(LoD

DEPARTMENT OF
GEOLOGY AND GEOPHYSICS

REPORT:

CONTRACT:

AGENCY:

TITLE:

AUTHORS:

DATE:

UNIVERSITY OF UTAH

FINAL: Volume 77-7

EY-76-5-07-1601

DOE /UGE

Gravity and Ground Magnetic Survey$ in

the Monroe and Joseph KGRA's and Surrounding
Region, South Central Utah

Mark E. Halliday and Kenneth L. Cook

June 1978

SALT LAKE CITY, UTAH 84112




NOTICE

This report was prepared to document work sponsored by the United States
Government. Neither the United States nor its agent, the United States
Department of Energy, nor any Federal employees, nor any of their
contractors, subcontractors or their employees, makes any warranty,
express or implied, or assumes any legal 1iability or responsibility

for the accuracy, completeness, or usefulness of any information,
apparatus, product or process disclosed, or represents that its use

would not infringe privately owned rights.

NOTICE
Reference to a company or product name does not imply approval or
recommendation of the product by the University of Utah or the U.S.

Department of Energy to the exclusion of others that may be suitable.



GRAVITY AND GROUND MAGNETIC SURVEYS
IN THE MONROE AND JOSEPH KGRA'S
AND SURROUNDING REGION, SOUTH CENTRAL UTAH

by

Mark E. Halliday and Kenneth L. Cook



PREFACE

The attached report was submitted by Mark E. Halliday in partial
fulfiliment of the requirements for the degree of Master of Science in
Geophysics, Department of Geology and Geophysics at the University of

Utah. The work was performed under the direction of Dr. Kenneth L.

Cook .



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 P1ateau‘transition;land 3) the Mount Belknap caldera
gravity low may be due to low-density Tertiary volcanic 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 whfch 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 Hill 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 zqpne. 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 zoné instead of one large fault.

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

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



1ittle throw along the Dry Wash fault, which controls the Joseph Hot
Springs; and 2) the existence of a.iarger 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
partiqular1y about faults which control hot springs in the Monroe and
Joseph KGRA's. Such information should be of significant help in
prqper1y 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 c6llected near hot
Spfingg 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 Departiment 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 near Milford, Utah has certainly strengthened
interest in further exploration. 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 coliection of regional grav?ty data of sufficient density

to accurately define the major gravity features.



U T AH

s

[T

;?E{

m.T-hunu_u - - ﬁu_nu o i ,,|_|..u...h.ru.ur..u.n..ﬁv.i.\u..nﬁ -
| AN TE RO S N | R Ll i
S T \m; oo b N N _
I _ . ! 4 1 2y
SN U LS o 1 o
T El e I Y -} ,F.!__

WRYNE

—pmed e o= - = i

\
T
| '
[ i
| g L
TR L VA
[T T N I 4
i ! ! i M |‘
T T 1
! e i :
dohodomm oo :
K w \ i ]
T v
T s = |
- s = VR - ~H: - -1
. ! P I A Y O
& Y i ] &7
: T 7778 S AN N E
- - = AL ! 1. PR
2 7 L ! _ ! 1 T
ey - F 1 [T N S -
E | — i ! L 1 L
. ; ' [ B B 1P i !
2 4o . ! |- —f L . * i !
L Ll + - = E L. 1 T
. 4 | =3 . N i 1 i [ . i
s . . - i SHRRET SRR SRCTE T I ISR I S ) SR
£y + Waaaen - - ! 1 i | L T
. —.u_.l ..1...:/|.|_| I i : l ! 1 T T T "
| o - - Bk SR EP ) T TR R | S, ¥ S R o e
[ — — " ' . i A M y ' i 1 “._ I
B 3 R o RN DR N R N A
. ; 1 el Rt RS P Bl b EETEE .- & E POl ol IS S S A S Ut NN O B |
) AVEN HEL A e S M LM £ S| R S ) A o o
S St T - Sy N S W N S DU N A AL D I o -
| i K [ o7 ; et Ml TR o = &=l == - ‘W M
A Y I A I I : i S /R N 0
E i i v T I_|I..|JI|JI_|l.|..l|.T.||| el T SR S P s 4o ; 1 1 1
= i L ] . o . ? e Sl Kk D TR i B | X
L e i e =S B . | _ Y O ) N
- =i e | N i s L

L1}

T

N

Ll X

SCALE

REGIONAL GRAVITY

100 MILES
100 KILOMETERS

oo

78

75

L

. 25 80

o
I.:
0

SURVEY AREA

Figure 1.

Map of Utah showing area covered by regional
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Purpose
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
ﬁagneticusurveys is t0 assist immediate: development of known
Qeotherma] resources in thosé;areas near hot springs which ﬁi11
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 Tocation 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 érea between latitudes 38°
15' N. and 38045' N. and between longitudes 112000' W. and 112030' W.
Located within portions of Mi]]ardj Piute, and Sevier counties, the
survey covers a total area of about 2600 km? 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 Pavdnt Range aré on the west side. The Antelope Range
trends east-west directly across Sevier Valley in the centra) 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, ihcluding'pfecious metal,
massive sulphide, and alunite deposits. Callaghan {1939) provided. the
first detailed déscription 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 1l5-minute quadrangleée maps within the surve} 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 wade 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



fdr 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) studfedvregional 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 19?5 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
Hi11 and Joseph Hot Springs are shown in Figures 4 and 5,
respectively. The large anomalies across these feﬁtures-prompted the
collection of additional ground magnetic data which is discussed and
interpreted in this report. |

Aeromagnetic data covering thé survey area are available from the
aeromagnetic map of Utah (Zietz and others, 1976). A portion of the
.data around the regional 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 voicanic 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 4. Total ground magnetic intensity anomaly map of the Red
Hill Hot Spring detailed grid. From 1976 Gravity and
Magnetics class, Univ. of Utah, under supervision of
Dr. K. L. Cook.
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class, Univ. of Utah, under supervision of Dr. K. L. Cook.




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 oveé»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}
IﬁisGuss a gravity low of about 50-mgal closure over the Long Valley
caldera, California, which is interpréted 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 othefs (1975) show a large gravity
Tow 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 crystalfine or molten batholith.

The San Juan volcanic field in southwestern Colorado consists of
numerous caldera structures associated with widespread silicic
volcanism (Steven and Lipman, 1976). A gravity survey over the
Bonanza caldera in the northeastern part of the field (Karig, 1965)
revealed a gravfty low of at least 12-mgal closure. This Tow was
interpréted 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 Tow 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‘Cai]aghan
(1939}, Since units of the stratigraphic column are described below
in general terms only, the above sources should be consulted for more
detailed description of the rocks involved.

Rocks of Precambrian age are not recognized within the survey
area. The Towest 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*forﬁations within this unit include the Kaibab limestone,
Moenkopi and Chinle formations; Navajo sandstone (gquartzite}, and the
Arapien shale. Sedimentary rocks of Tertiary age are found primarily
in thé 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.



t.. i

14

— TERTIARY AND QUATERNARY ALLUVIUM - poorly to
TQal moderotely consolidated fiuvial and lacustrine deposits
L of the Sevier River formation ond 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.

Joe Lott Tuff Member of Mount Belknap
A Tmj 9 Volcanics - péorly to moderately welded silicic
ICATAANE LY ash-flow tuff.

RRLITeE TERTIARY INTRUSIVE ROCK. - granitic to monzonitic
;:;,_,'l:i:«’f;‘: intrusive bodies of Oligocene and Miocene age.

O BULLION CANYON VOLCANICS - intermediate lava flows

. 4+
+ o+ + - - - - K
“:,Tb'; and volcanic breccias of Oligocene and Miocene age.
L
+ f _+ 3

SEDIMENTARY ROCK -limestone, siltstone, shale;
sandstone, dnd conglomerate of Paleozoic, Mesozoic,
and Tertiary dge.

Figure 7. Generalized stratigraphic column for rocks within the survey
' area.
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Figure 8. Generalized Tithologic map of the survey area.
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This unit comprises a major portion of the MaryﬁvaTg volcanic field
and is described by Steven and others {1977) as follows:

“The 01igocene 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 Mountalns,

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 Caryon 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) Tocated 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 vd1canism'1n 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
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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, incfuding both
an outflow and intracaldera facies. In this compilation; however,; the
only subunit will be the Joe Lott Tuf%-member of’tﬁe Mount Be1knap_
Yolcanics. The Joe Lott Tuff'membeh is a poorly to moderately welded
4 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
aliuvial unit of the same age lying above it and consists of generally
thin vesicular olivine basalt flows. The basalt may be correlated
with Tate 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 Figlure 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

.
T Thrust fault, barbs on upper plate

. | - of thrust sheet | A

®

¢ 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 survey area 1ies 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 somé faults striking east-west occur
Tocally. Rowley (1968, p. 137} has compiled a rose diagram of strikes
of major faults near the southern Sevier Plateau. A bimodal
distribution oriented at N. 250 W. and N. 350 E, is clearly indicated.
Such a distribution with modes at 600 to each other has been
interpreted by Moody (1966) as possible evidenCe'fU} late Cenozoic
wreneﬁ faulting, Al1 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 fauit 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 Joéeph, 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 theé area called
the Clear Creek downwarp by Callaghan and Parker {1962b). The entire
drainage of Clear Creek is rather complicated structuré11y 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 lb-minute
topographic quadrangle. Although the Pavant thrust is rather
complicated in detail, the gross relations are simple. Above the
thrust plane lie sedimentary rﬁcks of early Palédzoic age, and below
it 1ie 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 Jocated 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-Teve] 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: Thé Three Creeks cauldron is a volcanic subsidence structure
(27 m.y. old} in the upper part of the Ciear 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 df the Bullion Canyon Volcanics found in the vicinity of
Delano Peak. Later eruptions filled the Big John caldéra 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 thé 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 uqder]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.

Dri1l holes within the survey area are limited to 11 shallow

thermal gradient holes drilled in the Monroe KGRA by the University of



24

112230" [12°22 5’ 112°15' neers 112°00"
2peas! ] | |
38°45 FYTEE MHO68
2.37 @Ho53 253 @
H 4’09 2.3 ]
H4 MHOE6
.ﬁas 2.23
MH 399
L .@;ﬁ
PULKEE MH
W3 3g
N — MHQ’TG-“Z’”E%";
. ® 2.04 MH G4
1.93 Mf‘*‘,jl‘-“ﬁ. 2 3i
_aMH358
MH332  _muz29® 5 g MH 202 WHOBT
206 @ oS ®i55 P58
MH26 g 2.53
MH242 255 08 @Yiod
=03 MHZ3d MHB38 .namggoz
mH254 220 e
285 e
MH 265
- @MH460 ol
38°30' 241 \oss 1528 2.40 B
247 2.46 .
ousee
MHI03 ~ »
245 | Jitads
1H204 @'HEST -
239 b -7 .MH931
@MHT763 254 ,
P24, .!‘*5;49 @153
MHo4T  @MHOA! 2. 2.44
247 .
bo Sy
38°22.5'- MH945 = MK B60 |
243 9567
MHBOCgaMH 799
7g§§5 246 90255
MHETIZ2
055
o'
38°15 , [ :
0 Ia 10 MILES
| ]
| | T T . ; ’ \
0 5 10 5  KILOMETERS ® SAMPLE LOCATION

Figure 11. Map of survey area showing locations and densities (gm/cc)

of rock samples collected. See Appendix 3 for description
of samples.



25
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 susceptibi]fty,'
Appendix 4 lists the results of these measurements and gives
descriptions of the dfi1T holes. Densities were determined by
weighing each sample both in and out of water on a single beam
balancé. Magnetic susceptibility was weasured 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 listing 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 profiﬁes.

‘Sedinentary rock densities are difficult to determine due both to



Table 1. Summary of Geologic Control Data

Densities Reélevant to Régiondl Gravity Survey

Rock'Un.it1 No. Samples Range {gm/cc) Average (gm/cc)
TQal 0  meemememeees mreeee-
TQb 1 2.44 - 2.44 2.44
i : 13 2.26 - 2.51 2.42
T 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
A11 Samples 49 1.59 -~ 2.67 2.36
Densities Relevant to Detailed Gravity Surveys
Drill Ho‘le2 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
A1l Samples 11 2.19 - 2.52 2.40

Magnetic Susceptibilities Relevant to Detailed Magnetic Surveys

9 Range ~ Average
Sample Group” No. Samples {c.g.s. units) {c.g.5. units)
M2 3 0.0001 - 0.0006 0.0003
M3 3 0.0001 - 0.0005 0.0003
M4 3 0.0003 - 0.0006 0. 0005
M5 1) 0.0001 - 0.0001 0.0001
M6 2 0.0000 - 0.0001 0. 0001
RH1 8 0.0000 - 0.0001 0.0001
RH2 5 0.0009 - 0.0013 .00
RH3 -3 ¢.0011 - 0,0017 0.0015
RH4 4 0.0000 - 0.0003 0. 0002
RH5 3 0.0004 - 0.0024 0.0013
Qutcrop 2 0.0026 - 0.0042 0.0034
A1l Samples 37 0.0000 - D.0042 0.0007

]See Figure 7 for rock unit description

2See Figure 12 for location of drill hole. A1l sanples were
either alluvium (TQal) or Bullion Canyon Volcanics (Th).
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the variable nature of. the sedimentary sequence, and the small number
of surface samples collected from the relatively Timited 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/ce,
respectively. His high density for Paleozoic rocks is based on
seismic refraction data and surface density measurements by other
investigators (Snow, 1978). Since the Paleozaic section in this
portion of Utah consists largely of limestones and dolomites, the
densities for those pure minerals, which range from 2.71 gm/cc to 2.85
gn/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, ahd 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 centrdl 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
Afapién formation which ranges from about 2.0 gm/cc to 2.1 gm/cc.
Consﬁdering all the above data, we might expect host 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 1arge number of samples, but
densities for intrusive igneous rocks are poorly determined since only
two samples were collected. Extrusive volcanic rocks {Buliion Canyon
Volcanics and Mount Belknap Volcanics) show wide ranges of déﬁsities
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
Tess 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 valie 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 fgneous 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.
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DATA ACQUISITION

Instrumentation

A11 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 loop. 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 measures 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 Toops 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 gravity 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 1oops 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 averaged in an attempt to reduce the high-frequency
magnetic noise associated with the volcanic environment. One reading
was 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 maghetic 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 Tinear 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
tota]’e}evation 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 considereé 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 togefher for future regfona1 studies;

Simple Bouguer gravity anomaly values were- determined by
subtracting the theoretical gravity values frbm the observed gravity
values. Complete Bouguer gravity anomaly values ygre 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 l-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 régional 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 aﬂjacent 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, D, 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 Thtermediate-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. Thére is some mismatch in going from the

circular pattern of the inner zone to the square pattern of the
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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 calculates the
V;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
w?s 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) o o (mgal) (mgal)
MH140 2.99 RS5 2.39 ~ 40.60
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 3.1 +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
MH933 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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épmparison 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
corredtions,from prEVious surveys were taken out to a distance of 58
km oﬁly, whereas in this survey the terrain corrections were taken out
to 167 km. This difference is the apparént cause of génEra11y higher
values determined in the present ﬁurvey. Also, terrain corrections in
the pFevious 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 inténsity anomaly. A 1fs£ing 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 wagnetic 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-surche volcanic rocks within the
‘ survej area. These effects must be considered when interpreting the
magneﬁic data.

' E?rors associated with gravity data can be attributed to
; uncertginties in horizontal and vertical GQﬂtPD], tidal effects,
.instrument*drift,'terrain corrections, and the Bouguer reduction
'dénSTty. 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.l
ft (0.03 m) which corresponds to 0.006 mgal error. Horizental 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 Joops to base station were closed
about every hour, the aVeFage error T§ 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 iof the total terrain
correction. Following this guideliné 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 thougﬁt 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
minuté topographic quadrangles. Horizontal control error is again
estiméted as negligible. Vertical control error is dependent on the
type of station occupied. U.S.G.S. beénch 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 vertfca] 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 &uring 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 low-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 be]ieved

to be the result of too high a reduction density assumed for the
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Figure 16. Complete Bouguer gravity anomaly map of the Mount
Belknap caldera region. Density of 2.67 gm/cc was
used for Bouguer and terrain corrections.
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Figure 17. Complete Bouguer gravity anomaly map of the Mount
Belknap caldera region.
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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

low associated with the Mount Belknap caldera exists in both figures,
- the shape and magnitude of the anomaly are changed significantly. The
values fnithe map reduced. at' 2.5 gm/cc are more positive, which is
_apparently the result of-thé 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 prcnount$d. This is believed
to be an indication that 2.5 gm/cc 1s a more dccurate Bouguer

reduction density than the 2.67 gm/cc used.



DATA PROCESSING

It was considered desirable to proéess the regional gravity data
" in order to study both the regional gravity trends and the residual
'gkavity after removal of the regional gravity. The technique chosen
“to accomplish this was to fit polynemial surfaces of different orders
to the gravity data as described by Montgomery (1973). Although this
method is ndt as quantitativé as wavelength fiTtering in terms of the
actual wavelengths in the data that are fi]tered, 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
desirabie. A numbef 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 proﬁuce 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 1l-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, respective]y, within zone }2 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 1-km 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 irregqularly spaced
station data. However, since 948 stations were used to construct a
map covering about 2600 kmzi the average station density is about 0.36°
station/kmé. 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 cémp1efe Bouguer gravity anomaly
maps generated from random and gridded data (Figs. 14 and 18,

respectively) shows them to be similar.
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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 writtén by Dr. Jerry R Montgomery. The
gridded regional gravity data was used to compute palynomial 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

analyzed 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 thesé 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
Tow-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, ZSi 26, and 27, respectively.
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INTERPRETATION

Methods of Inteirpretation : ..

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 disguised 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 wanner, and include four models in
the Monroe Hot Springs area and two modéls for the Joseph Hot Springs
area.

Interpretative geologic cross sections were constructed using
both forward and ihverse 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 striké-léngth ("2-1/2-D") bodies, this
option was not 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
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the program calculates the magnetic effect of an arbitrarily-shaped
two-dimensional body, i.e., it is possible to inciude 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 réduction 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 unless some correction is made for this
effect. _

Initially it was thought that the problem céu]d 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.
Unfortunaté]y, 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 impractical 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' ¢+ 0.01276 (2.67 - D) H + ({D/2.67) - 1} TC
where!

C' = Corrected complete Bouguer gravity anomaly value in ngal,
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 hoted that this e€quation differs from that given by Brown
(1974) in that I have changed the sian 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 Towest station elevation along a

profile, and all gravity values along that profile are then reduced
down to the datum using a moré dppropriate density for the surface
material than 2.67 gm/cc. Thé terrain correction is also recalculated
using the new density. The corrected complete Bouguer gravity anomaly
values aré now assumed to 1ie 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‘nguré 28, and
detai]gd'grounﬁ magnetic profile locations are shown in Figures 12 and
13. Profiles were selected such that they cross péerpendicular to thé
trend of the various anomalies as much as possible in order to satisfy
the two-dimensional modéling assumption. Regional gravity profiles
were located near to or through gravity stations whose corrected
complete Bouguer gravity anomaily values were projected onto the
profile along the trend of the gravity contours. A1l gravity values
were corrected to a datum equal to the elevation of the lowest station

1a]ong 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 compiling an initia) model
from the knoﬁn structure, Tithology, 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 ¢ross sections shown herein
are not unique; they are believed ﬁo:show reasonable ﬁhterpretations

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
corre]atéd with the known geology. Major featurESIOf the map will be
gqualitatively 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 3D‘mga1 relief which lies in
the southern Pavant Range. The gradient follows closely the contact
between 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:déepenfng 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 eithef 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 émal]ef
graben is indicated by closed gravity contours in the vicinity of
Joseph. The Towest gravity values in the survey area are found just'
south of Marysvale. The large somewhat circular gravity Jow here is
interpreted as due to a deep graben.. A]though'the‘cirCuTar‘shape
might suggest a caldera as the source of this anomaly, this
1ntefpretation is not considered viable bécause of the absence of
c]oseiy associated ash-flow tuffs thét'are a necessary component of
caldera 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 feund 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 gravfty gradients on
the southeast and northeast side Oflthe Marysvale Valley graben. The
fault on the sobutheast 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‘}s believed to lie
between the Sevier River and the Bullion Canyon VYolcanics mapped due
west of Marysvale by Willard and Callaghan {1962)., The East Branch
Tushar fault, mapped by Willard and Ca11aghanl(196é), is not

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

The belt of igneous intrusions trending east-northeast across the
survey area do not individually express themsélves in the gravity
data. A small deflection in the cbntours 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 manifestéd in the gravity data. A Targe 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 Ties on thé 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 Tow-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 graqity low of about 10
mgal relief. The Big John caldera corresponds wfth a small closed
gravity tow 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 rio 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



72
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 portioh of the northern Sevier Plateau,
possibly indicative of another volcanic source area here.

Two small closed gravity Tows 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 éircu]ar—shaped Tow
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
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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 polynomial 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 volcanic 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 (léﬁZb) 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. Anothér noteworthy feature in the residual maps is the
closed gravity low in the northern Sevier P]atéau 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 grévity 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 contacf is steeper on the west side of Sevier Valley.

Deeper structures in the model are reasonable, but largely
conjectural. Beneath the Bullion Canyon Vo]éanics on either side of
the valley, a body of 2.6 gm/cc density is shown represénting
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) fhat 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 gravfty

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 thq 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 1imest6ne 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 tﬁe 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 accumﬁ]ated 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.

¢) 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 lTow 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 displacemeqt.

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 gfadient 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 action

{
of both thermal and non-thermal waters changing the magnetic character

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
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alluvium around the Red Hi11 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 surfaqe'waterg
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 plausible
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 i's the linear magnetic 1ow 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 Sevjer fault zone.

b} Red Hill Magnetic Profile (M77-1)

In this model (Fig. 33), the 700-gamma magnetic anomaly across
fhe Red Hi11 Hot Spring is shown due to a body of magnetic aliuvium
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 gutcropping 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 preferréed interpretation is that peneath the alluvium
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there 1iés a block of magnetic basaltic andesite downdropped %o the
west along the Sevier fault zone. The depth to the inferred volcanic
layer under the aliuvium éqnnot be interpreted from the magne%ic data
as there would be no significant susceptibility ContﬁaStIaCPOSS 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}Hi]l Hot
Spring by fluids rising along a fault. As later models éubstantiate?
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 1sssuggested and will be used

herein.

¢) Red Hill Gravity Profile ("RH")

The 1inear nature of the gravity observed along this profile
(Fig. 34) eliminates any interpretation showing a 1arge,disp1;cement
of materials of different density along the Red Hill fault. The
interpretation shown in this madel 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 Hill 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 Canypn
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 Sévier
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, the 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 displacement. 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 low 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 SS 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



—— COMPUTED

-217+ ® OBSERVED

MOUTH OF
W

SAND CANYON M6
LEVEE
* SURFACE

DATUM ELEVATION = 1,664 KM

| 4

,c/ 24

BEDROCK

This boundary
] /extends to L3 KM depth

NO VERTICAL EXAGGERATION

] T T T T T T T T 1 T T T T

r
1800 180G (700 1600 1500 1400 1300 1200 1100 {000 900 8OO 700 600 500

LOCATION (METERS)

L

400

Figure 36. Interpretive geologic cross section along Sand Canyon

gravity profile (SC). Densities shown in gm/cc.



COMPUTED

O OBSERVED

(KM)
- — -
o 4 o
1 1 — |

ELEVATION

r T
1300 1200 1100

Figure 37. Interpretive geologic cross section along Joseph ground magnetic
profile (J2). Magnetic susceptibilities shown in c.g.s. units.

SURFACE

DRY WASH
FAULT

TQal and Tmj
N\

TQal ond Tmj

000c.qg.s.

NO VERTICAL EXAGGERATION

003 cg.s. Tb

000c¢.g.s. \

T T
1000 900

T

800

T T T T T T
700 600 500 400 300 200

LOCATION (METERS)

T
100

}
o]




93

reflecting changes in depth to the basaltic andesite unit of the
Bullion Canyon Volcanics which comprises most of the outcrop in hills
east of the Dry Wash fault. The large magnetic peak occurs coincident
with the location 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 1ie 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 Joseph 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 deptﬁ 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 Marysvale 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
gradieﬁts. 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 be 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 U.2 gm/cc between the surround and
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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. Since 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 maghetic 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 across the Red Hill Hot Spring
is believed due to thermal waters rising along the Red Hill fault, a
branch of the Sevier fault zone. A linear magnetic low observed in
the vicinity of the Monroe Hot Springs is believed 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 uéing 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 Réd 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
e&idenced by the linear nature of the gravity data. These data were
modeled with the main branch of the Sevier fault zone 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 magnetic data suggest relatively little displacement of
a basaltic andesite unit of the Bullion Canyon Volcanics 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 drill 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 ﬁre]iminary 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:

Longi tude:
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:

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.

lFor documentation 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 +0.11
Richfield to Beaver
via Monroe - 58.99 . - 59.00 +0.01
Loa to Beaver via Monroe + 45.85 + 45.95 +0.10

]All 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
MHO02 2.25 Tbc Latite, brownish red
MHO53 2.31 Tbc Latite, 1ight brown
MHO66 2.23 Tbc Chert breccia
MHO68 2.53 Tbc Basaltic andesite, black, vesicular
MHO76 2.22 Tbc Basaltic andesite, black, vesicular
MHO77 2.29 The Basaltic andesite, black, vesicular
MHO87 2.58 Tbc Latite, 1ight reddish brown
MHO91 2.34 Tbc Latite, 1ight 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 Tbe Tuff, white, altered
MH242 2.63 Tbe Latite, gray
MH254 2.65 Ti Quartz monzonite, white, pink tint
MH255 2.47 Tbe Quartz latite, gray
MH265 2.40 Tm Rhyolite, light gray
MH312 2.27 Tbe 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 2.4 Tm Tuffaceous rhyolite, reddish brown
MH528 2.46 Tm Tuffaceous rhyolite, reddish purple
MH533 2.44 TQb Basalt, black, vesicular
MH614 2.31 Tbc Basaltic andesite, black, vesicular
MH648 2.39 Tbe Alunite, red and white
MH692 2.31 Tm Rhyolite, gray, flow-banded
MH712 2.55 Tbhe Latite porphyry, grayish purple
MH749 2.57 S Quartzite, reddish white
MH763 2.49 Tm Rhyolite, white (Mt. Baldy)
MH799 2.55 ' Tbc Latite porphyry, red
MH800 2.46 Tbhc Latite porphyry, gray
MH838 2.56 Ti Quartz monzonite, pinkish white

: 1Rock samples classified according to the generalized
stratigraphic column shown in Figure 7.
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Density 1

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

MH915 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 1
Sample surface (ft) Rock Unit Density (gm/cc)
M2 30 Tbc 2.29
M2 100 Tbc 2.19
M2 200 Tbc 2.29
M3 45 Tbe 2.43
M3 160 Tbc 2.29
M3 250 Tbc 2.51
M6 65 Tbe 2.43
M6 215 Tbc 2.52
RH1 45 Tbe 2.46
RH1 60 Tbe 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 Alluvium 0.0005
M4 240 AlTuvium 0.0003
M5 N.D. AlTuvium 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
RHI 60 Core 0.0000
RH1 95-105 Alluvium 0.0000

1Rock 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 Aliuvium 0.0000
RH1 190-200 AlTuvium 0.0000
RH1 197 Core 0.0001
RH2 0-20 Alluvium 0.0011
RH2 40-60 AlTuvium 0.0013
RH2 80-100 Alluvium 0.0012
RH2 140-160 AlTuvium 0.0009
RH2 200-210 AlTuvium 0.0010
RH3 0-20 Alluvium 0.0011
RH3 100-120 AlTuvium 0.0016
RH3 180-200 Alluvium 0.0017
RH4 0-20 Alluvium 0.0000
RH4 100-120 Alluvium 0.0003
RH4 180-200 AlTuvium 0.0001
RH4 280- 300 Alluvium 0.0002
RH5 0-20 AlTuvium 0.0012
RH5 100-120 AlTuvium 0.0024
RH5 240-260 Alluvium 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 . . . . . . . . . .o« . . feet
Free-air gravity anomaly value. . . . mgal

Simple Bouguer gravity anomaly

value'. . . . . . . .« e« v . . . . mgal
Terrain-correction va]ue] e . mgal
Complete Bouguer gravity anomaly
value . . . . . . .. .« « . . . . mgal
2) Station coding is as follows:
"MH" -- Regional gravity station established
by M. Halliday during summer of 1977.
"HF" -- Regional gravity station established
by Fishman (1976). :
"RH" -- Red Hill profile detailed gravity station.
“SC" -- Sand Canyon profile detailed gravity station.
"MC" -- Monroe Canyon profile detailed gravity station.

"J‘lll _—
IIJ2I| _—

1

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.



SThilUiv LATITUDE LOnGITUDE ELEVATION FREE=AIR SIMPLE TERRAIN COMPLETE
NUMBER DEc M™IN DE¢ MIN IN FEET ANOMALY BOUGUER CORRECTION BOUGUER
MHCO1 36, 33.24 1llz. 7.24 5357, =56,94 =239,4( 4,09 -235,31
MHG G2 36, 32,51 112. 4,34 11192, 117,19 =264.1¢ 32,33 -231.77
|']HUU3 30, 32.17 112. 1?.3(3 1123‘.’. 118.5’4 “263096 32.55 -231."‘1
MHOQY 30, 07.9¢ 112. 7.23 5381, -54,438 =237.36 4,34 -233,02
MHEGS 36, 37.61 11z, 7,23 5394, ~52,62 =236+37 4,39 -231,98
e U6 36, 33.03 1llz. 6,84 5404, =51,57 =235.64 4,87 ~-230,77
MHOG7 36, 37,99 112, 0,34 5572, 40,76 =230.55 6,27 -224,28
008 36, 39,3« l1lp. 7,00 5304, -60,53 =241.,18 3.97 -237.21
MNG09 Ju, 38.89 11z, 7,08 5318, -59,21 =240.34 4,31 -236,03
MHG10 3u, 39,95 1iz2. 7,21 5302, -61,95 =24z2.54 3,58 -238,96
MHOLL 36, 41,25 1llz2. 7,35 5344, -61,98 =2u43,86 2.82 -241,04
Midul2 dv, 41,73 1liz. ©,9> 5347, =-61,88 =244,00 2.85 -241,15
“HO 13 3o, 42.14 112, 6,99 5365, ~62,03 =2u44,76 2.71 -242,05
MV LG 36, 42,91 lize 6,99 5367, -62,76 =245.56 2.67 -242,89
MHU Lo 3o, 43.2i 1llz2. bH,92 5297, -66,40 =2d46,81 2,66 -244,15
MHOLT 36, 42,96 1lo.. 5,91 5299, «65,97 =2i46.45 2,64 -243,81
MHUL8 36, 39,2 112, 6,23 5325, -53,51 =234,.87 5,45 -229 42
MHG:9 38, 39,7¢ 1llz. 6,11 5332, =-53,76 =235.37 4,71 =230,66
MHOC20 38, 42,39 11z. 5,81 5364, =54,38 =237.08 4,70 -232,38
MHUE1 36, 40,36 112+ ©,43 5296, -59,91 =240.29 3.85 -236,44
jiitz2 3o, 40.60 1lg. 6,44 5291. -59,56 =239.77 3.79 -235,98
MHUED 3o, 4i.0o 1llz. ©,91 5322, -61,90 =243,16 3.07 -240,09
MHOZG 38, 4l.00 1lz. 6,41 5302, =61,36 =241.94 3,40 -238,54
MHG25 38, 42.44 112. 5,91 5298, =63,73 =244,.18 2.74 =241.44
MHU2H 36, 42469 112. 5,91 5298, -65,43 245,88 2.73 -243,15
MHOZ7 36, 42,7¢  1llz2. 6,29 532G, -64,87 =246.07 2,70 -243,37
MHL28 36, 42.60 112, 5,04 5278, -6L 92 =244,.69 3,u2 -241,67
MHOZ2Y 35, 42.69 112, 5,62 5289, =~65,32 «=245,46 2,84 -242,62
MHGCS0 3b, 42.97 11p.. 5,6¢2 5286, =66,29 =246.33 2,68 -243,65

80T



STATION LATITUDE LONGITULE ELEVATION FREE-AIR SIMPLE TERKAIN COMPLETE

NUMBER D MIN DEG  MIN IN FEET ANOMALY  BOUGUER CORRECTION BOUGUER
MHUSL b, 43,40 1llz. 5,63 5281, =67 ,39 =247,27 2.59 -244,68
MHU 32 36, 43.85 112. 5,564 5274, -67,94 =247,58 2,63 -244,95
MHU33 36, 41.49 1l1z. 5,85 5296, =61,13 =241.51 3,44 -238,07
MHOSG 36, 4l.48 " 1lpoe 5,27 5344, =56,66 =238.586 3.56 -235,02
Midu 35 38, 41,50 1lg. 4,78 5375, -53,60 =236.67 4,06 -232,61
fMHU 30 3o, 41,75 11z. 4,32 »339, =-52,61 =z34.46 4,54 -229,92
MUU37 30, 42,01 11z, 4,00 5329, ~53,90 =235.41 .ol -231,37
MHULL8 38, 42.10 11z, 35,83 5331, =53,91 =235.48 3,96 -231.52
MHU .59 do, 42,37 1lgz. 4,10 5290, =57,62 =257.97 3.40 -234,57
MHU40 do, 42.83 1lig. 3,62 5269, -61,23 =24(.,09 3,65 -237.04
Midb a1 36, 43.51 112, 4,41 5270, -64,76 =244.46 2,94 -241,52
Mdu2 30, 43.40 1llz. 4,95 5267, -67,59 =246.9% 2,63 -244,36
FiHC4 3 38, 44,8v 11z, 5,11 5265, -68,59 =247,91 2¢50 =-245,41
ArCe4 J0, 44,33 112, 5,57 52686, -68,00 «247.43 2,60 -244 ,83
MHO45 3o, 44.23 1lp2. 4,93 5260, =59,27 =248.42 2.53 -245,89
WidGu b 36, 43.80 1lgo. 5,00 526, 68,74 =247.96 2.63 =-245,33
PMHG97 36, 43,80 112. 5,93 5281, -67.,32 =247.19 2,70 =244 ,49
Mriv4ad 350, 44,5+ 1il12. 5,91 5276, -66,206 =245,96 2.7 -243,22
Mies9 38, 44,54 112, 6,53 5218, =-60,79 =241.92 3,51 -238,41
MAU50 38, 44,87 112. 6,46 5415, -55,93 =240,20 3.42 -236,78
MAvol 38, 44.64L 112. o,71 S414, =55,69 =£39,9% Go1b -235,81
faddo2 S0, 344,34 112. ©,98 541U, =56,06 =240,32 4,46 -235,86
Mitund do, 45,89 1ll1z. 7,40 541y, =-55,58 =239,85 5,11 -234,74
MHUOY 36, 44,12 112. 3,63 5258, =06,06 =247.15 2459 - -244 ,56
AHU5S 36, 44,12 112. 4,22 5256, -68,77 =247.79 2,52 -245,27
MiHUoo S0, 44,50 1ly., 3,64 52506, -68,74 =247,76 2ot4l 245,35
MiHUD7 do, 44,76 11lp2. 3,065 5256, -69,10 =248,.,12 2,41 -245,71
MHUS8 36, 44,57 112. 5,09 5258, 566,96 =246,uU5 2.48 -243,57
MHUVO9 du, 44,12 11lz. 35,00 5255, -66,21 =245,20 2.75 -242,45
MHOO0 36, 44,50 112. 2,52 5252, . =04 ,47 =243,36 2.61 -240,75

60T



STRTLION
NUMQER

MHUB1
rirHvod
MHGo S
MHUO4
Mribod
MHUoO
Mo 7
MHOUE8
MHUDY9
MHUET7D
MHOUT1
mMHGT72
MHU73
MHET74
MHUTS
MHUT6
MHOT7
MRUT9
MHPo0
MHUB L
MHU 2
MHCGS
FiHody
MHUGD
miid8e
MHLe7
MHOUGO
Fidbo9
MRG0
MHO91

LaTiTuue

DEG

do,
do,
do,
54,
S,
38,
do,
Jo,
3o,
33,
38,
36,
38,
38,
36,
38,
36,
30,
do,
3a,
So,
3b,
33,
38,
36,
3o,
36,
35,

3o,

36,

MIN

43,63
43,24
42,81
42,37
be2,3¢e
43,608
44,10
H4,21
43.81
42,09
42,52
41,51
41.94%
41,51
38,09
37.83
37.69
38,04
4J. 04
37.11
37.11
37.11
3b,2<
do,bd
35,84
34,081
34,20
35.70
35,47
33.435

LONGITUDE

UEs

11z
112.
11‘20
11z,
112.
112,
112.
112.
lig.
11z,
112,
112,
11z,
112.
112.
112,
112,
1li2.
112.
112.
llge
112,
112,
112,
112.
1iz.
112,
112,
112,
112,

MIN

5,09
5,62
3,00
3,05
2.2i

o 70

D3

.82
1,56

.91

JUe
1,91
£.21
5,04
3,57
3,35
3,19
4,14
4,15
©,84
0,335
7.49
6,88
b,88
4,72
5.19%
5,30
4,78
4,07
5,52

ELEVATION
I FEET

5253,
5263,
5272,
535,
5331,
6152,
6370,
6572,
5677,
6109,
6099,
5925,
5631,
5697,
8757.
9159,
g022,
7715,
6294,
5477,
5591,
5410,
5494y,
v517,
6248,
7521,
7341,
8660,
9ido,
9323,

FREE=AIR
ANOMALY

-64 54
~57.80
—51077
-51,74
-23.98
-19,91
-19.19
42,43
-23,32
-25,89
-29028
-40030
=37.30
57,02
67,38
70,57
31,40
-14,28

=46,39

~52,49
-48,77
-45,84
-16,88
22,87
29,44
54,82
71,44

. 69,41

SIMPLE

-2“5063
-2“306U
=237.37
-254006
-253.31
~233.51
-237olq
-243.03
-235.59
-231040
‘233.32
-231.U9
‘232010
‘231.3“
=241 .24
-244027
-236.72
=231.41
-228066
-232093
-229o7b
-236.96
-235076
-233.75
-229068
-233-29
-237063
-24001Q

‘-239073

-248,14

TERRAIN
SOUGUER COKRECTION

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
5.97
22,13
24,48
18,52
12,18
5,68
5.55
740
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

: -230083

-224,55
-228,17
-223028
-226,27
-225,77
-219,11
-219,79
-218,20
-219,23
-222,98
~-227,38
-222,38
-232,45
-228000
=227,76
'214.66
-224,78
-226,64
-228,89
-226.52
-232,55

oTT



STAT1IOW
WUMBER

MHOI2
MIC93S
MHUIY
MHGYYD
MHu9o
MHGI7
MHUYS
MHOYY
Fidig)d
MAd ol
MiH1i2
MHLIU3
MO
iqHLUD
MH1Q00
MAL07
FMH1IU8
ML 09
MHLIL10
MHLLL
Fidl le
rlrllS
Ml le
MHL1S
MHL16
MHAILT
MH1i8
MH119
MHiz20
MHigl

LATIUbLE

uEG

do,
36,
3B,
349,
do,
34,
do,
So,
36,
So,
36,
3o,
38,
36,
38,
348,
38,
38,
306,
36,
36,
36,
35,
3o,
3u,
348,
38,
38,
36,
do,

MIN

31,846
3l.82
32.03
240D
dl.01
31,61
51.85
Ji1.21
30.45
29,04
29.90
30,39
30.44
31.11
31,395
36.60
d0,48
36,21
36,21
39.9Y
35,32
35,11
35,13
39404
34,70
S4.u47
34.3U
33.78

LONGITUDE

UEg  MIN

112 5,53
ligs 4,87
1lg. 4,33
112. 2.99
ilz. 2,25
lize. 1,906
1i2. 1,42
1i2. o2
112. ]
112. 21
11i2. o Uy
112, ,01
112. 1,80
11&- Q.lU
11g. 9,23
112, 2.91
1le. 7.80
112, 8,00
lic. 8,25
112. 8,54
llg. 8,41
liz. 8,52
11z, 8,%0
112. 8,9%0
112. 6,21
1120 7,90
liz. 7.98
112. 7,97
112. 7,69
ilee 6,37

ELEVAYLON
IN FEET

9414,
10356,
102606,
103240,
10134,
10080,
16835,

9481,

9607,

918u,

9147,

9333,

9439,

99006,
10254,
10340,

5415,

5415,

5406,

5412,

Hha2l.

5449,

5494 .

5521,

5517.

5571,

5040,

5819,

6230,

6l21,

T4.3C
103,59
103.21
109,59
107,45
104,18
103,52

89,87

92,17

77,93

75,44

81,82

B3,.03

96,12
107,04
110,12
-56,87
-59,03
-59,13
-58,90
-57090
-55,98
=54 ,95
-55,53
-53009
-50.62
-45,26
-32000
‘36.99

FREE=AIR SIMPLE
ANOMALY

-24€,01
-248.93
-246,.,01
-241.91
-237.71
_239015
'238.2U
-233.U5
f235-04
-234095
=-236.10C
-236.07
-238046
—2“1.28
-242,21
=242,.,26
240401
-241030
=-243.22
-243.46
-243.04

-243.49

-242.37
«-243.00
-24304Q
‘242075
~242.92
f2430“5
=-244.19
-245,3€

TERRAIN
BOUGUER CORRECTION

13,u3
17,22
14,06
10,10
7.91
7.51
7 .34
5,31
5,67
5,63
4,37
S,.04
6,53
6.81
9,27
9,41
“.80
4,30
4,66
4,52
4,64
4,4l
4.38
5,23
6,04
6,61
7.37
7.51
16.70
6,97

COMPLETE

BOUGUER

-233.58
-231071
-232,45
~-231.81
—229080
-231,64
-230,86
-227.7“
-229,37
-229,32
-231,73
-231,03
-231,93
=234, 47
-232.94
-232,85
-235.21
=237.,00
-238,56
-238,94
-238090
-239,05
-238,59
-237.77
-237,.,40
-236.14
-235.55
-235,%4
-233,49
-238041

ITT



STAVION
NuUrpER

MHic2
#Mbiizd
vkl 2l
MH125
vHleb
Ml 7
MHL28
MH129
pitli o0
MH131
Mrd o2
MHLYS
AEPST
Mitd oL
MH136
MHLIST
MH138
MirHi 59
MHLG0
MH141
MHLg2
Mirld 43
MH1IY4
MHLSD
MH146
PiHia7
Midled
MHL&Y
MH150
MH151

LATLTUUE

LEG

do,
3o,
36,
da,
348,
38,
Jo,
36,
36,
S0,
do,
36,
38,
39,
36,
3¢,
38,
38,
3o,
38,
d6,
do,
36,
3o,
35,
3o,
38,
36,
3b,
386,

FIN

d4.901
3d. 40
33,68
33,45
33.49
5359
34,22
35,67
32.54
b3,25
42,77
41.8>
41,47
41,47
45,96
40,.,9%
LO.50
GG.0u
4,35
30,45
39,94
39,71
39'71
39.27
S8, 44
38,44
38,88

LONGITUDE

VUEG

1iz.
1140
lJZI
112,
112
1129
1lce
liz.
11&.
lig.
112,
llz.
1lig.
11z,
11z,
liz.
1ize.
112.
112.
112.
11Zv
1li2.
112,
112
112
liz,
lldo
11z2.
l1z.
112,

MIN

.40
8,5«
8,00
7.71
6,67
7.20
6,080
9,36
$,.37
3,58
7,55
7.57
7,93
b,20
3,54
6,564
7,95
6,63
7,95
5,86
8,560
9,16
6,30
8,63
8,62
9,09
&,80
8,87
B 49
8,21

ELEVATION
1N FEET

5989,
621,
6410,
6875,
ang7,
7681,
oi2l.
S7Th7,
56206,
1089y,
5392,
S5420,
5460,
486,
5428,
53738,
5376,
S34ob,
5344,
5324,
532u,
5327,
5315,
5323,
5324,
5334,
5234,
5334,
53357,
5326,

FREE=AIR
ANOMALY

=4, 2h
-34,29
-9,95
32,37
15,21
-39,52
-47,44
-5G,94
120,02
-58,38
-58,21
-52,59
-54,93
-58,58
-60,26
-60,65
-61,49
-61,85
-52,19
-61,67
-52,84
-62,77
-62,93
~-62,59
-562,78
-02,74
-62,80
-62,47

SIMPLE

=244.23
“246018
’2“309“
‘244012
-241.71
-2“6041
-244060
243,19
=242435
=250.8%
~242403
=2b2.62
-240017
_259-44
-239080
-241.76
‘243036
-242473
-ZQ3051
-243419
-2“3039
-243,11
-243.87
-2““007
-2“4026
=244 4.2b
'2440“5
-24“056
-2“4058
-2“3087

TERKAIN
BOUGUER CORRECTION

7T.u8
6,78
8,05
9,72
10.39
13,89
6,09
4,39
4,36
19,96
3,20
2.80
3.00
3,22
4,52
3,60
2.93
3,27
2¢99
3.19
3,18
3425
3,67
2.96
2.92
3449
2,95
2013
Sl
3,27

COMPLETE

BOUGUER

“237.15
=239,40
=235, 89
-234,40
-231.32
-232,52
-238,51
-238,80
-230093
-238,83
-240,02
-237,17
~236,22
-235.28
-238,16
-240,43
-239,46
-2“0052
=-240,00
-240,21
-239,86
-240,.80
-241,11
-241,34
-240,77
-241,50
-242,43
-241,14
-2“0c60

A4



STRIION  LATITULE LUNGITULE ELEVAT10N FREE=aAIK SIMPLE TEKKAIN COMPLETE
NUFRGER VG MIN GEg MIN InN FLeT ANOMALY BOUGUER CORRECTION BOUGUER
ML D2 30, 39.21 1lig. 7,9 5317. ~H2 .44  =243,53 3,17 -240,36
MHAD3 36, 3943 1liz. 7,64 5312, -52,11 =243,04 3.46 -239,58
MHLLG 3o, 38.89 1liz. 7,64 5323, -61.,24 =242,54 3.67 -238,87
Hrln5 3o, 38,23 1llz. 7,63 5347, =5G,31 =Z41.43 3,92 =237.51
i1l S 3o, $H.0O 1ligz. T,.o0 5359, =H6,08 =240,.,61 3,91 -236,70
Ml 7 36, 37,82 112. 7,03 5371, -56,85 =239.79 4,13 -235,66
Fitiod o, 37,75 lize. &,2u Y36, -60,53 ~243.,16 3,62 -239,54
pitdu9 30, 37,735 Llce Y,b4 5445, =57.53 =242.92 2,83 -240,09
PO Jo, duddl  1lge 9,97 s47i, -54,91 =2d41.26 2,178 -238,48
mtliol 36, 30.D0 1lg. 111,45 5566, -51,30 =240.86& .04 -238,24
ML 02 b, 37.5% llgze 10G,B4 5585, -35,19 =235,63 3.14 -232,49
;"EHIUJ 50, :170:)1 il&o llLI.Db 532(:. -39".‘;2 -237.25 2.07 -23“058
Mol 36, 37.19 1ig. 1u,8e 5725, -40,51 =235,5L 2,36 -233,14
MHLLO Jo, 30.,7v 11z. 16,70 565, -43,26 =235,76 C.83 -232,93
FHL166 35, 3v,79 i1z, 11,71 5947, 32,40 =234,95 3.ul -231,94
tiiso7 30, 30,9+ 11p, 11,39 b5z, =29,84 =235.90 4,29 -231,.61
Millob 3o, 37.5¢ 11lg. 9,11 S54Cu, ~6U.35 =243.96 3,16 ~240,82
pH1OY S, 38,17 11z. 9,7C 5416, =58,31 =2U42.,78 2,85 -239,93
FHL 70 30, 39.27 1llz. 3,43 534, “B2,23 =244 439 2.87 -241,52
MHL71 36, 39.27 1l1z. 9,70 535Z, -62,05 =244,.34 2.89 -241,45
MH172 S0, 35,85 1llg. Y.7¢ 5358, -61,25 =243.75 2.89 -240,86
Mi‘ll,b 30. \‘Jd.&b lldc 9.96 538]. -60.0') "243027 2.91 -240036
FEL T4 3o, d8.,4L  112. 17,94 5424, =53,42 =238.1€ 2,95 -235,21
MMA75 30, 57,90 1lig. 1i,3v 5452, 48,29 =233,98 2,90 \ -231,08
“Hi7o 38, 37.52 11z2. 12,21 5416, . “50,91 =235.44 2,94 ) -232,50
pedl 77 30, 37,60 1llg. 13,24 5456, =54 ,34 240617 2.26 -237.91
fdl 76 36, 37.70 1llz. 13,80 5643, ~45,93 ~238.13 3.45 -234,68
MHL 79 duo, 37.71 112. 14,57 5897, -33,26 =234.,11 3,69 -230,42
Aol 36, 37,93 1lz. 13,03 5437, =54,32 =239,51 3.26 -236,25
Miilol 3o, 36.09 1ligz. 12,74 5411, -54,99 =239,29 3,38 -235,91

ETT



SYaT I
'{Ul‘IJLK

MH1G2
mita0d
MHlo4
MHIOS
FMHigo
fiHLo7
Mifiob
MH169
MHL190
|‘1H l 9.1.
M1l92
Mi1i93
Mi1d 94
MH195
FHi960
LS’/
MrilYo
MHL99
M0
Mredl
mile e
#2093
Midc U4
e 05
MHZG6
MHeE o7
MHE0E
MHe u9
At L0
MAZll

LaT [Tuud

L6

28,
30,
do,
Jo,
Ju,
36,
Ju,
36,
3o,
So,
do,
do,
36,
3u,
36,
30,
36,
36,
35,
So,
306,
38,
39,
3o,
38,
S0,
Sv,
3o,
30,
38,

MIN

38,1
LY I
38,3¢
38,060
39,39
39.21
39,7
39,7Tu
59437
.29
37.54
37.v0
Jo,.64
Su.cn
36,21
36,64
S7T.1a
3b,2¢
35,69
34,68
34,806
395,393
53,70
30,11
35,84
35,2
34,80
34,4
33.79

LU,‘,‘—G I TUD‘:

UEG

lig.
1.,
Llg,
1120
licz.
itz
lize.
1l12.
112.
11z,
lige
lize
112.
112,
112.
112.
112,
l1iz.
112,
112,
lldo
112.
ilz.
ilgz.
11z,
11z,
11z,
112,
112,
112,

i

12,19
ii,97
12,94
12,75
12,408
11,95
18,11
6,71
10,649
3,87
9,97
9,73
9,67
9,67
9,11
&,R4
8,0V
7,72
T.70
8,49
10,900
9,60
9,64
10,20
10,82
10,70
11,20
11,5¢
10,64
10,24

ELEVATION
I FEET

5403,
539¢,
5439,
543,
5427,
5409,
5350,
5359,
536,
5365,
5552,
5506,
5509,
5532,
545¢,
5421,
5397,
5429,
542y,
5645,
K749,
5561,
5519,
5512,
5585,
5601,
5624,
586,
5773,
5839,

FREE=AIR
ANOMALY

-53,84
-54,9Y4
-52,03
=-51,86
50,67
=53,25
-6(,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
=-51,99
-52,55
=-50,57
-47,77
-48,05
-47,99
=47,27
-485,27
-43,85

SIMPLE

bOUGUER

-237.87
=238 .29
-237.,8686
-236.58
-235,51
"'237 0“8
-243420
-2“3047
242422
-241044
-2“00U2
-24100Q
-2“0093
-EQO067
=242.36
-243.18
=240.51
-240075
“242-22
-243036
'241010
=-241.31
-240.52
-238051
=237.99
-238+8&
-239,.,54
-240012
-241.90¢
-2&2072

TERRAIN
CORRECTION

3,ub
3.u9
3453
3,55
3,65
3,45
3,25
3.02
3,05
4,01
2.57
2.89
3.06
3431
3,83
3,60
3,89
5.48
6,59
6,20
3,32
3.55
J3.58
3,11
2.77
2.96
2,98
3,04
3,30
3,66

COMPLETE

EOQUGUER

-234,81
=235,50
-234,35
-233,33
-231,86
-234,03
-239,95
=240,45
-239,17
-237.43
=237.45
-238,15
-237,867
-238,55
=239,58
-236,62
=235,30
-235,63
-237.16
~237.78
-237.76
-236,94
-235020
=235,22
-235,86
-236.56
-237.08
_238060
-239,06

pIT



STy lOn
NUMDER

e 12
Mt i
Mric L4
MHelb
MrAZlo
Firde L7
mMHC LU
FMHS19
FrteE20
Mdee
[4idee e
MHEe 3
MHel
e d
Mide26
MiHe2?
Mtz 28
MHe 29
MHe B0
MHe31
fHe 32
Mrie 33
Mire S
MHz 35
MHE 36
MHE 87
dMHz 58
Mrea9
MHe %0
Hew 1

LATITULE

e

34,
do,

38,
36,
30,
3b,
36,
3o,
36,
38,
g,
36,
3t
38,
38,
36,
3o,
34,
36,
So,
38,
3o,
do,
36,
do,
36,
36,
35,

3v,

MIN

\5".15
33,10
32.37
32.50
32494
33,114
34,49
37,38
37.57
36,15
Jo,.27
3o, 10
37 405
d5,44
35,31
S .42
34,886
35,87
3o,.22
35,73
S4,30
32,7
324335
32.9%0
31,77
31,99
32.21
31,97
32.84

LOWSITUGE

LEG

lig.,
112,
11z,
11z,
112,
112,
112
11z,
112,
llﬁo
112,
112.
1ldo
112,
11z,
1Lz,
112,
112.
112,
112.
112.
112.
112
112.
112.
11z2.
112,
112.
1120
lldn

MIw

15,07
15,538
16,75
11,44
11,9,
12,43
12,87
11,70
13,80
13,57
14,08
14,66
14,3y
14,12
15,59
13,46
13,51
11,98
11,38
12,39
i2,%0
12,96
12,40
12.40
12,60
12,71
13,54
14,12
14,82
14,86

ELEVAT LON
IN FEET

5722,
5953,
6235,
6125,
6377,
6123,
5751,
S442,
5579,
5487,
54948,
5565,
5721,
55246,
558¢,
5877,
57005,
5786,
5581,
50658,
596&,
53811,
5189,
6399,
6730,
6837,
60679,
6821,
8Y19,
7033,

FREE=AIR
ANOMALY

-47,73
-40,85
-30,90
=33,16
-32,.51
-33,2°7
-38.44
-46,43
“51.78
=50,42
-51,49
-45,85
-46001
-42,30
=32,64
-37.71
-43,21
-40,94
-32,28
=37.36
-24,59
=10,79
=12,31
-5,64
~3,67
2,45

SIMPLE

-242.02
-243.78
=z43.27
=241.78
~239.5C
‘238.34
-234032
-231.78
-241.50
-237.31
~240.04
=241.03
-2“0081
‘234.29
=232.36
-232-81
‘2290“1
-234.78
=233.430
~233.65
-235055
‘235029
-240062
‘242054
-242.35
?243006
-239.50
-237.96
=239.33
=-237.09

TERRAIN
BOUGUER CORRECTION

4,07
d.42
3,37
2,98
3,05
3,18
2,862
4,16
3,10
de.ul
3,061
3,37
3,43
4,26
3,27
2.84
3,05
2,71
2,76
3,01
3,06
3,27
3.45
3,90
3,46
2.91
2.38
2.27
J.41
4,20

COMPLETE

BOUGUER

-236,55
-240,36
-239,9¢0
-238080
—236.“5
-235.16
-231,50
-227,62
-238.70
-234,29
=237,03
-237.66
=-230,03
=-229,09
-229,97
-226,36
-232,07
-230,54
=230,64
-232.,49
-232,.,02
-237.17
-238,64
-238,.89
=-240,75
=-237,.42
-235,69
-232,.89

STT



SThilUN
NUMUER

e e
rire4d
irled i
MHz45
e 6
pidew 7
Mrics
MHE 49
MHEDD
MHeD 1
ditie e
Miie D3
MHz b4
MHe 29
MH< S0
MmHEST
bitebHo
MHZDHO
MHZOU
MHZOL L
MmHEDZ
MHeEL S
pHc b
MHLOD
MHZ66
pitico7
MHe o8
MHebY
fFHe7 ¢
MH271

LATLTUOE

SIS

36,
34,
36,
38,
do,
36,
du,
du,
34
do,
36,
Sb,
do,
da,
do,
386,
36,
J4,
38,
38,
38,
38,
26,
db,
Sy,
3o,
36,
36,
36,
386

Wil

33 1
31.5
3ie33
dl.74
51,64
Jield
22,30
Y- .18
31,09
ST .84%
30 .86
30 . 34
30.57
30,00
30.v0
30,66
30,48
30|OQ
30.60
50619
30,04
30.42
30,49
30491
3U.96
31l.1c
31,30
30,93

LORGITUDE

UEG

11z.
llﬁb
iz,
112,
11&.
i1z,
11..
11
112,
11..
112,
112.
11p.
1iz.
112,
112.
11;.
liz,
112.
112.
112,
112,
112.
112,
112.
ilzoe
11z,
112,
112.
1120

M1y

14,87
15,60
14,35
14,97
11,15
11,62
1i,70
11,82
13,17
15,74
13,29
14,064
15,96
14,75
14,16
13,%0
13,51
12,87
1,63
12,72
12,23
12,01
10,835
1v,26
10,78
11,32
11,39
10,89
10,02

G.67

ELEvATION
IN FecT

7055,
6530,
6400,
622,
bsd68,
661y,
6710,
6228,
0530,
6l4286,
6525,
6768,
7082,
7051,
6379,
6150,
6335,
6892,
7079,
7295,
6925,
7139,
6689,
6910,
7103,
7129,
6850,
7621,
6450,
6711,

FREE~4IR
ANOMALY

2,21
=17.55
-23.73
-31.88
-25,u8
-18,€1
-14,80
’30019
-14,22
-23,87
-21,36
-13.26

~-7.82
-11,95
-27Qb7
-41,34
-34 47
-9.23
-2,93
=-5,09
=-84,12
=2,24
-19,04
-11,80
=-5,62
=2,41
=11,21
-7.14
=-26,27
-18,58

SIMPLE

BOUGUER

—237071
-24Ge17
=241.71
-243.80
2583433
-2“3095
-2“3.58
‘242023
-238433
=242.81
’2“3066
-243.8¢
~249,03
-252010
=244 ,94
‘250080
‘25002“
’2“3.97
=284, 04
-253056
=243.96
-245039
-246.80
-2“7033
-2u7055
-245.22
’2““.52
~246,26
=-246.405
-2“7015

TERRALIN
CORRECTION

5,89
248
3,00
0,75
3,60
3,28
d,02
3,20
3,83
2,89
2.76
J,uk
10,07
T.14
3.00
3,82
3.29
3.12
3,46
10,79
2,77
3,68
3,51
3,52
4,15
3,26
3,02
4,02
4,88
6.05

COMPLETE

BOUGUER

=231,82
-237.69
-238.71
°237005
=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
-2“0985
-ZQO,SB
-242,.77
-241.21
-241,71
-243,35
=243,81
-243,40
-241.96
-241,50
=242,26
-2“1017
-241,10

a1t



STing 10iy

MUMBER

FiHe 72
Fibie 73
MHE7&
lire 75
MHe 7o
MHe 77
MHETB
liHe. 79
MHeo O
MiHe 6 1
MHeol
MHe 8
MHe 3G
MHebbd
AiHEOG
MHeo7
rMHeod
MridsY
Mele 0
MHZ91
MiHe92
MMHe9 S
MHE9G
MHcYD
MHE96
riHe 97
MHcYb
[MHeY9
MHo00
Mitoul

LAaTiTULE

vkG

3o,
So,
S0,
So,
du,
oG,
Jo,
de,
Jdu,
du,
30,
38,
du,
33,
398,
38,
3k,
38,
a8,
S0,
3o,
36,
38,
do,
38,
33,
3¢,
S0,
38,
3¢,

MIN

3105
30.20
30.79
42,52
B3I, 51
43,25
L3,1¢
43,12
4J.40
44,40
44,38
Y, 75
43,83
"4""?.16
45,40
4z ,79
43,40
42,35

41,3<

42,38
2. 70
38.45
38.87
39,063
40,12
40,41
4l.00
41,40
42.25
33,98

LEG

1i2.
llc’c
11z.
Lide
112,
112.
11z,
1iz.
i,
112,
112.
112,
11z,
Lize
112.
112,
112.
112.
112,
112.
112,
112.
11z,
112,
112,
liz.
iz,
1l12.
112.
112.

MIN

9,25

b.24%

8,30

9,94

Y,96

5,31
16,82
15,259
19,91
12,71
13,44
13,78
14,64
15,85
16,02
1,97
17.15
17,43
16,91
15,98
15,41
16,27
16,39
16,41
16.28
15,81
i5,23
iv,lo
13,79
17,306

ELEVATION
1IN FEET

088Y,
7889,
8120,
6339,
o&ll,
6131,
6696,
76910
7939,
8oy,
734,
760C,
77106,
7734,
7547,
7804,
7687,
7757,
684G,
8uuy,
7954,
70286,
7292,
7764,
7795,
75%¢0,
7528,
7532,
7464,
7839,

FREE=AIR
ANOMALY

-14,41
19,08
24,56

-12,64
~7.89

-19,01

7.6G6
47,81
60,uS
58,46
02,03
55,04
56,74
58,92
56,46
06,43
68,96
65,89
77,99
78,21
ol 48
14,89
24,352
46,89
48,97
43,24
42,06
38,33
38,74
47,40

SIMPLE

~24G.0E
-2“9049
-252.01
=226.21
-227 063
=221.01
-214 . 15
-210 ° 52
-2li.l6
‘208047
-203.81
-204,13
=203.50
=200.59
"199037
=199.67
-198 [} 31
"408 [ 18
-209. 56
20643
‘22‘4 o“&
=220.98
=217.64
=216.53
=215.46
=214.3%
-218 -21
=-215.46
-219 060

TERRAIN
BO0UGUER CORRECTION

6,49
7.53
11,50
4,62
3,73
4,21
3423
4,47
4,57
5,79
4,14
2.55
2,79
4,70
2.83
3,29
4,18
4,67
5,39
8,03
4,30
6.28
5.62

5,59 .

S,.47
“Q?O
4,29
3,45
3,84
5.,99

COMPLETE

BOUGUER

=242 ,56
-2413 ,96
-240,51
-223 . 72
222,48
-223,62
-217078
-209,68
-205,75
-208,37

=204,33

=201.26
-201,34
-198,89
=197.76
-196,08
-195,49
-193064
-202,79
-201,33
-202,13
-218.20
-215036
-212,05
-211,06
~210,78
-210,05
-214,76
-211,64
-213,61

[TT



STATIUN
NUMGEhR

MHjJE
MHSDS
MH3oU
MASI0H
MHOJ6
Mriouag
oy 9
mMrHo10
flblS il
Mo 12
MHO1L
MHS LY
MHIL1D
MHSloL
MHS17
MHO1d
MH3 19
Mrd290
MHIZL
MHOZ22
WHI23
MHI2G
mrdeh
MHSeH
Milde7?
riHwes
[MH3I29
MHOI30
MHOO 1
MHOS2

LhT i] UUE

beg

36,
KIS
36,
3,
3o,
36,
do,
38,
S0,
do,
3,
s,
3b,
Jo,
38,
38,
do,
3c,
36,
38,
do,
3b,
36,
do,
38,
S0,
36,
do,
dv,
38,

MIN

38070
LTS T
330!3’3
d8,44
S8.51
4J.11
4Jd.lb
39,78
39.13
HJobD
4y .90
49,95
41,0V
40,45
40443
39,71
35,25
390,74
353,73
35030
34,82
34,79
3% .84
34,76
34,77
J% e 19
34,895
J4.87
34,79
34,95

LOnGITUDE

DEG

11.:.
l1iz2.
112.
11..
1lz.
lldl
llg.
11z,
ilg.
1i..
112,
11‘:0
112,
112.
11,.
11..
112.
112,
11z,
112.
112,
11z,
11z,
112.
112,
liz,
11&0
112,
112,
112.

MIn

16,306
17,81
15,05
19,23
19,40
19,65
i9,1¢
19,1¢
18,75
18,27
17.548
lo,89
15,89
1c,39
10,83
17,99
15,24
15,84
15,24
16,25
1¢,80
17,40
17,94
16,51
19,03
16,50
21,80
22,31
22,65
25,27

ELEVATION
IN FEET

&£559,
84146,
8041,
7957,
&6U38c,
6530,
8177,
8751,
8729,
aza2h,
869c,
#5536,
8115,
7935,
8352,
3682,
5583,
5744,
5604,
5647,
5670,
5699,
5731,
575,
5784,
5845,
5966,
6004,
6028,
6112,

FREE=-AIR
ANOMALY

65,25
55,84
48,79
49,37
54,97
75,55
81,49
78,42
73,64
93,69
82,76
77,72
65,20
56,51
70,91
79,44
44,61
-39,37
-47,22
-40,82
~37,36
~38,84
-37,95
-38,72
-37.46
~37,51
-28,77
-22,65
-22,96
-16,22

SIMPLE

=-22642€
-230088
-225-09
-22106“
-2150 18
-217.46
-219,.,04
'223067
=-223.92
-213.29
-213u09
'211020
-213.86
-213056
-2230U8
-234.77
-235.,01
-238136
-233,16
‘2300“6
-232-95
-233.15
-23406“
-234046
-235023
-231.97
-227.15
-228.27
'224040

TERRAIN
BOUGUER CORRECTION

7.35
8,53
4,89
4.11
4,05
5,18
6.58
6,30
7436
15,33
7.48
6.83
4,82
5.ul
6,16
8,86
3,41
3,30
3,351
3.88
7,04
8,89
6,93
7.37
6.10
6,47
8,37
7.58
11.04
7.66

COMPLETE
BOUGUER

~218,91
-222,35
-220,20
-217,53
-210,00
=210,88
-213.34
-216,31
-208,.59
-205,81
-206,26
-206,38
-208,85
=207,40
-214,22
-231,71
-234,75
-229,28

-223, U4

-224,06
-226,22
=227,27
-228,36
-228,76
-223,60
-219,57
-217.23
-216.74

8TT



STaflUiv  LATITULLE LONGITULE ELEVATION FREE=AIR SIMPLE TERRAIN COMPLETE
FUFBER Do WIN DEE  MiIN Iid FEET ANOMALY BUUGUER CORRECTION BOUGUER
MHII I 36, 35.0% 112, 24,00 6158, =14 ,62 =224.36 7.29 -217.07
O34 36, 59413 1lg. 25,1u ©33J., -6,38 =2£3,98 6.78 -217,20
o35 30, 34.97 1lz. 25,85 641, -4,93 =223,25 4,79 -218,46
MHY 36 38, 30,15 112, 27,04 7291, 27,09 =221.24 2.39 -218,85
MH3O7 3b, 35,95 1l2. 20,61 7164, 21,49 =~222,51 2e33 -220,18
MHO 38 38, 36,00 1ll,, 26,14 7056, 18,01 =221.7& 2,11 -219,61
Mirld3Y 30, 3013 1lg. 25,70 7011, 17,34 =221.46 1,88 -219,58
"'“1340 30. .5-0058 11(0 25.31 7278. 26.00 -221.89 1097 -219.92
mrSY L 36, 35,76 11lz. 25,54 7022, 16,67 =222,.,5U 1,95 -220,55
MO 42 3o, Ju,7b  1llge. 27.15 7167, 28,57 =z15.53 2,24 -213,29
MHO4 3 3o, 36,948 1lgz. 27,20 7166, 26,58 =215,49 1,95 -213,54
MAoW4 38, 37.03 112, 27,82 7303, 34,30 =214,04 l.94 -212,70
349 3o, 97.82 1l1lg2, 26,80 68843, 22,83 =211.77 2,30 =-209,47
MHIY0 35, 38.47 1l2. 20,8% 6893, 24,97 =209.98 3,11 -206,87
MiHow7 38, 38,63 1llz. 26,61 6904, 26,21 =208.94 2,28 -206,66
MH34 8 38, 38,858 1lz. 25,71 6892, 25,43 =209.31 2,04 -207,27
MY 33, 39.07 1lc.. 25,91 7194, 38,80 =206.23 1,83 -204,40
#MH390 33, 40,60 l1p,., 25,99 7134, 38,29 =204.,069 2.Ul -202,68
FiH351 33, 49.74% 1l1lz2. 25,51 7221, 44,29 =201.65 2,29 «199,36
MH352 38, 41,27 1l12. 25,356 7958, 40,23 =200.16 3,15 -197,01
MOS8 38, 41493 112. 25,93 6734, 33,28 =196.09 3.45 -192,64
MHID 3o, 42:34% 1lg. 24,47 6623, 30,77 =194.561 3,29 -191,.52
iMHO25 35, H2.40 1llge 24,13 6572, 29,57 =194.,27 3,ub -191,21
MHIDO 38, 2.5 llg. 235,00 6500, 26,87 =194,52 3,63 -190,89
MHOS7 36, 42.93 112, 23,33 eu2s, 24,37 =194,.46 2.80 ’ -191,66
MHSH9 38, 35.69 112, 19,04 6573, =~7.95 ~231.82 3,19 -228,63
MHS ) 36, 30,13 1lg2. 19,13 6996, 6,36 =231.93 3,71 -228,22
mHdol 3b, 36,957 i1g. 16,95 = 7218, 15,25 =230.00 4,21 -226,39
MAvo2 38, 37.0% 112, 19,33 7674, 31,14 =zZ30.24 5.73 -224,51
MH363 38, 37.38 112. 19,46 7972, 39,84 =231.69 7.29 -224,40

6TT



STATION LATITULE LONGITURE ELEVATION FREE=AIR SIMPLE TERRAIN COMPLETE
NUMGER UG- #IN  UEg  MIN IN FEET ANOMALY  BOUGUER CORRECTION BOUGUER
MHYD 38, 38,37 112. 19,64 bliz. 53,26 «223.uk 3.94 =-219,10
Firwob 33, 38.85 llg. 26,79 E435, b4, 02 =223.29 4,08 -218,61
MASBT 36, 38.52 112, 2¢,8% 5475, 03,66 =£25,0C S5.04 -219,96
riHIO 8 3o, 38.24 1lz. 20,54 8510, 61,94 =228.11 6,79 -221,32
MridoY S8, 38,08 11g., 21,17 8434, 58,98 =228,.,28 .16 -223,10
o 70 36, 38,72 1llp. 21,306 6355, 61,40 «223,13% 4,46 -218,67
MO 71 3o, 38,70 11z, 21,9 6160, 57.17 =220.96 3,73 -217.23
MH372 3o, 33,35 1ll1z. 21,90 8152, 55,28 =222.38 3,87 -218,51
MASTS 36, 37.97 112. 22,09y 8llu, 52,77 =224.1¢ S.83 -220,33
MO T4 3b, 37,36 11z, 21,70 &8C24, 46,35 =226.95 3.77 -223,18
VST du, 30,94 1lg. 21,29 8294, 44,04 =234.78& 8,60 -226,18
Mo 76 Su, 37,04 1llz. 22,13 7927, 42,72 =227.27 3,82 =223,45
MHST7 35, 40,68 1lz2. 22,14 7942, 38,93 =230.57 4,34 -226,23
Mo 78 35, 30,40 1llz. 22,7 7827, 37,17 =229,.,49 5.0l =224 ,45
M3 79 38, 30,30 1llg. 22,30 7901, 38,04 =231.,07 S.44 -225,63
MHIB0 o, 30,60 11z, 23,21 7350, 26,08 =224.27 S3.71 -220.56
M149d ). 36, 30,79 1lg. 22,77 7761, 38,23 =226411 3,93 -222,18
rHo682 38, 37,37 ilz. 22,78 7864, 41,51 =226.34 4,38 =-221,96
MHSB3 36, 37.42 1lz2. 22,63 . 7974, 45,063 =225,82 3,92 -221,90
MHS3Y 33, 37.7¢ 112. 22,38 8105, 51,37 =224,.,62 3,95 -220,67
M85 3u, 38,20 1l2. 22,43 8089, 52,85 =222.06 3,70 -218,96
MHSB7 3o, 39,25 11z. 26,76 8483, 67,59 =221.34 4,68 -216,66
MHI58 35, 39,72 1llz. 20,35 8574, 72,27 =2i9.02 S.47 =214,15
MHOYU dv, 40s.10 11l2. 20,80 8479, 72.85 =215.,95 S5.37 -210,58
MHI91 38, 40,15 {12, 22,32 8024, 060,77 =212.53 3.95 -208,58
MHOY2 36, 40,31 11z2. 22,95 7785, 55,53 =2uU8.63 3,75 ~-205,88
MHO93 38, 4i.65 112. 21,91 81902, 63,92 =212.04 S.u2 -207.02
MHOYH 35, 41,31 1lig. 21,61 8387, <~ T1,45 =214,21 8,71 -205,5¢
MHSY5 36, 4l.46 11z, 21,33 8402, 69,96 =216.22 11,46 =-204,76
MHI96 36, 40,56 112, 19.10 8704, 81,14 =215,32 7,15 -208,17

et



S1aTIun
WUk R

MHS97
M998
i 99
MHY GO
RIS AVE
MY U E
MHY U3
MH% 04
RS 0S
MH%UO
My 7
TS IVEN
429
MHS L0
MHY 11
vl i &
AH413
bt L4
TRC IR}
MH4 16
M L7
MH% 18
MiH4 19
MHYZ0
MH421
i e
MH4%23
rH% 24
MHG2D
MHLU26

LAT1TULGE

DES

3o,
3o,
S0,
36,
38,
34,
39,
38,
3k,
du,
3d,
3o,
3o,
30,
3o,
34,
34,
34,
36,
36,
36,
38,
36,
do,
38,
Su,
30,
do,
S,
36,

MIN

4,.8%
‘*O'g(')
“1030
41,87
41.94
4l.9e
41.61
L1444
43,195
447
287
G, 44
435,15
‘44."‘“)
44,91
wd,79
G4, 7
44,65
304,13
36,16
RPL R
SO 44
37,03
3)5061
35,30
35.28
35,31
35,47
34,84

e

11-.
1li2.

112,
1iz.

L1z

ilgz.
112.
112,
11z,
]-120
112,
11z,
i1z,
112.
llz.
ile.,
11z,
112.
112.
liz2.
112,
11z.
112,
112.
112.
i1z
112,
ilgs
112,

LOGGITLDE

MIi

19,4¢
16,03
19,70
19,64
18,91
16,56
17,34
17,42
17,28
17,42
17,79
19,67
19,63
26,19
21,12
21,38
26,67
26,22
19,77
16,957
17,33
17,68
16,11
18,24
17,46
17,52
16,97
26,40
29,75
27,75

ELEVATION
I FELT

s5452,
8373,
&145,
7431,
76069,
7588,
7699,
BC72.
7777,
7740,
7760,
6787.
682G,
618z,
5805,
5666,
5774,
%3586,
6065,
6105,
6558,
6867,
7033,
7614,
6333,
620,
5734,
805,
7185,
6694,

FREE=AIR
ANOMALY

73,03
76,23
67,45
52, 44
59,91
58,75
60,99
68,99
66,23
66,00
65,14
35,87
37,82
15,24
2,60
~1,57
57
6,79
8.43
-23,56
-7.97
3,93
9,68
27.76
-18,47
~22,66
~36,89
16,58
29,66
8.85

SIMPLE

BOUGUER

-214065
"21‘4096
-209.,9C
-200'66
"199025
-199.7‘5
-—201.2‘4
-205.95
'198065
-197.83
-197.12
-195,30
"19“047
-195,.,32
-1950 11
-194062
-196.,09
-1960 l“
-198015
-231050
"231 034
=-229.96
"2300 07
-231057
-23“017
=233.90
-232.19
"215020
=-215.00
-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
6o41
9,20
9,73
9,60

10,29

11,93
3,66
3,65
4,26
4,53
6,31
4,54
3,77
4,58
2,44
2.68
2,31

COMPLETE

BOUGUER

-205,99
-200,61
-195,10
-195,28
-195,97
=200,42
-195,70
-194,52
=190,36
-189,81
-188,91
-185,91
-184,89
-186,49
-185,85
-186,22
-227 .84
-227,69
-225,.70
-225,26
-229,63
"'230. 13
-227,61
-212,76
-212,32
-216,84

2T



STl il
NUiMpER

M e 7
piilbr 2
mHS a0
MHY 0L
M3
MY S S
G oY%
MH4 55
M 36
M 57
Ml oU
FiH® o9
MHS40
iHY Y1
MH&4 2
MY
farie s S
MHY46
e
MH4%4.8
fitid <49
MH%o0
FMHY D1
fH* 52
MH%53
MHe LY
MH405
M4 06
MHS DT
MHE58

LATiTUuL

vEG

36,
56,
Jo,
3,
du,
3¢,
do,
3c,
do,
S,
3L,
do,
do6,
du,
36,
386,
a0,
36,
dd,
dbu,
3,
S,
do,
3,
36,
do,
56,
S6,
30,
36,

MIN

A4 .58
34,81
34,20
24,10
35.867
24.,2¢%
33,63
H3.4c
33.1%
32,09
31.30
J3i.07
%0.3u
32.5b
23.58
34,10
33,860
33.05
35,75
3240
KY-3 A
33.17
24,80
4,51
33.94
Jdc e Do
Jeelo
31080
31.54%
31,36

LOWGITURE

uko

1lze
11z
1lz.
112,
i12.
112.
11(0
lige
112.
11z,
112,
112,
11z,
112,
1l
112,
11&.
11z,
l1z.
liz.
112.
112,
iz,
11p.
lldo
112.
112
11z
iilgz,

MIN

26,08
28,91
29,01
29,65
29,60
27.74
27,9
26,50
28,21
26,62
28,8y
29,11
29,49
26,32
26,85
27,25
21,35
23,34
23, ,bu
2k, 1z
24,96
24,59
16,406
17,20
16,50
19,114
19,09
19,12
19,45
19.11

ELEVATION
1IN FEET

684z,
69535,
72bc .
7521,
7055,
66UG,
©971,
6959,
T27%,
8057,
834G,
E4de,
8381,
7553,
6852,
6753,
6025,
6639,
6780k,
7053,
6957,
6770,
5771,
6070,
6536,
7569,

772¢,

8126,
8319,
8481,

FREE=AIR
ANOMALY

13,61
cl,u2
27 .74
36,72
36,24
6,15
17,12
13,42
20,68
42,18
54,41
58,63
52,70
28,22
1¢,87
8,08
-29,32
1,09
6,02
9,69
14,36
6,60
-31,47
-23,39
-13,91
21,90
26,61
38,65
L2, 06
49,18

SIMPLE

-219043
-215080
-219061
—219-4“
-221.02
-2204¢32
-220-51
-223.01
-226.97
'23202“
‘229065
-228+9€
~232.76
-229433
‘222051
-221.93
-234453
-22500“
-225.13
-230.53
-226060
~223.99
‘228003
-230.14
-23606G
-255.90
-236.00
—238112
-241.28
-239.68

TERRAIN
BOUGUER CORRECTION

1.95
2,21
2.92
3,10
4,64
2.83
2,87
3.50
3,33
6.51
5,66
5,63
8,78
4,41
2,44
1,94
4,50
3,17
2,07
2,93
2 .64
2.19
4,64
5,42
3,04
5,48
5,71
7.18
6,68
7.17

COMPLETE

BOUGUER

-217.48
-213,59
-216,69
-216,34
-216,38
-217,49
-217.,84
-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
-221080
=-223,39
-224,72
-233,56
-230,42
-230,89
-230,94
-232051

acr



e

STRTION
NUmMGER

MH4Y2Y
Mirttroy
Mo L
MiH oL
MY 03
M4 09
MHY 00
MHS 6T
Pt ol
Mh% LY
Mt 70
mR 71
[H%72
L't 3
MH4 74
MHST5
MHY 70
MHY 77
MHw /8
M4 79
INISE 210]
MHYo 1l
MHYaZ
Mo d
MH&® S84
MH485
M 80
M 57
MH% 93
MH489

Li\TIT UUE

IAY

36,
St
3o,
o,
3b,
338,
36,
36,
o,
3o,
3o,
3G,
38,
36,
38,
36,
356,
34,
3o,
36,
38,
dv,
36,
39,
zd,
33,
35,
3z,
3¢,

34,

ML

30,94
SU.31
50,94
3d.19
30 .94
31 .2’+
S1.5%
31,84
RV
32ed0
32,89
o4
35.82
34,30
5“.30
34,49
0,90
6,90
20,51
20.52
2oq bt
20,00
20, 00
£D.2J
25,22
SHell
24 .45
24,09
23.25

LOi,GITULE

LEG

lldo
11z,
lip.
112,
112,
112
112,
11z,
llz.
112.
11z.
112,
112.
112,
11z,
112-
11z,
112.
112.
lldo
112,
liz.
112,
1li2.
11-.
112.
112,
112,
112.

MIN

19,006
lo, 7%
14,85
20,14
20,208
20,607
2u,53
20,16
19,64
20,40
20,35
20,11
20,13
20,10
19,63
20,54
14,59
13.8¢
14,19
13,57
13,15
135,63
14,13
15,85
14,41
14,84
14,11
13,835
14,30
14,36

CLEVATION
1N FeeT

88006,
89%3,
8931,
4277,
5298,
7640,
7519,
7431,
776,
6787,
6436,
6224,
63571,
5895,
5922,
5921,
6055,
5860,
601b,
5934,
5894,
5950,
6026,
6050,
6168,
6265,
605b0
6020,
6124,
6425,

FREE=AIR
ANOMALY

56,41
52,82
05,42
63,49
43,36
24,89
18,53
16,47
26,33
-4,03
-k ,39
-25,06
=30,51
=35,77
=-34,37
-33,88
-48,62
-53,92
-50,14
-52,83
=52,066
-55,14
-51098
-52,74
-47,78
-43,25
=51,61
=-52,906
-47,26
-33031

SIMPLE

=263459
-252-12
-2“8077
-252058
-239.57
-235.5Q
‘236nSb
-236.63
=236+51
-235016
‘2“4003
‘237065
-237.29
-236¢55
-236007
-235.55
-254.7&
-253071
-255.01
-255.08
‘253027
=-257.80
-257022
-259.01
‘257086
-256.04
-257.88
-257010
-255,84
‘252014

TERRAIN
BOUGUER COKRECTION

8,94
12,73
8,77
11,93
6,84
5.96
S.bb
S.u42
5.27
T.43
7.49
6,56
4,16
4,29
4,39
4,47
5,26
4,u2
3,95
3.79
Lou?
3,82
4,85
3459
3.87
4,24
3,31
3,95
4,77
6.02

COMPLETE

BOUGUER

-234,65
-239,39
-240.00
-240,.65
-232,73
-229,58
-230,90
-231.21
~230.74
-227,73
'236.5“
-231,09
-233.13
=-232,26
~231.,68
-231008
-249,52
-249,69
-251,29
-249,20
-253,98
-252,37
-255.“2
-253,99
=252.40
-254,57
-253,15
-251,07
=24p,12

x40



STriiv
NUFgER

MHLY D
MYyl
MHH92
MHYY I
WHY 914
MH%95
Mit4 90
AR YT
Mi{ 98
Wikl 99
MHS00
Mo Ul
w1092
1oy 3
MHO 04
WHS YD
MASJo
MARO07
MHS08
FHDS 99
i«rdO14
Mi49 11
FHO L2
MHO LS
4514
MHO1D
MH516
Miio 17
MHO 18
Mo 19

N LATITUGE

uEG

35,
30,
3o,
38,
36,
30,
de,
38,
36,
3o,
do,
34,
38,
36,
38,
Jo,
348,
30,
36,
38,
3o,
386,
du,
34,
33,
S0,
29,
38,
3o,
S0,

MIN

26,58
27 .42
23,85
24,79
2'he D2
22.85
éscll
23.69
23.9¢
289
46.54
25.91
24 34
Ha 1O
25,42
27.ul
27.24
27.906
27 .42
27,85
23.20
27.9°
cl.39
27.10
27,34
Z0,79
23,59
c4ed0
23,85
25.9b

LOKNGITUDE

DEs

IIZO
112.
l12.
112,
lig.
11z,
llao
liz,
112,
lldo
112,
112.
112,
112.
112,
114.
lig.
llze.
112,
11z.
11z,
112.
112,
1l2.
11z,
112,
112,
11..,
lldo
112,

MIN

14,67
14,57
13,10
12,65
12,99
14,59
12,53
13,206
12,10¢
11,84
11,91
11,32
11,47
11,63
12,00
13,12
15,80
12,75
12,94
12,91
11,95
11,62
11,34
16,67
10,27
11,06
11,09
10,43

9,50
12,506

SLEVATION
IN FERT

6056¢C,
6C90.
5838,
5885,
6360,
6485,
6180,
6092,
5910,
587u.
5874,
5865,
5837,
HY8d4,
5865,
5832,
5856,
5915,
5831,
5830,
6234,
6317,
6362,
6555,
679C,
o4lo,
6l25,
6203,
€385,
6076,

FREE=AIR
ANOMALY

-47,92
-44,76
-59,57
-57,.,62

" =52,56

=30,19
-42,35
-47,.78
~50,62
-44,28
-48,01
-49,89
-51,39
-52,68
-53.66
-52,99
~53,82
-46,67
-49,54
-49,79
-34,97
~31,83
-29,53
-22,49
-13,05
-28,59
-42,03
-57,26
-31,37
-40,85

SIMPLE

'254052
-252419
-258.42
‘258-06
-258096
-250-98
‘25300“
=255.26
-252612
-244.21
247,94
’249065
-251.81
~253.09
-253042
=250e73
=£53435
=248.27
-248015
-2“8036
’247.30
-2“6'99
=246.22
-245475
-244032
-247,12
~250.65
-24805“
-248.85
-247.8C

TEKKAIN
BOUGUER CORRECTION

4,45
4,uB
4.18
4,03
3.4l
5.48
3.93
3,90
3.62
3.87
3,86
.12
4,35
4,31
4,41
4,13
4.,G1
4,37
4,86
5.01
2.85
3.78
347
2.83
4,36
3,49
3,77
3,42
d3,32
3,98

COMPLETE

BOUGUER

-249,87
-248,11
-254024
-254,03
-255,52
-245,50
-249-11
'251038
-248,50
-244,08
-245,53
-247,46
-248,78
=-249,01
-246060
-249034
-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



STATLON
NUMZER

MO D
Miidzi
MHL22
MH923
NMidbeb
Mo e
MO T
Miibza
MiHS29
MFHD 30
MHD 31
MAD o2
MHO33
MHO A4
MHS235
Mi{O 36
MHS 37
MHD 38
M5 39
MHO&0
MHD9 L
MHOY 2
Ardowd
MHO %4
MH545
MHOSY O
MHOw7
MHO48
MIHO49
MHS50

LATITJDUE

bes

34,

3q,
33,
33,
24,
50,
36,
do,
So,
o,
38,
3o,
Jo,
o,
So,
30,
38,
35,
35,
3o,
3,
do,
36,
3o,
38,
59,
343,
30,
3o,

LN

23.29°

29.27
23,20
23,9
23.95
£29.55
cJ37
29,5
29,29
29,690
29,8
29,74
24,4y
29,50
25.27
2% eI
24,171
24435
23,75
23.42
23,29
23,11
22,82
22.19
21l.29
20.85
2l.40
21,94
22,44

LONGITUOR

DEG

112,
llze
11&0
11z.
lldc
112,
112.
llz.
ll;o

llge”

11z,
112,
112,
llﬁo
11z,
112.
lldo
112
112,
112,
11z.
112,
lldo
112.
112,
llZo
l12.
11z,
112.
112,

MIN

14,16
14,69
15,03
12,51
13,40
19,30
12,38
12,88
11,89
11,59
11,23
10,20
9,70
9,1b
9,27
5,64
8,00
.14
65,60
9,06
9,65
10,21
6,90
7,75
8,29
6,44
9,106
11,26
11,85
12,10

SLEVATION
1 FEET

5840,
©110.
5925,
6070,
53915,
“o74u,
6275,
6786,
6310,
65069,
6590,
6728,
6572,
7274,
6945,
6870,
6850,
6865,
6465,
6257,
0225,
61706,
6215,

o494,

6289,
6242,
6271,
5893,
5914,
58749,

FREE-nIP
ANOMALY

-51,71
~44,88
-46,71
-42,69
-50.32
-49,89
-36,.48
-22,26
-53,61
-26,26
-23,21
-18,57
-27,36

-.37
-12,51
-12.68
=10.36
-11,68
-26,51
-32.8“
-35,77
-35,53
-34,19
-20,601
-27,71
-28,77
-26,84
-39,38
-43,77

SIMPLE

3OUGUER

-250083
-252.99
-2“8052
=24G9,64
-251079
-253.23
-249.91
-253039
-248053
-2“7095
-247,.,87
=-247.,73
=251.2C
=-248,.,12
-249,06
=246.68
‘2“3067
~245,5C

=246.71

=-245,96
~247.79
-2“5089
-245.87
=241.80
-241092
‘2“1037
-240043
-2“0009
=241.53
=243.71

TERRAIN
CORRECTION

5,15
6.10
4,49
3,86
4,43
5.,u9
3,96
6,69
3,96
3,70
3.50
4,33
4,00
5,52
4,20
4,61
4,82
4,17
4,80
3,80
.27
3,21
4,00
4,58

3.72 °

3,25
2,69
3.76
3,79
4,35

COMPLETE

BOUGUER

=-245,68
=-246,89
-244,03
-245,78
-247,36
-248,14
-245,95
-246,70
-244,57
=244 ,25
=243 ,40
-247.20
=-242,60
-244,86
-242,07
-238.85
-241,33
-241,91
—2“2.16
=244 ,52
-242,.68
-241,87
-237,22
-238,20
-238,12
-237.74
-236,33
=237, 74
-239,36

Ger



SThHILUN
NUMBER

o951
mHLY2
Moo
MHO 54
pHO S5
bMh1vobh
MIoL7
MHY906
MHLLH
Moo
MHOG 1
MHSL3
Mbeq
MHO65
MHOBH
M7
fMHo68
MHO LY
MHDT70
MHOS71
[iHD72
MIHOT 3
MHO 74
MHOT75
MHS 76
FMHOD 1Y
MHOL TS
MHOT7S
MHLOG
MHSE1

LATITUGE

b

3G,
30,
do,
34,
346,
35,
b,
36,
Jo,
386,
S4,
2o,
Su,
38,
du,
34,
J0,
3q,
S0,
38,
da6,
30,
Jo,
36,
36,
do,
36,
Jo,
306,
36,

MIiN

27.90
20.09
27.99
28,24
28,7y
e d
29.)u
9,17
29.76
23,05
50,07
2B,18
27 .45
2L, 7h
7ok
20,79
20,55
25,85
2% .60
23,95
23,414
23.2¢
24,65
29.25
24,29
£e o3&
cisle
2&.“4
cE b0
z2.80

L _
LONGITURE
DEg MIN
112. 10,69
110. 14,29
1lge 9,77
lig, 9,3y
Llz. B,64
112, 0b,41
llese 9,84
112. 9,15
1lg. ©&,80
l12. 9,02
liz. 7,70
112, &.,57
112. 8,.7¢
112. G,.,1le
1iz2. 7,68
112. ¢&,0¢
112 7,65
1iz. T ¢
112. 5,81
112. 5,71
112, 5,22
1120 6.06
112, 6,54
11z 7.84
11z. 7,35
11z, 9,55
112. 9,55
112. 10,99
ligze 1lu,24
11z. 1G, 43

CLEVATION
IN FEET

6674,
b2u,
724,
7207,
7726,
7934,
7755,
a809sh,
7870,
7b20.
&707.,
To4%4,
7543,
7696,
8007,
7535,
7487,
7119,
&£544
843y,
870c,
8561.
762G,
687L,
7338,
pi2&,
62lc,
59249,
5009,
6119,

FREE-AIR
ANOMALY

-19,67
-13,51
-b,42
-.57
14,54
21,89
124,28
24,53
17.67
10,69
46,98
16,17
11,45
16,35
26,57
13,90
11,99
.82
51,81
49,96
59,76
48,07
28,97
-8,89
8,03
-36,05
-32.18
-41,15
-39,64
-36,90

SIMPLE

BOUGUER

-2“6099
-246.350
~245.05
-246.04
=-248.01
‘2“8.“3
=251.80
-251018
‘250015
-249,45
-2“9058
-250.19
245,47
-245.77
-246015
-243064
=-243.01
-241.65
-239020
-237017
-236.63
-242.52
=237.56
-2“2089
-240.86
-244077
-2“3076
-243.09
=244 430
-245,31

TERRAIN
CORRECTION

3,54
3,93
4,64
4,67
6,39
O, U
9,52
8,85
5,95
5,35
9,35
7.83
4,55
6,10
7.75
5,ul
5,56
T,.ul
6,01
7.88
7.59
13,41
6,78
5.40
5,46
3.27
2.85
4,55
3,76
3,08

COMPLETE

BOUGUER

-243,45
=242 ,G7
-241,01
-241,37
=242 ,22
-242,40
=242 .34
-242,33
-244,23
-244 ,10
-2“0.23
=242 ,36
-240,92
-239067
-238,40
-238,63
-237.,45
-234 ,64
-231,.,19
-229,29
=-229,04
-229,11
-230,60
-237,49
‘235.“2
-2“1050
-240,91
-238,54
=240,54
-242,23

92T



STHTLON
HUMBER

MHO G2
MHS 3
MHO 84
MHSsS
MHOBO
MHOB7
MH585
MHSY0
MDYl
MO Ye
FtL93
FHOS4
MHO9bH
MHO96
MHRD97
MHDSE
MHOYY
FMHOJ0
MHLO1
MHOODZ
i3
MHOO&
e U5
mHbL6
MHOO07
mHL)8
MHO DY
1ol U
fiHOL11
MHO13

LaTl Uik

vEG

36,
So,
Jo,
56,
Jo,
do,
do,
34,
do,
du,
do,
do,
do,
du,
do,
38,
36,
36,
38,
do,
Je,
3b,
do,
3o,
36,
Jdo,
36,
do,
So,
38,

I

£2.83
22,0¢
2l.1c
21.%0
&0 654
20,206
19.57
19.24
U, 04
19.77
19,40

15.49

i0eHY
170(‘i
1744
18,15
16.,2%
10,63
16,94
16,01
15.59
15,14
15,04
19.7i1
17.77
17,39
16,80
12,9
15,2¢
39,37

LOGITUDE

bEG

1l
112,
11z
1]2-
11;..
11z,
11z,
1120
11&.
112.
lip.
11z.
112,
112,
liz.
112.
1120
112.
1lz.
112,
ii2e
11z,
112,
112,
112.
11,
1120
11..
11..
112.

MIN

9,60
S 43
13,16
15,92
15,80
12,97
15,09
11,97
12,58
11,86
11,45
12,71
13,37
13,49
13,46
14,08
13,36
13,706
14,71
14,01
15,20
12,89
14,30
14,98
11,72
11,70
11,78
11,13
10,%0

.15

ELEVATION
IN FEET

612b.,
626,
6267,
6bb2¢e,
6689,
6351,
6361,
6077,
6elc,
6101,
%996,
6029,
604%,
eGt8u,
6117,
646z,
6185,
641C,
6u25,
6181,
6063,
6035,
6181,
6377,
6055,
6U7b,
60706,
6144,
6119,
9839,

-37018
~33,93
-27,24
-16.,48

-£,05
-22.17
-29,66
-25,75
-29,26
-31..064
-31,56
=32.96
-3G,88
-29,064
-15,65
-26,57
-18,05
-19,78
-28,76

=32,.,32

=-31.91
-26,96
-19035
-29,33
~27 .94
-27,06
-25,73
-25079
97.71

FREE=AIR SIMPLL
ANOMALY

’ZQSoab
=245+ 37
-2“0.69
=-242.02
-240069
-238.49
-237012
-236.64
-2370“4
-237.07
-235.87
~236.91
-238045
-238.24
-237.99
~235.74
=237.24
-236136
-238052
’239028
~238.52
'237046
=237 48
-236055
-235057
-234096
-234-60
-234099
-254.20
-2370“1

TERRALN
BOUGUER CORRECTION

3,37
4,37
4,35
5,31
5,489
3,63
3,72
3,860
3,48
3 44
3,86
3,93
3,55
3,85
3,89
4,42
4,15
G,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
-234,86
-233.“0
-232.84
-233,96
-233,63
-232.01
-232,98
-234,90
-234,39
-234,10
-231,.,32
-233.09
=-231,95
-234,04
-235,85
=235,44
-234,56
-234,06
-232.78
-230,48
-230.57
=-230.,74

 =230,72

=230,41
-222.57

Lt



STARTIO LaTiTUJE LULGITUGE ELEVATION FREE=AIR SIMPLE TERRAIN COMPLETE
NUMBER DEe M1k LEG MIN IN FEET ANOMALY BOUGUER CORRECTION BOUGUER '
mMEE 14 3o, 57.52 11z. .89 11223, 136,98 =251.28 30,93 -220.35
b0 15 36, A7,3¢ 11c. . Jo 1116¢&, 134,95 =245.23 23,78 -221,45
MHL16 38, 1d.45 llz. 7,85 7548, 224,57 =234,.,51 3.18 -231,.,33
MHOL7 3o, 16,14 liz. 8,20 7798, 30,17 =c35.43 3,16 -232,27
MHO 18 3o, 12,47 1lg. ©,438 7841, 29,72 «237.34 3,36 ~233,98
Mrio19 30, 10647+ 1lp. b,76 7985, 33,36 =238,61 4,59 -234,02
ML 20 30, 17.35 1i2. Y,20 7421, 14,82 =237.94 4,350 -233,64
Mibel 38, 18,12 112. 9,00 6846, =5,41 =238.,58 2.81 -235,77
MHO22 Jo, 10.5< 112, &,%0 6LOS, =13,21 =280.33 2.82 -237.51
Mrbed 3o, 17,12 112. 9,00 6460, . =20,33 =-240.35 2.73 -237,62
MO 25 36, 1o.63 1llg. 106,33 6157, -15,38 =235.,31 2.96 -232.35
wHEZ6 3o, 193¢ 11z, 9,79 6850, =7.08 =240.,066 4,06 -236,60
wikiG g7 36, 19.1c 1llz. §&,49 636b, =23,79 =240).b9 3,20 237,49
MLz 8 35, 18,81 1lig, b&,u49 ol4us, =20.53 =240.02 3,25 -236,77
MHE29 3o, i8.31 112. 8,09 6731, -9,08 =238.34 3.33 -235,01
MHB 30 3, 19,17 1liz. 7,70 6405, “20,31 -~238.47 3,79 -234,68
MHO G 1 b, 2debe 1lc.e 7,52 6360, =22,01 =238.b3 . 4,06 -234,57
Mito 32 38, 2l.lo 112, 5,95 6986, 8,45 =229,5C 6,93 222,57
M 33 3G, 21.29 1llg., 6,45 6757, =3,32 =233,46 5.34 =-228,12
FHO 54 36, 21,29 112. ©6,% 6575, -12,09 =236.,03 4,27 =-231,76
MHO3S 38, 20.9v 1llz. ©,58 6660, =7.,14 =233,98 5,84 -228,14
MHE 30 36, 18,13 112. 6,87 6835, 99 =231.81 5,62 -226,19
MHO 37 A8, 17.70 1llp. 7,64 7434, 14,61 =238.59 6,24 -232,35
M6 I8 38, 17.27 112, 6,24 74386, 21,10 =232.24 5,85 , -226,39
MHL 39 36, 16,49 11.. 7,10 753i., 22,17 =234,34 3,24 -231,.10
oY 36, 10,47 1lze 7,79 7084, 25,68 =236.04 2,75 -233,29
MHOG 1 36, 17.16 1lze. &,30 7908, 29,24 =240.11 5,21 -234,90
Milo4 2 34, 16,04 112, 7.790 7528, 21,27 =-235.,13 3,43 -231,70
riHo43 36, 29.96  112. 3,69 9730, 93,21 =239.9¢ 6,38 -233,52

Friosy 3d, 29.04 11g. 2,99 9937, 101,63 =236.83 7,24 -229,59

8¢T



STATLIUIV  LATITUVE LONGITULE ELEVATLION FREE=AIR SiMPLE TERRALIN COMPLETE
WUMBER DEG  MIN UEs MIiN 1IN FEET ANOMALY SOUGUER CORRECTION BOUGUER
MHL 45 33, 29,10 112. ©,33 9735, 90,52 =241.06 7.14 -233,92
MHO4L 38, 29,05 liz. 5,10 10119, 100,56 =244,09 10,u3 -234,06
Mio47 33, 2844 1llgze 4,34 a9553, 86,06 =239,31 6,59 -232,72
HMHOL 8 3o, 3,71 1li1z2. &,27 1¢761, 101,23 =265.29 28,02 -236,67
hiiou9 Ib, 284,37 1lz. 5,29 9954, 94,96 =zil4.21 10,06 -234,15
MHuo0 du, 2742 1lz. 3,28 9314, 79,36 =237.88 4,89 -232,99
MHuol do, ¢7.37 11z2. 2,13 G238, 79,11 =235.,53 3,97 . -231,56
rMHOD2 38, 20,97 11z. 1,50 si2z. 72.24 =235,05 3,95 -231,10
MHOH 3 Iu, 27.59 112, 1,62 Q14y, 75,79 =235.51 3.88 -231,63
I‘ir‘u34 30, 27055 lldo -L.O:) 90150 71.15 "235083 3009 -232.1“
'MHDDS 3o, ¢7.27 112. .84 8902, 68,29 =234,91 3,59 -231,32
MHE L0 3, 2770 1l e 37 qu24, 72,18 =235,18 3,90 -231,28
HiHOS7 33, 28,2 112, « 33 ap87, 73,22 =236.29 4,14 -232,15
mifood 38, 28,71 112, Jlu 8882, 66,53 =235,99 3.79 -232,20
MHODH9 35, 29,02 112, . 09 8992, 71,04 «=235,23 4,u5 -231.18
Mool 38, co.49 1l1g2. 1,24 9076, 74,24 =234,89 3,90 -230,99
MHGo1 3¢, 29,90 1ll1lz2. 1,27 9067, 7S.44 =233.39 4,13 =-229,26
MLl 3o, 25,81 112z, e 10 9009. 72.82 =234.,03 4,01 =-230,02
Moo 3 38, 20431 11z, K] 5742, 065,10 =232.65 3,87 -228.78
(1100 3a, 20,006 112. 2,20 9376, 84,41 =234,94 4,68 -230,26
n]l’CQb JO. 20,40 ll&c 6.9(5 942b. &“.55 -236057 4'85 -231.72
MHUOO 33, 29.80 1lz. 3.77 9510, 85,89 =238,(¢ 5,99 . -232,03
MHLBLT7 39, 29,80 Jlz, 3,10 Y26<, 79,69 =235,77 5,06 : -230,71
MHbod 36, 24«30 11z, 4,72 9737, 69,38 =242,26 11,uS - -231,.21
MHO69 38, 23.61 1l1lz2. 4,606 $825, 82,33 =252.30 21,50 -230,.80
MHC 70 3, 24,92 1lp. 3,94 9812, 93,79 =243,81 12,25 -231,.50
MHG 71 338, 29,71 1l1l2. 2,43 9147, 76,41 =239.13 5.24 -229,89
iMHo72 38, 24.91 112. 2.31 8774, 67,94 =230.,99 5,36 -225,54
MHL 73 30, 24,63 112, 1,09 9210, 85,82 =227.88 4,81 -223,07
MiioTh 38, 23.43 112. 1,96 9754, 95,46 =236.,76 8,49 ~228,27

62T



ST#T1100N
NUrMpe R

MHLTS
FHL79
MUY
MHB 70
Mo 79
Mool
Mool
rMrivo2
MHob5 S
Wi od
MBS
it o b
MHogd 7
MHoO38
MHOB9
Rigle3 B
MHOSG L
Ho92
MHUS S
Mrb9Y
MHOYS
MlHoYb
o937
MHO98
MHE99
A 700
MH701
MH702
MH(UGD
MATUY

LATITJOE

UG

S0,
3o,
3y,
33,
3o,
36,
3o,
da,
du,
b,
35,
3o,
36,
35,
3c,
do,
do,
do,
36,
38,
3o,
35,
33,
35,
3y,
db,
38,
3b,
3o,
3o,

MLy

22.43¢
21,1
2C .60
18,90
16.70
18,71
id,22
i8,14
l17.10
17,27
lo, 03
15.99
io. 4o
15,11
15.71
195.70
19.21
27.51
27.53
27,957
él.7¢
23,14
28,10
27.80
26,55
29,7¢<
29,20
2“.73
24,23
23,74

LOLGITUDE

VEG

l1z.
11z
11z,
11z,
112.
112.
1iz.
112,
112
11;:-
112,
11z,
11z,
liz.
112,
112,
112,
112,
112,
i1z,
112,
112,
112,
112.
112,
11,2,
112,
112,
112,
11&-

MIN

2050
1,60
2,20
3,11
5487
4,27
4,20
S,01
D433
4,2
4,12
4,04
4,61
+,75
3,33
2.73
2,60
16,00
16,748
17.19
17,78
16,91
22,52
21,53
2240
23,76
23,71
23,85
23,74
235,59

ELEVAITLON
IN FEET

STGG
g205,
9334,
3703,
8302,
881G,
8971,
9073,
e724,
£735,
8754,
5820,
e53u,
9441,
8775,
6618,
8713,
6253,
6uu2,
6504,
6689,
7942,
8639,
9405,
9785,
1049y,
10448,
10791,
10973,
10690,

FREE=AIR
ANOMALY

95, 3¢9
51,58
35,14
68,92
70,57
69,55
71.42
72,23
01,24
bt,18
65,33
67,24
82,77
81,79
64,69
59,64
59,77
-43,68
-57.85
-34,88
-26,99
17.85
by, le
70,02
86,89
111,33
199,49
120,14
127,68
124,28

SIvPLt

'254099
—231.9“
~231 02
227 o4l
-229-22
-230.52
-234-13
-256079
-235.94
-252032
=232.83
-253.17
=240 .80
-239077
-234.19
-233089
—236o99
-256.66
=257¢27
-256.41
-254082
’252065
-250013
-250.432
=-246.+38
’245096
-246437
‘2“7040
-246.06
-239052

TERRAIN
BOUGUER CORRECTION

8,98
8,98
8,14
4,58
5,42
8.41
6,47
9,83
8,01
S5.74
9.31
S5.u9
10,47
10,17
4,87
4,93
5,61
7,86
9,ul
10,40
1p,62
8,78
9,37
11,94
12,58
12,ud
11,38
13,25
12,56
10,24

COMPLETE

BOUGUER

=-226,01
-222.,96
=223,48
-222,82
-223,80
-222,11
-227,56
-226.96
=227.,93
-226,58
=-227.52
-228,08
~230.33
-229060
-229032
-228'96
-231038
-248,80
-248,.26
-246,01
=244 ,20
-243,87
-238,33
-233,80
-233,.91
-234,99
-234,15
-233,50
-229,58

O€T



STHTLUM  LATITUUE LOWGITULE ELEVATION FREE=-aIF  SIMPLE TERRAIN COMPLETE
WUMsER " Dby Wi UEG MIN IN FEET ANOMALY BOUGUER CORRECTION BOUGUER
MH U5 36, 3,495 11g. 23,99 11227, 137,35 =245,.04 15,02 -230,02
a7 GO 30, £2420 1llpe. 23,94 10814, 126,89 =24]1.43 11,07 -230,36
707 36, 22.36 1lz. 23,40 10804, 127,29 =240.69 11,99 -228,70
MHY DY do, 21.HD0 1liz. 23,55 10404, 115,42 =238,.,94 9,15 -229,79
SHT0Y 33, 13.0% 11z. 25,9u 6496, Dl 47 =227.97 5.0l -222.96
M7 LU 30, 13,96 1lz. 25,57 9510, 86,34 =257.77 b.54 -231,23
pHTLL 3o, 19.41 11z2. 23,44 9564, 96,52 =235.23 ©.19 -229,04
MHT13 36, L.l 112. 23,13 9212, 61,48 =232,28 6.99 -225.,29
il 7 LY du, 13.3%  1lg. 22,70 5367, 85,99 =233.05 6.80 -226,25
MHTL5 b, 18,914 1l12. 21,99 9991, 165,92 =234.36 8,55 -225,83
FHT L0 36, lo.b40 11., 21,87 022z, 110,21 =237.95 8,75 -229,20
sH L7 3b, 12,49 1l1z. 19,50 9155, ©9,96 =241.86 11,06 -230,80
MHTLE 36, 195,01 112. 18,74 810U, 37.61 =238.27 7.39 ~ =230.88
FMHT719 36, iY.92 112. 18,2¢ 7330, 11,56 =237.u8 0,98 -230.,10
MH720 38, 19,54 112, 17,32 6950, o713 =235,98 5,46 -230,52
pird 21 36, 3494 1lz. 15,45 5537, =40 ,53 =22G,12 4,51 -224,61
mitie2 30, 34,39 112. 15,90 5664, -36,52 =229.43 6,31 =-223,12
MH723 36, 33,59 11z, 16,351 5666, =-38,81 =231.86 9,50 -222,36
MHTZ4 b, 33.28 1lz. 16,25 5710, =38,20 =232,88 9,23 -223,65
MH725 36, 31.81 1iz. 16,19 5817, -42,95 =241.08 11,08 -230,00
Mmrlzo 3, di.4i 1lize. 15,8b6 5808, -44,11 =241.,92 7,86 =234 ,06
M7 27 38, 59,606 1i2., 15,60 5823, -48,87 =247.20 8,56 -238,64
MiH7e28 3u, 30.,4H 112. 15.4% 5811, -51,93 =249,86 8,60 -241,26
MH7e9 38, 30,14 112. 15,75 5876, =52.,86 =252,99 11,42 -241,57
MHT S0 36, 30.09 1lip. 16,18 6019, -48,14 =253,15 11,84 -241,31
NHTS51 36, 29,71 ilz. 17,00 7148, -5.,96 =249,42 7.37 -242,08
Mr732 38, 30.42 11z, 17,27 7744, 19,78 <=243,99 7.50 =-236,49
MIHTA3 36, 30,75 1lig. 17,77 7903, 28,45 =240,73 6,90 =-233,.,83
NMiH 734 36, 30.91 11p, 17,29 7374, 12,25 =238,91 6,33 -232,58

w135 30, 20473 11z. 15,44 6401, =37,22 =255.24 4,45 -250,79

TeT



STiuTiON
I LRITTEY N 21

mH7 50
TR
MH7 08
MHT7 59
mH7W G
P {4l
witd /42
pMHT 43
Ml Tl
MHIGE
M O
MH7T47
futf 4o
MH 7 4Y
MHS
MM 791
MH D2
MHTS3
mH (D4
M Db
MH 50
MEEEDST
mH790
MH 129
MH/760
MH7ol
MHlbZ
MH753
MH 7ol
L7 oS

LATLTULE

UG

3o,
3u,
da,
do,
do,
30,
Sb,
db,
3o,
3u,
Jo,
3o,
3a,
St
a6,
do,
38,
o,
3o,
d6,
So
35,
do,
3o,
30,
do,
d6,
do,
S,
38,

MIK

‘;0.67
20,90
co.O1
0,51
PP T
co,e/l
26,4y
oH,bo
25.51
0,02
29
29,29
e 7
25,10
29.01
£4,77
24 80
23'7.
23,30
23,69
23,79
21,00
22.67
23,31
29,67
26,79
2Y. 10
eh 03
23.62

LupGiTupE

vEG

1lize.
112,
11z,
llda
1120
lig.
llg.
11p.
112.
1ig.
lldu
llZ'
11z
11z,
liz,
1120
lig.
liz.
lize
liz,
112,
112
11z.
1l1i-.
112,
11z,
li2.
1ic.
11&0
11z,

M1

10,1c
17,03
17,07
17 .00
1b,.61
lo,37
15,81
15,17
15,24
15.2%
15.81
16,35
1,90
lb,9Y
17,69
1&,.46
16,7¢
19,10
16,61
18,92
19,4«
26,56
19,52
15,42
16,34
1&€.,.54
20, 4
24,70
24,19
24,508

FLEVATION

I FERT

o224,
6935,
68846,
7091,
7846,
6027 4
ek206,
6185,
63V,
6295,
O4d0,
6650,
6894,
7261 .
bpYLL,
7240,
788¢C,
9067,
10565,
11005,
109086,
1u454,
9494,
6624,
73185,
7453,
B224,
12157,
11308,
11182,

FREE-AIR
ANOMALY

-2G,63
-~19,37
=-19,52
-1C,84
19,99
=-29,21
=37.,12
-45,68
-41,82
-42,15
-36,37
=27 .56
=15,93
-Z.,14
-10,77
-4 ,55
17,45
62,12
100,03
121,(8
115,74
109,11
84,40
=-14,81
.12
6,63
33,17
150,72
131,52
127,56

SIMPLE

BOUGUER CORRECTION

-255.24
-255457
-25“010
=252.36
'247.32
-254093
-255078
-256055
~256450
-256-56
-255065
-254,405
-25007“
-2“9042
-247.83
-251415
’25009“
=246470
-259.81
=253.75
=-249.20
=246+ 36
-238091
=247 .24
-249.13
=247 .22
-247.08
‘282066
-255.67
-253036

TERRAIN

4,57
D23
5.40
6.77
9,43
5.uU9
4,39
4,46
4,06
4,41
4,67
5.62
6,74
7.60
10,15
19,58
19,44
14,78
27.46
23,93
16,77
15,92
10,35

6,12 .|

15,41
10,40

8,49
48,20
21,68
21,36

COMPLETE

BOUGUER

-250,67
-249,34
-248,70
-245,59
-237.89
-249,84
=251,39
-251,89
=252 .44
-252,15
~250,98
-248,43
244 00
‘241.52
-237.68
-231.57
-231,50
-231092
-232.35
-229,82
-2300u3
-231,04
-228056
-239,12
-235.72
-236.82
-238,59
-234,46
-233,99
-232,00

¢eT



STRVIUN
wUingER

MHT b
MHTIOT
704
MH 709
MiHY 70
WHIT L
MR
MHTT3
MIHTTY
AH775
M7 7
MHT 77
MM 778
Viri (19
MHT00
Frltol
MHTO2
Fitfod
MHT S
MH765
MHT GO
MHT87
Ml o8
ML
MHT90
MHT7T9L
MHT792
M (93
MHT94G
MHTY5

LaTiTuibe

WXt

du,
du,
S0,
A6,
3b,
3.,
da,
36,
S,
30,
3o,
S,
36,
e,
34,
3d,
3¢,
J,
36,
3o,
33,
3o,
38,
36,
38,
36,
3b,
So,
36,
36,

111

et bo
32,00
51,69
31,1<
20,606
o0l,.1i
31,98
31051
JCeH1
J0.01
SG.0o
£9.206
c8.48
2894
29.61
29,20
30.1¢e
£9.lu
28.85
29.59
264,29
29.09
&9.70
29.20
29.40
27.80
30115
33.34
30.72

LOGGITULLE

UC o

11z,
liz.
1llz.
112,
1.12.
ilg.
llZo
112,
ilz.
1lic.
lldo
11:.
11z,
ilz.
ilz.
11z,
11z,
112,
i1z,
112,
112.
112
11z
11z,
112,
112,
112.
112.
112.
112.

MIN

23,11
23,19
24,49
25,60
20,51
25,94
26,3¢
25,93
25,91
20,062
26,53
27,03
27,31
27,3
26,37
24,838
24,66
24 ,5¢
24,17
23,40
22,83
23,27
22,56
21,80
21,17
25,57
23,70
23,81
23,4y
23,37

ELEVATION
IN FEET

10310,
6565,
7097,
7452,
789,
7815,
7408,
75135,
8352,
83Yez.
7492,
7412,
7541,
7H45,
7997,
9835,
9437,
g53<.
Q724.,
92848,
9850,

10538,

16020,

90900V

10238,
6626,
6274,
7998,
7776,
7464,

FREE-AIR
ANCOMALY

107,51
-4 ,85

6,91
15,22
29,56
29,¢2
(.68
21,30
42,25
42,25
17, 4G
15,81
13.95
14,28
36,59
87,58
5¢,54
81,24
85,88
70,27
80,09
103,13
87,75
65,473
81,70
51,58
41,83
33,28
24,29
17,61

SIMPLE

-243.82

'2280“5,

-235.21
-238.6C
-23902“
-237,15
-233068
-23“0“9
=Z42ecce
-243-58
-237.7&
’236-6“
-242090
’2390“0
-235,79
'247040
-248Q26
-243.42
-245,16
-246008
-255060
-255079
-253053
=244 ,48
=267.C1
-242.22
-239,98
-239.13
=240 .56
-236.61

TERRALN
BOUGUER CORRECTION

11,05
4,79
4,49
5,46
4,93
3,82
S.47
43
7,25

16,06
7.24
7.06

10.82
9,52
5.40

16,43

12,58

16,39

12,25

10,73

17,38

19,36

15,16
7.97

26,91
9,30
7.77
6,97
9.59
8,53

COMPLETE

BOUGUER

-232,77
-223,66
-230,72
=-233,14
-234,31
-233,33
-230.21
-231.06
-234,97
-233,52
=-230,5u4
-228,98
-232,08
-229088
-230,39
-230.97
-235,68

-233,03

-232,93
-235,35
-238,22
-236,43
-238,37
-236,51
=-240.,10
-232,92
-232,.,21
-232,16
-230,97
-228,08

eel
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STeTLON  LealITJdLE LG, GITUDE ELEVATION FREE=nIR  SimMPri TERRAIN COMPLETE

il o Oris  ®Mais UEw Ml i FerT ANOMALY pOULUER COKRECTLION B OQUGUER
M 90 du, 3lel3 1lg. 22,75 B1UY. 36,35 =237.71 7.05 =230.606
ERTA-N) S, Sdl.22 11z. 223,29 75835, Liiedl =257.81 6,14 ~-231,.07
i f 93 do, elel: 112, 17,62 717, 28,069 =Z23decl Boul =-230,290
RN AT S, 2049 11z. 16,40 9231, 66,71 =247.5G 17,ud -230,64
ol do, 2u.48 lig. 16,94 9GN3, b4 ,94 =241.47 lo,u4l -231.45
wHGeul S, 22430 llge 10,37 &£530, 37,25 =22 eud B,8b -233,57
mriei2 SU, £24.9% 1l1l.. 15,80 3650, 46,39 =zug.o5L 14,41 -234,(09
Mo ud du, 2L.00 llgoe 15,40 7460, 11,68 «=242,u41 9.67 -232,.74
rfend 3o, 10,35 1lz. 1,80 Tu76, el 4l =2357.10 10,46 -226.64
BIRTIENS) duw, 1lo.40 1lge 16,24 75435, 20,07 =236.74 7.,ub -229,68
EIRIONTS v, 17¢i% 1llge 17,95 7822, 30,92 =34 .6 o,u9 -228,73
o’ Jo, i7.70 11lc. lio,le B22z, 45,57 =z34.u47 7 .96 ~226,51
e U B do, i0,3¢ llz. 17,30 $#345, 50,52 =233.71 7.48 =-226,23
faHouS Jo, LB.43 1llg. 17,43 £187, 46,11 =232,74 b,u2 -227.32
MHL LD do, 19.9% 1lz2. 17,30 7809, 32493 =255.49 7.78 -227.71
ST Y de, 1b.2u 1llz. 249,12 9317. 76,32 =23G..2 9,67 -229,35%
fiHe i do, 19,20 1lle. 22,6& ivdls,. 110,34 =g31.17 7.69 =223,48
IR SR e) du, 106,43 1lg2. 22,80 8913, 105,02 =232.52 7,00 =225%,52
ido L4 S, iD.d% 1lz. 2&,0& 10230, 111,20 =237.51 8,91 -228,6y
rrfo 15 38, lo.d¢ 1lizg. 21,20 8935, 160,45 =237.94 8,44 -229,50
R [P RL) 3¢, 1v,83 112, 21,14 15207, 138,43 =z49,22 9,53 -229,66
Mol 7 3g, 7.0/ 11, 20,86 10585, 117,066 =242,386 13,61 -229,25
rHO LG 3o, 1o.le 11lg. 29,13 7467, 33,44 =220,89 8,u7 =-212.82
mHO19 3o, 10,31 llg. 260,69 7696, 38,86 =223.33 9,03 -214,39
MHD 21 38, lo.3l 1liz. 28,07 7927, 45,09 =Z24,9¢ 7.61 -217,29
o2l Qo, 17,47 1i;. 26,52 8360, 57,37 =227.57 6.31 -221.26
pieee Je, 17.70 1l1lz. 20,29 B42n, 59,95 =226437 5.17 -221.8§
MHOeS 3L, 17.64 1lge 20,34 -~ 9290, B5,06 =231.36 6,22 -225,34
fFHOZH 3o, 18.13 1llz. 26,76 9586, 90,95 =235.55 8,55 -227,.00
Midogd du, 18.53 11p. 29,44 9773. 94,79 =238.0b 10.57 : =-227.51

veT



SIaflow
U pEK

kiHo2b
fMHe 2T
piHG28
MBI
MHe s0
MHo3l
MitE 32
MHE33
ARSI
FHCID
e do
MHLIB
MHO Y9I
Mrios 9
Mi{o< 1l
pirow e
e e d
MHGW“
Mo
HMiHowd
Mrtew 7
MO
[s1io49
Milon
MHobL 1
mHoOL2
MiHo D3
iHob4g
MHOSD
MHBH6

LATITUOE

o

3¢,
3o,
do,
do,
$6,
35,
38,
36,
do,
3o,
3o,
34,
3o,
34,
do,
3o,
Jo,
36,
S,
do,
36,
do,
do,
do,
348,
do,
do,
39,
do,
386,

MIN

lﬁngi
13,38
19.10
20.67
18,55
17,37
19,4t
33.0i
32,77
31.89
31.9%
31,94
32.77¢
32,13
32.52
5203“
32392
dc by
35,24
3o.21
35,84
35 44
34,14
S4,71
33.20
53,10
33,24
35,04
32.25
32,71

LOLGITULE

CEG

1l1ic.
112,
11z,
112,
lldo
lld.
1120
112,
112,
1liz.
112,
112.
112'
112,
112.
112,
112,
112,
11z,
112,
1iz2.
lip.
lig.
llZo
112.
11z.
11c.
112.
112
112,

MIN

29 .88
20,00
24,47
24,61
24,42
25,45
25,86
9,71
5,86
9.5
b,83
T.7¢
¢,85
&,35
7,75
7,30
t,51
6,29
20,28
QU35
2L ,22
24,47
24 46
24,28
24,99
25.5¢
2¢€,09
25,93
20,95
26,80

ELEVATILON

I FeeT

8676,
s149,
sl12,
9673,
9157,
3132,
o514,
5959,
62i1,
6391,
e71lo,
7109,
6440,
7099,
7859,
5345,
£§380,
8624,
214,
6933,
6785,
6857,
6992,
6911,
678b,
eT745,
6767,
6410,
€641,
65€0,

FREE=AIR

ANOMALY

38,76
78,94
77.18
90,60
75,92
890,94
96,27
-42,.,26
=32,33
=315, 94
-20,2¢
-6,12
=-27,.64
-6,66
22,70
38,73
42,54
50,36
-23,63
4,18
-2,28
Q.40
14,02
11,16
8,13
5,81
7.13
-3.,12
=-3.,21
c=-3,33

SIMPLE

-240061
=-232.68
-233.16
‘238.86
-235.96
-230010
-227.73
245,23
-2“3053
248,62
-248,.,91
-248426
‘246098
-245-38
-244 496
‘2“5'50
=242,88
-2“30““
-035025
‘231096
—-ed4 4358
-22“.15
~224413
-224-23
-223007
-224403
-223.+36
-221'45
-229041
-226076

TERRAIN
BOUGUER CORRECTION

11.86
5,21
5.40
5,98
5.61
5,16
6,18
4,50
4,38
573
7.50

13,96
6,47
B.22
9,02

11,04
9,31
9,u9
3,64
3.33
3.55
2,01
1,89
3,19
2.38
3,u8
2,66
4,94
6,89
6.21

COMPLETE

BOUGUER

-228,95
=227,47
-227.78
-232.88
-230.35
-224,94
-221,60
-240,73
-239,15
=242,89
241,41
-234,390
-240051
-237.10
-235,96
=234 ,46
-233,57
-23“035
°231o61
-228,63
‘230083
-222,14
-222.24
-221004
-220,69
-220,95
-220,70
-216.51
-222.52
-220,.,55

SET



STATivii
NUMBSER

MHobo7
pMHOLO
659
oo
riHO 61
Moo
MHGoO4
MHOOD
MHO OO
liroeo?
M8
Firto9
MiHO 70
prie7l
MHLT72
MHOTY
MHETS
MHE 76
MHOT77
MHOT8
MHO 79
MHOCBO
Mriot l
MHOB2
MHO63
Mooy
1 8b
MrooG
pMHOOT
rHod8

@
LATITULE
DEg MInN

30, 35.41
o, 3.7«
Jo, 34,09
do, £2.1b
S0, 36.01
o, 39.49
36° q’O.SU
38, 49.7<
da, 38,23
do, 38,7<
36, 239,79
20, 41,75
db, 41,55
30' ‘+l.25
36, 39,93
3L, HL.08
de, 4e.bd
36, 43,64
30, 44,17
36, 44,61
3z, 43.5¢
38, 4e.39
36. 42,00
38, 43,.1v
36, 43,60
3b., 43,82
J6, 44,59
36, 44,11
36, 44.30
36, 44,00

LONGITULE

DES

1lze.
112-
11z,
112,
lige
ll,‘c
112.
11z,
112,
1iz,.
112,
1)z,
1140
112,
1ig.
112,
112,
1ilz.
1120
ligze
112,
112.
112,
li.,
lize
112,
112.
i1z,

MIN

2i.24
24,85
26,69
22,24
24,19
24,95
25,9y
27.79
25,71
26,44
27,01
26 4o
27,15
27,50
29,0686
25 .86
3,64
2,19
2,04
1,69
25,80
21,94
21,44
21,90
21.9u
22,94
24,41
24 ,8b
24 , 40
23,31

ELEVATION

IN FEET

6l41i.,
€391,
6249,
12175,
7052,
71ce,
720,
7656,
6('3().
7676,
730z,
©976,
7195,
7051,
7019,
6833,
529,
5254,
5e57,
5256,
6863,
69206,
7353,
6202,
6359,
64335,
6942,
691c,
677,
6494,

FREE=AIR SIMPLE

ANOMALY

-26,01
-19.19
-24 .62
155,39
27,98
34,19
43,20
56,52
60,98
55,00
43,77
43,66
56,99
46,11
41,17
37,87
-57,19
-58,50
-59,52
-58,14
3%.88
35,78
45,98
14,98
23,12
26,56
44,80
42,33
38,44
29,30

BOUGUER

-235.17
-236087
-236056
-259.22
-212021

=207.70 .

-202.10
=204 424
“212073
-2U6.52
-204.+393
=194.02
=194.(G7
-193.37
=197.90
=194 .86
=237 43
=237.45
-238057
-237016
-193.88
‘200012
‘20“.“6
=196.26
-1930“7
-192.54
‘19106“
-193.09
-192022
-192002

TERRAIN

CORRECTION

4,97
3.25
3.87
30,98
2,85
2.33
1,85
3,40
4,86
3,59
2.22
2.79
2.43
2.67
3,47
3.13
3,73
5.01
516"
3,86
2.77
3,39
5.33
3,94
2.62
2,65
4,77
4,69
3.98
2,78

COMPLETE

BOUGUER

~230.20
-233,62
-232099
-228,24
~209,36
-205,37
=-200,25
=200,84
-207.87
-202,93
-202,71
-191023
=191,64
=190,70
-194,43
-191,73
-233070
=232,.44
-233.41
-233'30
-191,11
=-199,.13
~192,32
=-190,85
-189089
-186,.,87
-188,40
~188,24
-189,24

9€T



STATION
NUMBSER

MHGG9
MHOIU
FMHOY1
MiHB 92
MY
MAGDY
MHOYD
890
mHovT
faroY o
wiHUY9
pitiY Ul
MEIQO2
S ud
MHens
MH2UL -
MHY 06
MHYG7
FHI U8
MHY (O
M2 10
piri Ll
Mil91e
MH913
MHY LG
MI19L5
FHY 10
NH9D17
MHY 16
MHY LS

LATITuLE

oee

3%,
3¢,
36,
Je,
Sb,
do,
S0,
38,
36,
So,
3b,
30,
39,
30,
36,
d¢L,
36,
do,
3o,
36,
36,
3o,
b0,
36,
3o,
36,
36,
3u,
30,
Jo,

MIN

3.4
Li3.73
.14
453,24
HY,20
44,50
20, o
20,450
27.07
ev.e7
29.3¢E
0,80
cb.62
cL,.,90
33,30
34,52
339.00
25,39
395,74
30,60
lbogg
19,10
19.80
20.0C
20.21
20,76
2090
4,20

LOWGITULE

DEG

11z
11;2.
11z,
llao
iz
11..
112.
1lz.
112,
1i2.
11z,
112,
112.
1i2.
11z,
11z,
1l1z.
11z,
112,
11z,
112,
112.
11&-
11z,
liz.
1iz.
1iz.
112.
liz.
11z,

MIN

21,5¢g
21,09
2,33
20,56
20,76
2B, lo
26,17
23,73
23,64
25,64
24,01
29,26
26,9¢
2t . T4
28,34
2b, 76
e D0
1,08
1,11
27
1,91
2,208
2,21
27 .86
27 .40
27,20
26,63
26,37
25,74
29,53

ELEVATION
IN FEET

6129,
€025,
681ob,
6584,
te2b,
Hite,
5657,
11¢80,
11650,
11179,
11300,
787%,
4287,
9595,
8676,
y722,
941z,
S462,
999y,
9676,
G736,
£956,
S856,
9635,
10136,
1008b,
10027,
9861,
10229,
G036,

FREE=AIR
ANOMALY

14,54
11,03
36,46
29,08
16,92
5,26
4,13
120,62
125,38
19,55
117,99
21,7¢
69,22
73,09
74,55
48,95
gr,94
92,89
106,47
163,62
99.68
79,36
95,27
92,64
98,28
98,19
98,53
95,60
106,48
56,03

SIMPLE

BOUGUER

-19“021
=194 .18
-195069
-195017
‘195010
=190.31
-158055
‘256097
=271 .42
-26).21
=267.,0S
“246052
-2470U9
-253.71
-255,u1
-248.12
-229¢b3
-229.39
-233.79
-225081
=232 ¢u0
-225.b&
-240042
-235.53
-247,02
-245031
-2l2.99
=240.27
‘2“1.92
-251061

TERRAIN
CORRECTION

4,93
5.76
4,81
J.861
5.24
8,14
6,U5
21,31
35,70
23,86
31,48
7,U6
8,46
15,85
14,96
B,ub
5,83
9,66
15,66°
9,40
15,96
11082
11,97
7.90
16,30
14,13
12,80
9,68
10,78
11,70

COMPLETE

BOUGUER

-189,26
~-190,.88
=191,36
-189,86
-182050
-235,66
=235,72
«237.35
-235,61
=239,46
-238,63
-237.86
-240,05
-240,06
-223,80
-219,73
=-218,13
-216.41
-216,04
-213086
-228,45
=227,.,63
-230,72
-231.18
-230,19
=230,59
-240,11

LET



STiTIOn  LaTITuuE LOWGITURE SLEVATIUON FREE=AIR SIMPLE TERRAIN COMPLETE
NUNMBER e M1In DEs M1nN IN FEET ANOMALY BOUGUER CORRECTION ~ BOUGUER
1920 36, 2441 1llzc. 29,22 © 9156, 60,53 =£51.39 11,93 =-239,46
MHY2 1 db, 24.%3 11lp. 28,63 953y, 70,63 =253,96 14,20 -239,76
Hilfvee 3o, 24.4.  1llge. 28,24 G780, 76,86 =256445 17,62 -238,563
WMH92 5 S0, 24.54  11g. 27,77 1c¢15u, 87,55 =258,16 18,82 =-239,34
MHY 24 A6, 2484593 1lz. 27,45 104606, 94,59 =261.95 22,uH =-239,990
9«5 36, 2d.Uu  1llz2. 27,01 10573, 95,51 =-264.6C 25,15 =-239,45
MHYc0 3o, 204735 1ige 27.14 @795, 79,23 =254.42 14,ul =240,41
MH9e¢7 36, 26,13 112. 27,10 9560, 73.15 =252.67 13,11 =-239,56
MHS28 36, 20.80 1liz. 26,84 360, 66,10 =252,7C 13,81 -238,89
529 Jo, £7.24% 1llgz. 26,70 9176, 63,99 =248.55 11,40 -237,15
MHY30 v, 27.40 lig. 26,7y S(56., 59,52 =249,0( 11,62 -237.38
MHSS1 Jo, 26,05 112, 19,78 5861, 86,60 =252.67 20.18 -232,49
PMH9 3D 3o, 492.94 112, 10,4y 5871, 34,83 =2234.79 6,44 -228,35
MAS Y 3b, 4u.09 1lz, 12,04 6C67, =22 .,37 =229.U1 4,31 224,70
MHY 5% 38, 4U,66 11z, 14,16 7550, 30,24 =227.12 8,03 =-219,09
M9 36 38, 40,25 1llz. 13,90 6805, 5.27 =226.51 6,92 -219,59
WHI27 Ju, 39.60 1lg. 13,70 6154, =19,49 =229,43 6,38 -223,05
MR9358 3b, 39.,4. 1llz2. 13,46 ~ 5738, -36,94 =232.38 5.41 =-226,97
MHY 39 Jo, 39,40 11z, 12,70 5562, 42,98 «231.82 4,357, =227,45
MH94 0 38, 24.64 1lz. 25,24 111006, 119,23 =259.11 21,91 =237,.,20
M9 1 3o, 2%,1u 1llg. 26,00 12075, 126,59 =284,.69 51,14 -233,55
MHYYy 2 dg, 23,41 1lp. 20,93 10788, 107,12 =26Q0.,32 25,00 -235,32
M43 3o, 23.22 1l.. 27,35 107380, 104,02 =262..95% 25,81 =236,74
MHY 44 30, 23.9% 1l1p2. 27,81 10843, 106,60 =262.71 28,46 =-234,25
MHI45 38, 25,19 11, 28,286 10611, 101,23 =~260.18 25,22 -234,96
FHS 40 S0, 23,20 11., 28,37 10001, 83,39 ~=257.24 22,67 =-234,57
pHY47 33, 23.20 112, 29,44 9323, 66,96 =250.75 13,59 -237.16
Y48 Jo, 23.45 112, 17,14 8972, 51,97 =253.62 18,41 =-235,21
MH959 38, 23,70 112, 16,90 7886, 18,74 =249,86 13,25 -236,61
MHOHQ 38, 20.40 11z, 21,18 11053, 134,20 <=242,27 14,40 -227.87

8ET



STAT {UN
nUis R

MAY51
[HY O
(993
HF %o
rAFiud
WAFELUD
HFoLd
MFOLY
HFS L4
HFO15
HFD1LY
HFSZ29
iMFoz2
iFozh
HF 9529
HFY34
AFL39
HF D42

LATITJuE

Do

35,
do,
do,
38,
36,
39,
do
3o,
3y,
Jou,
Jo,
Jo,
36,
30,
36,
3b,
36,
35,

ML

20,49

19,89,

19,30
15.30
15'55
19.4:
10848
17.909
17.1>
17.3:
19.52
2303%
21,6
17.62
25.25
23,30
21,95
21,195

LUNGITUDE

DEo

112,
liz.
112,
112,
112.
112,
1iz.
112,
112.
112,
1lg.
112,
112,
112
112
112.
112,
1ig.

MIN

24 .54
26,04
21,352
14,563
16,45
16,9¢
20
U
i,8v
z, B9
2.75
2,45
2.00
4,55
1,30
3,10
7,21
7,95

ELEVATION
in FeEeT

106006,
16574,
Q792.
62486,
6725,
8350,
754,
6975,
7327,
7725,
5924,
G202,
5039,
38702,
G194,
4386,
6512,
6337,

FREE=AIR
ANOMALY

124,55
116,10
99,89
-24,85
-7,47
44,19
5,70
12,86
21.45
35,16
74,91
52,69
79.32
64,82
81.25
51,82
-14,24
-23,62

SIMPLE

-237019
=244.05
-233.02
-237066
-236045
=-240.21
-22“035
=224 .64
-228413
'227.97
‘229.34
-232l77
-228,.55
‘231.57
-231085
-233.82
-23boﬁb
=239.606

TERRAIN
BOGUGUER CORRECTION

11,32
16,69
8,46
G, 04
5,61
10,16
3,95
6,26
9,90
8.16
6,35
8,69
6,34
4,81
4,37
8,42
4,61
3,55

COMPLETE

BOUGUER

-225.87
-225,36
-225.16
-233,62
-230,84
~230.05
=-220,40
-218,38
-218,23
-219,81
-222.69
-224,08
222,21
=226,76
=227 .48
=225,40
-231,.44
-236,11

6€T



NUmLER

KMl
m"rille d
Kl 30
v+ U
eiUB 3
<nvpl
KA 7
Reil ol
N vl
arfd oo
<413
AAllY
il S J
Krilas v
a0
Ri4lo9
~lald
ﬁﬁi&g
5Cc%00
Scliid
20020
SLLo0
EYS et
R EESTY
SCuov
SIMENAY
EYOREroay]
SCuvi)
aCiuy
52113

LaTiiviz

' N
[ =)

o
38
36
3G
53
kY
34
36
e
33
3n
35
3
3o
J0
36
Jo0
o

2

G (s G~ O e
cococLaGcece

N

(&%)
c

(Y]
48

¢
S

L]

.

MIN

33413
35,10
du,24
6603‘.
D0 ¢ 34
423,37
$3.4L
SO 43
SHe47
LY e B Y
309.50
3000
33,02
23,00
3B 7
38,7
S0elw
38,82
37.41l
S7.43
37 .45
5T a4
37,20
A27.50
37.50
3750
ol.3e
3752
310>
37.%9

LOnCGITLLE

WE S

11z,
1140
llé'
llﬁi
11_’_.
1i-.
lldo
112,
i1z,
Lize.
1llg.
11z,
112
ll:'
112-

ll/_o
llét
ll&o
ll;o
112,
112,
lld-
ll'do
llac
llc‘,o

* ll;’o

ll"-
lig.
L1z,

Ml

CLEVATLION

I FEET

5789.,1
5733,4
5727 ¢ 2
se41,7
Ytl2,v
55839,9
5543 ,1
5525, u
8486,
s474,9
5457,2
5437 5%
5422,1
5403,2
5391.J
5376,.,2
5262,.5
5350,n
5989,1
5054, ¢
5G619,<
“886,7
5651,3
5772.,1
5755,.1
5714,2
5739.5
5672,.9Y
56954 ,06
5629,2

FREE=AIR

ANUMALY

"31. 11
~32.7¢C
-32,.85
-36,33
=37.E9
-39,56
~-41.,59
-42.85
-4l ,29
=45,53
-47,71
~LE T4
-42,G1
=56,95
=52,8
=54,35
-22,.,21
-23,27
-ZH 05

-25,59
-27.18
=3{.,36
-30.83
=32,49
-52.806
-34,33
‘55.5‘)
-37.15

SINPLE

BOUGUER

-228.26
-2c796
-027091
-229087
-229.57
-231 01.13
'231-51
-&32.00
23246
-232.91
‘233.“2
’253095
‘254057
~235.20
-235088
-236.957
-226..20
’226006
-226012
-226.09
-226448
=226.95
'226085
=227.006
’2&7053
-227.65
-228018
-228.89

TERRAIN
COKRECTION

8,52
§,09
T.71
Tou?
7.35
6,94
7.08
be73
6.61
6,39
6,30
5,864
5,69
5,61
5,55
Setl
5.33
5.26
9,10
Y.16
9,07
7.46
7400
7.55
7.18
7.25
7 .37
6.90
6b.82
6,64

COMPLETE

BOUGUER

-219,76
-216,27
-220,20
-221,0C1
-z21,72
-223,03
-223051
-22“030
-224,90
-225,601
-226,16
«227.07
=-227.73
-228,34
=-229,02
-229,79
-230.55
"231031
-217.,10
-216,90
=217,05
-218,63
-218,88
'219.“0
=-219,67
-219,83
-216,96
=220.,75
-221036
-222,25

ovT



slailos

idirison

DLl
EIOP LT
Sedd
ovlog
Bedo’
FIP AN
DU &
DAY
BHOANT
viw S
S TORG YL
g 302
o b0
TSN
oY Ii)
HCJWQ
odny
nLdod
a7 )
wo a0
Aacvwd
Gl dtd
Sudd
e 4o,
EROERGTR!
BTSN
ML
oo d0Q
TS W e
J1aud

T O - N3

Jeg

S0,
3o
do
B,
Su,
do,
S,
do
TS
ISR
Jo
248
Jdo,
3w,
3b,
do

33,
LIPIR
du,
K
3.
T,
3G,
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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 line 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 =27 80SE -466 760NW 151
900SE -275 60SE -456 780NW 133
880SE -279 40SE -366 8OONW 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 T60NW -323 T1000NW N.D.
660SE -328 180NW -466 1020NW N.D.
640SE -376 200NW -535 1040NH N.D.
620SE -327 220NW -537 TO60NW N.D.
600SE -279 . 240NW -484 1080NW N.D.
580SE -347 260NW -486 1T00NW N.D.
560SE -264 280NW -495 1120NW 64
540SE -371 300NW -494 1140NW 59
520SE -285 320NW -519 1160NW 67
500SE -444 340NW -533 1180NW 49
480SE -524 360NW -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 T1450NW 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



145

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 © 900 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



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 21
1500 198 \

1550 222
1600 212

146



147

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 -451 450 -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 +] 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 491 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 -4]
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 -555
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 +227
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 -4
1600 - -1

1620 -191



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 -47 100 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} 60W +14 20W -454
500E | -273 80W +31 40W -474
480E +173 100W 32 60W -333
460E +156 120W 4] 80W -249
440E 0 140W 64 100W -255
420E - 25 160W 51 120W -288
400E 71 180W 63 140W -320
380E 60 200W 61
360E 53 2200 -59
340E N.D. 240W +83
320E N.D. 260W 101
300E N.D. 280W 105
280E N.D. 300W 110
260E 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 440U 64
120E +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 N
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 80t -206 120 176
340E -233 60E +20 140 -69
320E -531 40E +202 160 319
300E -479 20t -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 -15 400 614
60E =217 220W -124 420 607
40t -202 240U -86 440 658
20E -172 2600 -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 420W -23
160W -121 440W +16
180W -117 460U -1
200W -96 480W +21
220 -78 500W +21
2400 -67
260U -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
760 596 280 649 800 478
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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