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PREFACE
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Geophysics, Department of Geology and Geophysics at the University of
Utah. The work was performed under the direction of Dr. Kenneth L.
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ABSTRACT

During the summer of 1977, regional gravity data were collected
in portions of the Pavant Range, Tushar Mountains, northern Sevier
Plateau, the Antelope Range, and throughout Sevier Valley
approximately between the towns of Richfield and Junction, Utah.
Additionally, detailed gravity and ground magnetic data were collected
in the vicinity of hot springs in both the Monroe and Joseph Known
Geothermal Resource Areas (KGRA's).

The regional gravity data were terrain corrected out to a
distance of 167 km from the station and 948 gravity station values
were compiled into a complete Bouguer gravity anomaly map of the
survey area. Major features of this map include: 1) a pronounced
regional gravity gradient associated with the Pavant thrust along
which dense Paleozoic carbonate rocks structurally emplaced over
Mesozoic sedimentary rocks are exposed not far from low-density
volcanic rocks of the Marysvale volcanic field; 2) gravity lows over
the alluvial-filled grabens of Sevier Valley and Marysvale Valley; 3)
strong gravity gradients associated with the Sevier, Elsinore, Dry
Wash, and Tushar faults; 4) gravity lows over the Mount Belknap, Red
Hills, and Big John calderas; and 5) east-northeast-trending gravity
contours in alignment with a belt of Tertiary intrusive rocks and the
Wah-Wah-Tushar mineral belt of southern Utah.

Modeling of four regional gravity profiles throughout the survey




area indicates that: 1) the Sevier Valley graben has an alluvial-fill
about 1300 m in depth and Marysvale Valley graben has an alluvial-fill
about 1200 m in depth; 2) the regional gravity gradient in the
southern Pavant Range may be largely due to changes in densities of
sedimentary rocks across the Cordilleran hingeline, and only partly
the result of changes in the depth to the Moho across the Basin and
Range-Colorado Plateau transition; and 3) the Mount Belknap caldera
gravity low may be due to low-density Tertiary volicanic fill in the
caldera surrounded by sedimentary and intrusive rocks. Polynomial
residual gravity anomaly maps were helpful in delineating a closed
gravity low in the Pavant Range which may be related to a volcanic
source area.

A total of 840 ground magnetic stations established along 19
profiles in the Monroe KGRA were compiled into a diurnal-corrected
total magnetic intensity anomaly map. Major features of this map
include: 1) a magnetic anomaly of about 700 gammas relief across the
Red Hi11 Hot Spring with the magnetic high on the Sevier Valley side
of the hot spring; and 2) a linear magnetic low along the Monroe Hot
Springs area. These magnetic features are believed to be due to
alteration of magnetite in the alluvium by thermal waters rising along
the Sevier fault zqnpe. Modeling of gravity and magnetic profiles in
the Monroe KGRA shows the faulting to consist of many individual en
echelon faults along the Sevier fault zone instead of one large fault.

Detailed gravity and ground magnetic data were also collected
along two profiles in the Joseph KGRA. Modeling of gravity and

magnetic data along one of these profiles indicates: 1) relatively




little throw along the Dry Wash fault, which controls the Joseph Hot
Springs; and 2) the existence of a larger fault of about 800 m throw
(down on the east) farther west in the valley near the Sevier River.
The results of this work have provided valuable information
regarding large-scale faults throughout the survey area and
particularly about faults which control hot springs in the Monroe and
Joseph KGRA's. Such information should be of significant help in
properly locating future test or production drill holes designed to

tap the geothermal energy resources of this region.

vi
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INTRODUCTION

During the summer of 1977, regional gravity data were collected
throughout the portion of Utah shown in Figure 1. In addition,
detailed gravity and ground magnetic data were collected near hot
spfings within the Monroe and Joseph KGRA's (Known Geothermal Resource
Areas). Figure 2 shows the boundaries of the two KGRA's (John Reeves,
U.S.G.S. geothermal supervisor's office, 1978, oral communication) in
the survey area.

This research was conducted as part of a variety of
investigations into geothermal resource evaluation being performed by
members of the University of Utah Department of Geology and
Geophysics. Two factors have been of importance to the full
realization of this project. First, increasing interest in geothermal
exploration from both private and government agencies created a need

for additional work to help evaluate the possible geothermal resources

within the survey area. The impending development of a commercial
geothermal resource nearrMilford, Utah has certainly strengthened
interest in further eXp]oration. Second, the availability in early
1977 of U.S.G.S. preliminary 7-1/2 minute topographic quadrangle maps
provided a source of accurate horizontal and vertical control. This
allowed the collection of regional gravity data of sufficient density

to accurately define the major gravity features.
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PurEose

The purpose of this research is to aid both the immediate and
Tong-range evaluation of potential geothermal resources within the
survey area. The objective of the detailed gravity and ground
magnetic surveys is to assist immediate development of known
geothermal resources in those areas near hot springs which will
probably be targets of further exploration and development activity in
the near future. Specifically, these surveys were designed to help
locate faults controlling the hot springs and to constrain models of
subsurface geology as a guide to exploratory and development drilling.

The purpose of the regional gravity survey is to improve our
understanding of regional geologic aspects of the survey area.
Specifically, the regional survey should provide information regarding
-the throw and location of major faults, estimates of depths of valley
fill, and possibly help further delineate intrusive bodies and caldera

structures.

Location

The regional gravity survey covers the area between latitudes 380
15" N. and 38945' N. and between longitudes 112000' W. and 112030' W.
Located within portions of Millard, Piute, and Sevier counties, the
survey covers a total area of about 2600 kmZ and comprises the four
U.S.G.S. 15-minute topographic quadrangles of Monroe, Marysvale,
Sevier, and Delano Peak.

The detailed gravity and ground magnetic profiles are located

within the Monroe and Joseph KGRA's which are both in the U.S.G.S.
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15-minute topographic quadrangle of Monroe. Figure 3 shows the

general areas covered by detailed gravity and ground magnetic data.

Physiography

The survey area lies in the transition zone between the Basin and
Range physiographic province to the west and the Colorado Plateau
province to the east. Topographically the area is extremely rugged,
with elevations ranging from 1550 m in the valleys to over 3700 m in
the Tushar Mountains.

Major geographic features of the survey area are shown in Figure
2. Sevier Valley extends south to north through the survey area. The
northern Sevier Plateau lies east of Sevier Valley, and the Tushar
Mountains and Pavant Range are on the west side. The Antelope Range
trends east-west directly across Sevier Valley in the central portion
of the survey area. The Sevier River, which provides the primary
drainage for the entire survey area, has cut a deep gorge through the
Antelope Range named Marysvale Canyon. Clear Creek, a tributary of
the Sevier River, drains a large area lying between the Pavant Range

and Tushar Mountains.

Previous Investigations

Geologic studies within the survey area have been conducted for
about the last 100 yr and continue today. ' The impetus for this work
has come from both academic interest in the thick accumulation of
volcanic rocks of Tertiary age and economic interest in the variety of
mineral deposits found here.

Dutton (1880) was one of the earliest investigators to study the
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High Plateaus of Utah section of the Colorado Plateau. Butler (1920)

covered subjects of economic interest, including precious metal,
massive sulphide, and alunite deposits. Callaghan (1939) provided the
first detailed description of volcanic stratigraphy in this region.
The results of field work by Callaghan and others through 1952 were
published as four U.S.G.S. geologic quadrangle maps, one covering each
of the 15-minute quadrangle maps within the survey area (Callaghan and
Parker, 196la, 1962a, 1962b; Willard and Callaghan, 1962). Discovery
of uranium mineralization in the Antelope Range near Marysvale in 1949
stimulated exploration and led to a study of the central uranium area
by Kerr and others (1957).

Recently, geologists of the U.S. Geological Survey remapped parts
of the survey area and have made progress in regional correlation of
volcanic stratigraphy in southern Utah. Rowley and others (1975)
studied areas south and west of the survey area. Steven and others
(1977) suggested a revised stratigraphy for the volcanic rocks of the
Marysvale area based on detailed field work and recent age-dating

information. Based on the same work, Cunningham and Steven (1977)

described two major collapse caldera structures in the region and
interpreted the evolution of these features. Steven and others (1978)
describe the most recent information available regarding the geology
of the Marysvale volcanic field.

A regional gravity survey by Sontag (1965) overlaps with much of
the region studied in this survey. Although his data were sparse in
mountainous areas, they did indicate the presence of major gravity

anomalies and thus served as a guideline in planning the field work




for the present survey. Brown (1974) conducted a gravity survey to
the north in Sevier and Sanpete valleys, and the gravity survey by
Fishman (1976) covers a large area east and south of this survey.
Brumbaugh (1977) studied regional gravity features west of the area of
this report area and considers specifically the use of gravity surveys
in exploration for geothermal resources.

Limited gravity and ground magnetic data were available from
field work of the 1976 Gravity and Magnetics class at the University
of Utah under the supervision of Dr. K. L. Cook. The results of
detailed ground magnetic surveys conducted in the vicinity of the Red
Hill and Joseph Hot Springs are shown in Figures 4 and 5,
respectively. The large anomalies across these features prompted the
collection of additional ground magnetic data which is discussed and
interpreted in this report.

Aeromagnetic data covering the survey area are available from the
aeromagnetic map of Utah (Zietz and others, 1976). A portion of the
data around the'regiona1 gravity survey area of this report is
included as a contour map in Figure 6. Eppich (1973) discusses and
interprets major features of this aeromagnetic data.

Since the present survey area contains a number of collapse
caldera features within a volcanic field, previous investigations of
the gravity signature over major volcanic fields and volcanic
subsidence structures elsewhere were reviewed. Investigations by
Yokoyama (1958) show gravity results over selected calderas in the
Japanese island-arc. Gravity lows of more than 20-mgal closure were

observed over the Kuttyaro and Aso calderas, whereas a gravity high of
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Figure 6. Total intensity aeromagnetic map of a portion of Utah, from
Zietz and others (1976). Area of regional gravity survey
is outlined.
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about 15 mgal closure was observed ovef the Volcano Mihara. Pakiser
(1964) noted a gravity low of about 70-mgal amplitude in the southern
Cascade Range near Lassen Peak in California. Kane and others (1976)
discuss a gravity low of about 50-mgal closure over the Long Valley
caldera, California, which is interpreted to be the result of about 3
km of volcanic material in the caldera assuming a density contrast of
0.45 gm/cc. Studies by Eaton and others (1975) show a large gravity
low of about 50-mgal closure in Yellowstone National Park. Here the
gravity low was interpreted as due not to low-density volcanic fill
but rather to a crystalline or molten batholith.

The San Juan vo]cahic field in southwestern Colorado consists of
numerous caldera structures associated with widespread silicic
vo]c&nism (Steven and Lipman, 1976). A gravity survey over the
Bonanza caldera in the northeastern part of the field (Karig, 1965)
revealed a gravity low of at least 12-mgal closure. This low was
" interpreted as due to 2500 m of volcanic tuffs and lava flows assuming
a density contrast of 0.2 gm/cc. Plouff (1972) made a gravity study

of the entire San Juan volcanic field. A large gravity low of over

25-mgal closure was associated with the volcanic field, although
individual gravity anomalies within the low were not obviously
associated with the pripcipal calderas. The regional gravity low was
interpreted as due to a crystalline batholith underlying the San Juan

volcanic field.




GEOLOGY

Stratigraphy

A lithologic map (Fig. 8) was prepared using the generalized
stratigraphic column shown in Figure 7. The column is based
principally on the work of Steven and others (1977), and contains some
major changes from the stratigraphy as interpreted by Callaghan
(1939). Since units of the stratigraphic column are described below
in general terms only, the above sources should be_consu]ted for more
detailed description of the rocks involved.

Rocks of Precambrian age are not recognized within the survey
area. The lowest stratigraphic unit consists of sedimentary rocks of
Paleozoic, Mesozoic, and Tertiary age. Rocks of Cambrian and
Ordovician age are found in the northern portion of the Sevier
15-minute topographic quadrangle, where they form the southernmost

extremity of the Pavant thrust described by Maxey (1946). Sedimentary

rocks of Paleozoic and Mesozoic age are exposed both near the Pavant
thrust and along the base of Deer Trail Mountain south of Marysvale.
Major formations within this unit include the Kaibab limestone,
Moenkopi and Chinle formations, Navajo sandstone (quartzite), and the
Arapien shale. Sédimentary rocks of Tertiary age are found primarily
in the north-central part of the survey area and consist of limestone,
siltstone, shale, sandstone, and conglomerate.

Above the sedimentary rocks lie the Bullion Canyon Volcanics.
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TERTIARY AND QUATERNARY ALLUVIUM - poorly to
moderately consolidated fluvial and lacustrine deposits
of the Sevier River formation and all younger deposits.

TERTIARY AND QUATERNARY BASALT - thin vesicular
olivine basalt flows of Miocene, Pliocene, and Pleistocene

age. Closely associated with the Sevier River formation.

MOUNT BELKNAP VOLCANICS -rhyolitic lava flows
and tuffs of Miocene age.
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Joe Lott Tuff Member of Mount Belknap

Volcanics - poorly to moderately welded silicic
ash-flow tuff.
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Figure 7.

TERTIARY INTRUSIVE ROCK - granitic to monzonitic
intrusive bodies of Oligocene and Miocene age.

BULLION CANYON VOLCANICS -intermediate lava flows
and volcanic breccias of QOligocene and Miocene age.

SEDIMENTARY ROCK -limestone, siltstone, shale,
sandstone, and conglomerate of Paleozoic, Mesozoic,
and Tertiary age.

Generalized stratigraphic column for rocks within the survey
area.
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This unit comprises a major portion of the Marysvale volcanic field
and is described by Steven and others (1977) as follows:
"The 0ligocene and Miocene Bullion Canyon Volcanics is a
complex assemblage of near source and outflow facies lava
flows, volcanic breccias, and volcanic mudflow breccias that
accumulated around a cluster of generally intermediate
composition volcanoes centered in the Tushar Mountains,
Antelope Range, and Northern Sevier Plateau."
Although progress has been made in distinguishing various members of
the Bullion Canyon Volcanics, it will remain undivided for the purpose
of interpreting gravity data. The lithologic map (fig. 8) includes as
Bullion Canyon Volcanics all units previously mapped as Bullion
Canyon, Dry Hollow, or Roger Park formations, following the suggestion
of Cunningham (1978, oral communication).

Intrusive igneous rocks of Tertiary age are associated with both
the Bullion Canyon Volcanics and the Mount Belknap Volcanics. The
intrusions range from monzonitic to granitic in compositfon, are of
variable texture, and trend east-northeast across the central portion
of the survey area. The largest exposures of this unit are the
"central intrusive" of Kerr and others (1957) located in the Antelope
Range, and the Dry Creek and Monroe Canyon intrusives in the northern
Sevier Plateau.

The Mount Belknap Volcanics is an important unit which resulted
from a change from intermediate to silicic volcanism in the Miocene
and the development of major collapse caldera structures. This unit
consists primarily of rhyolitic lava flows and ash-flow tuffs of

Miocene age. Eruptions apparently migrated southwestward from the




17

Antelope Range toward the Mount Belknap caldera over a period of a few
million years. Cunningham and Steven (1977) have established a
detailed stratigraphy for the Mount Belknap Volcanics, including both
an outflow and intracaldera facies. In this compilation, however, the
only subunit will be the Joe Lott Tuff member of the Mount Be]knap'
Volcanics. The Joe Lott Tuff member is a poorly to moderately welded
silicic ash-flow tuff which spread north, south, and east of the
source area as the result of a series of catastrophic eruptions. It
represents the largest-volume eruption of the Mount Belknap caldera
and was followed by collapse of the caldera. In some places the Joe
Lott Tuff member is up to 300 m thick.

Basalt of Tertiary and Quaternary age is intercalated with the
alluvial unit of the same age lying above it and consists of generally
thin vesicular olivine basalt flows. The basalt may be correlated

with late Cenozoic extensional faulting and is therefore included in

- the stratigraphy.

Alluvium of Tertiary and Quaternary age includes the Sevier River
formation of Callaghan (1939) and all younger alluvial deposits. The
Sevier River formation consists of poorly to moderately consolidated
fluvial and lacustrine deposits, and therefore is not expected to show
a significant density contrast with recent alluvium of the major

basins such as Sevier Valley.

Structure

Data shown on the structural geology map in Figure 10 were

compiled from the work of Hintze (1963) and Cunningham and Steven
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EXPLANATION

Normal fault, U on upthrown side,.
D on downthrown side

Inferred normal fault, U on upthrown
side, D on downthrown side

Thrust fault, barbs on upper plate
of thrust sheet

s Outline of caldera or wall of cauldron

Figure 9. Explanation of symbols used in geologic structure map,
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(1977). Structural features consist of normal faults, thrust faults,
and collapse calderas or cauldrons.

The shrvey area lies within the structural transition zone
between the Colorado Plateau and the Basin and Range physiographic
provinces. Rowley and others (1978) discuss the age of structural
differentiation of these two provinces, and apparently they were
topographically differentiated by 24 m.y. ago. The main phase of
basin-range faulting in the High Plateaus began less than 22 m.y. ago
and continues today.

Normal faults are the dominant structural feature of the High
Plateaus, and are responsible for many of the topographic features.
Often there are zones of en echelon faulting as opposed to a single
fault. Normal faults and associated horsts and grabens generally
trend northerly, although some faults striking east-west occur
locally. Rowley (1968, p. 137) has compiled a rose diagram of strikes
of major faults near the southern Sevier Plateau. Avbimodal
distribution oriented at N. 250 W. and N. 350 E. is clearly indicated.
Such a distribution with modes at 60° to each other has been
interpreted by Moody (1966) as possible evidence for late Cenozoic
wrench faulting. A1l field evidence, however, indicates entirely
normal movement on the faults with no component of strike-slip motion
(Rowley, 1968). |

The Sevier fault is the most extensive normal fault in the survey
area. Dutton (1880, p. 31) described this fault as extending from the

Vermillion Cliffs to the northern High Plateaus of Utah and says:
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The maximum displacement is apparently attained a few miles
south of the Mormon village Monroe, and from that point
northward it rather rapidly diminishes. Between Glenwood
and Salina the apparent shear has become zero.
The Sevier fault scarp exceeds 1600 m in relief, which represents the
minimum throw on the fault (Rowley, 1968).

Although the eastern edge of Sevier Valley is marked by the
Sevier fault alone, the western side of the valley is marked by four
individual faults. The Elsinore fault marks the boundary between the
Pavant Range and Sevier Valley. This fault terminates just north of
the town of Joseph, and from there south to the northern flank of the
Tushar Mountains lies the Dry Wash fault. The Elsinore and Dry Wash
faults form a relatively colinear pair, yet have opposite directions
of displacement. Although direct evidence is not available, it is
possible these two faults evolved together with "scissors" motion.

The Tushar fault originates on the southern flanks of the
Antelope Range and extends southward, increasing to a maximum throw of

over 1000 m near Cottonwood Creek (Callaghan and Parker, 1962a). The

Tushar fault then diminishes abruptly and meets the East Branch Tushar

fault near Piute Reservoir. The Tushar and East Branch Tushar faults
are of opposite throw, and present the same relationship to each other
as the Dry Wash and Elsinore faults to the north.

Normal faults striking east-west can be found in the area called
the Clear Creek downwarp by Callaghan and Parker (1962b). The entire
drainage of Clear Creek is rather complicated structurally and
contains many small faults and folds.

Thrust faults are limited to those associated with the Pavant
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thrust (Maxey, 1946) in the northern portion of the Sevier 15-minute
topographic quadrangle. Although the Pavant thrust is rather
complicated in detail, the gross relations are simple. Above the
thrust plane lie sedimentary rocks of early Paleozoic age, and below
it lie sedimentary rocks of Permian to Jurassic age. Red Ridge is a
large hogback of resistant Navaho sandstone of Jurassic age which
structurally underlies the Pavant thrust. This feature is so
pronounced topographically that it can be easily recognized in ERTS
satellite imagery.

The Mount Belknap and Red Hills calderas have been recently
described by Cunningham and Steven (1977). The Mount Belknap caldera
(18 m.y. old) is a major subsidence structure located in the central
Tushar Mountains. The Red Hills caldera is a related smaller
structure located in the southern Antelope Range. Both calderas are
interpreted to have existed over high-level magma chambers above a
common source. Depth to the high-level magma chambers is interpreted
as 3 to 4 km based on thermodynamic calculations and analysis of the
Mount Belknap Volcanics. Two calderas related to the older Bullion
Canyon Volcanics are the Three Creeks cauldron and the Big John
caldera. The Three Creeks cauldron is a volcanic subsidence structure
(27 m.y. old) in the upper part of the Clear Creek drainage (T. A.
Steven, 1978, oral communication). This feature apparently collapsed
on one side only and is referred to as a cauldron instead of a
caldera, which, by definition, must be a somewhat circular depression.
The Big John caldera is located in Big John Flat in the Tushar

Mountains just south of the Mount Belknap caldera (C. G. Cunningham,
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1978, oral communication). This caldera was the source of an ash-flow
tuff member of the Bullion Canyon Volcanics found in the vicinity of
Delano Peak. Later eruptions filled the Big John caldera with Joe
Lott ash-flow tuffs of the Mount Belknap volcanics (Steven and others,

1978).

Geologic Control Data

Rock density and magnetic susceptibility data were compiled to
aid the interpretation of the geophysical data. Measurements of
density and magnetic susceptibility were made on samples collected
during the summer of 1977. Also, information was compiled from
available drill hole descriptions in the literature.

Although no deep drill holes exist within the survey area, Ritzma
(1972) describes three nearby deep wildcat oil wells. Two wells in
the Sigurd area north of Richfield (Standard 0i1 of California No. 1
unit and Champlin Petroleum No. 13-31 USA) indicate a great thickness
of the Jurassic Arapien formation lying beneath Sevier Valley. The
Arapien is composed largely of salt and extends to a depth of 2.5 km
below the valley floor. Another deep well in Antimony Canyon south of
the survey area (Tenneco No. 1 Unit) shows about 200 m of Bullion
Canyon Volcanics under]qin by a thick sedimentary section. A search
of drilling records at the Utah Geological and Mineral Survey yielded
one additional drill hole located a few kilometers east of Richfield.
This well showed volcanics down to a total depth of 200 m.

Drill holes within the survey area are limited to 11 shallow

thermal gradient holes drilled in the Monroe KGRA by the University of
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Utah during 1977. Locations of these holes are shown in Figure 12.
11 core samples were measured for density and 37 samples (core,
alluvium, or outcrop) were measured for magnetic susceptibility.
Appendix 4 Tists the results of these measurements and gives
descriptions of the drill holes. Densities were determined by
weighing each sample both in and out of water on a single beam
balance. Magnetic susceptibility was measured with a Geophysical
Specialties Co. Model MS-2 magnetic susceptibility bridge. Core and
outcrop samples were crushed to pea-size before measurement, and a
volume correction was made for the porosity of each sample. Density
measurements were also made on 49 surface rock samples collected
during the field season. Location and densities of these samples are
shown in Figure 11, and a Tisting and description of the samples is
given in Appendix 3.

A summary of the density and magnetic susceptibility measurements
is given in Table 1. Regional rock samples were assigned to the
proper unit of the generalized stratigraphic column (Fig. 7), and all
sample densities in that unit were averaged to give a representative
value. Data relevant to the detailed gravity and ground magnetic
surveys have been grouped according to drill hole, with one additional
group for two samples of outcrop basaltic andesite measured for
magnetic susceptibility. The data of Table 1, as well as density
measurements reported by previous investigators, were used to choose
reasonable densities for modeling gravity and magnetic profiles.

Sedimentary rock densities are difficult to determine due both to




Table 1. Summary of Geologic Control Data

Densities Relevant to Regional Gravity Survey

Rock'Unit] No. Samples Range (gm/cc) Average (gm/cc)
TQal 0 eemmmmmemmeme e
TQb 1 2.44 - 2,44 2.44
- Tm 13 2.26 - 2.51 2.42
Tmj 6 1.59 - 2.06 1.92
Ti 2 2.56 - 2.65 2.61
Tb 23 2.18 - 2.67 2.41
S 4 1.98 - 2.57 2.36
A1l Samples 49 1.59 - 2.67 2.36

Densities Relevant

to Detailed Gravity Surveys

2

Drill Hole No. Samples Range (gm/cc) Average (gm/cc)
M2 3 2.19 - 2.29 2.26
M3 3 2.29 - 2.51 2.41
M6 2 2.43 - 2.52 2.48
RH1 3 2.46 - 2.50 2.48
A11 Samples 11 2.19 - 2.52 2.40

Magnetic Susceptibilities Relevant

to Detailed Magnetic Surveys

Sample Group2 No. Samples

Average
(c.g.s. units)

M2
M3
M4
M5
M6
RH1
RH2
RH3
RH4
RH5
Outcrop

A1l Samples

]See Figure
2

NWPRWOROOMN—~=WWwWw

37

Range
(c.g.s. units)
0.0001 - 0.0006
0.0001 - 0.0005
0.0003 - 0.0006
0.0001 - 0.0001
0.0000 - 0.0001
0.0000 - 0.0001
0.0009 - 0.0013
0.0011 - 0.0017
0.0000 - 0.0003
0.0004 - 0.0024
0.0026 - 0.0042
0.0000 - 0.0042

7 for rock unit description

.0003
.0003
.0005
.0001
.0001
.0001
.0011
.0015
.0002
.0013
.0034

o OCOOOOCOOOO0O00O

.0007

See Figure 12 for location of drill hole. Al samples were

either alluvium (TQal) or Bullion Canyon Volcanics (Tb).
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the variable nature of the sedimentary sequence, and the small number
of surface samples collected from the relatively limited exposures of
sedimentary rock. The average density for sedimentary rocks indicated
in Table 1 is not considered a representative value due to the small
number of samples and the fact that none of the samples are Paleozoic
rock. Snow (1978) differentiated between Paleozoic and Mesozoic
sedimentary rocks, assigning densities of 2.8 gm/cc and 2.6 gm/cc,
respectively. His high density for Paleozoic rocks is based on
seismic refraction data and surface density measurements by other
investigators (Snow, 1978). Since the Paleozoic section in this
portion of Utah consists largely of Timestones and dolomites, the
densities for those pure minerals, which range from 2.71 gm/cc to 2.85
gm/cc (Berry and Mason, 1959), could be considered maximum values.
Carter (1978) reports 11 measurements of limestone densities in the
Mineral Mountains which range from 2.55 gm/cc to 2.97 gm/cc, and
average about 2.72 gm/cc. Brumbaugh (1977) reports 13 density
measurements of dolomitic limestones from the Cove Fort area just west
of this present survey. His measurements range from 2.29 gm/cc to
2.79 gm/cc, and average 2.64 gm/cc. Case and Joesting (1972) report
densities ranging from 2.3 gm/cc to 2.5 gm/cc for Mesozoic sedimentary
rocks in the central Colorado Plateau. Carter (1978) reports an
average density of 2.62 gm/cc for sandstone and quartzite of
unspecified age in the Mineral Mountains. Brumbaugh (1977) reports an
average density of 2.58 gm/cc for sandstone and quartzite of
unspecified age in his area. Brown (1975) reports mean densities from

gamma-gamma bulk density logs of a wildcat oil well located 40 km
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east-northeast of Richfield. Densities for Mesozoic sedimentary rocks
were found to range from 2.52 gm/cc to 2.67 gm/cc, except for the
Arapien formation which ranges from about 2.0 gm/cc to 2.1 gm/cc.
Considering all the above data, we might expect most sedimentary rocks
to fall in the density range of 2.5 gm/cc to 2.8 gm/cc, with even
wider variations possible in some cases. Additionally, there seems to
be an indication that Paleozoic sedimentary rocks are denser than
Mesozoic rocks, particularly since the Paleozoic section consists
mostly of limestones and dolomites.

Extrusive volcanic rock densities are relatively well determined
by the data in Table 1 due to the large number of samples, but
densities for intrusive igneous rocks are poorly determined since only
two samples were collected. Extrusive volcanic rocks (Bullion Canyon
Vé]canics and Mount Belknap Volcanics) show wide ranges of densities
with an average density very close to 2.4 gm/cc. One exception is the
Joe Lott Tuff Member of the Mount Belknap Volcanics, which averages
less than 2.0 gm/cc, and therefore can be expected to present a
density contrast with other extrusive volcanic rocks. The two
intrusive samples shown in Table 1 average close to 2.6 gm/cc, which
agrees well with 11 density measurements on granite averaging 2.6
gm/cc as reported by Brumbaugh (1977). However, Case and Joesting
(1972) report a range of 2.6 gm/cc to 3.2 gm/cc for Precambrian
intrusive rocks, and Snow (1978) assumed a density of 2.8 gm/cc for
intrusive rocks based primarily on seismic data. Carter (1978)
reports 34 samples of granite measured which range in density from

2.45 gm/cc to 2.77 gm/cc, with an average value close to 2.6 gm/cc.
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Considering the above data, extrusive volcanic rocks might be expected
‘to range from 2.3 gm/cc to 2.5 gm/cc, whereas intrusive igneous rocks
show a wide range of densities with most values in the 2.6 gm/cc to
2.8 gm/cc range.

The density of Tertiary and Quaternary alluvium is particularly
difficult to determine since it cannot be sampled directly. A
reasonable value of 2.0 gm/cc is suggested by Crebs (1976) based on a

density profile across alluvium west of the Mineral Mountains.




DATA ACQUISITION

Instrumentation

A1l observed gravity values were obtained with LaCoste and
Romberg Model G geodetic gravimeter No. 264. This instrument has a
precision capability of 0.001 mgal. At both the beginning and end of
the field work, the calibration of the gravimeter was checked‘by
" occupying the Salt Lake City calibration Toop. The results of this
test agreed well with those of previous surveys and the gravimeter was
judged to be operating properly.

Ground magnetic data were obtained using a Geometrics Model G816
proton precession magnetometer, which measureé the earth's total

magnetic field intensity with a precision of + 1 gamma.

Regional Gravity Data -

To conduct the regional gravity survey, field base stations were
established at both Monroe and Marysvale. Observed gravity values for
these bases were determined by tying them in a "ABABA" looping
technique to the Utah Gravity Base Station Network (Cook and others,
1971) stations in Beaver, Loa, and Richfield. Complete descriptions
of the field base stations are given in Appendix 1. Descriptions of
observed and computed gravity base station ties are given in Appendix
2.

A total of 953 regional gravity stations were established during
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the summer of 1977. A standard looping procedure was used to collect
these data, with each loop beginning and ending at a field base
station. Although loops were closed as often as possible, it was
sometimes necessary to take an entire day for one loop due to the
rugged and remote terrain throughout the survey area. Access was
usually by four-wheel drive vehicle, although it was occasionally
necessary to backpack the gravimeter to a location. One overnight
trip was necessary to establish stations along a remote ridge in the
Tushar Mountains.

Horizontal and vertical control was obtained from U.S.G.S.
preliminary 7-1/2 minute topographic quadrangle maps. Since the 40-ft
contour interval of these maps was too coarse to provide control at
arbitrary locations, stations were established only at benchmarks and

spot elevations.

Detailed Gravity Data

A total of 88 detailed gravity stations were established along
five profiles in the vicinity of hot springs within the Monroe and
Joseph KGRA's. Each gra?ity station was read twice and the readings
averaged in order to insure accurate data. Loops were closed to base
station about every hour to minimize the effects of the earth tides
and instrument drift. Horizontal and vertical control were provided
by surveying with a Hewlett-Packard model 3810 total station
electronic distance meter. The surveying was performed under contract
by Horrocks and Associates, consulting engineers, of Richfield, Utah

on August 12, 1977 (Mr. T. Jones, surveyor).
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Figure 12 shows the location of three detailed gravity profiles
in the Monroe Hot Springs area labelled "RH" (Red Hill), "SC" (Sand
Canyon), and "MC" (Monroe Canyon). Figure 13 shows the location of
two detailed gravity profiles in the Joseph Hot Springs area labelled
"J1" and "J2".

Detailed Ground Magnetic Data

A total of 840 ground magnetic stations were established along 19
profiles in the Monroe Hot Springs area, and a total of 105 stations
were established along two profiles in the Joseph Hot Springs area. A
standard looping technique was used to collect the magnetic data, with
each days work normally consisting of two closed loops taken back to
Monroe magnetic base. A complete description of the magnetic base is
given in Appendix 1.

Station spacing was 20 m in areas of special interest, i.e., near
the hot springs, and 50 m elsewhere. Five readings were taken at each
station and then avéraged in an attempt to reduce the high-frequency
magnetic noise associated with the volcanic environment. One reading
waé taken at the station itself, and four others were taken at points
about 3 m from the station toward the principal compass directions.

Figures 12 and 13 show the location of detailed magnetic profiles
within the Monroe and Joseph Hot Springs areas, respectively. Also
shown on these figures are locations of the detailed magnetic grids
(Figs. 4 and 5) surveyed in 1976 by the Gravity and Magnetics class at
the University of Utah under the supervision of Dr. K. L. Cook.

A large power transmission line extends directly through the
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Monroe Hot Springs area and caused a great deal of magnetic noise.
However, this noise was easily recognized by erratic magnetometer
readings and no reading was attempted in areas immediately under or

adjacent to the power line.




DATA REDUCTION

Gravity Data Reduction

Both regional and detailed gravity data were reduced on the
University of Utah UNIVAC 1108 computer using FORTRAN software
available in the Department of Geology and Geophysics. The reduction
program converted instrument readings to relative gravity values using
the appropriate gravimeter scale constants. Drift corrections were
made assuming linear drift between the initial and final base station
readings of a loop. Observed gravity values were computed as the
difference between the drift-corrected station value and the observed
gravity at the base station. Theoretical gravity values at sea level
were calculated using the International Gravity Formula of 1934
(Swick, 1942). A free-air correction factor of 0.30861 mgal/m and a
Bouguer correction density of 2.67 gm/cc were used, resulting in a
total elevation correction of 0.19683 mgal/m applied above the chosen
datum of sea level.

Although the chosen Bouguer correction density does not reflect
the average density of surficial volcanic rocks found throughout the
survey area (Table 1), the choice is considered reasonable. This
value does represent the average density for crustal rocks above sea
level (Nettleton, 1976, p. 157) and is a reasonable density for
sedimentary rocks believed to underlie the extensive volcanic cover.

Furthermore, since gravity surveys surrounding this survey have all
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used a 2.67 gm/cc reduction density, it will be possible to tie the
surveys together for future regional studies.

Simple Bouguer gravity anomaly values were determined by
subtracting the theoretical gravity values from the observed gravity
values. Complete Bouguer gravity anomaly values were computed by
adding terrain corrections (determined by techniques described in the
next section) to the simple Bouguer gravity anomaly values.

A total of 953 station locations and their respective complete
Bouguer gravity anomaly values were then machine plotted on a map at a
scale of 1:62500. Fifteen additional stations were incorporated into
the map from the work of Fishman (1976). These data were then
hand-contoured at a 1-mgal interval. Twenty station values were found
to be inconsistent with surrounding data probably due to elevation
errors and were omitted, leaving a total of 948 stations used to
construct the map. Figure 14 shows the final complete Bouguer gravity
anomaly map contoured at a 2-mgal interval.

A total of 88 gravity stations established along detailed
profiles were reduced in the same manner as the regional data except
that the reduction program was modified to accept elevation data to
the nearest 0.1 ft (0.03 m). Principal facts for both the regional

and detailed gravity stations are given in Appendix 5.

Gravity Terrain Corrections

Extreme topographic relief within the survey area required that
terrain corrections be taken out to a radial distance of 167 km (100

miles) from each station. After examining possible techniques and
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available software, a three-part procedure was chosen to compute the
terrain corrections. The three parts cover adjacent areas referred to
as the inner, intermediate, and outer zones. For all three zones, the
terrain corrections were computed assuming a density of 2.67 gm/cc.

The inner-zone terrain correction covers the area through zone E
of the Hayford-Bowie (U.S.C. & G.S.) terrain correction charts (Swick,
1942), i.e., out to a radial distance of 1.28 km from the station.
Standard U.S.C. & G.S. templates were used to estimate visually the
compartment elevations. For those cases in which the corrections in
zone C, B, or E exceed 1 mgal, the zone was divided into two parts and
re-corrected. Plouff (1977, oral communication) has found that
failure to follow this procedure will cause consistently positive
errors of 1 mgal or more in the correction. An inclined plane
approximation to the topography was used to estimate the correction
for zones B and C where possible. Sandberg's (1958) tables were used
for this purpose. Inner-zone terrain corrections were computed from
compartment elevation estimates using a Hewlett-Packard HP9100B
programmable calculator.

The intermediate-zone terrain corrections were computed using a
FORTRAN program written by Hardman (1964) as modified by Carter
(1978). The program used a "digital terrain model", available from
Fishman (1976), which was prepared by digitizing topographic maps on a
1-km grid. The correction is computed for the area between inner and
outer squares centered on the station and measuring 2 km and 40 km on
a side, respectively. There is some mismatch in going from the

circular pattern of the inner zone to the square pattern of the




40
intermediate zone. The error introduced thereby is largely a function
of the nature of the terrain at the transition between the zones.
This method has been used in many previous gravity surveys (Hardman,
1964; Fishman, 1976; Brumbaugh, 1977; Case, 1977; and Cartef, 1978);
and apparently the error introduced is minimal.

The outer-zone terrain corrections were computed using a FORTRAN
program written by Plouff (1977). The program uses topographic data
on a geographic grid of arbitrary spacing, and ca]cu]ates the
correction by approximating the gravity effect of a rectangular
compartment with a vertical line mass at the center of the
compartment. Correction is made for the effect of the earth's
curvature. For this survey, digitized topography on a 3-minute grid
was obtained from the U.S. Geological Survey in Denver and used to
compute terrain corrections for the circular area from 22.6 km to 167
km radial distance from the station. The inner radius of 22.6 km was
chosen so that it contained the same amount of surface area as the
40-km outer square of the intermediate zone. Although some error is

again introduced in changing from a square to a circular pattern, the

above procedure should minimize the error.

The total terrain correction for each station was taken as the
sum of the inner, intermediate, and outer-zone corrections for that
station. The largest correction was 51.14 mgal for the station
located on Mount Baldy (elevation 3680 m) in the Tushar Mountains.
The smallest correction was 1.83 mgal for a station in gently rolling
terrain near the Pavant Ranger Station. The average terrain

correction throughout the survey area was 6.41 mgal.
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Table 2. Comparison of Terrain-correction Values

Station Name Terrain Station Name Terrain Difference
(This Survey) Correction (Previous Survey) Correction

"A" : "B" A-B

(mgal) (mgal) (mgal)
MH140 2.99 RS5 v 2.39 - +0.60
MH140 2.99 76-146 2.89 +0.10
MH149 2.13 RS45 2.84 -0.71
MH493 4.03 RS94 3.24 +0.79
MH498 3.62 RS96 2.87 +0.75
MH511 3.78 RS103 | 2.95 40.83
MH548 3.76 RS82 3.11 +0.65
MH606 3.77 RS126 3.42 +0.35
MH719 6.98 RS123 6.26 +0.72
MH875 3.73 76-133 5.36 -1.63
MHI33 6.44 RS65 5.24 +1.20

R.M.S. Difference = 0.85 mgal
Sources of previous data:
"RS" stations - Sontag (1965)

"76" stations - Gravity and Magnetics class, Univ. of Utah,
Fall, 1976, under supervision of K. L. Cook.
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Comparison was made between 11 corrections of this survey with
terrain corrections determined at the same locations by previous
investigators. The results of this comparison are shown in Table 2.
Close agreement between values cannot be expected since the
corrections from previous surveys were taken out to a distance of 58
km only, whereas in this survey the terrain corrections were taken out
to 167 km. This difference is the apparent cause of generally higher
values determined in the present survey. Also, terrain corrections in
the previous surveys were made with 15-minute topographic quadrangles,
whereas terrain corrections for the present study were made with 7-1/2
minute quadrangle maps. In view of the different techniques and maps
used, the comparison does indicate that the terrain corrections
determined herein are reasonable values, and apparently no gross

errors were made.

Ground Magnetic Data Reduction

The first step in reducing the ground magnetic data was to
average the five total magnetic field intensity readings taken at each
station. Diurnal corrections were then made with a hand calculator by
assuming linear change of the earth's magnetic field between
successive readings at the base station. Diurnal corrections
generally ranged between 10 and 40 gammas. Drift of the proton
precession magnetometer was considered negligible. Because of the
small areal extent of the magnetic surveys, corrections were not made
to remove the earth's main magnetic field gradient. Diurnal-corrected

values were then subtracted from the total magnetic field intensity
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value at the Monroe magnetic base to obtain the drift-corrected total
magnetic field intensity anomaly. A listing of magnetic anomaly
values for all magnetic profiles is given in Appendix 6.

The reduced ground magnetic data collected in the Monroe Hot
Springs area were plotted as profiles and hand-smoothed to reduce the
effects of both cultural noise and noise due to surficial volcanic
rocks. Smoothed values were plotted on a map at a scale of 1:4800 at
50-m intervals along the profiles and contoured at an interval of 100
gammas. The resultant total magnetic intensity anomaly map is shown

in Figure 15.

Error Analysis

Errors associated with the ground magnetic data are difficult to
estimate quantitatively. Re-occupied magnetic stations were generally
repeatable to within 10 gammas, which is a reasonable estimate of the
error therein. However, the magnetic data are subject to terrain
effects, cultural noise, and near-surface volcanic rocks within the
survey area. These effects must be considered when interpreting the
magnetic data.

Errors associated with gravity data can be attributed to
uncertainties in horizontal and vertical control, tidal effects,
instrument drift, terrain corrections, and the Bouguer reduction
density. These errors will be analyzed for both the detailed and
regional gravity data considering an "average" case for a station in
moderate.terrain, and a "worst-possible" case for a station at extreme

elevation in rough terrain.
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Consider first the detailed gravity data collected along the
precisely surveyed profiles. Vertical control was guaranteed to + 0.1
ft (0.03 m) which corresponds to 0.006 mgal error. Horizontal control
error is negligible. Since the data were not corrected for tidal
effects, errors therein shall be included in the estimate for
instrument drift. Considering that loops to base station were closed
about every hour, the average error is'estimated to be 0.05 mgal but
could be . as high as 0.15 mgal in the worst case. Terrain correction
errors are estimated using the "rule-of-thumb" suggested by Plouff
(1977, oral communication) of 10 percent of the total terrain
correction. Following this guideline an average terrain correction
error of 0.5 mgal should be expected, and possibly up to 1.0 mgal in
the worst case. Errors associated with the Bouguer reduction density
are thought to be small due to relatively low relief encountered along
the detailed gravity profiles. In summary, the detailed gravity data
are subject to an average error of about 0.6 mgal and possibly 1.2
mgal error in the worst case.

The regional gravity data are subject to the same errors as the
detailed data, but the magnitude of the errors is greater due to less
accurate vertical control and extreme topographic relief. Horizontal
and vertical control were obtained from U.S.G.S. preliminary 7-1/2
minute topographic quadrangles. Horizontal control error is again
estimated as negligible. Vertical control error is dependent on the
type of station occupied. U.S.G.S. bench mark elevations are subject
to negligible error, whereas spot elevations are subject to errors of

one tenth the map contour interval, in this case 4 ft (J. Zuck, 1978,
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oral communication). Since most gravity stations were established at
spot elevations, an average vertical control error of 0.2 mgal is
estimated, but could be as high as 0.4 mgal. Errors due to tidal
effect and instrument drift are significant since regional gravity
loops were often closed only once per day. An average error of 0.1
mgal is estimated, with a worst case estimate of 0.4 mgal. These
estimates are based on comparisons of simple Bouguer values at 11
stations which were occupied twice ﬁuring the collection of data.
Observed changes ranged from 0.02 mgal up to 0.28 mgal, with an
average change of 0.12 mgal.

Of all the possible errors in the regional gravity data, the
greatest is believed due to the terrain corrections. Applying the
“rule-of-thumb" of 10 percent terrain correction error mentioned
above, an average estimate would be 0.6 mgal and could be greater than
5 mgal for some stations in the Tushar Mountains. Even this estimate
does not take into account the error due to the choice of 2.67 gm/cc
for the terrain correction density. This error cannot be estimated

quantitatively without additional information regarding subsurface

densities, but the geologic control data would suggest real densities
somewhat lower than 2.67 gm/cc. Such errors expressed in the regional
gravity data will appear as isolated complete Bouguer gravity anomaly
highs correlated with extreme topographic features.

Error associated with the Bouguer reduction density of 2.67 gm/cc
is also difficult to estimate without subsurface density information.
Qualitatively, the errors will represent the cumulative effect of

densities other than 2.67 gm/cc from the datum plane of sea level up
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to the station elevation. These effects are expected to be
significant over the broad high plateaus in the survey area which
stand about 1500 m above thé valleys. If the density of the plateaus
is less than 2.67 gm/cc as expected, the error is such that the
complete Bouguer gravity anomaly values will be more negative than if
the true density was used in the Bouguer reduction.

In summary, the uncertainty in the regional gravity data is
expected to be about 0.9 mgal for the average case, and up to 6 mgal
or greater in the worst case. Errors from improper choice of density
in the terrain and‘Bouguer corrections are not included in these
quantitative estimates, therefore the qualitative effects described
above must be considered when interpreting the regional gravity data.

In an attempt to evaluate further in a qualitative manner the
effects of different reduction densities, a small portion of the
regional gravity data was reduced using 2.5 gm/cc for both the terrain
and Bouguer correction densities. Figures 16 and 17 show the complete
Bouguer gravity anomaly data reduced at 2.67 and 2.5 gm/cc,

respectively. These figures cover the area containing the highest

elevations and most rugged terrain of the survey region, and show a
large gravity low believed due to lTow-density material in the Mount
Belknap caldera. Mount Belknap and Mount Baldy are two peaks of
abrupt topographic relief with gravity stations on top of them. It
can be seen in both figures that the contours are disrupted in the
vicinity of these peaks. Since these disruptions are gravity highs
that are closely associated with extreme topography, they are believed

to be the result of too high a reduction density assumed for the
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terrain correction. These effects were smoothed out in the complete
Bouguer gravity anomaly map shown in Figure 14. Although the gravity
Tow associated with the Mount Belknap caldera exists in both figures,
the shape and magnitude of the anomaly are changed significantly. The
values in the map reduced at 2.5 gm/cc are more positive, which is
'apparently the result of the lower Bouguer reduction density. The map
reduced at 2.5 gm/cc is judged to present smoother and more
"realistic" data than the 2.67 gm/cc reduction density map, even
though the differences are not strongly pronounced. This is believed
to be an indication that 2.5 gm/cc is a more accurate Bouguer

reduction density than the 2.67 gm/cc used.




DATA PROCESSING

It was considered desirable to process the regional gravity data
in order to study both the regional gravity trends and the residual
gravity after removal of the regional gravity. The technique chosen
to accomplish this was to fit polynomial surfaces of different orders
to the gravity data as described by Montgomery (1973). Although this
method is not as quantitative as wavelength filtering in terms of the
actual wavelengths in the data that are filtered, it does have the
advantage of being less troubled by edge effects. Since the gravity
data show a steep gradient along the northern portion of the survey
area, the minimization of edge effects was considered highly
desirable. A number of recent gravity surveys (Crebs, 1976;
Brumbaugh, 1977; Sawyer, 1977; and Case, 1977) have used both
polynomial fitting and wavelength filtering to produce residual
gravity maps. Although some differences between the two types of maps
have been observed, they generally produce similar residual maps. For
this reason, polynomial fitting alone was considered sufficient to

accomplish the goal of pemoving the regional trends.

Preparation of Data

To enable machine-contouring of the polynomial surfaces and
residual gravity maps, it was necessary to produce data on a regular

grid from the randomly-located gravity station data. This was
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accomplished by hand-digitization of the complete Bouguer gravity

anomaly values which had been hand-contoured on a map at a l-mgal
interval. The Universal Transverse Mercator (UTM) grid system of 1-km
grid spacing was used. An array of 47 by 58 data points was thus
generated, covering the area from 368 km E to 414 km E, and from 4233
km N to 4290 km N, respectively, within zone 12 of the UTM grid
system. This data grid was machine-contoured at a 2-mgal interval and
the resulting complete Bouguer gravity anomaly map is shown in Figure
18.

It is important to consider the aliasing effect of the
digitization process. The l-kﬁ digitizing interval will cause
aliasing of all frequencies in the data higher than the Nyquist
frequency of 0.5 cycles/km. It must be noted that the original
acquisition of the data also causes aliasing, although a specific
Nyquist frequency cannot be calculated for the irregularly spaced
station data. However, since 948 stations were used to construct a
map covering about 2600 km2, the average station density is about 0.36
station/km?. A rough estimate, then, is that the data acquisition
itself caused aliasing of frequencies higher than about 0.18
cycles/km. Since aliasing due to digitization removed only those
frequencies higher than expected to be found in the original data, the
digitization process should not noticeably change the original data.
Indeed, a comparison between the two cdmp]ete Bouguer gravity anomaly
maps generated from random and gridded data (Figs. 14 and 18,

respectively) shows them to be similar.
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Figure 18. Complete Bouguer gravity anomaly map of the survey area.
Machine-contoured from 1-km digitized data.
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Polynomial Surface Filtering

A1l polynomial surface calculations were made using FORTRAN
computer programs originally written by Dr. Jerry R Montgomery. The
gridded regional gravity data was used to compute polynomial surfaces
of orders 1 through 10 which represent a best fit to the gravity data
in a least-squares sense. The R.M.S. residual between the polynomial
surface and the gridded gravity data was computed for each order
polynomial, and is shown plotted in Figure 19. This curve was
analyzéd to help decide which order polynomials provide best fit to
the data. The breaks on the curve shown at the third-, fifth-, and
seventh-order polynomials indicate these to be the best choices. The
polynomial surfaces and residual gravity maps for these orders were
then machine-contoured at a 2-mgal interval. A tenth-order polynomial
surface and residual map were also produced since this high-order
surface closely approximates the origina] data and is similar to a
low-pass gravity map. The third-, fifth-, seventh-, and tenth-order
polynomial surfaces are shown in Figures 20, 21, 22, and 23,
respectively. The corresponding residual complete Bouguer gravity

anomaly maps are shown in Figures 24, 25, 26, and 27, respectively.
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R.M.S. residual vs. order of polynomial surface
determined for gridded gravity data. Arrows show
order of surfaces and residual maps selected for
analysis.
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Figure 21. 5tk-order polynomial surface gravity anomaly map.
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Figure 23. 10th-order polynomial surface gravity anomaly map.
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INTERPRETATION

Methods of Interpretation

Both qualitative and quantitative techniques were used to
interpret the gravity and ground magnetic data into a coherent
geologic picture. The major features of the regional gravity data
were first qualitatively correlated with known geologic features.
Polynomial residual gravity maps were also studied to help clarify
those features disquised by regional effects in the original data.
Interpretive geologic cross sections were constructed along four
regional gravity profiles. The detailed gravity and ground magnetic
data were interpreted in a similar manner, and include four models in
the Monroe Hot Springs area and two models for the Joseph Hot Springs
area.

Interpretative geologic cross sections were constructed using

both forward and inverse two-dimensional gravity and magnetic modeling
techniques. The specific computer programs used to accomplish this
are described by Snow (1978) and employ techniques developed by
Talwani and others (1959) and Talwani (1965). Although the programs
are capable of modeling finite strike-length ("2-1/2-D") bodies, this
option wasbnot used since in most cases the advantages are outweighed
by the added complexity of the technique (John H. Snow, 1978, oral
communication).

Modeling of the ground magnetic data was relatively simple since

e e ——
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the program calculates the magnetic effect of an arbitrarily-shaped
two-dimensional body, i.e., it is possible to include the surface
topography in the model itself. Modeling of gravity data in areas of
extreme topographic relief presented a more complex problem since the
complete Bouguer gravity anomaly values had been reduced to a datum of
sea level using a Bouguer reduction density of 2.67 gm/cc. Modeling
of the complete Bouguer gravity anomaly values directly would be
inappropriate due to large masses of low density volcanics in the
Pavant Range, northern Sevier Plateau, and Tushar Mountains. As
mentioned previously, the complete Bouguer gravity anomaly values over
these regions are more negative than if they had been reduced to a
datum using a more appropriate density, i.e., 2.3 to 2.5 gm/cc. The
quantitative estimates of depth, etc. in the geologic cross sections
would be improperly biased uniess some correction is made for this
effect.

Initially it was thought that the problem could be solved by
using the technique of Smith (1973), in which free-air gravity anomaly
values are modeled and the surface topography is included in the
model. This method essentially lets the modeling program perform the
Bouguer reduction, and additionally corrects for the gross trend of
the terrain, i.e. the trend perpendicular to the profile direction.
Unfortunately, the technique does not correct for terrain effects due
to surface irregularities near the station. A few tests on the data
in this survey showed such effects to be significant in the free-air
gravity anomaly values, thereby making it imprdctica] to model such

"noisy" data.
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A technique better suited to the data of this survey, though
still not ideal, is that used by Brown (1974). This method uses what
is referred to as the "corrected" complete Bouguer gravity anomaly

determined by the equation:

C ]

C + 0.01276 (2.67 - D) H + ((D/2.67) - 1) TC
where:

C' = Corrected complete Bouguer gravity anomaly value in mgal,
assuming material of density D gm/cc above datum.

C = Complete Bouguer gravity anomaly value in mgal,
reduced using Bouguer density of 2.67 gm/cc.

D = Density of mass above datum in gm/cc.
H = Height of station above datum in feet.

TC

Terrain correction of station in mgal, calculated
using assumed density of 2.67 gm/cc.

It should be noted that this equation differs from that given by Brown
(1974) in that I have changed the sign of the second term from
negative to positive. An examination of his profiles showed that
apparently he used the equation as given herein, and the discrepancy
is the result of a typographical error.

The concept of this corrected complete Bouguer gravity anomaly is
simple. The datum is chosen as the lowest station e]eyation along a
profile, and all gravity values along that profile are then reduced
down to the datum using a more appropriate density for the surface
material than 2.67 gm/cc. The terrain correctfon is also recalculated
using the new density. The corrected complete Bouguer gravity anomaly
values are now assumed to lie along the elevation of the datum, and

the two-dimensional modeling program is used to simulate the effects
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of bodies of various densities lying below the datum. By showing the
flat-topped two dimensional model with the actual surface topography
superimposed above it, a real-looking geologic cross section is
produced and gross bias due to improper reduction density should have
been eliminated. The primary disadvantage of this technique is that
one must model all the mass above the datum elevation as one specified
density, even though this might contradict the known geology.

The locations of gravity profiles are shown in Figure 28, and
detailed ground magnetic profile locations are shown in Figures 12 and
13. Profiles were selected such that they cross perpendicular to the
trend of the various anomalies as much as possible in order to satisfy
the two-dimensional modeling assumption. Regional gravity profiles
were located neak to or through gravity stations whose corrected
complete Bouguer gravity anomaly values were projected onto the
profile along the trend of the gravity contours. All gravity values
were corrected to a datum equal to the elevation of the lowest station
along the profile, and assumed a density of 2.4 gm/cc for material
above the datum. Profiles of the surface topography are included in
each gravity model, but since they were plotted as straight lines
between the elevation at each station the profiles may not accurately
reflect topographic changes between stations.

A1l models were constructed by first compi]ing an initial model
from the known structure, lithology, and geologic control data as
described previously. Models were then adjusted as necessary to
obtain a good fit to the geophysical data yet remain as consistent as

possible with the known geology. Models were kept as simple as
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possible by adding subsurface bodies only when necessary. Regional
profiles were modeled first, and then used as guidelines for modeling
of the detailed profiles. Although the cross sections shown herein
are not unique, they are believed to show reasonable interpretations

of the subsurface geology.

Regional Gravity Survey

1) Complete Bouguer Gravity Anomaly Map

In general, gravity features on this map (Fig. 14) can be clearly
correlated with the known geology. Major features of the map will be
qualitatively discussed here, whereas quantitative interpretation of
features along selected profiles is provided later.

One of the most striking features of the map is the steep
regional gravity anomaly containing over 30 mgal relief which lies in
the southern Pavant Range. The gradient follows closely the contact
petween sedimentary rocks and Bullion Canyon Volcanics, which is
believed in part to be the cause of the gradient. Other subsurface
changes which may contribute to this gradient are the deepening of the

Moho eastward and the Cordilleran hingeline of Utah (Stokes, 1976)

across which the carbonate Paleozoic section found to the west thins
rapidly eastward as the Mesozoic sedimentary.section thickens.
Distinct gravity lows are observed over alluvial-filled grabens
throughout the survey area. Gravity contours in the Sevier Valley
graben west of Monroe indicate that the graben either becomes
shallower from north to south towards the Antelope Range, or

alternatively, the downdropped block becomes more dense to the south
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as would result from thinning of the low-density Arapien salt-shale
formation known to underlie Sevier Valley near Richfield. A smaller
graben is indicated by closed gravity contours in the vicinity of
Joseph. The lowest gravity values in the survey area are found just
south of Marysvale. The large somewhat circular gravity low here is
interpreted as due to a deep graben. Although the circular shape
might suggest a caldera as the source of this anomaly, this
interpretation is not considered viable because of the absence of
closely associated ash-flow tuffs that are a necessary component of
caidera development. A smaller graben southeast of the Marysvale
graben in the area known as the "elbow" is indicated by the extension
of the Marysvale Valley gravity low into this region.

Gravity gradients are associated with most of the Basin and Range
normal faults found throughout the survey area. The Sevier, Elsinore,
Dry Wash, and Tushar faults are all clearly expressed in the gravity
data due to the density contrast between the volcanics and alluvium.
Two previously unmapped faults are indicated by gravity gradients on
the southeast and northeast side of the Marysvale Valley graben. The
fault on the southeast side has no apparent surface expression, and
trends northeast crossing the valley just north of Piute Reservoir,
The fault indicated by the gravity gradient on the northeast side of
the Marysvale Valley graben trends northwest and is believed to lie
between the Sevier River and the Bullion Canyon Volcanics mapped due
west of Marysvale by Willard and Callaghan (1962). The East Branch
Tushar fault, mapped by Willard and Callaghan (1962), is not

manifested in the gravity data and therefore must be of very limited
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throw or cause Tlittle density contrast.

The belt of igneous intrusions trending east-northeast across the
survey area do not individually express themselves in the gravity
data. A small deflection in the contours a few km northeast of the
Red Hills caldera may be related to the central intrusive in the
Antelope Range, but this is not certain. The Dry Creek Canyon
intrusion is not manifested in the gravity data. A large circular
gravity high in the northern Sevier Plateau east of Monroe may be due
to a large intrusive body here, as suggested by the exposed Monroe
Canyon intrusion which lies on the southern side of this anomaly.

In general, gravity lows are observed over known calderas in the
survey area. These gravity lows are believed due to low-density
volcanic fill providing a contrast with denser surrounding and
underlying sedimentary and/or igneous rocks. The Mount Belknap
caldera is expressed clearly as an oval-shaped gravity low of about 10
mgal relief. The Big John caldera corresponds with a small closed
gravity low and a perturbation of the contours on the south side of
the Mount Belknap caldera gravity low. The Red Hills caldera
corresponds with a circular gravity low of about 3 mgal closure. The
signature over the Three Creeks cauldron is not clear, if present at
all. Although the gravity map does show distrubed contours in this
area, without further geologic information no interpretation can be
made.

A linear gravity anomaly of about 10 mgal relief lies across the
west-central portion of the survey area, and trends east-northeast

along the northern edge of the Mount Belknap and Red Hills caldera and
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belt of intrusive rocks. Where this trend intersects the Sevier fault

zone, the gravity gradient along the Sevier fault is clearly
disrupted. This disruption may be due to thicker accumulations of
low-density material in this portion of the northern Sevier Plateau,
possibly indicative of another volcanic source area here.

Two small closed gravity lows in the Clear Creek downwarp are not
believed related to a volcanic source area, but are interpreted as due
to accumulations of low-density Joe Lott Tuff or Sevier River

formation in small basins.

2) Polynomial Surface and Residual Gravity Anomaly Maps

Anaysis of the polynomial surface gravity anomaly maps (Figs. 20
to 23) shows an interesting progression from the low-to-high-order
surfaces. The third-order surface shows a large circular-shaped low
centered near Marysvale with two arms extending outward, one west
towards the Mount Belknap cladera and the other north along Sevier
Valley. The fifth-order surface shows further development of this
pattern as well as separation of the northern Sevier Plateau gravity

high into two distinct highs. The seventh-order surface shows almost

full development of the gravity low extending eastward into the
northern Sevier Plateau from the Marysvale Valley low. The
tenth-order surface (Fig. 23) is perhaps the most significant of all
the polynomial surface maps generated in that it shows the strongest
gravity features and filters out minor inflections associated with
weaker features. The strongest gravity features observed are the

Sevier Valley and Marysvale Valley grabens and associated lows, the




73

Pavant Range regional gravity gradient, the Mount Belknap caldera
gravity low, the low extending eastward out of the Marysvale Valley
graben into the generally high gravity values over the northern Sevier
Plateau, and the gravity high over the Tushar Mountains. Anomalies
correlated with the Big John and Red Hills calderas, Three Creeks
cauldron, Clear Creek downwarp, and Joseph graben are not seen in the
tenth-order surface and are minor features in terms of the regional
geology in the survey area.

With some exceptions, the polynomiai residual gravity anomaly
maps (Figs. 24 to 27) do not reveal features correlatable with the
known geology which were not obvious in the original data. The
exceptions occur in those areas obscured by large regional gradients
such as found in the Pavant Range and northern Sevier Plateau. The
best example is the large closed gravity low in the Pavant Range seen
most distinctly in the third- and fifth-order residual maps. Also,
northeast of this low, northwest-trending gravity contours are
observed in the third- through seventh-order residual maps. The
closed gravity low may be related to a Vo]canic source area in this
part of the Pavant Range, and perhaps related to the Three Creeks
cauldron. The northwest-trending contours may be related to a major
volcanic-sedimentary rock contact which was obscured in the original
data by the regional gradient. A close examination of the geologic
map of Callaghan and Parker (1962b) does suggest a lineation near the
northwest-trending gravity gradient northeast of which sedimentary
rocks extend farther southwest. This could be explained as a line

northeast of which the Pavant thrust carried sedimentary rocks farther
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southeastward. Another noteworthy feature in the residual maps is the
closed gravity low in the northern Sevier Plateau shown on the
seventh-order residual map. This could also indicate a volcanic
source area here, although no specific geologic evidence for this is

seen in the geologic map of Callaghan and Parker (196la).

3) Interpretive Geologic Cross Sections

a) Sevier Valley Profile

The gravity changes along this profile (Fig. 29) are interpreted
as due to combinations of effects from the Sevier Valley graben and
changes in thicknesses of both sedimentary rocks and Bullion Canyon
Volcanics. The gravity low is believed due to the alluvial-filled
Sevier Valley graben lying between the Elsinore and Sevier faults.
The depth estimate of 1300 m actually refers to the combined depth of
alluvium, Joe Lott Tuff, and Arapien salt-shale, all of which are
expected to have a density of about 2.0 gm/cc.

It was found impossible to fit the gravity data using a steeply
dipping contact along the Sevier fault. Although this fault is shown
as rather gently dipping, it is actually believed to consist of a
complex zone of en echelon faulting. A more precise interpretation of
the nature of the faulting here is shown later when the detailed
gravity data across the Red Hill Hot Spring are interpreted. The
Elsinore fault is shown as vertical since the low station density
across this feature did not constrain the model otherwise.

An interesting aspect of the model is that the Sevier Valley

graben is shown as asymmetrical. This asymmetry is apparent in the
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regional gravity map (fig. 14) as the main gravity low is centered
closer to the west side of the valley. This may indicate that the
bedrock-alluvium contact is steeper on the west side of Sevier Valley.

Deeper structures in the model are reasonable, but largely
conjectural. Beneath the Bullion Canyon Volcanics on either side of
the valley, a body of 2.6 gm/cc density is shown representing
sedimentary rocks. This body thins westward while a denser
sedimentary section of 2.8 gm/cc density thickens across the
Cordilleran "hingeline" of Utah as described by Stokes (1976). A
large intrusive body is shown underlying the northern Sevier Plateau
at the east end of the profile. The probable existence of an
intrusive body here is indicated by the exposure of quartz monzonite
in Monroe Canyon just south of this profile. Although the density of
2.8 gm/cc shown for this intrusive body may be slightly higher than
expected for this unit, 2.8 gm/cc is still a reasonable density and it
was necessary to use this value to fit the observed gravity data.

b) Pavant Range - Marysvale Valley Profile

This profile (Fig. 30) shows a total gravity relief of about 70
mgal between the Pavant Range and Marysvale over a distance of less
than 50 km. Although much of this steep gradient could be due to
deepening of the Moho across the Basin and Range - Colorado Plateau
transition zone, it has been suggested by Snow (1978) that much of
this gravity relief might be explained by near-surface geologic
changes. In order to test this hypothesis and its applicability here,
the model shown in Figure 30 was constructed by fitting the gravity

data using subsurface bodies of reasonable density and keeping them as
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shallow as possible.

The gravity data were successfully modeled within the upper 6 km
of the crust by assuming both lateral changes in the density of
underlying sedimentary rocks and a large density contrast between
Paleozoic carbonate rocks and Tertiary volcanics of the Marysvale
Volcanic field. The sedimentary rocks are shown as changing density
from 2.8 gm/cc on the north to 2.6 gm/cc on the south. If one
considers these bodies to represent Paleozoic and Mesozoic sedimentary
rocks, respectively, this picture is consistent with the changes in
the sedimentary sequence across the Cordilleran "hingeline" as
described by Stokes (1976). Additionally, the densities shown are
reasonable since the Paleozoic section here is largely limestone and
dolomites, and the Mesozoic section consists of less dense sandstones
and shales. Although Mesozoic Navaho Sandstone is known to crop out
south of the Pavant thrust, the extent of this unit at depth is not
known and cannot be determined from the sparse gravity data in this
area. One sample of Navaho Sandstone collected in this area (sample
MH415, Appendix 3) gave a density of about 2.4 gm/cc. Therefore,
since we cannot expect to differentiate the volcanics and Navaho
sandstone here, both units were modeled at 2.4 gm/cc density. It
should be emphasized that until additional geologic control (including
rock densities) are obtained in this area, the exact proportion of the
contribution to the gravity effect of the near-surface rocks versus
the effect of deepening of the !Moho must be considered uncertain.

A body of low-density material about 500 m thick is shown across
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the Clear Creek downwarp. This body represents the Joe Lott Tuff
Member of the Mount Belknap Volcanics which accumulated here during
eruption of the Mount Belknap caldera.

The rise in gravity values across the Antelope Range has been
modeled as an upwarp in the underlying sediments. An equally
reasonable interpretation would show this high as due to intrusive
material under the Antelope Range.

The alluvial-filled graben shown beneath Marysvale slopes gently
on the north side to a depth of 1200 m. As with the Sevier Valley
graben, the valley fill may in part consist of Joe Lott Tuff which
presents no appreciable density contrast with alluvium. A steep
gravity gradient on the south end of the Marysvale Valley graben is

modeled as due to a Basin and Range fault of about 1 km displacement.

c) Mount Belknap Caldera Profile

The gravity low over the Mount Belknap caldera (Fig. 31) is
interpreted as due to low-density volcanic material presenting a
density contrast with denser sedimentary and intrusive rocks.

Assuming a density contrast of 0.2 gm/cc between the volcanics and
sedimentary rocks, the caldera fill is shown to extend to a depth of
2500 m below the surface.

An alternative interpretation of the gravity low is possible if a
significant density contrast exists between the Mount Belknap
Volcanics in the caldera and surrounding Bullion Canyon Volcanics.
However, since the geologic control data do not support this

possibility, the first interpretation is preferred.
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The model of the Mount Belknap caldera shown here is similar to
that shown by Karig (1965) over the Bonanza caldera in the San Juan
volcanic field of southwestern Colorado. They are similar in terms of
the size of the caldera, the magnitude of the gravity low observed,
‘the density contrast used, and the interpreted depth of volcanic fill.
Although the model shown in Figure 31 does not consider the region
below the bottom of the volcanic fill, it is reasonable to expect a
crystalline batholith, perhaps granitic in composition, beneath the
caldera. Since 2.6 gm/cc is a reasonable density for both sedimentary
and intrusive rocks, no attempt was made to differentiate these units

in the model.

d) Tushar Mountains - Sevier Plateau Profile

The gravity low shown along this profile (Fig. 32) is interpreted
as due to the Marysvale Valley graben. The model indicates about 1200
m of alluvial fill, which may include considerable thicknesses of the
Joe Lott Tuff. The west side of the graben is marked by the Tushar

fault, along which displacement has been great enough in the area of

Deer Trail Mountain to expose sedimentary rocks lying beneath the
Bullion Canyon Volcanics. The east side 6f the graben is marked by a
vertical fault not shown on the geo]ogié map of Willard and Callaghan
(1962), but nevertheless supported by a distinctly linear contact
. between alluvium and Bullion Canyon Volcanics about 10 km in length
located just east of the Sevier River.

A small alluvial-filled graben of about 200 m depth is shown a

few kilometers east of the above unnamed fault, and coincides with
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alluvium between volcanics mapped by Willard and Callaghan (1962).
This graben is typical of the zone between the Sevier Plateau and the
Marysvale Valley graben which is believed to contain numerous en
~echelon faults of relatively small displacement.

It was necessary to model a large body of 2.8 gm/cc density
beneath the Sevier Plateau to fit the gravity data, which possibly
indicates the presence of a large intrusive mass at depth. Numerous
occurrences of alunitic alteration in this portion of the Sevier
Plateau (Willard and Callaghan, 1962) indicate past hydrothermal
activity, thereby lending support to the suggestion of a volcanic

source area with a large intrusive mass at depth.

Detailed Gravity and Ground Magnetic Surveys

1) Monroe Hot Springs Area

a) Total Magnetic Intensity Anomaly Map

This map (Fig. 15) shows a strong magnetic gradient with contours
trending parallel to the Sevier fault along the entire length of the
map. High magnetic values are observed over alluvium and low magnetic

values are observed over Bullion Canyon Volcanics of the Sevier

Plateau. This is interpreted as due to magnetite in the alluvium in
contrast with essentially non-magnetic altered volcanics found east of
Monroe. The details of the map are believed controlled by the actioq
of both thermal and non-thermal waters changing the magnetic characte?
of the alluvium by alteration of magnetite to a non-magnetic mineral.
The strong magnetic gradient across the Red Hill Hot Spring is

apparently the result of thermal spring waters altering magnetic




-

84

alluvium around the Red Hill tufa mound. As the contours extend
southwestward, they broaden and form a large "nose” swinging out into
the valley. This nose is possibly the result of surface waters
flowing out of Sand Canyon and altering the magnetic nature of the
alluvium. Alternatively, alluvial material brought down Sand Canyon
may be less magnetic than that from Order Canyon which drains into the
Red Hill Hot Spring area. This second interpretation is plausibie
since basaltic andesite of the Bullion Canyon Volcanics is mapped in
the drainage of Order Canyon but not in the drainage of Sand Canyon,
and basaltic andesite is presumed to be the source of the magnetic
alluvium. |

Of particular interest is the linear magnetic low which extends
southward almost 1 km from the central tufa mound of the Monroe Hot
Springs. This low is aligned with the Sevier fault and is interpreted
as due to alteration of magnetite in the alluvium by fluids rising

along the Sevier fault zone.

b) Red Hi1l Magnetic Profile (M77-1)

In this model (Fig. 33), the 700-gamma magnetic anomaly across
the Red Hi11 Hot Spring is shown due to a body of magnetic alluvium
and/or volcanics in Sevier Valley. The magnetic susceptibility value
of 0.003 c.g.s. units used for the body is reasonable as suggested by
a measurement of 0.0042 c.g.s. units on outcropping basaltic andesite
from the Sevier Plateau. It is difficult to imagine a body of
magnetic alluvium extending to the depth indicated in the model,

therefore a preferred interpretation is that beneath the alluvium
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there 1ies a block of magnetic basaltic andesite downdropped to the
west along the Sevier fault zone. The depth to the inferred volcanic
layer under the alluvium cannot be interpreted from the magnetic data
as there would be no significant susceptibility contrast across the
magnetic alluvium-basaltic andesite interface.

The southeastern edge of the magnetic alluvium body shown in the
model does not coincide with the near-surface bedrock-alluvium contact
revealed by the thermal gradient drillholes. This is believed due to
alteration of magnetite in the magnetic alluvium near the Red Hill Hot
Spring by fluids rising along a fault. As later models substantiate,
the fault related to the Red Hill Hot Spring is probably not the main
branch of the Sevier Fault Zone, but rather a major en echelon fault.
To distinguish between this important fault and the Sevier Fault zone
in general, the name Red Hill fault is suggested and will be used

herein.

c) Red Hill Gravity Profile ("RH")

The linear nature of the gravity observed along this profile
(Fig. 34) eliminates any interpretation showing a large displacement
of materials of different density along the Red Hill fault. The
interpretation shown in this model is that the Sevier fault zone
consists of a number of en echelon faults, of which the Red Hill fault
is an important member. The gravity model suggests that a downdropped
block of Bullion Canyon Volcanics lies between the main branch of the
Sevier fault and the Red Hi1l fault about 300 m beneath the alluvium.

This is consistent with the magnetic model previously discussed.
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A density of 2.4 gm/cc was used to model the Bullion Canyon
Volcanics as suggested by the geologic control data. The dip on the
Red Hill fault is shown as vertical as the gravity could not resolve
the subsurface otherwise. West of the main branch of the Sevier
fault, the alluvium is shown to extend to a depth of 1300 m as
suggested by the regional gravity profile constructed aéross Sevier

Valley.

d) SS Canyon Magnetic Profile (M77-14)

This profile (Fig. 35) crosses the linear magnetic low mentioned
previously which extends southward from the Monroe Hot Springs tufa
mound. This magnetic low is probably due to a zone of non-magnetic
alluvium created by thermal fluids rising along the Sevier fault. The
rise in magnetic values east of the Sevier fault was modeled as due to
a thin layer of magnetic alluvium representing material being carried
down SS Canyon. West of the Sevier fault the magnetic alluvium is
shown as thickening at location 1200 along what may be an en echelon
fault of the Sevier fault zone, or alternatively a zone of alluvium
which has not been affected by the thermal waters rising along the
Sevier fault.

A magnetic susceptibility value of 0.001 c.g.s. units was used to
model the magnetic alluvium washed down SS Canyon, as suggested by the
geologic control data. As mentioned previously, thé lower
susceptibility of the alluvium here as compared with the alluvium
being washed down Order Canyon may be due to less magnetic basaltic

andesite present in the drainage of SS Canyon.
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e) Sand Canyon Gravity Profile ("SC")

Similar to the Red Hill gravity profile, the linear nature of the
gravity profile along Sand Canyon (Fig. 36) suggests a zone of en
echelon faulting rather than one fault of large diéplacement. A small
fault of about 150 m displacement is shown at the mouth of Sand Canyon
near the alluvium-Bullion Canyon Volcanics ("bedrock") contact. The
bedrock is shown as level at that depth out to location 1400 where the
main branch of the Sevier fault cuts the bedrock and extends to a
depth of 1300 m to the west in Sevier Valley. A density of 2.4 gm/cc
was used for the Bullion Canyon Volcanics as suggested by the geologic
control data.

It should be mentioned that the detailed gravity could have been
modeled using one Tow angle alluvium-bedrock contact instead of a
series of en echelon faults. However, the interpretation of en
echelon faulting is preferred since drill holes across faults
elsewhere in the Monroe KGRA do indicate vertical or steeply dipping
faults near the surface.

Unfortunately, this gravity profile is not located coincident
with the magnetic profile in S§S Canyon, and the two cannot be compared
directly. However, they are similar in that they both suggest two
major en echelon faults, with a downdropped block of bedrock between

the faults at a depth of 100 m to 200 m.

2) Joseph Hot Springs Area

a) Joseph Magnetic Profile (J2)

The magnetic data along this profile (Fig. 37) are interpreted as
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reflecting changes in depth to the basaltic andesite unit of the
Builion Canyon Volcanics which comprises most of the outcrop in hills
east of the Dry Wash fault. The large magnetic peak occurs coincident
with the Tocation of basaltic andesite outcrop exposed at the top of a
20 m cliff. The magnetic low west of the Dry Wash fault is largely a
topographic effect from this cliff, although may in part be due to a
low susceptibility zone along the Dry Wash fault as indicated by the
downwarp in the magnetic body here. Both west and east of the Dry
Wash fault the magnetic values decrease slowly; this is believed due
to deepening of the basaltic andesite beneath alluvium and/or Joe Lott
Tuff.

The magnetic susceptibility value of 0.003 c.g.s. units assumed
for the basaltic andesite is based on a measurement of 0.0026 c.g.s.
units made on outcrop from a peak about 500 m east of Line J1. An
important feature of this model is that there has been relatively
little displacement of volcanics by the Dry Wash fault, and
consequently the volcanics should lie at a relatively shallow depth on

the downthrown (west) side of the fault.

b) Joseph Gravity Profile (J2)

This profile (Fig. 38) was extended beyond the limits of the
detailed gravity coverage in order to examine the full extent of the
gravity anomaly. Gravity stations from the regional gravity survey
were incorporated from west of the town of Joséph southeastward to
Poverty Flat.

The gravity values are surprisingly similar across the Dry Wash
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fault, and do not decrease until some distance northwestward of its
mapped location. This is interpreted to indicate shallow alluvium
directly northwest of the Dry Wash fault. However, a major fault of
about 800 m throw is postulated near the location of the Sevier River
about 500 m northwest of the Dry Wash fault.

Southeast of the Dry Wash fault the Bullion Canyon Volcanics are
shown to dip gently reaching a depth of about 700 m beneath Poverty
Flat. Alluvium above the Bullion Canyon Volcanics probably includes
significant thicknesses of Joe Lott Tuff, but the alluvium and tuff
are modeled as one since no density contrast between them is expected.

It should be noted that the lack of an anomaly corresponding with
the Dry Wash fault is explained as due to relatively little
displacement along the fault. However, the fault may extend to
considerable depths and be a major feature of importance to geothermal
exploration despite the fact that it creates no appreciable density

contrast.




SUMMARY AND CONCLUSIONS

Regional gravity data were collected throughout a portion of
south-central Utah in the vicinity of Monroe and Marysvale. These
gravity data were reduced to a datum of sea level using a Bouguer
reduction density of 2.67 gm/cc. Terrain corrections were computed
out to a radial distance of 167 km from the station also assuming a
density of 2.67 gm/cc. A complete Bouguer gravity anomaly map was
compiled from this data incorporating a total of 948 gravity stations.

Analysis of the complete Bouguer gravity anomaly map reveals a
strong correlation with most structural features mapped in the survey
area. A large regional gravity gradient in the northwest portion of
the survey area may be due to the contrast of dense sedimentary rocks
with less dense Tertiary volcanics of the Marysvale volcanic field, as
well as a lateral change in the density of the sedimentary rocks

across the Cordilleran hingeline, and only partly the result of

changes in depths to the Moho across the Basin and Range-Colorado
Plateau transition". Gravity lows are seen over the alluvial-filled
grabens of Sevier and Mafysva]e Valleys. Strong gravity gradients are
associated with most normal faults in the survey area, especially the
Elsinore, Dry Wash, Sevier, and Tushar faults. Gravity lows
correspond with the Mount Belknap, Big John, and Red Hills calderas.
The gravity data appear to be disrupted near the Three Creeks cauldron

but the exact signature is not clear. A belt of east-northeast-
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trending gravity contours is aligned with the northern edge of the
calderas and igneous intrusions and appears related to the Wah
Wah-Tushar mineral belt of southern Utah. The gradient along the
Sevier fault is disrupted where this trend intersects the northern
Sevier Plateau. This disruption may indicate the presence of a
volcanic source area in this portion of the Sevier plateau.

Polynomial residual gravity anomaly maps were produced and
analyzed. Generally the residual maps show features similar to the
original gravity data, except in those areas of strong regional
gradients. A residual gravity low in the Pavant Range was revealed
when the regional gradient was removed by a fifth-order polynomial
surface, and the gravity low may indicate a major volcanic source
area.

Four regional gravity profiles were modeled using two-dimensional
forward and inverse algorithms. Subsurface models were constrained by
both geologic control data and surface geology. A profile across
Sevier Valley shows this feature to be an alluvial-filled graben of
about 1300 m average depth, flanked on either side by major Basin and
Range normal faults. A profile from the Pavant thrust southward to
Marysvale Valley shows that the large regional gradient in the
southern Pavant Range can bé modeled by reasonable density changes in
the upper crust, and is not necessarily related to changes in the
depth to the Moho across the Basin and Range-Colorado Plateau
transition. A profile across the Mount Belknap caldera shows that the
gravity low may be due to low-density volcanic fill about 2500 m deep

assuming a density contract of 0.2 gm/cc between the surround and




98

underlying rocks. A profile across Marysvale Valley extends from the
Tushar Mountains to the northern Sevier plateau, and shows Marysvale
Valley to be an alluvial-filled graben of about 1200 m average depth,
also flanked on either side by large normal faults. Although all
depth estimates shown in these models are believed reasonable, it must
be remembered that they are very dependent on the chosen density
contrast. Sinée the density contrast is poorly determined by
available data the models shown must not be considered unique.

Detailed gravity and ground magnetic data were collected in the
vicinity of hot springs in both the Monroe and Joseph KGRA's. The
detailed gravity data employed precision levelling and were reduced in
the same manner as the regional gravity data. Total magnetic
intensity data collected along 19 profiles in the Monroe KGRA were
corrected for diurnal drift and compiled into a total magnetic
intensity anomaly map. This map shows a strong magnetic high over the
alluvium in Sevier Valley grading into a region of magnetic lows over
altered Bullion Canyon Volcanics east of the Sevier fault. This is
believed due to alluvium in Sevier Valley containing up to one percent
magnetite derived from a basaltic andesite unit of the Bullion Canyon
Volcanics. A strong magnetic gradient aéross the Red Hill Hot Spring
is believed due to thermal waters rising along the Red Hill fault, a
branch of the Sevier fault ?one. A linear magnetic low observed in
the vicinity of the Monroe Hot Springs is bélieved due to alteration
of magnetite in the alluvium by thermal fluids rising along the main
branch of the Sevier fault zone. |

Subsurface geologic models were constructed along six gravity and
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magnetic profiles in the Monroe and Joseph KGRA's using two-
dimensional modeling techniques. A magnetic profile across the Red
Hi11 Hot Spring in the Monroe KGRA shows that the large magnetic
gradient can be modeled as due to a body of magnetic alluvium and/or
volcanics in Sevier Valley just west of the Red’Hi11 fault. A model
of gravity data along the same profile suggests that the major throw
along the Sevier fault zone does not occur in the vicinity of the Red
Hi11 Hot Spring, but consists of a zone of en echelon faulting, as
evidenced by the linear nature of the gravity data. These data were
modeled with the main branch of the Sevier fault zoné located about
500 m west of the Red Hill Hot Spring, and about 300 m displacement is
shown along the Red Hill fault. A gravity and magnetic profile were
also modeled across the Monroe Hot Spring area. The magnetic profile
along SS canyon shows that a magnetic low observed near a hot spring
can be modeled as due to a zone of non-magnetic alluvium, presumably
due to alteration of magnetite in the alluvium by thermal fluids
rising along the Sevier fault. A gravity profile along Sand Canyon
was modeled showing one fault at the mouth of the canyon with 150 m
throw, and the main branch of the Sevier fault zone located about 500
m to the west.

A magnetic and gravity profile were also modeled across the Dry
Wash fault in'the Joseph KGRA a short distance south of the Joseph Hot
Springs. The magnetié data suggest relatively little displacement of
a basaltic andesite unit of the Bullion Canyon Vd]canics across the
Dry Wash fault. The. gravity data were modeled showing no significant

depth of alluvium on the downthrown side of the Dry Wash fault, but a
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major fault located about 500 m to the west near the Sevier River is
postulated to extend to a depth of about 800 m beneath the town of
Joseph.

In conclusion, the regional gravity survey yielded information
regarding both the location and nature of large-scale faulting
throughout the survey area. This information may be valuable to
future geothermal prospecting for resources which are not associated
with surface hot springs. Also, the depths of the major grabens have
been estimated and additional knowledge of the major volcanic features
throughout the area has been gained.

Information which should prove useful to the development of known
geothermal resources in the Monroe and Joseph KGRA's has been
interpreted from detailed gravity and ground magnetic data. In
particular, faults near the hot springs are interpreted to be zones of
en echelon faulting as indicated by the gravity data. Zones of low
magnetic intensity are believed related to thermal waters rising along
faults and altering magnetite in the alluvium to a non-magnetic
mineral. It is believed that the results of this study will aid the
development of the geothermal resources by helping to locate both test
and production dri]] holes in the most favorable positions. The
faults and depths indicated the gravity models can be used to predict
the locations of faults until such time as more specific data is
available. The magnetic lows in the Monroe Hot Springs area can be
considered preliminary target sites for drilling as they are probably

indicative of zones of fracturing and fluid flow.




APPENDIX 1

DESCRIPTION OF FIELD BASE STATIONS

MONROE GRAVITY FIELD BASE STATION

Designation:
Elevation:
Latitude:
Longitude:
Observed Gravity:
Description:

MARYSYALE GRAVITY FIELD

MHOO1

5357 ft (1633 m)

380 38.24' N

1120 7.24' W

979499.18 mgall

U.S.G.S. benchmark stamped "3E", located at
the top of two steps on the concrete front
porch of a private residence, northwest corner
of intersection of Third North and Main
Streets, Monroe, Utah.

BASE STATION

Designation:
Elevation:
Latitude:
Longitude:
Observed Gravity:
Description:

MH477
5866 ft (1788 m)
380 26.96"' N

1120 13.80' W

979437.80 mgall

U.S.G.S. benchmark stamped "H83", located 1 m
inside white picket fence, approximately 50 m
south of the Chevron station on west side of
Main Street just north of flashing yellow
signal, Marysvale, Utah.

MONROE MAGNETIC BASE STATION

Designation:
Magnetic Field:
Location:

lFor documentation

MB .

Arbitrarily assigned a value of zero.

Reading point is on top of flood control
levee, halfway between the two large drains
in the flood basin, about 100 m east of South
Sevier High School, Monroe, Utah.

‘regarding observed gravity values and gravity

base station ties, refer to Appendix 2.




APPENDIX 2
GRAVITY BASE STATION TIES

Observed Ties]

Observed Difference

Tie (A to B) Looping Technique (B-A, mgal)
University of Utah :

to Richfield ABABA -276.91
Monroe to Loa ABA - 94.94
Monroe to Beaver ABA | - 49.09
Monroe to Richfield ABABABA + 9.90
Moﬁroe to Marysvale ABABABA - 61.38

Computed Ties1

A B
Computed Published A-B
Difference Difference Error
Tie (mgal) (mgal) (mgal)

Univ. Utah to Beaver via
Richfield and Monroe -335.90 -336.05 + 0.15
Univ. Utah to Loa via
Richfield and Monroe -381.75 -382.00 + 0.25
Univ. Utah to Richfield -276.91 -277.05 +0.14
Richfield to Loa via ,
Monroe -104.84 -104.95 + 0.1
Richfield to Beaver
via Monroe - 58.99 - 59.00 +0.01
Loa to Beaver via Monroe + 45.85 + 45.95 +0.10

1AH base stations and observed gravity values taken from Cook and
others, 1971, except Monroe and Marysvale field bases which have been
described in Appendix 1. Ties made by M. Halliday using LaCoste and
Romberg gravimeter No. 264.




APPENDIX 3

GEOLOGIC CONTROL DATA RELEVANT TO THE REGIONAL GRAVITY SURVEY

Density 1
Sample (gm/cc) Rock Unit Description
MH002 2.25 Tbc Latite, brownish red
MHO53 2.31 The Latite, 1ight brown
MHO66 2.23 Tbc Chert breccia
MH068 2.53 Tbc Basaltic andesite, black, vesicular
MHO76 2.22 Tbe Basaltic andesite, black, vesicular
MHO77 2.29 Tbc Basaltic andesite, black, vesicular
MHO87 2.58 Tbhe Latite, 1ight reddish brown
MHO91 2.34 Tbc Latite, light brown
MH125 2.55 Tbc Latite porphyry, purple
MH127 2.53 S Quartzite, white
MH164 2.04 Tmj Welded tuff, white
MH166 2.41 Tbc Basaltic andesite, black, vesicular
MH202 1.59 Tmj Welded tuff, white
MH235 2.20 Tbc Tuff, white, altered
MH242 2.63 Tbec Latite, gray
MH254 2.65 Ti Quartz monzonite, white, pink tint
MH255 2.47 Tbc Quartz latite, gray
MH265 2.40 Tm Rhyolite, light gray
MH312 2.27 Thc Crystal tuff, light brownish gray
MH329 1.90 Tmj Welded tuff, white
MH332 2.06 Tmj Welded tuff, white
MH358 2.01 Tmj Welded tuff, white
MH392 2.36 Tbc Crystal tuff, light brown
MH399 2.18 - Tbc Latite, 1ight reddish purple
MH409 1.98 S Silty sandstone, yellow (Moenkopi)
MH415 2.37 S Sandstone, red, cross-bedded (Navajo)
MH420 1.93 Tmj Welded tuff, grayish white
MH460 2.41 Tm Tuffaceous rhyolite, reddish brown
MH528 2.46 Tm Tuffaceous rhyolite, reddish purple
MH533 2.44 Qb Basalt, black, vesicular
MH614 2.31 Tbc Basaltic andesite, black, vesicular
MH648 2.39 Tbhe Alunite, red and white
MH692 2.31 Tm Rhyolite, gray, flow-banded
MH712 2.55 Thc Latite porphyry, grayish purple
MH749 2.57 S Quartzite, reddish white
MH763 2.49 Tm Rhyolite, white (Mt. Baldy)
MH799 2.55 ’ Tbe Latite porphyry, red
MH800 2.46 Tbc Latite porphyry, gray
MH838 2.56 Ti Quartz monzonite, pinkish white

]Rock samples classified according to the generalized

stratigraphic column shown in Figure 7.
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Density
Sample (gm/cc) Rock Unit Description
MH860 2.67 Tbc Welded tuff, grayish purple
' (Delano Pk.)
MH897 2.26 Tm Rhyolite, white (Gold Mtn.)
MH903 2.45 Tm Rhyolite, red and white
MH904 2.39 Tm Rhyolite, white, flow-banded
MHI15 2.39 Tm Rhyolite, white
MH931 2.64 Tbc Latite porphyry, reddish purple
MH941 2.51 Tm Rhyolite, white
MH942 2.51 Tm Rhyolite, gray
MH945 2.43 Tm Rhyolite, white
MH946 2.47 Tm

Rhyolite, white




APPENDIX 4

GEOLOGIC CONTROL DATA RELEVANT TO THE
DETAILED GRAVITY AND GROUND MAGNETIC SURVEYS

Densities of Drill Hole Core Samples

Depth below

Sample surface (ft) !

Rock Unit Density (gm/cc)
M2 30 Tbe 2.29
M2 100 Tbhc 2.19
M2 200 Tbc 2.29
M3 45 Thc 2.43
M3 160 Tbhc 2.29
M3 250 The 2.51
M6 65 Thc 2.43
M6 215 Tbc 2.52
RH1 45 Tbe 2.46
RH1 60 Tbc 2.49
RH1 197 Tbc 2.50
Magnetic Susceptibility Measurements
Magnetic
Depth below Susceptibility
Sample surface (ft) Sample type (c.g.s. units)
M2 30 Core 0.0001
M2 100 Core 0.0006
M2 200 Core 0.0002
M3 45 Core 0.0001
M3 160 Core 0.0005
M3 250 Core 0.0003
M4 20 Alluvium 0.0006
M4 120 AlTuvium 0.0005
M4 240 Alluvium 0.0003
M5 N.D. Alluvium 0.0001
M6 65 Core 0.0001
M6 215 Core. 0.0000
RH1 10-20 Alluvium 0.0000
RH1 40-50 Alluvium 0.0001
RH1 45 Core 0.0001
RH1 60 Core 0.0000
RH1 95-105 ATTuvium 0.0000

]Rock samples classified according to the generalized

stratigraphic column shown in Figure 7.
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Magnetic
Depth below Susceptibility
Sample surface (ft) Sample type (c.g.s. units)
RH1 145-155 Attuvium 0.0000
RH1 190-200 Alluvium 0.0000
RH1 197 Core 0.0001
RH2 0-20 AlTuvium 0.0011
RH2 40-60 AlTuvium 0.0013
RH2 80-100 Alluvium 0.0012
RH2 140-160 ATTuvium 0.0009
RH2 200-210 AlTuvium 0.0010
RH3 0-20 AlTuvium 0.0011
RH3 100-120 AlTuvium 0.0016
RH3 180-200 ATluvium 0.0017
RH4 0-20 AlTuvium 0.0000
RH4 100-120 AlTuvium 0.0003
RH4 180-200 AlTuvium 0.0001
RH4 280-300 AlTuvium 0.0002
RH5 0-20 Altuvium 0.0012
RH5 100-120 Alluvium 0.0024
RH5 240-260 ATluvium 0.0004
MH166 Outcrop Basaltic Andesite 0.0026
MH614 Outcrop Basaltic Andesite 0.0042
Drill Hole Descriptions
Drill Hole Ground Level Elevation (ft) Total Depth (ft)
M1 5420 302
M2 5635 205
M3 5580 241
M4 5515 253
M5 5570 126
M6 5750 248
RH1 5670 197
RH2 5550 211
RH3 5500 201
RH4 5620 297
RH5 5660 281




APPENDIX 5

PRINCIPAL FACTS OF GRAVITY DATA

NOTES: 1) Units are as follows:

Latitude. . . . . . . . . . . .. . . degrees, minutes
Longitude . . . . . . . . . . . . . . degrees, minutes
Elevation . . . . . . . . . .. . . . feet
Free-air gravity anomaly value. . . . mgal

Simple Bouguer gravity anomaly
value!. . . . . .. . .. . . .. . mgal

. . 1
Terrain-correction value . . . . . . mgal

Complete Bouguer gravity anomaly
value . . e e e e e e

I|MH|I
" HFII

IIRHH
IISCH
IIMCH
|IJ1 "
IIJZII

1

. mgal

2) Station coding is as follows:

Regional gravity station established

by M. Halliday during summer of 1977.
Regional gravity station established

by Fishman (1976). :

Red Hi11 profile detailed gravity station.
Sand Canyon profile detailed gravity station.

Monroe Canyon profile detailed gravity station.
Joseph J1 profile detailed gravity station.
Joseph J2 profile detailed gravity station.

A density of 2.67 gm/cc was used for both the Bouguer

and terrain corrections.




STai {0 LATITUDE LONGITUDE ELEVATION FREE=AIR SIMPLE TERRAIN COMPLETE
NUNMGER DEG MIN DEw  MIN IN FEET ANOMALY BOUGUER CORKECTION BOUGUER
MHCUL 36, 33.24 1llg. 7,24 5357, =56,94 =23Q,4¢ 4409 -235,31
MHU U2 35, 32,51 11g. 4,34 1119z, 117,17 =264,1¢ 32.33 -231,77
HHUU3S Jo, 32.17 11z. &,30 11230, 118,54 =263,.,96 32.55 -231,41
MHOO4 3d, 207.92 112. 7.25 5381, -b§, 08 =237.36 4,34 -233,02
MHUUD d, 37.01 liz. 7,25 5394, =52,62 =256437 4,39 -231,98
MHL GO 30, 33.C03 1ligz. 6,84 5404, =H1,57 =235.64 4,87 «-23G,77
MHOGT dJo, 37,99 112. 0,34 5572 40,76 =2350.55 6,27 -224,28
4Hd08 39, 39,3< llz. 7,00 5304, 60,53 =241,18 397 -237.21
Y9 Su, I38.89 1lg. 7,008 %318, =59,21 =240.34 4,31 -236,03
MHG 10 3o, 39,90 1liz. 7,21 5302, =65]1,95 =242,.,54 3,58 -238,96
MHO L1 3o, 41,25 1lizge 7,35 534§, -61,98 =243,86 2.82 -241,04
Mifli 12 db, 4l.71 ize ©,90 5347, =-61.,88 =244,00 2,85 -241,15
MHULS Jo, 42.14% 112, ©,99 5365, -62,03 =244,76 2.71 _ -242,05
iU LG 30, 42,91 lize ©,99 5367, -62,76 =245,56 2,67 -242,89
MHC1Y 38, 43.24% 1llg, 6,44 H327. -olh, 71 =246.15 2,66 -243,49
MR Lo do, 43.24 1llz. 5,92 5297, =66,40 «246,81 24,66 -244,15
MHULT 30, 42.96 1lpg.. 5,91 Y299, «65,97 =246.45 2.64 -243,.81
MHU 18 36, 33,20 112, 6,23 5325, -53,51 =234.87 5,45 -229,42
MHG L9 33, 39,72 1llz. 6,11 5332, =53,76 =235.37 4,71 -230.66
MEG290 3o, 42,39 11z2. 5,81 5364, =54 ,38 «=237.08 4,70 -232,38
MHU&L 36, +Te30 112, ©H43 5290, =-59,91 =240.29 3.85 236,44
Mo z2 Jo, 4U.60 11z2. 6 44 5291, -59,56 =239.77 3479 -235,98
MHUed 3o, 4i.00 1llz. ©,91 532, -01,90 =243,.,16 3,07 ~-240,09
MHU 24 30, 4l.to 1lz. 6,41 5302, -61,36 «=241.94 3.40 -238,54
RG2S 38, 42.4% 1l1lz2. 5,91 529¢%, ~03,73 =244.18 2.74 -241,44
MHUZ6 3b, 42.,6%Y 1ll2. 5,91 5298, ~-65,43 =245.88 2.73 -243,15
MHO7 db, 42,7: 1llz. 0,29 5320, -64,87 =2464,07 2.70 -243,37
MHC 23 30, 42.60 112, 5,04 5276, ~-6b,92 =244.69 Joul -241,67
MHU2Y 35, 42.69 11l2. 9,62 5289, =65,32 =2d45,46 2.84 -242,62
MHC 30 3b, 42.97 11.. 5,02 L2806, =66,29 =2U4E.33 2,68 -243,65
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S5TAT10N
NUMBER

Mol
MHL S
MEU33
MHC 54
sMi{v 85
Mrv oo
pieal
MHL o8
Pl a9
M4 Q
Fibg l
rdug e
FHU 43
Arfce Y
MHLSD
Widuw o
PIUs7
Mriv49
Friv Y
MAUSHO
Mavol
Faid o2
Hiiuod
AU 4
MH095
MifUbdo
iU 7
MHG S8
MHV O3
HMHOG0

LATITUUE

Lo

3o,
348,
3o,
do,
38,
du,
Jo0,
58,
do,
do,

.;u,

3a,
348,
do,
3o,
do,
36,
30,
35,
36,
30,
36,
da,
S0,
3b,
S0,
Jo,
So,
S0,
3u,

MLIN

HI40
45,80
41,48
‘?1.50
41,70
42,01
42,10
42,37
B2 435
43451
43.40
44083
44,53
43,80
43,80
44,404
44,94
44,87
44061
444 34
43,84
4,12
Lbg,12
"44.50
44,76
44,57
444,12
44,50

LONGITULE
DEG  MIN
llﬁv 5.65
112. 5,04
liz. 5.80
112 0,27
112, 4.75
liz. 4.3&
112, 4,00
ligc. 5,83
11z H,l0
liz. D, 02
liz. + 41
1iz. 4,98
11z, 5,11
112, S.SJ
112, 4,93
112- 5.00
112« 5,93
ilz., 5,91
112e ©,52
112+ ©O,40
i1z 0.71
ilz., ©,98
112 7.45
112, 3,69
112, 4,22
11z 3.64
112. 2,00
11&0 5,09
l1lge 95,09
11z. 2,52

ELCVATLICN
IN FEET

5281 .
5274,
5290,
5341,
5375,
5339,
1329,
5331,
L290,
5269,
5270,
5267,
5265,
5268,
5263,
526¢c .,
5281,
5276,
5315,
5414,
S41vu,
5%10,
S4ig,
5258,
5256,
52506,
5250,
5258,
5255,
5252,

FREE=aIR
ANOMALY

=57 ,39
=67 494
‘61013
=56 4,66
-53,62
-22,01
-23,90
-53,91
‘57.62
-61023
=4 ,76
-H7 453
-68,59
-08,00
-09,27
-68,74
‘66026
-00,79
-55,93
-55,69
-56,06
-55,58
’68.06
~68,77
-68,74
«-569,10
-66,96
-66,21
-6l 47

S1mPLE

=247 627
‘2“7.58
—2“1'51
-238056
-236067
-ibqo“e
‘255041
-255-48
-237.97
-24( .09
244 4B
-0 e 96
-247091
”2470“3
’248042
’247096
-247.19
-245.96
‘241-92
-240420
-239.95
‘2“0.32
—259085
-2#7015
'247079
-247076
'2“8012
‘2“60U5
-245,20
~-2h3.36

TERRKAIN
BOUGUER CORRECTION

2.59
2,63
3k
3.b6
4.ub
4,54
4yl
3096
S.40
3,65
2,94
2463
2¢50
2.b0
2.53
2.63
2.70
2. 74
3.51
3,42
4,14
4,46
5,11
2.39
2.52
2.41
2 41
2.48
2.75
2.61

COMPLETE

BOUGUER

-244 68
-244 ,95
-238,07
-235,02
'232161
-229,92
231,37
-231,52
-234,57
-237,04
‘2“1.52
=244 36
-245, 41
-244 .83
-245,89
=245 ,33
=244 ,49
-243,22
-238,41
-236,78
-235,81
-235,86
-234,74
=244 ,56
-245,27
-245,35
-245,71
-243,57
=242 ,45
~-240,75

60T




STriTlun
NUHuEN

Ariol
Mitivod
MHLOS
MHULY
Mifuod
#HUoO
Mirdo7
Mrivod8
D9
prd 70
MHUTL
MHU 72
FMHUT S
MHU 74
MHUTS
MHL 76
MHOTT
MHAU T
MiHD 60
MHUBL
MHUOZ
MHLGS
Mo Y
MHYGD
Mi10d6
MHvo7
MHOGO
Firdvo9
MAGIY
MHU91

LaTiluue

DG

So,
Ja,
Jo,
53,
S0,
3,
3o,
do,
3a,
S0,
38,
So,
36,
36,
36,
38,
d6,
30,
do,
35,
So,
db,
33,
36,
36,
36,
do,
35,
3o,
3o,

MIN

43,60
FO.2%
42,81
42437
he,de
43,600
4,19
44,21
4h.81
42,09
42,5
41,51
41,94
41,51
38,09
37.83
37,69
38,03
G, 04
37.11
37.11
S$7.11
36,2€
J0.00
35,84
34,081
34,20
33,70
35,47
33.493

LONOITUDE

DEG

ilo,
112,
112,
11z,
lig.
112,
11z,
1liz.
lld'
11z,
112,
11z
11ZQ
112,
112,
112,
112,
iz,
llaa
112.
1lz.
1lize.
liz.
liz.
11z2.
1iz2.
112,
112.
112,
112,

MIN

J,03
5,62
3,00
3,Ub
24234

V79

0 D3

.82
1,086

W91

Je
1,91
o2l
3,04
35,57
5,35
2,13
k,lu
4,15
o, 84
0,30
749
6,88
0,86
4,72
5,19
5,35
“, 78

4,07 -

5,52

ELEVATION
Iiv FecT

52538,
563,
527,
535«,
5331,
6152,
6370,
6572,
5577,
6l39,
0093,
5925,
5631,
5697,
8757,
9150,
Go22,
7710,
6294,
5477,
5591,
5410,
$o17,
6248,
7521,
7341,
5660,
913v,
9323,

FREE=AIR
ANOMALY

-0, 75
=64 454
-57,82
-51,77
-51,74%
-19,91
-19,19
~42,4,53
-23,.32
-25,89
529928
“40.30
-37,30
57,02
07,38
704,57
31,490
-l4,28
-46,39
-39,35
-52,49
-48,77
-45,84
-16,88
22,87
29,44
54,82
7144
69,41

SIMPLE

SOUGUER

-Z§5053
’2“3.60
-237037
‘Zb“iOb
-253-31
=233e51
-237.14
‘243003
“255.59
-231940
-233032
-231.49
-232+10
=231 634
=241.24
‘2“4-27
=236e72
-231041
-228,06
-232093
‘229075
~2360960
-235076
—233075
-229.68
-233029
=237.03
=-240014
-239.73
-248014

TERRAIN
CORKRECTION

2.85
3,20
4,15
4,79
4,71
5.66
9,94
12,45
4,50
6,85
5.15
7.81
5,83
5.57
22,13
2448
18,52
12,18
5,68
5.55
7440
4,51
7.76
5,99
15,02
8,51
10,99
11,25
13,21
15,59

COMPLETE

BOUGUER

-242,98
-240,60
-233,22
-229,27
-228,60
-227,.85%
-227,80
-230-83
-224,55%
-228,17
"223028
-226,27
-225,77
=-219.11
-219,79
-218020
-219.23
-222,98
-227,38
-222,38
=-232,45
-228,00
=-227,76
-214,66
=-224,78
-226,64
-228,89
=226¢52
-232,.55

01T




CSTaAjTlUN LATIVULE LONGITULE ELEVAY LON FREE=AIR SIMPLE TERRAIN COMPLETE
NUMBER O MIN O MIn IN FEET ANOMALY BOUGUER CORRECTION BOUGUER
MHO9 3o, 02.09 1lz. 5,58 Guih, Thell =2H4E.H1 13,03 =233,58
MELYS 30, 31.86 liz. 4,37 1035G, 103,59 =248,93 17,22 -231,71
MHUIS 35, 3l.8e 112, 4,33 10265, 103,21 =246.51 14,06 «-232,45
MHU9S 36, 32,05 llg. 2.99 10320, 108,59 =241,91 10,10 -231,81
U9 35, 02.0D ilg. 2,25 10134, 107,45 «237.71 7.91 -229,80
AHGDT 36, 31l.61 1lilz. 1,%o 1030, 104,18 =239,.15 7.51 =231,64
f[HU98 b, 8le6i 112. 1,42 16633, 103,52 =238.20 7.34 =230,86
M99 3o, 31.83% 1liz. s P 9481, 89,87 =233,u5 5,31 =227, 74
iddud 3o, di.21 11z, W1y 86137, 92,17 =235.04 5,67 =-229,37
Mirid ol 36, 30,45 1iz. .21 9186, 77,93 =234,95 5,63 =229,32
MiHlig2 36, 29,64 112, o U 9147, 75,44 =236.10 4,37 -231,73
MHLU3 3n, 29,90 112. W01 9333, B1,82 =236.,u7 5,04 =231,03
Mtk U4 S, 30,39 1llp. 1,60 9439, B3 (3 =£238.46 6,53 «=231,93
i uD 6, 30.4% liz. 9,10 99006, 96,12 =241.28 0,81 =234, 47
MH1DG 38, 31.11 1iz. 9,23 10254, 107,04 «242,.21 9,27 232,94
Mrl o7 38, 31,33 1lz, 2.91 10340, 110,12 =242.26 9,41 =232,85
MHLGS 38, 30,60 1llz. 7,80 5415, =55,57 =24Q,ul 4,80 =235,21
Mi1a 09 38, 30,48 1llg, 6,00 5415, =56,87 =241.30 4,30 «237,00
MH110 30, 36,21 llz. 8,29 5408, =59,03 =243.2¢ 4,66 =238,56
MHLL1 36, 36,21 1lg2. &,54 5412, =59,13 =243,40 4,52 -238,94
MHiLe 36, S9.9Y llz. 8,41 5421, =58,90 =243,54 4,64 -238,90
il 13 36, 29.79 ligze. B&,62 5444, =537 ,90 =243.49 4,44 -239,05
MH11% 33, 39,32 1llz. 5,90 5494, =55,98 =242,97 4,38 =238,59
MHI19 38, 35,1i 112. 8,% 5521, 54,95 =243,00 5,23 -237,77
MHL16 36, 35,13 1igz. 6,21 5517 =55,53 =243,44 6,04 =237,40
MHLLT 38, 3D.04 112. 7,906 5971, =53,00 =242.75 B.61 «236,14
MHL L8 38, 34,76 lig. 7.98 5640, =50,62 =242.,92 7.37 =-235,55
MHL19 38, S4.47 Lllz.e 7,97 5819, =45,26 =243.45 7.51 =-235,94
MHi20 36, 349.3u 1lz. 7,69 6230, =32,00 =244,19 16,70 =233,49
MHLEL 3o, S8.76 1lc. &, 37 vla21l, =36,90 =245,38 6,97 -238,41

Tt




STAtlO LATLIVULE LOpGITUGE ELEVATION FREE=AIR SIMPLE TERKAIN COMPLETE
NURFER pee  IN uEe  MIN In FEET ANOMALY BOUGUER CORRECTION BOUGUER
MHLc2 50. SH e 112 GaHy 5989, A A w2bl .23 7eu8 “’237.15
FHired 30, Jdd.40 1le. 8,D0e D2l =34429 =glhpheib 6,78 =239 40
ML 24 JG, 33,60 11z 6,06 6h1G, =25,61 =243,94 8,U5 =235,89
MH125 da, 33,62 Ylg. 7,71 6875, -9,95 =244,.12 9,72 =234 ,4¢0
Mitleo 38, 30,49 1l1p. 6,67 auet, 32,37 =241.71 10,39 =-231.32
Miiae? 36, 33,49 1liz. 7.20 7681, 15,21 =246.41 13,89 -232,52
MHL O duo, $3,99Y llg. b,30 0L2le =39,52 =244,400 6,uU9 =-238,51
MHlz9 36, 34,22 l1liz. 9,36 5747, =47 44 =243,16G 4,39 =-238,80
pitid o0 do, AG,07 lig. 9,37 62U, =50,94 =£u42,35 4,36 «237.99
MHLS1 Jo, J2.5¢ lige.e 2,98 1089uL, 120,02 =2D0.89 19.96 =-230,93
Mrta o2 Ao, 4I.23 Llize 1,59 5392, =H8,38B ~242,ud 3420 -238,83
MHled du, 42,76 1lig. 7,57 542U, =DB,21 =242.52 2.80 -240,02
ARFSL 36, 42,77 1ige 7,93 S460, -b4,21 =240.17 3,00 -237,17
MHLSD S0, H2.40 1llz. bv,20 486, =02e59 =z39.44 3,22 =236,.,22
MH1306 30, 41.82 11z, d,54 5426, -54,93 =23G9,80 4,52 =-235,28
MHL ST 3¢, &l 47 1lz. 6,04 5378, =H58,58 =2{41,.,76 3.60 -238,16
MHd St 28, wl. 47 Llig.e 7,95 5370, -0, 26 =243,36 2493 =240, 43
MiHa 99 38, 40,96 112, ©,03 Y3ho, =60,065 =242,73 3.27 -239,46
MHL&0 30, 40.99 lig. 7,90 5344, «=6H1,49 =243,51 2.99 -240,52
MHL141 38, 40.50 1llz. 6,86 5324, =61,85 =243,19 3.19 240,00
pitd 4D do, 40,35 1ligz. Y,le 5327, -61,67 ~243,11 3,25 =239,86
MH1%4 db, 40.4D lig., ©,30 5315, -02,84 =243,87 3,07 «-240,80
MHLWD 3o, 39.,9% 112. 8,60 5323, =02, 77 =24leu7 24906 - =-241,11
MHLILO do, 39,71 1lz. &,62 5324, -62,93 =244,26 2,92 =241,34
FidaT Jo, 39,71 1liz. 9,09 5334, =-62,59 =2&L4.206 34,49 -240,77
MiHie s 38, 39.27 1llg. 08,80 5334, =52,78 =244.45 2,95 =-241,50
MHLGY du, ob.l44  1lz. b©,87 5334, =02 4 TH =244,.56 2013 -242 .43
MHLS0 3b, 3B.4% llzges G.4Y 5337, =62 ,.,80 =244,.,58 34k -241.14

MH1b1 36, 38,88 112, 8,21 5326, =02 ,47 =243.,87 3.27 -240,60

¢tr



STHiIul

IRTOTIIPRY N o}

mMite D2
a0
bl
el D5
il Do
w197
futiod
irfd w9
piliol
Fitaod
Arioe
Gitldud
ridiod
rLaD
fitdoo
vitaod
iiaob
pi{l 09
Fidd /0
Ml 71
MiHL7e
itd 13
i TH
ML 7O
Atia 7o
l‘\l‘ll"?'-/
fardd 78
ML (Y9
~ridou
Midiol

LnTI]UbE

Ue i

(“il;\i

39,24
3%, 3
33,89
30,29
S0.0
37 .8%
37,75
37,723
Sued
20,900
37,04
ST.91
37.19
Ju. v
J0.,70
0,3+
37,52
d8417
39.27
39.27
SO, B9
d .80
38,40
57490
37,5«
3760
3770
37.71
37493
30,99

LUNGITULE

SEg

1ige
1lZv
11z
11z
112
11&0
1ige
11c0
llét
llﬁo
F
ligoe
112
1z
112,
112
liz.

liz.

11z,
1iz.
112
112,
llﬁo
112,
11g.
1l
112.
112,
lic,

Pibe

i .9e
7.64
7,64
TePd
T e00
7,09
E,2u
G, He
9,97
L 40
16,24
1,00
v, 80
14,70
11,714
11,39y
.11
9,75
ER )
9.7
ENAY
9,98
15,94
14,30
ie.21
15,2«
13,80
14,97
13,05
12,74

ELEVATLUN
I FeeT

H317.
5332,
5329,
L2447,
5359,
“371,
Hhibd,
S449.
5474
5560,
58530,
58240,
575,
565¢,
K347,
oubl,
SQCU.
5416,
53k,
535z,
5358,
53861,
5‘+2‘* .
SQSCv
410,
Sh50,
5643,
5897,
5437,
5411,

FREE«uIR

ANCHMALY

=02, i
-02,.11
=51 ,24
=-0G,31
=ht,ud
=56,85
=-6H{i,H3
=57,53
-54,91
-51,373
=35,1%9
-2G,02
-40,01
43,20
32,40
-29,64%
004D
~02 ¢ 23
-62,05
-01,25
-60,04
=53,42
-4b 429
-5(,91
=54 34
-45,93
-33,2606
-54 .32
-54,99

SimPLE
BOUUGUER

=243,53
“24300“
“2“2.5“
~zit]le4d
=240 ,61
-239.79
=z43,.1C
-&42-92
~Z2H1e26
’Z“O-Gb
-235003
‘237.25
"23505U
-255076
-25“.95
-&35091
-243 .96
—242078
‘244039
”244054
—~243.75
‘243027
-z38e LE
‘233096
'23504“
‘ﬁ“Ool?
-238013
-254.11
-239051
-239029

TERRAIN
CORRECTION

3.17
340
.67
3,92
3,91
L4eid
3,62
283
.18
< o Ol
J.1l
2.@7
2. 56
c.8a
3Jsul
4,29
3.16
2,85
c 87
2.89
2.89
2,91
2495
Z.90
2.94
2.26
.45
3,69
3,26
3,38

COMPLETE

BEOQUGUER

=2q0.36
«-239 .58
~-238,87
-237,51
-236,70
=235,66
-239,54
-240,09
-238,48
-238,24
-232,49
-234,58
-233,14
-232.93
-231,94
-231,61
-240,62
-239,93
-241,5¢2
=241 ,45
-240,86
-240,36
-235,21
-231008
-232,50
-237,91
-234,68
-230,42
~-236,25
-235,°1

eTT




STriIviv
U B

Miod
pita0d
MHLoW4
LGSO
Mird go
pitld o7
ML 00
MHLI69
M 19
virdd g1l
Mir{i92
AHe93
Miil9W
FiHA95
MHAYo
Midas?
prii 9o
FH A 99
Mitei 0
MrieJl
milede
Fti£253
e 4
Fregd
MHZ GO
M 37
MHe D8
e u9
e L0
Mrell

LAY iTudl

LG

28,
S,
do,
30,
36,
36,
JG,
36,
3o,
Jo,
do,
da,
Jb,
3o,
3¢,
30,
Jo,
36,
35,
Sa,
Sb,
38,
do,
S6,
3b,
So,
3o,
do,
So,
38

PR
M4 N

Sd,.1.:
SO0
38,3
38,60
39.21
39,7
39,7u
:’9' ‘17
4302%
37.54
57.@9
bo, 64
QOQ&Q
30.24
J6, 04
371
35,69
34,008
S4.80
39,39
50470
Jue.li
35,84
35,21
d4 b0
344
S,
33,79

VEG

11iz.
ll‘:o
1le,
112
1ice
Lige
lig.
112,
112,
lld'
lldt

R
Lize

1120
11z,
112,
112,
11&.
i1z,
i1z,
112,
lldo
112
i
1ld¢
11z,
11z,
11z,
112,
11z,
112,

ALin

le, 19
il,97
le ,9%
12,75
i1g,40
11,935
15,11
S,71
10,64
3,87
9,97
9,73
9,07
9,067
9,11
6,84
04,00
T.72
7.74
8,49
lu,00
9,60
9,65
10,20
10,82
14,70
11,2¢
11,5¢
15,64
10,24

I

ELEVATION
FeeT

5405,
5392,
5439,
543,
5427,
5409,
5354,
53545,
Y369,
53b5,
555,
5900,
5509,
5542,
545¢,

5421,

2397,
5429,
5424,
S64sb,
5749,
5561,
5519,
bdla,
5585,
5691,
5624,
S5o6¢,
5773,
5839,

FREE=i IR
ANOMALY

=53, 64
-S54 94
-52.03
-51,86
=50 ,b7
=53 ,¢5
-0 4,97
=-61,25
=59, 35
58,70
=-50,92
=53, 43
=-53,29
=-53,27
=-56,76
=58,54
-56,69
-55,87
-57.31
-51,09
45,29
-51,92
=-52,55
=-50,57
-47,77
-48,05
-47,99
-47,27
-485,27
-43 .35

SIMPLE

pUUGUER

-237.87
-ZJB-D9
“237058
=236 .88
-235.51
-£3T7 48
=32V
=243.47
-292022
241 .4h
~2h0.ue
=241 .04
-ZQG093
’Z“0067
-242.38
243,18
=24 el
-240.7&
’242-22
’243n36
=241elu
’2“1031
‘240052
‘238951
-237099
—258082
—23905Q
-240.1c
=241.9u
'2“2072

TERKAIN
CORRECT JON

3,40
30U9
3.3
3,95
3,65
3,45
3425
J.02
3,05
4,01
2.57
2.89
3,66
3,31
3,83
S.00
3,89
5,48
6,59
6,20
3432
3,55
J.08
3,11
2,77
2,96
2.98
3,04
3,30
3,66

COMPLETE

EOQUGUER

=234,81
=235,5¢0
"234e 35
-233,33
-231.86
-234,03
=239,95
=240 ,45
-239,17
=237,43
=237.45
-238,15
-237,67
237,36
-238,55
=-239,56
-236,6¢2
=235,30
=235,63
-237,16
-237.78
-237076
-236,94
-235,.,20
-235,22
-235,86
-236,56
-237,08
-238,60
-239,06

viT




STy lUn
HUF i

MiHe 12
Sitte i d
Mirte 14
Ve lbD
MHELlo
siute )l
mide LB
PiHe 19
Mre 2l
pudel
Fidced
MHce 3
MHe e
MHESD
MHe26
e e ?
MHe 28
MHe 29
AHE 90
MHe 31
e a2
Mredd
Mira 4
MrHe S5
MHE SO
MHe ST
MHEIB
Frie o9
MHe$ O

M Y

LaTijuws

UL

3G,
Ja,
do,
30,
3G,
3G,
S0,
3o,
3o,
36,
38,
dov,
36,
36,
38,
38,
Ao,
3o,
J6,
35,
30,
35,
3o,
do,
36,
d6,
36,
3o,
35,
Su,

Ml

del.l>
33,10
3237
32.50
3249
33,14
34,4
37,38
dTe07
36,195
30,20
Sob,10
3709
30 H4
35,31
Sl
34,86
35,87
35,73
33,57
34400
32.,7&
32000
31,77
31,99
S2.27
31,97
32,84

LOWSTITULE

LEo

1ig.
112,
liz.
112,
liz.
11g.
112
11z,
11z,
llﬁo
112,
11z,
1130
112.
1iz.
112,
11z,
112,
112,
11z,
lig.
112.
lld!
112,
l1z2.
11z,
112.
11z,
112.
11z

M1

15,07
10,53
1,76
11,44
11,91
12,43
12,8¢
11,70
13,080
15,57
14,00
14,00
14,349
14,12
15,59
13,406
15,51
11,95
11,36
12,39
i2,60
12,90
12,490
12,49
12,69
le,71
13,54
14,12
14,82
14,86

ELEVALLOH

IN FieT

572,
59543,
6235,
6125,
GITT,
62235,
57951,
5579,
5487,
5494,
5505,
572i.
55248,
558¢,
5877,
57G5.
5785,
5581,
5658,
5366,
5311,
o189,
6399,
6730,
6337,
e079,
6021,
6919,
7033,

FREE=n#IR

ANOMALY

-47,73
-0 ,85
-30,90
=33,16
-32,51
-33,2"
~38 4k
-46, 43
=-50,42
-53,37
=51,49
-45,95
-46,0
-42,30
52,064
-35,140
-37,71
-43,21
-43,94
-37,36
-29,82
-24 4,59
-12086
-10,79
-12.31
-5,04
-3.,67
2,45

SimMPLE

—242e02
'243078
—z43ecT
~241.78
=239.50C
“23603“
”254052
-231.78
=241.00
=237+31
“240.64
—2%1-03
°2“0081
=234.29
"232036
'ZSZ'al
-229 .41
‘234078
'233030
=233.65
-c35.5b
‘235029
-240062
‘2“205“
'2“2035
=243 006
-239.80
-237 96
—259033
-237.09

TERRAIN
BUUGUER CORRECTION

4,07
42
3,37
2.98
3.UD
3,18
Z.82
4,16
3,10
Joul
3,01
3437
3,43
4,26
3,27
2 .84
3,05
2.71
2.76
3,01
3,uU6
3,27
345
3,90
3,46
2.91
2.38
2.27
d.ul
4,20

COMPLETE

BOUGUER

-236,55
-240,306
=-239,9¢0
-238,80
=-236,45
-235,186
=227,.62
238,70
234,29
=237,03
=237.66
-237.38
-230n03
-229,09
-229,97
=226,36
-232,07
-230,54
=230,64
=232,49
=232,02
-237ol7
'23806“
-238,89
-240,75
-237,42
-235,69
-235,92
-232.89

STT
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e o

36,
au,
A6,
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S,
36,
3¢,
So,
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o,
30,
Su,
S0,
36,
36,
36,
du,
38,
35,
36,
Jo,
30,
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do,
S6,
b,
36,
36,

LTS

3.1
Jiaba
3iedd
31,21
51.7‘*"
51,64
Jiesl?
Y- IS
SE DG
Sk 09
31,09
ST o4
e
S . 34
30.57
304,00
SU,vo0
33,06
SU.46
30.00
SJe0d
$0elv
S0, U
30.45c
30,49
SUeHd
30,90
J3l.lc
3i.30
30,93

L—‘)l'\:G 1 TULJE

UEG

1z
ildo
112,
ile.
11..
ll‘c
112,
11¢,.
11z,
112,
112.
11z,
112,
112.
1iz.
lig,
1iz.
1i2.
11z
112,
112
11z,
112,
P
11z,
112,
ligz,
.llz-

MIiN

14,07
13,60
14,35
14,97
11,13
11,62
1i,76
11,82
15,17
13,74
1&,2Y9
14,04
15,76
14,75
14,10
15,%0
13,51
12,87
12,652
1e,72
12,25
12.01
14,85
lu, 20
10,78
11,3
11,39
10,89
10,02
5,67

ELEVATION
It FecT

T055,
eb3o,
6LOU,
022 .
LRSI
601u.
6715,
6e2s,
65340,
cl42s,
6525,
676U,
7082,
70%1.
6279,
6150,
6335,
6892,

vvvvv

FREE=-AIR
ANUMALY

2.51
-17.,55
~23,72
-25,u8
=~18,.,£1
~14 .66
“50.13
-14,22
-23,87
=21 4396
-13.28

~7.82
-11,95
=27,67
=4],34%
-34 .47
-9,&£3
-2,93
=-5,09
-8,12
-2,24
=-19,04
-11083
-5.62
~2 41
_11021
-7.,14
-26,27
-18,58

SIMPLE

23T T4
~24Ge17
=ctle71
-243.80
=-243453
=243 .95
-Z“'Bn bb
-2H2.23
-238053
-2h2.061
=Z43.860
~249.03
-252-10
244,94
‘25006&
-25002“
‘2“3097
-244 o Gk
-253.56
=243 90
-245,39
-246.0C
'2“7033
=247 .55
~245.2¢2
‘24“052
-2464.26
=-246405
-247015

TERRAIN
bBOUGUER CORRECTION

5,869
2 48
3,00
©.75
34,60
3,28
.02
3,20
3,83
2,89
2,76
Se.ub
10,07
Tl
3,00
3.82
3,29
3,12
3,46
10,79
.77
3.68
3,51
3.52
4,15
3426
3,02
4,02
4,88
6,05

COMPLETE

BOUGUER

=231.82
-237.69
=-238,71
=-237,.05
-~239,73
=240,67
240,56
=-239,03
—234'50
-239,92
=240, 84
240,76
=-238,96
-244,96
~241,94
=-246,98
-246,95
-240,.85
-240,58
=242.77
-2“1021
-241,71
-243,35
-243,81
-2“3,40
-2“1096
-241,50
-242,26
-241017
-241,10

STT




STHiillie  LaTiTULE  LURGITUBE  ELLVATION  FREE=aIR  SIMPLE  TERRKAIN COMPLETE
MNUMBER vbes  MIN DEG MIN 1IN FEET ANOMALY BOUGUER CORRECTION BOUGUER
e 7 2 Jo, 31.04 112 9025 088y, =-14,41 -24G.. 0% 6.,4% =242,56
Hrie 13 3o, SUs2w loe G.24% 788, 19,08 ~24G.49 7.53 -241,96
MHe 74 Jo, 33,79 llzo. ©,30G 3120, 24,56 =252,01 11,50 -240,51
Fie 75 do, 42.5¢  lig. 9,94 6339, ~1l2 .64 =226.54 4,62 -223,72
M fo S0, . 11z2. 9,96 o1, =789 =262l 3,73 =222 .46
sHe 77 oG, Wl.2% 1ipz. 9,31 6124, =19,31 =227.83 4.21 -223,62
MHe (8 Ju, HI,1Y  1llz. 10,82 6694, T.66 =221e0U1 3.2 -217.78
File 79 du, 43.12 1iz. 15,29 7691, 47,81 =214,15 4,47 -209,68
Mirie ol Ju, HoJMo iig. 19,90 7939, 00 ,U8 =210.32 457 =205,75
MHeoal du, b4 4 1lgz. 12,71 aunn, HE, 4D =21ll4,.16 5.79 -208,37
MHeod - 30, 44,38 1lgz. 13,44 Tabe, 02,03 =2iB.47 4,14 =-204,33
e 8d 3d, 49,75 11z, 15,78 760C, 55,04 =2(33.61 2.55 -201,26
MHeob 3o, 43495 Llz, 14,60 77106, 56,74 =204,13 2,79 =201 ,34
Mitesd 34, 4elb llg, 19,85 7734, 56,92 =203.50 4,70 -198,80
MHEGE 36, 43.40 1llpg. 16,02 7547, 56,46 =200.59 2,83 =-197.76
vMiHeoT S8, 4£.79 1l1lz2. 16,97 T84, 0bU43 <=199,57 3,29 =196,08
mHeod 3, 43,40 1lz. 17.15 76887, 08,96 =199.67 4,18 -195,49
Mrie 9 306, 42.35 11p. 17,43 7757, 65,89 =198.31 4,67 -193,64
Mrley 0 36, 4ledd 1llg. 16,91 s40e, 77,99 =208.,186 539 -202,79
MHED] SO, 42,36 1i1lgz. 15,98 844y, 78,21 =209,36 8,03 =-201,33
Mie9gl S50, 42470 11lz. 15,41 7954, Ol 48 =206443 4,30 -202,13
MrHe2d 36, 3&.45 112. 1€,27 7026, 14,89 =224.4¢& 6.28 -218,20
MHe9h Ak, 35.87 11z, 1lv,39 7292, 2L 32 =22(.98 .62 =215,36
MHe YD 30, A9.60 11z2. 106,41 7764, 46,80 =217.64 5.59 - -212,05
HE D6 35, 40,12 11p2. 16,28 7795, 48,97 =216.53 5,47 -211,06
pirde Sy 36, 40.4%1: llgze.e 10,81 7590, §3,24 =215.48 4,70 -210,78
MHeYo 36, 9100 11lg. 15,23 7528, 42,06 =214.34 4,29 -210.,05
MHe99 Jo, 4l.40 1llz. 14,10 7532, 38,33 =~218.21 3,45 -214,76
MrioGl 35, 42.25 L1lz. 13,79 7464, 38,74 =215.46 3,84 -211,64
MioUl 3, 23,985 llg. 17,3¢ 7839, 4T 40 =219.60 5,99 -213,61

[TT



SVetiun  LaTlidul LONGITULE ELEVATICON FREE=aIR SIMPLE TERRAIN . COMPLETE
NURGER b  #MIN DEG  MIN IN FEET ANOMALY BOUGUER CORRECTION BOUGUER
MO G2 JG, Z8,70 11.. 15,36 £55Y9, 65,25 =Z26.26 7.35 -218,91
MHS GO 3u, d3.00 lig. 17,81 B41b, 55.84 «=z30.88 8,53 =222 .35
S b de, 3dd.uw 1lg, 15,05 804%1., 48,792 =225.0¢ 4,89 =220,20
MAVGH 36, 8.4 1l1g.. 19,29 7957, 49,37 =221.64 4,11 -217.,53
MHOJ6 Ju, S6.61 1lz. 19,00 U8, 54,97 =220.30 4,u5 -216,25
FirioJoe do, 43.11 11.. 19,05 5530, 75,55 =215.18 5.18 -210,00
S 49 Ju, 4delt lige 19.1¢ 8777, 81,49 =217.4€ 6,58 «-210,.88
Aol 0 Jd, 39,71 1lze 19,140 8791, T8 .42 =219.64 6,30 -213.34
TR ISHIY 3o, 39,15 Qlg. 18,75 £729. 2,04 =223.07 7.36 =-216,31
Fio L2 3o, 43,60 1lgo. 18,27 G325, 93,09 =223.92 15,33 -=208,.,59
MHO 13 30, w0.,92 11z, 17.58 B69, 82,76 =213.29 T.48 -205,81
FHO LY 36, 40,93 11l.. 10,89 8536, 77.72 =213.09 6,83 -206,26
MG 19D 3b, 41,5 1lp, 15,89 8115, 65,20 =211.20 4,82 -206,38
MHS Lo Sag, 40,45 1lz. lu,39 7935, 56,51 =213.86 S5,ul -208,85
MHS17 3B, 40,43 11z, 10,85 B35, 70,91 =213.56 6,16 =207,.,40
MHo 16 3, 39.71 1lg. 17,99 8838z, TO 84 =~223,08 5,86 =214 ,22
MHS L9 3¢, 35,20 ilz2. 15,24 5583, =44, 561 =234.,77 3,41 -231,36
MS290 3o, 33,7+ 112. 15,84 5744, =39,37 =235,01 3,30 -231,71
MHoC L 36, 35,75 11z. 15,24 56028, =47 ,22 =238.46 3,31 -234,75
MHO22 38, 35,30 11gz. 16,25 5047, -40,82 =233.16 3.88 -229,28
23 30, 34,82 1lz. 16,80 5674, =37 ,36 =230.48 7,04 -223 .44
pHIZ4 3o, S4.79 11z. 17,40 5699, =38,84 =232.,95 8,89 -224,06
pira2H 38, 34,8u  1ligz. 17,94 5731, =37,95 =233.1i5 6,93 -226,22
FHS 20 do, 34.7c 1llgz. 10,51 575, -38,72 =234.04 737 =-227.27
Mo 27 36, 34,77 1iz. 19,03 5784, =37 .46 =234,46 6,10 » -228,36
MHuZ So, 34,79 ligz. 19,50 5840, =37.,51 =235.23 6,47 -228,76
NiHd29 diz, 34,83 11z. 21,84 5966, =28,77 =231.97 8,37 -223,60
o SU Jo, 34,89 1lz. 22,31 6004, =22.65 =227.15 7.58 -219,57
MO L 3o, 4,79 11lz2. 22,69 6028, =22,96 =228.27 11,04 -217,23
MHIS2 3B, 34,93 112. 23,27 6lle, -16,22 =224.4C 7.66 -216,74

8IT



STailuiv LATIVULE LONGITULE ELEVATION FREE=nIR  SIMPLE TEKRAIN COMPLETE
IVIEIRY A N D MIN UL M 1id FLeT ANOMALY BUUGUER CORRECTION BOUGUER
WS 33 S, 59,04 1ilzg. 24,00 6158, =14,02 =2z4.36 7.29 -217.07
Ao 39 3u, 394419 ilg. 25,1y 033U, ~-E,38 =z&3.98 6,78 -217.20
frts 39 du, 34.97  1lze 20,80 6415, -4,893 =223.25 4,79 -218,46
Mrd 30 38, 30,15 1lz. 27,04 7291, 2T 09 =2Z1.24 2,39 =218 ,85
pidso 7 3b, 30,92 1lpz. 20,61 7164, 21,49 =2z2.51 2¢353 =220.,18
MHO S8 3B, 306,09 l1llg. 206,14 7150, 18,061 =2zi.7Z 2.11 ~219,61
Pl oY S0, LIS jlz.e 20,75 7011, 17,34 =2£]1.46 1.88 -219,58
1040 386, 306,56 1llg. 25,31 7278, 2D, UD  =221.89 1.97 -219,92
Mol 3o, 35,76 11z, 25,54 702, 16,07 =222,.,5L 1,95 -220,55
O %2 30, 30,70 Lize. 27,15 7167, 28,57 =2i%.53 2.2 -213,29
MHOGS Su, 30,848 1lz. 27,20 7i606, 26,58 «=£15,49 1,95 -213,54
FMirfoH 4 38, 37.03% 1l1z. 27,82 7309, S4,3)  =z2ly,0kH 1,94 =-212.70
fiHo45 36, 7.8 1lz. 20,80 66843, 22483 =2ll.77 2.30 =-209,47
MHIY% O 35, 3847 1124 20,385 68908, 24,97 =209,9¢& 3.11 =-206,87
HiHo%7 36, 28,69 1ligz. 26,61 6904, 26,21 =2(68.94 2,28 =206,66
o4 B Ju, 38,80 11lz2. 25,91 689z, 25,43 =209,31 2.,U4 =207,27
M4 9 a3, 39.07 1llge 25,91 7194, 38,80 «=206.23 1,83 =204 ,40
Mran0 3o, 40,00 11z. 25,99 7134, 38,29 =204.09 2.Ul =-202,68
FHOD1 33, 40.7% 112. 25,51 7221, 44,29 =201.65 2.29 =199, 36
MHI52 35, 41.07 11p2. 25,30 7358, 40,23 =200.16 3.15 -197,01
MO9S 3 38, 4193 1llg2. 25,33 6734, 33,28 «=1964uC 3,45 =-192,64
Miridod4 Jo, 42:34%  112. 28 47 6623, 30,77 =194.51 3,29 -191,52
wHoobh b, 42,40 1llg. 24,13 6572, 29,57 ~194.,27 S,u6 -191,21
NMHIDO 0, 42e¢Dc  llg. 25,00 oLGJY, 26,87 =194,5¢ .03 ; -190,89
MHID7 3y, 42.93 112. 23,33 eu25, 24,37 =194 .46 2,80 ' -191,66
MHODY 38, 35,69 112. 19,04 6575, =7.95 =231.8¢ 5,19 -228,63
MO 36, 3L.13 1l2. 19,13 6996, L 6,36 =231.493 3,71 -228,22
Mridol 30, d9.97 1lgz. 10,9 7218, 15,25 =230.00 4,21 -226,39
Mrivod 383, 37.u4 1llz. 19,35 ToT4, 31414 =~z30e24 5.73 -224 .51
MH363 35, 37.36 112. 19,40 7972, 39,84 =231.69 7.29 -224 ,40

6Tl



STl lUn  LATIIULE LONOGITULRE ELEVATION FREE=2IR  SIMPLE TERRAIN COMPLETE
NUFGER UEG - MIN Uce  MIN IN FEET ANOMALY BOUGUER CORRECTION BOUGUER
MHS0D 38, 33.37 112, 19,64 bllz. 53,206 =g223.u4 3,94 -219,.10
Mo ob 30, 3880  ilg. 20,79 E4D3, O4,02 =223.29 4,08 ~-218,61
Moo 7 3o, 38,54 1igz. 20,839 675, 63,060 =225.00 5.04 -219,96
MiHOo Jo, 38,24 1lpo. 20,54 851loc, 01,94 =228.11 079 -221,32
Frioo S, 38,00 1llg. 21,17 8434, 56,98 =g228.£8 .18 -223,10
Mo 70 3o, S8.7< 1llz. 21,30 5355, 61,44 =223.15 4,46 ~218,67
Mo 7L 36, do.To 1llg, 21,9c Elob, 07.17 =220.76 S3¢73 =217.23
MH3T72 Jo, 43.30 1iz. 21,90 8152, 55,28 =2e2.38 3,87 -218,51
Mris TS du, 37.97 1l1l2. 22,049 dile, 92,77 =224.1¢€ 3,83 -220,33
Mt 74 S, 37,360 11z, 21,70 st2u, 46,35 =226.95 3,77 -223,18
is 75 Su, 30,94 l1llg. 21,29 E204 . L 0l =234.78 04,00 ~226,18
o To 3a, 37.0% 1lip. 22,15 7627, g o712 =227.27 3,82 =-223,.,45
MHSTT 3o, 0,08 1l2. 22,14 7942, 36,93 =230.57 4,34 226,23
Mo 78 30, Jou.d40 lig. 22,7¢ 7627, 37,18 =229.49 S,uk =224 ,45
MIHS 7Y 38, d0,3u lig. 22,30 7901. 38,04 =231.u7 S.a4 ~225,63
MO0 0 Jo, 30,60 1llz. 235,21 7350 26,08 =224.27 3,71 -220,56
FMHod L 368, 30,77 1ilg. 22,77 77641, 38,23 =226,11 3,93 -222,18
o2 3o, 37,37 i1z, 22,78 7864, 41,51 =226.34 4,38 =221,96
vrded 3o, 37.42 Llp. 22,65 797u, 45,03 -z25.02 3,92 T221.90
MHO34 38, 37.7¢ 112, 22,38 8L3d, 51,37 =224.,62 3,95 220,67
Midoo5 3u, 38,2, 1llp. 22,43 8089, D52.85 =222.0b 3,70 -218,96
MHoo7 do, 39,25 11z, 20,76 8483, 67,59 =221.34 4,08 -216,66
MHIGE 3, 39,72 1l2, 20,35 8574, 724,27 =2i9.02 .47 -214,15
MHOYU du, 404l 11lz2. 20,80 B479, 72.85 =215,95 5.37 -210,58
91 36, 40,12 112, 22,32 8624, 60,77 =212.53 3,95 -208,.58
Moy 2 305, 4l.31 llz. 22.%90 7785, 55,53 =2uG.63 3,75 -205,88
MHS93 38, 40.65 112. 21,91 8ige, 63,92 =212.04 S.u2 -207.02
pli1o94 33, 41,31 lig. 21,01 8337, T1.,45 =21l4,.,21 8,71 =-205,5¢
MHSYD So, 4l.46 1llz. 21,33 b402, 69,96 =216.22 11,46 =204,76
MHIIEO 36, 40,50 112, 19,10 8704, 8l,14 =215,3¢ 7.15 -208,17

et



SIHYIUN
NU'I“IUL'_R

Mre97
Mii098
i 9Y
MHY 0D
FiHe Ul
MHYUZ
M4 u 3
MHY G4
PR
MH4 DO
iy 7
MG U6
MHY 09
& L0
H411
w4 L&
FHR 13
jrte L4
IRE N e
MH4 16
P L7
MH® 18
MiH4 19
MiAe 0
MH421
pidtrez
M43
A= 24
MHY2D
MHYZ20

LATLTULE

VRS

3o,
30,
do,
30,
36,
34,
33,
338 .
3,

du,

3o,
3,
3,
S0,
36,
3o,
d6,
34,
36,
36,
3,
38,
3,
do,
36,
S,
3o,
do,
S4,
36

IR

§i) e85
40,90
140
1,081
G 1ot
43,15
“"20 7«;
Ghe, 867
40,44
3,15
k3.6«
“40“;;
44,91
W4 ,79
Y4, 7
44,60
G0.13
36,19
3644
30,49
37,09
29,61
35,30
30,26
35431
35,47
34,84

LOGGITUDE

e

l.].,;o
112,
lldc
ilz.
11&0
ligz.
llﬁo
ilz.
1lg.
11z,
11z,
11z,
1lg,
lldo
112,
1lz.
i1z,
liz,
112,
11z,
iz,
1120
11z,
112,
112
ilg,
ll‘l
12,

Ml

19.4¢
19,04
19,70
19,64
186,91
16,54
17,34
17,42
17, 2%
17 .42
17,79
19,467
19,63
26,19
21,12
21,36
2L .67
20.22
19,77
16,57
17,33
17,686
10,1i
18,24
17 .46
17,5
16,97
25,40
29,75
27,75

ELEVATION
Ilv FLeT

&GH52,
8373,
£143,
7431,
7669,
7588,
7699,
BC72,
777,
7740,
77C06,
6787,
6826,
el8e,
5805,
5666,
5774,
8956,
60650,
6105,
DbSO .
6867,
7033,

7614, .

6333,
o202,
5734,
o805,
7i85,
6694,

FREE=unIR
ANOMALY

72,03
70423
07,45
He  uh
58,91
58,75
6,99
68,99
66,23
66,00
05,14
35,87
37 .82
15,24
2,67
-1.57
07
6,79
8,43
-23,56
=7 .97
3493
9.68
27.76
-18,47
-22 466
-36,89
16,58
29,66
8,85

SIMPLE

BOUGUER

'2140&5
—21“096
-2U8,.90
’206066
~199.25
=19907(,5
=201 e2H
-2U5.95
'198055
~197.83
=197.12
=195, 3¢
—194.%7
-195052
=195.11
~lY%4 .02
~196,L9
=196.14
=198.15
'231050
‘25103“
-229.96
'230!@7
‘231057
“23“-17
-233.9U
-232.19
~215.,20
-2154ul
~219.15

TERRAIN
CORRECTION

9,01
6,97
9,29
5.56
4,22
4,42
5.27
5,53
2,95
3,31
3,21
4,94
4,66
6,41
9.20
9,73
G,60
10,29
11,93
3.66
3.65
4,26
4,53
6,31

4,54

3,77
4,58
2,44
2.68
2431

COMPLETE

BOUGUER

-205(:8“'
-205,99
=200.61
=-195,10
=-195.03
=195,28
-195,97
-200,42
=-195,70
"19“.52
-193,91
=190.36
~189,81
-188'91
~-185,91
-1&4-&9
~-186,49
~185,85
-186,22
-227,84
=227,69
=225.70
-225,54
=-225,26
-229,63
-230,13
-227,61
-212,76
-212,32
-216,.84

2T




NUMpe R

Mt g 7
il
b &0
NMiHS o1
b AE
FHY 33
e o4
M4 95
P 36
M S 7
BIEL IeTH)
MY 09
NS4 0
THEC DN
MHEG2
MHEY 2
RTR L Se!
Mo
HERtYE
MH%48
Bt Y
MHY DU
MHYH 1
iH* 22
MH 53
MHY DY
mEY DD
00
MHS DT
MHEHE

LaTiTube

e

S,
3G,
do,
36,
du,
3¢,
3,

Jo,
S0,
3,
do,
do,
du,
3o,
35,
GTE
36,
do,
36,
36,
3&,
3¢,
S,

MAN

ﬁquG
S .81
4,20
34,106
33.87
Shel%
39,64
S3JHe
33,14
32,09
31438
J1-07
“0.3u
62059
33458
34,10
33.80
33,05
33.75
A2 45
.7
33417
4,850
4,31
33.94
S 0o
Salo
31-80
3l.5%

31,30

LOGGITULE

Uk o

1lze
11lge
11z,
112
il2.
112,
11z,
iz
11&-
1ize
112,
112,
1iz.
llﬁt
llz.
1lz.
11z
lig,
11z,
lig.
liz,
11z.
11z
lig.
11&0
11&0
112.
11z
11z
112'

MIiN

26,08
26,91
29,061
29,65
29,60
27.74
27,%
286,50
28,214
20,62
28,8¢
29,11
29,49
25, 3¢
26,85
27 .25
21,30
25,34
23,40
2,1z
24,96
24 .25
16,46
17,20
16,50
19,11
15,0y
9,12
16,45
19.11

ELEVATION
Ik FLET

oB8bdz,
659hbs,
T2be,
7521,
Thbe,
couG,
6971,
6959,
T7eTi,
8057,
834G,
E43e,
8381,
755%3,
6852,
6753,
6Ces,
6639,
678¢b,
7053,
6957,
6770,
vwr171,
6070,
6530,
7569,
7726,
8126,
£319,
£E481.,

FREE=AIR
ANOMALY

13,61
21,2
27,74
36,72
36,cu
6,15
17,12
13,42
20,68
42,18
54,41
56,63
52,70
28,22
10,87
8,08
-28,32
1,09
6,07
9,69
10,36
6,60
-1, 47
-23,39
-13,91
21,9
26,61
38,05
42,06
49,18

SIMPLE

”2190“5
‘21508&
~219.61
—219.“&
-221052
=226 32
-220031
=223eb1
~226097
'232'24
-229065
=228 56
=232.7€
-2£9,03
-222051
-221993
‘25“053
=225yl
-225.13
-230053
~ccbebU
=223+99
‘228003
=230.14
~-236+6(
—-235e90
-2360CL
-238.1lc
-2“1028
-239068

TERRKAIN
BOUGUER CORRECTION

1,95
2e2l1
2,92
3,10
4,64
2,83
2,87
3,50
de 33
©.51
5,06
5.63
8,78
4ol
2044
1,94
4,50
3417
2.07
2.93
2.04
2,19
4,64
5,42
3.04
H.48
5.71
7.18
6,68
7,17

COMPLETE

BOUGUER

-217.48
-213.5%
-216,69
-216,34
=-216,38
-217.49
=-217.44
-220,11
-223,64
~225,73
-223.99
-222,93
-223,98
=224 ,62
=220,07
-219,99
-230.03
~-221.87
~223,06
=-227.60
-223.96
-221.80
-223.39
224,72
_233056
«230.42
-230.89
-230,94
-234.60
-232,51

44N




STHT iU
NUMGER

MHS5Y
ol
Mol
piHF O
M0 3
M4 05
MH4Y 00
MHYGT
Mo
MAYo9
Mt U
miHe T
M%7 2
b 7 3
MH% 74
MHY T
MHH 76
MHST7
ittt /O
Miri4 79
ritie 80
MHY%o L
MAal
mMrved
MHY 34
ME4 55
MO0
LY
MHTBA
MH489

LHTITUUL

Jee

S0,
S0,
S0,
3o,
3,
34,
35,
36,
da,
30,
3,
36,
36,
36,
d6,
3o,
38,
dd,
30,
36,
38,
do,
36,
do,
23,
30,
33,
33,
34,
348,

ML

S Y94
3U.314
30,53
Sd.ly
3094
31,20
\glob"
31,80
S ¢ Lu
3230
32,69
30,4
39,92
34,30
34 430
34,49
€090
cb,90
2051
P X
20,00
L2040
el
25.22
eoJhé
eHel 7
24440
4. 0Y
23,29

LOLGITULE

LEG

llﬁ'
1ic.
liz.
1i2.
112,
llg’o
11z
112,
11z,
llﬁo
112,
ilz,
112.
11z,
liz.
11z,
11z,
11z
liz.
112.
llc,
11z,
11z
liz2.
lize.
11‘-
112,
i1z2.
112,
112.

ML

19,00
1o, 79
19,85
20,14
20,20
20,67
2L .53
20,10
19,04
2u 4o
2¢,35
2,11
20,15
20,16
19,63
20,54
14,59
13,84
14,18
13,57
13,15
15,63
14,13
15,85
14,41
14,84
14,14
13,85
14,30
14,3806

CLEVATION
1iv FeeT

880G,
89535,
8931,
4277,
5298,
7640,
7519,
7431,
T7Ce,
6787,
6h35,
6224,
6571,
5895,
5922,
5921,
605s,
5860,
6010,
5638,
L899,
5954,
626,
6050,
€168,
6265,
6350,
6020,
6124,
6425,

FREE=aIR
ANOMALY

56,41
52,82
o5.42
63,40
43. :;b
24,589
19,53
16,47
26,33
-4, 00
-G, 39
-25,06
-30,51
=35,77
-34,37
-33,88
-48,62
-53,92
-00.14
-52,83
-02,06
-55,14
-51.98
-52,74%
-47,78
-43025
-51,61
~-52,06
=47 426
-33,31

SIMPLE

BOUGUER

~23459
‘252-12
“2“8077
‘252955
‘239057
-235:5&
“23655@
‘236063
-23bel
'235.16
-244 e U3
=257005
-237.29
-256055
-236907
-235.55
“254.7¢8
‘253071
-255.01
-255008
~253.27
=257.8¢
-257.22
'259001
-257'86
-256,04
-257088
‘25701&
‘255084
—252014

TERRAIN
CORKRECTION

8,94
12,73
8,77
11,93
6.84
5,96
5.0b
5.42
5,27
T, 43
7.49
6,96
4,16
4,29
4,39
4,47
5.26
4.ue
3,95
3,79
G,u7
3,82
4,85
3.59
3,87
.24
3431
3.95
4,77
6,02

COMPLETE

BOUGUER

-234,65
-239,39
=240,C0
-240,65
-232,73
-229,56
-230,90
-231.21
~-230,74
-227.,73
-236.54
=231,09
-233.13
-232,26
-231,68
-231008
-249,52
-249,69
=-251.06
-251,29
=-249,20
-253,98
-252.37
=255,42
~253,99
~252.40
«-254,57
-253,15
=251,07
=246,12

€t




STriilUN
NUMBER

MH4990
R el
MH*93
MH=93
Mits 94
M4 95
Pl 90
AR 9T
M98
wir4 g
MOV d
Moyl
widou2
fHo g3
MHOU4
NHS U
Mo go
MHbﬁ7
MRS 08
MHO09
o ly
MHS 11
s i
MHO13
121 %
MHO LY
MHD 16
WMo 17
MHO18
Mi{D L7

LaTiiubt

UEG

3a,
do,
3o,

EAS
[N 1N

30,
34,
3,
30,
35,
3b,
S0,
3o,
58,
3G,
38,
3o,
34,
36,
3o,
38,
3o,

da,
346,
35,
So,
S0,
338,
36,
36,

MIN

£0,08
el 42
22,80
24,79
2iteD2
22,380
eSe1l
23.65
23:9?
2289
cded4
23,91
S0 34
e lc
23.42
27,01
27,24
27.00
2742
27.85
23,20
27,99
z7.39
27.10
27 34
SO (9
£2,59
cted
23,8%
23,90

LO;GITUDE

DE o

lldo
112,
11z,
11z,
llZ.
11z,
llao
11lz.
i1z,
llao
11;.
1iz.
1120
11..
112,
11‘.
112,
llz.
l12.
112,
11z
lléo
llﬁo
112,
11z,
112,
liz.
112,
11&0
112,

MIN

14,67
14,57
13,10
12,65
12,99
14,59
13,53
13,26
12,1¢
11,8%
11,91
11,33
11,47
11,63
12,00
13,12
15.84¢
12,75
12,94
12,91
11,95
11,62
11,3}
1v,67
16,27
11,06
11,0v
10,43

9,50
12,50

CLEVATLON

IN FerT

SRICTVIN
6493,
5838,
5885,
606(,
6h485,
&1l8u,
6082,
5910,
5874,
587Uo
5865,
837,
Hed4,
5865,
5532,
185%5¢,
59195,
5831,
583G,
6234,
6317,
6362,
6555,
6790,
bdlo,
6125,
62C3,
€385,
6076,

FREE=a IR
ANOMALY

-47,92
=4l , 76
-59,57
-57,62
=-52,56
=30,19
=42 4,35
-47,78
30,02
-4y, 28
‘QEQGl
=49,89
-51,390
-52,08
-53,.66
=02,439
-53,82
~46,67
-49,54
-4G,79
-34,97
-31.83
-29,53
~-22 4,49
-13,05
-28,59
-42,03
=57,26
=-31,37
-40,85

SIMPLE

BOUGUER CORRECTION

‘E54052
-252019
-258.42
-¢58.0b
=-208.96
=250.96
-253.2&
-255.26
-452.12
=-244,.,21
—247.9“
‘249065
-251981
=293.59
=253.42
‘250673
=253.35
=248427
‘2“8015
'248036
-247.30
-2“6.99
=246ece
'245075
-244032
247412
-250.65
-248.5“
-248,85
=247 .8C

TERKAIN

4,45
L,ub
4,18
4,03
3. ult
5,48
3,93
3,90
3,62
3.87
3,86
k.12
4,35
4oa31
.41
4,13
4,01
4,37
4,86
5.0l
2.85
3,78
I T
2.83
4,36
3,49
3,77
.42
d,32
3,98

COMPLETE

BOUGUER

-249,87
=248,11
=254 .24
-254,03
-255,52
=245,50
-249,11
-251038
-248,50
240,34
-244 .08
-245,53
-247 .46
-248,78
-249,01
=246 ,60
-249 34
-243,90
-243,29
-243,35
-244,45
-243,21
-242,75
-242,92
-239,96
-243,63
-246,88
-245,12
245,53
-243 .82

1748




STAjlun  LATITJUE LONGITULE SLEVATIVN FREE=aIR  S1MPLE TERRAIN COMPLETE
NUFBER LEG  Mdin DEG  MIN Iin FEET ANOMALY BOUGUER CORKECTION BOUGUER
roed 38, 2d.29 1llgz. 14,106 5840, =51.71 =250.83 5.15 -245,68
MAiD23 3o, 29427 lige 14,69 611U, =44 ,88 =252,99 6,10 -246,89
MHw22 36, 23420 llge 15,00 5925, =46,71 =z248.52 4,49 244 03
M523 35, 23.9<¢ 1lz. 12.51 070, =42,069 =249,pbl 3,86 -245,78
Midoeh 3d, 29.U05 1lg. 13,46 5915, =50,32 =251,79 b3 -247,36
MBS cu 23, 29.55 112. 13,30 %975, =49,83 =253,23 5.u9 -248,14
Mitbe 7 30, 937 1lz. le, 38 62759, =-36,i8 =249,91% 3,96 =-245,95
Miibed 36, 29,5 llz. 12,865 0786, =22.,206 =:253,39 0.69 -246,70
429 30, £9.29 1lgo. 11,89 6310, =33,61 =248.53 3,96 -244,57
GOS0 3o, 2760 1llg. 11,59 656%, 26,26 =247,95 3,70 -244 .25
MHD 1 3o, 29.8° 11z, 11,23 6590, -23,21 =247,.,87 3,50 -244 ,37
MHD L2 38, 29,7« 1liz, 10,20 6728, =18.,57 =247,73 4,33 -243 .40
MHO33 3u, 24,44 112, 9,74 6572, =-27,36 =251.20 4,00 -247,20
WD 34 Jo, 29,58 1llge 9,10 7274, - 37 =248,12 5,52 ~242 .60
MHD35 3o, 25.27 11z, 9,27 6945, =12,51 =249,(6 4,20 =244 .86
M9 36 Jo, 24.3% 1lz. b&,04 687G, ~12.68 =246,68 4,61 -242,07
D537 36, 24,74 llre 8,00 6850, =10,36 =243,67 4,82 -238,85
MHD 38 33, 24,35 1llg. O8,1% 68065, -11,68 =245,5¢C 4a17 =241,33
MrD 3y 3z, 23,73 1llz. 6,60 6465, 26,51 =24B6.71 4,80 -241,91
MHS40 3z, 23.42 liz2. 9,006 6257, =32.,84 =245,96 3.80 -242,16
M+l 3o, R3.22 1llze 9,05 6225, =355,77 =247.7% 3,27 -244,52
MHO4 2 3, 23.40 11lpz. 10,21 6176, ~35,53 =24%5,89 3,21 -242 .68
ArO% 3 Jo, 23,11 1l1g. &,9%90 6215, =-34,19 =245.87 4,00 -241,87
MHY%4 3o, 22.82 11g. 1,75 o9y, =20,061 =241.8C 4,h8 -237.,22
MHOHS 30, 22,19 11:. 8,29 6289, -27.,71 =241,.,92 3,72 - -238,20
MHSH0 35, 2led¥9 1llgze. o 44 6242, =28,77 =241.,37 3.25 -238,12
[iHO%7 Jo, 20.85 1l2. 9,106 6271, 26,84 «=24G.43 2.09 -237.74
MHO48 36, 2led40 1lz. 11,26 5895, =39,38 =240.09 3,76 =236,33
MHD 49 30, 21.96 11g. 11,8H 5914, 40,10 =241.53 3,79 =237, 74
MHLH0 Jo, 22,44 112, 12,10 5874, ~-43,77 =243.71 4,35 -239, 36

G72T



STRITLUN
NUMER

iiHobl
MiHLDE
o3
MHS DY
FiHD DS
ML
MioL7
MOS0
MHOL9
Mitwod
MHOGL
MHOOLS
MH2b
MHOBS
MHDOO
MEiDo 7
Mivod
MHoLY
FHOT0
MHDT1
[HS7¢2
MO T 3
MHOS TH
MHDTE
MHST76
MHo Y
MHUTE
MHOTS
MHOOU
FMHDB L

LATLTUUE

Ut

A6,
56,
Jo,
3G,
do,
3o,
36,
36,
do,
30,
Ju,
Jo,
Ju,
26
S,
S0,
do,
3G,
Su,
36,
36,
36,
3o,
3,
36,
du,
36,
3¢,
S0,
36,

MIN

27 .9
PASIREL
27,99
8,24
28, 7w
ey Ho
2golb
9017
2370
30003
30,07
26,10
27 .40
2L b
20,719
20,50
eh.bBo
eH 60
23,95
250“$
23,20
24 .60
25.25
24,29
22 ¢ 3&
cieli
P
cl b
el 8o

LONGITUBE

LDEG

11&.
ilz.
lldn
112,
Llze
i1z,
lldo
112,
llz.
112,
112,
112,
112-
11z.
112.
11z,
112
11z,
11&0
1ig.
1le.
iz,
iz,
liz.
11z,
112
lic.
112.
112-
11z,

ML

1L,69
lu,.,29
9,77
9,39
b,bU
L1
G,84
9,19
b.&b
9,0
7,70
SNy
&, Ti

CLEVATION

1N FERT

66T,
bl2u,
7824,
7207,
7726,
7934,
7755,
8095h,
7874,
To20.,
To44,
7543,
7686,
8007,
7535,
7487,
7119,
B544,
8u43y,
870z,
5561,
762G,
6870,
7306,
idt,
t2le,
5929,
0009,
6119,

FREE=AIR

ANOMLLY

~19.67
~-13,b1
-t 2
-, 07
14,54
21,88
l2428
24,53
1787
16,09
46,98
16,17
11,45
16,35
26,57
13,400
11,99
o582
51.81
49,96
58,7¢
46,90
28,97
-8,89
8,03
-36,05
-32.18
-41,15
-39,04
36,99

SIMPLE
BOUGUER

"2“6-99
24640
~2h5,05
~2i46e 04
-Z48.0]
-2“8943
-251086
'L51018
‘Zbool&
-2“90“5
‘2“9058

“250019

-245.47
-2Q5077
'2“6915
‘343064
“2“3001
=zh41.65
-239.20C
'237017
-Z36.63
‘242.52
-2370é8
~242,89
“24008&
_2“4077
~2435,76
-243'09
=244, 30
-245-31

TERRAIN
CORRECTION

3,54
3,93
4,64
4,67
6,39
.U
G.52
8,85
5.95
5e3b
9,35
7,83
4,55
©.10
7.75
5.ul
9,56
7.ul
6,01
7.88
7.59
13,41
©,78
5,40
5.46
3,27
2,85
4,55
3,76
3,08

COMPLETE

BOUGUER

-243,45
-242,07
=-241,01
-241,37
-242022
=242,40
=242 4,34
-242,33
-244,23
-244,10
-240,23
-242,36
-240,92
-239,67
-238,40
=238,63
=237.45
-234.64
~231,.19
=229,29
=229,.C4
=-229,11
-230,60
-237,49
-235,42
-241,50
-240,.91
-238,54
=-240,54
-242,23

92T




STM} LU
RUrMBEK

MHULZ
MHSBS
MHO S
505
Mro6
MHOB7
mﬁﬁéb
MHOS90
mho9l
MHOYe
MHu93
FHOSY
MHOYb
MHS96
MinogY
MHOG 8
MAO99
FMHOOU
MO0 L
MHODE
("\HQ O 3
MHOJH
MHCUS
MHOUG
MHOQT7
mHOG8
M9
il u
MHOL L
MHE13

LATl Utk

bte

A&,
Jo,
do,
50,
du,
J0,
du,
36,
3o,

MmN

2283
2. o
2lslc
ERIL
2G.20
19.57
19,26
2004
19.77
17,50

15,49

1057
17-\.‘i
1".4;’
18,15
16,29
10.63
16,94
16,01
19.1%
1H.08
15,74
17.77
17,39
16,80
15,8
15,2«
39.37

L(J“‘SITULfE

LEG

1ice
11z
11g.
11z
11z.
ll&o
liz.
lize.
112
1iz.
11z
lldn
112,
11z,
11z,
112,
L1z,
1iz.
112,
i1z
llz.
112,
liz.
11z,
112.
112,
liz.
112.
11z

MLt

9,60
13,45
13,18
15,%9¢
1o,8¢
12.97
15,09
11,97
le.58
11,806
11,50
12,71
13,37
13,45
13,46
14,08
19.306
13,74
1,71
14,01
10,20
12,86
14,30
14,98
11,72
11,7¢
11,78
11,15
10,%90

W15

ELEVATION
IN FEET

612&3.
vedo,
6267,
602¢c .,
6689,
351,
63010
6077,
balc,.
blOl.
%996,
6029,
o445,
ei8o,
€117,
64be,
©185,
641G,
eud2b,
6181,
6063,
6035,
6181,
6377,
ouSHb,
6U07b,
6070,
6144,
6119,
9839,

-57,18
~33.93
-27,24
-16,48

-£,05
-22.51
-29,66
-29,26
=51 ,064
-31,56
=32,56
=301, 88
-22, 064
-15,65
-26,57
-18,u5
-19o78
-28,76
=32,82
-31.91
-26,96
-19.35
-29,33
-27 ,94
=27, 06
-25,73
-25,79

97,71

FREE=-AIR  SIMPLL
ANOMALY

-2 .80
-245037
=24 (5%
-2h2e02
-Z40e0%
-238.49
=237.ic
“236064
-237044
=-237.G7
‘235087
-256.91
-238.45
-238.24
=237.99
=235 7h
2372l
—236o3ﬁ
-238052
-239.28
”238052
”2370“6
-237 .48
°256055
-235.57
-234.96
-254.60
-234,99
’26“020
~-237.41

TERRALN
BOUGUER CORRECTION

3437
4,37
4,35
5,31
5,49
3,63
3,72
3,60
3,48
PRI
3,86
3,93
3,55
3,85
3,89
4,42
4,15
43
4,58
3,43
3,08
2,90
3,42
3,77
5,09
4,39
3,86
4,27
3,79
14,84

COMPLETE

BOUGUER

-242,43
-241,00
~236,34
-236.71
-234,E0
=234,86
—233.“0
-232,.84
-233063
-232,01
=232.98
=234,90
-234,39
-234010
-231,32
-233,09
-231,95
-234,C4
-235.85
“235,44
-234,56
-234,06
~232,78
~230,48
-230,57
-230.,74
-230,.,72
=230,.41
-222.57

[t




STRIION  LaTiTUul LONOITURGE FLEVETLION FREE=AIR  SimPLE TEKKAIN COMPLETE
NUMBER  DEe oIl DEg MIn IN FEET ANOMALY  BOUGUER CORRECTION BOUGUER
ikl 1 4 3(). ».)70‘3{: llés .6‘) 11223. 151.98 -ZSl.cb 3b.93 -220.35
MU b D0, AT7.3¢ 1lg. «J0 1116&, 134,95 =2u45,23 23,78 =221.45
fiHelo 38, 12,45 Llz. 7,89 7548, 22,57 =234.51 3.18 -231,33
ML 17 Ju, 15.3% 1ip. &,2¢ 7736, 30,17 =£35,43 3,16 =232,27
MHUL Y SC, 1247 1lze G 4o 7841, 29,72 =237.34 3,36 -233,98
Mrle19 30, 16,7+ 1lz. 8,76 7985, 33,36 =238.61 4,59 -234,02
MHe20 JG, 17685 1lize.e 4,20 T421, 14,82 =237.94 4,30 233,64
MHE 1 6, 18,12 11z. 9,00 o846, 5,41 =238.58 2,81 -235,77
MHOZZ do, lo.De liz. 6,90 HOLOHSL, =13,21 =240.33 Z.B82 -237,.51
Mribed do, 12.12 1llgz. 9,005 64600, =20,33 «240+35 el -237,62
MO gD do, lo.03 llg. 16,33 6457, =15.,38 =235.51 2.96 -232,35
IRt eP Y Ao, 193¢ 11lz. 9,79 6850, =T7.08 =24(.,06 4,06 -236,60
l"lhbé? j(). l‘jolQ lld» &').49 Cséb. ""23.79 -ZL’OOOQ 3.20 —237049
MHLZ8 do, 18,81 1llig. b&,49 6440, ~20,57 =240.02 3.25 -236,77
o e 9 Jo, 1831 1lp. B,.,09 6731, -0,08 =238,34 3,33 =235,01
MO 30 36, 19.17 1iz. 7.7 e405h, =20,31 =238.47 3,79 -234,68
MHO UL 3o, Sdede Lllge 1,592 6360 . =22,01 =238.,0L3 4,06 -234,57
Mifu 32 Js, eleslo 11lz. 5,95 6986, 8,45 =229,5( 5,93 =222,57
MHead 36, 21e29 1llgz, 6,45 6757, =3,32 =233.46 5.34 =228,12
FHE 5% 3, 21.2% 1lz2. 6.9 6575, =-12,090 =236.03 4,27 -231,76
MHLOD 35, 20.9¢ 1liz., 6,08 6664, ~7,14 =233.9& 5,84 =-228,14
MHO 30 3b, 18,13 112. ©&,87 5835, e99 =231.81 5.62 -226,19
MH© ST 36, 1770 lig. 7,99 T434, 14,61 =238.59 6,24 -232,35
M I8 38, 17.27 1l1lz2. 6,24 7436, 21,19 =232.24 5.85 : -226,39
MHL 39 &, lo.43 11.. 7,10 7531, 22.17 =234.34 3,24 -231,10
MG U Jo, 1047 1lze.e 7,79 7684, 25,68 =236.04 2,75 -233,29
FiHOE 1 Jo, 17.16 1i., 6,30 7906, 29,24 =240.11 5.21 234,90
Frios2 du, 16,0% 11z, 7,70 75264 21,27 -235.,13 3,43 =-231,70
pdowd 3o, 29.95 112, 35,69 9730, 93,21 =239.9¢ 6,38 -233,52

Mriosy 3o, 9.0+ 1lg. £,99 8937, 101,63 =236.83 7.24 -229,59

8¢T



STAT LU
WJikpER

MHu D
MHOUYO
[ios7
HMHO4 3
My 9
MHuo0
MiHduol
pHO b2
MmLL3S
RGO+
MHOLDD
Mir{e Lo
MHOLT
wifoo8
MHGH9
Mricol
MHGo 1
Mvone
MHOBS
ifood
Aricob
MHooO
MHLEOT
MHobod
MrHo 69
e 70
MHOT 1
iMHG72
MHO73
Mo 74

LaTliuut

DLG

3o,
35,
33,

x .
Jo,

30,

du,
36,
30,
3o,
do,
dau,
du,
J0,
34,
35,
3&,
do,
3o,
3a,
34,
do,
348,
3o,
Jo,
S36,
do,
3d,
34,
3o,
A8,

MIN

29.10
29,095
20,44
23,71
284,31
PYEL Y]
ele37
20,97
27.50
27 .55
2727
27.7‘.)
28.2}
28,71
29,93<
40.49
£9,90
25.81
20.31
20,00
20JH0
22.86
29,30
24430
23,01
43
25,71
4,91
24,65
23,43

LUNGITuUDE

LEo

11z,
ligze
lldo
112.
112,
llr,’.o
11z,
11z,
11z,
112,
112.
112.
112,
112,
112,
112
112,
11c.
112,
112.
112,
112,
llg,
11z,
l1z2.
112.
1l1z2.
112,
112.
112.

MIiN

4,35
5,10
4,34
0,27
D.,25
3,28
P
1,96
1,62
1,0

. O

37

e 33

o 1t

. J9
1.24
1,27

W70

D3
2.0
£,906
3,77
3,10
4,72
4,606
3,94
2 43
.31
1,09
}.%06

CLEVATLION

iN Feed

9735,
106119,
9553,
10761,
9954,
9314,
5235,
9‘.‘22 .
Sl4y,
ayls,
8302,
guz4,
s087,
888¢,
8992,
9076,
9067,
9009,
8742,
9376,
9425,
9510,
926,
S737,
4825,
981,
9147,
6774,
g21u,
9754,

FREE=nIR
ANOMALY

90,52
10C,56
86,06
101,23
94,96
79,36
79,11
72.24
75,79
71.15
68,29
72,18
73,22
£6,53
71,04
74,24
75, 44
72.82
65,10
8l 41
$4,55
85,89
79,69
89,38
82,33
93,79
76,41
67,94
85,82
95,46

SiMPLE
dOUGUER

=241 406
244,09
-239.31
-265.29
—-c4l el
~-237.88
=235453
~235,05
'235.b1
~235,83
-234,91]
~235.18
=236.29
-235.99
25523
‘25“.69
-233059
-234.03
-232.65
-234.94
~236457
-238002
“235.77
-242,26
=-252.30
-243,81
’235013
=23090
=227 .88
‘236076

TERRALN
CORRECTION

7.14
10,ud
6,59
28,02
10,.,u6
4,89
34,97
3,95
3,88
3,09
3,59
3,90
4,14
3,79
4,05
3,90
“.13
4,01
3,87
4,68
4,85
5,99
5.ub
11,05
21.50
12,25
S5.24
5,36
4,81
8,49

COMPLETE

BOUGUER

-233,9¢2
-234,06
-232.,72
-236067
-234,15
-232,99
-231,56
-231,10
-231.63
=-232.14
-231,.32
°231|28
-232,15
-232.20
-231.18
-230,99
-229,26
=230.02
-228,78
-230026
-231,72
-232,.03
-230.71
=231.21
-230,80
-231.506
-~229,869
-225,54
=-223,07
-228,27

62T




S Tl"1 IU‘\
NUrigeR

ML 75
Mrue 7o
AT T
MHE 78
mitlo 79
MO8
PR
Mrivod
oSS
ifuod
BETIRTET YS!
Mrueb
Midog?
MHLIB
MHoB9
M3
MHOS L
ey
MHU9 S
MAB9L
MHOLYD
pHOLY D
MHos7
FMHO98
MHO99
RIS RAVIY)
MH7U1
MiHTo2
MHIJD
AT 04

LaTiTdub

YLG

(88
G
o

R N oY
c.C O
-

CC
e o

NS TR S
o C o
« » o

»

O G
o C

(€3
C
-

da,
3o,

3,

o
Ml

ZZOSC
21'1;’
2C .60
1d,.%0
Lo. 70
18.71
id,2<
18.14%
17010
17,27
lo,ui
19.99
io.4%0
1o.11
15.71
19.21
27.51
27.5:
27.57
cl.70
23414
26,10
27.8u
26.59
29,7
25,20
e, 70
SH,29
23,74

LOnWGITULE

VEG

lldo
ilz.
1liz.
11z,
112
liz.
1iz.
112,
112
112,
112,
11z,
112,
112.
112,
11z,
liz.
112,
112,
112,
112,
1iz.
1iz.
11z.
112,
112,
112,
11z
112,
112,

MIn

2.0y
i.,60
£,20
S.11
SeB7
4,27
4,20
5,01
5,39
4,25
4,12
4,09
4,61
4,75
3,33
2,73
2,60
16,040
lo, 70
17,19
17,75
1&,91
20,952
21,535
2240
25,70
23,71
23,83
23,74
25,59

ELEVATLON

In FeET

10490,
1O44E,
10791,
10975,
106690,

FRZE=AIR
ANOMALY

95,39
81,58
ob, 1t
HR,92
70,57
59,55
71 .42
T2.23
ol,2u
64,108
65,33
67,24
82,77
B1,79
64,69
56,64
59,77
-43,68
-37,85
=34 .88
-26,99
17,85
44,12
70,902
86,89
111,33
199,49
120,14
127,68
124,28

SIimPet
BOUGUER

254 499
'23109“
‘231062
T oitl
'229022
=£30.52
‘234015
-256079
-adb.QQ
-25232
-232053
-253617
-290086
-239.77
-234.19
-233.68%9
’236099
-¢56.66
-2257427
-256041
'254.82
‘252-65
=250.13
‘250032
=-246,38
-245.96
‘2“6037
'2“7040
—246006
‘239052

TERKAIN

CORRECTION

8,98
5,98
8,14
4,58
D.42
8,41
6,47
2.83
8,01
5.74
5,31
5.u9
10,47
10.17
4,87
4,93
5,61
7.86
g,ul
10.40
1¢,062
6,78
9,37
11,94
12,58
12,ud
11,36
13,25
12,56
10,24

COMPLETE

BOUGUER

-226,01
=222,96
=-223,48
-222,82
-223.80
”222'11
=-227.96
-226,96
~227,93
-226,58
=227 ,52
=228,08
=230.33
-229060
=229,32
-228,96
-231,38
-248,80
-248,26
-246,01
-244,20
-243,87
=-240,76
-238.38
-233.80
-233,91
-234,99
-234,15
-233050
-229,58

0€T




SThiiOn
NUMGER

ETSRRVe)
IR AN
T o7
MHDY
#”‘17@‘:‘
PHOLG
MHTLL
w713
RN}
MHLS
PR 10
HHYL?
S Ia Y-}
FMH1Y
MH720
pirif el
Ml ee
MH23
MH 24
MHT25
pRl2o
M7 27
MHT28
wh729
MHT S0
MRS
il de
Mi{l93
N 7 A4
RN ICYS

=nTITURE

"Dk

36,
So,
36,
du,
39,
3o,
Jo,
Jo,
3G,
S,
de,
6,
o,
3o,
34,
S,
36,
da,
do,
36,
Su,
36,
Ju,
38,
346,
S,
36,
36,
36,
39.

LN

St
226 DU
22430
Zl.50
13,04
18,90
1J3.%1
1oe 14
13,34
ldcgl
lo.b0
10,45
1D.04i
i9.9<
15,54
344 9l
34,35
33,59
33,28
31.81
Sieltd
30,60
30,45
50,14
3C0.0¢9
29.71
S04
30,79
3J,91

20413

LONGGITULE

UEG

llg.
112
11&0
11z,
112,
1iz.
112
11z,
ligs
112,
11z,
11z,
112,
112,
112,
11z,
112,
1120
112,
liz.
liz.
lig.
112,
i1z,
112,
112
112,
lig.
112'
lice.

MIN

239,99
23,99
25,40
23,55
25,90
23,97
25,44
25,13
22 .70
21,99
21,87
19,56
16,74
i6,2¢
17.32
15,45
15,90
16,34
16,25
16,19
15,886
15,60
1540
15,75
16,18
17,00
17.27
17,77
17,29
15, 4y

CLEVATION
IN FEeT

11227,
105814,
10804,
19404,
E49G,
g5hlo,
Shok,
G212,
G367,
9491,
1022
9155,
B8luou,
7330,
6950,
5537,
5664,
5666,
5710,
5817,
5806,
5823,
5811,
5876,
6016,
7148,
7744,
7903,
7374,
6“()&.

FREE=aIH
ANOMALY

137 .35
126,49
127,29
115,42
ol .47
86,34
90,52
61,48
85,99
165,92
110,21
09,96
37,61
11,56
o 73

-4 e9D3
=-36,52
-38,81
38,20
-42,95
-4, 15
-48,87
-51,93
=52 ,.,86
-48,14
-5.96
19,78
28,45
12,25
=37,22

SIMPLE
BOUGUER

-2450 Uk
241 3
-240469
‘238094
~227497
-337077
-235023
-232028
=253.05
‘23“.58
=237 95
~Z241 .86
-238027
=237 048
'235.98
-229012
-2290“3
-231086
‘252-68
—2%1.0&
-241.9e
~-247 26
-249.06
-252.99
~253.15
-249.42
-243.99
-2“0073
-238.,91
-2b5.24

TERRAIN
CORRECTION

15.u2
11,u7
11,99
9,15
S.ul
0o b4
©,19
6,99
6.80
8,55
8,75
7,39
©,98
5,46
4,51
6.351
9,50
9,23
11,08
7.60
4,56
8,60
11.42
11.84
737
7,50
6,90
6.33
4,45

COMPLETE

BOUGUER

-230.02
=230,36
-228,70
-229,79
-222.96
’231023
=-229,04
-225,.29
=-226,25
-225,83
=-229,.,20
-230,80
-230,88
-236,10
=-230,52
-224,61
-223,12
—222036
=223,65
-230,00
-234,06
~238,64
-241,26
-2“1.57
-241,31
-242,05
-236,49
-233.83
-232.58
-250.79

TET




STRTION LaTliuLb LupnoiTupE FLeVat iON FREE=AIR  SiIMPLE TERRAIN COMPLETE
N Uue  MIN Ubks Ml I FeEeT ANOMALY BOUGUER CORRECTION BQUGUER
mH 7 5b 30, 0,87 lige iu,lc 662k, =-2G,63 =z2535,24 4,57 -250,67
i o7 3o, 2b,%0 llp. 17,00 6935, =-19,37 ~255.57 ©,23 =249 3y
Ml o6 Jo, £LWOL L1pge 17,07 6880, -19,57 =z54,.,1C 5,40 -248,70
MHT 59 36, 20,51 1lig. 17,00 7091, =10, 84 =252.36 6.77 -245,59
mH/WG Jo, ebolt llpo.e 10,64 7846, 19,99 =Z247.3c 9,43 -237.89
Pt f &l 36, cbecl lige. lo,37 Lol , 26,21 =254,93 5.u9 =249 84
Mitd G2 b, cHL20  Llge 15,81 &420, ~37.,12 =255,7¢& 4,39 -251.39
MHTH3 3b, ChlJbdY  1l1z. 15,17 6185, =45,68 256,35 4,46 -251,89
MEL b S, CDWBL 1ige 19,24 6303, =41,82 =256.50 4,06 252,44
MHTGE 3u, 2D.44% 1lz. 15.25 6295, -42,15 =2L6.H6 4,41 =-252.15
piti f a0 Jo, ¢3,08  1ige 12,81 H43b, «36,37 =205.65 4,67 -250,98
MR 47 S, 20.t%  1lg. 16,35 6650, “27 .56 =254,05 S.b2 -248,43
BT 36, €Deco llz, 10,90 6894, 15,93 =25C.74 b, T4 -244,00
MHT 49 S, chaT70 llz. 10,99 7260, ~2,14 =249.4c 7,60 -241,62
MAIH0 36, 25.10 lig. 17,069 9L, «10,77 =247.83 10,15 -237.68
Mol do, e¢Def1 1lg. 1&,46 T244¢ -4 .55 =25H1.15 19,58 -231.57
MHibZ 3b, 4,77 lige. 19,7u 788¢, 17,45 =250.94 19,44 -231.50
MHTS3 3, 2440 1lg. 19,1u 9067, 02,12 =246e70 14,78 =-231,92
pit 54 3o, £3.7. lig. 16,61 10565, 100,03 =259,.,81 27 .46 -232,35
it f Db 3o, 23,30 1igz. 1&£,90 11005, 121,08 =253.75 23,93 -229,82
i T 56 3o, 2969 1lg. 19,4 105686, 116,746 =249,2¢C 16,77 =230.,43
Miir57 36, 23.79 1llg. 20,54 1u454, 109,11 =246,36 12,92 -231,04
wH7 %0 - 30, £1.00 1llze. 19,52 9494, BL,46 =238.91 1U 35 -228,.56
Ml 29 db, £2.067 1l.. 15,4c 6824, =14 ,81 =247.24 6,12 -239,.,12
MH7B0 30, 23.31 1llz. 16,34 7316, 012 =249,13 13,41 -235,72
MH7ol Jb, 27.67 liz. 16,54 7452, 6,63 =g47,22 10,40 -236,82
Mr (o2 Jo, 20,79 112. 20,44 ey, 33,17 =247.08 6,49 -238,59
MHlod Su, 2.1 1llg. 24,70 12147, 130,72 =2b2.66 48,20 =234 ,46
rH ok du, &he3 1lg. 24,19 11368, 131,52 =255.67 21,608 -233,99
M (6% 36, 23.62 1lz. 24,58 11182, 127,50 =253.,36 21,36 -232.60

2eT




STaTion  LaTiTubk  LOGGITULE ELEVATION FREE~aIR  SIMPLE TERKALN COMPLETE
WURLER vey Mk UEu  MIN Iiv FEET ANOMALY BUOUGUER CORRECTION BOUGUER
MH /0O 3o, g4 b0 llize 29,11 10310, 167,51 243,62 11.ud -232.77
frilo? 3, Blevu  llge. 25,19 6560, -4 ,85 =2z8.45 4,79 =223.66
08 36, 31.69 l1llgz. 24,49 7097, 6,51 =235.21 4,49 -230,72
Wit {9 3b, 31,1l 1lz. 25,00 745, 15,22 =238.6C 5,46 -233,14
R4 7T 36, 20,60 liz. 20,54 7892, 29,56 ~239,24 4,93 ~234,3)
arT Tl 3¢, ol.2i 1lze 25,94 7815, 29,02 ~237.15 3,82 -233,33
ST 36, 31,59 1llg. 26,3¢ 740U, 2l 468 =233,68 3.47 -230,21
MHTTS 36, 31.51 11s. 25,93 751G, 21.30  =234,.49 3,43 -231,06
Mitd T4 38, 3041 llze 25,9/ 8352, 42,25 =cb2ece 7,25 -234,97
SHTT9 30, dU.01 1llz. 20b,0C 83Y%e, 42,25 ~—z43.56 10,06 -233,52
MHT (€ 3o, SG.N0  llge 206,55 7492, 17,40 =237.7& 7 .24 =230,54
MATTT 36, 29.20 11y 27,05 7412, 15,81 =236.04 7.06 =228,98
MH 78 36, eB.b80 11g. 27,31 7541, 13,95 =242.9¢C 10.82 -232,08
A 79 3c, 20.9%  Qlg. 27,30 THU4E, 14,28 =239.40 9,52 ~229,88
MHT00 3o, 2Y9.6i 1lz. 26,37 7997, 36,59 =235.79 5.40 -230,39
Mol 36, 29,20 1lg. 24,86 9835, 87,58 =247.40 16,43 -230,97
MHT o2 3c, 30,12 1lpe 24,66 9437, 59,54 =248,26 12,58 -235,68
SR 36, £9.1. 11z, 24,5 9532, Bl.24 =243.42 10,39 -233,03
B Y 3o, 2o.49 1lz. 24,17 o726, 85,88 =zi45,16 12,25 ~-232,93
MHT65 36, 28.89 1lz. 23,40 9284, 70,27 =246.08 10,73 -235,35
MHT G0 33, 29459 llz. 22,30 98506, BU 409 =c55.60 17.38 -238,22
MHTaT 3b, 20,29 1lze 23,27 10538, 103,13 =255,79 19,36 -236,43
M od 36, £9.00 1l2. 22,56 16020, 87,75 =253.53 15,16 -238,37
M09 36, £9,70 112. 21,80 90¢9%¢, 65,470 =244 .48 7.97 g =236,51
MHTY0 36, 29Y.20 11z, 21,17 10238, 81,70 =267.C1 26,91 =240.10
MHT94 36, 29.40 1llgz. 23,57 6620, 51,58 =242.22 9,30 -232,92
mHTY2 36, 29.60  11z. 23,7GC 6274, 41,83 =239,98 7.77 -232,21
SRIE 3o, 30,1n 11z, 23,8. 7998, 33,28 =239,13 697 -232,.16
MHT 94 3b, H0.34 1lz. 23,44 7770, 24,29 =240,.56 9,59 -230,97
MH 95 3b, 3U.TZ 1lp. 23,37 7464, 17,61 =236.061 8,53 -228,08

£€T



S TLON
. il lpLi\

M0
RSN
wir i 94a
N RAA-
EIRTSRIRE
THALY] l
e 2
EIS ISV
Ao
G D
Pardo
A [STEN
MHDJB
MO U
Ml L0
ERICN Y
mdeie
Mito 13
Pl L4
o L9
ale o
Mol 7
rHG LG
019
MHCZO
MHU&l
mhose
pioed
HMHSES
Midoed

LﬁTITJdi

Uiy

So,
do,

X
So,

3u,

I
Hldbe

Hlela

Jl.22

clelz
&:304‘)
PR T
stSU
2hebd
£i.0
1033
100
17ei
i7.70
10,34
18,45
13.949
1h,2w
15050
10,47
1D 084
lo,0e
jo.85
17.0/
iol. 1
10,31
1D031
17,47
17.70
17 .04
18.13
lSQSG

LU GITUDE

Ut

1le
11z
112
liz.
ll.do
1ice
112
lléo
112,
118
11z
11z,
11z,
112,
11z,
11z,
llat
112,
11z,
1i2.
115,
112,
ll&n
llﬁo
i1z,
11z
1iz.
lldo
112.
112,

Miiy

Ceolo
22,29
17,63
16,40
10,94
1o,37
15,486
15,40
16,30
10,24
17,95
lo,1lce
17,30
17,53
17,306
2541
22 ,6&
2e .80
2e e
21,20
21,14
2u .80
29,153
20,09
28,307
20,9z
20,29
20,434
26,70
29,44

ELEVATLION

B5lu0,
7585,
et
u23:,
96235,
8535,
a650,
7460,
7075,
75435,
78IZ2,
dEZia
345,
187,
7809,
9317.
puula.
9919,
10230,
993b,
10237,
1458%,
7467,
7690,
7927,
6360,
424,
92%0,
95806,
9773,

FReE=4IR
ANOF ALY

38,35
2e 7
D, 09
66,71
o4, 94
47 .25
46,36
il,08
el .41
20,07
3G .92
45,97
S5l 02
46,11
32,53
T6,52
110,04
195,02
111,20
160,45
108,43
1i7,06
33,44
38,86
45,09
57,37
59,95
855,uvb
90,95
94,79

SimMPiLte

pIULULR

-237.71
-Cj7oﬁl
”ﬁjﬂoﬁl
-247.69
=-24les7
“Z“on5
-&48.DL
24241
“dé?olt
-25607Q
—ad“.d&
-234 47
=203.71
’232.7“
-235049
=238 .02
’231017
=292 402
‘257051
“237.9“
-c3G,.2e
-242036
-220.89
22333
=224 ,43¢L
“227m57
-226097
=231 506
-238.55
-258006

TERRAIN
CORRECT LON

70(.55
6,14
B0l
17.ud
1,41
0,80
1,41
9,67
10,46
7,06
6,u9
7 .96
T.48
Houe
7.78
9,67
T.69
7.00
5,91
B 44
9,53
15,61
Beu7
G,uUd
7.61
6.31
5.17
6,22
5.55
10.57

COMPLETE

cQUGUER

=230,.60
-231.07
-230,20
-230,.64
-231.456
-233,57
~-234,{9
-232,74
=-226,64
=229,68
=-028,73
-226051
=226,23
=-227.32
-227.71
-229,3%
-223,48
-225,52
-228,60
-229,50
-229,€9
~229,25
~212,82
-214,30
217,29
-221.83
~227,00
-227051

veET




ST Ion
NUFoER

mHoZo
Ho T
piriue8
MY
Friod 0
pHodl
Vil e
MHEe33
e %
PpFGCI0
MG a0
MHG S8
MO 9
Mt
Mitosl
prtowe
Fitosd
EIRTaL
e L= 2]
M4iio% b
sirtoe 7
Wir G 8
{riow
Moo U
MHGOD L
MHo2
MHEDJ
o hY
MHOLS
MHOHO

LAT1TULE
U MIN

3¢, 1c.91
3o, 13.30
30, 19.10
38, 20.67
30, 16,55
30, L7.3
36, 1o.44
36, 33,01
do, 32,717
do, 31,89
36, 51,99
do, 31,94
3o, 3277
e, dZ.75
50. 52-52
3o, 32,30
Su, J92.0&
Jo, 3c.l4v
S, 3b.2u
3o, Jdo.2i
36, 35,84
Su, 33.U4+
S0, S4.iv
S0, I,7i
35, 33.20
36, So.le
Jo, 33,2+
30, 43,04
Ju, 2.2

36, 52.71

LOGGITULE

GEG

11z
112,
11z,
11z
llﬁo
112
1120
i1z,
11&0
liz.
112,
112,
112,
11z2.
112
112,
1ize.
112,
11z,
112,
112,
112,
1iz.
11z
112,
11:.
11&0
11i2.
112.
112

MIN

29,806
20,00
24 47
24,61
24,42
25,45
2hH,86
9,71
5,86
9,5
0,85
7.70
&,.85H
£,35
T,73
7,20
51
H,29
PATIAS
2U .39
25,22
24,47
24 40
24,208
24,99
25,5
2¢ .09
25,93
26,93
26,80

ELEVATLION

I FeeT

9670,
S149,
G112,
9673,
9157,
9132,
9514,
%959,
6201,
£391,
&71o,
7109,
644G,
TOIY,
7859,
5345,
5380,
5624,
62ly,
6935,
6785,
6857,
699¢.
691i.
6786,
e7Th4s,
6767,
6410,
€641,
6560,

FREE=AIR
ANOMALY

38,76
78,94
77,18
90,69
75,92
845,94
96,27
=42 ,4,26
-32,33
=30 ,94
'20.2&
=6,12
=27 .64
-6,66
22,70
38,73
42,54
20,3%
23,67
4,18
=-3,28
9 40
14,02
11,16
8,13
5,81
7.13
=3,12
=-3,21
-3.,33

SIMPLE
BOUGUER

-240.51
-232.08
-233.16
~-238456
-235e96
'230010
~22T7e78
-245ezd
‘2“3053
-248062
=248.91
-2484.206
-246098
=245.36
=244 498
-245.00
=242 4,88
-243044
“235025
‘231096
-834058
‘224.15
-224413
“22“023
-223407
-224.&3
-223056
=221 45
=229 ¢4}
-226.76

TERKAIN

CORRECTION

11,86
5,21
5.40
5,98
5,01
5.16
.18
4,50
4,38
5.73
7.50

13,96
O 47
B.22
9'U2

11,04
9,31
9,u9
3 .04
3,33
3,55
2,01
1,89
3,19
2.38
d,uUB
2,66
4,94
6,89
6,21

COMPLETE

BOUGUER

-228,95
-227 .47
~-227.76
-232,88
=224994
-221,60
-240,73
-239,15
-242,89
-241,41
’23“.30
=240,51
~237,.16
-235,96
=234 46
-233,57
-234,35
-231,61
=228,63
~230,83
-222,14
-222.24
-221,04
-220069
=220,95
=220,70
-216,51
=222,52
-220,55

GeT




STATIUN  LaTiITULE LONGITULE ELEVATION FREE=AIR SIMPLE TERRAIN COMPLETE
NUMBEKR Deg WIN DEig  MIN IN FEET ANOMALY BOUGUER CORRECTION BOUGUER
MHoo? 30, 32.41 1lz. 21,24 6liie 26,01 =235.17 4,97 =-230,20
mrieb Jo, JI.74 1iz. 20,85 391, ~319.19 =236.87 3,25 =-233,62
Ao D9 Jo, 34,020 1llz. 20,69 249, -24 G ~236.856 3.87 -232,.99
Mricod 3o, £2.15 1llze. 22.24 12175, 155,39 =259.22 34,98 -228,24
FiHoO1 36, 36.61 lige 24,19 705z, 27,98 =212.21 2,85 -209,36
Miriood 3o, 39.4Y% 1lrs. 24,95 71C2, 34,19 =207.7C 2,33 -205,37
Mhcvoi 36, 4U.5uv 1llgz. 2H,9Y 720 83,20 =202.i0 1,85 -200,25
MHoob 38, 39.7¢ 112. 27,79 7656, 56,52 =2U4 .24 3,40 «200,84
MHOOD da, I8.23 Llg. 26,71 5436, U998 =2i2.73 4,86 ~207,87
FiHOG7 30, 36.7c 1lp., 26,49 7676, 55,00 =206e52 3,59 -202,93
Moo 8 36, 39,79 1ligz. 27,01 7302, 43,77 =204.93 2,22 =202,71
LHto9 20, 41,75 112. 26 4o 6976, 43,66 =194,(y2 2.79 =191,23
Mo 70 36, &l.55 11z2. 27,156 7195, 56,99 =1944.(7 2,43 =191,64
MiHo7 1 3o, 41.20 1lg. 27,50 7031, 46,11 =193.37 2,67 =190,70
MHOLT72 36, 39,93 112, 29,06 7019, 41,17 =197.90 3,47 =194 43
B TL JL, LB lig. 25,80 0833, 37,87 =194.,8¢ 313 ~-191,73
FHETS Je, 42,50 11z, S,0h 529¢ . =57,19 =237.43 3,73 -233,70
MHE /0 38, {4,064 1lz. 2,19 5254, =H8,00 =23T7.45 5.,01 =232.44
MHG 7?7 20, 44,17 liz. 2,04 5257, -H9,52 =238.:57 5.16"° 233,41
MHET8 36, 44,61 112, 1,69 5256, =58,14 =237.16 3,86 233,30
HO 79 3e, wd.be 1lig. 23,80 6b63, 39,88 =193,48 2o 17 -191.11
MHOB0 38, 42.39 11z, 21,94 6920, 35,78 =2U0.12 3,39 -196,73
priodl 30. w2 Ou 11(_- 21.“"'? 7353. 45,98 -2l 46 5033 -199013
MHoB2 38, 43.1Y 1ig. 21,90 620e, 14,98 =196.26 3,94 -192,32
MHOB 3 38, 43,60 1liz. 21,90 6359, 23,12 =193.47 2,62 - -190,85
pMric ol 3B, 43,85 llz. 22,94 6435, 26,06 =192,.54 2,65 -189,89
redd J6, 4,59  lige.e 24,41 694e, 44, 8¢ =191.64 4,77 -186,87
MHOGBEO 3o, 48,11 112. 24,80 6912, 42,33 =193.09 4,69 -188,40
piHoO7 36, 44,37 1llz. 24,40 6772 38,44 =192.22 3,98 ~188,24
Firfod8 3G, K4.00 1lg. 23,31 64906, 29,30 =192.02 2,78 -189,24

9¢cT



STatlln
NUMtsE K

FiHoLY
FHGY0
MM L
!\‘.3'1’092
flie 9o
MG IS
MHoB$h
B Y0
oy’
PHO% O
MUY 9
P U L
MEE O
N”5UJ
YT
HH&Ub
MHY 06
MHY 37
FHY U8
MHY 0O
M2 L0
Mriv il
Mifvie
MHY1S
MHY L4
MY LS
MHY L0
MHY17
MHY 16
MHY L9

LATiiuiE

ULG

3.,
de,
S0,
36,
Jb,
so,
S,
3o,
50,
Se,
36,
36,
50,
RIS
36,
S,
36,
do,
S,
do,
34,
Jo,
So,
36,
3o,
3,
38,
Jo,
3o,
Sao,

MIN

HaehHo
LoeTo
Ld.19
G2e T4
Ga.24
H4% 02()
‘-I—L}.E)U
Zbo ‘;’L?'
20, Hir
‘C.7. (:)N/
ET ET
20,32
200&0
VAT o]
£049b
:J‘jn 3(_)
34 .52
$36 b0
25,39
50.60
19,10
lgob\)
2C. 00
2Cecl
20.76
2u .96
24,20

LONGITUUE

DEG

1lz.
llét
11z
lice
112,
112,
11,
112
1iz2.
iz,
112
112
lig.
ilz.
iz
11z,
112,
11z,
112
11z,
11
11z,
lige
1iz,
1ige
112,
liz.
11z,

MIN

Zlobé
21,09
20,35
2¢,5%0
2”: Tt
2b,do
26,17
22,75
25,64
29,04
24,01
29,26
Zbogu
2t 74
26 34
2v,70
e DU
1,06
1,11
297
1,91
2,a0
cL,21)
27,80
27.“0
27,20
20,60
26,37
25,74
26,53

ELEVATLON
IN FEET

6129,
e025.
v8lo,
6584,
teeb,
LT,
5657,
11¢8u,
11650,
11179,
113006,
7874,
$287,
9595,
G676,
VT2
Yhle,
SL6EZ,
G99y,
9676,
G736,
£950,
G856,
Yb3o,
10136,
1u08b,
156027,
98t:1,
10229,
G036,

FREE=AIR
ANOMALY

14,54
11.43
36,46
29,u86
16,92
5,26
ba13
120,62
125,38
1i9,95
117,99
21,70
73,09
74,55
48,95
90,94
Y2,89
106,47
163,862
99,68
79,36
95,27
92,64
98,28
98,19
98,53
95,67
106,48
56,03

SiMPLE

BOUGUER

-194,21
-194,18
=-195,069
-195.,17
=195.1¢
-190.31
-188.55
=256.97
=271 42
=2blecl
-20761:G
=~2H46.02
=247 ,UC
=253.71
=255.ul
-268,12
-229 + 63
-29¢ 39
-233,79
=225,81
=232+ L0
=225e bk
=240 4e
=235,53
=247.02
-245,351
-242.99
~2h0.27
=241.9¢
-251.81

TEKRAIN
CORRECTION

4,93
5,76
4,81
3,81
5,24
8,14
6,05
21.31
350770
23,86
31.48
7,06
8,46
15,85
E,ub
S5.83
9,66
15,66
9,40
15,96
11,82
11,97
7.90
16,30
14,13
12,80
9,68
10,78
11,70

COMPLETE

BOUGUER

~-189,2¢
-188,42
-190,88
-191,36
-189,86
-182,17
-182,50
~-235,66
=235,72
=237,35
=235,61
=239,46
=238,63
=237 .86
=240,05
=240,C0
~223,80
=219,73
-218,13
=216.41
=216,04
-213,86
=228,45
=227.63
-230,72
=-231.18
-230019
=-230,59
-231,14
-240,11

LET




STF{IUH
NUmSER

MY 20
ﬂﬁadl
wivee
923
FiHZ 24
aHYed
“Yeo
mH9e7
MHY26
MHS2Y
MHY 30
FHY a1
FMHY39
RIS
MHY 39
MY 3o
N“937
MH9 S5
MY 99
MHO40
ridYw 1
MHY 42
MHY% S
MHY 44
MHIY45
MHS%o0
MY 7
FirP 48
M99
P9 90

LaTITuutE

ubG

3o,
o,
do,
S0,
da,
30,
Jo,
o,
KYSIN
a6,
o,
Jo,
Ao,
do,
34,
30,
S,
b,
do,

“ 36,

do,
Jc,
30,
do,
doe,
do,
do,
3o,
36,
346,

MIN

2% .41
2D
24 b
4 eDO
20400
20473
20,15
2080
2724
27.40
20,05
43,94
Hiliebw
U .60
40,29
53Y.60D
59.“}
39,40
24,64
23,41
23,2
23604
23,19
23,20
23,20
23,45
23.70
23,40

LOWGITUpE

DEy

112,
112,
1l
112,
11z,
112.
liz.
112
1iz.,
llg_v
1ig,
11z2.
11z,
11z,
112,
11z,
llat
112,
11z,
llao
lic,
llZo
1iz.
112,
lldo
11z,
112,
112,
112,
112,

M1

23,2
20,60
28,24
27,77
27,45
27,01
27,14
27,10
26,84
26,70
20,7y
19,78
10,4y
12,04
14,10
15,90
13,70
13,40
12. 70
25,24
26,00
20,95
27,35
27,81
28,28
26,397
29 44
17,14
16,9¢
21,18

e VATION

In FEe®

91bo,
953,
ST780 .,
13150,
10860,
10973,
a795,
9560,
G304,
9176,
SiDob,
4961,
6Ce7.
75506,
6805,
6l1o4,
5738,
5562,
111000
12075,
107848,
10784,
10843,
10611,
lCOOlo
9323,
8972,
7886,
11053,

FREE=AIR
ANOMALY

ofi,53
7,63
76,86
87,55
94 b9
95,51
79,22
73. 15
66,10
03,93
59,52
B6,60
-34,83
-22 .37
3¢, 24
5.27
-19,49
=-36,94
=4z2,58
119,23
126,59
107,12
1y ,02
106,60
101.23
53,39
06,96
51,97
16,74
134,20

SIMPLE
BOULUER

-£5139
‘253-96
“256045
=258+ 16
'261.95
=264 .00
‘254'42
'252.67
"252'70
'248055
“quoUL
“252067
=234479
-229-ul
=227.12
”226n51
*2295“3
'232036
=2959.11
“2&“-69
“260032
‘262055
“262971
=260.18
=257 .2l
‘250075
=253 .02
~2HG .60
'242027

TERRAIN

CORRECTION

11,93
14020
17.62
18,82
22,05
25,15
140U1
13,11
13,81
11,40
11,62
20,18
6,44
4,31
B,03
6,92
b,38
5041
4057.
21,91
51,14
2b5,u0
25,81
28,46
25,22
22.07
13.59
18,41
13,25
14,40

COMPLETE

BOUGUER

=239,46
-239l76
~238,63
-239,34
=-239,990
-239,.45
-EuOQQl
-239,56
-238,89
-237,15
-237.38
232,49
=228,35
=224 ,70
~219,09
=219,59
=223,05
=226,97
=227, 45
=237.,20
-233.55
=-235,32
=236,74
=234 .25
'23“.96
=034,57
-237,16
-235,21
-236,61
~227.87

8ET




STaliul LATIVTJuE LONOITunE SLEVATION FREE=nIR SiMPLE TERRAIN COMPLETE
WURGLK Do @I Obe  MIN 1w FeeT  ANOMALY  bUUGUER  CORRECTION BOUGUER
AP0 1 30, 20.45 112, 29,54 106006, 124,35 =237.19 11,32 =225,87
Y oL da, 19,89 112, 20,04 16574, 116,105 =244.05 16,69 -225,36
Y03 do, L9.30 112. 21,5¢& Q79%. 99,69 =£33.62 B.,46 =225.,16
HFYo 368, 19,30 1llz. 14,60 624b, =24 ,85 =237.066 4,04 =-233,62
AF1uY 36, 15,20 1l2. 10,45 6725, =T 47 =236.45 5,01 -230,84
AFLGL 30, 19.4: 11z, 10,90 &350, 44,19 =240.21 10,16 ~-230,05
siFviC Ju, 10.4%  11lg, W20 a7%4, 5,70 =224.35 3,95 =220,40
HFO13 duv, 17.03 11z, TG 6975, 12,86 =224.04 6.26 -218,38
HFS 14 36, 17.1> 11lgz. 1,30 7327, 21,45 =228,132 9.90 -218.23
HFL LS do, 17.30 1llz. z,4% 7725, 35,16 =£27.97 8,10 -219,81
AFDLY dg, 19.50 llz. 2,75 6924, 74,91 =22G,34 6,35 -222,69
HFoed Ja, 25.33F 1lla. 2,45 G202, 82,069 =232,77 8.69 =-224,08
MFoz2 Je, Zleby 112. £.00 SG39, 79,32 =228,55 0,34 =222,21
AFOZh 36, 17,62 1lz. 4,55 8702 . 64,82 =231.57 4,81 =226,76
HFo29 36, 259.29 1llge. 1,306 G195, 81,25 =2351.85 4,37 =227,48
HF O34 Jo, 29,90 112. 3,13 G386, 51,82 =233.82 & 42 =225,40
HF & 39 36, 2l.99 1llg. 7,20 edle, =ll4,24% =z236.,0b 4,61 -231.,44
HF D42 36, 2l.19 1lge. 7,95 6337, =23,82 =239,66 3,55 -236,11

6ET



STniiGy LaTiivie LunelTipe grevallvie FReE=AIR SINPLE TERRAIN COMPLETE
N L ER oo il wEs vl 10 FeeT ANURMALY pUULUER  CORRECTION BOUGUER
Kvid o, 53.43 1lg. S.75 5789,1 -31,11 =228.2¢ 8,52 -219,76
nritie d 58, 95.lo llee 3,79 573349 =32.70  =2iT.9€ b.09 -21%,27
1L &0 30, 38,24 lizc. .8 5727, =32.85 =227.%91 7.71 =220,20
LERLEE TS, S0, SV.3L  1lz. .35 5641 ,7 =36433 =zzB8.48 Ton7 -221,.C1
il D3 o3, J0434H 11z 5,85 Sel2. v w3769 =2Z29,07 7.35 -221,72
Artiiul S, 53,37 lize L.,95 L1583 ,9 =39,06 =z29.97 G994 -223,03
WAl 3o, So.d. llee L,97 Hh43, 8 =41,59 =23(0.56 7,08 -223,51
e LUty G, L0843 112. 6,20 H5H25, U “32,85 =£d1.03 0.73 =224 ,30
Ry 3, SB.47 1lz. ©,.0 486, & =4l 29 =£231.51 Gebl -224,99Q
koD 53, Fo.oi  lig. ©,1d 474,y 45, 5% =gl ll ©e39 -225,€61
1410 35, 39450 1llge ©,ls 5457.0 =46 .58 =Z32.46 EodU -226,16
Ardgd S, SUede llre ©la2d 5437 o5 37,71 =z32.91 5,84 =227.07
b S i, dv.0z  1llge ©,20 B5422,1 =hE,TH =2i3.h2 5,69 =227.73
Rrilsay 3o, Zd.00 1le.e ©,30 5403,2 =49,91 =232,495 5,01 =-228,34
i) 30, 33,70 dlz. ©,l38 5391.4 =50,95 =234.57 5,55 =229,02
R4l o0 36, 38.7% 1l2. O,40 5376,2 =22,.8 =£i5¢20 5,41 =229,79
ESR P AN 30, GoeTe 1llee ©,H0 5262,50 =52 ,22F =255 ,88 5.33 -230,55
it B ;‘)k). 3\3'3& ll{.l 0.5{) E)\‘Jbgo' “5’4.55 "'CJCODT 5.26 "231031
5CV0Y 2o, 37.41 1le.e S.7c 5989, -22,21 =226.20 9.10 =-217,10
5\:\,1\3 3\). 571‘4:’ ll;c 5.70 59540\4’ ‘23027 ""édbou() 9016 -216090
50020 30, 37.4D 112. D.82 5919,.¢ =24,51 =z26e12 9,07 -217.,65
Sy Jo, d7.42 112. 3,30 L8806, 7 =25,59 =226.29 746 -218,63
J‘;L"fo ZJ. j7QDJ llr_’c 3.94 btsl.:) -27.18 bR 7.00 '218.68
LIULY 3o, 57420 llz.e 2.230 5772,1 =330 =226.9% 7.55 -219,40
SCuod Sd, 37.55 llg. 0,300 5755.1 =30.83 =226.85 7.18 =-219,67
EE 3o, 37.00 llg. o,lo 5714,2 =32,40  =227,00 7.25 -219,83
SUCS do, ol 1lze wv,l10 5739.0 =52 ,B0 =ZiT.03 7.37 ~-219,56
Sowdd So, A7.22 llg. 2,21 HLT7D,.9 =34 ,33 =cl27.05 ©,90 =220,75
sC4ud 2o, 37,035 1lz. ©,20 5654 ,0 =-38,058 =Z&B.it 6,82 -221,36
SC1LY 33, 37.%0 L1z, 0,31 5829.,2 =37,15 =~z228.,89 6,64 -222,25

OvT
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S0,
Jo,

3o,

DY,
do,
s
da,
G,
2

Wil

o,
\_‘_}‘
de
e,
30,

S,

(3
s

L

Sy,
¢
3o,
T,
LR
Sa,
3o,
Ja,
3G
Su,
jo.
S0,

ALN

s7e0 4
37,7
37474
3747
o7 .0d
37 440
LT o
57,91
SO
DU
AveDw
S e DU
S0
JOe LD
Sul.fn
S0 e
S0l
0.7 4
3.0
ro.31
DD O
JU‘QI
w9
50,35
2o.%0
JYQUU
J7oj3
374700
37410

- [ 4
DD e D

S ITU

Sy

.
Llse
112,
il&t
ll;a
11z,
Alie
L12e
Lige
41¢-

1Lz,

iz,
I N
Lige
112
112,
ilz.
112
11
Liz.
ll;o
;ld»
112,
I
Llc.
lldo
liz.
lla-
ll:t
11,

Wil

T, S50
EINE 2]
o,+7
G,
Ua D0
3.02
U, DU
by, )

S PO

oo
L 2 <
b

o G

U
-

T
Y
* w

EN.

. C
-
R S R N N A
~ bk U o

[T S
s
ol

G- U
SIS S U AV

TLEVAT DN

I Ferd

£596,7
5269,0
55472
55230i
SEG3.0

-

L B IN
Sub e
5475,
BTEZ2 o4
W7T75,. 7
“733.5
S7Lla,§
5688, 0
SWeTH .4
BHSG6, U
5022,.5
3592.m
557763

FREE=ATH
ANOMALY

T n G
00

-4 42

-41,95
-4 3,04
-4k, 57
46,27
-47,061
~47 455
-31,72
=31,88
“53.5?
-Gk 52
=35,.00
-36,17
=37,27
=53,87
4,17
=-+1,93
=41,93
-42,78
-43,61
-44 37
-4, 14
-ieh a5
-46,71
=47 .43
-48, .0
-+E 4,73
-49,063
-41,45

SiMPib

pUUGUER

';49054
—253013
'259-&9
-2iie0b
—252036
=252 ¢ Y6
”d53059
~£54.u4
=Eé8-od
el el
~228,99
=B 94
-EEQOSB
=22G e+l
=2£9.531
‘£03057
'E§Gavb
-ﬁ50999
“Zbloé?
“231072
-z 327
—cd2eMe
-252976
=253.11
~z53 4T
-233e02
'£54016
-234 451
'235002
-221e77

TEKRAIN
CORRECTION

L7
6,20
.28
.08
5,42
5.35
beod2
5.29
1U.bU
9,73
9,58
Yo 36
P32
B,7¢&
B.24
Bs,1D
7.04
.07
D,43
6,20
0,16
6,03
D94
H.88
5,45
5,38
D32
5.27
5,19
3,42

COMPLETE

BOUGUER

-222.,97
-223,55
-224,61
-226,07
-226,88
-227.61
-228,27
-228,75
-218,56
-218.90
-219,41
-219,58
=220,11
=220,.,72
=221,67
-222,.22
=223,C

”224032
-224 .94
-225,46
=225,88
=226,39
=226,.54
=227.23
=-228,02
-228,44
=228 .84
-229,24
-229,83
-228,25

5728




R P ST TR B RVTEN L ITol s SLEVAT LU FRep=a18 SimPulE TERRALIN COMPLETE
RSPt Lo il VB M Iiv« Feel ANOMALY 3OUGUER COKKECTION BOUGUER
shi il ac, ob.be  1loe. 11,95 SulB,0 ~t (i e8I wgdlend 3,9 -228,76
chiled S, 0.0l Mlg, 11,95 8582.% 41,34  =2051e47 3,19 -228,23
NFRENTS) do, sol i 1leg. 12,32 3501 .¢ =41, 7% =231.17 3,07 -228,10
PR R SV S, Svels  llg. le, 00 5512, =42 ,97 =L50.73 3,19 -227,54
Siiou de, S04 1lg, 12,09 5498 ,0 43,43 =30 eT2 3.15 =227.57
wiino 3u, do0.33 11z, 1e.il 5482 .2 =it 5D =230.61 3,8 -227.72
Jbloeuy \J\). e ;.ldo lC-.l\) 5“55.\4 ‘-‘4“.95 -ﬁji:)o?? 3.06 -227.71
Jilfu du, 3u.3 . 1ll.. le2,lo S441 49 -45,03 =231.04 3.ud =227.99
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APPENDIX 6

PRINCIPAL FACTS OF GROUND MAGNETIC DATA

NOTES: 1) Units are as follows:

Magnetic anomaly value. . . . . . . . . . gammas

Station location along profile. . . . . . meters

2) Profiles can be identified by
reference to Figures 12 and 13
in the text. Magnetic anomaly
values are given with respect to
Monroe magnetic base which is
arbitrarily assigned a value of
zero. "N.D." indicates no data
taken due to power Tline inter-
ference.
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Profile M77-1

Magnetic Magnetic Magnetic

Station Anomaly Station Anomaly Station  Anomaly
1020SE -254 180SE -345 660NW 158
1000SE -245 160SE -398 680NW 236
980SE -219 140SE -437 700NW 207
960SE -228 120SE -449 720NW 222
940SE -266 100SE -390 740NW 206
920SE -271 80SE -466 760NW 151
900SE -275 ~ 60SE -456 780NW 133
880SE -279 40SE -366 B8OONW 103
860SE -263 20SE -358 820NW 111
840SE -296 00 -343 840NW 72
820SE -117 20NW -431 860NW 89
800SE -53 40NW -464 880NW 92
780SE -69 60NW -488 900NW 93
760SE -7 8ONW -506 920NW 31
740SE +82 TOONW -560 940NW N.D.
720SE +104 120NW -527 960NW N.D.
700SE +108 T40NW -676 980NW N.D.
680SE -234 160NW -323 TO00NW N.D.
660SE -328 180NW -466 T1020NW N.D.
640SE -376 200NW -535 T040NW N.D.
620SE -327 220NW -537 1060NW N.D.
600SE -279 240NW -484 TO80NW N.D.
580SE -347 260NW -486 1TOONW N.D.
560SE -264 280NW -495 1120NW 64
540SE -371 300NW -494 1140NW 59
520SE -285 320NW -519 T160NW 67
500SE -444 340NW -533 1180NW 49
480SE -524 360NN -536 1200NW 49
460SE -464 380NW -489 1220NW 40
440SE -343 400NW -473 1240NW 58
420SE -324 420NW -463 1260NW 62
400SE -372 440NW -444 1280NW 98
380SE -367 460NW -454 1300NW. 137
360SE -457 480NW -445 1350NW 113
340SE -530 500NW -373 T400NW 95
320SE -415 520NW -344 1450NW 156
300SE -380 540NW -350 1500NW 178
280SE -329 560NW -322 1550NW 200
260SE -288 580NW -278 1600NW 206
240SE -323 600NW -250 1650NW 160
220SE -191 620NW -104 1700NW 156

200SE -239 640NW +67 1750NW 139
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Profile M77-2

Magnetic Magnetic Magnetic
Station Anomaly Station Anomaly Station _Anomaly

00 -547 620 -406 - 1240 -312
20 -532 640 -282 1260 -438
40 -555 660 -269 1280 -476
60 -431 680 -108 1300 -514
80 -402 700 -49 1320 -416
100 -436 720 N.D. 1340 -280
120 -420 740 N.D. 1360 -259
140 -459 760 N.D. 1380 -243
160 -447 780 N.D. 1400 -233
180 -398 800 N.D. 1420 -238
200 -458 820 N.D. 1440 -246
220 -398 840 N.D. 1460 -240
240 -599 860 N.D. 1480 -216
260 -452 880 N.D. 1500 -216
280 -483 300 N.D. 1520 -194
300 -359 920 N.D. 1540 -195
320 -313 940 N.D. 1560 -182
340 -292 960 -303 1580 -173
360 -238 980 -332 1600 -152
380 -136 1000 -377 1620 -153
400 -99 1020 -397 1640 -150
420 -268 1040 -453 1660 -152
440 -520 1060 -498 1680 -150
460 -541 1080 -554 1700 -139
480 -577 1100 -527 1720 -160
500 -641 1120 -301 1740 -160
520 -546 1140 -320 1760 -138
540 -513 1160 -465 1780 -133
560 -502 1180 -367 1800 -139
580 -553 1200 -297 1820 -144
600 -447 1220 -215 1840 -145

1860 -33
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Profile M77-3 Profile M77-4
Magnetic Magnetic Magnetic
Station Anomaly Station Anomaly Station Anomaly

100 -345 100 -297 660 -164
150 -367 120 -333 680 +23
200 -421 140 -332 700 -115
250 -446 160 -288 720 -94
300 -377 180 -212 740 -72
350 -382 200 -5 760 -49
400 -540 220 -238 780 -25
450 -581 240 -241 800 +1
500 -639 260 -294 820 +20
550 -640 280 -364 840 31
600 -508 300 -367 860 55
650 -512 320 -195 880 70
700 -456 340 -475 900 72
750 -448 360 -406 920 82
800 -450 380 -497 940 108
850 -433 400 -390 960 127
900 -383 420 -285 980 142
950 -184 440 -294 1000 155
1000 -95 460 -225 1020 165
1050 -38 480 -284 1040 173
1100 N.D. 500 -312 1060 186
1150 N.D. 520 -300 1080 196
1200 N.D. 540 -304 1100 198
1250 N.D. 560 -296 1120 106
1300 +170 580 -309 1140 204
1350 +178 600 -339 1160 229
1400 163 620 -276 1180 224
1450 197 640 -201 1200 211
1500 198

1550 222

1600 212
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Profile M77-5 Profile M77-6 Profile M77-7
Magnetic Magnetic Magnetic
Station Anomaly Station Anomaly Station Anomaly
00 -487 00 -190 100 +172
50 -649 50 -283 150 +46

100 -578 100 -232 200 -102
150 -251 150 -103 250 +35
200 -296 200 -279 300 +142
250 -344 250 -98 350 92
300 -312 300 -367 400 108
350 -384 350 -225 450 133
400 -378 400 -242 500 184
450 -45] 450 -445 550 - 81
500 -351 500 -347 600 140
550 -226 550 -250 650 181
600 N.D. 600 -131 700 190
650 N.D. 650 +9 750 264
700 -53 700 +30 800 252
750 +3 750 -40 850 266
800 +1 800 +126 900 278
850 +127 850 +276 950 283
900 +197 900 +270 1000 N.D.
950 +295 950 +332 1050 N.D.
1000 298 1000 395 - 1100 N.D.
1050 275 1050 335 1150 +289
1100 259 1100 N.D. 1200 301
1150 243 1150 N.D. 1250 293
1200 216 1200 +489 1300 292

1250 493 1350 285

1300 - 497 1400 310

1350 386

1400 436

1450 419

1500 392

1550 420

1600 411
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Profile M77-8 Profile M77-10 Profile M77-14

Magnetic Magnetic Magnetic

Station Anomaly Station _Anomaly Station Anomaly
00 -672 100 -95 00 -443
50 -641 150 -22 20 -496
100 -486 200 -23 40 -545
150 -377 250 -118 60 -567
200 -170 300 -7 80 -395
250 -285 350 +13 100 -322
300 -492 400 +109 120 -355
350 -417 450 142 140 -365
400 -177 500 202 160 -229
450 -155 550 N.D. 180 -41
500 -139 600 N.D. 200 -446
550 -95 650 N.D. 220 -435
600 -26 700 N.D. 240 -316
650 -70 750 321 260 -352
700 -2 800 319 280 -313
750 +4 850 317 300 -306
800 +40 900 3N ' 320 -512
850 31 950 340 340 =580
900 64 1000 335 360 -412
950 +63 1050 346 380 -544
1000 66 1100 354 400 -333
1050 104 1150 349 420 -478
1100 . 103 1200 353 440 -380
1150 98 1250 357 460 -537
1200 108 1300 365 480 -604
1250 N.D. 1350 357 500 -5565
1300 N.D. 1400 344 520 -470
1350 N.D. 540 -471
1400 +103 560 -469
1450 88 580 + N.D.
1500 60 600 N.D.
1550 44 620 N.D.
1600 80 640 -347
1650 54 660 -136
1700 53 680 -317
1750 38 700 -378
1800 39 720 -333
740 -333
760 -361
780 -356

800 -292
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Profile M77-14 Profile M77-15 Profile M77-15
Magnetic Magnetic Magnetic

Station Anomaly Station Anomaly Station . Anomaly

820 +94 00 -446 540 N.D.

840 -377 20 -512 560 N.D.

860 -415 40 -467 580 N.D.

880 -417 60 -411 600 N.D.

900 -383 80 - -399 620 N.D.

920 -267 100 -397 640 N.D.

940 -242 120 -424 660 N.D.

960 -265 140 -433 680 +22

980 -293 160 -415 700 +136

1000 -311 180 -399 720 +70

1020 -290 200 -402 740 40

1040 -282 220 -444 760 34

1060 -282 240 -419 780 -22

1080 -294 260 -452 800 -19

1100 -297 280 -450 820 +19

1120 -307 300 -441 840 15

1140 -309 320 -467 860 20

1160 -303 340 -503 880 29

1180 -309 360 -460 900 .23

1200 -284 380 -509 920 19

1220 -270 400 -287 940 52

1240 -286 420 -395 960 42

1260 -254 440 -438 980 45

1280 -240 460 -565 1000 44

1300 -223 480 -576 1050 66

1320 -205 500 -543 1100 75

1340 -186 520 N.D. 1150 110

1360 -177

1380 -164

1400 -161

1420 -29

1440 -168

1460 -145

1480 -109

1500 -77

1520 -69

1540 -124

1560 -82

1580 -41

1600 -11

1620 -191
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Profile M77-16 Profile M77-17 BASE LINE
Magnetic “  Magnetic Magnetic
Station Anomaly Station Anomaly Station Anomaly
100 -636 00 -344 00 +67
150 -806 20 -458 50 61
200 -584 40 -471 100 62
250 - -502 60 -380 150 53
300 -897 80 -444 200 73
350 -728 100 -317 250 24
400 -597 120 -245 300 6
450 -507 140 -325 350 -34
500 -343 160 -261 400 +16
550 -558 180 -359 450 -13
600 . -222 200 -333 500 -98
650 -107 220 -383 550 -143
700 -462 240 -445 600 -122
750 N.D. 260 -392 650 -269
800 -446 280 -328 700 -128
850 -397 300 -527 750 -303
900 -241 320 -547 800 -294
950 -227 340 -529 850 -473
1000 =~ -240 360 -498 900 -251
1050 -193 380 -392 950 -391
1100 -98 400 -322 1000 -428
1150 -99 420 -239 1050 -494
1200 N.D. 440 -202 1100 -493
1250 N.D. 460 -170 1150 (-895)
1300 N.D. © 480 -145
1350 “N.D. 500 -107
1400 -28 520 -80
1450 +138 540 -44
1500 +86 560 -40
1550 131 580 -13
1600 217 600 +4
1650 219 620 -9
1700 227 640 +22
1750 187 660 +16
1800 168 680 60
1850 141 700 39
1900 126 720 65
740 52
760 63
780 - 90

800 87
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LINE 300 LINE 500 LINE 700
Magnetic Magnetic Magnetic
Station Anomaly Station Anomaly Station Anomaly

740E -565 160E -334 200E -62
720E -539 140E -334 180E -289
700E -461 120E -312 160E -317
680E -449 100E -256 140E -347
660E -415 80E -330 120E -301
640E -433 60E -303 100E -318
620E -385 40E -255 80E -336
600E ~ -375 20E -153 60E -417
580E -420 00 -95 40E -394
560E -437 20W -61 20E -300
540E -395 40W -3 00 -115
520E -491 600 +14 20W -454
500E -273 80W +31 40W -474
480E +173 100W 32 60W -333
460E +156 120W 41 80W -249
440E 0 - 140W 64 100W -255
420E 25 160W 51 120W -288
400E 71 180W 63 T40W -320
380E 60 200W 61

360E 53 220W -59

340E N.D. 240W +83

320E N.D. 260W 101

300E N.D. 280W 105

280E N.D. 300W 110

260t N.D 320W 98

240E N.D. 340W 93

220E 49 360W 87

200E 36 380W 83

180E 55 400W 75

160E +108 420W 61

140E -88 440W 64

120k +33 460W 51

100E -60 480W 60

80E +14 500W 62

60E -20

40E -20

20E +1

00 +12
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LINE 1100 LINE 1300 LINE J1

Magnetic Magnetic Magnetic
Station Anomaly Station Anomaly Station _Anomaly

480E -397 200E -256 00 748
460E -394 180E -288 20 743
440E -422 160E -320 40 626
420E -358 140E -295 60 594
400E -279 120E -267 80 445
380E -252 100E ~-241 100 302
360E -303 80E -206 120 176
340E -233 60E +20 140 -69
320E -531 40t +202 160 319
300E -479 20E -548 180 492
280E -466 00 -487 200 588
260E -473 20W -352 220 244
240E -449 40W -330 240 417
220E -489 60W -322 260 648
200E =535 80W -256 280 329
180E -521 100W -240 300 400
160E -515 120W =217 320 412
140E -425 140W -205 340 277
120E -345 160W -191 360 546
100E -287 180W -167 380 632
80t -257 200W -151 400 614
60E -217 2204 -124 420 607
40E -202 240W - -86 440 658
20E -172 260W -101 460 646
00 -140 280W -76 480 631
20W -141 300W -37 500 646
40W -126 320W -17
60W -141 340W -34
80W -119 360W -20
100W -68 380W -50
120W -108 400W -32
140W -105 4200  -23
160W -121 440M +16
180W -117 460W -1
200W -96 480W +21
220W -78 500W +21
240W -67 :

260W -64
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LINE J1 LINE J2 LINE J2
Magnetic Magnetic Magnetic
Station Anomaly Station Anomaly Station Anomaly
520 698 00 575 540 335
540 663 25 583 560 301
550 673 50 583 580 239
560 753 75 611 600 392
580 786 100 604 620 491
600 767 120 577 640 470
620 803 140 581 660 451
640 733 160 590 680 452
660 707 180 606 700 492
680 697 200 617 720 494
700 666 220 638 740 498
720 635 240 780 760 494
740 613 260 662 780 476
760 596 230 649 800 478
780 558 300 600 820 486
800 517 320 521 840 482
850 496 340 792 860 502
900 467 360 946 880 494
950 442 380 1049 900 482
1000 407 400 777 950 480
1050 378 420 793 1000 463
1100 459 440 794 1050 443
1150 273 460 706 1100 415
1200 226 480 1793 1150 393
1250 154 500 548 1200 300
1300 132 520 794 1250 342

1300 315
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