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ABSTRACT 

During the summer of 1977, regional gravity data were collected 

in portions of the Pavant Range, Tushar Mountains, northern Sevier 

Plateau, the Antelope Range, and throughout Sevier Valley 

approximately between the towns of Richfield and Junction, Utah. 

Addit ionally, detailed gravity and ground magnetic data were collected 

in the v ic in i ty 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 structural ly emplaced over 

Mesozoic sedimentary rocks are exposed not far from low-density 

volcanic rocks of the Marysvale volcanic f i e l d ; 2) gravity lows over 

the a l l u v i a l - f i l l e d grabens of Sevier Valley and Marysvale Valley; 3) 

strong gravity gradients associated with the Sevier, Elsinore, Dry 

Wash, and Tushar fau l ts ; 4) gravity lows over the Mount Belknap, Red 

H i l l s , 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 prof i les 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 alluvia!-fill 

about 1200 in in depth; 2) the regional gravity gradient In the 

southern Pavant Range may be largely due to changes in densities of 

sedimentary rocks across the Cordilleran hingeline, and only partly 

the result of changes In the depth to the Moho across the Basin and 

Range-Colorado Plateau transition; and 3) the Mount Belknap caldera 

gravity low may be due to low-density Tertiary 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 which may be related to a volcanic 

source area. 

A total of 840 ground magnetic stations established along 19 

profiles in the Monroe KGRA were compiled into a diurnal-corrected 

total magnetic intensity anomaly map. Major features of this map 

include: 1) a magnetic anomaly of about 700 gammas relief across the 

Red 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 areai These magnetic features are believed to be due to 

alteration of magnetite in the alluvium by thermal waters rising along 

the Sevier fault igpe. Modeli'ng of gravity and magnetic profiles in 

the Monroe KGRA shows the faulting to consist of many individual en 

echelon faults along the Sevier fault zone instead of one large fault. 

Detailed gravity and ground magnetic data were also collected 

along two profiles in the Joseph KGRA. Modeling of gravity and 

maghetic data aTong one of these profiles indicates: 1) relatively 



l i t t l e throw along the Dry Wash fau l t , which controls the Joseph Hot 

Springs; and 2) the existence of a larger fau l t of about 800 m throw 

(down on the east) farther west in the valley near the Sevier River. 

The results of th is work have provided valuable information 

regarding Targe-scale faults throughout the survey area and 

part icular ly about faults which control hot springs in the Monroe and 

Joseph KGRA's. Such Infoirmation should be of s igni f icant help in 

properly locating future t e s t e r production d r i l l holes designed to 

tap the geothermal energy resources pf this region. 

VI 
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INTRODUCTION 

During the summer of 1977, regional gravity data were collected 

throughout the portion of Utah shown in Figure 1. In addition, 

detailed gravity and ground magnetic data were collected near hot 

springs within the Monroe and Joseph KGRA's (Known Geothermal Resource 

Areas). Figure 2 shows the boundaries of the two KGRA's (John Reeves, 

U.S.G.S. geothermal supervisor's office, 1978, oral communication) in 

the survey area. 

This research, was conducted as part of a variety of 

investigations into geothermal resource evaluation being performed by 

members of the University of Utah Department of Geology and 

Geophysics. Two factors have been of importance to the full 

realization of this project. First , Increasing interest in geothermal 

exploration from both private and government agencies created a need 

for additional work to help evaluate the possible geothermal resources 

within the survey area. The impending development of a commercial 

geothermal resource 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 collection of regional gravity data of sufficient density 

to accurately define the major gravity features. 
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Figure 1. Map of Utah showing area covered by regional 
gravity survey. 
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Figure 2. Hap of survey area showing major geographic features and 
location of Monroe and Joseph Known Geothermal Resource 
Areas (KGRA's). 



Purpose 

The purpose of this research is to aid both the immediate and 

long-range evaluation of potential geothermal resources within the 

survey area. The objective of the detailed gravity and ground 

magnetic surveys Is tb assist immediate development of known 

geothermal resources in those areas near hot springs which will 

probably be targets of further exploration and development activity In 

the near future. Specifically, these surveys were designed to help 

locate faults controTling the hot springs and to constrain models of 

subsurface geology as a guide to exploratory and development drilling. 

The purpose of the regional gravity survey is to improve our 

understanding of regional geologic aspects of the survey area. 

Specifically, the regional survey should provide information regarding 

the throw and location of major faults, estimates of depths of valley 

fill, and possibly help further delineate intrusive bodies and caldera 

structures. 

Location 

The regional gravity survey covers the area between latitudes 38° 

15' N. and. 38045' N. and between longitudes 112O00' W. and 112O30' W. 

Located within portions of Millard., 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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Figure 3. U.S.G.S. 15-minute topographic quadrangle of Monroe 
showing detailed gravity and ground magnetic survey 
areas. 



i5-m1nute topographic quadrangle of Monroe. Figure 3 shows 'the 

general areas covered by detailed gravity and ground magnetic data. 

Physiography 

The survey area lies in the transition zone between the Basin and 

Range physiographic province to the west and the Colorado Plateau 

province to the east. Topographically the area Is extremely rugged, 

with elevations ranging from 1550 m in the valleys to over 3700 m in 

the Tushar Mountains. 

Major geographic features of the survey area are shown in Figure 

2. Sevier Valley extends south to north through the survey area. The 

northern Sevier Plateau lies east of Sevier Valley, and the Tushar 

Mountains and Pavant Range are on the west side. The Antelope Range 

trends east-west directly across Sevier Valley in the central portion 

of the survey area. The Sevier River, which provides the primary 

drainage for the entire survey area, has cut a deep gorge through the 

Antelope Range named Marysvale Canyon. Clear Creek, a tributary of 

the Sevier River, drains a large area lying between the Pavant Range 

and Tushar Mouhtains. 

Previous Investi gations 

Geologic studies within the survey area have been conducted for 

about the last 100 yr and continue today. The impetus for this work 

has come from both academic interest in the thick accumulation of 

volcanic rocks of Tertiary age and economic interest in the variety of 

mineral deposits found here. 

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

covered subjects of economic interest, including precious metal, 

massive sulphide, and alunite deposits. Callaghan (1939) provided, the 

first detailed description of volcanic stratigraphy in this region. 

The results of field work by Callaghan and others through 1952 were 

published as four U.S.G.S. geologic quadrangle maps, one covering each 

of the 15-minute quadrangle maps within the survey area (Callaghan and 

Parker, 1961 a, 1962a, 1962b; Willard and Callaghan, 1962). Discovery 

of uranium mineralization in the Antelope Range near Marysvale in 1949 

stimulated exploration and Ted to a study of the central uranium area 

by Kerr and others (1957). 

Recently, geologists of the U.S. Geological Survey remapped parts 

of the survey area and have made progress in regional correlation of 

volcanic stratigraphy in southern Utah. Rowley and others (1975) 

studied areas south and west of the survey area. Steven and others 

(1977) suggested a revised stratigraphy for the volcanic rocks of the 

Marysvale area based on detailed field work and recent age-dating 

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

described two major collapse caldera structures in the region and 

Interpreted the evolution of these features. Steven and others (1978) 

describe the most recent information available regarding the geology 

of the, Marysvale volcanic field. 

A regional gravity survey by Sontag (1965) overlaps with much of 

the region studied in this survey. Although his data were sparse in 

mountainous areas, they did indicate the presence of major gravity 

anomalies and thus served as a guideline in planning the field work 
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for the present survey. Brown (1974) conducted a gravity survey to 

the north in Sevier and Sanpete valleys, and the gravity survey by 

Fishman (1976) covers a large area east and south of this survey. 

Brumbaugh (1977) studied regional gravity features west of the area of 

this report area and considers specifically the use of gravity surveys 

in exploration for geothermal resources. 

Limited gravity and groUnd magnetic data were available from 

field work of the 1976 Gravity ahd Magnetics class at the University 

of Utah under the supervision of Dr. K, L. Cook. The, results of 

detailed ground magnetic surveys conducted In the vicinity of the Red 

Hill and Joseph Hot Springs are shown In Figures 4 and 5, 

respectively. The large anomalies across these features prompted the 

collection of additional ground magnetic data which is discussed and 

interpreted In this report. 

Aeromagnetie data eoverihg the survey area are available from the 

aeromagnetie 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 aeromagnetie data. 

Since the present survey area contains a number of collapse 

caldera features within a volcanic field, previous investigations of 

the gravity signature over major volcanic fields and volcanic 

subsidence structures elsewhere were reviewed. Investigations by 

Yokoyama (1958) show gravity results over selected calderas in the 

Japanese island-arc. Gravity lows of more than 20-mgal closure were 

observed oyer the Kuttyaro and Asd calderas, whereas a gravity high of 



S—N 

3?̂  x^ 
''-\ / V -

\ 

/ \ 
EXPLANATION ^ ^ D 

• ACTIVE HOT SPRIMG f \ 
Tt 

—500— MAGNETiG CONTOUR / ) . 
Cdn.TCiU.R "NTERvfi-. Tldo tiMMaS. • • / / 

1 î ^X ^ 

NOTE j-

j § Q 10 jq 3& '*0. 50^60 ytTEi^ 
A.- 1 1 1 1 i 1 1 
/^^ 1 ' ' 1 ' n*. 

0 . 0 IOO IOO FttJ 

RED H f L L HOT SPRING-LOC ATEO 

5= 

AT 

L A T I T U O E Sa? 3 8 . 3 0 ' a NO LONGITUDE 

1 1 2 - 5 . 9 0 ' 

—\ 1 

W 
\ X 
\)j 

W-
\ ) 

k̂  / 

) j A 

x) 
^ 

^ 

^ ^ 

n̂oo \ y C 
feOP-~^C^ 

X y ^ ^ ' ' \ y / 

v ^ ^' i n n 
A. \ ^ -Z^^ 

/V\ 
\ \ 

^_3c~^ 
\ \ -

Or^ 

\ 

^M 
K ^ ^ \ 
-^^ P\ 
/ \ v V -
. \REDVIILL \ 
\ HOJ^SPRING--̂  

" \ , \ 

\ C 
'̂ °°7X \ 

\ 

\ ' ^ 

J" 

K 
C\ 

\ \ \ 

r\ V 
\ ) 

AK 
' ^ ^ ^ ^ 

/^0^^ 
(^aooC"""^ 

X/ 
Figure 4. Total ground magnetic Intensity anomaly map of the Red 

HUT Hot Spring detailed grid. From 1976 Gravity and 
Magnetics class, Univ. of Utah, under supervision of 
Dr. K. L. Cook. 

file:///redViill


TO 

/ V 

' 'K^ /^ . A^ 
X / ^ 

EXPLANATION " ^ ^ f C S ^ 
f ACTIVE HOT SPRIN.G' V J ^ ^ 

9 INACTIVE HOT SPRING — ^ 

- 1 2 5 0 - MAGNE.TIC-CONTOUR 

^ 

IBj j j . 

fS "0 h .70 .iP. ' 0 - =̂0 ,ea MeTEHs' 
/.. 1 1 r r 1 • r r 

0 , io ibo zoo I'EET 

N O T E ; JOSEPH HOT SPRING "A" LOCATEp AT 

LATITUDE 3B>36.S3 'AN0 LONGITUDE 
I l 2 - I 2 f l 7 ' 

s 

"X 
-̂ ^̂ ^̂ -̂̂  

< ^ ' 

f c 
=?̂  
7^ 
I& '-b^ 

y 

" ~ / 

w? - ^ ^ f t 
JOSEPH H O T ^ 
;PRING "A" r 

< ~ ^ 

\ 7 ^ 
/V"^ 
ir^^ 

/x 

^ 

( ^ 

. ^ ^ 

X/' 

) 

A V 
N \ 

/ 

^ 

y 
> 

\ ) 

/ ^ • ' 

^ 

V 
• % . 

' ^ 

# ' " ^ 
' % 

-

Figure 5. Total ground magnetic intensity anomaly map of the Joseph 
Hot Springs detailed grid,. From 1976 Gravity and Magnetics 
class. Univ. of Utah, under supervision of Dr. K. L. Cook. 



11 

aeMS 

38*30' 

SS'IS' 

to 
i 

IS 

15 MILES 

~1 " ^ 
20 2 i KILOMETERS 

CONTOUR INTERVAL 
20 GAMMAS 

Figure 6. Total intensity aeromagnetie hiap of a portion of Utah, from 
Zietz and others (1976). Area of regional gravity survey 
is outlined. 



12 

about 15 mgal elosure was observed over the Volcano Mihara. Pakiser 

(1964) noted a gravity low of about 70-mgal amplitude in the southern 

Cascade Range near Lassen Peak in Cal i fornia. Kane and others (1976) 

discuss a gravity low of about 50-mgal closure over the Long Valley 

caldera, Cal i fornia, which is interpreted to be the result of about 3 

km of volcanic material In the caldera assuming a density contrast of 

0.45 gm/cc. Studies by Eaton and others (1975) show a large gravity 

low of about 50-mgal elosure in Yellowstone National Park. Here,the 

gravity low was interpreted as due not to low-density volcanic f i l l 

but rather to a crystal l ine or molten bathol i th. 

The San Juan volcanic f i e ld in southwestern Colorado consists of 

numerous caldera structures associated with widespread s i l i c i c 

volcanism (Steven and Lipman, 1976). A gravity survey over the 

Bonanza caldera In the northeastern part of the f i e ld (Karig, 1965) 

revealed a gravity low of at least 12-mgal closure. This low was 

Interpreted as due to 2500 m of volcanic tuf fs and laVa flows assuming 

a density contrast of 0.2 gm/cc. Plouff (1972) made a gravity study 

of the entire San Juan volcanic f i e l d . A Targe gravity low of over 

25-ragal closure was associated with the volcanic f i e l d , although 

individual gravity anomalies within the low were not obviously 

associated with the prlpcipal calderas. The regional gravity low was 

Interpreted as due to a crystaTllne batholith underlying the San Juan 

Volcanic f i e l d . 



GEOLOGY 

Stratigraphy 

A lithologic map (Fig. 8) was prepared using the generalized 

strati graphic column shown in Figure 7, The column is based 

principally on the work of Steven and others (1977), and contains some 

major changes from the stratigraphy as Interpreted by Callaghan 

(1939). Since units of the strati graphic 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 lowest strati graphic unit consists Pf sedimentary rocks of 

Paleozoic:, Mesozoic, and Tertiary age. Rocks of Cambrian and 

Ordovlcian age are found in the northern portion of the Sevier 

IS-minute topographic quadrangle, where they form the southernmost 

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

rocks of Paleozoic and Mesozoic age are exposed both near the Pavant 

thrust and along the base of Deer Trail Mountain south of Marysvale. 

Major formations within this unit include the Kaibab limestone, 

Moenkopi and Chinle formationSj Navajo sandstone (quartzite), and the 

Arapien shale. Sedimentary rocks of Tertiary age are found primarily 

in the north-central part of the survey area and consist of limestone, 

siltstohe, shale, sandstone, and conglomerate. 

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

oei 
TERTIARY AND QUATERNARY BASALT - thin vesicular 
olivine basalt flows of Miocene, Pliocene, and Pleistocene 
age. Closely associated with the Sevier River formation. 

a * 
."C Trn-» 
• - ' ' * ^ ' 

MOUNT BELKNAP VOLCAN ICS - r hyo l i l ic lava flows 
and tuffs of Miocene age. 

\< Tm i V. Tmj 
\<.; VII v^ \ ^ 

Joe Lot t Tuff Member of Mount Belknap 
Volcanics - poorly to moderately welded s i l ic ic 
ash-flow tuff. 

J " V ' •> > « t •; TERTIARY INTRUSIVE ROCK: - granit ic to monzonitic 
intrusive bodies of Qllgocene and Miocene age. 

I I » » » 
. * .+ + . + •• 

+ - . + - + -
* * * " • ' 

BULLION CANYON VOLCANICS - Intermedlote lava flows 
and volcanic breccias of Oligocene and Miocene' age. 

SEDIMEtsJTARY ROCK - l imestone , siitstpne , shale; 
sandstone, and conglomerate of Paleozoic, Mesozoic, 
ond Ter t iory age. 

Figure 7. Gieneralized s t r a t i graphic column fo r rocks w i th in the survey 
area. 
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This unit comprises a major portion of the Marysvale volcanic ifield 

and is described by Steven and others (1977) as follows: 

"The Oligocene and Miocene Bullion Canyon Volcanics is a 
complex assemblage of near source and outflow facies lava 
flows, volcanic breccias, and volcanic; mudflow breccias that 
accumulated around a cluster of generally intermediate 
composition volcanoes centered in the Tushar Mountains, 
Antelope Range, and Northern Sevier Plateau." 

Although progress has been made in distinguishing various members of 

the BuTHon Canyon Volcanics, it will remain undivided for the purpose 

of interpreting gravity data. The lithologic map (fig. 8) includes as 

Bullion Canyon Volcanics all units prieviously mapped as Bullion 

Canyon, Dry Hollow, or Roger Park formations, following the suggestion 

of Cunningham (1978, oral eommUnication). 

intrusive Igneous rocks of Tertiary age are associated with both 

the Bullion Canyon Volcanics and the Mount Belknap Volcanics. The 

intrusions range from morizonltic to granitic in composition, are of 

variable texture, and trend east-northeast across the central portion 

of the survey area. The largest exposures of this unit are the 

"central intrusive" of Kerr and others (1957) located in the Antelope 

Range, and the Dry Creek and Monroe Canyon intrusives in the northern 

Sevier Plateau. 

The Mount Belknap Volcanics is ah important unit which r"esulted 

from a change from intermediate to silicic volcanism in the Miocene 

and the development of major collapse caldera structures. This unit 

consists primarily of rhyolitic lava flows and ash-flow tuffs of 

Miocene age. Eruptions apparently migrated southwestward from the 
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Antelope Range toward the Mount Belknap caldera over a period of a few 

mi 11 Ton years. Cunningham and Steven (1977) have,establ 1 shed a 

detailed stratigraphy for the Mount Belknap Volcanics, including both 

an outflow and Intracaldera facies. In this compiTationi however, the 

only subunit will be the Joe Lott Tuff member of the Mount Belknap 

Volcanics. The Joe Lott Tuff member is a poorly to moderately welded 

slTiGic ash-flow tuff which spread north, south, and east of the 

source area as the result of a series of catastrophic eruptions. It 

represents the largest-volume eruption of the Mount Belknap caldera 

and was followed by collapse of the caldera. In some places the Joe 

Lott Tuff member is up to 300 m thick. 

Basalt of tertiary and Quaternary age is intercalated with the 

alluvial unit of the same age lying above It and consists of generally 

thin vesicular olivine basalt flows. The basalt may be correlated 

with Tate Cenozoic extensional faulting and is therefore included in 

the stratigraphy. 

Alluvium of Tertiary and Quaternary' age includes the Sevier River 

formation pf CaTlaghan (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 sfgnlfleant density Contrast with recent alluvium of the major 

basins such as Sevier Valley. 

Structure 

Data shown on the structural geology map In Figure 10 were 

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

NormGl fault, U on upthrown side,. 
D on downthrow/n side 

Infert'ed normal fault, U on upthrown 

side, 0 on downthrown side 

Thrust fault, barbs on upper p late 
of. thrust sheet 

Outl ine of caldera or wal l of cauldron 

Figure 9. Explanation of symbols used in geologic structure map. 
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(1977)i Structural features consist of normal faults, thrust faults, 

and collapse calderas or cauldrons. 

The survey area lies within the structural transition zone 

between the Colorado Plateau and the Basin and Range physiographic 

provinces. Rowley and others (1978) discuss the age of strjuctural 

differentiation of these two provinces, and apparently they were 

topogr'aphically differentiated by 24 m.y. ago. The main phase of 

basin-range faulting in the High Plateaus began less than 22 m.y, ago 

and continues today. 

Normal faults are the dominant structural feature of the High 

Plateaus, and are responsible for many of the topographic features. 

Often there are zones of en echelon faulting as opposed to a single 

fault. Normal faults and associated horsts and grabens generally 

trend northerly, although some faults striking east-west occur 

locally. Rowley (1968, p. 137) has; compiled a rose diagram of strikes 

of major faults near the southern Sevier Plateau. A bimodal 

distribution oriented at N. 250 w. and N. 350 E. is clearly indicated. 

Such a distribution with modes at 60° to each other has been 

interpreted by Moody (1966) as possible evidence for late Cenozoic 

wrench faulting,. All field evidence, however. Indicates entirely 

normal movement on the faults with no component of strike-slip motion 

(Rowley, i968). 

The Sevier fault is the ("ost extensive normal fault In the survey 

area*. Dutton (1880, p. 31) described this fault as-extending from the 

Vermillion Cliffs to the northern High Plateaus of Utah and says: 
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The maximum displacement is apparently attained a few miles 
south of the Mormon village Monroe, and from that point 
northward it rather rapidly diminishes. Between Glenwood 
and Salina the apparent shear has become zero. 

The Sevier fault scarp exceeds 1600 m in relief, which represents the 

minimum throw on the fault (Rowley, 1968). 

Although the eastern edge of Sevier Valley is marked by the 

Sevier fault alone, the western side of the valley is marked by four 

Individual faults. The Elsinore fault marks the boundary between the 

Pavant Range and Sevier Valley. This fault terminates just north of 

the town of Joseph, and from there south to the northeirn 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 avail able^ 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 lOOO m near Cottonwood Creek (Callaghan and Parker, 19'62a). 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 Elstnore faults to the north. 

Normal faults striking east-west can be found in the area called 

the Clear Creek downwarp by Callaghan and Parker (1962b). The entire 

drainage of Clear Greek is rather complicated structurally and 

contains many small faults and folds-. 

Thrust faults are limited to those associated with the Pavant 
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thrust (I^axey, 1946) in the northern portion of the Sevier 15-minute 

topographic quadrangle. Although the Pavant thrust is rather 

complicated in detail, the gross relations are simple. Above the 

thrust plane lie sedimentary rocks of early Paleozoic age, and below 

it lie sedimentary rocks of Permian to Jurassic age. Red Ridge is a 

large hogback of resistant Navaho sandstone of Jurassic age which 

structurally underlies the Pavant thrust. This feature is so 

pronounced topographically that it can be easily recognized in ERTS 

satellite Imagery, 

The Mount Belknap and Red Hills calderas have been recently 

described by Cunningham and Steven (1977), The Mount Belknap caldera 

(18 m,y, old) is a major subsidence structuire located in the central 

Tushar Mountains. The Red Hills caldera is a related smaller 

structure located in the southern Antelope Range. Both calderas are 

interpreted to have existed over high-level magma chambers above a 

common source. Depth to the high-level magma chambers is interpreted 

as 3 to 4 km based on thermodynamic calculations and analysis of the 

Mount Belknap Volcanics. Two calderas related to the older Bullion 

Canyon Tol.canics are the Three Creeks cauldron and the Big John 

caldera4 The Three Creeks cauldron is a volcanic subsidence structure 

(27 m.y. old) in the upper part of the Clear Creek drainage (T. A, 

Steven, 1978, oral communication). This feature apparently collapsed 

on one side only and is referred to as a cauldron instead of a 

caldera, which, by definition, must be a somewhat circular depression. 

The Big John caldera iŝ  located in Big John Flat in the Tushar 

Mountains just south of the Mount Belknap caldera (G. G. Cunningham, 
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1978, oral communication). This caldera was the source of an ash-flow 

tuf f ttiigmber of the Bullion Cariyon Volcanics found in the v ic in i ty of 

Delano Peak. Later eruptions f i l l e d the Big John caldera with Joe 

Lott ash-flow tuf fs of the Mount Belknap volcanics (Steven and others, 

1978). __ 

Geologic Control Data 

Rock density and magnetic susceptibiTity data were compiled to 

aid the interpretation of the geophysical data. Measurements of 

density and magnetic susceptibi l i ty were made on samples collected 

during the summer of 1977. Also, Information was compiled from 

available dr^ill hole descriptions in the l i te ra tu re . 

Although no deep d r i l l holes exist within the survey area, Ritzma 

(19.72) describes three nearby deep wildcat o i l wells. Two wells in 

the Sigurd area north of Richfield (Standard Oil of California No. 1 

unit and Champlin Petroleum No. 13-31 USA) Indicate a great thickness 

of the Jurassic Arapleh formation lying beneath Sevier Valley. The 

Arapien is composed largely of salt and extends to a depth of 2.5 km 

below the valley f loor . Another deep well in Antimony Canyon south of 

the survey area (Tenrieco No. 1 Unit) shows about 200 m of Bullion 

Canyon Volcanics underlc(in by a thick sedimentary section. A search 

of dri lTing records at the Utah Geological and Mineral Survey yielded 

one additional d r i l l hole located a few kilometers east of Richfield. 

This well showed volcanics down to a total depth of 200 m. 

Dr i l l holes within the survey area are l imited to 11 shallow 

thermal gradient holes dr i l led in the Monroe KGRA by the University of 
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Utah during 1977. Locations of these holes are shown in Figure 12, 

11 cbre samples were measured for density and 37 samples (core, 

alluvium, or outcrop) were measured for magnetic susceptibility, 

Appendix 4 lists the results of these measurements and gives 

descriptions of the drill holes. Densities were determined by 

weighing each sample both in and out of water on a single beam 

ba1 ahce, Magnetic suscepti b11i ty was measured wi th a Gepphys1ca1 

Specialties Co. Model MS-2 magnetic susceptibility bridge. Core and 

outcrop samples were crushed to pea-size before measui^ement, and a 

volume correction was made for the porosity of each sample. Density 

measurements were also made oh 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 strati graphic 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 artdesite measured for 

maghetic susceptibilityi The data of Table 1, as well as density 

measurements reported by previous investigators, were used to choose 

i^easonable densities for modeling gravity and magnetic profiles. 

Sedim'entary rock densities are difficult to determine due both to 
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Table 1. Suminary of Geologic Control Data 

Densities Relevant to Regional Gravity SUfvey 

Rock Unit No. Samples Range (gm/cc) Average (gm/cc) 

TQal 0 -
TQb 1 2.44 - 2.44 2.44 
Tm 13 2.26 - 2.51 2.42 
Tmj 6 1.59 - 2.06 . 1.92 
Ti 2 2.56 - 2.65 2.61 
Tb 23 2.18 - 2.67 2.41 
S 4 1.98 - 2.57 2.36 

All Samples 49 1.59-2.67 2.36 

Densities Relevant to Detailed Gravity Surveys 

2 
Drill Hole No. Samples Range (gm/cc): Average (gm/cc) 

M2 3 2.19 - 2.29 2.26 
M3 3 2.29 - 2.51 2.41 
M6 2 2.43 - 2.52 2.48 
RHl 3 2.46-2.50 2.48 

All Samples 11 2.19 - 2.52 2.40 

Magnetic Susceptibilities Relevant to Detailed Magnetic Surveys 

2 Range , Average 

Sample Group No. Samples (c.g.s. units) (c.g.s. units) 

M2 
MS 
M4 
M5 
MS 
RHl 
RH2 
RHS 
RH4 
RH5 
Outcrop 

All Samples 

3 
3 
3 
1 
2 
8 
5 
3 
4 
3 
2 

37 

1 .C_ . . - _ ! . 

0.0001 - 0.0006 
0.0001 - 0.0005 
0.0003 - 0.0006 
0,0001 - 0.0001 
0.0000 - 0.0001 
0.0000 - 0.0001 
0.0009 - 0.0013 
o.oon •. 0.0017 
0.0000 - 0.0003 
0.0004 - 0.0024 
0.0026 - 0.0042 

0.0000 - 0.0042 

0.0003 
0.0003 
0.0005 
0.0001 
0.0001 
0.0001 
0.0011 
0.0015 
0.0002 
0.0013 
0.0034 

0.0007 

See Figure 7 for rock unit description 

2 . 
See Figure 12 for location of drill hole. All samples were 

either alluvium (TQal) or Bullion Canyon Volcanics (Tb). 



27 

the variable nature of. the sedimentary sequence, and the small number 

of surface samples collected from the relatively limited exposures of 

sedimentary rock. The average density for sedimentary rocks indicated 

in Table 1 is not considered a representative value due to the small 

number of samples and the fact that none of the samples are Paleozoic 

rock. Snow (1978) differentiated between Paleozoic and Mesozoic 

sedimentary rocks, assigning densities of 2.8 gm/cc and 2.6 gm/cc, 

respectively. His high density for Paleozoic rocks Is based on 

seismic refraction data and surface density measurements by other 

investigators (Snow, 1978). Since the Paleozoic section tn 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 

gm/cc (Berry and Mason * 1959), could be considered maximum values. 

Carter (1978) reports 11 measurements of limestone densities in the 

Mineral Mountains which range from 2.55 gm/cc to 2.97 gm/cc, and 

average about 2.72 gm/cc, Brumbaugh (1977) reports 13 density 

measurements of dolomitic limestones from the Cove Fort area just west 

of this present survey; His measurements range from 2.29 gm/cc to 

2,79 gm/cc, and average 2.64 gm/cc. Case and Joesting (1972) report 

densities ranging from 2.3 gm/cc to 2.5 gm/cc for Mesozoic sedimentary 

rocks in the central Colorado Plateau. Carter (1978) reports an 

average density of 2.62 gm/cc for sandstone and quartzite of 

unspecified age in the Mineral Mountains. Brumbaugh (1977) reports an 

average density of 2.58 gm/cc for sandstone and quartzite of 

Unspecified age in his area. Brown (1975) reports mean densities from 

gamma-gamma bulk density logs of a wildcat oil well located 40 km 
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east-northeast of Richfield. Densities for Mesozoic sedimentary rocks 

were found to range from 2.52 gm/cc to 2,67 gm/cc, except for the 

Arapien formation which ranges from about 2.0 gm/cc to 2,1 gm/cc. 

Considering all the above data, we might expect most sedimentary rocks 

to fall in the density range of 2,5 gm/cc to 2.8 gm/cc, with even 

wider variations possible In some cases. Additionally, there seems to 

be an indication that Paleozoic sedimentary rocks are denser than 

Mesozoic rocks, particularly since the Paleozotc sectiori consists 

mostly of limestones and dolomites. 

Extrusive volcanic rock densities are relatively well determined 

by the data In TabTe 1 due to the large number of samples, but 

diensities for Intrusive igneous roeks are poorly determined since only 

two samples were collected. Extrusive volcanic rocks (Bullion Canyon 

Volcanics and Mount Belknap Volcanics) show wide ranges of densities 

with an average density very close to 2,4 gm/cc. One exception is the 

Joe Lott Tuff Member of the Mount Belknap Volcanics, which averages 

less than 2,0 gm/cc, ahd 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/ec, with an average value close to 2.6 gm/cc. 
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Considering the above data, extrusive volcanic rocks might be expected 

to range from 2.3 gm/cc to 2.5 gm/cc, whereas intrusive Igneous rocks 

show a wide range of densities with most values in the 2.6 gm/cc to 

2.8 gm/cc range. 

The density of Tertiary and Quaternary alluvium is particularly 

difficult to determine since it cannot be sampled directly. A 

reasonable value of 2.0 gm/cc is suggested by Crebs (1976) based on a 

density profile across alluvium west of the Mineral Mountains. 



DATA ACQUISITION 

Instrumentation 

All observed gravity values were obtained with LaCoste and 

Romberg Model G geodetic gravimeter No. 264. This instrument has a 

precision capability of OiOOl 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 Geometries Model G816 

proton precession magnetometer, which measures the earth's total 

magnetic field intensity with a precision of j^ 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 sumer of 1977. A standard looping procedure was used to collect 

these data, with each loop beginning and ending at a field base 

station. Although loops were closed as often as possible, it was 

sometimes necessary to take an entire day for one loop due to the 

rugged and remote terrain throughout the survey area. Access was 

usually by four-wheel drive vehicle, although it was occasionally 

necessary to backpack the gravimeter to a location. One overnight 

trip was necessary to establish stations along a remote ridge in the 

Tushar Mountains. 

Horizontal and vertical control was obtained from U.S.G.S. 

preliminary 7-1/2 minute topographic quadrangle maps. Since the 40-ft 

contour interval of these maps was too coarse to provide control at 

arbitrary locations, stations were established only at benchmarks and 

spot elevations. 

Detailed Gravity Data 

A total of 88 detailed gravity stations were established along 

five profiles in the vicinity of hot springs within the Monroe and 

Joseph KGRA's. Each gravity station was read twice and the readings 

averaged in order to insure accurate data. Loops were closed to base 

station about e\/ery 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 

"Jl" and "J2". 

Detailed Ground Magnetic Data 

A total of 840 ground magnetic stations were established along 19 

profiles in the Monroe Hot Springs area, and a total of 105 stations 

were established along two profiles in the Joseph Hot Springs area. A 

standard looping technique was used to collect the magnetic data, with 

each days work normally consisting of two closed loops taken back to 

Monroe magnetic base. A complete description of the magnetic base is 

given in Appendix 1. 

Station spacing was 20 m in areas of special interest, i.e., near 

the hot springs, and 50 m elsewhere. Five readings were taken at each 

station and then 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 magnetic noise. 

However, this noise was easily recognized by erratic magnetometer 

readings and no reading was attempted in areas immediately under or 

adjacent to the power line. 



DATA REDUCTION 

Gravity Data Reduction 

Both regional and detailed gravity data were reduced on the 

University of Utah UNIVAC 1108 computer using FORTRAN software 

available in the Department of Geology and Geophysics. The reduction 

program converted instrument readings to relative gravity values using 

the appropriate gravimeter scale constants. Drift corrections were 

made assuming linear drift between the initial and final base station 

readings of a loop. Observed gravity values were computed as the 

difference between the drift-corrected station value and the observed 

gravity at the base station. Theoretical gravity values at sea level 

were calculated using the International Gravity Formula of 1934 

(Swick, 1942). A free-air correction factor of 0.30861 mgal/m and a 

Bouguer correction density of 2.67 gm/cc were used, resulting in a 

total elevation correction of 0.19683 mgal/m applied above the chosen 

datum of sea level. 

Although the chosen Bouguer correction density does not reflect 

the average density of surficial volcanic rocks found throughout the 

survey area (Table 1), the choice is considered reasonable. This 

value does represent the average density for crustal rocks above sea 

levfel (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, i t w i l l be possible to t i e the 

surveys together for future regional studies. 

Simple Bouguer gravity anomaly values were determined by 

subtracting the theoretical gravity values from the observed gravity 

values. Complete Bouguer gravity anomaly values were computed by 

adding terrain corrections (determined by techniques described in the 

next section) to the simple Bouguer gravity anomaly values. 

A total of 953 station locations and their respective complete 

Bouguer gravity anomaly values were then machine plotted on a map at a 

scale of 1:62500. Fifteen additional stations were incorporated into 

the map from the work of Fishman (1976). These data were then 

hand-contoured at a 1-mgal Interval . Twenty station values were found 

to be inconsistent with surrounding data probably due to elevation 

errors and were omitted, leaving a total of 948 stations used to 

construct the map. Figure 14 shows the f inal complete Bouguer gravity 

anomaly map contoured at a 2-mgal in terva l . 

A total of 88 gravity stations established along detailed 

prof i les were reduced in the same manner as the regional data except 

that the reduction program was modified to accept elevation data to 

the nearest 0.1 f t (0,03'm), Principal facts for both the regional 

and detailed gravity stations are given in Appendix 5. 

Gravity Terrain Corrections 

Extreme topographic re l ie f within the survey area required that 

terrain corrections- be taken out to a radial distance of 167 km (100 

miles) from each stat ion. After examining possible techniques and 
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available software, a three-part procedure was chosen to compute the 

terrain corrections. The three parts cover adjacent areas referred to 

as the inner, intermediate, and outer zones. For all three zones, the 

terrain corrections were computed assuming a density of 2.67 gm/cc. 

The inner-zone terrain correction covers the area through zone E 

of the Hayford-Bowie (U.S.C. & G.S,) terrain correction charts (Swick, 

1942), I.e,, out to a radial distance of 1.28 km from the station. 

Standard U,S,C. & G.S. templates were used to estimate visually the 

compartment elevations. For those eases in which the corrections in 

zone C, 0, 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 incTined 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 ihtermediciterzohe terrain corrections were computed using a 

FORTRAN program written by Hardman (1964) as modified by Carter 

(1.978). The program used a "digital terrain model", available from 

Fishman (1976) j. which was'prepared .by digitizing topographic maps on a 

1-km grid. The correction is computed for the area between inner ahd 

outer squares centered on the station and measuring 2 km and 40 km on 

a side, respectively. There Is some mismatch in going from the 

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

correction by approximating the gravity effect of a rectangular 

compartment with a vertical line mass at the center of the 

compartment. Correction is made fpr the effect of the earth's 

curvature. For this survey, digitized topography on a 3-minute grid 

was obtained from the U.S. Geological Survey.in Denver and used to 

compute terrain corrections for the circular area from 22.6 km to 167 

km radial distance from the station. The inner radius of 22.6 km was 

chosen so that it contained the same amount of surface area as the 

40-km outer square of the intermediate zone. Although some error is 

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

above procedure should minimize the error. 

The total terrain correction for each station was taken as the 

sum of the inner, intermediate, and outer-zone corrections for that 

station. The largest correction was 51.14 mgal for the station 

located on Mount Baldy (elevation 3680 m) in the Tushar Mountains. 

The smallest correction was 1.83 mgal for a station in gently rolling 

terrain near the Pavant Ranger Station. The average terrain 

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

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

MH140 

MH140 

MH149 

MH493 

MH498 

MH511 

MH548 

MH606 

MH719 

MH875 

MH933 

"A" 
(mgal) 

2.99 

2.99 

2.13 

4.03 

3.62 

3.78 

3.76 

3.77 

6.98 

3.73 

6.44 

RS5 

76-146 

RS45 . 

RS94 

RS96 

RSI 03 

RS82 

RSI 26 

RSI 23 

76-133 

RS65 

"B" 
(mgal) 

2.39 

2.89 

2.84 

3.24 

2.87 

2.95 

3.11 

3.42 

6.26 

5.36 

5.24 

A-B 
(mgal) 

+0.60 

+0.10 

-0.71 

+0.79 

+0.75 

+0.83 

+0.65 

+0.35 

+0.72 

-1.63 

+1.20 

R.M.S. Difference = 0.85 mgal 

Sources of previous data: 
I 

"RS" stations - Sontag (1965) 
"76" stations - Gravity and Magnetics class, Univ. of Utah, 

Fall, 1976, under supervision of K. L. Cook. 
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Comparison was made between 11 corrections of this surviey with 

terrain corrections determined at the same locations by previous 

investigators. The results of this comparison are shown in Table 2. 

Close agreement between values cannot be expected since the 

corrections from previous surveys were taken out to a distance of 58 

km only, whereas in this survey the terrain corrections were taken out 

to 167 km. This difference is the apparent cause of generally higher 

values determined In the present survey. Also, terrain corrections in 

the previous surveys were made with 15-minute topographic quadrangles, 

whereas terrain corrections for the present study were made with 7-1/2 

minute quadrangle maps. In view of the different techniques and maps 

used, the comparison does Indicate that the terrain corrections 

determined herein are reasonable values, and apparently no gross 

errors were made. 

Ground Magnetic Data Reduction 

The first step in reducing the ground magnetic data was to 

average the five total maghetic 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 area! extent of the magnetic surveys, corrections were not made 

to remove the earth's main magnetic field gradient. Diurnal-corrected 

values were then subtracted from the total magnetic field intensity 
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value at the Monroe magnetic base to Obtain the drift-corrected total 

magnetic field Intensity anomaly. A listing of magnetic anomaly 

values for all magnetic profiles is given in Appendix 6. 

The reduced ground magnetic data collected in the Monroe Hot 

Springs area were plotted as profiles and hand-smoothed to reduce the 

effects of both cultural noise and noise due to surficial volcanic 

rocks. Smoothed values were plotted on a map at a scale of 1:4800 at 

50-m intervals along the profiles and contoured at an interval of 100 

gammas. The resultant total magnetic intensity anomaly map is shown 

in Figure 15. 

Error Analysis 

Errors associated with the ground magnetic data are difficult to 

estimate quantitatively. Re-occupied magnetic stations were generally 

repeatable to within 10 gammas, which is a reasonable estimate of the 

error therein. However, the magnetic clata are subject to terrain 

effects, cultural noise, and near-surface volcanic rocks within the 

survey area. These effects must be considered when Interpreting the 

magnetic data. 

Errors associated with gravity data can be attributed to 
i 

uncertainties in horizontal and vertical eohtrpl, t idal effects, 

.Instrument d r i f t , terrain corrections, and the Bouguer reduction 

density. These errors w i l l be analyzed for both the detailed and 

regional gravity data considering an "average" case for a station i n 

moderate te r ra in , and a "worst-possible" case for^a station at extreme 

elevation in rough ter ra in. 
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Consider first the detailed gravity data collected along the 

precisely surveyed profiles. Vertical control was guaranteed to ĵ  0,1 

ft (0.03 m) which corresponds to 0.006 mgal error. Horizontal control 

error is negligible. Since the data were not corrected for tidal 

effects, errors therein shall be Included in the estimate for 

instrument drift. Considering that loops to base station were closed 

about every hour, the average error is estimated to be 0.05 mgal but 

could be as high as 0.15 mgal In the worst case. Terrain correction 

errors are estimated using the "rule-of-thumb" suggested by Plouff 

(1977, oral communication) of 10 percent of the total terrain 

correction. Following this guideline an average terrain correction 

error of 0,5 mgal should be expected, and possibly up to 1,0 mgal in 

the worst case. Errors associated with, the Bouguer reduction density 

are thought to be small due to relatively low relief encountered along 

the detailed gravity profiles. In summary, the detailed gravity data 

are subject to an average error of about 0.6 mgal and possibly 1,2 

mgal error in the worst case. 

The regional gravity data are subject to the same errors as the 

detailed data, but the magnitude of the errors is greater due to less 

accurate vertical control and extreme topographic relief. Horizontal 

and vertical control were obtained from U.S.G.S, preliminary 7-1/2 

minute topographic quadrangles. Horizontal control error is again 

estimated as negligible. Vertical control error is dependent on the 

type Ojf station occupied. U.S.G.S. bench mark elevations are subject 

to negligible error, whereas spot elevatiohs are subject to errors of 

one tenth the map contour interval^ in this'case 4 ft (J. Zuck, 1978, 
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oral communication). Since most gravity stations were established at 

spot elevations, an average vertical control error of 0.2 mgal is 

estimated, but could be as high as 0.4 mgal. Errors due to tidal 

effect and instrument drift are significant since regional gravity 

loops were often closed only once per day. An average error of 0.1 

mgal is estimated, with a worst case estimate of 0.4 mgal. These 

estimates are based on comparisons of simple Bouguer values at 11 

stations which were occupied twice during 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 the 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 believed 

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 
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used for Bouguer and terrain corrections. 
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terrain correction. These effects were smoothed put 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 in,the map reduced at'2.5 gm/cc are more positive, which is 

apparently the result of the lower Bouguer reduction density. The map 

reduced at 2,5 gm/cc is judged to present smoother and more 

"realistic" data than the 2,67 gm/cc redyction density map, even 

though the differences are not strongly pronounced. This is believed 

to be an indication that 2.5 gm/cc is a more accurate Bouguer 

reduction density than the 2,67 gm/cc used'. 



DATA PROCESSING 

It was considered desirable to process the regional gravity data 

in order to study both the regional gravity trends and the residual 

gravity after removal of the regional gravity. The technique chosen 

•to accomplish this was to fit polynomial surfaces of different orders 

to the gravity data as described by Montgomery (1973). Although this 

method is not as quantitative as-wavelength filtering in terms of the 

actual wavelengths in the data that are filtered, it does have the 
I ' 

advantage of being less troubled by edge effects'. Since the gravity 

data show a steep gradient along the northern portion of the survey 

area, the minimization of edge effects was considered highly 

desirable. A number of recent gravity surveys- (Crebs, 1976; 

Brumbaugh, 1977; Sawyer, 1977; and Case, 1977) have used both 

polynomial fitting and wavelength filtering to produce residual 

gravity maps. Although some differences between the two types of maps 

have been observed, they generally produce similar residual maps. For 

this reason, polynomial fitting alone was considered sufficient to 

accomplish the goal ^̂  pemoving the regional trends. 

Preparation of Oata 

To enable machine-contouring of the polynomial surfaces and 

residual gravity maps, it was necessary to produce data on a regular 

grid from the raridomly-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 1-mgal 

interval; The Universal Transverse Mercator (UTM) grid system of 1-km 

grid spacing was used. An array of 47 by 58 data points was thus 

generated, covering the area from 368 km E to 414 km £, and from 4233 

km N to 4290 km N, respectively, within zone 12 of the UTM grid 

system. This data grid was machine-contoured at a 2-mgal interval and 

the resulting complete Bouguer gravity anomaly map is shown in Figure 

18. 

It is important to consider the aliasing effect of the 

digitization process. The 1-km digitizing interval will cause 

aliasing of all frequencies in the data higher than the Nyqulst 

frequency of 0.5 cycles/km. It must be noted that the original 

acquisition of the data also causes aliasing, although a specific 

Nyqulst frequency cannot be calculated for the irregularly spaced 

station data. However, since 948 stations were used to construct a 

map covering about 2600 km^, the average station density is about 0,36 

stat1on/km2. 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 complete Bouguer gravity anomaly 

maps generated from random and gridded data (Figs. 14 and 18, 

respectively) shows them to be similar. 
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Figure 18. Complete Bouguer gravity anomaly map of the survey area. 
Machine-contoured from 1-km digit ized data. 
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Polynomial Surface Fi l ter ing 

All polynomial surface calculations were made using FORTRAN 

computer programs or iginal ly written by Dr. Jerry R Montgomery. The 

gridded regional gravity data was used to compute polynomial surfaces 

of orders 1 through 10 which represent a best f i t 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 f i t to 

the data. The breaks on the curve shown at the t h i r d - , f i f t h - , and 

seventh-order polynomials indicate these to be the best choices. The 

polynomial surfaces and residual gravity maps for these orders were 

then machine-contoured at a 2-mgal in terva l . A tenth-order polynomial 

surface and residual map were also produced since this high-order 

surface closely approximates the original data and is similar to a 

low-pass gravity map. The t h i r d - , f i f t h - , seventh-, and tenth-order 

polynomial surfaces are shown in Figures 20, 21, 22, and 23, 

respectively. The corresponding residual complete Bouguer gravity 

anomaly maps are shown in Figures 24, 25, 26, and 27, respectively. 
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Figure 20. 3rd-order polynomial surface gravity anomaly map. 
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Figure 21. 5th-order polynomial surface gravity anomaly map. 
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Figure 22. 7th-order polynomial surface gravity anomaly map. 
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Figure 23. lOth-order polynomial surface gravity anomaly map. 
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Figure 24. 3rd-ordcr polynomial residual gravity anomaly map. 
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Figure 25. 5th-order polynomial residual gravity anomaly map. 
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Figure 26. 7th-order polynomial residual gravity anomaly map. 
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Figure 27. lOth-order polynomial residual gravity anomaly map. 



INTERPRETATION 

Methods of Interpretation 

Both qualitative and quantitative techniques were used to 

interpret the gravity and ground magnetic data into a coherent 

geologic picture. The major features of the. regional gravity data 

were first qualitatively correlated with known geologic features. 

Polynomial residual gravity maps were also studied to help clarify 

those features 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 manner, and include four models In 

the Monroe Hot Springs area and two models for the Joseph Hot Springs 

area. 

Interpretative geologic cross sections were constructed using 

both forward and inverse two-dimensional gravity and magnetic modeling 

techniques. The specific computer programs used to accomplish this 

are described by Snow (1978) and employ techniques developed by 

Talwani and others (1959) and Talwani (1965). Although the programs 

are capable of modeling finite strike-length ("2-1/2-D") bodies, this 

option was not used since in most cases the advantages are outweighed 

by the added complexity of the technique (John H. Snow, 1978, oral 

eommunication). 

Modeling Of the ground magnetic, data was relatively simple since 



65 

the program calculates the magnetic effect of an arbitrarily-shaped 

two-dimensional body, i.e., it is possible to include the surface 

topography in the model itself. Modeling of gravity data in areas of 

extreme topographic relief presented a more complex problem since the 

complete Bouguer gravity anomaly values had been reduced to a datum of 

sea level using a Bouguer reduction density of 2.67 gm/cc. Modeling 

of the complete Bouguer gravity anomaly values directly would be 

inappropriate due to large masses of low density volcanics in the 

Pavant Range, northern Sevier Plateau, and Tushar Mountains. As 

mentioned previously, the complete Bouguer gravity anomaly values over 

these regions are more negative than if they had been reduced to a 

datum using a more appropriate density, i.e., 2.3 to 2.5 gm/cc. The 

quantitative estimates of depth, etc. in the geologic cross sections 

would be improperly biased unless some correction is made for this 

effect. 

Initially it was thought that the problem could be solved by 

using the technique of Smith (1973), in which free-air gravity anomaly 

values are modeled and the surface topography is included in the 

model. This method essentially lets the modeling program perform the 

Bouguer reduction, and additionally corrects for the gross trend of 

the terrain, i.e. the trend perpendicular to the profile direction. 

Unfortunately, the technique does not correct for terrain effects due 

to surface irregularities near the station. A few tests on the data 

in this survey showed such effects to be significant in the free-air 

gravity anomaly values, thereby making it impractical to model such 

"noisy" data. 
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A technique better suited to the data of this survey, though 

still hot ideal, is that used by Brown (1974). This method uses what 

is referred to as the "corrected" complete Bouguer gravity anomaly 

determined by the equation,: 

C = C + 6.01276 (2.67 - D) H + ((D/2.57) - 1) TC 

where: 

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

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

D = Density o1̂  mass above datum in gm/cc. 

H = Height of station .above datum in feet. 

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

It should be noted tliat this equation differs from that given by Brown 

(1974) in that I have changed the sign of the second term from 

negative to positive. Ah examination of his profiles showed that 

apparently he used the equation as given herein, and the discrepancy 

is the result of a typographical error. 

The concept of this corrected complete Bouguer gravity anomaly is 

simple. The datum is chosen as the lowest station elevatioh along a 

profile, and all gravity values along that profile are then reduced 

down to the datum using a more appropriate density for the surface 

material than 2.67 gm/cc. The terrain cdrrectibn is also recalculated 

using the new density. The corrected complete Bouguer gravity anomaly 

values are now assumed to Tie 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 eTevatipn as one specified 

density, even though this might contradict the known geology. 

The locations of gravity profiles are shown in Figure 28-, and 

detailed ground magnetic profile locations are shown in Figures 12 and 

13. Profiles were selected such that'they cross perpendicular to the 

trend of the various anomalies as much as possible' in order to satisfy 

the two-dimensional modeling assumption. Regional gravity profiles 

were located near to or through gravity stations whose corrected 

complete Bouguer gravity anomaly values were p r o j e c t e d onto the 

profile along the trend of the gravity contours. All gravity values 

were corrected to a datum equal to the elevation of the lowest station 

along the profile, ahd 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. 

All models were constructed by first compiling an initial model 

from the known structure, 11 thology,, 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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Figure 28. Map of survey area showing location of gravity profiles. 
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•possible by adding subsurface bodies only when necessary, Regional 

profiles were modeled first, and then used as guidelines for modeling 

of the detailed profiles. Although the cross sections shown herein 

are not unique, they are believed tO: show reasonable interpretations 

of the subsurface geology. 

Regional Gravity Survey 

1) Complete Bouguer Gravity Anomaly Map 

In general, gravity features on this map (Fig. 14) can be clearly 

correlated with the known geology. Major features of the map will be 

quaTitatively discussed here, whereas quantitative interpretation of 

features along selected profiles is provided later. 

One of the most striking features of the map is the steep 

regional gravity anomaly containing over 30 mgal relief which lies in 

the southern Pavant Range. The gradieht follows closely the contact 

between sedimentary rocks and Bullion Canyon Volcanics, which is 

believed in part to be the cause of the gradients Other subsurface 

changes which may contribute to this gradient are the.deepening of the 

Hoho 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 a rea. G r a v i t y contours in the Sevier Valley 

graben west of Monroe indicate that the :graben either becomes 

shallower from north to south towards the Antelope Range, or 

alternatively,, the downdropped block becomes more dense to the south 
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as would result from thinning of the low-density Arapien salt-shale 

formation known to underlie Sevier Valley near Richfield, A smaller 

graben is indicated by closed gravity contours in the vicinity of 

Joseph. The lowest gravity values in the survey area are found just 

south of Marysvale. The large somewhat circular gravity.,low here is 

interpreted as due to a deep graben.- Although the circular shape 

might suggest a caldera as the source of this anomaly, this 

interpretation is not considered viable because of the absence of 

closely associated ash-flow tuffs that are a necessary component of 

caldera development. A smaller graben southeast of the Marysvale 

graben in the area known as the "elbow" is indicated by the extension 

of the Harysvale Valley gravity low into this region. 

Grav-ity gradients are associated with most of the Basin and Range 

normal faults found throughout the survey area. The Sevier, Elsinore, 

Dry Wash, and Tushar faults are all clearly expressed in the gravity 

data due' to the density contrast between the volcanics and alluvium. 

Two previously unmapped faults are. indicated by gravity gradients on 

the southeast and northeast side of the Marysvale Valley graben. The 

fault on the southeast side has no apparent surface expression, and 

trends northeast crossing the valley just north of Piute Reservoir. 

The fault indicated by the gravity gradient on the northeast side of 

the Marysvale Valley graben trends northwest and Is believed to lie 

between the Sevier River and the Bullion Canyon Volcanics mapped due 

west of Marysvale by Willard and Callaghan (1962). The East Branch 

Tushar fault, mapped by Willard and Callaghan (1962), is not 

manifested In the gravity data, and therefore must be of very limited 
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throw or cause l i t t l e density contrast. 

The belt of Igneous intrusions trending east-northeast across the 

survey area do not individually express themselves in the gravity 

data.' A small deflection in the contours a few km northeast of the 

Red Hi l ls caldera may be related to the central intrusive..in the 

Antelope Range, but this is not certain. The Dry Creek Canyon 

intrusion is not manifested in the gravity data. A large circular 

gravity high in the northern Sevier Plateau east of Monroe may be due 

to a large Intrusive body here, as suggested by the exposed Monroe 

Canyon Intrusion which Ties on the southern side of this anomalyi 

In general, gravity lows are observed over known calderas in the 

survey area. These gravity lows are believed due to low-densi'ty 

volcanic f i l l providing a contrast with denser surrounding and 

underlying sedimentary and/br igneous rocks. The Mount Belknap 

caldera is expressed clearly as an oval-shaped gravity low of about 10 

mgal re l ie f . The Big John caldera corresponds with a small closed 

gravity low and a. perturbation of the contours on the south side of 

the Mount Belknap caldera gravity low. The Red HiTls caldera 

corresponds with a circular gravity low of about 3 mgal closure. The 

signature over the Three Creeks cauldron is not clear, i t present at 

a l l . Although the gravity map does show distrubed contours in this 

area, without further geologic information ho interpretation can be 

made. 

A linear gravity anomaly of about 10 mgal re l ie f l ies across the 

west-central portion of the survey area, and trends east-northeast 

along the northern edge of the Mount Belknap and Red Hi l ls caldera and 
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be l t of i n t rus ive rocks. Where th i s trend in tersects the Sevier f a u l t 

zone, the grav i ty gradient along the Sevier f a u l t i s c lear ly 

d isrupted. This d isrupt ion may be due to th icker accumulations of 

low-density material in t h i s por t ion of the northern Sevier Plateau, 

possibly ind ica t i ve of another volcanic source area here. 

Two small closed grav i ty lows in the Clear Creek downwarp are not 

believed re lated to a volcanic source area, but are in terpreted as due 

to accumulations of low-density Joe Lo t t Tuff or Sevier River 

formation in small basins. 

2) Polynomial Surface and Residual Gravity Anomaly Maps 

Anaysis of the polynomial surface grav i ty anomaly maps (Figs. 20 

to 23) shows an in te res t ing progression from the low-to-high-order 

surfaces. The th i rd -order surface shows a large circular-shaped low 

centered near Marysvale with two arms extending outward, one west 

towards the Mount Belknap cladera and the other north along Sevier 

Val ley. The f i f t h - o r d e r surface shows fu r ther development of th i s 

pattern as well as separation of the northern Sevier Plateau gravi ty 

high in to two d i s t i n c t highs. The seventh-order surface shows almost 

f u l l development of the grav i ty low extending eastward in to the 

northern Sevier Plateau from the Marysvale Valley low. The 

tenth-order surface (F ig . 23) i s perhaps the most s i gn i f i can t of a l l 

the polynomial surface maps generated in that i t shows the strongest 

grav i ty features and f i l t e r s out minor i n f l ec t i ons associated wi th 

weaker features. The strongest gravi ty features observed are the 

Sevier Valley and Marysvale Valley grabens and associated lows, the 



73 

Pavant Range regional gravity gradient, the Mount Belknap caldera 

gravity low, the low extending eastward out of the Marysvale Valley 

graben into the generally high gravity values over the northern Sevier 

Plateau, and the gravity high over the Tushar Mountains. Anomalies 

correlated with the Big John and Red Hills calderas. Three Creeks 

cauldron. Clear Creek downwarp, and Joseph graben are not seen in the 

tenth-order surface and are minor features in terms of the regional 

geology in the survey area. 

With some exceptions, the 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 (1962b) does suggest a lineation near the 

northwest-trending gravity gradient northeast of which sedimentary 

rocks extend farther southwest. This could be explained as a line 

northeast of which the Pavant thrust carried sedimentary rocks farther 
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southeastward. Another noteworthy feature in the residual maps is the 

closed gravity low in the northern Sevier Plateau shown on the 

seventh-order residual map. This could also indicate a volcanic 

source area here, although no specific geologic evidence for this is 

seen in the geologic map of Callaghan and Parker (1961a). 

3) Interpretive Geologic Cross Sections 

a) Sevier Valley Profile 

The gravity changes along this profile (Fig. 29) are interpreted 

as due to combinations of effects from the Sevier Valley graben and 

changes in thicknesses of both sedimentary rocks and Bullion Canyon 

Volcanics. The gravity low is believed due to the alluvial-filled 

Sevier Valley graben lying between the Elsinore and Sevier faults. 

The depth estimate of 1300 m actually refers to the combined depth of 

alluvium, Joe Lott Tuff, and Arapien salt-shale, all of which are 

expected to have a density of about 2.0 gm/cc. 

It was found impossible to fit the gravity data using a steeply 

dipping contact along the Sevier fault. Although this fault is shown 

as rather gently dipping, it is actually believed to consist of a 

complex zone of en echelon faulting. A more precise interpretation of 

the nature of the faulting here is shown later when the detailed 

gravity data across the Red Hill Hot Spring are interpreted. The 

Elsinore fault is shown as vertical since the low station density 

across this feature did not constrain the model, otherwise. 

An interesting aspect of the model is that the Sevier Valley 

graben is shown as asymmetrical. This asymmetry is apparent in the 
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regional gravity map (fig. 14) as the main gravity low is centered 

closer to the west side of the valley. This may indicate that the 

bedrock-alluvium contact is steeper on the west side of Sevier Valley. 

Deeper structures in the model are reasonable, but largely 

conjectural. Beneath the Bullion Canyon Volcanics on either side of 

the valley, a body of 2.6 gm/cc density is shown representing 

sedimentary rocks. This body thins westward while a denser 

sedimentary section of 2.8 gm/cc density thickens across the 

Cordilleran "hingeline" of Utah as described by Stokes (1976). A 

large intrusive body is shown underlying the northern Sevier Plateau 

at the east end of the profile. The probable existence of an 

intrusive body here is indicated by the exposure of quartz monzonite 

in Monroe Canyon just south of this profile. Although the density of 

2.8 gm/cc shown for this intrusive body may be slightly higher than 

expected for this unit, 2.8 gm/cc is still a reasonable density and it 

was necessary to use this value to fit the observed gravity data, 

b) Pavant Range - Marysvale Valley Profile 

This profile (Fig. 30) shows a total gravity relief of about 70 

mgal between the Pavant Range and Marysvale over a distance of less 

than 50 km. Although much of this steep gradient could be due to 

deepening of the Moho across the Basin and Range - Colorado Plateau 

transition zone, it has been suggested by Snow (1978) that much of 

this gravity relief might be explained by near-surface geologic 

changes. In order to test this hypothesis and its applicability here, 

the model shown in Figure 30 was constructed by fitting the gravity 

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

The gravity data were successfully modeled within the upper 6 km 

of the crust by assuming both lateral changes in the density of 

underlying sedimentary rocks and a large density contrast between 

Paleozoic carbonate rocks and Tertiary volcanics of the Marysvale 

Volcanic field. The sedimentary rocks are shown as changing density 

from 2.8 gm/cc on the north to 2.6 gm/cc on the south. If one 

considers these bodies to represent Paleozoic and Mesozoic sedimentary 

rocks, respectively, this picture is consistent with the changes in 

the sedimentary sequence across the Cordilleran "hingeline" as 

described by Stokes (1976). Additionally, the densities shown are 

reasonable since the Paleozoic section here is largely limestone and 

dolomites, and the Mesozoic section consists of less dense sandstones 

and shales. Although Mesozoic Navaho Sandstone is known to crop out 

south of the Pavant thrust, the extent of this unit at depth is not 

known and cannot be determined from the sparse gravity data in this 

area. One sample of Navaho Sandstone collected in this area (sample 

MH415, Appendix 3) gave a density of about 2.4 gm/cc. Therefore, 

since we cannot expect to differentiate the volcanics and Navaho 

sandstone here, both units were modeled at 2.4 gm/cc density. It 

should be emphasized that until additional geologic control (including 

rock densities) are obtained in this area, the exact proportion of the 

contribution to the gravity effect of the near-surface rocks versus 

the effect of deepening of the Moho must be considered uncertain. 

A body of low-density material about 500 m thick is shown across 
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the Clear Creek downwarp. This body represents the Joe Lott Tuff 

Member of the Mount Belknap Volcanics which accumulated here during 

eruption of the Mount Belknap caldera. 

The rise in gravity values across the Antelope Range has been 

modeled as an upwarp in the underlying sediments. An equally 

reasonable interpretation would show this high as due to intrusive 

material under the Antelope Range. 

The alluvial-filled graben shown beneath Marysvale slopes gently 

on the north side to a depth of 1200 m. As with the Sevier Valley 

graben, the valley fill may in part consist of Joe Lott Tuff which 

presents no appreciable density contrast with alluvium. A steep 

gravity gradient on the south end of the Marysvale Valley graben is 

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

c) Mount Belknap Caldera Profile 

The gravity low over the Mount Belknap caldera (Fig. 31) is 

interpreted as due to low-density volcanic material presenting a 

density contrast with denser sedimentary and intrusive rocks. 

Assuming a density contrast of 0.2 gm/cc between the volcanics and 

sedimentary rocks, the caldera fill is shown to extend to a depth of 

2500 m below the surface. 

An alternative interpretation of the gravity low is possible if a 

significant density contrast exists between the Mount Belknap 

Volcanics in the caldera and surrounding Bullion Canyon Volcanics. 

However, since the geologic control data do not support this 

possibility, the first interpretation is preferred. 
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The model of the Mount Belknap caldera shown here is similar to 

that shown by Karig (1965) over the Bonanza caldera in the San Juan 

volcanic field of southwestern Colorado. They are similar in terms of 

the size of the caldera, the magnitude of the gravity low observed, 

the density contrast used, and the Interpreted depth of volcanic fill. 

Although the model shown in Figure 31 does not consider the region 

below the bottom of the volcanic fill, it is reasonable to expect a 

crystalline batholith, perhaps granitic in composition, beneath the 

caldera. Since 2.6 gm/cc is a reasonable density for both sedimentary 

and intrusive rocks, no attempt was made to differentiate these units 

in the model. 

d) Tushar Mountains - Sevier Plateau Profile 

The gravity low shown along this profile (Fig. 32) is interpreted 

as due to the Marysvale Valley graben. The model Indicates about 1200 

m of alluvial fill, which may include considerable thicknesses of the 

Joe Lott Tuff. The west side of the graben is marked by the'Tushar 

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

Deer Trail Mountain to expose sedimentary rocks lying beneath the 

Bullion Canyon Volcanics. The east side of the graben "is marked by a 

vertical fault not shown on the geologic map of Willard and Callaghan 

(1962), but nevertheless supported by a distinctly linear contact 

between alluvium and Bullion Canyon Volcanics about 10 km in length 

located just east of the Sevier River. ;. 

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

few kilometers east of the above unnamed fault, and coincides with 
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alluvium between volcanics mapped by Willard and Callaghan (1962). 

This graben is typical of the zone between the Sevier Plateau and the 

Marysvale Valley graben which is believed to contain numerous en 

echelon faults of relatively small displacement. 

It was necessary to model a large body of 2.8 gm/cc density 

beneath the Sevier Plateau to fit the gravity data, which possibly 

indicates the presence of a large intrusive mass at depth. Numerous 

occurrences of alunitic alteration in this portion of the Sevier 

Plateau (Willard and Callaghan, 1962) indicate past hydrothermal 

activity, thereby lending support to the suggestion of a volcanic 

source area with a large intrusive mass at depth. 

Detailed Gravity and Ground Magnetic Surveys 

1) Monroe Hot Springs Area 

a) Total Magnetic Intensity Anomaly Map 

This map (Fig. 15) shows a strong magnetic gradient with contours 

trending parallel to the Sevier fault along the entire length of the 

map. High magnetic values are observed over alluvium and low magnetic 

values are observed over Bullion Canyon Volcanics of the Sevier 

Plateau. This is interpreted as due to magnetite in the alluvium in 

contrast with essentially non-magnetic altered volcanics found east of 

Monroe. The details of the map are believed controlled by the action 
i 

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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a l luv ium around the Red H i l l tu fa mound. As the contours extend 

southwestward,, they broaden and form a large "nose" swinging out in to 

the va l ley . This nose is possibly the resu l t of surface waters 

f lowing out of Sand Canyon and a l t e r i ng the. magnetic nature of the 

alluvium.. A l t e rna t i ve l y , a l l uv ia l material brought down Sand Canyon 

may be less magnetic than tha t from Order Canyon which drains in to the 

Red H i l l Hot Spring area. This second in te rp re ta t ion i s p lausib le 

since basal t ic andesite of the Bu l l ion Canyon Volcanics i s mapped in 

the drainage of Order Canyon but not i n the drainage of Sand Canyon, 

and basal t ic andesite i s presumed to be the source of the magnetic 

a l luv ium. 

Of pa r t i cu la r In te res t is the l inear magnetic low which extends 

southward almost 1 km from the central tu fa mound of the Monroe Hot 

Springs. This low is aligned with the Sevier f a u l t and is in terpreted 

as due to a l t e ra t i on of magnetite i n the al luvium by f l u i ds r i s i n g 

along the Sevier f a u l t zone. 

b) Red H i l l Magnetic Pro f i l e {H77-1) 

In th is model (F ig . 33) , the 700-ga(mia magnetic anomaly across 

the Red K i l l Hot Spring i s shown due to a body of magnetic al luvium 

and/or volcanics in Sevier Val ley. The magnetic suscep t ib i l i t y value 

of 0.003 c .g . s . un i ts used for the, body is reasonable as suggested by 

a measurement of 0.0042 Cig.s . uni ts on outcropping ba'saltic andesite 

from the Sevier PTateau. I t i s d i f f i c u l t to imagine a body of 

magnetic a l luv ium extending to the depth indicated in the iiiodel, 

therefore a preferred rn terpre ta t ion is that beneath the alluvium 
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there lies a block of magnetic basaltic andesite downdropped to the 

,west along the Sevier fault zone. The depth to the Inferred Volcanic 

layer under the alluvium cannot be interpreted from the magnetic data 

as there would be no significant susceptibnity contrast across the 

maghetic alluvium-basaltic andesite interface. 

The southeastern edge of the magnetic alluvium body shown in the 

model does not coincide with the near-surface bedrock-alluvium contact 

revealed by the thermal gradient drillholes. This is believed due to 

alteration of magnetite in the magnetic alluvium near the Red Hill Hot 

Spring by fluids rising along a fault. As later models substantiate, 

the fault related to the. Red Hill Hot Spring is probably not the main 

branch of the Sevier Fault Zone, but rather a major en echelon fault. 

To distinguish between this important fault and the Sevier Fault zone 

in general, the name Red Hill fault is. suggested and will be used 

herein-

c) Red Hill Gravity Profile ("RH") 

The linear nature of the gravity observed along this profile 
I 

(Fig.. 34) eliminates any Interpretation showing a large displacement 

Of materials of different density along the Red Hill fault. The 

interpretation shown in this model is that the Sevier fault zone 

consists of a number of en echelon faults, of which the Red Hill fault 

is an important member. The gravity model suggests that a downdropped 

block of Bullion Canyon Volcanics lies between the main branch of the 

Sevier fault and. the Red 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 Canyon 

Volcanics as suggested by the geologic control data. The dip on the 

Red Hill fault is shown as vertical as the gravity could not resolve 

the subsurface otherwise. West of the main branch of the Sevier 

fault, the alluvium is shown to extend to a depth of 1300 m as 

suggested by the regional gravity profile constructed across 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 
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Figure 36. Interpretive geologic cross section along Sand Canyon 
gravity profile (SC). Densities shown in gm/cc. 
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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 Jl. An 

important feature of this model is that there has been relatively 

little displacement of volcanics by the Dry Wash fault, and 

consequently the volcanics should lie at a relatively shallow depth on 

the downthrown (west) side of the fault. 

b) Joseph Gravity Profile (J2) 

This profile (Fig. 38) was extended beyond the limits of the 

detailed gravity coverage in order to examine the full extent of the 

gravity anomaly. Gravity stations from the regional gravity survey 

were incorporated from west of the town of 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 depth of about 700 m beneath Poverty 

Flat. Alluvium above the Bullion Canyon Volcanics probably includes 

significant thicknesses of Joe Lott Tuff, but the alluvium and tuff 

are modeled as one since no density contrast between them is expected. 

It should be noted that the lack of an anomaly corresponding with 

the Dry Wash fault is explained as due to relatively little 

displacement along the fault. However, the fault may extend to 

considerable depths and be a major feature of importance to geothermal 

exploration despite the fact that it creates no appreciable density 

contrast. 



SUMMARY AND CONCLUSIONS 

Regional gravity data were collected throughout a portion of 

south-central Utah in the vicinity of Monroe and Marysvale. These 

gravity data were reduced to a datum of sea level using a Bouguer 

reduction density of 2.67 gm/cc. Terrain corrections were computed 

out to a radial distance of 167 km from the station also assuming a 

density of 2.67 gm/cc. A complete Bouguer gravity anomaly map was 

compiled from this data incorporating a total of 948 gravity stations. 

Analysis of the complete Bouguer gravity anomaly map reveals a 

strong correlation with most structural features mapped in the survey 

area. A large regional gravity gradient in the northwest portion of 

the survey area may be due to the contrast of dense sedimentary rocks 

with less dense Tertiary volcanics of the Marysvale volcanic field, as 

well as a lateral change in the density of the sedimentary rocks 

across the Cordilleran hingeline, and only partly the result of 

changes in depths to the Moho across the Basin and Range-Colorado 

Plateau transition". Gravity lows are seen over the alluvial-filled 

grabens of Sevier and 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 grav i ty contours is aligned wi th the northern edge of the 

calderas and igneous in t rus ions and appears re lated to the Wah 

Wah-Tushar mineral be l t of southern Utah. The gradient along the 

Sevier f a u l t i s disrupted where t h i s trend in tersects the northern 

Sevier Plateau. This d isrupt ion may indicate the presence of a 

volcanic source area in t h i s por t ion of the Sevier plateau. 

Polynomial residual gravi ty anomaly maps were produced and 

analyzed. Generally the residual maps show features s imi la r to the 

or ig ina l gravi ty data, except in those areas of strong regional 

gradients. A residual grav i ty low in the Pavant Range was revealed 

when the regional gradient was removed by a f i f t h - o r d e r polynomial 

surface, and the grav i ty low may indicate a major volcanic source 

area. 

Four regional gravi ty p ro f i l es were modeled using two-dimensional 

forward and inverse algori thms. Subsurface models were constrained by 

both geologic control data and surface geology. A p r o f i l e across 

Sevier Valley shows th i s feature to be an a l l u v i a l - f i l l e d graben of 

about 1300 m average depth, flanked on e i ther side by major Basin and 

Range normal f a u l t s . A p r o f i l e 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 c rus t , and is not necessarily re lated to changes in the 

depth to the Moho across the Basin and Range-Colorado Plateau 

t r a n s i t i o n . A p r o f i l e across the Mount Belknap caldera shows that the 

grav i ty low may be due to low-density volcanic f i l l about 2500 m deep 

assuming a density contract of 0.2 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 magnetic lows over 

altered Bullion Canyon Volcanics east of the Sevier fault. This Is 

believed due to alluvium in Sevier Valley containing up to one percent 

magnetite derived from a basaltic andesite unit of the Bullion Canyon 

Volcanics. A strong magnetic gradient 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 using two-

dimensional modeling techniques. A magnetic profile across the Red 

Hill Hot Spring in the Monroe KGRA shows that the large magnetic 

gradient can be modeled as due to a body of magnetic alluvium and/or 

volcanics in Sevier Valley just west of the Red Hill 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 

Hill Hot Spring, but consists of a zone of en echelon faulting, as 

evidenced by the linear nature of the gravity data. These data were 

modeled with the main branch of the Sevier fault 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 preliminary target sites for drilling as they are probably 

indicative of zones of fracturing and fluid flow. 



APPENDIX 1 

DESCRIPTION OF FIELD BASE STATIONS 

MONROE GRAVITY FIELD BASE STATION 

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

MHOOl 
5357 ft (1633 m) 
380 38.24' N 
1120 7.24' W 
979499.18 mgaU 
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. 

MARYSVALE GRAVITY FIELD BASE STATION 

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

MH477 
5866 ft (1788 m) 
380 26.96' N 
1120 13.80' W 
979437.80 mgal^ 
U.S.G.S. benchmark stamped 
inside white picket fence, 
south of the Chevron station on west side of 
Main Street just north of flashing yellow 
signal, Marysvale, Utah. 

"H83", located 1 m 
approximately 50 m 

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. 

^For documentation regarding observed gravity values and gravity 
base station ties, refer to Appendix 2. 



APPENDIX 2 

GRAVITY BASE STATION TIES 

Tie (A to B) 

University of Utah 
to Richfield 

Monroe to Loa 

Monroe to Beaver 

Monroe to Richfield 

Monroe to Marysvale 

Tie 

Observed Ties 

Looping Technique 

ABABA 

ABA 

ABA 

ABABABA 

ABABABA 

Computed Ties 

A 
Computed 
Difference 
(mqal) 

Observed Difference 
(B-A, mgal) 

-276.91 

- 94.94 

- 49.09 

+ 9.90 

- 61.38 

B 
Published A-B 
Difference Error 

(mqal) (mqal) 

Univ. Utah to Beaver via 
Richfield and Monroe 

Univ. Utah to Loa via 

•335.90 -336.05 + 0.15 

Richfield and Monroe 

Univ. Utah to Richfield 

Richfield to Loa via 
Monroe 

Richfield to Beaver 
via Monroe 

Loa to Beaver via Monroe 

-381.75 

-276.91 

-104.84 

- 58.99 • 

+ 45.85 

-382.00 

-277.05 

-104.95 

- 59.00 

+ 45.95 

+ 0.25 

+ 0.14 

+ 0.11 

+ 0.01 

+ 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 

Sample 

MH002 
MH053 
MH066 
MH068 
MH076 
MH077 
MH087 
MH091 
MH125 
MH127 
MH164 
MH166 
MH202 
MH235 
MH242 
MH254 
MH255 
MH265 '• 
MH312 
MH329 
MH332 
MH358 
MH392 
MH399 
MH409 
MH415 
MH420 
MH460 
MH528 
MH533 
MH614 
MH648 
MH692 
MH712 
MH749 
MH763 
MH799 
MH800 
MH838 

Density 
(gm/cc) 

2.25 
2.31 
2.23 
2.53 
2.22 
2.29 
2.58 
2.34 
2.55 
2.53 
2.04 
2.41 
1.59 
2.20 
2.63 
2.65 
2.47 
2.40 
2.27 
1.90 
2.06 
2.01 
2.36 
2.18 
1.98 
2.37 
1.93 
2.41 
'2.46 
2.44 
2.31 
2.39 
2.31 
2.55 
2.57 
2.49 
2.55 
2.46 
2.56 

Rock Unit 

Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
S 
Tmj 
Tbc 
Tmj 
Tbc 
Tbc 
Ti 
Tbc 
Tm 
Tbc 
Tmj 
Tmj 
Tmj 
Tbc 
Tbc 
S 
S 
Tmj 
Tm 
Tm 
TQb 
Tbc 
Tbc 
Tm 
Tbc 
S 
Tm 
Tbc 
Tbc 
Ti 

Description 

Latite, brownish red 
Latite, light brown 
Chert breccia 
Basaltic andesite, black, vesicular 
Basaltic andesite, black, vesicular 
Basaltic andesite, black, vesicular 
Latite, light reddish brown 
Latite, light brown 
Latite porphyry, purple 
Quartzite, white 
Welded tuff, white 
Basaltic andesite, black, vesicular 
Welded tuff, white 
Tuff, white, altered 
Latite, gray 
Quartz monzonite, white, pink tint 
Quartz latite, gray 
Rhyolite, light gray 
Crystal tuff, light brownish gray 
Welded tuff, white 
Welded tuff, white 
Welded tuff, white 
Crystal tuff, light brown 
Latite, light reddish purple 
SiIty sandstone, yellow (Moenkopi) 
Sandstone, red, cross-bedded (Navajo) 
Welded tuff, grayish white 
Tuffaceous rhyolite, reddish brown 
Tuffaceous rhyolite, reddish purple 
Basalt, black, vesicular 
Basaltic andesite, black, vesicular 
Alunite, red and white 
Rhyolite, gray, flow-banded 
Latite porphyry, grayish purple 
Quartzite, reddish white 
Rhyolite, white (Mt. Baldy) 
Latite porphyry, red 
Latite porphyry, gray 
Quartz monzonite, pinkish white 

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

MH860 

MH897 
MH903 
MH904 
MH915 
MH931 
MH941 
MH942 
MH945 
MH946 

Dens i ty 
(gm/cc) 

2.67 

2.26 
2.45 
2.39 
2.39 
2.64 
2.5T 
2.51 
2.43 
2.47 

1 
Rock Unit' 

Tbc 

Tm 
Tm 
Tm 
Tm 
Tbc 
Tm 
Tm 
Tm 
Tm 

Description 

Welded tuff, grayish purple 
(Delano Pk.) 

Rhyolite, white (Gold Mtn.) 
Rhyolite, red and white 
Rhyolite, white, flow-banded 
Rhyolite, white 
Latite porphyry, reddish purple 
Rhyolite, white 
Rhyolite, gray 
Rhyolite, white 
Rhyolite, white 



APPENDIX 4 

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

Densities of Drill Hole Core Samples 

Sample 

M2 
M2 
M2 
M3 
M3 
M3 
M6 
M6 
RHl 
RHl 
RHl 

Sample 

M2 
M2 
M2 
M3 
M3 
M3 
M4 
M4 
M4 
M5 
M6 
M6 
RHl 
RHl 
RHl 
RHl 
RHl 

Depth below 
surface (ft) 

30 
100 
200 
45 
160 
250 
65 
215 
45 
60 
197 

Magnetic Suscepti 

Depth below 
surface (ft) 

30 
100 
200 
45 
160 
250 
20 
120 
240 
N.D. 
65 
215 

10-20 
40-50 

45 
60 

95-105 

Rock Unit^ 

Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 
Tbc 

Density (gm/cc) 

2.29 
2.19 
2.29 
2.43 
2.29 
2.51 
2.43 
2.52 
2.46 
2.49 
2.50 

bility Measurements 

Sample type 

Core 
Core 
Core 
Core 
Core 
Core 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Core 
Core 
Alluvium 
Alluvium 
Core 
Core 
Alluvium 

Magnetic 
Susceptibility 
(c.g.s. units) 

0.0001 
0.0006 
0.0002 
0.0001 
0.0005 
0.0003 
0.0006 
0.0005 
0.0003 
0.0001 
0.0001 
0.0000 
0.0000 
0.0001 
0.0001 
0.0000 
0.0000 

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

RHl 
RHl 
RHl 
RH2 
RH2 
RH2 
RH2 
RH2 
RH3 
RHS 
RH3 
RH4 
RH4 
RH4 
RH4 
RHS 
RHS 
RHS 
MH166 
MH614 

Drill Hole 

Ml 
M2 
M3 
M4 
M5 
M6 
RHl 
RH2 
RH3 
RH4 
RHS 

Depth bel 
surface ( 

145-155 
190-200 

197 
0-20 
40-60 
80-100 
140-160 
200-210 

0-20 
100-120 
180-200 

0-20 
100-120 
180-200 
280-300 

0-20 
100-120 
240-260 
Outcrop 
Outcrop 

D 

Ground 

ow 
ft) 

Ba 
Ba 

rill Hole 

Sample type 

Alluvium 
Alluvium 
Core 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 
Alluvium 

saltic Andesite 
saltic Andesite 

Descriptions 

Level Elevation (ft) 

5420 
5635 
5580 
5515 
5570 
5750 
5670 
5550 
5500 
5620 
5660 

Magnetic 
Susceptibility 
(c.g.s. units) 

0.0000 
0.0000 
0.0001 
0.0011 
0.0013 
0.0012 
0.0009 
0.0010 
0.0011 
0.0016 
0.0017 
0.0000 
0.0003 
0.0001 
0.0002 
0.0012 
0.0024 
0.0004 
0.0026 
0.0042 

Total Depth (ft) 

302 
205 
241 
253 
126 
248 
197 
211 
201 
297 
281 



APPENDIX 5 

PRINCIPAL FACTS OF GRAVITY DATA 

NOTES: 1) Units are as follows: 

Latitude. . . . . degrees, minutes 

Longitude degrees, minutes 

Elevation feet 

Free-air gravity anomaly value. . . . mgal 

Simple Bouguer gravity anomaly 
value^ mgal 

Terrain-correction value 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. 
"Jl" -- Joseph Jl profile detailed gravity station. 
"J2" -- Joseph J2 profile detailed gravity station. 

A density of 2.67 gm/cc was used for both the Bouguer 
and terrain corrections. 
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, 4 2 . 6 o J 
, 4 2 . 6 9 : 
, 4 2 . 9 7 ] 

L 1 2 . 

L 1 2 . 
L 1 2 . 
L 1 2 . 
L 1 2 . 
H ^ . 

L ia . 
1 1 2 . 
L 1 2 . 

L 1 2 . 
L l 2 . 
L l ^ . 
U i i . 

l l Z * 

l i d . 
L 1 2 . 
11 ^. ._ 

L 1 2 . 
L 1 2 . 
L 1 2 . 
L 1 2 . 
L 1 2 . 
1 1 2 . 
L 1 2 . 
L 1 2 . 
L 1 2 . 
L l 2 . 
L l i . 
L 1 2 . 
L i d ! . 

M I N 

7 , 2 4 

4 , 3 4 

' 4 . 3 6 
7 . 2 3 
7 . 2 3 
6 , 3 4 
O , 3 H 

7 , 0 b 
7 , 0 6 
7 . 2 1 
7 , 3 5 
6 , 9 3 
6 . 9 9 
6 . 9 9 
fo.44 
5 . 9 2 
5 , 9 1 
6 , 2 3 
6 . 1 1 
5 , 8 1 
D , 4 3 
6 . 4 H 

b . 9 i 
6 , 4 1 
5 . 9 1 
5 . 9 1 

6 , 2 9 
5 , 0 4 
5 . 6 2 
5 , 6 ^ 

E L E V A T I O N 

I N F E E T 

5 3 5 7 , 

1 1 1 9 2 , 

1 1 2 3 0 , 
5 3 8 1 , 
5 3 9 5 , 
54 0 4 , 

5 5 7 2 , 
5 3 0 H , 
5 3 1 8 , 
5 3 0 2 , 

5 3 4 0 . 
5 3 4 7 . 
5 3 6 5 . 
5 3 6 7 . 
5 3 2 7 . 
5 2 9 7 , 
5 2 9 9 , 
5 3 2 5 , 
5 3 3 2 , 
5 3 6 4 , 
5 2 9 6 . 
5 2 9 1 . 
5 3 2 2 . 
5 3 0 2 . 
5 2 9 6 , 
5 2 9 6 . 

5 3 2 0 , 
5 2 7 6 , 
5 2 8 9 , 
5 2 8 6 , 

F R E E - A I R 

ANOMALY 

- 5 6 , 9 4 

1 1 7 . 1 0 
1 1 8 . 5 4 
- 5 4 , 0 8 
- 5 2 . 6 2 
- 5 1 . 5 7 
- 4 0 , 7 6 
- 6 0 , 5 3 
- 5 9 . 2 1 
- 6 1 . 9 5 
- 6 1 , 9 8 
- 6 1 . 8 8 
- 6 2 , 0 3 
- 6 2 . 7 6 

- 6 4 , 7 1 
- 6 6 , 4 0 

- 6 5 , 9 7 
- 5 3 . 5 1 
- 5 3 . 7 6 
- 5 4 , 3 8 
- 5 9 . 9 1 
- 5 9 . 5 6 

- 6 1 , 9 0 
- 6 1 . 3 6 
- 6 3 . 7 3 
- 6 5 , 4 3 
- 6 4 , 8 7 
- 6 4 . 9 2 
- 6 5 , 3 2 
- 6 6 . 2 9 

S I M P L E 

BOUGUER 

- 2 3 9 . 4 0 

- 2 6 4 . 1 0 
- 2 6 3 . 9 6 
- 2 3 7 . 3 6 
- 2 3 6 . 3 7 
- 2 3 5 . 6 4 
- 2 3 0 . 5 5 
- 2 4 1 . 1 6 
- 2 4 0 . 3 4 
- 2 4 2 . 5 4 

- 2 4 3 . 8 6 
- 2 4 4 . 0 0 
- 2 4 4 . 7 6 
- 2 4 5 . 5 6 

- 2 4 6 . 1 5 
- 2 4 6 . 6 1 
- 2 4 6 . 4 5 
- 2 3 4 . 8 7 
- 2 3 5 . 3 7 
- 2 3 7 . 0 6 
- 2 4 0 . 2 9 
- 2 3 9 . 7 7 
- 2 4 3 . 1 6 
- 2 4 1 . 9 4 
- 2 4 4 . 1 8 
- 2 4 5 . 8 6 
- 2 4 6 . 0 7 

- 2 4 4 . 6 9 
- 2 4 5 . 4 6 
- 2 4 6 . 3 3 

T E R R A I N 

C O R R E C T I O N 

4 . o 9 

3 2 . 3 3 
3 2 . 5 5 

4 . 3 4 
4 . 3 9 
4 . 8 7 
6 , 2 7 
3 . 9 7 
4 . 3 1 
3 . 5 8 
Z , d 2 
2 . 8 5 
2 . 7 1 
2 . 6 7 
2 . 6 6 
2 , 6 6 
2 , 6 4 
5 . 4 5 
4 . 7 1 
4 . 7 0 
3 . 8 5 
3 . 7 9 
3 . 0 7 
3 . 4 0 
2 , 7 4 
2 , 7 3 
2 . 7 0 
3 . 0 2 
2 . 8 4 
2 , 6 8 

COMPLETE 

B0U6UER 

- 2 3 5 , 3 1 

- 2 3 1 , 7 7 
- 2 3 1 . 4 1 
- 2 3 3 . 0 2 
- 2 3 1 . 9 8 
- 2 3 0 , 7 7 
- 2 2 4 , 2 8 
- 2 3 7 , 2 1 
- 2 3 6 . 0 3 
- 2 3 8 , 9 6 
- 2 ' * 1 . 0 4 
- 2 ' * 1 . 1 5 
- 2 * * 2 , 0 5 
- 2 * * 2 . e 9 
- 2 ' * 3 . 4 9 
- 2 ' + 4 . 1 5 
- 2 ' + 3 . e i 

- 2 2 9 . 4 2 
- 2 3 0 . 6 6 
- 2 3 2 , 3 8 
- 2 3 6 , 4 4 

- 2 3 5 , 9 8 
- 2 ' * 0 , 0 9 
- 2 3 8 , 5 4 

- 2 4 1 , 4 4 
- 2 4 3 , 1 5 
- 2 ' * 3 , 3 7 
- 2 ' * 1 . 6 7 
- 2 ' * 2 . 6 2 
- 2 ' * 3 , 6 5 s 



S T A T I O N 

NUiVibER 

HHC'31 

i>^H032 
r-VH033 
H H 0 J 4 
.MHO 3 5 
MHOJo 
M l i U o ? 
MHO08 
i- iH0. i9 
MHO 4 0 
I-1H041 
r''iH0 4 2 
|viH043 
I-1H044 
,vlH04S 
i>iHiJ'4 6 
I ' - 1 H 0 4 7 

i'1HU46 
r' ' lHu49 
M H 0 5 0 
MHi- 'Ol 
l ' iHJ02 
.MiiUD3 
M H 0 D 4 

MHObo 
i>/iHUoo 
M H U D 7 

M H 0 i 8 
i ^H0a9 
M H 0 6 0 

LA rnuDE 
ULG M I N 

3 6 

3 d 
3 d 
3 6 
5 6 
3 6 
3 o 
3 5 
3 o 
3 o 
3 6 
3 o 
3 8 
3 b 
3 b . 
3 d . 
3 d 
3 d 
3 0 , 
3 6 , 
3 d , 
3 6 , 
3 6 . 
3 d . 
3 6 . 
3 o , 
3 o , 
3 d , 
3 o , 
3 6 , 

, 4 3 . 4 0 

, 4 3 . 8 5 
. 4 1 . 4 9 
, 4 1 . 4 6 
, 4 1 . 5 6 
, 4 1 . 7 6 
, 4 2 . 0 1 
, 4 2 . 1 6 
. 4 2 . 3 7 
, 4 2 . 8 3 
, 4 : > . 0 i 
, 4 3 . 4 6 
, 4 4 . 8 0 
, 4 4 . 3 d 
, 4 4 . 2 3 
, 4 3 . 8 6 
, 4 3 . 8 6 
, 4 4 . 5 4 
, 4 4 . 5 4 
, 4 4 . 8 7 
, 4 4 . 6 1 
, 4 4 . 3 4 

4 3 . 8 4 
4 4 . 1 2 
4 4 . 1 2 
4 4 . 5 o 
4 4 . 7 6 
4 4 . 5 7 
4 4 . 1 2 
4 4 . 5 6 

LOiSiG 

DEQ 

1 1 2 . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
l l c i . 
I l k : . 
1 1 ^ . 
1 1 ^ . 
1 1 ^ . 
1 1 2 . 
1 1 2 . 
U i i . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l l i i . 
1 1 2 . 
1 1 2 . 

I T U D E 
M I N 

5 . 6 j 

5 . 6 4 
5 , 8 6 
5 . 2 7 
4 . 7 6 
• ^ . 3 2 
4 . G o 
5 , 8 3 
4 . 1 6 
3 . 6 2 
4 . 4 1 
4 . 9 3 
5 . 1 1 
5 . 5 j 

4 . 9 3 
5 , Ob 
5 . 9 3 
5 . 9 1 
6 . 5 3 
6 . 4 6 
0 . 7 1 
6 . 9 6 
7 . 4 6 
3 . 6 3 
4 . 2 2 
3 . 6 4 
3 . 6 5 
3 . 0 9 
3 . 0 6 
2 , 5 2 

E L E V A ' l O N 

I N F E E T 

5 2 8 1 . 

5 2 7 4 . 
5 2 9 6 . 
5 3 4 1 . 
5 3 7 5 . 

5 3 3 9 . 
5 3 2 9 . 
5 3 3 1 . 
6 2 9 o . 
5 2 6 9 . 
5 2 7 o . 
5 2 6 7 . 
5 2 6 5 . 
5 2 6 8 . 
5 2 6 0 . 
5 2 6 2 . 
5 2 8 1 . 
5 2 7 6 . 
5 3 1 8 . 
5 4 1 0 . 
5 4 1 0 . 
5 4 l u . 
5 4 1 0 . 
5 2 5 6 . 
5 2 5 6 . 
5 2 5 6 . 
5 2 5 6 . 
5 2 5 8 . 
5 2 5 5 . 
5 2 5 2 . 

F R E E - A I R 
ANOMALY 

- 6 7 . 3 9 

- 6 7 . 9 4 

. - 6 1 . 1 3 
- 5 6 . 6 6 
- 5 3 . 6 0 
- 5 2 . 6 1 
- 5 3 . 9 0 
- 5 3 . 9 1 
- 5 7 . 6 2 
- 6 1 . 2 3 
- 6 4 . 7 6 
- 6 7 . 5 9 
- 6 8 . 5 9 
- 6 8 . 0 0 
- 6 9 , 2 7 
- 6 8 . 7 4 
- 6 7 . 3 2 
- 6 6 . 2 6 
- 6 C . 7 9 
- 5 5 . 9 3 
- 5 5 , 6 9 
- 5 6 . 0 6 
- 5 5 . 5 8 
- 6 6 , 0 6 
- 6 8 . 7 7 
- 6 8 , 7 4 
- 6 9 , 1 0 
- 6 6 , 9 6 
- 6 6 , 2 1 

. - 6 4 , 4 7 

S I M P L E 

BOUGUER 

- 2 4 7 . 2 7 
- 2 4 7 . 5 8 
- 2 4 1 , 5 1 
- 2 3 8 . 5 6 
- 2 3 6 . 6 7 
- 2 3 4 . 4 6 
- i i 3 5 . 4 1 
- 2 3 5 . 4 6 
- 2 3 7 . 9 7 
- 2 4 0 . 6 9 
- 2 4 4 . 4 6 
- 2 4 6 . 9 9 
- 2 4 7 . 9 1 
- 2 4 7 . 4 3 
- 2 4 8 . 4 2 
- 2 4 7 . 9 6 
- 2 4 7 . 1 9 
- 2 4 5 . 9 6 
- 2 4 1 . 9 2 
- 2 4 0 . 2 0 
- 2 3 9 . 9 5 
- 2 4 0 . 3 2 
- 2 3 9 . 8 5 

- 2 4 7 . 1 5 
- 2 4 7 . 7 9 
- 2 4 7 . 7 6 
- 2 4 8 . 1 2 
- 2 4 6 . 0 5 
- 2 4 5 . 2 0 
- 2 4 3 . 3 6 

T E R R A I N 

C O R R E C T I O N 

2 . 5 9 

2 . 6 3 
3 , 4 4 
3 . 5 6 
4 , 0 6 
4 , 5 4 
4 , 0 4 
3 , 9 6 
3 , 4 0 
3 , 6 5 
2 , 9 4 
2 , 6 3 
2 . 5 0 
2 , 6 0 
2 , 5 3 
2 , 6 3 
2 , 7 0 
2 . 7 4 
3 , 5 1 
3 , 4 2 
4 , 1 4 
4 . 4 6 
5 , 1 1 
2 . 6 9 
2 , 5 2 
2 . 4 1 
2 . 4 1 
2 . 4 8 
2 . 7 5 
2 , 6 1 

COMPLETE 
BOUGUER 

- 2 ' * 4 . 6 8 
- 2 ' t 4 . 9 5 

- 2 3 8 . 0 7 
- 2 3 5 . 0 2 
- 2 3 2 . 6 1 

- 2 2 9 . 9 2 
- 2 3 1 , 3 7 
- 2 3 1 . 5 2 
- 2 3 4 , 5 7 
- 2 3 7 . 0 4 
- 2 4 1 . 5 2 
- 2 4 4 . 3 6 
- 2 4 5 . 4 1 
- 2 4 4 . 8 3 
- 2 4 5 . 8 9 
- 2 4 5 . 3 3 
- 2 4 4 . 4 9 
- 2 4 3 . 2 2 
- 2 3 8 . 4 1 
- 2 3 6 , 7 8 
- 2 3 5 , 8 1 
- 2 3 5 . 8 6 
- 2 3 4 . 7 4 
- 2 4 4 . 5 6 
- 2 4 5 , 2 7 
- 2 4 5 , 3 5 
- 2 4 5 , 7 1 
- 2 4 3 , 5 7 
- 2 4 2 . 4 5 
- 2 4 0 , 7 5 o 



S T K T I O I J 

N U ^ o E K 

M H u b l 
MHUtD2 

|V.HGo3 
MHC u 4 
f»ir iua5 
M H O O O 

H H 0 6 7 
MHO 6 8 
wHU 6 9 
M H O 7 0 
MHO 7 1 
NiHi:.72 
M H 0 7 3 
MHO 7 4 

MHO 7 5 
i^HU76 
MHO 7 7 
iV,HU79 
MH'JoO 
MHO 6 1 
M H 0 o 2 
MHC 6 3 
i . lMo64 
NihOdb 
MHO66 • 
f - lH0o7 
MHObb 
(. iH0o9 
MHO 9 0 
M H 0 9 1 

L M T I T U U L 

UtiG M I N 

3 b , 

3 o . 
3 o , 
3 d , 
3 6 , 
3 d . 
3 o . 
3 6 , 
3 6 , 
3 6 , 
3 6 . 
6 6 , 

2 i i , 
3 6 . 
3 6 , 
3 6 , 
3 6 , 
3 o , 
6 o , 
3 6 , 
3 o , 
3 6 . 
3 d . 
3 d , 
3 6 , 
3 6 , 
3 6 . 
3 3 , 

- 3 6 . 
3 6 . 

, 4 3 . 6 3 
, 4 3 . 2 4 
, 4 2 . 8 1 
, 4 2 . 3 7 
, 4 2 . 3 2 
, 4 3 . 6 6 
, 4 4 . l o 
, 4 4 . 2 1 
, 4 3 . 8 1 
, 4 2 . 0 9 
. 4 2 . 5 2 
. 4 1 . 5 1 
, 4 1 . 9 4 
, 4 1 . 5 1 
, 3 6 . 0 9 
, 3 7 . 6 3 
, 3 7 . 6 9 
, 3 3 . 0 6 
, 4 J . 0 4 
, 3 7 . 1 1 
, 3 7 . 1 1 
, 3 7 . 1 1 
, 3 6 . 2 2 
, 3 6 . 6 6 
. 3 5 . 8 0 
. 3 4 . 0 1 * 
, 3 4 . 2 5 
, 3 3 . 7 6 
, 3 3 . 4 7 
. 3 3 . 4 3 

L O i j G I T U p E 

UEt, 

i l 2 . 

1 1 2 . 
1 1 2 . 
H i : . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 ^ . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
i i a . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

M I N 

3 . 6 3 
3 , 6 2 
3 . 0 o 
3 , 0 b 
2 . 2 1 

. 7 0 

. 5 3 

,s^ 
1 . 5 6 

. 9 1 

. 4 2 
1 . 9 1 
^ . 2 1 
3 . 0 4 

3 . 5 7 
3 . 3 3 
3 . 1 3 
4 . 1 4 
4 . 1 5 
6 . 8 4 
6 . 3 3 
7 . 4 9 
6 . 6 3 
6 . 8 6 
4 . 7 2 
5 . 1 9 
5 . 3 b 
4 . 7 6 
4 , 0 7 
5 , 5 2 

E L E ^ / A T i O N 
I N FEET 

5 2 5 3 , 

5 2 6 3 . 
5 2 7 ^ . 
5 3 5 ^ . 
5 3 3 1 . 
6 1 5 2 . 
6 3 7 e > . 
6 5 7 2 . 
5 6 7 7 . 
6 1 0 9 . 
6 0 9 0 , 
5 9 2 5 . 
5 6 3 1 . 
5 6 9 7 . 
8 7 5 7 . 
9 1 5 0 . 
9 0 2 2 . 
7 7 1 6 . 
6 2 9 4 . 
5 4 7 7 . 
5 5 9 1 . 
5 4 1 6 . 
5 4 9 U . 
5 5 1 7 . 
6 2 4 6 . 
7 5 2 1 . 
7 3 4 1 . 
8 6 6 0 . 
9 1 3 6 . 
9 3 2 3 . 

F R E E - A I R 
ANOMALY 

- 6 6 . 7 5 
- 6 4 . 5 4 
- 5 7 . 8 0 
- 5 1 . 7 7 
- 5 1 . 7 4 
- 2 3 . 9 8 
- 1 9 . 9 1 
- 1 9 . 1 9 
- 4 2 . 0 3 
- 2 3 , 3 2 
- 2 5 . 8 9 
- 2 9 . 2 6 
- 4 0 . 3 0 
- 3 7 . 3 0 

5 7 , 0 2 
6 7 . 3 8 
7 0 . 5 7 
3 1 , 4 0 

- 1 4 . 2 8 
- 4 6 , 3 9 
- 3 9 , 3 5 
- 5 2 , 4 9 
- 4 8 , 7 7 
- 4 5 , 6 4 
- 1 6 , 8 8 

2 2 , 8 7 
2 9 , 4 4 
5 4 . 8 2 
7 1 , 4 4 • 

. 6 9 , 4 1 

S I M P L E 

BOUGUER 

- 2 4 5 . 6 3 
- 2 4 3 . 3 0 
- 2 3 7 . 3 7 
- i d 3 4 . 0 6 
- 2 3 3 . 3 1 
- 2 3 3 . 5 1 
- 2 3 7 . 1 4 
- 2 4 3 . 0 3 
- 2 3 5 . 3 9 
- 2 3 1 . 4 0 
- 2 3 3 . 3 2 
- 2 3 1 . 0 9 
- 2 3 2 . 1 0 
- 2 3 1 . 3 4 
- 2 4 1 . 2 4 
- 2 4 4 . 2 7 
- 2 3 6 . 7 2 
- 2 3 1 . 4 1 
- 2 2 8 . 6 6 
- 2 3 2 . 9 3 
- 2 2 9 . 7 6 
- 2 3 6 . 9 6 
- 2 3 5 . 7 6 
- 2 3 3 . 7 5 
- 2 2 9 . 6 8 
- 2 3 3 . 2 9 
- 2 3 7 . 6 3 
- 2 4 0 . 1 4 
- 2 3 9 . 7 3 
- 2 4 8 . 1 4 

T E R R A I N 

C O R R E C T I O N 

2 . 8 5 

3 . 2 0 
4 . 1 6 
4 . 7 9 
4 . 7 1 
5 . 6 6 
9 . . i 4 

1 2 . 4 5 
4 . 5 6 
6 . 8 5 
5 . 1 5 
7 . 6 1 
5 . 8 3 
5 . 5 7 

2 i i , l 3 
2 4 . 4 6 
1 8 . 5 2 
1 2 . 1 6 

5 . 6 8 
5 . 5 5 
7 . 4 0 
4 . 5 1 
7 . 7 6 
5 . 9 9 

1 5 . 0 2 
8 , 5 1 

1 0 , 9 9 
1 1 , 2 5 
1 3 . 2 1 
1 5 . 5 9 

COMPLETE 

BOUGUER 

- 2 4 2 , 9 8 

- 2 4 0 , 6 0 
- 2 3 3 . 2 2 
- 2 2 9 , 2 7 
- 2 2 8 , 6 0 
- 2 2 7 , 8 5 
- 2 2 7 , 8 0 
- 2 3 0 . 5 8 
- 2 3 0 . 6 3 
- 2 2 4 , 5 5 
- 2 2 8 , 1 7 
- 2 2 3 , 2 8 
- 2 2 6 . 2 7 
- 2 2 5 , 7 7 
- 2 1 9 , 1 1 
- 2 1 9 . 7 9 
- 2 1 8 , 2 0 
- 2 1 9 , 2 3 
- 2 2 2 , 9 8 
- 2 2 7 , 3 8 
- 2 2 2 . 3 8 
- 2 3 2 . 4 5 
- 2 2 8 . 0 0 
- 2 2 7 , 7 6 
- 2 1 4 , 6 6 
- 2 2 4 . 7 8 
- 2 2 6 . 6 4 
- 2 2 8 . 8 9 
- 2 2 6 , 5 2 
- 2 3 2 . 5 5 o 



S T A T I OiM 

NUi"i6LR 

MHO 92 
MH093 
MHU-;̂ 4 
I ^ H 0 9 5 

MHO 96 
iViH097 
MHO 93 
M H 0 V 9 

HHi JO 
r- iHlOi 
MH1U2 
.'•;Hiu3 
M H i 0 4 
i - iHi05 
M H l 0 6 
MH107 
MH106 
H H i 09 
MHHO 
M H i i i 
i v i i i i l 2 
i ' l H i l 3 
MH114 
MH115 
M H i l 6 
MHAi7 
HH i 13 
M H i l 9 
MH i20 
M H i 2 i 

LA I ' I l U U E 
O L G MIN 

3 o . 
3 6 , 
3 6 , 
3 d , 
3 o , 
3 d . 
3 6 . 
3 o . 
3 d . 
3 o , 
3d 
3 o . 
3b 
db 
3 8 . 
3d 
33 
3d 
3d 
36 
3 d , 
b d . 
3d 
3d 
36 
3d 
3d 
3d 
36 
3o 

j 2 . 6 y 
3 1 . 3 6 
3 1 . 3 2 
3 2 . 0 3 

, j 2 . 0 b 
3 1 , 6 1 
b l . 6 i 
3 1 . 8 3 
3 i . 2 i 
3 0 . 4 b 

, 2 9 , 6 4 
. 2 9 . 9 D 
, 3 0 . 3 9 
, 3 0 . 4 4 
, 3 1 . 1 1 
, 3 1 . 3 3 
, 3 d . 6 o 
, 3 6 . 4 6 
, 3 6 . 2 1 
. 3 6 . 2 1 
, 3 6 . 9 9 
, 3 5 . 7 3 
, 3 5 . 3 2 
, 3 5 . 1 1 
. 3 5 . 1 3 
, 3 5 . 0 4 
, 3 4 . 7 6 
, 3 4 , 4 7 
, 3 4 . 3 u 
. 3 3 . 7 6 

L O N G I T U D E 

O E G 

1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H i . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 ^ . 
1.12. 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 ^ . 

M lN 

5 . 5 3 
4 . 3 7 
4 . 3 3 
2 . 9 9 
2 . 2 b 
1 . 9 6 
1 . 4 ^ 

. 0 2 

. 1 9 

. 2 1 

. oy 

. 3 1 
1 . 3 o 
b . l o 
b . 2 3 
2 . 9 1 
7 . 3 b 
6 . 0 0 
3 , 2 3 
a . 5 4 
3 . 4 1 
6 . 6 2 
8 , 9 6 
6 . 9 6 
3 . 2 1 
7 . 9 o 
7 . 9 6 
7 . 9 7 
7 . 6 9 
6 . 3 7 

ELEVAU^N 
I N FEET 

9 4 1 4 . 
1 0 3 5 0 . 
1 0 2 6 6 . 
1 0 3 2 0 . 
1 C 1 3 4 . 
1 0 0 3 0 . 
1 0 C 3 3 . 

9 4 8 1 . 
9 6 0 7 , 
9 1 8 D . 
9 1 4 7 . 
9 3 3 3 . 
9 4 3 9 . 
9 9 0 6 . 

1 0 2 5 4 . 
1 0 3 4 o . 

5 4 1 5 . 
5 4 1 5 . 
5 4 0 8 . 
5 4 1 2 . 
5 4 2 1 . 
5 4 4 9 . 
5 4 9 0 . 
5 5 2 1 . 
5 5 1 7 . 
5 5 7 1 . 
5 b 4 o . 
5 8 1 9 . 
6 2 3 0 . 
6 1 2 1 . 

FREE-A IR 
ANOMALY 

7 4 . 0 4 
1 0 3 , 5 9 
1 0 3 . 2 1 
1 0 9 . 5 9 
1 0 7 . 4 5 
1 0 4 . 1 8 
1 0 3 , 5 2 

8 9 . 8 7 
9 2 . 1 7 
7 7 . 9 3 
7 5 . 4 4 
6 1 , 8 2 
8 3 , 0 3 
9 6 , 1 2 

1 0 7 . 0 4 
1 1 0 . 1 2 
- 5 5 . 5 7 
- 5 6 . 8 7 
- 5 9 . 0 3 
- 5 9 . 1 3 
- 5 8 . 9 0 
- 5 7 . 9 0 
- 5 5 . 9 8 
- 5 4 , 9 5 
- 5 5 , 5 3 
- 5 3 , 0 0 
- 5 0 , 6 2 
- 4 5 , 2 6 
- 3 2 , 0 0 
- 3 6 , 9 0 

SIMPLE 
BOUGUER 

- 2 4 6 . 6 1 
- 2 4 8 . 9 3 
- 2 4 6 . 5 1 
- 2 4 1 . 9 1 
- 2 3 7 . 7 1 
- 2 3 9 . 1 5 
- 2 3 6 . 2 U 
- 2 3 3 . U 5 
- 2 3 5 . 0 4 
- 2 3 4 . 9 5 
- 2 3 6 . I C 
- 2 3 6 . 0 7 
- 2 3 8 . 4 6 
- 2 4 1 . 2 8 
- 2 4 2 . 2 1 
- 2 4 2 . 2 6 
- 2 4 0 . 0 1 
- 2 4 1 . 3 0 
- 2 4 3 . 2 2 
- 2 4 3 . 4 6 
- 2 4 3 . 5 4 
- 2 4 3 . 4 9 
- 2 4 2 . 9 7 
- 2 4 3 . 0 0 
- 2 4 3 . 4 4 
- 2 4 2 . 7 5 
- 2 4 2 . 9 2 
- 2 4 3 . 4 5 
- 2 4 4 . 1 9 
- 2 4 5 . 3 6 

TERRAIN 
CORRECTION 

1 3 . 0 3 
1 7 . 2 2 
1 4 . 0 6 
1 0 . 1 0 

7 . 9 1 
7 . 5 1 
7 . 3 4 
5 . 3 1 
5 . 6 7 
5 . 6 3 
4 . 3 7 
•5 ,04 
6 . 5 3 
6 . 8 1 
9 . 2 7 
9 . 4 1 
4 . 8 0 
4 . 3 0 
4 . 6 6 
4 . 5 2 
4 . 6 4 
4 . 4 4 
4 . 3 8 
5 . 2 3 
6 . 0 4 
6 . 6 1 
7 . 3 7 
7 . 5 1 

1 0 . 7 0 
6 . 9 7 

COMPLETE 
BOUGUER 

- 2 3 3 . 5 8 
- 2 3 1 . 7 1 
- 2 3 2 . 4 5 
- 2 3 1 . 8 1 
- 2 2 9 , 8 0 
- 2 3 1 , 6 4 
- 2 3 0 . 8 6 
- 2 2 7 , 7 4 
- 2 2 9 , 3 7 
- 2 2 9 , 3 2 
- 2 3 1 , 7 3 
- 2 3 1 , 0 3 
- 2 3 1 , 9 3 
- 2 3 4 , 4 7 
- 2 3 2 . 9 4 
- 2 3 2 , 6 5 
- 2 3 5 . 2 1 
- 2 3 7 . 0 0 
- 2 3 8 , 5 6 
- 2 3 8 , 9 4 
- 2 3 8 , 9 0 
- 2 3 9 , 0 5 
- 2 3 8 , 5 9 
- 2 3 7 . 7 7 
- 2 3 7 . 4 0 
- 2 3 6 . 1 4 
- 2 3 5 . 5 5 
- 2 3 5 . 9 4 
- 2 3 3 , 4 9 
- 2 3 8 . 4 1 



STA 1 lOis 
NUhoER 

MHi22 
MHi23 
iV|Hi24 
MH125 
K1HI26 
MHXi:7 
MHi26 
MH129 
I'll )i 3 0 
MHi31 
Mr)ij2 
K1HI33 
(v;Hi34 
MHxbS 
HHI 36 
MHi37 
KHl 33 
MHI39 
MHx40 
MH141 
iMHi.42 
fwHi43 
MH144 
MHi.45 
MH146 
MHi47 
MHi46 
KiHi49 
MH150 
MHlbl 

LATiTUDE 
ULG MIN 

3o 
3d 
33 
3o 
33 
33 
3o 
33 
3d 
3d 
3d 
36 
33 
3d 
3d. 
3d, 
33 
33. 
36. 
3d, 
36. 
3o. 
36. 
3o, 
36. 
36. 
36. 
3o. 
36, 
33, 

, 34.01 
, 33.43 
, 33.60 
, 33.62 
, 3b.4b 
. 33.49 
, 33.59 
. 34.22 
, 34,67 
, 32. 5C, 
. 43.23 
. 42.76 
, 42.77 
, 42.43 
, 41.8b 
, 41.4 7 
, 41.4/ 
, 40.93 
, 40.99 
40.50 
40.6vi 
40.35 
40.45 
39.94 
39.71 
39.71 

, 39.27 
36.44 
36.44 
38.83 

LONGITUDE 

UEb 

112. 
11^. 
132. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
iia. 
11^. 
11^. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
H i . 
112. 
112. 
112. 
112. 
llii. 
ll^i. 
112. 
112. 
112. 

MIN 

6.40 
3.5a 
d.Od 
7.71 
6,67 
7.2o 
6.3o 
9.36 
9.37 
3.53 
7.55 
7.57 
7.93 
6.2tj 
3.54 
6.64 
7.95 
3.63 
7.93 
8.86 
3.60 
9.16 
3.3b 
3.63 
8.62 
9.09 
3.8b 
3.67 
6,49 
6,21 

ELEVATION 
IN FELT 

5989, 
6221, 
6410, 
6075, 
3047. 
7681, 
6021, 
5747, 
5620. 

10890. 
5392. 
542u. 
5460. 
5486, 
5423. 
5573. 
5376. 
5346. 
5344. 
5324. 
5320. 
5327. 
5315. 
5323. 
5324. 
5334. 
5334. 
5336. 
5337. 
5326. 

FREE-AIR 
ANOMALY 

-40.24 
-34,29 
-25,61 
-9,95 
32,37 
15,21 

-39,52 
-47,44 
-50.94 
120,02 
-58.38 
-58.21 
-54.21 
-52.59 
-54.93 
-58.53 
-60.26 
-60.65 
-61,49 
-61,85 
-62,19 
-61.67 
-62.84 
-62,77 
-62,93 
-62,59 
-62,78 
-62,74 
-62.80 
-62.47 

SIMPLE 
BOUGUER 

-244.23 
-246.18 
-243.94 
-244.12 
-241.71 
-246.41 
-244.60 
-243.19 
-242.35 
-250.89 
-242.03 
-242.62 
-240.17 
-239.44 
-239.80 
-241.76 
-243.36 
-242.73 
-243.51 
-243.19 
-243.39 
-243.11 
-243.37 
-244.07 
-244.26 
-244.ii6 
-244.45 
-244.56 
-244.56 
-243.87 

TERRAIN 
CORRECTION 

7.u8 
6.78 
6.05 
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 
3,25 
3,07 
2,96 
2,92 
3,49 
2,95 
2,13 
3,44 
3,27 

COMPLETE 
BOUGUER 

-237,15 
-239,40 
-235,69 
-234,40 
-231,32 
-232,52 
-238.51 
-238,80 
-237,99 
-230,93 
-238,83 
-240,02 
-237,17 
-236,22 
-235,28 
-238,16 
-240,43 
-239,46 
-240,52 
-240,00 
-240,21 
-239,86 
-240,80 
-241.11 
-241,34 
-240,77 
-241,50 
-242.43 
-241,14 
-240,60 ro 



STn rIOK-
hUi'.dEK 

i ' .Hib2 
r l H i b b 
ivihiib4 
MH155 
i-".Hib6 
MH ib7 
i i H i j 3 
M H i b 9 
r-'iHidO 
î il i i o l 
i'1.'ixo2 
i- iHio3 
M H J . D 4 

i-iHJ.ub 
MH166 
|ViHxo7 
M i U o d 
r.iHJ.69 
I^.Hl/0 
MH171 
y tH i72 
M H i / 3 
i ' l r i i74 
r-1iU75 
, ' i n i 7 d 
MfU77 
f - i rU /d 
I'lHi / 9 
r-iHloO 
H H i o l 

L M T H ' J L E 

Ui-G MIN 

3 o . 
3 d , 
3ci. 
3 b , 
3 6 . 
3 d . 
3 6 . 
3 o , 
3 6 , 
3 d , 
3 6 . 
3 G , 

3 6 , 

i i J , 
3 d , 
3 6 , 
3 o . 
3 6 . 
o o , 
3 d , 
3 6 , 
3 6 , 
3 o , 
3 6 , 
3 6 , 
3 o , 
3 d , 
3 o , 
3 6 , 
3 o , 

, 3 9 . 2 1 
, 3 9 . 3 2 
, 3 d . 8 9 
, 3 3 , 2 3 
, b d . 0 6 
, 3 7 . 3 2 
, 3 7 . 7 b 
, 3 7 . 7 3 
, 3 o . i 7 
, 3 6 . 5 6 
, 3 7 . 5 4 
, 3 7 . b i 
, 3 7 . 1 9 
, 3 d . 7 o 
, 3 u . 7 b 
, 3o .9 '+ 
, 3 7 . 5 a 
, 3 6 . 1 / 
, 3 9 . 2 7 
. 3 9 . 2 7 
, 3 6 . d J 
, :,ci.B'3 
, 3 3 . 4 6 
, 3 7 . 9 o 
. 3 7 . 5 2 
. 3 7 . 6 0 
. j 7 . 7 o 
, 3 7 . 7 1 
. 3 7 . 9 3 
, 3 6 . 0 9 

LOuG] 
DEb 

1 1 2 . 
i i 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
• i i 2 . 
i i a . 
H e ; . 
l U . 
i l k . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
i l 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H a . 
H a . 
H a . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 

[TuDE 
M i i\ 

7 . 9 a 
7 . 6 4 
7 . 6 4 
7 , 6 3 
7 . DO 
7 , 6 3 
6 . 2 u 
9 . 5 4 
9 . 9 7 

1 0 . 4 6 
1 0 . 8 4 
10 , 0 6 
1 0 . 3 6 
1 0 . 7 6 
1 1 . 7 1 
H.3-:> 

9 . 1 1 
9 . 7 0 
9 . 4 3 
9 . 7 0 
9 . 7 u 
9 , 9 6 

1 0 , 9 4 
H , 3 D 

1 2 . 2 1 
1 3 , 2 4 
1 3 . 8 0 
1 4 . 5 7 
1 3 . 0 3 
1 2 . 7 4 

ELEVAI ION 
I N FcLT 

5 3 1 7 . 
5 3 1 2 . 
5 3 2 3 . 
5 3 4 7 . 
5 3 5 9 . 
5 3 7 1 . 
5 3 6 2 . 
5 4 4 3 . 
5 4 7 i . 
5 5 6 6 . 
5 3 3 b . 
5820 . 
5 7 2 5 . 
5 6 5 2 . 
5947 . 
6 0 5 C . 
54 Oo . 
5 4 1 6 . 
5 3 4 6 . 
5 3 5 2 . 
5 3 5 8 . 
5 3 8 1 . 
5 4 2 4 . 
5 4 5 2 . 
5 4 1 3 . 
5 4 5 6 . 
5 6 4 3 . 
5 8 9 7 . 
5 4 3 7 . 
5 4 1 1 . 

F R E E - A l H 
ANOMALY 

- 6 2 . 4 4 
- 6 2 . 1 1 
- 6 1 . 2 4 
- 6 9 . 3 1 
- 5 6 . 0 8 
- 5 6 . 3 5 
- 6 0 . 5 3 
- 5 7 . 5 3 
- 5 4 . 9 1 
- 5 1 . 3 0 
- 3 5 . 1 9 
- 6 9 . 0 2 
- 4 0 . 5 1 
- 4 3 . 2 6 
- 3 2 . 4 0 
- 2 9 . 8 4 
- 6 0 . 0 5 
- 5 8 . 3 1 
- 6 2 . 2 3 
- 6 2 . 0 5 
- 6 1 . 2 5 
- 6 0 . 0 ! ) 
- 5 3 . 4 2 
- 4 6 . 2 9 
- 5 0 . 9 1 
- 5 4 . 3 4 
- 4 5 . 9 3 
- 3 3 . 2 6 
- 5 4 . 3 2 
- 5 4 . 9 9 

SIMPLE 
BOUGUER 

- 2 4 3 . 5 3 
- 2 4 3 . 0 4 
- 2 4 2 . 5 4 
- 2 4 1 . 4 3 
- 2 4 0 . 6 1 
- 2 3 9 . 7 9 
- 2 4 3 . 1 6 
- 2 4 2 . 9 2 
- a 4 l . 2 6 
- 2 4 0 . 3 6 
- 2 3 5 . 6 3 
- 2 3 7 . 2 5 
- 2 3 5 . 5 0 
- 2 3 5 . 7 6 
- 2 3 4 . 9 5 
- 2 3 5 . 9 0 
- 2 4 3 . 9 6 
- 2 4 2 . 7 6 
- 2 4 4 . 3 9 
- 2 4 4 . 3 4 
- 2 4 3 . 7 5 
- 2 4 3 . 2 7 
- 2 3 8 . 1 6 
- 2 3 3 . 9 6 
- 2 3 5 . 4 4 
- 2 4 0 . 1 7 
- 2 3 8 . 1 3 
- 2 3 4 . 1 1 
- 2 3 9 . 5 1 
- 2 3 9 . 2 9 

TERRAIN 
CORRECTION 

3 . 1 7 
3 . 4 6 
3 . 6 7 
3 , 9 2 
3 . 9 1 
4 . 1 3 
3 . 6 2 
2 . 6 3 
2 . 7 8 
2 . 6 4 
3 . 1 4 
2 . 6 7 
2 . 3 6 
2 . 6 3 
3 . U 1 
4 . 2 9 
3 . 1 6 
2 . 6 5 
2 . 3 7 
2 . 8 9 
2 . 3 9 
2 . 9 1 
2 . 9 5 
d , 9 Q 
2 . 9 4 
2 . 2 6 
3 . 4 5 
3 . 6 9 
3 . 2 6 
3 . 3 8 

COMPLETE 
BOUGUER 

- 2 4 0 . 3 6 
- 2 3 9 . 5 8 
- 2 3 8 . 8 7 
- 2 3 7 . 5 1 
- 2 3 6 . 7 0 
- 2 3 5 . 6 6 
- 2 3 9 . 5 4 
- 2 4 0 . 0 9 
- 2 3 8 . 4 8 
- 2 3 8 . 2 4 
- 2 3 2 . 4 9 
- 2 3 4 . 5 8 
- 2 3 3 . 1 4 
- 2 3 2 . 9 3 
- 2 3 1 . 9 4 
- 2 3 1 . 6 1 
- 2 4 0 . 8 2 
- 2 3 9 . 9 3 
- 2 4 1 . 5 2 
- 2 4 1 . 4 5 
- 2 4 0 . 8 6 
- 2 4 0 . 3 6 
- 2 3 5 . 2 1 
- 2 3 1 . 0 8 
- 2 3 2 . 5 0 
- 2 3 7 . 9 1 
- 2 3 4 . 6 8 
- 2 3 0 . 4 2 
- 2 3 6 . 2 5 
- 2 3 5 . 9 1 

u> 



S T M i ' i d i N 

l-^Uh^bLR 

M H i d 2 

I'-ii \ x o 5 
M H 1 6 4 
M H 1 6 5 
M H l d o 
r- iHxd7 
rtiiiod 
M H i 6 9 

M H 1 9 0 
, 4 H i 9 1 
M H i 9 2 
; ' l i U 9 3 
Mi 1194 
M H i 9 5 
i v i H i 9 6 
M H x 9 7 
iv|H19o 
iv lHx99 

MHaoO 
M h 2 J l 

n i i ^ J d 
MHa 0 3 
iViHi.u4 
^ i | - ia05 
M H 2 0 6 
!viHa07 
r l H a O d 

y<hdo9 
.4Ha 10 
M H i i l l 

U A T I T J J C : 

Ut-G MIi«i 

3 3 . 

3 o 
3 o . 
3 o , 
3 6 , 
3 3 . 
3 o , 
3 6 , 
3 d , 
3 u , 
5 o , 
3 o . 
3 6 . 
3 6 . 
3 6 , 
3 d , 
3 d . 
3 d , 
3 d , 
3 o , 

3 6 . 
3 d 
3 d . 
3 d . 
3 3 . 
3 o , 
3 d 
3 o , 
3 o , 
3 3 , 

3 3 . I J 

, o o . b . . 
3 3 . 3 a 

, 3 3 , 6 o 
, 3 9 , 0 3 
, 3 9 . 2 1 

3 9 . 7 a 
3 9 . 7 u 

, 3 9 . 0 7 
4 0 . 2 ^ 
3 7 . 5 4 

, 3 7 , C o 
, 3 6 , 6 4 

3 o , aO 
3 6 . 2 i 

, 3 6 . 6 4 
, 3 7 . 1 0 
, 3 6 . 2 * : 

3 5 . 6 9 
3 4 . 6 6 

3 4 . 6 3 
, 3 5 . 3 3 
, 3 5 . 7 D 
, 3 o . l i 
, 3 5 . 8 4 
, 3 5 . 2 0 
, 3 4 . 6 6 
, 3 4 . 4 2 

, 3 4 . 0 1 
, 3 3 . 7 9 

uO,.,6 

UEG 

1 1 2 . 

l i d . 
l i d . 
l i d . 
l i d . 
1.1. a . 
H 2 . 
1 1 2 . 
1 1 2 . 
H a . 
1 1 2 . 
l i d . 
1 1 2 . 
1 1 2 . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
H a . 
l i d . 
l i d . 

l i d . 
l i d . 
1 1 2 . 
H 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

[ T u D C 

M i N 

1 2 . 1 9 

1 1 . 9 7 
1 2 . 9 4 
1 2 . 7 3 
1 2 . 4 6 
1 1 . 9 3 
1 0 . 1 1 

9 . 7 1 
1 0 . 6 9 

9 . 3 7 
9 . 9 7 
9 . 7 3 
9 . 6 7 
9 . 6 7 

9 . 1 1 
6 . 8 4 

6 . 0 0 
7 , 7 2 
7 , 7 0 
8 , 4 9 

1 0 . 0 b 
9 . 6 o 
9 . 6 3 

1 0 . 2 6 
1 0 . 8 2 
1 0 . 7 o 
1 1 . 2 0 
1 1 . 5 0 
1 0 . 6 4 
1 0 . 2 4 

ELEVATION 
I N F E E T 

5 4 0 3 . 

b 3 9 a . 
5 4 3 9 . 
5 4 3 2 , 
5 4 2 7 . 
5 4 0 9 . 

5 3 5 U . 
5 3 5 0 . 
5 3 6 9 . 
5 3 6 5 . 
5 5 5 2 . 
5 5 0 6 . 
5 5 0 9 . 
5 5 0 2 . 

5 4 5 C \ 
5 4 2 1 . 
5 3 9 7 . 
5 4 2 9 . 
5 4 2 9 . 
5 6 4 5 . 
5 7 4 y . 
5 5 6 1 . 
5 5 1 9 . 
5 5 1 2 . 
5 5 8 5 . 
5 6 0 1 . 
5 6 2 4 . 
5 6 6 2 . 
5 7 7 3 . 
5 8 3 9 . 

F R E E - A I R 
ANOMALY 

- 5 3 . 3 4 

- 5 4 . 9 4 
- 5 2 . 6 3 
- 5 1 . 8 6 
- 5 0 . 6 7 
- 5 3 . 2 5 
- 6 0 . 9 7 
- 6 1 . 2 5 
- 5 9 . 3 5 
- 5 8 . 7 0 
- 5 0 . 9 2 
- 5 3 . 4 3 

- 5 3 . 2 9 
- 5 3 . 2 7 
- 5 6 . 7 6 
- 5 8 . 5 4 
- 5 6 . 6 9 
- 5 5 . 3 7 
- 5 7 . 3 1 
- 5 1 . 0 9 

- 4 5 . 2 9 
- 5 1 . 9 0 
- 5 2 . 5 5 
- 5 0 . 5 7 

- 4 7 . 7 7 
- 4 8 . 0 5 
- 4 7 . 9 9 
- 4 7 . 2 7 

- 4 5 . 2 7 
- 4 3 . 8 5 

S I M P L E 

D O U G U E R 

- 2 3 7 . 3 7 

- 2 b 8 . b 9 
- 2 3 7 . 3 8 
- 2 3 6 . 3 8 
- 2 3 5 . 5 1 
- 2 3 7 . 4 8 

- 2 4 3 . 2 0 
- 2 4 3 . 4 7 
- 2 4 2 . 2 2 
- 2 4 1 . 4 4 
- 2 4 0 . 0 2 
- 2 4 1 . 0 4 

- 2 4 0 . 9 3 
- 2 4 0 . 6 7 
- 2 4 2 . 3 6 
- 2 4 3 . 1 8 
- 2 4 0 . 5 1 
- 2 4 0 . 7 6 
- 2 4 2 . 2 2 
- 2 4 3 . 3 6 

- 2 4 1 . 1 0 
- 2 4 1 . 3 1 
- 2 4 0 . 5 2 
- 2 3 8 . 3 1 
- 2 3 7 . 9 9 
- 2 3 8 . 8 2 
- 2 3 9 . 5 4 

- 2 4 0 . 1 2 
- 2 4 1 . 9 0 
- 2 4 2 . 7 2 

T E R R A I N 

CORRECTION 

3 . u 6 

3 . o 9 
3 . 5 3 
3 . 5 5 
3 . 6 5 
3 . 4 5 
3 . 2 5 
3 . 0 2 
3 . 0 5 
4 . 0 1 
2 . 5 7 
2 . 8 9 
3 . 0 6 
3 . 3 1 
3 . 8 3 
3 . 6 0 
3 . 8 9 

5 , 4 8 
6 . 5 9 
6 . 2 0 

3 . 3 2 
3 . 5 5 
3 . 5 8 
3 . 1 1 
2 . 7 7 
2 . 9 6 
2 . 9 8 
3 . 0 4 

3 . 3 0 
3 . 6 6 

COMPLETE 

BOUGUER 

- 2 3 4 . 8 1 

- 2 3 5 . 5 0 
- 2 3 4 . 3 5 
- 2 3 3 . 3 3 
- 2 3 1 . 8 6 
- 2 3 4 . 0 3 
- 2 3 9 . 9 5 
- 2 4 0 . 4 5 
- 2 3 9 . 1 7 
- 2 3 7 . 4 3 
- 2 3 7 . 4 5 
- 2 3 8 . 1 5 
- 2 3 7 . 6 7 
- 2 3 7 . 3 6 
- 2 3 8 . 5 5 

- 2 3 9 . 5 6 
- 2 3 6 . 6 2 
- 2 3 5 . 3 0 
- 2 3 5 . 6 3 
- 2 3 7 . 1 6 

- 2 3 7 . 7 8 
- 2 3 7 . 7 6 
- 2 3 6 . 9 4 

- 2 3 5 . 2 0 
- 2 3 5 . 2 2 
- 2 3 5 . 8 6 
- 2 3 6 . 5 6 

- 2 3 7 . 0 8 
- 2 3 8 , 6 0 
- 2 3 9 . 0 6 



S j l ^ i l O N 

I'JUi'ioER 

HH«^12 
H ; i 2 i 3 
MH2 i4 
MH*i l5 
M r i 2 l 6 
r-i.H<i:i7 
hir-ialb 
MH219 
Mi-ia20 
MH22 i 
i^hddd 
MHa23 
MHc:a4 
hH22b 
MHa26 
MHa27 
ivif-ia26 
MH229 
MH230 
MH231 
f-.H232 
iMH233 
|ViHt:34 
MHa3b 
MH236 
.MH237 
MHa33 
MHt:39 
MH240 
(•1H241 

LA 
Dt-i 

3d 

36 
36 
33 
3d 
36 
36 
36 
36 
33 
i 6 
i d , 
36 
33 
33 
3d 
3 d . 
3 d . 
3 d , 
3 6 , 
3 o , 
3 d , 
3 6 , 
3 o , 
3 6 , 
3 6 , 
3 6 , 
3 6 . 
3 6 . 
3 6 . 

T1 i"U6E 
5 MIN 

, 6 - ^ . 1 - ^ 
, 3 3 . l o 
. 3 2 . 3 7 
. 3 2 . 5 o 
, 32.9 . : , 
, 3 3 . 1 1 
, 3 4 . 4 6 
, 3 7 . 3 6 
, 3 7 . 0 7 
, 3 6 . 1 9 
, 5 6 » 2 : 
, 3 6 . i o 
, 3 7 . 0 9 
, 3 5 . 4 4 
, 3 5 . 3 1 
, 3 4 . 4 2 
, 3 4 . 3 3 

3 5 . 3 7 
3 6 . 2 2 
3 5 . 7 3 
3 3 . 5 7 
3 4 . 0 0 
3 2 . 7 2 
3 2 . 3 3 
3 2 . Oo 
3 1 . 7 7 
3 1 . 9 9 
5 2 , d l 
3 1 . 9 7 
3 2 . 8 4 

LOwG 

OEG 

l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
H 2 . 
1 1 2 . 
1 1 2 . 

Ha. 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
H 2 . 
H 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H a . 
1 1 2 . 

I TL'OE 
MIN 

1 0 , 0 7 
1 0 . 5 3 
1 0 , 7 6 
1 1 , 4 4 
H , 9 i 
1 2 . 4 3 
1 2 . 8 / 
1 1 . 7 b 
1 3 . 3 o 
1 3 . 5 7 
1 4 . 0 3 
14.6c3 
1 4 . 3y 
1 4 . 1 2 
1 3 . 5 9 
1 3 . 4 b 
1 3 . 5 1 
1 1 . 9 6 
1 1 . 3 3 
1 2 . 3 9 
1 2 . d o 
1 2 . 9 6 
1 2 , 4 o 
1 2 , 4 j 
1 2 . 6 0 
1 2 . 7 1 
1 3 . b i 
1 4 . 1 2 
1 4 . 8 a 
1 4 . 8 6 

ELEVAiXON 
I N F E t T 

5 7 2 a . 
5 9 5 3 . 
6 2 3 5 , 
6 1 2 5 . 
6 0 7 7 . 
6 0 2 3 , 
5 7 5 1 . 
5 4 4 2 . 
5 5 7 9 . 
5 4 8 7 . 
5 4 9 6 . 
5 5 6 5 . 
5 7 2 1 , 
5 5 2 3 . 
5 5 8 0 , 
5 3 7 7 . 
5 7 0 5 . 
5 7 8 6 . 
5 5 8 1 . 
5 6 5 8 . 
5 9 6 3 . 
5 3 1 1 . 
6 1 8 9 . 
6 3 9 9 . 
6 7 3 o , 
6 3 3 7 , 
6 6 7 9 , 
6 3 2 1 , 
6 9 1 9 , 
7 0 3 3 . 

FREE-A IR 
ANOMALY 

- 4 7 . 7 3 
- 4 0 . 6 5 
- 3 0 . 9 0 
- 3 3 . 1 6 
- 3 2 . 5 1 
- 3 3 . 2 0 
- 3 8 . 4 4 
- 4 6 , 4 3 
- 5 1 , 7 8 
- 5 0 . 4 2 
- 5 3 . 3 7 
- 5 1 . 4 9 
- 4 5 . 9 5 
- 4 6 . 0 1 
- 4 2 . 3 0 
- 3 2 . 6 4 
- 3 5 . 1 0 
- 3 7 . 7 1 
- 4 3 . 2 1 
- 4 0 . 9 4 
- 3 2 . 2 8 
- 3 7 . 3 6 
- 2 9 . 8 2 
- 2 4 . 5 9 
- 1 2 . 8 6 
- 1 0 . 7 9 
- 1 2 . 3 1 

- 5 , 6 4 
- 3 , 6 7 

2 . 4 5 

SlMPLfc: 
BOUGUER 

- 2 4 2 . 6 2 
- 2 4 3 . 7 8 
- 2 4 3 . 2 7 
- 2 4 1 . 7 8 
- 2 3 9 . 5 0 
- 2 3 6 . 3 4 
- 2 b 4 . 3 2 
- 2 3 1 , 7 8 
- 2 4 1 . 6 0 
- 2 3 7 . 3 1 
- 2 4 0 . 6 4 
- 2 4 1 . 0 3 
- 2 4 0 . 3 1 
- 2 3 4 . 2 9 
- 2 3 2 . 3 6 
- 2 3 2 . 3 1 
- 2 2 9 . 4 1 
- 2 3 4 . 7 8 
- 2 3 3 . 3 0 
- 2 3 3 . 6 5 
- 2 3 5 . 5 5 
- 2 3 5 . 2 9 
- 2 4 0 . 6 2 
- 2 4 2 . 5 4 
- 2 4 2 . 3 5 
- 2 4 3 . 6 6 
- 2 3 9 . 6 0 
- 2 3 7 . 9 6 
- 2 3 9 . 3 3 
- 2 3 7 . 0 9 

TERRAIN 
CORRECTION 

4 . 0 7 
3 . 4 2 
3 . 3 7 
2 . 9 8 
3 . 0 5 
3 . 1 8 
2 . 6 2 
4 , 1 6 
3 , 1 0 
3 , u 2 
3 , 6 1 
3 , 3 7 
3 , 4 3 
4 , 2 6 
3 , a 7 
2 , 8 4 
3 , 0 5 
2 , 7 1 
2 , 7 6 
3 , 0 1 
3 , o 6 
3 , 2 7 
3 . 4 5 
3 . 9 0 
3 . 4 6 
2 . 9 1 
2 . 3 8 
2 . 2 7 
3 . 4 1 
4 , 2 0 

COMPLETE 
BOUGUER 

- 2 3 6 , 5 5 
- 2 4 0 , 3 6 
- 2 3 9 , 9 0 
- 2 3 8 , 8 0 
- 2 3 6 , 4 5 
- 2 3 5 , 1 6 
- 2 3 1 , 5 0 
- 2 2 7 . 6 2 
- 2 3 8 . 7 0 
- 2 3 4 . 2 9 
- 2 3 7 . 0 3 
- 2 3 7 . 6 6 
- 2 3 7 . 3 8 
- 2 3 0 . 0 3 
- 2 2 9 . 0 9 
- 2 2 9 . 9 7 
- 2 2 6 . 3 6 
- 2 3 2 . 0 7 
- 2 3 0 . 5 4 
- 2 3 0 . 6 4 
- 2 3 2 . 4 9 
- 2 3 2 . 0 2 
- 2 3 7 . 1 7 
- 2 3 8 . 6 4 
- 2 3 8 , 8 9 
- 2 4 0 , 7 5 
- 2 3 7 , 4 2 
- 2 3 5 , 6 9 
- 2 3 5 , 9 2 
- 2 3 2 , 8 9 



' O T H i I O N 

NUWuEK 

[•/He: 4 a 

i ' i r i*-43 
M H c 4 4 
M H 2 4 5 
i.,H»;46 
i.ir4e;47 
h r i a 4 6 
NiH2'+9 
iVH2b0 
I'.'iHabl 
iV ih tb2 
i'lnc 'o5 
M H 2 b 4 
M H c o S 
MHa 5 6 
i ' iHt :57 
MHt-bb 
M h 2 b 9 
|viHt:60 
M h a b i 
M H 2 6 2 
M H a b 3 
MHt .64 
MHaoS 
MH2fa6 
Mi j 2 6 7 
M H 2 6 3 
MH*:69' 

H H 2 7 0 
M H 2 7 1 

L A j i rUDE 

UcG i-'ii '^ 

3 6 . 

3 6 . 
3 d . 
3 d . 
3 o , 
3 3 , 
5>J, 
3 o . 
3 d . 
3 6 , 
3 6 , 
3 3 , 
3 o , 
3 Q , 

3 d , 
3 6 , 
3 d , 
3 3 . 
3 d . 
3 3 . 
3 3 , 
3 d . 
3 d . 
3 6 , 
3 d , 
3 d . 
3 d . 
3 6 , 
3 d . 
3 6 . 

1 »J%J t 0. c l 

, 3 1 . 5 2 
, 3 1 . 3 3 
. 3 1 . 2 1 
, 3 1 . 7 4 
. 3 1 . 6 4 
, 3 1 . 1 9 
, 3 2 , 3 0 
, 3 2 . 6 u 
, 3 1 . 0 9 
, 3 1 . 0 9 
, 3 0 . 3 4 
. 3 0 . 3 3 
. 3 0 . 3 4 
. 3 0 . 5 7 
. 3 0 . 0 3 
, 30 . -Oo 
. 3 0 . 6 3 
, 3 0 . 4 6 
, 3 0 . O o 
, 3 0 . 6 0 
, 3 0 . 1 9 
, 3 0 . 0 4 
, 3 0 . 4 2 
. 3 0 . 4 9 
, 3 0 . 5 1 
, 0 0 . 9 6 
, 3 1 . 1 2 
, 3 1 . 3 6 
, 3 0 . 9 3 

L . ( ) K I G I T U D E 

O E G 

1 1 2 . 

l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H 2 . 

M i N 

1 4 . 0 7 

1 3 . 6 3 
1 4 . 3 5 
1 4 . 9 7 
1 1 . 1 3 
1 1 , 6 2 
1 1 . 7 6 
1 1 . 3 2 
1 3 . 1 7 
1 3 . 7 4 
1 3 . 2 y 
1 4 . 6 4 
1 5 . 0 6 
1 4 . 7 b 
1 4 . 1 6 
1 3 . 9 o 
1 3 . 5 1 
1 2 . 8 7 
1 2 . 6 3 
1 2 , 7 2 
1 2 , 2 0 
1 2 . 0 1 
1 0 , 8 3 
1 0 , 2 6 
1 0 , 7 6 
1 1 , 3 2 
1 1 . 3 9 
1 0 , 6 y 
1 0 , 0 2 

9 , 6 7 

E L E V A 1 I O N 

I N F t t l T 

7 0 5 3 , 

6 5 5 6 , 
6 4 0 0 , 
6 2 2 2 , 
b 4 0 6 . 
6 6 1 0 . 
6 7 1 5 , 
6 2 2 3 , 
6 5 3 0 . 
6 4 2 3 . 
6 5 2 5 . 
6 7 6 3 . 
7 0 3 2 . 
7 0 5 1 . 
6 3 7 9 . 
6 1 5 0 . 
6 3 3 5 . 
6 3 9 2 . 
7 0 7 9 . 
7 2 9 5 . 
6 9 2 5 . 
7 1 3 9 . 
6 6 8 9 . 
6 9 1 5 . 
7 1 0 3 . 
7 1 2 9 . 
6 6 5 0 . 
7 0 2 1 . 
6 4 5 3 . 
6 7 1 1 . 

F R E E - A I R 
ANOMALY 

2 . 5 1 

- 1 7 . 5 5 
- 2 3 . 7 3 
- 3 1 . 3 8 
- 2 5 . 0 8 
- 1 8 . 8 1 
- 1 4 . 6 6 
- 3 0 . 1 0 
- 1 4 , 2 2 
- 2 3 . 8 7 
- 2 1 . 3 6 
- 1 3 . 2 6 

- 7 . 8 2 
- 1 1 . 9 5 
- 2 7 . 6 7 
- 4 1 . 3 4 
- 3 4 . 4 7 

- 9 . 2 3 
- 2 . 9 3 
- 5 . 0 9 
- 8 , 1 2 
- 2 , 2 4 

- 1 9 , 0 4 
- 1 1 , 8 0 

- 5 , 6 2 
- 2 , 4 1 

^ 1 1 , 2 1 
- 7 , 1 4 

- 2 6 , 2 7 
- 1 8 , 5 8 

S I M P L E 

BOUGUER 

- 2 3 7 . 7 1 

- 2 4 0 . 1 7 
- 2 4 1 . 7 1 
- 2 4 3 . 3 0 
- 2 4 3 . 3 3 
- 2 4 3 . 9 5 
- 2 4 3 . 5 6 
- 2 4 2 . 2 3 
- 2 3 8 . 3 3 
- 2 4 2 . 3 1 
- 2 4 3 . 6 0 
- 2 4 3 . 6 u 
- 2 4 9 . 0 3 
- 2 5 2 . 1 0 
- 2 4 4 . 9 4 
- 2 5 0 . 6 0 
- 2 5 0 . 2 4 
- 2 4 3 . 9 7 
- 2 4 4 , 0 4 
- 2 5 3 . 5 6 
- 2 4 3 . 9 6 
- 2 4 5 . 3 9 
- 2 4 6 . 3 6 
- 2 4 7 . 3 3 
- 2 4 7 . 5 5 
- 2 4 5 . 2 2 
- 2 4 4 . 5 2 
- 2 4 6 . 2 6 
- 2 4 6 . 0 5 
- 2 4 7 . 1 5 

T E R R A I N 

C O R R E C T I O N 

5 , 6 9 

2 , 4 8 
3 , 0 0 
6 , 7 5 
3 , 6 0 
3 , 2 8 
5 , 0 2 
3 , 2 0 
3 , 8 3 
2 , 6 9 
2 , 7 6 
3 , o 4 

1 0 , 0 7 
7 . 1 4 
3 . 0 0 
3 , 8 2 
3 , 2 9 
3 , 1 2 
3 , 4 6 

1 0 , 7 9 
2 , 7 7 
3 , 6 8 
3 , 5 1 
3 , 5 2 
4 , 1 5 
3 , 2 6 
3 , 0 2 
4 , 0 2 
4 , 8 8 
6 , 0 5 

COMPLETE 

BOUGUER 

- 2 3 1 , 8 2 

- 2 3 7 , 6 9 
- 2 3 8 , 7 1 
- 2 3 7 , 0 5 
- 2 3 9 , 7 3 
- 2 4 0 , 6 7 
- 2 4 0 , 5 6 
- 2 3 9 , 0 3 
- 2 3 4 , 5 0 
- 2 3 9 , 9 2 
- 2 4 0 , 8 4 
- 2 4 0 . 7 6 
- 2 3 8 , 9 6 
- 2 4 4 , 9 6 
- 2 4 1 , 9 4 
- 2 4 6 , 9 8 
- 2 4 6 , 9 5 
- 2 4 0 . 8 5 
- 2 4 0 . 5 8 
- 2 4 2 . 7 7 
- 2 4 1 . 2 1 
- 2 4 1 , 7 1 
- 2 4 3 . 3 5 
- 2 4 3 . 8 1 

- 2 4 3 . 4 0 
- 2 4 1 , 9 6 
- 2 4 1 , 5 0 
- 2 4 2 , 2 6 
- 2 4 1 , 1 7 
- 2 4 1 , 1 0 ox 



S r'\T i O i , 
HUiMuER 

f-lH<iV2 
MH^73 
MH274 
MH<:̂ 75 
H H ^ 7 D 

|V|H;i77 
MH276 
MM ..7 9 
MHtioO 
MH261 
MMco2 
Mh«i33 
MH^d4 
MHaoS 
MH266 
MH2o7 
iviH2o8 
MHab9 
MriayO 
MHa91 
Mi-jc:y2 
MH2y3 
MHa94 
MHa^o 
MH296 
i-iH2y7 
M.H296 
MH2y9 
MHdOO 
Mi ibOl 

Lrt" riruDE 
U L G MIN 

3 6 , 

3 6 , 
3 o , 
3 u , 
3 o , 
0 6 , 
3 u , 
3 o . 
3 o . 
3 o . 
3 d . 
3 6 . 
3 o . 
3 3 . 
3 d . 
5 t i . 
3 6 . 
3 3 . 
3 3 . 
3 6 . 
3 6 . 
3 d , 
3 6 , 
3 d , 
3 3 . 
3 d , 
3 d , 
3 6 , 
3 3 , 
3 d , 

. 5 1 . 0 4 

, 3 0 . 2 0 
, 3 0 . 7 9 
, 4 2 . 5 2 
, 4 3 . Oi. 
, 4 3 . 2 4 
, 4 3 . 1 9 
, 4 0 . 1 2 
, 4 3 . 4 D 
, 4 4 . 4 0 
, 4 4 . 3 3 
, 4'^».74 
, 4 3 . 9 3 
, 4 4 . 1 6 
, ' +3 .40 
, 4 2 . 7 9 
, 4 3 . 4 6 
, 4 2 . 3 5 
, . 4 1 . 3 2 
, 4 2 . 3 3 
, 4 2 . 7 o 
, 3 3 . 4 5 
. 3 3 . 8 7 
, 3 9 . 6 3 
, 4 0 . 1 2 
, 4 0 . 4 1 
, 4 1 . 0 5 
, 4 1 . 4 6 
, 4 2 . 2 3 
, 3 3 . 9 3 

LOK-GITUUE 

U E G 

1 1 2 . 
1 1 ^ . 
1 1 2 . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
H 2 . 
H 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

MIN 

9 . 2 3 
6 . 2 4 
3 . 3 0 
9 . 9 4 
v . 9 6 
9 . 3 i 

1 0 . 3 2 
1 0 . 2 5 
1 0 . 9 1 
1 2 . 7 1 
1 3 . 4 4 
l o . 7 d 
1 4 . 6 6 
1 5 , 8 5 
1 6 , 0 2 
1 6 , 9 7 
1 7 . 1 5 
1 7 . 4 3 
1 6 . 9 1 
1 5 . 9 3 
l b . 4 1 
1 6 . 2 7 
1 6 . 3 9 
1 6 . 4 1 
1 6 . 2 3 
1 5 . 8 1 
1 5 . 2 3 
1 4 . l o 
1 3 , 7 9 
1 7 , 3 6 

ELEVATION 
I N FEET 

6 8 3 9 . 
7 8 3 5 . 
8 1 2 0 , 
6 3 3 9 . 
6 4 1 0 . 
6 1 3 1 . 
6 6 9 6 . 
7 6 9 1 . 
7 9 3 9 . 
3 ( ! 0 4 . 
7 9 4 2 . 
7 6 0 C . 
7 7 1 6 . 
7 7 3 4 . 
7 5 4 7 . 
7 3 0 4 . 
7 3 8 7 . 
7 7 5 7 . 
3 4 0 2 . 
8 4 4 3 . 
7 9 5 4 . 
7 0 2 8 . 
7 2 0 2 . 
7 7 6 4 . 
7 7 9 5 . 
7 5 9 b . 
7 5 2 8 . 
7 5 3 2 . 
7 4 6 4 . 
7 8 3 9 . 

FREE-A iR 
ANOMALY 

- 1 4 . 4 1 
1 9 , 0 8 
2 4 , 5 6 

- 1 2 , 6 4 
- 7 , 3 9 

- 1 9 , 0 1 
7 . 0 6 

4 7 , 3 1 
6 0 . 0 9 
5 6 . 4 6 
6 2 , 0 3 
5 5 , 0 4 
5 6 , 7 4 
5 9 , 9 2 
5 6 , 4 6 
6 6 , 4 3 
6 8 , 9 6 
6 5 , 8 9 
7 7 , 9 9 
7 8 , 2 1 
6 4 , 4 8 
1 4 , 8 9 
2 4 . 3 2 
4 6 . 8 0 
4 8 . 9 7 
4 3 . 2 4 
4 2 . 0 6 
3 8 , 3 3 
3 8 , 7 4 
4 7 , 4 0 

SIMPLE 
BOUGUER 

- 2 4 9 . 0 5 
- 2 4 9 . 4 9 
- 2 5 2 . 0 1 
- 2 2 8 . 5 q 
- 2 2 6 . 2 1 
- 2 2 7 . 6 3 
- 2 2 1 . 0 1 
- 2 1 4 . 1 5 
- 2 1 0 . 3 2 
- 2 1 4 . 1 6 
- 2 0 8 . 4 7 
- 2 0 3 . 6 1 
- 2 0 4 . 1 3 
- 2 0 3 . 5 0 
- 2 0 0 . 5 9 
- 1 9 9 . 3 7 
- 1 9 9 . 6 7 
- 1 9 8 . 3 1 
- 2 0 8 . 1 6 
- 2 0 9 . 3 6 
- 2 0 6 . 4 3 
- 2 2 4 . 4 6 
- 2 2 0 . 9 8 
- 2 1 7 . 6 4 
- 2 1 6 . 5 3 
- 2 1 5 . 4 6 
- 2 1 4 . 3 4 
- 2 1 8 . 2 1 
- 2 1 5 . 4 6 
- 2 1 9 . 6 0 

TERRAIN 
CORRECTION 

6 . 4 9 
7 , 5 3 

1 1 , 5 0 
4 , 6 2 
3 , 7 3 
4 , 2 1 
3 , 2 3 
4 , 4 7 
4 , 5 7 
5 , 7 9 
4 , 1 4 
2 , 5 5 
2 , 7 9 
4 , 7 0 
2 , 8 3 
3 , 2 9 
4 , l 8 
4 , 6 7 
5 , 3 9 
8 , 0 3 
4 , 3 0 
6 , 2 8 
5 , 6 2 
5 , 5 9 . :< 
5 , 4 7 
4 . 7 0 
4 , 2 9 
3 , 4 5 
3 , 8 4 
5 . 9 9 

COMPLETE 
BOUGUER 

- 2 4 2 . 5 6 
- 2 4 1 . 9 6 
- 2 4 0 . 5 1 
- 2 2 3 . 7 2 
- 2 2 2 . 4 6 
- 2 2 3 . 6 2 
- 2 1 7 . 7 8 
- 2 0 9 . 6 8 
- 2 0 5 . 7 5 
- 2 0 8 . 3 7 
- 2 0 4 . 3 3 
- 2 0 1 . 2 6 
- 2 0 1 . 3 4 
- 1 9 8 . 8 0 
- 1 9 7 . 7 6 
- 1 9 6 . 0 6 
- 1 9 5 . 4 9 
- 1 9 3 . 6 4 
- 2 0 2 . 7 9 
- 2 0 1 , 3 3 
- 2 0 2 . 1 3 
- 2 1 8 , 2 0 
- 2 1 5 , 3 6 
- 2 1 2 , 0 5 
- 2 1 1 , 0 6 
- 2 1 0 , 7 8 
- 2 1 0 , 0 5 
- 2 1 4 . 7 6 
- 2 H , 6 4 
- 2 1 3 , 6 1 



STATlUiM 
NUr-ioLR 

M H o j 2 
fSH3o3 
Mh304 
r'lH305 
MHO 06 
H H d j d 
r-ino09 
MH310 
i - iH3 i i 
i-lHOi2 
M H 3 I 3 

NiH3i4 
M H 3 I 5 

MHO l b 
M H 3 i 7 
M H o i d 
M H b i 9 
MH320 
MM32i 
MH322 
! ' I H 3 2 3 

Mh3a4 
hHb25 
HH3e:6 
Mi 1327 
MH626 
MH329 
l'lHO30 
MI1031 
MH332 

L^.^ r i ' i U u L 
ULG MIN 

3 d 

3 6 . 
3 3 
3 6 
3 d 
3 d 
3 d 
3 3 
3 o 
3 o 
3 d 
3 d 
3 6 
3 o 
3 6 

3 d 
3 d 
3 o , 
3 d , 
3 3 . 
3 6 , 
3 d . 
3 d , 
3 o . 
3 8 . 
3 o . 
3 d . 
3 d , 
3 6 . 
3 3 . 

, 3 3 . 7 o 
, 3 3 . O o 
, 3 3 . Q o 
, 3 3 . 4 4 
, 3 3 . 6 1 
. 4 0 . 1 1 
, 4 0 . 1 6 
. 3 9 . 7 i 
, 3 9 . 1 3 
, 4 0 . 6 b 
, 4 0 . 9 b 
, 4 0 . 9 6 
, 4 1 . b v 
, 4 0 . 4 b 
, 4 0 . 4 3 
. 3 9 . 7 1 
. 3 5 . 2 o 

3 5 . 7 4 
, 3 5 . 7 3 

3 5 . 3 o 
3 4 . 3 2 
3 4 . 7 9 

, 3 4 . 8 V 
, 3 4 . 7 6 

3 4 . 7 7 
3 4 . 7 9 
3 4 . 8 3 
3 4 . 3 9 

, 3 4 . 7 9 
3 4 . 9 3 

LOcgGITUOt 
DEG 

1 1 ^ . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
H ^ . 
H ^ . 
l i d . 
H ^ . 
1 1 2 . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

M i N 

1 6 . 0 3 
1 7 . 8 1 
1 9 . 0 5 
1 9 . 2 3 
1 9 . 6 6 
1 9 . 6 5 
1 9 . 1 0 
1 9 . 1 0 
1 3 . 7 3 
1 3 . 2 7 
1 7 . 5 3 
1 6 . 3 y 
1 5 . 8 9 
1 6 . 3 9 
1 6 . 8 3 
1 7 . 9 9 
1 5 . 2 4 
1 5 , 8 4 
1 5 , 2 4 
1 6 . 2 5 
1 6 . 3 b 
1 7 . 4 0 
1 7 . 9 4 
1 3 . 5 1 
1 9 . 0 3 
1 9 . 5 0 
2 1 . 8 0 
2 2 . 3 1 
2 2 , 6 b 
2 3 , 2 7 

ELEVATION 
I N FEET 

6 5 5 9 . 
3 4 1 6 . 
8 0 4 1 . 
7 9 5 7 . 
603c : , 
6 5 3 6 . 
3 7 7 7 . 
8 7 5 1 . 
3 7 2 9 . 
9 3 2 5 . 
8 6 9 2 , 
3 5 3 5 , 
6 1 1 5 . 
7 9 3 6 . 
8 3 5 2 . 
3 6 8 2 . 
5 5 8 3 . 
5 7 4 4 . 
5 6 0 3 . 
5 6 4 7 . 
5 6 7 0 . 
5 6 9 9 . 
5 7 3 1 . 
5 7 5 2 . 
5 7 8 4 . 
5 3 0 5 . 
5 9 6 6 . 
6 0 0 4 . 
6 0 2 6 . 
6 1 1 2 . 

FREE-A IR 
ANOMALY 

6 5 . 2 5 
5 5 . 8 4 
4 8 . 7 9 
4 9 . 3 7 
5 4 . 9 7 
7 5 . 5 5 
8 1 . 4 9 
7 8 . 4 2 
7 3 . 6 4 
9 3 . 6 9 
3 2 . 7 6 
7 7 , 7 2 
6 5 , 2 0 
5 6 , 5 1 
7 0 , 9 1 
7 9 , 4 4 

- 4 4 , 6 1 
- 3 9 , 3 7 
- 4 7 , 2 2 
- 4 0 , 8 2 
- 3 7 , 3 6 
- 3 8 , 8 4 
- 3 7 , 9 5 
- 3 8 , 7 2 
- 3 7 , 4 6 
- 3 7 , 5 1 
- 2 8 , 7 7 
- 2 2 , 6 5 
- 2 2 , 9 6 
- 1 6 . 2 2 

SIMPLE 
BOUGUER 

- 2 2 6 . 2 6 
- 2 3 0 . 3 6 
- 2 2 5 . 0 9 
- 2 2 1 . 6 4 
- 2 2 0 . 3 0 
- 2 1 5 . 1 8 
- 2 1 7 . 4 6 
- 2 1 9 . 6 4 
- 2 2 3 . 6 7 
- 2 2 3 . 9 2 
- 2 1 3 . 2 9 
- 2 1 3 . 0 9 
- 2 1 1 . 2 0 
- 2 1 3 . 3 6 
- 2 1 3 . 5 6 
- 2 2 3 . 0 8 
- 2 3 4 . 7 7 
- 2 3 5 . 0 1 
- 2 3 8 . 0 6 
- 2 3 3 . 1 6 
- 2 3 0 . 4 6 
- 2 3 2 . 9 5 
- 2 3 3 . 1 5 
- 2 3 4 . 6 4 
- 2 3 4 . 4 6 
- 2 3 5 . 2 3 
- 2 3 1 . 9 7 
- 2 2 7 . 1 5 
- 2 2 8 , 2 7 
- 2 2 4 . 4 0 

TERRAIN 
CORRECTION 

7 , 3 5 
8 , 5 3 
4 , 8 9 
4 , 1 1 
4 , 0 5 
5 , 1 8 
6 , 5 8 
6 , 3 0 
7 , 3 6 

1 5 , 3 3 
7 , 4 8 
6 , 8 3 
4 , 8 2 
5 , 0 1 
6 , 1 6 
8 , 8 6 
3 , 4 1 
3 , 3 0 
3 , 3 1 
3 , 8 8 
7 , 0 4 
8 , 8 9 
6 , 9 3 
7 , 3 7 
6 , 1 0 
6 . 4 7 
8 , 3 7 
7 , 5 8 

l i . U 4 
7 , 6 6 

COMPLETE 
BOUGUER 

- 2 1 8 , 9 1 
- 2 2 2 , 3 5 
- 2 2 0 , 2 0 
- 2 1 7 , 5 3 
- 2 1 6 , 2 5 
- 2 1 0 , 0 0 
- 2 1 0 , 8 8 
- 2 1 3 . 3 4 
- 2 1 6 . 3 1 
- 2 0 8 . 5 9 
- 2 0 5 . 8 1 
- 2 0 6 . 2 6 
- 2 0 6 . 3 8 
- 2 0 8 , 8 5 
- 2 0 7 , 4 0 
- 2 1 4 , 2 2 
- 2 3 1 , 3 6 
- 2 3 1 , 7 1 
- 2 3 4 , 7 5 
- 2 2 9 , 2 6 
- 2 2 3 , 4 4 
- 2 2 4 , 0 6 
- 2 2 6 , 2 2 
- 2 2 7 , 2 7 
- 2 2 8 , 3 6 
- 2 2 8 , 7 6 
- 2 2 3 , 6 0 
- 2 1 9 . 5 7 
- 2 1 7 , 2 3 
- 2 1 6 , 7 4 00 



S T A f l O i ' j 

I J U I ' I D E K 

r^iHd33 

ivjHd34 

fviHb35 
M H 3 3 6 

Hri3o7 
M H 6 3 3 
|Vii ioo9 
M H 3 4 0 
M H 3 4 1 
l i H b 4 2 
lV;Hb43 
M H b 4 4 

l ' iH545 
M H b 4 6 
M h b 4 7 
M H 3 4 6 
M r t 0 4 9 
MHbbO 
MHO 3 1 
M H 3 5 2 
M f i o 3 3 
M H 3 b 4 
M H 3 D 5 

M H 3 b b 
M H 3 b 7 
M H 6 b 9 
KiH Ob.) 
r ' i H 3 o l 

M H 6 6 2 
M H 3 6 3 

L A T I T U U E 

ULG MIN 

3 d , 
3 o . 

3 o , 
3 d , 
3 d , 

3 6 , 
3 6 , 
3 3 , 
3 d , 
3 o , 
3 b , 
3 3 , 
3 6 , 
3 6 . 
3 3 . 
3 6 , 
3 o , 
3 6 , 
3 3 . 
3 3 . 
3 d . 
3 6 , 

3 d . 
5< i , 
3 6 . 
3 d . 
3 3 . 
3 6 . 
3 3 , 
3 3 , 

, 3 5 . O H 

. 3 5 . 1 3 
, 3 4 . 9 7 

, 3 6 . 1 5 
, 3 5 . 9 5 
. 3 6 . 0 6 
, 3 6 . 1 3 
, 3 6 . 5 3 
, 3 5 . 7 b 
, 3 6 . 7 6 
. 3 6 . 9 d 
, 3 7 . 0 3 
. o 7 . 8 b 
, 3 6 . 4 7 
, 3 8 . 6 9 
, 3 3 . 3 3 

, 3 9 . b 7 
, 4 0 . 0 0 
, 4 0 . 7 4 
, 4 1 . 0 7 
, 4 1 . 9 3 
, 4 2 i 3 4 

, 4 2 . 4 o 
, 4 2 . b a 
, 4 2 . 9 3 
, 3 5 . 6 9 
, 3 0 . 1 3 
, 3 6 . 5 7 
, 3 7 . 0 4 

, 3 7 . 3 6 

L O N G I T U D E 

OEb 

112> 
l i d . 

l i d ' 
l i d . 
1 1 2 . 

l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 ^ . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 . ; . 
l l d > 
1 1 2 . 
1 1 2 . 
1 1 2 . 

1 1 2 . 
1 1 2 . 
1 1 2 . 

i"̂  i N 

, 2 4 . 0 6 

. 2 5 . l u 
, 2 5 . 8 3 
. 2 7 . 0 4 
. 2 6 . 6 i 
, 2 b , i n 
. 2 5 . 7 0 
, 2 5 . 3 1 
, 2 5 . 5 4 
, 2 7 . 1 5 
. 2 7 . 2 6 
. 2 7 , 8 2 
, 2 6 . 3 o 
, 2 b . 3 b 
. 2 6 . 6 1 
. 2 5 . 9 1 
. 2 5 . 9 1 
, 2 3 . 9 9 
, 2 5 , 5 1 
. 2 5 , 3 6 
, 2 5 , 0 3 
. 2 4 , 4 7 
, 2 4 , 1 3 
. 2 3 , 6 b 
. 2 3 , 3 3 
. 1 9 , 0 4 
, 1 9 , 1 3 
. 1 6 , 9 6 
. 1 9 , 3 3 
, 1 9 . 4 6 

ELEVATION 

IN FLET 

6 1 5 3 . 

6 3 3 0 . 

6 4 1 0 . 
7 2 9 1 . 
7 1 6 4 . 

7 0 5 b . 
7 0 1 1 . 
7 2 7 8 . 
7 0 2 2 . 
7 1 6 7 . 
7 1 6 6 . 
7 3 0 9 . 
6 8 8 3 . 
6 8 9 3 . 
6 9 0 4 . 
6 8 9 2 . 
7 1 9 4 . 
7 1 3 4 . 
7 2 2 1 . 
7 0 5 6 . 
6 7 3 4 . 
6 6 2 3 . 

6 5 7 2 . 
6 5 0 0 . 
6 4 2 5 . 
6 5 7 3 . 
6 9 9 6 . 
7 2 1 3 . 
7 6 7 4 . 

7 9 7 2 . 

F R E E - A I R 
ANOMALY 

- 1 4 . 6 2 
- 6 . 3 8 

- 4 . 9 3 
2 7 . 0 9 
2 1 . 4 9 

1 8 . 6 1 
1 7 . 3 4 
2 6 . 0 0 
1 6 . 6 7 
2 8 . 5 7 
2 6 . 5 3 
3 4 . 3 0 
2 2 . 8 3 
2 4 , 9 7 
2 6 . 2 1 
2 5 . 4 3 
3 8 . 6 0 
3 8 , 2 9 
4 4 . 2 9 
4 0 , 2 3 
3 3 , 2 8 
3 0 . 7 7 
2 9 . 5 7 
a 6 . 8 7 
2 4 , 3 7 
- 7 . 9 5 

6 . 3 6 

1 5 , 2 5 
3 1 , 1 4 
3 9 , 8 4 

b i M P L E 

BOUGUER 

- 2 2 4 . 3 6 

- 2 2 3 . 9 8 

- 2 2 3 . 2 5 

- 2 2 1 . 2 * ^ 
- 2 2 2 . 5 1 

- 2 2 1 . 7 2 
- 2 2 1 . 4 6 
- 2 2 1 . 8 9 
- 2 2 2 . 5 0 
- 2 1 5 . 5 3 
- 2 1 5 . 4 9 
- 2 1 4 . 6 4 

- 2 1 1 . 7 7 
- 2 0 9 . 9 6 
- 2 0 8 . 9 4 
- 2 0 9 . 3 1 
- 2 0 6 . 2 3 
- 2 0 4 . 6 9 
- 2 0 1 . 6 5 
- 2 0 0 . 1 6 

- 1 9 6 . 0 9 

- 1 9 4 . 6 1 
- 1 9 4 . 2 7 
- 1 9 4 . 5 2 
- 1 9 4 . 4 6 
- 2 3 1 . 3 2 
- 2 3 1 . 9 3 
- 2 3 0 . 6 0 
- 2 3 0 . 2 4 

- 2 3 1 . 6 9 

T E R R A I N 

C O R R E C T I O N 

7 . 2 9 
6 . 7 8 

4 . 7 9 
2 . 3 9 
2 . 3 3 

2 . 1 1 
1 . 8 8 
1 . 9 7 
1 . 9 5 
2 . 2 4 

1 . 9 5 
1 . 9 4 

2 . 3 0 
3 . 1 1 
2 , 2 8 
2 . 0 4 
1 . 8 3 
2 , u l 
2 , 2 9 
3 . 1 5 
3 . 4 5 
3 . 2 9 
3 , 0 6 
3 , 6 3 
2 , 8 0 
3 , 1 9 
3 , 7 1 

4 . 2 1 
5 . 7 3 
7 . 2 9 

COMPLETE 

BOUGUER 

- 2 1 7 . 0 7 

- 2 1 7 . 2 0 
- 2 1 8 . 4 6 
- 2 1 8 . 8 5 
- 2 2 0 . 1 8 
- 2 1 9 . 6 1 

- 2 1 9 . 5 8 
- 2 1 9 . 9 2 
- 2 2 0 . 5 5 
- 2 1 3 , 2 9 
- 2 1 3 . 5 4 
- 2 1 2 . 7 0 
- 2 0 9 , 4 7 
- 2 0 6 . 8 7 
- 2 0 6 . 6 6 
- 2 0 7 . 2 7 

- 2 0 4 . 4 0 
- 2 0 2 . 6 8 
- 1 9 9 . 3 6 
- 1 9 7 , 0 1 
- 1 9 2 . 6 4 
- 1 9 1 , 5 2 
- 1 9 1 , 2 1 
- 1 9 0 , 8 9 
- 1 9 1 . 6 6 
- 2 2 8 . 6 3 
- 2 2 8 , 2 2 
- 2 2 6 . 3 9 
- 2 2 4 . 5 1 

- 2 2 4 . 4 0 VO 



brHiiON 
NUKdEK 

MH365 
r-iHood 
Mr(bb7 
t'1H3o3 
MH309 
HH6 70 
MMoyi 
MH372 
MriO'73 
MH674 
MHO 7 5 
MHO 7 6 
wrH377 
MHO 73 
MH3 79 
MH36 0 
MH3dl 
HH0d2 
iviH3b3 
MHoa4 
MiHodS 
MHOo7 
MH063 
MHoyo 
MH391 
Mtioy2 
rvlH093 
MHO 94 
MH095 
MH396 

LA-rifuOE 
UcG • MIN 

33 
3d 
36 
36 
3d 
3d 
3b 
3o 
3d 
36 
3o 
36 
36 
36 
33 
3o 
33 
33 
3d, 
33 
36. 
36. 
36 
3o. 
3d. 
3d. 
33, 
36. 
36, 
3d. 

. 33.37 

, 33.80 
, 33.52 
, 33,24 
, 33.06 
, 33.7a 
, 33.7o 
, 33,33 
, 37.97 
, 37.3n 
. 36.94 
, 37.04 
, 3b.63 
, 3b.43 
, 36.3o 
, 36.60 
, 3b.79 
. 37.07 
, 37.42 
, 37,70 
33.2y 

, 39.25 
, 39.72 
40,lo 
40,15 
40.31 
40.60 
41.31 
41.46 
40.56 

L O K G I T U Q E 

L)£G 

112. 
H^. 
112. 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
112. 
112. 
H 2 . 
112. 
112. 
112. 
112. 
112. 

MIN 

19.64 
20.7y 
20,89 
20.64 
21.1/ 
21,36 
21.9c; 
21.96 
22.00 
21.7o 
21.2y 
22.13 
22.14 
22.70 
22.3b 
23.21 
22.77 
2a.73 
22.63 
22.36 
22.43 
20.76 
20.35 
20,80 
22,32 
22.95 
21.91 
21,61 
21,33 
19.10 

ELEVATION 
IN FEET 

6112. 
3453. 
6'l7b. 
8516. 
3434. 
6355. 
BI60. 
8152. 
3 H o . 
6024. 
3204. 
7927. 
7942. 
7827. 
7901. 
7350. 
7761. 
7864. 

.7970. 
8103. 
3039. 
8483. 
3570, 
6479. 
8024. 
7785. 
8102. 
8337. 
6402. 
8704. 

FREE-AiR 
ANOMALY 

53.26 

64.02 
63.66 
61.94 
58.98 
61.44 
57.17 
55.28 
52.:7 
46.35 
44.64 
42.72 
39.93 
37.10 
38.04 
26.08 
38.23 
41.51 
45.63 
51.37 
52.85 
67.59 
72.27 
72,85 
60,77 
55.53 
63.92 

- 71.45 
69.96 
81,14 

SIMPLE 
BOUGUER 

-223.u4 
-223.29 
-225.00 
-226.11 
-228.28 
-223.13 
-220.96 
-222.38 
-224.16 
-226.95 
-234.76 
-227.27 
-230.57 
-229.49 
-231.07 
-224.27 
-226.11 
-226.34 
-225.62 
-224.62 
-222.66 
-221.34 
-219.62 
-215.95 
-212.53 
-209.63 
-212.04 
-214.21 
-216.22 
-215.32 

TERRAIN 

CORRECTION 

3.94 
4.b8 
5,04 
6,79 
5,18 
4,46 
3,73 
3,87 
3,83 
3,77 
6,60 
3,82 
4,34 
5,04 
5,44 
3.71 
3.93 
4.38 
3.92 
3.95 
3.70 
4.68 
5.47 
5,37 
3,95 
3,75 
5,02 
8,71 

11.46 
7,15 

COMPLETE 
BOUGUER 

-219,10 
-218,61 
-219,96 
-221,32 
-223,10 
-218,67 
-217,23 
-218.51 
-220.33 
-223.18 
-226.18 
-223.45 
-226.23 
-224.45 
-225,63 
-220.56 
-222.16 
-221.96 
-221.90 
-220.67 
-218.96 
-216.66 
-214.15 
-210.58 
-208.58 
-205,88 
-207,02 
-205.50 
-204,76 
-208,17 ho 

o 



SI A riorj 
NUWibEK 

MH097 
MHO^b 
MH099 
MH400 
MHHcil 
mi ' iod 
MH4u3 
MH4 04 
MH405 
|ViH406 
Mt14 0 7 
MH4u3 
MH4 09 
i-'iH4lO 
MH4ii 
iviH4i2 
MH4i3 , 
MH4i4 
M H 4 I 5 
M H 4 I 6 
MH4i7 
MHHld 
MH4i9 
MH420 
MH421 
isH422 
MH423 
MM4 24 
MH4a5 
MH426 

LATITUDE 
OEG MIN 

36. 
3o. 
3d. 
36. 
3d. 
3d. 
33. 
33. 
3d, 
3o. 
3d, 
36. 
36. 
3d. 
36, 
3d. 
36, 
36, 
3d. 
36. 
36. 
33, 
3d. 
36. 
36. 
3o. 
36. 
3o, 
3d, 
36, 

, 40.34 
, 40.9o 
, 41.3o 
, 41.67 
, 41.91 
, 41.92 
, 41.31 
, 41.44 
, 43.13 
, 42.7t 
, 42.67 
, 43.44 
, 43.13 
, 43.62 
, 44.4.J 
, 44.91 
, 44.79 
, 44.7H 
, 44.65 
, 36.13 
, 36.19 
, 36.44 
, 3d.4y 
, 37.00 
. 35.61 
, 35.33 
, 35.23 
, 35.31 
, 35.47 
. 34.84 

•LONGITUDE 

DEd 

H e 
112. 
•112. 
112. 
112. 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
11a. 
112. 

MIN 

19.40 
19,63 
19.76 
19.64 
18.91 
16.56 
17,34 
17,42 
17.26 
17,42 
17,79 
19,07 
19,63 
20.19 
21.12 
21,36 
20,67 
20.22 
19,77 
16,57 
17,33 
17,66 
13.li 
13,24 
17.46 
17.52 
16.97 
26.40 
29.75 
27.7b 

ELEVATION 
IIM FLLT 

6452. 
6373. 
6143. 
7431. 
7609. 
7588. 
7699. 
6G72. 
7777. 
7746. 
7700. 
6787. 
6820. 
6182. 
5805. 
5666. 
5774. 
5956. 
6065. 
6105. 
6556. 
6867. 
7039. 
7614. 
6333. 
6202. 
5734. 
6805. 
7183. 
6694, 

FREE-AlR 
ANOMALY 

73,03 
70,23 
67,45 
52,44 
59,91 
56.75 
60,99 
68,99 
66,23 
66,00 
65,14 
35,87 
37,32 
15,24 
2,60 

-1,57 
.57 

6.79 
8.43 

-23.56 
-7.97 
3.93 
9.68 

27.76 
-16.47 
-22.66 
-36.89 
16.58 
29.66 
8.85 

SIMPLE 
BOUGUER 

-214.65 
-214.96 
-209.90 
-200.66 
-199.25 
-199.70 
-201.24 
-205.95 
-198.65 
-197.63 
-197.12 
-195.30 
-194.47 
-195.32 
-195.11 
-194.62 
-196.09 
-196.14 
-198.15 
-231.50 
-231.34 
-229.96 
-230.07 
-231.57 
-234.17 
-233.90 
-232.19 
-215.20 
-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 
6.41 
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 

-205,84 
-205,99 
-200,61 
-195,10 
-195,03 
-195,28 
-195,97 
-200,42 
-195,70 
-194,52 
-193,91 
-190,36 
-189,81 
-188,91 
-185,91 
-184.69 
-186.49 
-185.85 
-186.22 
-227.S4 
-227.69 
-225.70 
-225.54 
-225,26 
-229,63 
-230.13 
-227.61 
-212,76 
-212,32 
-216.84 t^ 



ST/<1 i O N 
N U I M D E R 

M H 4 2 7 

r ' iH4a3 
i' iri4 3 0 
M H 4 O 1 ' 

f - iH' ro2 
M H 4 0 3 
H H ^ 3 4 

MH4 3 5 
M(14 3 6 
MM4o7 
M i i 4 o d 
MHHo9 
MH44 0 
M n H H l 
M H 4 4 2 
MH44 3 
M H 4 4 3 
| V ; H 4 H 6 

Hr l4 '+7 
MH4Ha 
r- iH449 
M H 4 D O 

r - iH4b l 
h H 4 o 2 
M H 4 b 3 
|ViH4b4 
iviH4bb 
M t l 4 o 6 
M H 4 b 7 
^ ; H 4 5 3 

L M ' r i ruuE 
Ut-b M i N 

3 3 

3 3 
3 o 

3d 
3 o 
3 d , 
3 c 
3 o 
3 o 
3 d . 
3 c 
3 o 
3 6 . 
3 d . 
3 6 . 
3 3 . 
3 6 . 
3 d . 
3 6 . 
3 d . 
3 d . 
3 6 . 
3 o . 
3 c , 
3 6 . 
3 b . 
3 d , 
3 o , 
3 d , 

3d . 

, 3 4 . 5 d 

. 3 4 . 3 1 

. 3 4 . 2 o 
, 3 4 . 1 6 
, 3 3 . 3 / 
. 3 4 . 2 9 
, 3 0 , 6 0 
, 3 3 . 4 a 
, 3 3 . 1 4 
, 3 2 . 0 9 
, 3 1 . o d 

0 i . 0 7 
3 0 . 3 0 
3 2 , 5 b 
3 3 . 5 3 

, 3 4 . 1 6 
3 3 . 6 6 
3 3 . 0 5 
3 3 . 7 3 
3 2 . 4 0 
3 2 . 7 6 

, 3 3 . 1 7 
3 4 . 6 b 
3 4 . 3 1 

. 3 3 . 9 0 
3 2 , b o 

. 3 2 . l o 
3 1 . d o 
3 1 . 5 4 
3 1 . 3 6 

L O i j G I T U D E 

U t b 

1 1 2 . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
H 2 . 
1 1 2 . 
1 1 ^ . 
1 1 2 . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
H a . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
i l 2 . 

M i N 

2 8 . 0 6 
2 3 . 9 1 

2 9 . 0 1 
2 9 . 6 b 
2 9 . 6 6 
2 7 . 7 4 
2 7 . 9 6 
2 6 , 5 0 
2 3 . 2 1 
2 6 . 6 a 
2 8 . 3 0 
2 9 . 1 1 

2 9 . 4 9 
2 3 , 3 2 
2 6 , 8 5 
2 7 . 2 5 
2 1 . 3 b 
2 3 . 3 4 
2 3 . 4 o 
2 4 . 1 a 
2 4 , 9 b 
2 4 . 2 b 
1 6 . 4 6 
1 7 . 2 0 
1 8 . 5 0 
1 9 . 1 1 
1 9 , 0 9 
1 9 , 1 2 
1 9 , 4 3 
1 9 . 1 1 

E L E V A T I O N 

I N F E E T 

6 3 4 2 . 

6 9 5 3 . 
7 2 6 2 . 
7 5 2 1 . 
7 5 5 3 . 
6 6 4 9 . 
6 9 7 1 , 
6 9 5 9 , 
7 2 7 1 . 
8 0 5 7 . 
8 3 4 C . 
3 4 3 2 , 
8 3 8 1 , 
7 5 5 3 , 
6 8 5 2 , 
6 7 5 3 , 
6 0 2 5 , 
6 6 3 9 , 
6 7 8 6 , 
7 0 5 3 , 
6 9 5 7 . 
6 7 7 0 , 
5 7 7 1 , 
6 0 7 0 , 
6 5 3 3 , 
7 5 6 9 , 
7 7 2 6 , 
3 1 2 6 , 
8 3 1 9 , 
3 4 8 1 , 

F R E E - A I R 
ANOMALY 

1 3 , 6 1 

2 1 , 0 2 
2 7 , 7 4 
3 6 , 7 2 
3 6 , 2 4 

6 , 1 5 
1 7 , 1 2 
1 3 , 4 2 
2 0 , 6 8 
4 2 , 1 8 
5 4 , 4 1 
5 8 , 6 3 
5 2 , 7 0 
2 8 , 2 2 
1 0 , 8 7 

6 , 0 3 
- 2 9 , 3 2 

1 , 0 9 
6 , 0 0 
9 , 6 9 

1 0 . 3 6 
6 . 6 0 

- 3 1 . 4 7 
- 2 3 . 3 9 
- 1 3 . 9 1 

2 1 . 9 0 
2 6 . 6 1 
3 8 . 6 5 
4 2 . 0 6 
4 9 . I S 

S I M P U E 

BOUGUER 

- 2 1 9 . 4 3 

- 2 1 5 , 8 0 
- 2 1 9 , 6 1 
- 2 1 9 . 4 4 
- 2 2 1 . 0 2 
- 2 2 0 , 3 2 
- 2 2 0 . 3 1 
- 2 2 3 . 6 1 
- 2 2 6 . 9 7 
- 2 3 2 . 2 4 
- 2 2 9 . 6 5 
- 2 2 8 . 5 6 
- 2 3 2 . 7 6 
- 2 2 9 . 0 3 
- 2 2 2 . 5 1 
- 2 2 1 . 9 3 
- 2 3 4 . 5 3 
- 2 2 5 . 0 4 
- 2 2 5 . 1 3 
- 2 3 0 . 5 3 
- 2 2 6 . 6 0 
- 2 2 3 . 9 9 
- 2 2 8 . 0 3 
- 2 3 0 . 1 4 
- 2 3 6 . 6 0 
- 2 3 5 . 9 0 
- 2 3 6 . 6 L 
- 2 3 8 . 1 2 
- 2 4 1 . 2 8 
- 2 3 9 . 6 6 

T E R R A I N 

C O R R E C T I O N 

1 . 9 5 

2 . 2 1 
2 . 9 2 
3 . 1 0 
4 . 6 4 
2 . 8 3 
2 . 3 7 
3 . 5 0 
3 . 3 3 
6 . 5 1 
5 . 6 6 
5 . 6 3 
8 . 7 8 
4 . 4 1 
2 . 4 4 
1 . 9 4 
4 . 5 0 
3 . 1 7 
2 , 0 7 
2 , 9 3 
2 , 6 4 
2 , 1 9 
4 , 6 4 .. ->. 
5 , 4 2 
3 , 0 4 
5 , 4 8 
5 , 7 1 
7 , 1 6 
6 . 6 8 
7 , 1 7 

COMPLETE 

BOUGUER 

- 2 1 7 , 4 8 

- 2 1 3 , 5 9 
- 2 1 6 , 6 9 
- 2 1 6 , 3 4 
- 2 1 6 , 3 8 
- 2 1 7 , 4 9 
- 2 1 7 . 4 4 
- 2 2 0 . 1 1 
- 2 2 3 , 6 4 
- 2 2 5 , 7 3 
- 2 2 3 , 9 9 
- 2 2 2 , 9 3 
- 2 2 3 , 9 8 
- 2 2 4 , 6 2 
- 2 2 0 , 0 7 
- 2 1 9 , 9 9 
- 2 3 0 , 0 3 
- 2 2 1 , 8 7 
- 2 2 3 , 0 6 
- 2 2 7 , 6 0 

- 2 2 3 , 9 6 
- 2 2 1 , 8 0 
- 2 2 3 , 3 9 
- 2 2 4 , 7 2 
- 2 3 3 . 5 6 
- 2 3 0 . 4 2 
- 2 3 0 . 6 9 
- 2 3 0 . 9 4 
- 2 3 4 , 6 0 
- 2 3 2 , 5 1 

ho 



STA'-TiOrj 
NUi' iutR 

MH4 69 
i.!H4bO 
MH4b l 
|.lH4o2 
i''lH4b3 
|VlH4o5 
HH4o6 
MH467 
l-iH4bd 
Mh4o9 
MH4 /O 
,.;!)4 71 
MH4 72 
HH4V3 
MH4 74 
MH475 
MH4 76 
MH477 
M H H / a 
MH479 
;-lH460 
i»lH4ol 
MH4b2 
MHHd3 
MH434 
MH465 
i''iH4d6 
•r!H467 
MH406 
MH469 

L M T H U U E 

OEG MIN 

3 d 
3 3 
3 6 
3 b 
3 d 
3 d 
3 d 
3 d 
3 d . 
3 d 
3 o 
3 d 
3 6 
3 d 
3 3 . 
3 d 
3 3 . 
3 3 . 
3 3 
3 b 
3 3 . 
3 6 , 
3 d , 
3 d , 
3 d , 
3 d , 
3 6 , 
3 d , 
3 d . 
3 3 , 

. 3 0 . 9 4 
, 3 0 . 3 1 
, 3 0 . 5 0 
, 3 0 . 1 3 
. 3 0 . 9 4 
. 3 1 . 2 4 
, 3 1 . 5 ^ 
, 3 1 . 8 d 
. 3 2 . I H 
, 3 2 . 3 o 
, 3 2 . 3 9 
. 3 0 . 4 . ; 
, 3 0 . 9 2 
, 3 4 . 5 D 
, 3 4 . 3 o 
, 3 4 . 4 b 
, 2 6 . 9 o 
, 2 6 . 9 6 
, 2 6 . 5 1 
, a 6 . 5 2 

a o . 4 4 
2 6 . 0 6 

, 2 6 . 0 6 
a b . 2 j 
2 5 . 2 2 
2 5 . 4 2 
2 4 . 7 7 
2 4 . 4 6 
2 4 . 0 9 
2 3 . 2 b 

LONGITUDE 
OEii 

l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H a . 
H 2 . 
1 1 2 . 
1 1 2 . 
H a . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

M I N 

1 9 . 0 6 
l o . 7 b 
1 9 . 3 b 
2 0 . 1 4 
2 0 . 2 6 
2 0 . 6 7 
2 0 . 5 3 
2 C . 1 6 
1 9 . 6 4 
2 0 . 4 0 
2 0 . 3 5 
2 0 . 1 1 
2 0 . 1 3 
2 0 . 1 0 
1 9 . 6 3 
2 0 . 5 4 
1 4 . 5 9 
1 3 . 8 0 
1 4 . 1 3 
1 3 . 5 7 
1 3 . 1 3 
1 0 . 6 3 
1 4 . 1 3 
l o , 6 b 
1 4 . 4 1 
1 4 . 3 4 
1 4 , 1 1 
1 3 , 6 3 
1 4 , 3 o 
1 4 , 3 6 

ELEVATION 
I N FLET 

3 8 0 3 . 
3 9 5 3 . 
3 9 3 1 . 
9 2 7 7 . 
6 2 9 6 , 
7 6 4 6 , 
7 5 1 9 , 
7 4 3 1 . 
7 7 0 2 . 
6 7 8 7 . 
64 3 4 . 
6 2 2 4 . 
6 0 7 1 . 
5 8 9 5 . 
5 9 2 2 , 
5 9 2 1 , 
6 0 5 3 , 
5 3 6 b , 
6 0 1 5 , 
5 9 3 6 , 
5 8 9 0 , 
5 9 5 0 , 
6 0 2 6 . 
6 0 5 6 , 
6 1 6 3 , 
6 2 6 5 , 
6 0 5 6 . 
6 0 2 0 , 
6 1 2 4 , 
6 4 2 5 , 

F R E E - A i R 
ANOMALY 

5 6 , 4 1 
5 2 , 3 2 
5 5 . 4 2 
6 3 , 4 0 
4 3 , 0 6 
2 4 , 8 9 
1 9 , 5 3 
1 6 . 4 7 
2 6 . 3 3 
- 4 . 0 0 

- 2 4 . 3 9 
- 2 5 . 6 6 
- 3 0 . 5 1 
- 3 5 . 7 7 
- 3 4 , 3 7 
- 3 3 , 8 8 
- 4 8 . 6 2 
- 5 3 . 9 2 
- 5 0 . 1 4 
- 5 2 . 8 3 
- 5 2 . 6 6 
- 5 5 . 1 4 
- 5 1 . 9 8 
- 5 2 , 7 4 
- 4 7 . 7 8 
- 4 3 . 2 5 
- 5 1 . 6 1 
- 5 2 . 0 6 
- 4 7 . 2 6 
- 3 3 . 3 1 

SIMPLE 
BOUGuER 

- 2 4 3 . 5 9 
- 2 5 2 , 1 2 
- 2 4 8 . 7 7 
- 2 5 2 . 5 6 
- 2 3 9 . 5 7 
- 2 3 5 . 5 4 
- 2 3 6 . 5 6 
- 2 3 6 . 6 3 
- 2 3 6 . 0 1 
- 2 3 5 . 1 6 
- 2 4 4 . 0 3 
- 2 3 7 . 6 5 
- 2 3 7 . 2 9 
- 2 3 6 . 5 5 
- 2 3 6 . 0 7 
- 2 3 5 . 5 5 
- 2 5 4 . 7 6 
- 2 5 3 . 7 1 
- 2 5 5 . 0 1 
- 2 5 5 . 0 8 
- 2 5 3 . 2 7 
- 2 5 7 . 8 0 
- 2 5 7 . 2 2 
- 2 5 9 . 0 1 
- 2 5 7 . 8 6 
- 2 5 6 . 6 4 
- 2 5 7 . 8 8 
- 2 5 7 . 1 0 
- 2 5 5 , 8 4 
- 2 5 2 . 1 4 

TERRAIN 
CORRECTION 

8 . 9 4 
1 2 . 7 3 

8 . 7 7 
1 1 . 9 3 

6 . 8 4 
5 . 9 6 
S . b b 
5 . 4 2 
5 . 2 7 
7 . 4 3 
7 . 4 9 
6 . 5 6 
4 . 1 6 
4 . 2 9 
4 . 3 9 
4 . 4 7 
5 . 2 6 
4 . 0 2 
3 . 9 5 
3 . 7 9 
4 . u 7 
3 . 8 2 
4 . 8 5 
3 , 5 9 
3 . 8 7 
4 . 2 4 
3 , 3 1 
3 . 9 5 
4 , 7 7 
6 . 0 2 

COMPLETE 
BOUGUER 

- 2 3 4 . 6 5 
- 2 3 9 . 3 9 
- 2 4 0 . 0 0 
- 2 4 0 . 6 5 
- 2 3 2 . 7 3 
- 2 2 9 . 5 6 
- 2 3 0 , 9 0 
- 2 3 1 . 2 1 
- 2 3 0 . 7 4 
- 2 2 7 . 7 3 
- 2 3 6 . 5 4 
- 2 3 1 . 0 9 
- 2 3 3 . 1 3 
- 2 3 2 . 2 6 
- 2 3 1 , 6 8 
- 2 3 1 , 0 8 
- 2 4 9 , 5 2 
- 2 4 9 , 6 9 
- 2 5 1 , 0 6 
- 2 5 1 , 2 9 
- 2 4 9 , 2 0 
- 2 5 3 , 9 8 
- 2 5 2 , 3 7 
- 2 5 5 , 4 2 
- 2 5 3 . 9 9 
- 2 5 2 , 4 0 
- 2 5 4 , 5 7 
- 2 5 3 , 1 5 
- 2 5 1 , 0 7 
- 2 4 6 . 1 2 ho 



S T M i iOixi 

NUi-ioER 

MH490 
i ' !H4yl 
MH492 
MH4 93 
r.1HH94 
MH495 
i/(ii4 96 
MH4 97 
ivii-|4 9a 
MH499 
KiribOO 
MHbu l 
,'Moo2 
i ' lHbo3 
MHb04 
I'lHbob 
MribQo 
MHb 07 
MHbOd 
MHb 09 
i-iHblO 
M H 5 H 

M H b i 2 
M H b i 3 
iViH5l4 
MH615 
M H b l 6 
MHb l7 
MH516 
MHb 19 

U A l 

OLC 

3 6 , 

3 d , 
3 d , 
3 3 . 
3 d . 
3 6 , 
3 d . 
3 d , 
3 3 , 
3 6 
3 6 , 
5 6 
5 6 , 
3 d . 
3 3 , 
3 o 
3 d 
3 d , 
3 6 , 
3 3 
3 o . 
3 6 . 
3 b 
3 d . 
3 3 
3 o 
3 d 
3 d 
3 d 
3 3 

• I fUOE 
, MIN 

2 6 , 5 3 
2 7 . 4 3 
2 b . 3 b 
2 4 . 7 9 
2 4 . 5 2 
2 2 . 3 5 
c 3 . 1 1 

, 2 3 . 6 b 
2 3 . 9 0 

. 2 2 . 3 9 
, ^ 3 . 3 4 
, 2 3 . 9 1 
, 2 4 . 3 4 
, 2 4 . 7 o 
, 2 5 . 4 2 
, 2 7 . 0 1 
, 2 / . 2 4 
, 2 7 . 0 6 
, 2 7 . 4 a 
, 2 7 . 8 b 
, 2 3 . 2 6 
, 2 7 , 9 b 
, 2 7 . 3 9 
, 2 7 . 1 b 
. 2 7 . 3 4 
, 2 6 . 7 9 
, 2 5 . 5 9 
, 2 4 . 3 0 
. 2 3 . 6 9 
, 2 3 . 9 6 

LO,\GITUOE 

DEo 

H a . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H a . 
H a . 
1 1 2 . 
1 1 2 . 
l l c L . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H ^ . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
l i d . 

M I N 

1 4 . 6 7 
1 4 . 5 / 
1 3 . 1 6 
1 2 . 6 b 
1 2 . 9 9 
1 4 , 5 9 
1 3 . 5 3 
1 3 . 2 6 
1 2 . 1 0 
1 1 . 8 4 
1 1 . 9 1 
1 1 . 3 3 
1 1 . 4 7 
1 1 . 6 3 
1 2 . 0 0 
1 3 . 1 2 
1 3 . 8 0 
1 2 . 7 3 
1 2 . 9 0 
1 2 . 9 1 
1 1 . 9 b 
1 1 . 6 2 
1 1 . 3 1 
1 0 . 6 7 
1 0 . 2 7 
1 1 . 0 3 
1 1 . o y 
1 0 . 4 3 

9 , 5 b 
1 0 , 5 6 

ELEVATION 
I N F C L T 

6 0 5 0 . 
6 0 9 0 . 
5 8 3 8 . 
5 8 8 5 . 
6 0 6 0 . 
6 4 8 5 . 
6 1 8 6 . 
6 0 9 2 . 
5 9 1 o . 
5 8 7 0 . 
5 8 7 u . 
5 3 6 5 . 
5 8 8 7 . 
5 3 3 4 . 
5 8 6 5 . 
5 3 3 2 . 
5 8 5 6 . 
5 9 1 9 . 
5 8 3 1 . 
5 8 3 0 . 
6 2 3 4 . 
6 3 1 7 . 
6 3 6 2 . 
6 5 b 5 . 
6 7 9 0 , 
6 4 1 6 . 
6 1 2 5 . 
6 2 0 3 . 
6 3 8 5 . 
6 0 7 6 . 

FREE-A IR 
ANOMALY 

- 4 7 . 9 2 
- 4 4 . 7 6 
- 5 9 . 5 7 
- 5 7 . 6 2 

• - 5 2 . 5 6 
- 3 0 , 1 0 
- 4 2 . 3 5 
- 4 7 , 7 8 
- 5 0 , 6 2 
- 4 4 , 2 3 
- 4 8 , 0 1 
- 4 9 , 3 9 
- 5 1 , 3 0 
- 5 2 , 6 8 
- 5 3 , 6 6 
- 5 2 , 0 9 
- 5 3 , 6 2 
- 4 6 . 6 7 
- 4 9 . 5 4 
- 4 9 , 7 9 
- 3 4 , 9 7 
- 3 1 , 8 3 
- 2 9 , 5 3 
- 2 2 , 4 9 
- 1 3 , 0 5 
- 2 8 . 5 9 
- 4 2 , 0 3 
- 3 7 , 2 6 
- 3 1 , 3 7 
- 4 0 , 8 5 

SIMPLE 

BOUGUER 

- 2 5 4 . 3 2 
- 2 5 2 . 1 9 
- 2 5 8 .,42 
- 2 5 8 . 0 6 
- 2 5 8 . 9 6 
- 2 5 0 . 9 6 
- 2 5 3 . 0 4 
- 2 5 5 . 2 3 
- a 5 2 . 1 2 
- 2 4 4 . 2 1 
- 2 4 7 . 9 4 
- 2 4 9 . 6 5 
- 2 5 1 . 3 1 
- 2 5 3 . 0 9 
- 2 5 3 . 4 2 
- 2 5 0 . 7 3 
- 2 5 3 . 3 5 
- 2 4 8 . 2 7 
- 2 4 8 , 1 5 
- 2 4 8 . 3 6 
- 2 4 7 . 3 0 
- 2 4 6 . 9 9 
- 2 4 6 . 2 2 
- 2 4 5 . 7 5 
- 2 4 4 . 3 2 
- 2 4 7 . 1 2 
- 2 5 0 . 6 5 
- 2 4 8 . 5 4 
- 2 4 8 . 8 5 
- 2 4 7 , 8 0 

TERRAIN 
CORRECTION 

4 , 4 5 
4 , o 8 
4 , 1 8 
4 , 0 3 
3 , 4 4 
5 , 4 8 
3 , 9 3 
3 , 9 0 
3 , 6 2 
3 , 6 7 
3 , 8 6 
4 , 1 2 
4 , 3 5 
4 , 3 1 
4 , 4 1 
4 . 1 3 
4 . 0 1 
4 . 3 7 
4 , 8 6 
5 . 0 1 
2 . 8 5 
3 . 7 8 
3 . 4 7 
2 . 8 3 
4 . 3 6 
3 . 4 9 
3 . 7 7 
3 . 4 2 
3 . 3 2 
3 . 9 8 

COMPLETE 
BOUGUER 

- 2 4 9 . 8 7 
- 2 4 8 . 1 1 
- 2 5 4 . 2 4 
- 2 5 4 . 0 3 
- 2 5 5 . 5 2 
- 2 4 5 . 5 0 
- 2 4 9 . 1 1 
- 2 5 1 . 3 8 
- 2 4 8 . 5 0 
- 2 4 0 . 3 4 
- 2 4 4 , 0 8 
- 2 4 5 . 5 3 
- 2 4 7 . 4 6 
- 2 4 8 . 7 6 
- 2 4 9 , 0 1 
- 2 4 6 , 6 0 
- 2 4 9 , 3 4 
- 2 4 3 , 9 0 
- 2 4 3 . 2 9 
- 2 4 3 . 3 5 
- 2 4 4 , 4 5 
- 2 4 3 . 2 1 
- 2 4 2 . 7 5 
- 2 4 2 , 9 2 
- 2 3 9 , 9 6 
- 2 4 3 . 6 3 
- 2 4 6 , 8 8 
- 2 4 5 . 1 2 
- 2 4 5 , 5 3 
- 2 4 3 . 8 2 ho 



sr/Aj lOi'.' 

NUMbER 

MHbaO 
,v1iib2i 
\AH^dd 
MH523 
'.Ai^i'od^ 
.••'lHbt:6 
MHba7 
MH523 
MHb 29 
Mhb30 
MHb31 
r-iHbo2 
MHb 33 
i»iHbo4 
MHb35 
MH53b 
i'lHb37 
MHb33 
MH539 
MHbnO 
MHb4l 
MHb42 
,-1H043 
MHb44 
MH545 
!^Hb46 
MH547 
MHb48 
MH549 
MHbbO 

LA-rlTJDE 
D E G MiN 

3d 
56 
33 
3d 
33 
3d 
3d 
33 
3c 
5o 
36 
33 
36 
3o 
3o 
36 
33 
33. 
3d 
33, 
3b. 
3d 
3d. 
5 6 , 
3d, 
3d, 
3o, 
3d, 
3d, 
36, 

. 23.29 
, 29.2 7 
. 23.2o 
, 23.92 
, 29.05 
. 29.5b 
. 29.37 
. 29.52 
, a9.29 
. 29.6b 
, 29.83 
, 29.74 
, 24.44 
, 25.56 
. 25.27 
, 24.94 
. 24.71 
, 24.33 
. 23.73 
, 23.42 
, 2 5 , d o 
, 23.46 
, 23.11 

d d , 6 d 
22.19 
al.29 
20.83 

, 21.40 
21.96 
22.44 

LO,>iGlTuOE 
OEG 

112. 
112. 
H a . 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d -
l i d . 
l i d . 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
l i d . 
112. 
112. 
l i d . 
l i d . 
l i d . 
112. 
112. 

MIN 

14,16 
14,69 
13,Oo 
12,51 
13,46 
10, do 
ia,3d 
12,8d 
11,8b 
11,59 
11.23 
10.26 
9.70 
9,1b 
9,27 
6.64 
3.00 
3,14 
3,60 
9,06 
9,6b 
10,21 
6,9b 
7,7b 
8,29 
3,44 
9,1b 
11,23 
11,3b 
12.10 

ELEVATION 
IN FEET 

584o. 
6110. 
5925. 
6076. 
5915. 
5970. 
627b. 
6786. 
6310. 
6509. 
6596. 
6728. 
6572. 
7274. 
6945. 
6870. 
6350. 
6865. 
6465. 
6257. 
6225. 
6176. 
6215. 
6494. 
6289. 
6242. 
6271. 
5393, 
5914. 
5870. 

FREE-AIR 
ANOMALY 

-51.71 
-44.88 
-46.71 
-42.69 
-50.32 
-49.89 
-36.18 
-22.26 
-33,61 
-26,26 
-23,21 
-16.57 
-27.36 

-.37 
-12.51 
-12.68 
-10.36 
-11.68 
-26.51 
-32.84 
-35.77 
-35.53 
-34,19 
-20.61 
-27,71 
-28,77 
-26.84 
-39,38 
-40.10 
-43.77 

SiMPuE 
BOUGUER 

-250.83 
-252.99 
-248.52 
-249.64 
-251.79 
-253.23 
-249.91 
-253.39 
-248.53 
-247.95 
-247.37 
-247.73 
-251,20 
-248.12 
-249.06 
-246.68 
-243.67 
-245.50 
-246.71 
-245.96 
-247.79 
-245.89 
-245.37 
-a4i.ac 
-241.92 
-241.37 
-240.43 
-240.09 
-241.53 
-243.71 

TERRAIN 
CORRECTION 

5.15 
6.10 
4.49 
3.86 
4.43 
5.09 
3.96 
6.69 
3.96 
3.70 
3.50 
4.33 
4.00 
5.52 
4,20 
4,61 
4,62 
4,17 
4,80 
3,80 
3.27 
3.21 
4.00 
4,tie .. 
3 , 7 2 ^ . ; . 
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 
-244.37 
-243.40 
-247.20 
-242.60 
-244,86 
-242,07 
-238,85 
-241.33 
-241.91 
-242.16 
-244.52 
-242.68 
-241,87 
-237,22 
-238,20 
-238,12 
-237.74 
-236.33 
-237.74 
-239.36 ho 

CJl 



bTn11ON 
NUMBER 

MH651 
i":Hbb2 
MHbb3 
MHbb4 
MHbDb 
Mhbob 
MHO 37 
MHbbd 
?^Hbb9 
MH60O 
MHbol 
M H 5 O 3 

MHbb4 
MHboS 
MHbob 
MHbb7 
MHbbd 
m\i:>K '̂-) 
MHb70 
MH571 
MHb72 
MHO 7 3 
MH574 
MHb 7 5 
MH576 
MM 5/7 
MHb78 
r'lH679 
MHbbO 
MH561 

LA riTUDE 
ULG MIN 

33, 
33, 
3o. 
36, 
36, 
3d, 
3d, 
36. 
3o. 
3d, 
3d. 
3o. 
36, 
33. 
36. 
3d. 
3b. 
3d. 
36. 
36. 
33. 
3d. 
36. 
3d, 
36. 
00. 
3d, 
3d. 
3b. 
36. 

. 27.9b 
, 23.09 
, 27.99 
. 23.24 
. 23.79 
. 29.43 
. 29.lo 
, 29.17 
, 29.76 
. 30.0b 
, 30.C7 
, 23.16 
, 27.4b 
, 26.74 
, 27.44 
. 26.79 
, 26.50 
. 25.63 
, 24.bo 
, 23.96 
, 23.4x 
, a3.20 
, 24.6b 
, 2b.25 
, 24.29 
, 22.32 
, 21.72 
, 2a.44 
. 22.46 
, 22.3b 

LONGITUDE 
UEG 

112. 
1 1 ^ . 
l i d . 
l i d . 
l i d . 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
112. 
112. 
112. 
Ha. 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
H 2 . 
Ha. 
112. 
Ha. 
112. 

MlN 

10.69 
10.29 
9.77 
9.3«:J 
3.60 
3.41 
9,84 
9.1b 
3 , 3 D 
9,02 
7,70 
3,57 
3.70 
9.1a 
7,63 
6,0a 
7.6b 
V.40 
5.81 
5.71 
5.22 
6.06 
6.56 
7,34 
7,3b 
9,55 
9,55 

lU.9b 
10,24 
10,43 

ELEVATION 
IN FEET 

6674, 
632u, 
7024. 
7207. 
7726. 
7934. 
7755. 
8095. 
7370. 
7620, 
8707. 
7644. 
7543. 
7696. 
8007. 
7535. 
7487. 
7119. 
6544. 
8430, 
3702. 
6561, 
7620. 
6870. 
7306. 
6l2d. 
6212. 
5929. 
6009. 
6119. 

FREE-AIR 
ANOMALY 

-19.67 
-13.51 
-6.42 
-.57 

14,54 
21,30 
12,23 
24,53 
17.37 
10. G9 
46.98 
10.17 
11.45 
16.35 
26.57 
13.00 
11.99 

.32 
51.81 
49.96 
59.76 
49.07 
28.97 
-8.89 
8.03 

-36.05 
-32.16 
-41,15 
-39,64 
-36,90 

SIMPLE 
BOUGUER 

-246.99 
-246.00 
-245.65 
-246.04 
-248.bl 
-248.43 
-251.36 
-251.18 
-250.16 
-249.45 
-249.58 
-250.19 
-245.47 
-245.77 
-246.15 
-243.64 
-243.01 
-241.65 
-239.20 
-237.17 
-236.63 
-242.52 
-237.36 
-242.89 
-240.86 
-244.77 
-243.76 
-243.09 
-244.30 
-245.31 

TERRAIN 
CORRECTION 

3.54 
3.93 
4.64 
4.67 
6.39 
6.u3 
9.52 
8.85 
5.95 
5.35 
9.35 
7.83 
4.55 
6.10 
7.75 
5.01 
5.56 
7.01 
6.01 
7.88 
7.59 
13.41 
6.78 •• 
5.40 • 
5.46 
3.27 
2.65 
4.55 
3.76 
3.08 

COMPLETE 
BOUGUER 

-243.45 
-242.07 
-241.01 
-241.37 
-242.22 
-242.40 
-242.34 
-242.33 
-244.23 
-244.10 
-240.23 
-242,36 
-240,92 
-239,67 
-238,40 
-238,63 
-237.45 
-234,64 
-231.19 
-229.29 
-229,04 
-229,11 
-230,60 
-237.49 
-235.42 
-241.50 
-240.91 
-238,54 
-240.54 
-242.23 ho 



S T M T I O N 

NUMbEK 

MHb62 
MHbbO 
MHb64 
MHb6b 
Mribb6 
MHb67 
,v,Hbd3 
^.Hb90 
Kihib91 
Ml-ib92 
Mhb:j3 
MHbV4 
MHb9b 
MH596 
Mh6y7 
MHb96 
MHb99 
MHb 00 
MHb 01 
MH602 
MHdo3 
MH604 
MHb 05 
M H 6 O 6 

MH607 
MHc^Od 
MH6 09 
l-';rioiO 
MH611 
MH613 

LATiiUt'E 

U E G f'llf'* 

3d. 
3d. 
36. 
3d 
3o 
3o. 
3o 
33 
3b. 
3d 
3d 
3o. 
3b 
36 
3b 
33. 
3d, 
3d. 
33, 
3d, 
3d. 
3d, 
3b. 
36, 
3d, 
3o, 
3d. 
36. 
3d, 
33, 

a2.63 
. 22.06 
21.12 

, 2i.0c« 
, 20.54 
, 20.26 
. 19.57 
. 19.24 
, 20.04 
. 19.77 
, 19.4o 
, 13.49 
, 16.5/ 
. 17.0 7 
, 17.44 
, 13.15 
, 13.29 
16.63 

, 16.94 
16.01 
15.59 

, lb.14 
lb.00 
lb.71 
17.77 
17.39 
16.3o 
lb. 90 

, 15.22 
39.37 

LOi.,S 

UEG 

H a . 
112. 
112. 
H.2. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
Ha. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 

ITUDE 
MIN 

9.66 
13.43 
13,16 
13.92 
10.80 
12.97 
13.09 
11.97 
12.53 
11.8b 
11.43 
12.71 
13.37 
13,45 
13.46 
14,03 
13,36 
13,7o 
14.71 
14,01 
lb,20 
12,89 
14,30 
14,96 
11,72 
11,70 
11.76 
11.13 
10,9o 

.15' 

EuEVAllON 
IN FEET 

6125. 
620d. 
6267. 
6622. 
6639. 
6351. 
6301. 
6077. 
6215. 
6101. 
5996. 
6029. 
604b. 
6086. 
6117. 
6462. 
6185. 
6410. 
6425. 
6181. 
6063, 
6035. 
6181. 
6377. 
6055, 
6076, 
6076, 
6144, 
6119, 
9339, 

FREE-AIR 
ANOMALY 

-37,18 
-33,93 
-27,24 
-16,48 
-6,05 

-22,17 
-22.51 
-29.66 
-25.75 
-29.26 
-31-. 64 
-31.56 
-32.56 
-30.38 
-29.64 
-15.65 
-26.57 
-16.05 
-19.78 
-28.76 
-32.02 
-31.91 
-26.96 
-19,35 
-29.33 
-27.94 
-27.66 
-25,73 
-25,79 
97.71 

SIMPLE 
BOUGUER 

-245,30 
-245.37 
-240.69 
-242.1,2 
-240.o9 
-236.49 
-237.12 
-236.64 
-237.44 
-237.07 
-235.37 
-236.91 
-238.45 
-236.24 
-237.99 
-235.74 
-237.24 
-236.36 
-238.62 
-239.28 
-238.52 
-237.46 
-237.46 
-236.55 
-235.57 
-234.96 
-234.60 
-234.99 
-234,20 
-237.41 

TERRAIN 
CORRECTION 

3.37 
4.37 
4.35 
5.31 
5.69 
3.63 
3.72 
3.60 
3.48 
3.44 
3.66 
3.93 
3.55 
3.35 
3.89 
4.42 
4.15 
4.43 
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 
-234.80 
-234.86 
-233.40 
-232.64 
-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 hO 



S T A V I O I J 

NUi'iLiLR 

l ^ iH6 l4 

j-'ihtOiS 
MHb 1 6 
MHb 1 7 
H H 6 1 6 
MHb 1 9 
MMtj20 
M H 6 2 1 
r"'iHo22 
M r i b 2 3 
i s H d 2 5 
.'• iHc26 
l ' iH627 
MHc>23 
M H 6 2 9 

M H 6 3 0 
M H o o i 
MHO 3 2 
M H 6 3 3 
M H 6 o 4 
i-iM«->Ob 

M H 0 3 6 
M H d 3 7 
h H 6 3 a 
MHO 3 9 
Mr i d 4 0 
M H 0 4 1 
r- iHo42 
M H 0 4 3 
MHD44 

L A " r i T u j E 
DEG MIN 

3 o 

3 6 
3 d 
3 3 
3 o 
3 b 

3 b 

3 d 
3 o 
3 d 
3 d 
3 d 
3 d 
3 d 
3 b 
3 6 
3 d 
3 d 
3 d 
3 d 
3 d 
3 6 
3 3 
3 3 , 
3 d . 
3 d . 
o d , 
3 d . 
3d . 
3 3 . 

, 3 7 . b 2 

. 3 7 . 3 3 
, l b . 4 3 
, 1 6 , 1 4 
. 1 6 . 4 7 
. 1 6 . 7 ' ^ 
. 1 7 . 3 3 
. 1 3 . 1 2 
, 1 6 . 5 a 
. 1 9 . 1 2 
, 1 6 . 6 3 
. 1 9 . 3 . ; 
. 1 9 . I D 

, 1 3 . 3 1 
, 1 3 . 3 1 
. 1 9 . 1 7 
. 2 0 . 4 L : 

, 2 1 . 1 b 
, 2 1 , 2 9 
, 2 1 . 2 9 
. 2 0 . 9 u 
, 1 3 . 1 3 
, 1 7 . 7 o 

1 7 . 2 7 
, 1 6 . 4 9 
, 1 6 . 4 / 
, 1 7 . 1 6 

1 6 . 0 4 
2 9 . 9 0 
2 9 . 0 4 

LONGITUOE 
DEG 

l i d . 
H a . 
H a . 
1 1 2 . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
H a . 
1 1 2 . 
1 1 2 . 

Ha. 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
H a . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
i i a . 

M I N 

. 3 9 

. 3 o 
7 . 3 b 
3 , 2 0 
6 , 4 3 
6 , 7 6 
9 , 2 o 
9 , 0 6 
3 , 9 6 
9 , 0 o 

1 0 , 3 3 
9 , 7 9 
8 , 4 9 
3 . 4 9 
3 . 0 9 
7 . 7 0 
7 . 5 2 
5 . 9 5 
6 . 4 3 
6 . 9 6 
6 . 5 d 
6 , 8 7 
7 , 6 0 
6 , 2 4 
7 , 1 6 
7 . 7 9 
6 , 0 o 
7 . 7 0 
3 . 6 9 
2 . 9 9 

E L E V A T I O N 

I N F E E T 

1 1 2 2 3 . 

1 1 1 6 2 . 
7 5 4 3 . 
7 7 9 3 . 
7 3 4 1 . 
7 9 8 b . 
7 4 2 1 . 
6 3 4 6 . 
6 6 6 3 . 
6 4 6 0 . 
6 4 5 7 . 
6 3 5 6 . 
6 3 6 6 . 
6 4 4 5 . 
6 7 3 1 . 
6 4 0 5 . 
6 3 6 0 . 
6 9 8 b . 
6 7 5 7 . 
6 5 7 5 . 
6 6 6 0 . 
6 8 3 5 . 
7 4 3 4 . 
7 4 3 6 . 
7 5 3 1 . 
7 6 8 4 . 
7 9 0 6 . 
7 5 2 6 . 
9 7 8 0 . 
9 9 3 7 . 

F R E E - A I R 

ANOMALY 

1 3 0 . 9 8 

1 3 4 . 9 5 
2 2 . 5 7 
3 0 . 1 7 
2 9 . 7 2 
3 3 . 3 6 
1 4 . 8 2 
- 5 , 4 1 

- 1 3 . 2 1 
- 2 0 . 3 3 
- 1 5 . 3 3 

- 7 . 0 8 
- 2 3 . 7 9 
- 2 0 . 5 0 

- 9 . 0 8 
- 2 0 . 3 1 
- 2 2 . 0 1 

8 . 4 5 
- 3 . 3 2 

- 1 2 . 0 9 
- 7 . 1 4 

. 9 9 
1 4 , 6 1 
2 1 , 1 0 
2 2 , 1 7 
2 5 , 6 8 
2 9 , 2 4 
2 1 . 2 7 
9 3 , 2 1 

1 0 1 , 6 3 

S I M P L E 

BOUGUER 

- 2 5 1 . 2 3 

- 2 4 5 . 2 3 
- 2 3 4 . 5 1 
- 2 3 5 . 4 3 
- 2 3 7 . 3 4 
- 2 3 8 . 6 1 
- 2 3 7 . 9 4 
- 2 3 8 . 5 6 
- 2 4 0 . 3 3 
- 2 4 0 . 3 5 
- 2 3 5 . 3 1 
- 2 4 0 . 6 6 
- 2 4 0 . 6 9 
- 2 4 0 . 0 2 
- 2 3 8 . 3 4 
- 2 3 8 . 4 7 
- 2 3 8 . 6 3 
- 2 2 9 . 5 0 
- 2 3 3 . 4 6 
- 2 3 6 , 0 3 
- 2 3 3 . 9 6 
- 2 3 1 . 8 1 
- 2 3 8 . 5 9 
- 2 3 2 . 2 4 
- 2 3 4 . 3 4 
- 2 3 6 . 0 4 

- 2 4 0 . 1 1 
- 2 3 5 . 1 3 
- 2 3 9 . 9 0 
- 2 3 6 . 8 3 

T E R R A I N 

C O R R E C T I O N 

3 0 . 9 3 

2 3 . 7 8 
3 . 1 8 
3 . 1 6 
3 . 3 6 
4 . 5 9 
4 . 3 0 
2 . 8 1 
2 . 6 2 
2 . 7 3 
2 . 9 6 
4 . 0 6 
3 . 2 0 
3 . 2 5 
3 . 3 3 
3 . 7 9 
4 . 0 6 
6 . 9 3 
5 . 3 4 
4 . 2 7 
5 . 8 4 
5 . 6 2 
6 . 2 4 
5 , 8 5 
3 , 2 4 
2 . 7 5 
5 . 2 1 
3 . 4 3 
6 , 3 8 
7 . 2 4 

COMPLETE 

BOUGUER 

- 2 2 0 . 3 5 

- 2 2 1 . 4 5 
- 2 3 1 . 3 3 
- 2 3 2 . 2 7 
- 2 3 3 . 9 8 
- 2 3 4 . 0 2 
- 2 3 3 . 6 4 
- 2 3 5 . 7 7 
- 2 3 7 . 5 1 

- 2 3 7 . 6 2 
- 2 3 2 . 3 5 
- 2 3 6 . 6 0 
- 2 3 7 . 4 9 
- 2 3 6 . 7 7 
- 2 3 5 , 0 1 
- 2 3 4 . 6 8 
- 2 3 4 . 5 7 
- 2 2 2 . 5 7 
- 2 2 8 , 1 2 
- 2 3 1 . 7 6 
- 2 2 8 , 1 4 
- 2 2 6 . 1 9 
- 2 3 2 . 3 5 
- 2 2 6 . 3 9 
- 2 3 1 . 1 0 
- 2 3 3 . 2 9 
- 2 3 4 . 9 0 
- 2 3 1 , 7 0 
- 2 3 3 , 5 2 
- 2 2 9 , 5 9 CD 



STAl iUi>i 

('DUMBER 

MH^4b 
HHt-'46 
MHb4 7 
MHb43 
!-iHd49 
MHooO 
MHOal 
MHO 52 
K,Hdb3 
i-irt6o4 
MHdbb 
MH6;j6 
NH6b7 
I'lHood 
iviH659 
MHooO 
MHdol 
MHoo2 
MH6b3 
MH6b4 
Milbob 
MH006 
MH6b7 
MH6b3 
MH069 
MHO 70 
MHO 71 
MHo72 
MHt>73 
MH074 

LMI rruoE 
DEG MIN 

.33. 
33. 
3d. 
3o 
3d. 
3b. 
3o 
3d 
3b 
3o. 
3o. 
36. 
33. 
3d 
33, 
3d 
3d 
33, 
33 
33, 
3o, 
33 
3d 
36, 
33, 
3d, 
33, 
33, 
36 
33, 

29.1b 
29.03 

. 23.44 
, 23.71 
, 23.3/ 
, 27,43 
, 27.37 
, 2b.97 
. 27.56 
, 27.55 
. a7.27 
, 27.7u 
23.2 0 

, 23.71 
29.02 

. ao.49 

. 2b.9o 

. 25.31 
, 26.31 
, 26.06 
, 2b.4b 
, 25.33 
, 2b.do 
, 24.36 
, 23.61 
, 2'4.9J 

, 25.71 
, 24.91 
. 24.63 
, 23.49 

LOjvG] 

DEb 

112. 
112. 
Ha. 
112. 
Ha. 
112. 
112. 
112. 
112. 
112. 
112. 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
l i d . 
l i d . 
112. 
112. 
112. 
112. 
112. 
112. 

TUuE 
MIN 

4.33 
5.lb 
4,34 
6.27 
b,2o 
3.23 
2.13 
1.50 
1.62 
i.Ob 
.34 
.37 
.33 
.14 
.09 

1.24 
1.27 
.70 
.03 

2.2o 
2,96 
3.77 
3.10 
4.72 
4.66 
3.94 
2.43 
2.31 
1.09 
1.96 

EuEVATiON 
IN FEET 

9735. 
10119. 
9553. 

10761. 
9953. 
9314. 
9233. 
9022. 
9140. 
9013. 
6902. 
9024. 
9037. 
8882. 
8992. 
9076. 
9067. 
9009. 
3742. 
9376. 
9426. 
9510. 
926a. 
9737. 
9825. 
9912. 
9147. 
6774. 
9210. 
9754. 

FREE-AIR 
ANOMALY 

90.52 
100.56 
86.06 

101.23 
94.96 
79.36 
79.11 
72.24 
75,79 
71.15 
68.29 
72.18 
73.22 
66.53 
71,04 
74,24 
75,44 
72,32 
65.10 
84.41 
34,55 
85,39 
79,69 
69,38 
82.33 
93,79 
76,41 
67,94 
35.82 
95.46 

SIMPLE 
BOUGUER 

-241.06 
-244,09 
-239,31 
-265.29 
-244.21 
-237.36 
-235.53 
-235.05 
-235.51 
-235.33 
-234.91 
-235.18 
-236.29 
-235.99 
-235.23 
-234.39 
-233.39 
-234.03 
-232.65 
-234.94 
-236.57 
-238.02 
-235.77 
-242.26 
-252.30 
-243.81 
-235.13 
-230.90 
-227.88 
-236.76 

TERRAIN 
CORRECTION 

7.14 
10.U3 
6.59 

28.62 
10.06 
4.89 
3.97 
3.95 
3.88 
3.o9 
3.59 
3.90 
4.14 
3.79 
4.05 
3.90 
4.13 
4.01 
3.87 
4.68 
4.85 
5.99 
5.06 

11.U5 
21.50 
12.25 
5.24 
5.36 
4.81 
8.49 

COMPLETE 
BOUGUER 

-233.92 
-234.06 
-232.72 
-236.67 
-234.15 
-232.99 
-231,56 
-231.10 
-231.63 
-232.14 
-231.32 
-231.28 
-232.15 
-232.20 
-231.18 
-230.99 
-229.26 
-230.02 
-228.76 
-230.26 
-231.72 
-232,03 
-230.71 
-231.21 
-230.80 
-231,5b 
-229.69 
-225.54 
-223.07 
-228,27 ho 



S f z - H O N 

Nui ' iD i lR 

MHO 7 b 

Mi 107 6 
H H 6 7 7 
i-1Hb76 
i ' i i t o?9 
HH06O 
I ' i r i b o i 
M H o o 2 
i - lHb63 
MHi^d4 
M H d b b 
!-"iH^d6 
M H o 6 7 
M H o 6 3 
M H 6 6 9 
MHd90 
M H b 9 i 
M H 0 9 2 
MHt j93 
M H 6 9 4 
MHo':>b 
l ' iHo96 
M H 0 9 7 
R H 6 9 8 
M H 0 9 9 
rtH700 
M H 7 o i 
M H 7 O 2 

M H 7 0 3 

M H 7 0 4 

L i \ r i T d d E 

OL.G Mil's 

3 o 

3 6 
3 d 
3 d 
3 b 
3 d 
3 6 
3 d 
3 b 
3 6 
3 d 
3 d 
3 d 
3 d . 
3 6 . 
3 b 
3 6 
3 o . 
3 d , 
3 8 , 
3 b 
3 3 . 
3 d , 
3 3 , 
3 6 . 
3 d . 
3 d , 
3 d . 
3 o 
3 b 

, 2 2 . 3 c 

, 2 1 . 1 . i 
, 2 0 . 6 6 
, 1 3 . 9 o 
, 1 3 . 7 6 
, 1 3 . 7 1 
. 1 3 . 2 2 
, 1 3 . 1 4 
. 1 7 . i o 
. 1 7 . 0 7 
, 1 6 . b d 
, 1 5 . 9 9 
. i 6 . 4 d 
, 1 6 . l i 
, 1 5 . 7 1 
, 1 5 . 7 o 
. 1 5 . 2 1 

2 7 . 5 1 
2 7 . 5 0 

, 2 7 . 5 7 
. 2 7 . 7 o 
. 2 3 . 1 4 

2 d . l b 
, 2 7 . 8 0 
, 2 6 . 5 3 
, 2 b . 7 a 

2 5 . 2 o 

, 2 4 . 7 o 
, 2 4 . 2 3 
, 2 3 . 7 4 

LO,^G 

UEb 

1 1 2 . 

1 1 2 . 
1 1 2 . 

Ha. 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

ITUOE 
i'l I N 

2 . 5 u 

1 . 6 6 
2 . 2 o 
3 . 1 1 
3 . 3 7 
4 . 2 7 
4 . 2 b 
5 . 0 1 
b . 3 3 
4 . 2 b 
4 . 1 2 
4 . 0 4 
4 . 6 1 
• + . 7 b 
3 . 3 3 
2 . 7 3 
2 . 6 6 

1 6 . 0 0 
1 6 . 7 6 
1 7 . 1 9 
1 7 . 7 3 
1 6 . 9 i 
2 0 . 5 2 
2 1 . 5 3 
2 2 . 4 6 
2 3 . 7 b 
2 3 . 7 1 

2 3 . 8 3 
2 3 . 7 4 
2 3 . 5 9 

E u E V A i l O N 

I N F E E T 

9 7 0 0 . 
9 2 0 b . 
9 3 0 0 . 
8 7 0 0 . 
6 3 0 2 . 
3 8 1 0 . 
3 9 7 1 . 
9 0 7 3 . 
8 7 2 4 . 
3 7 0 5 . 
8 7 5 4 . 
5 8 2 0 . 
9 5 0 0 . 
9 4 4 1 . 
6 7 7 5 . 
6 6 1 3 . 
6 7 1 3 . 
6 2 5 3 . 
6 4 4 2 . 
6 5 0 4 . 
6 6 8 9 . 
7 9 4 2 . 
3 6 3 9 . 
9 4 0 5 ' . 
9 7 8 5 . 

1 0 4 9 0 . 
1 0 4 4 6 . 
1 0 7 9 1 . 
1 0 9 7 3 . 
1 0 6 9 0 . 

F R E E - A I R 
ANOMALY 

9 5 . 3 9 

3 1 . 5 8 
3 5 . 1 4 

6 8 . 9 2 
7 0 . 5 7 
6 9 . 5 5 
7 1 . 4 2 
7 2 . 2 3 
6 1 . 2 0 
6 4 . 1 3 
6 5 . 3 3 
6 7 . 2 4 
8 2 . 7 7 
8 1 . 7 9 
6 4 . 6 9 
5 9 . 6 4 
5 9 . 7 7 

- 4 3 . 6 8 
- 3 7 . 8 5 
- 3 4 . 8 8 
- 2 6 . 9 9 

1 7 . 3 5 
4 4 . 1 2 
7 0 , 0 2 
8 6 . 8 9 

1 1 1 . 3 3 
1 0 9 . 4 9 
1 2 0 . 1 4 
1 2 7 . 6 8 
1 2 4 . 2 8 

S i M P u E 

BOUGUER 

- 2 3 4 . 9 9 

- 2 3 1 . 9 4 
- 2 3 1 . 6 2 
- 2 2 7 . 4 0 
- 2 2 9 . 2 2 
- 2 3 0 . 5 2 
- 2 3 4 . 1 3 
- 2 3 6 . 7 9 
- 2 3 5 . 9 4 
- 2 3 2 . 3 2 
- 2 3 2 . 8 3 
- 2 3 3 . 1 7 
- 2 4 0 . 8 0 
- 2 3 9 . 7 7 
- 2 3 4 . 1 9 
- 2 3 3 . 3 9 
- 2 3 6 . 9 9 
- 2 5 6 . 6 6 
- 2 5 7 . 2 7 
- 2 5 6 . 4 1 
- 2 5 4 . 8 2 
- 2 5 2 . 6 5 
- 2 5 0 . 1 3 
- 2 5 0 , 3 2 
- 2 4 6 . 3 6 
- 2 4 5 . 9 6 
- 2 4 6 . 3 7 
- 2 4 7 . 4 0 
- 2 4 6 . 0 6 
- 2 3 9 . 6 2 

T E R R A I N 
CORRECTION 

3 . 9 8 

8 . 9 8 
6 . 1 4 
4 . 5 8 
5 . 4 2 
8 . 4 1 
6 . l 7 
9 . 8 3 
3 . 0 1 
5 . 7 4 
5 . 3 1 
5 . u 9 

1 0 . 4 7 
1 0 . 1 7 

4 . 6 7 
4 . 9 3 
5 . 6 1 
7 . 8 6 

9 . 0 1 
1 0 . 4 0 
1 0 . 6 2 

8 . 7 8 
9 . 3 7 V 

1 1 . 9 4 
1 2 . 5 8 
1 2 . u 5 
1 1 . 3 6 
1 3 . 2 5 
1 2 , 5 6 
1 0 . 2 4 

COMPLETE 

BOUGUER 

- 2 2 6 . 0 1 

- 2 2 2 . 9 6 
- 2 2 3 . 4 8 
- 2 2 2 . 8 2 
- 2 2 3 . 8 0 
- 2 2 2 . 1 1 
- 2 2 7 . 9 6 
- 2 2 6 . 9 6 
- 2 2 7 . 9 3 
- 2 2 6 . 5 8 
- 2 2 7 . 5 2 
- 2 2 8 . 0 8 
- 2 3 0 . 3 3 
- 2 2 9 . 6 0 
- 2 2 9 , 3 2 
- 2 2 8 , 9 6 
- 2 3 1 , 3 8 
- 2 4 8 . 8 0 
- 2 4 8 . 2 6 
- 2 4 6 . 0 1 
- 2 4 4 . 2 0 
- 2 4 3 . 8 7 
- 2 4 0 . 7 6 
- 2 3 8 . 3 a 
- 2 3 3 . 8 0 
- 2 3 3 . 9 1 
- 2 3 4 . 9 9 
- 2 3 4 . 1 5 
- 2 3 3 , 5 0 
- 2 2 9 , 5 8 CO 

o 



STM] id i . 
l\lU)-;bER 

LMriTUUE 
DLb MIN 

LOijGlTUDE 
OEG MIN 

ELEVATION 
IN FELT 

FREE-AIR 
ANOMALY 

SIMPLE 
BOUGUER 

TERRAIN 
CORRECTION 

COMPLETE 
BOUGUER 

MH i •jb 
;'iH7 0b 
MH7O7 
MHVOb 
MH7 09 
MHVIO 
M H 7 I 1 
M H 7 I 3 
MH7J.4 
M H V I 5 
MH/lb 
MHyi7 
MHVia 
MH7i9 
MH720 
MH/al 
MH722 
MH723 
MH724 
MH725 
hrlVao 
MH727 
MM 7 23 
MH7a9 
MH7OO 
MH731 
MH7 32 
MH733 
MH/34 
i-lh7 35 

33 
3b 
3d 
3b 
36 
36 
3o 
36 
3b 
3d 
3d 
3d 
3d 
36 
33 
36 
3u 
3d 
3d 
3d 
36 
3d 
3b 
33 
36 
Od 
3d 
36 
3d 
36 

20.4b 
22.bo 
22.36 
21. bo 
13.04 
13.96 
19.41 
Id, 1^ 
Id. 34 
id. Ox 
16.46 
lb.4b 
ib.Oi 
i b . g a 
15 .54 
34.94 
34 .33 
3 3 . 5 9 
3 3 . 2 3 
3 1 . 8 1 
3x . 41 
3 0 . 6 6 
3 0 . 4 b 
30 .14 
3 0 . 0 9 
2 9 . 7 1 
3 0 . 4 2 
3 0 . 7 3 
3 0 . 9 1 
2 6 . 7 3 

l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
112-
112. 
112. 
112. 
112. 
l i d . 
112. 
112. 
112. 
112. 
Ha. 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
112. 
112. 
112. 
112. 

23 
23 
23 
23 
2b 
23 
23 
23 
22 
21 
21 
19 
13 
16 
17 
15 
15 
16 
16 
16 
lb 
lb 
15 
15 
16 
17 
17 
17 
17 
15 

. 9 3 

. 9 o 

.40 

. 5 5 

.90 

. 57 

.44 

. 10 

. 7o 

. 99 

. 37 

. 56 

.74 

.20 

. 32 

. 4 5 

.90 

. 3 1 

. 2 5 

. 19 

.36 

. 60 

. 46 

. 7 5 

. 1 3 

.Ob 

.27 

. 77 

. 29 

. 44 

11227 . 
10314 . 
10804 . 
10404 . 

6496 . 
9 5 1 6 . 
9 5 6 4 . 
9 2 1 2 . 
9 3 6 7 . 
9 9 9 1 . 

10222 . 
9 1 5 5 . 
6 1 0 0 . 
7 3 0 0 . 
6 9 5 0 . 
5 5 3 7 . 
5 6 6 4 . 
5 6 6 6 . 
5 7 l o . 
5 8 1 7 . 
5 3 0 3 . 
5 8 2 3 . 
5 8 1 1 . 
5 8 7 6 . 
6 0 1 9 . 
7 1 4 8 . 
7 7 4 4 . 
7 9 0 3 . 
7 3 7 4 . 
6 4 0 1 . 

1 3 7 . 3 5 
1 2 6 . 3 9 
1 2 7 , 2 9 
1 1 5 , 4 2 

6 1 , 4 7 
8 6 , 3 4 
9 0 . 5 2 
3 1 . 4 3 
3 5 . 9 9 

1 0 5 . 9 2 
1 1 0 . 2 1 

6 9 . 9 6 
3 7 . 6 1 
1 1 . 5 6 

. 7 3 
- 4 0 , 5 3 
- 3 6 , 5 2 
- 3 8 , 6 1 
- 3 8 , 2 0 
- 4 2 , 9 5 
- 4 4 . 1 0 
- 4 8 . 8 7 
- 5 1 . 9 3 
- 5 2 . 8 6 
- 4 8 . 1 4 

- 5 . 9 6 
1 9 . 7 8 
2 8 . 4 5 
1 2 . 2 5 

- 3 7 . 2 2 

-245 .04 
- 2 4 1 . 4 3 
-240 .69 
-238 .94 
•227 .97 
•237 .77 
- 2 3 5 . 2 3 
-232 .28 
•233 .05 
-234 .36 
•237 .95 
•241 .36 
-238 .27 
•237 .08 
•235 .98 
-229 .12 
•229 .43 
•231 .86 
•232 .38 
•241 .03 
•241 .92 
•247 .20 
•249 .66 
•252 .99 
•253 .15 
•249 .42 
•243 .99 
• 2 4 0 . 7 3 
•238 ,91 
•255 ,24 

1 5 . 0 2 
1 1 . 0 7 
1 1 . 9 9 

9 . 1 5 
5 . 0 1 
6 . 5 4 
6 . 1 9 
6 . 9 9 
6 .80 
8 . 5 5 
8 . 7 5 

1 1 . 0 6 
7 .39 
6 . 9 8 
5 . 4 6 
4 . 5 1 
6 . 3 1 
9 .50 
9 . 2 3 

1 1 . 0 8 
7 . 6 6 
6 . 5 6 
8 .60 

1 1 . 4 2 
1 1 . 8 4 

7 . 3 7 
7 . 5 0 
6 . 9 0 
6 . 3 3 
4 . 4 5 

- 2 3 0 . 0 2 
- 2 3 0 . 3 6 
- 2 2 8 . 7 0 
- 2 2 9 . 7 9 
- 2 2 2 . 9 6 
- 2 3 1 . 2 3 
- 2 2 9 . 0 4 
- 2 2 5 . 2 9 
- 2 2 6 . 2 5 
- 2 2 5 . 8 3 
- 2 2 9 . 2 0 
- 2 3 0 . 8 0 
- 2 3 0 . 8 8 
- 2 3 0 . 1 0 
- 2 3 0 . 5 2 
- 2 2 4 . 6 1 
- 2 2 3 . 1 2 
- 2 2 2 . 3 6 
- 2 2 3 , 6 5 
- 2 3 0 . 0 0 
- 2 3 4 . 0 6 
- 2 3 8 . 6 4 
- 2 4 1 . 2 6 
- 2 4 1 , 5 7 
- 2 4 1 . 3 1 
- 2 4 2 . 0 5 
- 2 3 6 , 4 9 
- 2 3 3 . 8 3 
- 2 3 2 . 5 8 
- 2 5 0 . 7 9 CO 



STA'I iON 

NUi-.oEK 

i«iH7ob 

NH"/O7 

M H 7 O 3 

I'.IH739 

r.;H7M0 
h.iiVm 
MM/42 
hH74o 
M H 7 H 4 

l'̂ iH"/45 
MH/'4b 
MH747 
iiH /4d 
MHV49 
MHVbO 
MHVbl 
MM/b2 
MH7b3 
MH/b4 
MhVbb 
i-iH /bo 
hhVb7 
i-iH7bo 
M M 7 O 9 

MHV60 
MH7bi 
MH7b2 
MH7b3 
M M 7 D 4 

MH7b5 

L A T I T U L E 

U L G MIN 

3b. 

3d. 
3d. 
3b. 
3o. 

5<^. 
3b. 
3d. 
3o. 
36. 
3o, 
36. 
3d, 
36, 
3d. 
3d. 
33, 
36. 
36. 
36. 
3b. 
3d. 
0 0 . 

36. 
3d. 
36. 
36. 
3b. 
36. 
33. 

, co.87 

, 2b,9o 
, 26,51 
, 26.51 
, 26.44 
, 20.2/ 
, 26.2o 
. 26.4S* 
, 2b.3b 

. 2b. m 
, d'S,C^d 
, ab.4'+ 
. 2b,20 
. 24.70 
, 25.16 
, 2b.Ox 
, 24.77 
, 24.40 
. 20.7. 
, 23,30 
, 23.69 
, 20.79 
, 21.66 
, 22.67 
, 23.31 
, 29.67 
, ad.79 
, 2b.Id 
, 24.03 
, 23.62 

L O I M G I T U O E 

DEb 

Ha. 
112. 
112. 
l i d . 
112. 
H 2 . 
l i d . 
112. 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
Ha. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 

MiN 

J- b , x c 

17.03 
17.07 
17.60 
Id.61 
lo.o7 
10,31 
lb.17 
15,24 
lb.2b 
lb.31 
16.33 
16.96 
16.99 
17,69 
16,46 
19,70 
19,lu 
13,41 
16.93 
19.4a 
20.56 
19.52 
15,4a 
16,3i 
13.64 
20.44 
24.70 
24.19 
24.56 

ELEVATION 
IN FEET 

6624. 

693b. 
6386, 
7C9i. 
7346. 
6627 , 
6420, 
6185. 
b30O. 
6295, 
6436. 
6650, 
6394, 
7260. 
6960, 
7240, 
788C. 
9067. 

10565. 
llOOb. 
10566. 
10454. 
9494. 
6624. 
7316. 
74 53. 
8226. 

12137. 
11368. 
11182. 

FREE-AIR 

ANOMALY 

-29.63 

-19.37 
-19.5G 
-10.34 
19.99 

-29.21 
-37.12 
-45.68 
-41.32 
-42.15 
-36.37 
-27.56 

-15.93 
-2.14 

-10.77 
-4.55 
17.45 
62,12 

100,03 
121,08 
110.74 
109.11 
34.46 

-14.81 
.12 

6.63 
33.17 

130.72 
131.52 
127,50 

SIMPLE 

BOUGUER 

-255.24 

-255.57 
-254.10 
-252.36 
-247.32 
-254.93 
-255.76 
-256.35 
-256.50 
-256.56 
-255,65 
-a54.05 
-250.74 
-249.42 
-247.63 
-251.15 
-250.94 
-246.70 
-259.31 
-253.75 
-249.20 
-246.96 
-238.91 
-247.24 
-249.13 
-247.22 
-247.08 
-262.66 
-255.67 
-253.36 

TERRAIN 

CORRECTION 

4.57 

6.23 
5.40 
6.77 
9.43 
5.09 
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 
13.77 
15.92 
10.35 
6.12 

13.41 
10.40 
6.49 

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 
-241.82 
-237.68 
-231.57 
-231.50 
-231.92 
-232.35 
-229.82 
-230.43 
-231.04 
-228.56 
-239.12 
-235.72 
-236.82 
-238.59 
-234.46 
-233,99 

-232,00 CJ 
ho 



STMliUIJ 
NUi-iuER 

MH/ob 
MH7d7 
I'viM / o d 
MH769 
MH/70 
!-iH7 71 
NiM772 
MH7 73 
KH/74 
MHV7b 
i«lH / i t 
MH777 
Mti/7d 
.4H/79 
MH/dO 
MH'/bi 
M H 7 O 2 
l'iii7o3 
i'iH7d4 
MH765 
MM'/do 
M M V 6 7 
M H 7 O 3 
MHVb9 
MH790 
MM 7 91 
MH792 
MM/90 
MM 7 94 
MH795 

LATiTuUt 
OLG MiN 

3o 
3b 
3d 
33 
3d 
3o 
3c 
3d 
3d 
36 
3o 
3b 
3d 
3o 
3d 
3d 
3d 
5a 
5b 
3d. 
33 
36 
33. 
3d, 
33 
3d 
36 
3d 
33, 
33, 

. 24.do 
, 32.oo 
, 31.69 
. 31.12 
. O0.no 
, ol.H 
, 31.50 
, 31.51 
, 30.4i 
, 30.61 
, 30.Oo 
, a9.2d 
, 23.4d 
, 23.94 
. 29.61 
, 29.2b 
, 30.12 
, 29.1.. 
, 26.49 
, 2d.8b 
. 29.b9 
. 2d. 2:̂  
, 29.0b 
, 29.76 
, 29.26 
, 29.4d 
, 29.8b 
, 30.14 
, 30.31 
, 30.72 

Lu.gGlTuDE 
DE'O 

112. 
112. 
Ha. 
112. 
H 2 . 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
Ha. 
Ha. 
112. 
Ha. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 

MiN 

2b,11 
23.13 
24,49 
25,C3 
2b,5i 
25.94 
26,32 
25.93 
25.9/ 
26.62 
26.53 
27.03 
27.31 
27.30 
26.37 
24.3d 
24.66 
24.52 
24,17 
23,40 
22,33 
23.27 
22.56 
2i,8b 
21,17 
23,57 
23.70 
23.81 
23.40 
23.37 

ELEVATION 
IN FEET 

1031b. 
6565. 
7097. 
7452. 
7892. 
78 ib. 
7466. 
7510, 
8352. 
6392. 
7492. 
7412. 
7541. 
7446. 
7997. 
9835. 
9037. 
9532. 
9720. 
9286. 
9856. 
1053d. 
10020. 
909b. . 

10233. 
6626. 
6274. 
7996. 
7776. 
7464. 

FREE-AIR 
ANOMALY 

107.51 
-4.35 
6.51 
15.22 
29.56 
29.02 
ac.68 
al.30 
42.25 
42.25 
17.40 
15.31 
13.95 
14.28 
36.59 
87.58 
59.54 
31.24 
85.88 
70.27 
30.09 

103.13 
37.75 
65,40 
81.70 
51.58 
41.83 
33.28 
24,29 
17.61 

SIMPLE 
BOUGUER 

-243.62 
-228.45 -
-235,21 
-238.60 
-239.24 
-237.15 
-233.63 
-234.49 
-a42.22 
-243.56 
-237.78 
-236.64 
-242.90 
-239.4 0 
-235.79 
-247.40 
-248.26 
-243.42 
-245.16 
-246.06 
-255.60 
-255.79 
-253.53 
-244.46 
-267.01 
-242.22 
-239.98 
-239.13 
-240.56 
-236.61 

TERRAIN 
CORRECTION 

11.05 
4.79 
4.49 
5.46 
4.93 
3.82 
3.47 
3.43 
7.25 
10.06 
7.24 
7.66 

10.82 
9.52 
5,40 

16.43 
12.58 
10.39 
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 
-230.54 
-228.96 
-232.08 
-229.68 
-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 CO 

CO 

http://O0.no


ST' / r lON 
iviU'-iuc'x 

iV|r-|"/9o 

1-1; 1/-^7 
.•III / ^ ^ d 

M H / v 9 

!'in>-'0 0 
I ' iMt 'u l 
i " i l io02 
i ' ' iHbo3 
. • iHo04 
I'll i l -Ob 
i ' i H 6 . j b 

M H b 0 7 
. ' , l •^c tJa 

M H b u 9 

MMOiO 
Mi-Id 1 1 

i ' i H b i 2 
MHO 1 3 
i ' i H b i 4 

I ' lHbLb 
i l H o l d 
; ' " ,Hoi7 
i - i H o i S 
, - i M o i 9 

K M o 2 0 
M H o 2 l 
i ' ' i f ib22 
i ' iHo4:3 
;>iH624 
M H 6 2 5 

L H f I T J U E 
i j c i i M i i i 

5o 
3 b 
3 o 

36 
36 
3 d 

oo 
3 o 
3 o . 
3 o 
Oo 
3 b 
3 ex 
3 o 

3o 
3o 
3 o 
3 b 

3 b 
3 d . 
3 6 
3 o 
3 o . 
O b . 

3 d , 
5 o , 

3 o . 
3 d . 
3 b . 
3 o . 

. 3 1 . 1 : » 

, 3 1 . 2 a 
. 2 1 . 1 1 
, 2 0 , 4 9 
, 2 u . 4 d 

a i , 5 o 
, 2 x . b 4 

, 2 1 . O o 
l o . 3 3 

, l d . 4 o 
1 7 . i 4 

, 1 7 . 7 o 
, i o . 3 a 
, 1 3 . 4 3 

, 1 6 . 9 9 
. i b . 2 o 
, i b . O o 
, i d , 4 9 
, i b . d n 
, 1 O . 0 2 

i o . 8 3 
, l 7 . o l 

i o . l a 
l 6 . 3 1 

. 1 0 . 3 1 
1 7 . 4 7 
1 7 . 7 o 

. 1 7 . O H 
1 3 . 1 3 
1 3 . 5 0 

L G , , G I T U D E 

L/Eo 

l U 
1 1 2 
i i a . 
H a 
i i ^ . 
1 1 ^ . 
H a 
1 1 ^ 1 
l i d . 
l i d 
l i d . 
l i d . 
l i d . 
l i d 
l i d 
l i d 
l i d 
l i d 
l i d 
l i d . 
1 1 2 . 
112 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
1 1 2 . 

Mi( 

. 22 

. 2 5 , 
, 17 
. 16 

1 6 

l o , 
l b 

, l b 
l b . 

. l o 

, 17 
, I d 
. 17 
. 17 
. 17 
. 20 
. 22 
. 22 
. 22 
. 2 1 . 

2 1 . 
20 

. 29 
2 o . 

. 23 

. 26 

. 2 o 

. 2 d 

2 3 . 
2 9 , 

4 

. 7 0 

. 2 9 
, 6 b 
, 4 D 

. 9 4 

, 37 
, 3 o 

. 4 0 
3o 

. 2 H 

. 9 o 

, l d 
. 9 b 
. 4 3 

, 3 6 

, 1 2 
. 3 2 
. 8 0 
, 0 2 
. 2 0 

1 4 
, 3 d 

. 1 0 
, 6 9 
, 0 7 
, 5 2 
, 2 9 
, 3 4 
7 6 

, 4 4 

E L E V A T I O N 

i h F C L T 

d l U b . 

7 5 3 3 . 
3 7 1 7 . 
9 2 3 1 . 
9 0 0 3 . 
8 5 0 b . 
3 6 5 3 . 

7 4 6 0 . 
7 d 7 d . 

7 5 4 0 . 
7 8 0 2 . 

3 2 2 2 . 
3 3 4 5 . 
3 1 3 7 . 
7 8 o 9 . 
9 3 1 7 . 

l O O l d . 
9 9 1 0 . 

1 0 2 3 6 . 
9 9 3 5 . 

1 C 2 0 7 . 
1 0 5 3 3 . 

7 4 6 7 . 
7 6 9 3 . 
7 9 2 7 . 
3 3 6 o . 
3 4 2 4 . 

• 9 2 9 6 . 
9 5 6 6 . 
9 7 7 3 . 

F R E E - M I R 

ANOMALY 

3 3 . 3 5 

2 0 . ^ 7 
6 3 . 6 9 
6 6 . 7 1 
6 4 . 9 4 
4 7 . 2 5 

4 6 . 3 9 
1 1 . 6 8 
2 4 . 4 1 

2 0 . 0 7 
3 0 . 9 2 
4 5 . 5 7 
5 0 . 5 2 
4 6 . 1 1 
3 2 . 5 3 
7 3 . 3 2 

1 1 0 . 0 4 
1 0 5 . 0 2 
1 1 1 . 2 0 
1 0 0 . 4 5 
1 0 6 . 4 3 
1 1 7 . 6 6 

3 3 . 4 4 
3 8 . 3 6 
4 5 , 0 9 
5 7 , 3 7 
5 9 , 9 5 

8 5 , u 6 
9 0 , 9 5 
9 4 . 7 9 

S I M P I _ E 

b O U b U E R 

- 2 3 7 . 7 1 

- 2 3 7 . 3 1 

- 2 3 3 . 2 1 
- 2 4 7 . 5 9 
- 2 4 1 . d 7 
- 2 4 2 . 4 3 

- 2 4 8 . b t 
- 2 4 2 . 4 1 
- 2 3 7 . 1 0 
- 2 3 6 . 7 4 
- 2 3 4 . 3 2 
- 2 3 4 . 4 7 
- 2 3 3 . 7 1 
- 2 3 2 . 7 4 
- a o 5 . 4 9 
- 2 3 9 . v 2 
- 2 3 1 . 1 7 
- 2 3 2 . b 2 
- 2 3 7 . b l 
- 2 3 7 . 9 4 

- 2 3 9 . 2 2 
- 2 4 2 . 3 6 
- 2 2 0 . 8 9 
- 2 2 3 . 3 3 
- 2 2 4 . 9 0 
- 2 2 7 . 5 7 
- 2 2 6 . 9 7 

- 2 3 1 . 3 6 
- 2 3 5 . 5 5 
- 2 3 8 . 0 6 

T I ^ R R A I N 

CORRECTION 

7 . u 5 
6 . 1 4 
6 . u l 

1 7 . u 5 
1 0 . 4 1 

b . 6 6 
1 4 . 4 1 

9 . 6 7 
1 0 . 4 6 

7 . u 6 
6 . u 9 
7 . 9 6 
7 . 4 8 
5 , 4 2 
7 , 7 8 
9 , 6 7 
7 , 6 9 
7 , 0 0 
8 , 9 1 
6 , 4 4 
9 , 5 3 

1 3 , 6 1 
a,u7 
9 , 0 3 
7 , 6 1 
6 , 3 1 
5 , 1 7 
6 , 2 2 
8 , 5 5 

1 0 . 5 7 

COMPLETE 
BOUGUER 

- 2 3 0 . 6 6 
- 2 3 1 . 6 7 
- 2 3 0 . 2 0 
- 2 3 0 . 6 4 
- 2 3 1 . 4 6 
- 2 3 3 . 5 7 
- 2 3 4 . C 9 
- 2 3 2 . 7 4 
- 2 2 6 . 6 4 
- 2 2 9 . 6 6 
- 2 2 8 . 7 3 
- 2 2 6 . 5 1 
- 2 2 6 . 2 3 
- 2 2 7 . 3 2 
- 2 2 7 . 7 1 
- 2 2 9 . 3 5 
- 2 2 3 . 4 6 
- 2 2 5 . 5 2 
- 2 2 8 . 6 0 
- 2 2 9 . 5 0 
- 2 2 9 . 6 9 
- 2 2 9 . 2 5 
- 2 1 2 . 8 2 
- 2 1 4 . 3 0 
- 2 1 7 . 2 9 
- 2 2 1 . 2 6 
- 2 2 1 . 8 0 
- 2 2 5 . 3 4 
- 2 2 7 . 0 0 
- 2 2 7 . 5 1 OJ 



S [ A 1 lOix; 

i>jU.--.DER 

M H o a 6 

M H 6 a 7 
MHO a 3 
M H d 2 9 
iviHo30 
M H o 3 l 
M H d 3 2 
M H 6 3 3 
iv,i-ib34 
MHO 3 b 
r l H d 3 o 
M H d 3 3 
M M 3 O 9 

M H 6 4 0 
MH6H1 
MI-1042 
H i1o43 
lviMcM.4 
l-.'iil6H5 
M H 0 4 6 
i^iribH7 
I ' iHd ' td 
[ - ; H 6 4 9 

MHobO 
M H o b l 
WiHob2 
i / iHdD3 
i ' iH6b4 
M H 6 b 5 
fviHobd 

L A T I T U D E 

L)EG M I N 

3 d , 

3 u , 
3 o , 
3 3 , 
5 6 
3 d 
3 d 
3 d 
3 o , 
5 o 
3 d 
3 6 
3 o 
3 6 
3 o 
3 o 
3 6 , 
3 o , 
3 6 , 
3 d , 
3 b , 
3 b 
3 d . 
3 b 
3 3 
3 d 
3 b 
3 3 
3 o 
3 3 

l o . 9 x 
, 1 9 . 3 6 

1 9 . 1 6 

, 2 0 . 6 / 
. 1 3 , b b 

1 7 . 3 7 
, l b . 4 4 
, 3 3 . 6 1 

3 2 . 7 7 
, 3 1 . 8 3 
. 3 1 . 9 9 
. 3 1 . 9 4 
. 3 2 . 7 / 
, 3 2 . 7 3 
, 3 2 . 5 2 
. 3 2 . 3 u 

0 2 , 0 2 
. 3 2 . 4 S ^ 

3 5 . 2 0 
3 0 . 2 1 

, 3 5 , 8 4 
, 3 3 . 4 4 
, 3 4 . 1 4 
, 3 4 . 7 1 
. 3 3 . 2 6 
, 3 0 . 1 6 
, 3 3 . 2 4 
, 3 3 . 6 4 
, 3 2 . 2 b 
, 3 a . 7 1 

L U i , i G I T U u E 

DEG 

l i d . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
l i d . 
l i d . 
l i d . 
l i d . 
1 1 2 . 
H 2 . 
1 1 2 . 

M I N 

2 9 . 3 3 
2 6 . 0 6 
2 4 , 4 7 
2 4 , 6 1 
2 4 , 4 2 

2 5 , 4 5 
2 5 , 8 3 

9 , 7 1 
9 , 8 b 
9 . 5 a 
6 . 8 3 
7 . 7 0 
6 . 8 b 
d . 3 b 
7 , 7 3 
7 , 3 b 
6 , 5 1 
6 , 2 b 

2 0 , 2 3 
2 0 , 3 3 
2 0 , 2 2 
2 4 . 4 7 
2 4 . 4 6 
2 4 . 2 6 
2 4 . 9 9 
2 5 . 5 2 
2 6 . 0 9 
2 5 , 9 3 
2 6 , 9 3 
2 6 , 8 0 

E L E V A T I O N 

I N F L L T 

9 6 7 6 , 

9 1 4 9 , 
9 1 1 2 , 
9 6 7 3 , 
9 1 5 7 , 
9 1 3 2 . 
9 5 1 4 . 
5 9 5 9 , 
6 2 0 1 , 
6 3 9 1 , 
6 7 1 b , 
7 1 0 9 , 
6 4 4 0 . 
7 0 0 9 . 
7 3 5 9 . 
6 3 4 5 . 
6 3 6 0 . 
8 6 2 4 . 
6 2 1 4 . 
6 9 3 3 . 
6 7 6 5 . 
6 8 5 7 . 
6 9 9 2 . 
6 9 1 1 . 
6 7 8 6 . 
6 7 4 6 . 
6 7 6 7 . 
6 4 1 0 . 
6 6 4 1 . 
6 5 6 0 . 

F R E E - A I R 
ANOMALY 

3 8 , 7 6 
7 6 , 9 4 
7 7 , 1 8 
9 0 , 6 0 
7 5 , 9 2 
3 0 . 9 4 
9 6 , 2 7 

- 4 2 , 2 6 
- 3 2 , 3 3 
- 3 0 , 9 4 

- 2 0 . 2 0 
- 6 . 1 2 

- 2 7 , 6 4 
- 6 . 6 6 
2 2 . 7 0 
3 8 . 7 3 
4 2 . 5 4 
5 0 . 3 0 

- 2 3 . 6 . 0 
4 , 1 8 

- 3 , 2 8 
9 , 4 0 

1 4 , 0 2 
1 1 , 1 6 

8 . 1 3 
5 , 8 1 
7 . 1 3 

- 3 . 1 2 
- 3 . 2 1 
- 3 . 3 3 

S I M P L E 

BOUGUER 

- 2 4 0 . 3 1 
- 2 3 2 . 6 8 
- 2 3 3 . 1 6 
- 2 3 8 . 8 6 
- 2 3 5 . 9 6 

- 2 3 0 . 1 0 
- 2 2 7 . 7 3 
- 2 4 5 . 2 3 
- 2 4 3 . 5 3 
- 2 4 8 . 6 2 
- 2 4 8 . 9 1 
- 2 4 8 . 2 6 
- 2 4 6 . 9 8 
- 2 4 5 . 3 6 
- 2 4 4 . 9 3 
- 2 4 5 . 5 0 
- 2 4 2 . 3 6 
- 2 4 3 . 4 4 
- 2 3 5 . 2 5 
- 2 3 1 . 9 6 
- - 2 3 4 . 3 6 
- 2 2 4 . 1 5 
- 2 2 4 . 1 3 
- 2 2 4 . 2 3 
- 2 2 3 . 0 7 
- 2 2 4 . 0 3 
- 2 2 3 . 3 6 
- 2 2 1 , 4 5 
- 2 2 9 . 4 1 
- 2 2 6 . 7 6 

T E R R A I N 

C O R R E C T I O N 

1 1 . 6 6 

5 . 2 1 
5 . 4 0 
5 . 9 8 
5 . 6 1 
5 . 1 6 
6 . 1 6 
4 . 5 0 
4 . 3 8 
5 . 7 3 
7 . 5 0 

1 3 . 9 6 
6 . 4 7 
3 . 2 2 
9 . 0 2 

1 1 . 0 4 
9 . 3 1 
9 . 0 9 
3 . 6 4 
3 . 3 3 
3 . 5 5 
2 . 0 1 
1 . 8 9 
3 . 1 9 
2 . 3 6 
3 . 0 8 
2 . 6 6 
4 . 9 4 
6 . 8 9 
6 . 2 1 

COMPLETE 

BOUGUER 

- 2 2 8 . 9 5 
- 2 2 7 . 4 7 
- 2 2 7 . 7 6 
- 2 3 2 . 8 8 
- 2 3 0 , 3 5 
- 2 2 4 , 9 4 
- 2 2 1 . 6 0 
- 2 4 0 . 7 3 
- 2 3 9 . 1 5 
- 2 4 2 . 8 9 
- 2 4 1 . 4 1 

- 2 3 4 . 3 0 
- 2 4 0 . 5 1 
- 2 3 7 . 1 6 
- 2 3 5 . 9 6 
- 2 3 4 . 4 6 
- 2 3 3 . 5 7 
- 2 3 4 , 3 5 
- 2 3 1 . 6 1 
- 2 2 8 . 6 3 
- 2 3 0 . 6 3 
- 2 2 2 . 1 4 
- 2 2 2 , 2 4 
- 2 2 1 , 0 4 
- 2 2 0 , 6 9 
- 2 2 0 , 9 5 
- 2 2 0 . 7 0 
- 2 1 6 . 5 1 

- 2 2 2 , 5 2 
- 2 2 0 , 5 5 CO 

cn 



STMTXOJS 

NUMbEK 

MM6o7 
!--.Hob3 

MHbb9 
MHO 60 
riHbbl 
MHdb2 
M H O D 4 

MHbob 
MH6ob 
MH6b7 
MHObS 
HHdo9 
MH67 0 
MHo7l 
MHd72 
MH374 
MH6 75 
MHd76 
MHd77 
MH678 
MHO 79 
MHdbO 
Mh'ddl 
MHdb2 
MH663 
MHod4 
f',H665 
MH6b6 
MHdo7 
MHodS 

L H ' riTUDE 

DLG MIN 

3d, 
3o, 
3o, 
3o, 
3d, 
3d, 
3d, 
33, 
36. 
36, 
33, 
3d. 
06. 
3o, 
33, 
3d, 
36, 
33. 
3d, 
33, 
33. 
33. 
33, 
33, 
36. 
33, 
36, 
3d, 
3d, 
33, 

, 30.41 
. 33.74 
, 34.00 
. 22.1b 
. 3d.61 
. 39.49 
, 40.5u 
, 39.72 
, 3d,2d 
. 33.72 
. 39.79 
. 41.75 
. 41.55 
, 41.2b 
, 39.93 
, 42.08 
, 42o5o 
, 43,64 
, 44,17 
, 44.61 
, 43.5<: 
, 42.39 
. 42.Oo 
, 43.19 
, 43.63 
, 43.60 
, 44.59 
, 44.11 
, 44.30 
, 44.00 

LONG 

UEG 

112. 
112. 
112. 
Ha. 
H 2 . 
Ha. 
112. 
112. 
112. 
112. 
112. 
112. 
112. 
H ^ . 
112. 
112. 
112. 
iia. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
11<.. 
l i d . 
112. 
112. 
112. 

I T U D E 

MIN 

21.24 
20.85 
20.69 
22.24 
24.19 
24.95 
25,99 
27,79 
23,71 
23.49 
27.01 
26.46 
27.1b 
27.56 
29.03 
2b. 36 
3,64 
2.19 
2,04 
1.69 

23,3o 
21.94 
21.44 
21.90 
21.90 
22.94 
24.41 
24.86 
24,4b 
23,31 

ELEVATION 
IN FEET 

6141. 
6391, 
6249, 

12173, 
7052. 
7102. 
7202, 
7656, 
603b. 
7676. 
7302, 
6976, 
7195, 
7031, 
7019, 
6833. 
5292, 
5254. 
5257, 
5256, 
6363. 
6926. 
7353. 
6202, 
6359, 
6433, 
6942, 
6912, 
6772, 
6496, 

FREE-AiR 
ANOMALY 

-26,01 
-19,19 
-24,02 
155,39 
27,98 
34,19 
43,20 
56,52 
60,98 
55.00 
43,77 
43.66 
50.99 
46.11 
41.17 
37.87 

-57.19 
-58.50 
-59.52 
-58.14 
39.88 
35.73 
45.93 
14.98 
23.12 
26.56 
44,80 
42,33 
38,44 
29,30 

SIMPLE 
BOUGUER 

-235,17 
-236.67 
-236,36 
-259.22 
-212.21 
-207.70 . 
-202.10 
-204.24 
-212.73 
-206.52 
-204.93 
-194.02 
-194.07 
-193.37 
-197,90 
-194.86 
-237.43 
-237.45 
-238.57 
-237.16 
-193.88 
-200.12 
-204.46 
-196.26 
-193.47 
-192.54 
-191.64 
-193.09 
-192.22 
-192.02 

TERRAIN 

CORRECTION 

4.97 
3.25 
3.87 

30.98 
2.65 
2.33 
1.85 
3.40 
4.66 
3.59 
2.22 
2.79 
2.43 
2.67 
3.47 
3,13 
3.73 
5.01 
5,16 • 
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 
-232.99 
-228.24 
-209.36 
-205.37 
-200.25 
-200.84 
-207.87 
-202.93 
-202.71 
-191.23 
-191.64 
-190.70 
-194.43 
-191.73 
-233.70 
-232.44 
-233.41 
-233.30 
-191.11 
-196.73 
-199.13 
-192.32 
-190.85 
-189.89 
-186.67 
-188.40 
-188,24 
-189.24 CO 

cri 



S T A T I O N 

NUiMBER 

M H 6 o 9 

M H d 9 0 
M H 6 9 i 
M H 0 9 2 
M H 6 9 3 
MMd->4 

M H o 9 b 
i.UH696 
M H 0 9 7 
i-iHc»9o 
i«iH<^99 
M H 9 o l 
M H 9 0 2 
(• iH9b3 
M H 9 0 4 
M H 9 u b • 
M H 9 0 6 
M H 9 0 7 

MFi9u8 
M H 9 0 9 
M H 9 I Q 

M H ' ^ i l 
h t l 9 l 2 
M H 9 I 3 

M H 9 i 4 
M l l 9 x 5 
M h 9 i b 
M H 9 1 7 
M H 9 I 6 

M H 9 i 9 

L A T I T U U E 

DLG MIN 

3 d . 

3 d , 
o d . 
3 d , 

3 d . 
3 o . 
0 6 , 

3 d , 
3 d . 
3 6 
3 6 , 
3 d , 
5 c i , 
o 6 , 
3 3 , 
3 d . 
o d . 
3 b , 
3 b 
3 d 
3 3 . 
3 6 
3 o 
3 d 
3 d 
3 d 
3 d 
3 d 
3 d 
3 o 

4 0 . 4 3 

' ; 3 . 7 0 
4 3 . 1 9 
4 2 . 7 4 
4 0 . 2 4 

H 4 . 2 O 

4 4 . b o 
, 2 6 . O o 

26 .S ' ^ -
, 2 7 . 0 7 
, 2 7 . 6 7 
. 2 b . 3 d 

2 6 . 9 3 
, 2 o . 3 d 

2 6 . 6 3 
2 6 . Ob 

, 3 3 . 3 d 
, 3 4 . 5 2 
, 3 5 . O o 
, 3 5 . 3 9 
, 3 5 . 7 3 
, 3 6 . 6 6 

, i d . 9 0 
, 1 9 . 1 6 
, 1 9 . 6 0 
. 2 0 . 0 0 
, 2 0 . 2 1 
. 2 0 . 7 0 
, 2 0 . 9 d 
, 2 4 . 2 6 

L O | „ G l T o D E 

DEG 

1 1 2 . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

1 1 2 . 
H a . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

1 1 2 . 
H 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
I i 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 

MIN 

2 1 . 5 3 

2 1 . 0 9 

2 0 . 3 3 
2 0 . 5 b 
2 u . 7 d 
2 3 . Oo 
2 6 . 1 / 
2 3 . 7 3 
2 3 . 6 0 
2 3 . 6 4 

2 4 . 0 1 
2 9 . 2 6 
2 6 , 9 o 
2 3 , 7 4 

2 3 , 3 4 
2 b , 7 b 

, 5 3 
1 . C 3 

1 . 1 1 
. 9 7 

1 . 9 1 

2 . 2 6 
2 3 . 2 1 
2 7 . 8 b 
2 7 . 4 D 
2 7 . 2 0 
2 6 . 6 3 
2 6 , 3 7 
2 5 , 7 4 
2 9 . 5 3 

E L E V A T I O N 

I N F E E T 

6 1 2 9 . 

6 0 2 5 . 
6 8 1 6 . 
6 5 8 4 . 

6 2 2 5 . 
5 7 4 2 . 
5 6 5 7 . 

1 1 0 3 6 . 
1 1 6 5 0 . 
H 1 7 9 . 
1 1 3 0 6 . . 

7 6 7 b . 
9 2 8 7 . 
9 5 9 5 . 
9 6 7 6 . 
3 7 2 2 . 
9 4 1 2 . 
9 4 6 2 . 

9 9 9 0 . 
9 6 7 6 . 
9 7 3 3 . 
6 9 5 6 . 
9 8 5 6 . 
9 6 3 5 . 

1 0 1 3 6 . 
1 0 0 3 5 . 
1 0 0 2 7 . 

9 8 6 1 . 
1 0 2 2 9 . 

9 0 3 3 . 

F R E E - A I R 

ANOMALY 

1 4 . 5 4 

1 1 . 0 3 

3 6 . 4 6 
2 9 . 0 8 

1 6 . 9 2 
5 . 2 6 

4 , 1 3 
1 2 0 , 6 2 
1 2 5 , 3 8 
1 1 9 , 5 5 
1 1 7 , 9 9 

2 1 , 7 0 
6 9 , 2 2 
7 3 , 0 9 
7 4 , 5 5 
4 8 , 9 5 
9 C , 9 4 
9 2 , 8 9 

1 0 6 , 4 7 

1 0 3 , 6 2 
9 9 , 6 8 
7 9 , 3 6 
9 5 , 2 7 
9 2 , 6 4 
9 8 , 2 8 
9 8 , 1 9 
9 3 , 5 3 
9 5 , 6 0 

1 0 6 . 4 8 
5 6 , 0 3 

S I M P L E 

BOUGUER 

- 1 9 4 . 2 1 

- 1 9 4 . 1 8 
- 1 9 5 . 6 9 
- 1 9 5 . 1 7 

- 1 9 5 . 1 0 
- 1 9 0 . 3 1 

- 1 3 6 . 5 5 
- 2 5 6 . 9 7 
- 2 7 1 . 4 2 
- 2 6 1 . 2 1 
- 2 6 7 . 0 9 
- 2 4 6 . 5 2 
- 2 4 7 . 0 9 

- 2 5 3 . 7 1 

- 2 5 5 . 0 1 
- 2 4 6 . 1 2 
- 2 2 9 . 6 3 
- 2 2 9 . 3 9 
- 2 3 3 . 7 9 
- 2 2 5 . 8 1 
- 2 3 2 . 0 0 
- 2 2 5 . 6 6 
- 2 4 0 . 4 2 
- 2 3 5 . 5 3 
- 2 4 7 . 0 2 
- 2 4 5 . 3 1 
- 2 4 2 . 9 9 
- 2 4 0 . 2 7 
- 2 4 1 . 9 2 
- 2 5 1 . 6 1 

T E R R A I N 

C O R R E C T I O N 

4 . 9 3 

5 . 7 6 

4 . 8 1 
5 . 6 1 
5 . 2 4 
8 . 1 4 

6 . 0 5 
2 1 . 3 1 
3 5 . 7 0 
2 3 . 3 6 
3 1 . 4 8 

7 . u 6 
8 . 4 6 

1 5 . 8 5 
1 4 . 9 6 

8 . u 6 
5 . 8 3 
9 . 6 6 

1 5 , 6 6 " 

9 . 4 0 
1 5 . 9 6 
1 1 . 8 2 
1 1 . 9 7 

7 . 9 0 
1 6 , 3 0 ' 
1 4 . 1 3 

1 2 . 6 0 
9 . 6 8 

1 0 . 7 8 
1 1 . 7 0 

COMPLETE 

BOUGUER 

- 1 8 9 . 2 6 

- 1 8 8 . 4 2 
- 1 9 0 . 8 8 
- 1 9 1 . 3 6 
- 1 8 9 . 6 6 

- 1 8 2 . 1 7 

- 1 8 2 . 5 0 
- 2 3 5 . 6 6 
- 2 3 5 . 7 2 
- 2 3 7 . 3 5 
- 2 3 5 . 6 1 
- 2 3 9 . 4 6 
- 2 3 8 . 6 3 
- 2 3 7 . 8 6 
- 2 4 0 . 0 5 
- 2 4 0 . 0 6 
- 2 2 3 . 8 0 
- 2 1 9 . 7 3 
- 2 1 8 . 1 3 
- 2 1 6 . 4 1 
- 2 1 6 . 0 4 
- 2 1 3 , 8 6 

- 2 2 8 , 4 5 
- 2 2 7 , 6 3 
- 2 3 0 , 7 2 
- 2 3 1 . 1 6 
- 2 3 0 . 1 9 
- 2 3 0 . 5 9 
- 2 3 1 . 1 4 
- 2 4 0 . 1 1 CO 



S T i : ' l l U U 

NUMoER 

MH9aO 
MH921 
MH922 
MH9a3 
f-lH':«a4 
MH9^5 
i'iH9ao 
MH9a7 
MH9a8 
M M 9 2 9 

MH930 
M H 9 O 1 

MH933 
MH934 
MH9o5 
MH936 
,viH9o7 
M M 9 3 3 

MH939 
MH940 
M H 9 H 1 

MH942 
MH943 
MH944 
r/lH945 
HH94d 
!SH94 7 

MH943 
HH949 
MH9bO 

LA riTooE 
ULG MlN 

3d 
5 b 
3o 
3d 
5 6 
06. 
3o. 
3d. 
5 b 
3o 
3o 
3o. 
3d. 
3d. 
33, 
3d 
36, 
3d 
3o, 
3d, 
3b, 
36, 
3o, 
3cJ, 
33, 
36 
36, 
3d. 
3d, 
33, 

24.41 
. 24.43 
, 24.4:, 
, 24.5'.-
, 24.bo 
, 2b.06 
. 2b.73 
, 26.13 
, 26.30 
, 27.24 
27.46 
26.03 
40.94 

, 40.63 
, 40.66 
, 40.23 
, 39.6b 
, 39.4.. 
. 39.4o 
, 24.64 
24, lu 

, 23.41 
, 23.22 
23.04 

. 23.13 
, 23.2o 
23.26 

, 23.43 
, 23.7o 
20.4d 

LO^GITUuE 
DEo 

112. 
112. 
l i d . 
l i d . 
112. 
112. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 
l i d . 
l i d . 
112. 
112. 
112. 
Ha. 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
l i d . 
112. 
112. 
112. 

MlN 

29.22 
26.63 
23.24 
27.77 
27,45 
27,01 
27,1'+ 
27,1b 
26.84 
26.76 
26,70 
19.73 
10.4b 
12.04 
14,1b 
13.90 
13.70 
13.46 
12.7b 
25.24 
26,00 
26,90 
27.33 
27.31 
23.23 
28.97 
29,44 
17,14 
16,90 
21,13 

ELEVA'l ION 
IN F L E T 

• 9156. 
9530. 
9736. 

10150. 
10463. 
U'573. 
9795. 
9566. 
9360. 
9176. 
9056. 
9961. 
5671. 
6C67. 
755b. 
6305. 
6164. 

• 5733, 
5562, 

11106, 
ia075. 
10783, 
10730. 
10343. 
10611. 
10001. 
9323. 
8972. 
7386. 

11053. 

FREE-AIR 
ANOMALY 

60.53 
7C.63 
76.36 
87.55 
94.59 
95.51 
79.23 
73.15 
66.10 
63.99 
59.52 
86.60 

-34.33 
-22.37 
30.24 
5.27 

-19.49 
-36.94 
-42.33 
119.23 
126.59 
107.12 
104.62 
106.60 
101.23 
33.39 
66.96 
51.97 
18.74 

134.20 

SIMPLE 
BOUGUER 

-251.39 
-253.96 
-256.45 
-258.16 
-261.95 
-264.60 
-254.42 
-252.67 
-252.70 
-248.55 
-249.00 
-252.67 
-234.79 
-229.01 
-227.12 
-226.51 
-229.43 
-232.36 
-231.82 
-259.11 
-234.69 
-260.32 
-262.55 
-262.71 
-260.18 
-257.24 
-250.75 
-253.62 
-249.66 
-242.27 

TERRAIN 
CORRECTION 

11.93 
14.20 
17.62 
18.32 
22.05 
25.15 
14.01 
13.11 
13.81 
11.40 
11.62 
20.18 
6.44 
4.31 
8.03 
6.92 
6.38 
5.41 
4.37. 

21.91 
51.14 
25.UO 
25.61 
28.46 
25.22 
22.67 
13.59 
18.41 
13.25 
14.40 

COMPLETE 
BOUGUER 

-239.46 
-239.76 
-238.63 
-239.34 
-239.90 
-239.45 
-240.41 
-239.56 
-238.89 
-237.15 
-237.33 
-232.49 
-228.35 
-224.70 
-219.09 
-219.59 
-223.05 
-226.97 
-227.45 
-237.20 
-233.55 
-235.32 
-236.74 
-234.25 
-234.96 
-234.57 
-237.16 
-235.21 
-236.61 
-227.87 CO 

00 



STAT i(jN 

IJUI-.OLR 

MH9bl 
M H V D 2 

MH9b3 
HF96 
HFloO 
HFlOb 
!lFoi2 
HFbi3 
HFbl4 
HFbib 
HFb 19 
HFb20 
hF 622 
iiFba4 
HFb29 
HFb34 
HFb39 
HFb42 

LATlTJuE 
ULb 

33. 
3d. 
36. 
33. 
3d. 
3d. 
3o. 
3d. 
3d. 
5 o , 
3b. 
5 o , 
3d, 
3d. 
3d. 
3d. 
3d. 
33. 

Mit-J 

20.40 
I9.a^;>. 

19.30 
15.3o 
15,53 
lb.4 j 
id.4b 
17.00 
17.ID 
17.3J 
19.bb 
20.30 
21,6 0 
17.6o 
25.2b 
23.90 
21,9b 
21.1b 

LWjviG] 

DEb 

1 1 2 . 

1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
1 1 2 . 
Ha. 
112. 
112. 
112. 
l \ . d . 
112. 
112. 
112. 
112. 
112. 
112. 
l i d . 

[TUoE 
MiN 

2U.64 
20.04 
21.02 
14.60 
16.45 
13.90 

.20 

.70 
1.30 
2.8b 
2.70 
2.45 
2.00 
4.5b 
1.30 
3,10 
7,20 
7,9b 

ELEVATION 
Ir4 FEtT 

10606, 
10574, 
9792. 
6246. 
6723. 
8350. 
6754. 
6973. 
7327. 
772b. 
6924. 
9262. 
9039. 
8702. 
9193. 
3386. 
6512, 
6337. 

FREE-AiR 
ANOMALY 

124.05 
116.10 
99.89 

-24.85 
-7.47 
44.19 
5.70 

12.86 
21.45 
35.16 
74,91 
62.69 
79.32 
64,82 
81.25 
51,82 

-14,24 
-23,82 

SIMPLE 
BOUGUER 

-237.19 
-244.05 
-233.62 
-237.66 
-236.45 
-240.21 
-224.35 
-224.64 
-223.13 
-227.97 
-229.04 
-232.77 
-228.55 
-231.57 
-231.35 
-233.82 
-236.05 
-239.66 

TERRAIN 
CORRECTION 

11.32 
16.69 
8.46 
4.04 
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 

CO 



NUi-.i_,ER 
LAT i l d r £ 
L c G i-iiiN 

L O ; M 6 I T O C E 

DEo Mli'vi 
ELtVAViOr 

IN FEET 
FREE-AIR 
ANOMALY 

SIMPLE 
bOUGOER 

TERRAIN 
CORRECTION 

COMPLETE 
BOUGUER 

HnliO 
î HO,iO 
• ivv. 30 
.•<.-1c-*0 

nlHObO 
•A rj U 6 0 

K.MO IO 

R M O O O 

R if^O 
vdiw'O 
KHliO 
AHiaO 
;u-iio 0 
Hril4 0 
•iMXoO 
.RHloO 
,<.U /O 
f \ H X d 0 
S C 0 0 0 
SCOiO 
oC020 
SCOoO 
O C O H O 

SCOi;0 
SCc'oO 
SCO 7 0 
oĈ -'oO 

JC J-uO 
S C H O 

3o 
33 
56 
3d 
06 
3o 
36 
36 
3c 
36 
3.'J 
3o 
3d 
3u 
56 
36 
3o 
3o 
3o 
3o 
3b 
36 
3o 
5o 
33 
3o 
3o 
3o 
3o 
33 

3d. 13 
36, 1 o 
5 o , d ^ 
5 6 , 5 ' , 
30.3M 
33.37 
3d. 41 
3d.43 
33.47 
3d,bi 
3b. 5 D 
5 b , 5::' 
5 -^ ,bd 
3d. do 
36.7-.. 
36.7t 
3o. 7w 
36.82 
37.41 
37.43 
37.45 
37,4-^ 
37,bo 
37.56 
37.5o 
37. bo 
o/.5a 
3 7.00 
37. o? 
5 7 . 6 J 

l i d . 
l i d . 
l i d . 
Ha. 
l i d . 
Ha. 
l i d . 
l i d . 
l i d . 
l i d , 
l i d . 
l i d . 
l i d . 
\ l d . 
l i d . 
l i d . 
H a . 
11;;. 
Ha. 
11^. 
112. 
112. 
l i d . 
l i d . 
l i d . 
112. 

• l i d . 
l i d . 
l i d . 
l i d . 

73 
79 
da 
6b 
3d 
9b 
97 
Do 
0/ 
13 
id 
23 
2o 
33 
06 
43 
-fo 
5o 
7 J 

7o 
32 
5o 
94 
00 
Oo 
10 
lo 
21 

do 
31 

5789.1 
5733.0 
5727..,! 
5641.7 
5612.V 
5539.9 
bb4 9.I 
5523. Lr 
5496.6 
34 74.9 
3^57.3 
5427.4 
5422.1 
5403.2 
5391.0 
5376.2 
5362.3 
5350.0 
5939.1 
5954.0 
5919.2 
5836.7 
5351.3 
5772.1 
5755.1 
5714.2 
5709.3 
5676.9 
5654.6 
5629.2 

- 3 1 . 1 1 
- 3 2 . 7 0 
- 3 2 . 6 5 
- 3 6 . 3 3 
- 3 7 . 6 9 
- 3 9 . 5 6 
- 4 1 . 5 9 
- 4 2 . 6 5 
- 4 4 . 2 9 
-M5.b3 
- 4 6 . 5 8 
• 4 7 . 7 1 
•4 8 . 7 4 
- 4 9 . 9 1 
- 5 0 . 9 5 
- 5 2 . 0 3 

- 5 4 . 3 5 
- 2 2 . 2 1 
- 2 3 , 2 7 
•2M.51 
• 2 5 . 5 9 
• 2 7 . 1 8 
• 3 0 . 3 6 
• 3 0 . 8 3 
- 3 2 . 4 6 
• 3 2 . 6 6 
- 3 4 . 3 3 
- 3 5 . 5 3 
- 3 7 . 1 5 

- 2 2 8 . 2 6 
- 2 2 7 . 9 6 
- 2 2 7 . 9 1 
- 2 2 8 . 4 8 
- 2 2 9 . 0 7 
- 2 2 9 . 9 7 
- 2 3 c . 5 9 
- 2 3 1 . 0 3 
- 2 3 1 . 5 1 
-* ;32 .0C 
- 2 3 2 . 4 6 
- 2 3 2 . 9 1 
- 2 3 3 . 4 2 
- 2 3 3 . 9 5 
- 2 3 4 . 5 7 
- 2 3 5 . 2 0 
- 2 3 5 . 8 8 
- 2 3 6 . 5 7 
- 2 2 6 . 2 0 
- 2 2 6 . 0 6 
- 2 2 6 . 1 2 
- 2 2 6 . 0 9 
- 2 2 6 . 4 6 
- 2 2 6 . 9 5 
- 2 2 6 . 3 5 
- 2 2 7 . 0 3 
- 2 2 7 . 3 3 
- 2 2 7 . 6 5 
- 2 2 8 . 1 3 
- 2 2 8 . 3 9 

3 . 5 2 
3 . 6 9 
7 . 7 1 
7 . 4 7 
7 . 3 5 
6 . 9 4 
7 . 0 6 
6 . 7 3 
6 . 6 1 
6 . 3 9 
b . 3 0 
5 . 6 4 
5 . 6 9 
5 . 6 1 
5 . 5 5 
5 . 4 1 
5 . 3 3 
5 . 2 6 
9 . 1 0 
9 . 1 6 
9 . 0 7 
7 . 4 6 
7 . o 0 
7 . 5 5 
7 . 1 8 
7 . 2 5 
7 . 3 7 
6 . 9 0 
6 . 8 2 
6 . 6 4 

- 2 1 9 . 7 6 
- 2 1 9 . 2 7 
- 2 2 0 . 2 0 
- 2 2 1 . 0 1 
- 2 2 1 . 7 2 
- 2 2 3 . 0 3 
- 2 2 3 . 5 1 
- 2 2 4 . 3 0 
- 2 2 4 . 9 0 
- 2 2 5 . 6 1 
- 2 2 6 . 1 6 
- 2 2 7 . 0 7 
- 2 2 7 . 7 3 
- 2 2 8 . 3 4 
- 2 2 9 . 0 2 
- 2 2 9 . 7 9 
- 2 3 0 . 5 5 
- 2 3 1 . 3 1 
- 2 1 7 . 1 0 
- 2 1 6 . 9 0 
- 2 1 7 . 0 5 
- 2 1 8 . 6 3 
- 2 1 8 . 8 8 
- 2 1 9 , 4 0 
- 2 1 9 . 6 7 
- 2 1 9 . 8 3 
- 2 1 9 . 9 6 
- 2 2 0 , 7 5 
- 2 2 1 . 3 6 
- 2 2 2 . 2 5 4S. 

O 
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b b 9 d . 7 

. 5 5 6 9 . 3 
5 5 4 7 . 2 
5 5 2 3 . i 
5 5 0 3 . 0 
b ' ^ B l . 3 
5 4 6 0 . 0 
5 ' ^ 7 5 , b 

5 7 3 2 . 4 
5 7 7 3 . 7 
5 7 3 9 . 5 
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3 6 7 4 . 4 
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5 6 2 2 . 3 
5 5 9 2 . 6 
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5 5 4 7 . 2 

b b 3 3 . a 
5 5 2 1 . 2 
5 5 0 9 . i 
5 4 9 5 . 1 
5 4 3 3 . 2 
3 4 7 2 . 4 
5 4 6 5 . 9 
5 4 5 4 . 3 
5 4 4 3 . 0 
5 5 3 7 . 7 

F R E E - A i R 

ANOMALY 

- 3 8 . 9 2 

- 4 0 . 4 3 

- 4 1 . 9 5 
- 4 3 . 5 4 
- 4 4 , 8 7 

- 4 6 . 2 7 
- 4 7 . 6 1 
- 4 7 . 5 5 

- 0 1 . 7 3 
- 0 1 . 3 6 
- 3 3 . 5 0 

- 3 4 . 3 2 
- 3 5 . 5 8 

- 3 6 . 1 8 

- 3 7 . 2 7 
- 3 8 . 3 7 
- 4 0 . 1 7 

- 4 1 . 0 3 
- 4 1 . 9 3 
- 4 2 . 7 8 

- 4 5 . 6 1 
- 4 4 , 3 7 
- 4 5 , 1 4 
- 4 5 , 9 5 
- 4 6 . 7 1 
- 4 7 . 4 3 
- 4 6 . 0 6 
- 4 8 . 7 3 
- 4 9 . 6 3 
- 4 1 . 4 5 

S I M P L E 

BOUGUER 

- 2 2 9 . 5 4 

- a o o . i o 
- 2 3 0 . 3 9 
- 2 3 1 . o 5 
- 2 3 2 . 3 0 
- 2 3 2 . 9 6 
- 2 3 3 . 5 9 
- 2 3 4 . 0 4 

- 2 2 6 . o o 
- c : 2 3 . o O 
- 2 2 8 . 9 9 

- c 2 6 . 9 4 
- 2 2 9 . 3 3 
- a a 9 . 4 4 

- 2 2 9 . 9 1 
- a o O . 3 7 
- 2 3 0 » o 6 
- 2 3 0 . 9 9 

- 2 3 1 . 3 7 
- 2 3 1 . 7 2 

- 2 3 2 . u 7 
- 2 3 2 . 4 2 
- 2 3 2 . 7 3 

- 2 3 3 . 1 1 
- 2 5 3 . 4 7 

- 2 3 3 . 3 2 
- 2 3 4 . 1 6 
- 2 3 4 . 5 1 

- 2 3 5 . 0 2 
- 2 3 1 . 7 7 

T E R R A I N 

C O R R E C T I O N 

6 . 5 7 

6 . 5 3 

6 . 2 8 
b , b B 
5 . 4 2 
b . 3 5 
5 . 3 2 
5 . 2 9 

1 0 . 1 0 
9 . /O 
9 . 3 6 
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9 . 3 2 
3 . 7 2 
8 . 2 4 

3 . 1 b 
7 . 6 4 

6 . b 7 
6 , 4 3 
6 . 2 6 

b . l 9 
6 . 0 3 
5 . 9 4 

5 . 6 8 
5 . 4 5 
5 . 3 8 

5 . 3 2 
5 . 2 7 
5 . 1 9 
3 . 4 2 

C O M P L E T E 

BOUGUER 

- 2 2 2 . 9 7 

- 2 2 3 . 5 5 
- 2 2 4 . 6 1 

- 2 2 6 . 0 7 
- 2 2 6 . 8 6 
- 2 2 7 . 6 1 

- 2 2 8 . 2 7 
- 2 2 8 . 7 5 

- 2 1 8 . 5 8 

- 2 1 8 . 9 0 
- 2 1 9 . 4 1 

- 2 1 9 . 5 8 
- 2 2 0 . 0 1 

- 2 2 0 . 7 2 
- 2 2 1 . 6 7 

- 2 2 2 . 2 2 
- 2 2 3 . 0 2 

- 2 2 4 . 3 2 
- 2 2 4 . 9 4 
- 2 2 5 . 4 6 

- 2 2 5 . 6 6 
- 2 2 6 . 3 9 
- 2 2 6 . 8 4 

- 2 2 7 . 2 3 
- 2 2 8 . 0 2 
- 2 2 8 . 4 4 
- 2 2 8 . 6 4 
- 2 2 9 . 2 4 
- 2 2 9 . 8 3 
- 2 2 3 . 3 5 
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- 4 6 , 5 7 
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- 4 9 . 5 7 
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- 4 3 . 3 4 
- 4 5 . o 2 
- 4 5 , 9 1 
- 4 6 . 0 7 
- 4 6 , 4 6 
- 4 6 . 9 0 
- 4 7 . 4 1 
- 4 7 . 3 7 
- 4 8 , 5 0 

S i M P u E 

oOUGUER 

- 2 3 1 . 3 5 
- 2 3 1 . 4 7 
- 2 3 1 . 1 7 
- 2 3 0 . 7 3 
- 2 3 0 . 7 2 
- 2 3 0 . 6 1 
- 2 3 0 . 7 7 
- 2 3 1 . . J 4 
- 2 3 1 . 4 2 
- a 3 l . 9 4 
- 2 3 2 . 5 0 
- 2 3 3 . 1 1 
- 2 3 3 . 6 9 
- 2 3 4 . 2 3 
' 2 5 2 a d 2 
- 2 3 1 . 9 4 
- 2 3 1 . 3 5 
- 2 3 1 . 7 5 
- 2 3 1 . 6 8 
- 2 3 1 . 7 2 
- 2 3 1 . 5 5 
- a 3 l . 4 6 
- a 3 l . 3 6 
- 2 3 1 . 5 5 
- 2 3 1 . 9 3 
- 2 3 2 . 4 2 
- 2 3 3 . 0 0 
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TERRAIN 

CORRECTION 

3 . u 9 
3 . 1 9 
3 . 0 7 
3 . 1 9 
3 . 1 5 
3 . 0 8 
3 . u 6 
3 . u 5 
3 . 0 1 
2 . 9 9 
2 . 9 5 
2 . 9 1 
2 . 9 0 
2 . 6 6 
2 . 8 0 
2 . 7 8 
2 . 6 9 
2 . 7 0 
2 . 7 0 
3 . 0 6 
3 . 2 4 
3 . a 2 
3 . 0 1 
2 . 9 8 
2 . 9 2 ' -' 
2 . 8 7 
2 . 6 3 
2 , 8 4 

COMPLETE 
BOUGUER 

- 2 2 8 , 7 6 
- 2 2 3 , 2 3 
- 2 2 8 . 1 0 
- 2 2 7 . 5 4 
- 2 2 7 . 5 7 
- 2 2 7 . 7 3 
- 2 2 7 . 7 1 
- 2 2 7 . 9 9 
- 2 2 8 . 4 1 
- 2 2 6 . 9 5 
- 2 2 9 . 5 5 
- 2 3 0 . 2 0 
- 2 3 0 . 7 9 
- 2 3 l ; 4 2 
- 2 2 9 . 4 2 
- 2 2 9 . 1 6 
- 2 2 9 . 1 6 
- 2 2 9 . 0 5 
- 2 2 8 , 9 8 
- 2 2 8 . 6 6 
- 2 2 8 . 3 1 
- 2 2 8 . 2 4 
- 2 2 8 . 3 5 
- 2 2 8 , 5 7 
- 2 2 9 . 0 1 
- 2 2 9 . 5 5 
- 2 3 0 . 1 7 
- 2 3 0 . 6 9 

hO 



APPENDIX 6 

PRINCIPAL FACTS OF GROUND MAGNETIC DATA 

NOTES: 1) Units are as follows: 

Magnetic anomaly value gaiTHnas 

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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Profil 

Station 

1020SE 
lOOOSE 
980SE 
960SE 
940SE 
920SE 
900SE 
880SE 
860SE 
840SE 
820SE 
800SE 
780SE 
760SE 
740SE 
720SE 
700SE 
680SE 
660SE 
640SE 
620SE 
600SE 
580SE 
560SE 
540SE 
520SE 
BOOSE 
480SE 
460SE 
440SE 
420SE 
400SE 
380SE 
360SE 
340SE 
320SE 
300SE 
280SE 
260SE 
240SE 
220SE 
200SE 

le M77-1 

Magnetic 
Anomaly 

-254 
-245 
-219 
-228 
-266 
-271 
-275 
-279 
-263 
-296 
-117 
-53 
-69 
-7 
+82 

+104 
+108 
-234 
-328 
-376 
-327 
-279 
-347 
-264 
-371 
-285 
-444 
-524 
-464 
-343 
-324 
-372 
-367 
-457 
-530 
-415 
-380 
-329 
-288 
-323 
-191 
-239 

Station 

180SE 
160SE 
140SE 
120SE 
lOOSE 
80SE 
60SE 
40SE 
20SE 
00 

20NW 
40NW 
60NW 
80NW 
lOONW 
120NW 
140NW 
160NW 
180NW 
200NW 
220NW 
240NW 
260NW 
280NW 
300NW 
320NW 
340NW 
360NW 
380NW 
400NW 
420NW 
440NW 
460NW 
480NW 
500NW 
520NW 
540NW 
560NW 
580NW 
600NW 
620NW 
640NW 

Magnetic 
Anomaly 

-345 
-398 
-437 
-449 
-390 
-466 
-456 
-366 
-358 
-343 
-431 
-464 
-488 
-506 
-560 
-527 
-676 
-323 
-466 
-535 
-537 
-484 
-486 
-495 
-494 
-519 
-533 
-536 
-489 
-473 
-463 
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111 
72 
89 
92 
93 
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N.D. 
N.D. 
N.D. 
N.D. 
N'.D. 
N.D. 
N.D. 
N.D. 
N.D. 
64 
59 
67 
49 
49 
40 
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95 
156 
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206 
160 
156 
139 
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-268 
-520 
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940 
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Anomaly 
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-269 
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-49 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
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N.D. 
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N.D. 
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-453 
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-38 
N.D. 
N.D. 
N.D. 
N.D. 
+170 
+178 
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392 
420 
411 

Profile 

Station 

100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 
1100 
1150 
1200 
1250 
1300 
1350 
1400 

1 M77-7 

Magnetic 
Anomaly 

+172 
+46 
-102 
+35 
+142 
92 
108 
133 
184 
81 
140 
181 
190 
264 
252 
266 
278 
283 
N.D. 
N.D. 
N.D. 
+289 
301 
293 
292 
285 
310 



148 

Profi 

Station 

00 
50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 
1100 
1150 
1200 
1250 
1300 
1350 
1400 
1450 
1500 
1550 
1600 
1650 
1700 
1750 
1800 

le M77-8 

Magnetic 
Anomaly 

-672 
-641 
-486 
-377 
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