, and a deeper, more easterly location of the deeper part
of the source body seen in the gravity data. On the other hand, if E-E' rep-
resents a fault boundary, an alternate explanation could be intrusion of a
deep, dense body after faulting occurred. The boundary defined by E-E" is
directly in line with the proposed southern extension of the midcontinent
gravity high described by Robbins and Keller (1992). If the midcontinent
gravity high extends this far south, it could have provided a zone of weak-
ness along E-E' that could have been reactivated during Early Paleozoic
rifting or Late Paleozoic structural inversion of the southern Oklahoma
aulocogen. Coffman and others (1986) suggested a major fault along the
northern part of this boundary trending in a slightly more northwesterly
direction.

The magnetic anomaly along F-F' (GP-998-A) is visible here as only
a decrease in the gravity gradient between the Wichita Mountains and the
Anadarko basin. The only igneous rock exposed at the surface in this area
is the Carlton Rhyolite Group along Blue Creek Canyon and at Bally
Mountain. The magnetic susceptibility of rhyolite is too low to reasonably
be the source of the observed high. Below about 792 m (2,600 ft) of rhyo-
lite, the Stanolind #1 Perdasofpy well (fig. 1) penetrated a granite sill and
more than 305 m (1,000 ft) of spilite and basalt of the Navajoe Mountain
Basalt-Spilite Group (Ham and others, 1964). The basalt and spilite or
their intrusive equivalents may be the source of the observed magnetic
anomalies. If a relatively thin layer of basalt and (or) spilite is the source of
the magnetic anomaly, it may produce a lesser corresponding gravity
anomaly. More drill information and closer spacing of gravity observations
could help resolve the source for this anomaly.

Gradient J-J' is a maximum gradient trending northwest-southeast,
south of the Mountain View fault. The displacement of the gradient to the
southwest relative to the trace of the Mountain View fault supports the
low-to-moderate southwest dip of this thrust fault as interpreted from
COCORP seismic lines (Brewer and others, 1983).

Gravity low K (map A) is within the Cyril basin and is probably caused
by the thick sequence of Paleozoic sedimentary rocks within the Cyril
basin.

The Meers fault and its extension to the northwest appears as one of
the most striking features on the aeromagnetic maps (GP-998-A). As
pointed out above, the density contrast between the Cambrian and Ordov-
ician carbonate rock of the Slick Hills north of the Meers fault and the gra-
nitic and gabbroic rocks south of the Meers fault is considerably less than
the corresponding contrast in magnetic susceptibility. Consequently, the
definition of the Meers fault is poor on the gravity maps. The horizontal
gradient map of the isostatic residual gravity (map C) does show much of
the Meers fault as a ridge of high horizontal gradients. However, the ridge
is not as linear as the magnetic expression of the Meers fault. Much of the
variation in the gravity signature of the Meers fault may be due to uneven
distribution of gravity observations (see locations on map A).
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A magnetic high is present immediately south of the Meers fault sug-
gesting the presence of a dikelike body or bodies along the northwestern
half of the Holocene rupture of the Meers fault (Jones-Cecil, 1990;
Purucker, 1986). Two detailed gravity profiles across the Holocene fault
scarp also suggest a dikelike body or bodies along or near the Meers fault
(Robbins and others, 1989). The Oklahoma Geological Survey drilled five
holes adjacent to the Meers fault, one of which was 200 ft (61 m) south of
the Meers fault in the vicinity of the dikelike anomaly (see fig. 2). They
encountered sheared and altered gabbroic and dioritic rock below 200 ft
(61 m) depth (Kenneth Luza, oral commun., 1990; Collins, 1992). The
median density (2.88 g/cm3, Bradley and Jones-Cecil, 1991) is between
the densities reported for the Roosevelt Gabbros and the Glen Mountains
Layered Complex (table 1). No rocks having a similar high density were
encountered in drill holes 200 ft (61 m) south, or 400 ft (122 m) north, of
this well. The sheared and altered gabbroic and dioritic rock is the probable
source for the gravity anomalies observed by Robbins and others (1989).
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