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ABSTRACT

Aeromagnet1c and gravity surveys were conducted during 1978 in
the Black Rock Desert, Utah over an area of about 2400 km2 between the

north- trend1ng Pavant and Cricket Mountains. The surveys assisted in

. evaluating the geothermal resources in the Meadow-Hatton Known

d ‘
Geothermal Resource Area (KGRA) and vicinity by delineating

geophysical character1st1cs of the subsurface.

‘ v
The grav1ty measurements from approximately 700 new stations were

reduced to comp]ete Bouguer gravity anomaly values with the aid of a
computer1zed:terra1n-correct1on program and contoured at an interval
of 1 mi]]igab. The aeromagnetic survey was drape flown at an altitude
of 305 m-(lObO ft) and a total intensity residual aeromagnetic map
with a conto%r interval of 20 gammas was produced. Two gravity and
aeromagnetié}east-west profiles and one north-south profile were

modeled usinb a simultaneous 2 1/2~-dimensional modeling technique to

, |
provide a sfhg]e model satisfying both types of geophysical data.

The central survey area is dominated by a north trending zone of

- young vo]can1cs, less than 1 m.y. old, cons1st1ng predominately of

basalt, wh1cp are clearly outlined by the aeromagnetic contours. The

volcanics aﬁe highly fractured and faulted with the general sense of

displacemené?dowh to the west along interpreted listric normal faults.
A grav1ty high occurs over the eastern side of the map,

decreasing tp the south. The Cenozoic rocks and sediments in th1s



region are assumed to be shallow, approximately 1 km deep in Pavant
Valley. To the west of the volcanic- zone is a north-trending gravity
low where Neogene rocks are 1nterpreted as attaining a th1ckness of
about 4 km. H

An appro%Gmate1y 2 méa] gravity high is located over much of the
area of geothe}ma] intere;t. This gravity high is attributed to
travertine dedbsits aésocfated with the hot springs in this area. A
small (20 gamﬁg) mégnetic§1ow north of'the hot springs is also |
1nterpreted as a resu]t of the travertine deposition and possibly some
hydrothermal alterat1on *A comparison of the Meadow-Hatton KGRA with
the Rooseve]tﬁand Monroe KGRA'é indicates that the Meadow-Hatton
geothermal syétem may‘beak a closer resemblance to thq Monroe
geothermal sy%tem where hot water is produced by circulation along

deep faults. :Additional éthdies are needed to fully assess the

geothermal pofehtia] of the Meadow-Hatton KGRA.

iv



Tow where Neégene rocks are interpreted as attaining a thickness of
about 4 km. j |

- An appréximate]y 2 mgal gravity high is located over much of the
area of geothermal interest. This gravity high is attributed to
travertine déposits associated With thelhot springs.in this area. A
small (20 gaﬁma) magnetic low north of the hot spripgs is a]sb
interpreted és a result of the travertine deposition and possibly some
hydrotherma]ﬁa]tération. A comparison of the Meadow-Hatton KGRA with
the Rooseve]t and Monroe KGRA's indicates that the Meadow-Hatton
geothermal system may bear a closer resemblance to the Monroe
geothermal system where hot water is produced by circulation a]éng

deep fau]ts.i Additional studies are needed to fully assess the

geothermal pétentia] of the Meadow-Hatton KGRA. -
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INTRODUCTION

Purpose

The Meadow-Hatton Known Geothermal Resource Area (KGRA) is
located in the Black Rock Desert of Utah. The presence of hot springs
and poss1b]y some of the youngest basalts and rhyolites in Utah
(Luedke et %1.; 1978; Lipman et al., 1978) make_this area interesting f
as a geotherma] prospect. The KGRA is located less than 65 km from‘
two proven geothermal sites, preéent]y under development, Roosevelt:
Hot Springs;and Monroe, Utah.

Detailed gravity and aeromagnetic sur?eys were'conducted in the
KGRA and virinity to aid in the determination of the geothermal
potential. @The gravity data can give information about 1) geologic
structures ﬁn the KGRA which may control fluid migration, 2)
preVious]y Lndetected igneous bodies which may be related to a heat,
source, and3).the presence of cemented alluvium related to hot fluid
migration. gThe aeromagnetic data can also give informétion about |
previously @ndetected igneous bodies and areas of hydrothermal
a]teration.resulting from hot fluid migration. By combining the
gravity anq;aeromagnetic data, an increased understanding of thel )
Meadow-Hattbn KGRA should be gained. The data interpretation may- act
as a gu1de‘for further study and resource development. |

In add1t1on to the study of the geothermal area, the data w11] be

incorporated with other geological .and geophysical data»ava11ab1e in



2
the vicinity of the KGRA to provide a more comprehensive study of tﬁe _'
Black Rock<Desért area. A discussion of the effect of the Qreater
detail prov%ded by this gravity survey and the additional geo]ogicg]
and geophysﬁca] data available for this study on the intérpretatioﬁlof
the subsurfécélgeology will be presented} The discussion will assist

in the designvbf future surveys and in the evaluation of similar

interpretatjonﬁ.

Geology of the Survey Area

The survey area (Fig. 1) lies along the eastern margin of the
Sevier oroggnié belt (Armstrong, 1972) in the transition zone betweén
the Great Bgsih and the Colorado Plateau. The region is bounded on
the east by;thé Pavant Range and on the west by the Cricket Mountains,
both of which trend approximately north-south. Along the southern

boundary ]iés the Black Rock offset which Crosby (1973) interpretedzas

. a possible ione of right 1atera]_fau1ting.

A gehefa]ized geologic map of the study area is shown in figure
2. The geoiogy is dominated by a zone of volcanic flows, craters, and
cinder cones which trend north-south through the center of the-surv%y
area. The exposed volcanics range in age from approximate]y 900,00¢>
to less than 10;000 years old (Luedke et al., 1978; Hoover, 1974). :

Condie and Barsky (1972) defined six basaltic volcanic fields fn'
the survey area. These include (Fig. 3), from north to south, the i
Deseret, PaQant, Iée Springs, Tabernacle, Kanosh, and Black Rock
fields. Weil and seismic data (McDonald, 1976; Dennis et al., 1946§

Livingston and'Maxey, 1944) suggest that the area may be underlain by
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[Qot |

CENOZOIC ————l

] ' ' |

Tfe

IE

‘—PALEOZOIQ ‘I l—MESdZOIC—I

L

SEDIMENTARY ROCKS

GENEhALIZED GEOLOGIC MAP OF THE BLACK ROCK DESERT AREA, UTAH.
COMPILED FROM NASH AND CRECRAFT (1979), CARRIER (1979), HOOVER (1974),

AND ‘HINTZE (1963).

ALLUVIUM
TRAVERTINE
GRAVEL

LANOSLIDES

SEVIER RIVER FORMATION

FOOL CREEK CONGLOMERATE

NAVAYO SANDSTONE
SHIN]ARUMP CONGLOMERATE

MOENKOPI FORMATION

KAIBAB LIMESTONE

UNDIFFERENTIATED

SYMBOLS

- GEOLOGIC CONTACT

‘NORMAL FAULT (BALL
INDICATES DOWNTHROWN SIDE)

ITHRUST FAULT (BARBS ON
IUPPER SHEET)

CINDER CONE
VOLCANIC' EDIFICE

CENOZOIC

[ [+]
o b+l
ed o
o o

=

EXPLANATION

Qpbp

)

r

-y

rf

Trch

Trnt

IGNEOUS RQCK’S
ICE SPRINGS BASALT
ICE SPRINGS PYROCLASTIC DEPOSITS
TABERNACLE BASALT
TABERNACLE PYROCLASTIC OEPOSITS
PAVANT BUTTE PALAGONITE
PAVANT BUTTE SIDEROMEL ANE
PAVANT RIDGE BASALT
PAVANT BASALT
BEAVER RIDGE Il BASALT
BEAVER RIDGE BASALT
ANDESITE |
KANOSH BASALT
TWIN PEAKS FLOW
DESERET BASALT

SUNSTONE KNOLL BASALT

WHITE MOUNTAIN RHYOLITE

LAVA RIDGE BASALT
RHYOLITE FLOWS
COYOTE HILLS RHYOLITE

TWIN PEAK RHYOLITE



-

12°15°.

112°30°

L
Pt B |

bRpy b

i ]
oty

S

Y

L

1248’

MILES

4

KILOMETERS

0 12 34 58

1

SCALE

-\



over 2.5 km of interbedded Neogene basalts, volcanic and

_ fluvio-lacuétrine sediments. Typically the individual basalt flows

abpear to bg relatively small in areal extent. The volcanics were not
diStinguisﬁéb]é in the seismic data of McDonald (1976) bdt their
presence i§jnoted in several wells 1océted near the seishic lines
(McDona]d,f1976; Dennis et al., 1946; Livingston and Maxey, 1944).

The wq1te Mountain rhyolite dome is the only exposure of silicic
volcanic material. The dome is approximéte]y SOOfm in diameter and}
50 m in heﬂght, A potassium-argon age of 0.4 million years (Lipman et
ail., 1978)§makes it the youngest dated rhyolite dome in Utah. White
and others;(1971) havé suggested that young rhyolite domes may be
related toithe high heat flow observed in some geothermal areas,
particularfy Roosevelt Hot Springs 1yiqg approximately 65 km §outhlof
the MeadowiHatton KGRA. Therefore' the vicinity of White Mountain is
of primary 1nterest as a geothermal prospect.

Hatton Hot Springs are located approximately 6 km south of the
White Mounta1n rhyolite dome, where water temperatures of up to 41° C
have been recorded (Cleary, 1978). Hatton Hot Springs is surrounded

by travert1ne deposits, which are quarr1ed for decorative bui]d1ng.

' mater1a1 No water is currently f10w1ng from the springs, but dur1ng

the gravity survey steam was observed issuing from a number of sha}low
holes nearBy. | -
Pavant Valley has received sediments from several lakes and |
streams throughout much of the Tertiary (McDonald, 1976). Most |
recently Léke Bonneville occupied this valley. The sediments

primarily include gravel, sand, silt, and cTay which become more



presented and discussed. One north-south profile and two east-westj
I

7
Cdnso]idatéd with depth (McDonald, 1976; Dennis et al., 1946). Frém
seismic dafa, McDonald (1976) interprets the Cenozoic rock as
structuralty overlying pre-Tértiary sedimentary rocks.
Pre-Tértiary rocks in the study area crop out only in the Pav&ntl
Range and are composed prfmarily of limestone, sandstone, and sha]é,

(Hintze, 1973). The pre-Tertiary rocks also occur as inclusions in

~the volcanics in Pavant Valley (Hoover, 1974).

-Numerous high-angle faults and fissures cut the_vo]canic.flows.
In particuyar, a major north-northwest trending fault, the Devil's
Kitchen fault, extends from about 2 km south of Pavant Butte across
the Pavant and Ice Springs basalt fields. McDonald (1976) interpreted
the faults¥as Tistric, curving into and terminating along a low-angle
plane sepafating Tertiary rocks from pre-Tertiary rocks.

While some faulting is observed near the base of.the Pavant
Range, theﬁe is little evidence for steeply-dipping normal faults in
this area. fThe Pavant Thrust, which placed Cambrian rocks over the

Jurassic Navajo Sandstone, is clearly exposed in the Pavant Mouhtaihs
. i
where Hickcox (1971) has attributed its eastward dip to subsequent °

|
|

tilting of the entire range.
Scope

Contoured aeromagnetic and gravity maps of the study area are
|
profiles were modeled using a simultaneous gravity and aeromagnetic|
inversion program to provide a geologic interpretation of the

subsurface., A comparison of the models presented in this study with

i



previous ge?physical interpretations in the vicinity of the survey
aréa providés a guide to the resolution'and accuracy of the models.
The Meadow-Hatton KGRA is’ compared with the Roosevelt Hot Spr1ngs and

Monroe KGRA s as a guide to the geothermal evaluat1on of the KGRA and

to assist 1n the design of future experiments.

1



' Grav1ty Data“

DATA ACQUISITION AND PREPARATION

A grav1ty survey was conducted .in the study area dur1ng the | }

summer of 1978 using LaCoste and Romberg gravity meter no. G 461. The
- survey resu]ted in 685 new gravity values, approximately 24 percent of

 which were the result of reading the instrument more than once. The;

precision ofithe repeat readings was generally better than 0.1 mgal. .
The techniques used in acquiring and reducing the gravity data to
simple Bouguer gravity anomaly values are standard and the reader isj\
referred to Carter and Cook (1978) for a detailed description of them.
Terrain correetions out to a radius of 166.7 km were made using a
computer program provided by the U. S. Geological Survey and modifieé
fbr use on the.UniQersity of Utah UNIVAC 1108. A complete listing ahd
program description are provided in Appendix C, Parts I and II.

Little &opographic relief is found in the study area, so

elevations a}e generally accurate to within 1 m (0.2 mgal). The f

- the area, so that any error contributed from this source is probably;

terrain correct1ons were small, usually less than 1 mgal, over most bf
]
|
1
|

1n51gn1f1cant except in the Pavant Mountains where the terrain
correction errors may be as large as 0.2 mgal. The data acquired from
this survey are assumed to be accurate to within 0.3 mgal in the i
valley f]oor and to 0.5 mgal in the mountainous regions. ,

In add1t1on to the 685 new stat1ons taken in this survey, 63



' total'magnetic field intensity residual anomaly map (contour interval

- o
sfations taken dﬁring 1977 by the University of Utah GG521 gravity
class and 93 stations taken by Isherwood (1967) were inciuded in thfs
study. Becausé the additional gravity data were acquired using .
different iﬁstruments ahd were tied to differént.basés, up to 50
pefcent df ﬁﬁeistationS‘recorded by other sources were reread durings'
the preSentfsurvey. Because of an apparent difference-in thevva1ue§

used for the base Statibns, it was necessary to subtract 3.54 mgal

.~ from the readings taken by Isherwood to make them compatible with the

hew data. The accuracy of the measurements from other sources, though

hot necessarily as good as that obtained with the new survey, is

sufficiently close for the data to be included in this study.

© Four statibns were omitted from the complete Bouguer gravity

anomaly map because they would have resulted in single point

- anomalies. There was insufficient time to recheck these values in the i

field. Thej are noted in the listing in Appendix A.

Aeromagnetic Data

The aeromﬁgnetic survey was conducted by Aerial Surveys duringf
1978 under qontract to the Department of Geology and Geophysics, th%
Unfversity of Utah. The contractor provided fhe University with a |

I
v
i
!

of 20 gammas). The International Geophysical Reference Field (IGRF#,
updated to 1975, had been removed from the data. ‘

The survey was drape-flown at an altitude of 304.8 + 15 m abov;
the ground surface. Flight lines were spaced at an interval of O.kam

on a Universal Transverse Mercator (UTM) grid and flown in a



1

i : S north-éoutﬁjdirection.
| As wasinoted for the gravity daté, there is little topographic:
relief in the survey area; therefore flight altitudes are believed éo o
> _ ' be genérall} acturate. There appears to be little, if anj; .
hérringbonejeffect resulting from mislocation of the flight 1fnes. ;
The precisian of aeromagnetic data has not beeh studied in-detail bﬁt,'
) : based on the specifications given the contractor and previous |
eStimateé (Carter and Cook, 1978), the acéuracy 1s.assﬁmed to be at -

least half of a contour interval (10 gammas).

Other Data !

Two‘re%lection seismic sections located in the ‘survey area
(McDonald, 1976) and a third section located near Delta, Utah were
converted t$ depth sections (Fig. 3 and 4) using an average ve]ocity
of 4 km/sec:fof the interpreted Cenozoic sediments. Because of its
proximity té/an approximately 2 1/2 km deep well (McDonald, 1976), the
line near Delta was also converted to a depth section using velocities
based on thé assurﬁption that i:he highest reflector was from a thick;

sequence of sand at a depth of 1.5 km. This section is intended toi-
—"help determine the accuracy of the depths used in subsequent gravitﬁ
| and,aeromaghetic modeling. ' i
| Most of the depths to the various reflectors appear to be j'
accurate to within 204percent. Carrier (1979) created a depth sect{on

of the southern seismic profile using a slightly more detailed E

fnterpretation than that of McDonald (1976) and a more complex ;

‘i’ velocity model, but again the dépths generally agree to within 20

percent.



Figure 3. Mab showing location of basalt fields and profiles

(seismic profiles - broken lines, gravity and aeromag-
netic profiles - solid lines).
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approximate location of Gulf 0il1 Company well Gronning no. 1.



DATA INTERPRETATION

v'Grav1ty Interpretat1on

The comp]ete Bouguer gravity anomaly map (contour interva] of lé'

" mgal) is shown in figure 5 super1mposed on the geolog1c map. The | i

*total rellef of the gravity data is 52 mgal with the gravity valuesl

rang1ng from\a high of -150 mgal in the northeast to a Tow of -202

'mgal in the southwest. The main features of this map are a

north- trend1ng gravity high in the east and a north-trending gravity
low in the west separated by a steep gradient of about 2 mgal/km.

A north;trending gravity high extends the entire 1ength along the
eastern sideﬁof the survey area from a maximum gravity value of -150;
mgal in the borth to -180 mgal at the Pavant Range in thevsouth. Thds
gravity high@ designated by Isherwood (1967) as the QOak City gravityﬁ
high, is attributed to a shallow (between 0.2 and 2.4 km deep) ]ayen
of early Tertiarx sedimentary rocks. Neogene rocks are observed to:
crop out in portions of this area north of the town of Fillmore. Thev

d
grav1ty h1gh is terminated on the south and east at the Pavant Range
and to the west by a steep gravity grad1ent. The northern extent of
the Oak City gravity high is not included in this survey, but j@

Isherwood (1967) shows that the high closes about 10 km north of the|

i |
survey area with a maximum gravity value of about -145 mgal. !

The Oak City gravity high is interrupted west of the town of

Holden by a narrow east-west trending gravity low. Because this



Figure 5. _Comp]ei):e Bouguer gravity anomaly map (contour interval =
2 mgal). '
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anomaly is sharp, its source is probab]y shallow. The gravity low is

attributed to a]]uv1a1 fill in a bur1ed stream channel. Small (1 to 2

‘mgal) grav1ty highs occur over Bald Mountain, Cedar Mountain, and west

Mountain where Neogene sediments form hi]]s above the a]]uvium-fi]]éd ‘

valley floor. A northeast trend1ng gravity high, w1th a closure of

‘approximately 2 mgal, occurs in the vicinity of the travert1ne mound

~associated with the Hatton Hot Spr1ngs. This grav1ty h1gh is

rectangular shaped about 8 km long and 3 km wide, and extends east of

the hot springs. The gravity high is interpreted as representing the

- main area of travertine deposition. Additional variations in the Oak

City gravity high are possibly the result of erosional features in the

underlying Cenozoic. sediments except along the extreme southern and -

eastern edges where pre-Tertiary rocks are shallow and may be

inf]uencingithe gravity data.

A major,»north-trending gravity low extending along the westerd
portion of the survey area has been designated by Isherwood (1967) as
the Delta gravity low. He interpreted this gravity low as a graben:

w1th a maximum depth to basement of approximately 2.6 km bounded byn
h1gh angle normal faults. The seismic data of McDonald (1976) and

improved density measurements (Carrier, 1979) now available give

it

‘evidence for a somewhat different interpretation from Isherwood's. In

this study the low is interpreted as resulting from the intersectioﬂ
of a shallow wedge of pre-Tertiary rocks on the west with a j
west-dipping detachment plane at a depth of about 4 km. This

interpretation is consistent with the interpretation of the seismic[

reflection profiles by McDonald (1976).
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) ‘i’ . ~ The generally smooth grayity contours are disrupted in the south
| ’of the De]ta gravity low. This area was;the subjectrof>a gravity and

heat f]ow study by Carrier (1979). He interpreted the variations as

> ‘ v ”the product‘of the superpos1t1on of grav1ty Tows resultIng from the
presence of ‘igneous material, part1cu1ar1y rhyolites, upon the | yf |
smoother gravity contours observed'to the north. | |

Y | » A steep grav1ty gradient of about 2 mga]/km separates the Oak

'C1ty grav1ty high and the Delta gravity low. In the southern ha]f of
the ‘map, the;contours trend north-south to northeast-southwest and in

D ' the northernﬁha]f of the map, the contours trend northwest-southeast.

| - The trend of the grav1ty contours para]]e]s a zone of faulting and
volcanics through the center of the survey area. The contours are -

] _' smooth over the faulted zone of volcanics, though four c]ose]y spaced
(about 0.32 km between gravity stations) east- west gravity profiles
were taken a]ong the gradient.

[ _ East-west offsets in the contours near Pavant Butte and West
.Mounta1n may be caused by variations in the thickness of the basalt.

Near White Mounta1n the offset of the contours may reflect the j

| | cementation of the alluvium by hot spring deposits. In the southern
: port1on of the area more complex structures associated with the Black

Rock offset and the Pavant Range may involve east-west faulting as !

b .interpreted by Crosby (1973). The abrupt change in direction of the:
mapped fau]ts in the area of some of the offsets in the gravity :
gradient sugoests that there is some possible east-west structural

b \' control on these offsets.

‘i' The area of geothermal -interest includes the White Mountain
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rhyolite do%e and extends south to the travertine mound. A striking

~horth-south§alignment of the rhyolite dome, the Hatton Hot Springs

(associated ‘with the travertine mound), and a series of cinder cones

' in the Kanosh volcanic field suggests a structural relationship. From

' ’the grav1ty data there is a tenuous suggest1on of a gravity high east

of these features which term1nates about 1 km southeast of the
southernmost cinder cone of the Kanosh f1e1d and which may_extend _
westward to?about 2 km north of whitequuntain. The contours in this
area are disrupted-by the gravity high over the travertine and the
highly fau]ted edge of the Pavant Range s0 that care must be taken in
this 1nterpret1on. However, th1s d1srupt1on may be the result of a
north-tﬁend%ng horst block with the thermal activity occurring a]ong a

fault on the western edge of the horst.

Aeromagnet1c Interpretation
The tota1 intensity residual aeromagnet1c map’ (contour interval
of 20 gammas) is shown in figure 6 super1mposed on the geologic map.

There is a strong correlation of magnetic highs with the mapped basalt

fields. In general the -300 gamma contour appears to closely out11ne

the 1nd1v1dua1 f1elds.
Small individual magnetic highs of 70 to 200 gammas occur ovek;
the-individual cones of the Kanosh field in the south. The two ;

southernmost magnetic highs are superimposed upon a broader ;
1
approx1mate1y 100 gamma high which extends for about 3 km southwest! of
the field and trends northwest into the southeastern extent of the

Beaver Ridge field and northeast to Tabernacle Hi1l. The continuous



Figuré»G.

Total intensity residual aeromagnetic map (contour
interval = 20 gammas) with International Geophysical
Reference Field (IGRF), updated to 1975, removed from
total magnetic field. Survey was drape flown at an
altitude .of 305 m (1000 ft) along north-south flight
1ines spaced every .5 km. '

21
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nature of tbis brdadlhigh Suggests that a large area may be affected

by buried velcanies. The trend of the broad magnetie high roughly :
para]]e]s the trend of the gravity contours (Fig. 5) in the same
reg1on. |

Hoover (1974) reports that some basa]ts of the Beaver Ridge f1e1d

‘are reverseﬂy polarized. Though small (approx1mately 20 gammas)

mégnetic 10@5 are observed over the field, only one prondunced
magnetic 1ow (of about -160 gammas) is associated with the Beevef
R1dge f1e]d. This magnetic Tow occurs about 2 km south of the

Tabernacle H111 field and may be caused by 1nversely po]ar1zed remnant

kmagnet1sm 1n the underlying basalts. Generally, the Beaver Ridge

field doeshhot appear to have any strong magnetic characteristics,
either normél or reversed.

The magnet1c high over the Tabernacle Hill field has a maximum
relief of 162 gammas in the southern portion of the field but is

genera]]y only about 100 gammas. The magnetic high extends

‘ apprdximateﬁy 2 k% south of the Tabernacle Hill field which may

indicate buried volcanic material.
The mabnetic high over the Ice Springs field is separated from

the Tabernacle Hill magnetic high by a magnetic low of about -70

- gammas 1ocated over the northern edge of the Tabernacle Hill f1e1d.,

The Ice Sprjngs magnetic high has a maximum relief of about 400 gammas
but is generally less than 100 gammas. The -300 gamma contour
corresponds- approximately with the margin of the outcrop of basalt in

the southerﬁ half of the field with one notable exception, where the

‘-300 gamma contour extends out over the Pavant field west of the |

Y
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centra]kparttof the Ice Springs fie]d This westward extension of the

magnetic anoma]y may indicate e1ther a prev1ous]y unmapped extens1on
of the Ice Spr1ngs basa]t or some var1at1ons in the th1ckness and/or
the magnet1c properties of the Pavant basalt in this area, or a
_ombtnat1on of both of these. A magnetic low of about -100 gammas B
occurs*over'the.horthern edge ofethe Ice Springs fie]d and is assumed
to be related to the magnet1c high to the south. | -

The Pavant f1e1d has a varied pattern of magnet1c anoma11es.

_ Numerous sma]] magnetic highs, ranging up to 200 gammas of relief,

occur over an outcrop of Pavant Ridge basa]t which is younger and
th1cker than the surrounding Pavant basalt (Nash and Crecraft, 1979).
The area of the magnet1c highs is cut by the Dev1l s Kitchen fault and
the gravity contours are also somewhat perturbed in this area.. These
variations ih‘the gravity and aeromagnetic data maylbe due to an
uneven distrihution of basalt resulting from deposition upon an
originally uheven surface created by erosion and/or faulting.

| The Dese?et.fie1d is clearly defined by an epproximate1y 100.
gamma magnet1c h1gh Like the Pavant field, the magnetic high

cons1sts of numerous magnetic centers over this highly faulted basa]t

field and may represent uneven deposition of basalt. _
Qutside the area of mapped volcanics, there is little variation%

in the magnet%cs; A 40 gamma high occurs over the White Mountain ‘

rhyolite dome‘and a 20 gamma low is obsehved north of the travertinei

mound .
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g '51As a pre]imjnary step fn the interpretation of the gravity and"v
 3$ePomaQnetié3datq,'two east-west profiles and one north-south profiTé
were selecte& for interpretative geologic modeling. ‘These prdfiles“
are shown in;figure 3 along with the location of the seismic Tineélc
o The iniﬁial-models were based on a geologic interpretation of ﬁhe‘
'sub;urface'ckeatéd from the mappéd surface geology (Nash.and-Crecfagt,rA
1979) ahd>thg seismic debth sections interpreted from HéDonald (1976).
Initial dens%ty contrasts were based on the density measurements made
in this Study (Appendix B) and the density measﬁrements of Carrier
(1979). ’Initia1 magnefic susceptibility contrasts were based on
measureménts:made in this study (Appendix B). fhe gravity and
aeromagnetic profiles were then modeled simultaneously using a 2
1/2-dimensional inversion program which is described in Appendix III.
‘This program has the advantage of finding one model which satisfies:

“both the gravity and aeromagnetic data.

Profile A-A' -- Profile A-A' (Fig. 7) is 46 km long extending from
, approximately 1 km south of the Kanosh field, north across the Kano;%
field, the Meadow-Hatton KGRA, the Ice Springs field, and the Pavané
field. Along the profile, the total relief of the aeromagnetic f
anomaly is 412 gammas, most of whfch occufs over the Kanosh cinder
cones, and the total relief .of the gravity anomaly is 13 mgal.

Seismic linelz,(McDonald, 1976) intersects this profile at a point

approximately 36 km from the southern end of the profile. The

estimated deﬁths from the seismic line were used to constrain the
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Interpretative model for gravity and aeromagnetic'

_profile A-A'. The geophysical parameters modeled
for polygons 1 through 9 are listed below:

. Density , Magnetic Half |
. Contrast -Susceptibility Strike length
(g/cc) - (cgs) (km)
10.00° 0.0 -
-0.20 "~ 0.0007 100.0
-0.40 0.0007 ~100.0
-0.40 0.0038 1.0
-0.40 0.0037 1.0
-0.40 0.0032 0.5
-0.25 -.0004 4.0 :
-0.28 0.0032 5.0 '
-0.28 0.0035 8.0
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- model at the point of intersection.

The.mode]'for profile A-A' consists of a bottom interface at a -

depth varying between 2.5 and 3.8 km beneath the surface. This - -

) ihterface'iS'interpreted as separating pre-Terfiary'basement rocks

(Tayek 1) with an average density of 2.75 to 2.80 g/cc and an éverage

magnetic susceptibility of 0.0 to 0.0008 cgs in the deepest layer,

from the overlying sedimentary rocks. ‘Thé interpretation of McDonaTd

(1976) would p]ace‘Ebééne and 0ligiocene rocks (layer 2),ovér:,
pre-Tertiary rotks along a detachment piane repfesented by this
interface.

Overly{ng this deep interface is a layer of rocks (layer 2) with
an interpretéd density of 2.55 to 2.60 g/cc and magnetic '
susceptibility of 0.0007 to 0.0015 cgs. The upper boundary of thisf
layer is interpreted as varying between depths of 0.2 to 2.2 km.
Variations in the upper boundary of this 1éyer may represent both ‘
erosional and structural features. Although McDonald interprets this
layer as coﬁsisting of early Tertiary rocks, it should be noted thaf
the densities used in this layer are also compatible with those : '
measured by Carrier (1979) for several pre-Tertiary rocks,
particularly the Jurassic Navajo sandstone which crops out in an |
approximately 1 km thick section in the nearby Pavant Range. The
deeping of the lower boundary of this layer in the south is é
interpreted as a result of a southward thickening of lower density .
pre-Tertiary rocks from the Pavant Range located to the south of thé

The lowest two boundaries in the model affect primarily the



-gravity daté-Whereas the uppermost bodies are modeled to satisfy both

- the gravity?and aeromagnetic data. Layer 3 is interpreted as

representing Neogene fluvio-lacustrine sediments, interbedded

volcanics, énd Queternary alluvium. This layer has an assumed density'3

,‘,of 2. 35 to 2 40 g/cc and -a magnetic suscept1b1]1ty of 0 0007 to 0.0015

cgs. W1th1n Layer 3 are a number of bod1es of varying dens1t1es and
magnetic suscept1b111t1es based upon the rocks wh1ch crop out along
the prof1]e. | '

In the%south,‘the cinder cones of the Kanosh field are modeled as
separate, téapaioidal-shaped bodies‘(layers 4, 5, and 6) with broadf
bases at depths of about 0.75 km narrowing to the surface. The
densities of these bodies is assumed to be the same as that of the
SUfFOUﬂdinngOCkS,'bUt the magnetic susceptibilities are assumed toﬁbe
high (approxiﬁately 0.0045 cgs).>

The trevertine'mound associated with Hatton Het Springs is E
mode]ed as a higher density (about 2.5 g/cc) and lower magnetic |
suscept1b1l1ty (0. 0 cgs) body (layer 7) reaching depths of up to 0.9
km. This body is 1nterpreted as representing an area where the
travertine ﬁaS'cemented the lower density sediments accompanied by ﬁ
hydrothermal alteration of the magnetite due to the action of hot }
fluids. |

fhe Ice Springs basalt field is modeled as a 0.001 to 0.2 km
thick body (1ayer 8) Qith a density of approximately 2.52 g/cc and
magnetic susceptibi]ity of about 0.004 cgs. This body deepens to the

south and may Eepresent, in part, the higher magnetite content in the

al]uvium associated with both the Ice Springs and Tabernacle fields.
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The PaVant lava flows are modeled as a body (1ayer 9)

approx1mately 0.15 km thick. A density of about 2.52 g/cc and a

magnet1c suscept1b1l1ty of about 0.004 cgs were used for this body.

Prof1]e B- B"-- East-west profile B-B', shown in figure 8, extends 45

km across. the central port1on of the survey area. The total re11ef<1s

+ 24 mgal for the gravity anomaly and 70 gammas for the aeromagnet1c

anomaly. Most of the relief occurs over the central zone of
volcanics 1q1both the gravity and aeromagnetic profiles. Two peaks
are observed?on the aeromagnetic profile over the alluvium between the
Tabernacle fﬁeld and the Ice Springs field. These magnetic highslare
separated by a magnetic low over a small mapped horst (Nash and
Crecraft, 1979) in the volcanic material.

The mod%l for profile B-B' consists of a deep (2-4 km) sloping

interface whﬁch dips between 3° and 4° W. The westward sloping

interface 1s§based upon the depth sections interpreted from seismic

lines 3 and %0 (McDonald, 1976) which parallel the western end of tho

profile’to the north and south, respectively. The interface is ;

" intended to?}epresent the detachment plane interpreted by:McDonald

(1976) as separating pre-Tertiary rocks from the overlying early | E:
A 3 ' 1
Tertiary sedimentary rocks. The lower rocks (layer 1) are assumed to’

have a densiiy’of 2.75 to 2.80 g/cc and a magnetic susceptibility off
i ;
0.0 to 0.0008 cgs. |

The 1nterpreted detachment plane is overlain in the west by a :

wedge of rocks (layer 2) with an assumed density of 2.65 to 2.70 g/cc

~and a magnet1c suscept1b111ty of 0.0003 to 0.0010 cgs. This wedge is



Figure 8; Intefpretativévmode] for gravity and aeromagnetic
profile B-B'. The geophysical parameters modeled for
polygons 1 through 5 are listed below:

Polygon " Density Magnetic v Half

no. . Contrast Susceptibility Strike Length
- (g/ce) (cgs) (km)

1 . 0.00 0.0 -

2  -0.20 0.0007 100.0

3 -0.11  0.0003 100.0

4 -0.40 0.0007 100.0

5 -0.28 0.0032 = - 6.0
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| interpreted by McDonald as pre-Tertiary rocks also.

" From approximately 12 km east of the western end of the profile

" to the eastern end, the detachment plane is overlain by rocks

interpreted as Eocene and Oligiocene (layer 3). Based on the seismic

interpretatién (McDonald, 1976), faults that were mapped at the

surface by Nash‘and Crecraft (1979) were projected as listric normal

" faults which curve into and terminate along the detachment plane.

~These projected faults were modeled to vary the upper surfacé of layer

3 to provide‘a better fit to the gravity data. Other variations in

~the upper surface of this layer may represent either faulting or an

older erosional surface.

Layer 4 is interpreted as Neogene sediments with a density of

‘approximately 2.35 to 2.40 g/cc and a magnetic susceptibility of

0.0007 to 0.0015 cgs. A small body of basalt is modeled (layer 5) ‘L
beneaﬁh the surface in the area between the Ice Springs and Tabernacie
basalt fields. The interpreted basalt has an assumed density of abodt
2.50 g/cc and an assumed magnetic susceptibility of 0.0032 cgs.

Variations in the bottom of the. interpreted basalt are intended to

repreéent variations of thickness resulting from flowing onto an

irrggu]ar, faulted surface. The central magnetic low is modeled as f

the result of a thinner layer of basalt overlying a horst block.

Profile C-C' -- East-west profile C-C' (Fig. 9) extends appkoximate]y
40 km across the southern portion of the study area. The total relief

is 26 mgal for the gravity anomaly and 220 gammas for the aeromagnetic

-anomaly. The profile is approximately parallel to, and about 5 km



Figure 9./ Interpretative model for gravity and aeromagnetic
profile C-C'. The geophysical parameters modeled
for polygons 1 through 7 are listed below:

<.Pdlygon ﬁ Density Magnetic Half -
no. . - Contrast :Susceptibility Strike Length
\ (g/cc) (cgs) (km) ‘
1 : 0.00 0.0 -
2 f 0.09 0.0003 | 100.0
3 -0.20 0.0007 100.0
4 -0.40° 0.0007 100.0
5 -0.25 -0.0005 4.0
6 -0.28 0.0032 0.5
7 -0.50 : 0.0032 4.0
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north of, the Black Rock offset and the southern portion of the Pavant

Range. -

The model for profile C-C' has a deep layer (1) of intérprefed

~ pre-Tertiary rocks with an assumed density of 2.75 to 2.80 g/cc and

- magnetic susceptibility_of 0.0 to 0.008 cgs. In the west, the surface

of this layer is interpreted as a detachment plane separating

: pre-Tertiaryibasement'rocks from Tertiary rocks. This layer deepens

eastward beneath the Pavant Range to include a thicker sequence of

Tow-density pre-Tertiary rocks. The eastern portion of the model

~gives a poorlfit to the observed gravity and aeromagnetic data, and it

is reasonable to assume that structures in the pre-Tertiary rocks,

particular]y;near the mountains, are more complex than the model would

suggest.

‘Layer 2 shows a wedge of pre-Tertiary rocks interpreted by
McDonald (1976) ffom:the seismic data. The density is modeled as 2.84>
to- 2.89 g/cc, which is inconsistent with the density modeled for'
profile B-B' for the same layer. The modeled density (profile B-8',
layer 2) of 2.65 to 2.70 g/cc is more representative of pre-Tertiary
sedimentary rocks observed near the stddy area. The magnetic !
sdsceptabi]ity of 0.0003 to 0.0010 cgs is consistent with profile |
B-B'. |

Overlying the interpreted'pre-Tertiary rocks in the east is a
Tayer (3) of‘rocks with an assumed density of 2.55 to 2.60 g/cc and ¢
magnetic susceptibility of 0.0007 to 0.0015 cgs. Because of the E
proximity of the Pavant Range, layer 3'may include a significant

quantity of pre-Tertiary as well as early Tertiary rocks. Thé upper
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boundary of th1s layer is extremely var1ed in an effort to produce a

~ fit to the grav1ty data. The var1at1ons do not adequately account for

the higher frequency component of the gravity data particu]ar]y at

about 22 km*east. The small horst b]oék modeled ih this area is

. probably in error and the gravity effect is more 11ke1y due to a veny

, near surface var1at1on.

‘Layer 4, interpreted as Neogene rocks, is modeled with a density

 of 2.35 to 2.40 g/cc and a magnetic suscebtibility of 0.0007 to 0.0015 -

cgs. This Iayer contains three smaller bodies with varying densities
and magnetic susceptibilities.

Layer 5 is interpreted as alluvium cemented by travertine

accompanied by hydkotherma] alteration. An assumed density of about

2.53 g/cc and magnetic susceptibility of 0.0 are interpreted for this
body. | | '

.Layer 6 1s-mode1ed with an assumed density of about 2.50 g/cc ahd
magnetic suscebtibility of about 0.0032. This body is interpreted as
basalt, related to the Kanosh cinder cones. |

Layer 7, which was modeled to fit the magnetic high in the center
of the'profiie, has an assumed density of 2.25 to 2.30 g/cc and
magnetic susceptibility of 0.0032 cgs. This body was initially
interpreted as a low-density volcanic material. However, the body'1%'
probably not as thick (up to 1 km) as modeled and there is no ev1denE

1
from the aeromagnet1c data that volcan1c material extends any d1stance

- to the west, as modeled in this area. This body g1ves a good fit to

the magnetic{data but a smaller body would probably fit as well.

In summary, profile C-C' gives a good fit to the gravity and
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.é ) aeromagnetic;data'but probably does not rgpresent'a reals‘onable
:geologic intérpfetation in some areas. The pfesencé of a large,
low-density @ody'(léyer 7) cannot be justified from the available

kdata.



DISCUSSION

Reso]ut1on and Geo]og1c Interpretat1on
Because of the variety of deta1led geolog1ca1 and geophys1cal
data ava11ab]e for this study, an effort. has been made to present a

detailed 1nterpretat1on of the subsurface geology. There are, . E

“however, limitations in the information that can be derived from the

data, and an understanding of these 11m1tat1ons is important before
app1y1ng the geologic interpretation to future work. A comparison of
east-west profile B-B' with two previously interpreted profi]es from |
nearby areas (Isherwood, 1967 and Carrier, 1979) provides some

guidelines to the variations possible in the geologic interpretation.

In 1967 Isherwood conducted a regiona1'gravity survey over an

.area which included the present study area. His east-west profile

A-A' (designated IA-A' in this discussion to avoid confusion_with _
north-south profile A-A' presented in this study) parallels profileﬁ

B-B', approximately 50 km north of profile B-B' (Fig. 8). The westﬁrn

part of profile IA-A' which corresponds roughly with the western side
of profile B-B' is shown in figure 10. | |
The gravity anomal1es observed over profile B-B' and IA-A' have

similar shapes, and the lowest gravity values are approx1mate1y the‘

same (-194 mgal). The total gravity relief over profile IA-A' ]

(approximately 45 mgal) is nearly twice that over profile B-B' (24

mgal). The difference in amplitudes of the anomalies is caused by a
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u,horthward'increése in the Oak City gravity high and shoUld not affect

" the interpretation of the gravity low on the western end of the

profiles.

Isherwood (1969) did not have the seismic data (MqDona]d, 1976),
the extensive density measurements made by Carrier (1979), the
detai]ed geoﬁogic‘map (Nash and Crecraft, 1979; Hoover, 1974) or the
aeromagﬁeticdata used in this study so it is not surprising that hié

interpretation is somewhat less detailed. The major difference

 between the ﬁnterpretations lies in the estimated depth to basement .

beneath the gravity low (4 km for profile B-B' and 2.6 km for profile

IA-A'). The model for profile B-B' is not significantly more complex

than the model for profile IA-A' in this particular area. The assumed

density contrast between the rocks that are interpreted as Neogene

sediments and the underlying pre-Tertiary rocks is assumed to be -0.5

" g/cc for profile IA-A' and -0.4 g/cc for profile B-B'.. The density

. contrast used by Isherwood was not based on density measurements taken

in his area whereas the density contrast used in this study was based

upon the density measurements of Carrier (1979) in and near the study

-area for lacustrine sediments (average density of about 2.35 g/cc) and

pre-Tertiary rocks (average density of 2.75 g/¢c). If the valley £il1

includes a great depth of unconsolidated alluvium or if the

.interpretation of the rock types is in error, the assumed density

contrast of -0.4 g/cc could be in error by 0.1 g/cc. This uncertainty
in the density contrast for profile B-B' could result in an error in
the depth to basement beneath the gravity low of 1 km. However, this

does not fully account for the 1.4 km difference in the depth
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estimates between prof11e IA-A' and B-B'.

The depth of 4 km used for profile B-B' was based on the depth
section 1nterpretated from seismic 1ine 3 (McDonald, 1976) located
about 7 km nofth of this profile. An-average velocity of 4 km/sec |
(Gertson anduSmith, 1979) was used to estimate the depth. Again, the
presence of'significant amounts of 1ow-velpcity alluvium could |
decrease this velopity estimate.v The velocity is probably not inl
error by.more_tnan_i-km/sec, with 4 km/sec representing a maximum
value, which nou]d result in an error of -1 km in the depth estimate.

In summary, Isherwood's interpretation of the depth to basement{'
provides a minimum depth estimate, whereas the interpretation |
presented in this study probably provides a maximum depth estimate. ‘A

nearly 2.5 km deep well (McDonald, 1976), drilled in the area of the

~ gravity low near profile IA-A', failed to penetrate pre-Tertiary

basement which again makes Isherwood's estimate a minimum depth.

In a gravity and heat flow study, Carfier (1979) used gravity
data, taken during this study a]ong the western 24 km of profile B-Bf,
to model a regional gravity profile. The model which Carrier:
presented, designated CB-B', is shown in figure 11. Profi1e model.
CB-B' is different from profile model B-B' in several ways, despite
the fact that Carrier had access to all of the data used in this
study. The major differences lie in the interpretation of the seismfc
data and the regional geology. Carrier (1979) computed a depth |
section from‘seismic line 20 (McDonald, 1976) using a more complex
1nterpretatipn than that of McDonald. Carrier interpreted a thick

sequence of low-density, low-velocity Quaternary sediments, extending
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<

1 km beneath the surface. Beneath this layer he interpreted

_fTuviQ-lacustrine sediments which were interpreted by McDonald as

extending from the surface to the top of a detachment plane. The

"]ow-ve]ocityllayer resulted in a shallower depth section in Carrier's

interpretation. Carrier estimated a maximum depth to basement of 3.4 .

:0.4 km whereas this study places it between 3.0 and 4.0 km.
: Carrier's model using a correspondingly thick low-density layer
- resulted in an interpreted maximum depth to basement of 3.0 km. There

- is no direct evidence for a thick sequence of low density material

a]ong>the profile, but it is not an unreasonable 1nterpretation fof
valley fill. The low velocity of the upper layer resulted in a
steeper dip a]dng the interpreted detachment plane (8° W in profile
CB-B' versus 3.3° W in profile B-B'). The steeper dip, if continued
for 5 km east of profile CB-B', would bring the basement rocks to the
surface in an area where no outcrops are found and QBu]d require the:

interpretation‘of higher density rocks within the basement to account

~ for the gravity high east of this area. Agafn, there is no evidence

for a change in}the density of the basement rocks, but it is not
inconceivable.

PrpfilefCB-B‘ Suggests a greater knowledge of the subsurface
geology than might be warranted from the available data but fs not
inconsistent with the general geology of the area. Carrier (1979)
interpreted a slightly lower density (2.71 g/cc) for the basement
rocks than was assumed in this study (2.75 to 2.80 g/cc) which

resulted in smaller density contrasts for profile CB-B'. The

~ placement of an intermediate density (2.55 to 2.60 g/cc) layer in
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. profile B-B" probably, in part, compensated for the smaller density

contrast modeled in profile CB-B'.
As was Stated in the previous discussion of Isherwood's profiTe

IA-A', the model for profile B-B' probably gives a‘maximum‘estimate :

for basementudepths. Carrier's model does give reasonable depth -

estimates exﬁept possibly in the eastern part of his profile where
water wells KDennis et a].; 1946; Livingston and Maxey, 1944) did not
penetrate-shallow basement’rocks; o

In summary, even with a variety of geologic and geophysical data,
there can beiwide variations in the interpretations. The additional

data have certainly:improved the interpretations and helped to limit

| the range‘oprossible interpretations, but there still remain
hnavoidable uncertainties. The densities, magnetic susceptibi]ities;

i and seismic velocities for a given geologic feature may vary widely

over short dﬁstances. It is highly doubtful that geologic boundaries

~are as simple or abrupt as the models indicate; but, if the

uncertainties are clearly understood, the model can provide a guide to
a geologic ihterpretation that is as reasonable as any geologic cfoss
section based on surface measurements.

From the models presented in this study, a geologic
interpretatiqn is shown in the interpretative geologic cross sections

in figure 12. The volcanic flows, which were modeled as one single

body in several places, may represent numerous thin flows interbedded

with the alluvium. Generally, an effort was made to choose the
simplest model which satisfied the data and was geologically

reasonable. :For this reason, the trapazoidal bodies modeled beneath



FIGURE 12. INTERPRETATIVE GEOLOGIC CROSS sscnons'
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.e ' the Kanosh éinder cones are believed to represent av more. complex |
| sequence~ofibasalts which'are‘probab1y qontinuoh5'at depth. Likewise,
the modeledfbody of travertine may represent a larger area of a]luvium
,cementat{oniwith gradatidna] boundaries. The throw and dip shown on .
. any individgal fault within the fault zone is only poorly constrained,
and the faulf zone could probably have been modeled as a single |
» | ,'” _sloping intérface. The presence of surface faults and the evidence i
for ]istric{fau1ting in the seismic data (McDonald, 1976) made the ‘
modeling of{individual faults, curving at depth, preferable. Too‘few
» 2 | magnetic sﬁéceptibi]ity measurements were made in the vo]canic.rocks
to pfovide a réasonably good estimate of the.tfue variations of theA
magnetic pr?perties. This may result in large variations in thevtrdé
» thickness of the volcanic bodies. The boundary between the early and
late Tertia}y sediments is probably not distinct but rather, in part,
a gradationél boundary resulting from compaction of the sediments.
) . There is, hgwever, a seismic reflector which corresponds with this
boundary and may represent a significant change in lithology.
None of the data provided any interpretable information about ﬁhe

» rocks beneaéh the interpreted detachment plane. _Therefore, for the '
purposes .of geophysical modeling, these rocksWEAQe beeh assumed :
homogeneous with respect to their geophysical properties. Major

® v lateral variations in the underlying rocks would appear as long

- wave-length effects in the data. The interpretation presented in this
study assumed that the longest wavelength observed in the gravity d&ta

) was due to the detachment plane. This interpretation appears

‘i' reasonable from the seismic data (McDonald, 1976), but the presence of



- the White Mountain rhyolite dome suggests that either there is only a

149
deeper variation should be considered a possibi]ity.

In general, the geologic interpretation presented here should be

- considered as a simplified representatibn of the subsurface geology.
-Add1t1ona] data should make further 1mprovements on this

‘ 1nterpretat1on poss1b1e. Part1cu1arly, deep well 1ogs would make 1t

possible to f1x the models in the1r vicinity and give additional - Ee,
1nformat1on on the geophys1ca1 parameters of individual geologic

features.

. Geothermatl Sﬁgnificance.‘

The Meadow-Hatton KGRA is located in the area between, and

including, tﬁe White Mountain rhyolite dome and the Hatton Hot

'Springs. Tap]e 1is a\comparison of the Meadow-Hatton KGRA with the

Roosevelt and Monroe KGRA's. There are a number of similarities,
part1cu1ar1y in the young ages of the rhyolites, between the
Meadow-Hatton and Roosevelt KGRA's, but there is no ev1dence for a

large vo]ume;of silicic igneous activity at Meadow-Hatton. The

absence of any large gravity or aeromagnetic anomalies associated with
i

small body of rhyolite or that any larger body is being masked by

: |
possibly the.volcanics or the travertine deposits. The measured |
_ ' |

density of rhyolite (Appendix B; Carrier, 1979) varied between 2.20 1
. |

1
i

and 2.40 g/cc, which is approximately the same as the densities of the

- shallow sediments. Therefore, the presence of rhyolite may not be

detectable in the gravity data. The measured magnetic suscept1b111ty

of rhyolite (Append1x B; Carter and Cook 1978), is intermediate,



Table 1. A Comparison of Roosevelt, Monroe, and Meadow-Hatton KGRA's

Characteristic

Earthquake activity L

Volcanism

Basaltic or Basaltic Andesite

Silicic _ ‘
Granitic Pluton
Hydrothermal Alteration
Hot Springs

Siliceous deposits
Travertine deposits

Fracture system
Faulting

North-south
East-west

Heat flow

1/ Ward et al., 1978
2/ Mase et al., 1978

" Yes

Roosevelt ;{ . Monroe g/,:,
Minor : Significant'
Mid-Tertiary Tertiary
>0.5 m.y. old * Tertiary
>10 m.y. old No
Yes Yes
Yes No-
No Yes

" Yes ?

' Yes ) Yes

?

1-9 W m2 .55-3, Wm2
3/ This paper ( 5/
4/ Olson and Smith, 1976 -6/

. Meadow-Hatton 3/

Minor
Quarternary §é/
0.4 m.y. old ~
No

Probable '

No
Yes 8/

Yes 5/

Luedke and Smith, 1978
Nash and Crecraft, 1979

.-091:1‘_



overlapping with the measured magnetic susceptibility of basalt but.
§omewhat highér than alluvium and sediments. The small magnetic

anomaly over White Mountain probably outlines the maximum extent of

' the rhyolité in this area. The presenée.of hot springs and the

alignment of these hot springs with the cinder cones to the'south and"

White Mountain to the north, suggests the presence'of a north-south

-fault zone théh may act as a conduit for hot water circulating to

depths suffﬁcient to heat the water in a manner similar to the Monroe
Hot Springs; Again the presence of the travertine depbsits over this
fault may bé masking the expression of'such a deeb fault in the
gravity daté. .A normal Basin and Range geothermé] gradient of 50°C7km
would be sufficient to heat water at a depth of 4 km to 200°C. This
geothefmal gradient was measured by Carkier (1979) for the aréa lying
to the sbuthwest of this study area, and the interpreted detachment’

plane is modeled'at depths of up to 4 km, providing both a heat source

and conduitifor the circulation of hot water. Geochemical studies,f

heat flow-of an electrical survey may prove useful in evaluating this

‘hypothesis.

In general, the study area bears a closer resemblance to the -

Monkoe KGRA than to the Roosevelt KGRA and may have potential as a .

N
l

' 1ocal source of heat rather than a large-scale power source. Further

studies will be required to assess the true geothermal potential ofé-

the Meadow-Hatton KGRA. | ; :
A number of interesting and possibly important questions remaiﬁ'

unanswered in the area of the Meadow-Hatton KGRA. The magnetic

anomaly which extends beneath the Kanosh cinder cones, across the
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alluvium, to the Tabernacle field may be related to the White Mountain

rhyb]ite doﬁe. The body causing the magnetic anomaly does not appear

to have a significant effect on the gravity data, which suggests a

density sim{lar to the density of the alluvium.  This low-density
volcanic bbdy would be appropriate for rhyolite. A knowledge of the
extent of the travertine in the area of the Meadow-Hatton KGRA would

help in separating its effect from underlying variations such as those

associated with faulting.



L ~ CONCLUSIONS

i

The detai]ed gravity and aefomagneticfstudy of the Black Rock
Deéert areafhas'provided a reasoneb]e geologic interpretation of the
subsurface qf the study area, particularly by relating a number of
different tfpes of data to form a cohesive‘interpretation. The
1n£erpretat{on of seismic reflection data by McDonald (1976), used as

the basis for gravity modeling, was shown to be a reasonable geologic

}1nterpretat1on. Pre-Tertiary basement rocks are interpreted as

varying 1n-qepth across a central, north-trending fault zone from a
depth of apéroximate1y 4 km in the west to a depth of approximately 1
km in the eest. The top of the‘pre-Teriiary basement rocks is
interpretedﬁas a gently dipping (about 3° W) detachment plane above
which sed1ments are displaced along listric normal faults. The
1nterpretat1on shows that the listric faults are indistinguishable in
the grav1ty‘data from Basin and Range type faulting and should result
in s1m11ar depth to basement estimates. | {

The surface geologic mapping (Nash and Crecraft, 1979) was used

to locate fau]ts for the gravity model and to determine the surfaceg

extent of bgsalt fields for aeromagnetic modeling. By restricting fhe
tops of the;bodies representing the basalt to their surface :
expression,:an estimate of the thickness of the basalt was obtained:
from aeromaénetic modeling. It was generally assumed that variations

in the thicﬁness of the basalt were the result of flow upon an
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irreqular surface created by fault1ng and/or eros1on. It was found
that, whereas th1cknesses varied cons1derab1y within a single f1e1d
the mode]ed‘basalts were generally less than 0.2 km thick. - |
The gré?ity‘end aeromagnetic deta were modeled simultaneous]yfto }
determ1ne the effect of the high dens1ty basalts on the gravity data
and the effect on the magnet1c data of volcanic mater1a1 within the

valley f111, None of the available data gave 1nterpretable f

information‘about the pre-Tertiary rocks underlying the inferred E
detachment blane. This may suggest that there are no lateral }
variations in the geophysical properties within this sequence of-rocks

)
f

or, more lihe]y, that the variations are not resolvable with the {
techniques used. | | j

A comparison of the Meadow-Hatton KGRA with the Roosevelt and ﬁ
Monroe KGRA's (Table 1) shows that the Meadow-Hatton geothermal system
may bear a closer resemblance to Monroe than to Roosevelt KGRA. ‘The
lack of evidence for a large body of silicic igneous material or
near-surface heat source suggests that the hot springs at .
Meadow-Hétton are produced by water circulation along deep fau]ts.v;
The north-south alignment of the Kanosh cinder cones with the hot f
Springs'and White Mountain indicates the presence of a fault zone ih.
the KGRA. This fault zone appeérs to be masked in the gravity and é
aeromagnetic data by the travertine deposits associated with the !
Hatton Hot Springs. Further studies in the KGRA will be required to
assess its geothermal potential but preliminary results would indicete
that Meadow-Hatton has potential as a local heat source. It is |

suggested that geochemical, heat flow, and electrical studies may aid
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in the determination of a heat source and migration path for fluid :
circulation; Drill hole data would be useful in determiﬁing the
extent of the travertine in the KGRA so that the effect of the _'

travertine could be removed from the gravity and aeromagnetié'data.‘
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The gravity data taken in this study were computed with referé%ce
to a base station designated LY002, for which the observed‘gravity was:
taken as 979571.84 mgal. This value was obtained from ties between;
LY002 and the following base stations in the Utah gravity base stat%on
network (Cook et al., 1971): 1) Delta, Utah; 2) Beaver, Utah; 3)
Milford, Utéh; and 4) the Univérsity of Utah base station at Salf :
Lake City, Utah. A complete description of the gravity base station
LY0O2 is given below. Additionally, LY002 was tied to LYOOI, which
was the base station used by Isherwood (1967) and the University of

Utah gravity class of 1977. A complete description of the gravity

base station LY0O0l is given by Isherwood (1967, p. 28).»
Description of gravity base statidn LY002

Gravity Base station LY002 is located in front of the Millard
Counfy‘court house in Fillmore at a benchmark located beneath the flag
pole. The bench mark is designated "U.S.G.S. H138" and is on the
sidewalk about 1 meter north of the flagpole and about 10 meters ea$t

of the county court house building. | é



.6 o : | - Table 2. Gravity Data U
| ( T

Exp]anétion of Listing of Principal'Facts of Gravity Stationézg

Units .
Latitude ' | TR degrees, minutes |
Longitude _ | A degrees, minutes }
b - Elevation | o meters ]
Observed gravity ‘ mgal !
Theoretical 'gravity 1/ - mgal i
) Free-air grﬁvity anomaly values : : mgal
Simple Bougder gravity anomaly values ? mgal 2/
Terrain Corﬁection (1.c.) 3/ - ’ mgal 2/ _ |
[ ' Complete Bo@guer gravity anomaly values mgal 2/
Stationk taken during this study are prefixed by 'LY'. Station§
- taken by thé University of Utah gravity class of 1977 are prefixed by -
> | ]
'77'. Stations taken by Isherwood (1967) are prefixed by 'WI'.
-~ The following stations were not used to produce the final |l '
o cdmp]ete Bouguer gravity anomaly map because they result in single i
point anomalies. ;
: |
LYO71 |
- LY203 |
’ ‘r
LY287 - ;
.
LY458 |
, |
, 1/ Theoretical gravity at mean sea level, using the International l
» Gravity Formula. |
2/ A density of 2.67 g/cc was assumed for all calculations.
‘ 3/ Terrain correction out to a radial distance of 166.7 km from each
station.



STAT.

LYUS4
LY0AS5
LY036

- LY037 .
. LYo3s

LY039
LYu4o
LYOu1
LYua2
LYU43
LYOUu4y
LYO4S
LYO46
LYuu?
LYO4s8
LYO49
LY0S50
LYULL -
LYUb2

- LY053

LYOS4
LYGSS
LYUS6
LYUS7
LYU58
LY059

- LYueo

LYOb1
LYO62
LYue3d
LYU6Y
LYUeS
LYues

LATITUDE

38454.61
38455.08
38453.39
38457.87
38.57.87
38456421
38456.22
38456425
38456422
38456413
38456.28
38456433
38456.42
38456.46
3845649
38456.49
38456.50
38456.50
38456.50
38456450
38456.55
38.53.71
38453.70
38453.83
38453.83
38453,46
38453.00
38453.29
38452.65
38454 .40
38455.22

3855.15 112.18.83__ 1737, ..
1621,

38456435

LONGITUDE

112.25.20
112.27.17
112.25.12
112.27.92
112.29.04
112.30.20
112.,30.43
112.30.65
112.30.79

112.31.11

112.31.33
112.31.53
112.31.75
112.31.96
112.32.21
112.32.32
112432.53
112.32.64
112.32.90
112.33.15
112.33.47
112.23.83
112.22.64
112.21.31

112.20.48

112.20.08
112.20.18
112.19.25
112.18.22
112.19.63
112.20415

112.19.29

ELEV,

1448,

1431,

1462,

- 1419, .

1421,
1425,
1425,
1426,
1427,
1429,
1430,
1428,
1428,
1426,
1424,
1424,
1421,
1421,
1421,
1420,
1422,
1492,
1549,
1632,
1696,
1736,
1875,
1814,
1947,
1722,
1613,

OBSERVED
GRAVITY

979594.77
979597.36
979588.91
979602.11
979600.01

- 979597.63

979597.30
979596.81
979596462
979595.,40
979594 .54
979594,.52
979593.98
979593.61
979593.66
979593.58
979593.45

979593423

979592.47
979592,.20
979590.91
979584.80
979573.61
979552,73
979540.38
979531.19
$79501.00
979511.87
979481.,20
979534,.,36
979559.81

979533..30..

979557455

THEOR,

- GRAVITY

980051,97
980052,37
980050,.89

980054 ,84.

980054 .84
980053, 37
980053,38
980053, 41
980053,38
980053, 31
980053, 44
980053,48
980053,55
980053,59
980053,62
980053,62
980053,63
980053,63
980053,63
980053,63

. 980053.67

980051,.,16
980051,.,16
980051,.28
980051,28
980050,95
980050,55
980050,80
980050,23
980051,.,78
380052,51

080052.,44 16,82

980053,50

FREE
AIR

-10.23

-13.31

-10.69

-14,88 -

-16023
-16,10
-160“5
-16.70
-160“7
-16087
=-17.57

-18,.30

’18.93
-19,97
-20,.41
-20060
-21059
-21,83
-22067
-23012
-23098
-5,.94
5S4
5.13
12.44
16,01
29,09
20,72
31.71
14,11
S.16

be17

=176493

SIMPLE
BOUGUER T,.,C,
-172.08 1.04
'173q26 58
=-174.11 1l.22
=173.43 .31 .
fl?SpO6 +23
=175430 24
=175.65 22
=175.99 21
-175.91 29
=176.58 «20
-177.39 .16
-177.87 15
=178.49 (1“
=179.30 13
-179.,58 15
‘179073 10
-180.42 .11
~-180.,64 11
-181.45 .08
-181.84 11
-182.87 006
=172,67 1462
-172.58 2.18
=177.26 3.10°
=177.07 4.13
=178,00 5.70
"=180.44 4.90
=181,94 8,32
~185.82 15.59
*178¢37 4.83
f175012' 3.12
177027 4.456....
2.53

COMPLETE
BOUGUER

-171,04
-172.68
-172.89

=173,.,12

-174,.,83
-175.06
-175.,43
-175.78
-175.,62
-176.,38
'177023
-177.72
-178,35
-179.,17
~179,43
~179.63
-180,31

~180,53

-181037A
-181,73
-182.81

'=171,.05
-170.,40

-174.,16
-172.94
-172.,30
-175,.54
-173.63
-170.,23
-173.54
-172.00

:112011;;»

’174040

(2

(Yo

-



STAT,.

LY0O1
LYOU2
LYO0OU3
LYOGY
LY0US
LY006
LYOO7
LY008
LY009
LYO010
LYO11
LYo12
LYO13
LYuls
LYU15
LYO16

- LYo17

Lyuis
LYul19
LYueo
LYOz1
LYuz2
LYue3
LYG2u
LYUES
LYUz6
LYUe?
Lyuza
LYUZ9
LYO30
. LY031
LY032
LYU33

LATITUDE

38.58.28
38¢58.,07
38457.00
38456415
38456.12
38¢56.13
3856413
38.56.14
38456415
38456415
3856416
38456.17
38456.18
38+56,.19

. 38456,18

38¢56.20
3B8¢56.34
38.57.54
38.58.75
38458,75
38.58.75
38458475
38.58.75
38.58,78
38.58.80
38.57.88
38457.88
38.57.88
38.57.88

38457.05

3857,00
38.54.81

38537957 112325¢22 1456,

LONGITUDE

112.21.12
112,19.40
112.20.63
112.21.70

112.22.38

112.23.18
l12.24.04
112.24.60
112.25.17
112425475
112.26.30

112.26486

112.27.46
112.27.91
112.28.53
112.29.10
112.29.91
112.29.67
112.22.28
112.23.98
112.24.82
112.25.67
112.26.24
112.26.80
112.27.37
112.26.80
11225466
112.24.25
112.23.13
112.244.15
112.23.13
112.24,08

ELEV,
1521,

1565,

1535,
1512,
1492,
172,
1458,
1449,
1443,
1437,
1433,
1429,
1426,
1425,
1424,
1423,
1423,
1426,
1490,
1456,
1446,
1433,
1427,
1423,
1418,
1424,
1434,
1455,
1476,
1456,
1474,
1472,

OBSERVED

GRAVITY

979583.69
979571.84
979577435
979580.51

- 979584.80

979590477
979594 + 84
979596.88
979598,23
979599,37
979599,78
979599,95
979599,67
979599, 04
979598, 41
979598.00
97959789
979598445
979593,00
979600416
979601.87
979603456
979604423
979604405
979604.03
979602.93
979602.20

979599.76

979595.25
§79597.67
979592.,72
979590430

§79591.86

THEOR,

GRAVITY

980055,19
980055, 02
980054 ,07
980053, 32
980053,30
980053 ,31
980053 ,31
980053, 31
980053, 32
980053, 32
980053,32
980053, 34
980053 ,35
980053 ,35
980053, 35
980053 ,37
980053 ,48
980054 ,55
980055,61
980055.61
980055 ,61
980055 ,61
980055.61
980055 .64
980055.66
980054 , 84
980054 . 84
980054, 84
980054 . 84
980054 ,11
980054 ,07
980052, 14

‘980051,38

FREE

AIR

-2.24
-.18
-3.04
“6.38
-8,13
-8.24
-8.41
=9,36
'=-9,96
=10,.66
-11046
-12,53
-13,49
-1“050
=16,.21
-16.62
-1,6013
-2.76
-5.56
-7.62
-9,78
-11008
"12.4“

=13,97

"12.55
“10.18
-6.14
-4,05
-7.21
-7.45
-10.21

T=172.91

L 4
SIMPLE
BOUGUER T,C,
-172.17 1,15
'175q08 1.67
f174057 1.68
=175.,28 1.67
=174.86 1.46
=172+,75 1.23
'171038 1,02
-171q25v «89
=-171.12 78
-171.18 «68
=171.54 59
f172017 52
'-172089, 45
-173.76 40
=174 ,57 34
=175.24 30
-175.58 25
-175.48 .20
~-169,28 «86
-168.47 163
=-169.,17 .54
-169.,93 45
=170.52 39
~171.46 34
=172.45  +30
=171.65 40
=170.40 51
-168.71 «69
=-169.,01 +85
-169,89 .83
=171.12 1.02
-171.99 1.27
,'.1.12,1'..

COMPLETE

‘BOUGUER
'171002

-173042
-172.89
“17306l

~173,40

,'171052‘

~170436
-170436
-170,34
=170,50
~170.95
~171,65
-172.44
-173.36
-174.23
-175.33
-175.28
-168.42
-167,.,85
-168.63
-169.,49
-170613
=-171.12
-172,15
-171.25
~-169,89
-168,02
-168.16
-169,06
-170.10

-170.72 &
-171_._79__ - T'}"



STAT.

LYO67
LYUe8
LYUo9

- LYO070 -

LY071
LYO72
LYO73

LYO74-

LYO075
LYO76

LYO77

LYU78
LY079
LYG8O
LYU8B1
LYUB2
LYU83
LYS3A
LYUSY
LYU8S
LYU86
LYU87
LYUSS
LYu89
LYUS0
LYG91
LYU92
LY093
LYu94

- LYU95

LYu96

LYUST . .

LYuss

LATITUDE

38456.54
38456.52
38456450
38456.,49

38456453

38+56.64
38.57,.,30
38+56.56
38.56.48
38.56.46
38456.,48
38.56,48
38.56.48
38456,50
38456.58
38457.00
38456.15
38457.,06
38+57.26
38e57.70
38.58,07
38458.75
38458.75
39. 6.86
39. 7.24
38455.96
38¢54.99
38.54,.,46
38453.03
38452,65
38.58.20

-384.58.459-.112.4.35.423-- 12654 - -
38¢59.36 112.34.71

LONGITUDE

112.33.69
112.33.,92
112.34,14
112,34.38
112.34,59
112.34.77
112.36.13
112.36.51
112.35.,96
112.35.42
112.35.,20
112.34,98
112.34.74
112.34,56
112.36.94%
112,18.35
112.18.,00
112.17.38
112416470
112.,15.83
112.16.42
112.16.68
112.15.28
112.16.90
112.20.,05
112.37.24
112.37.88
112.38.10
112.38.04
112.38.32
112.34.93

ELEV.

1422,

1424,
1424,
1428,
1433,
1440,

'14230

1426,
1428,
1430,

1431.

1430,
1430,
1429,
1431,
1630,
1696,
1688,
le41l.
1737,
1742,
1707.
1833,
1532,
1468,
1441,
1449,
1458,

1490,

1484,
1418,

1422,

0BSERVED

GRAVITY

979590.47
979589.49

979588.81
.979587.52
 979586.61

979584 .85
979584 ,23
979581.21
979583.24
979584 435
979584.61
979585.42
979585,92
979586491
979580.05
979558441
979542490
979546479
979556 .84
979538477
979538,.27
979546461
979518.86
979626401
979642435
979577.20
979574415
979572.01
979565409
979564 .98
979586,91
979616463
979586468

THEOR,

GRAVITY

980053,66
980053, 64
980053,63
980053,62
980053,66
980053,75
980054 ,33
980053.67
980053 ,62
980053.59
980053,62
980053,62
980053.62
980053,63
980053,70
980054,07
980053 ,32
980054 .12

980054,30 -

980054 ,68
980055, 02
980055,61
980055,61
980097,99
980098,33
980053,15
980052,30
980051, 84
980050,57
980050,23
980055,13

980056.15

FREE
AIR

24,40
-24 .71

-25,48-

-24 098
-24,66
-31,12
'32.37
-29061

."28. 10

"'27 [ 51
-26.,76
-25068
-32 . 07

7.36
12,87
13.51

9,08
20,22
20.94
17.63
28,97
.75
-3.08
=31.15
-30090
"29 077
-25,.63
-27,19
-30,57

...980055,47-=31,51. .

~30,77

SIMPLE
BOUGUER

‘-183029
-183,84

'184951:

-=185,06
'=185,05

=185,53

«190.08 -

=191,73
-189,22
~187.84
-187.,38
'186062
f186012
=-185,39
=191.96
=174,79
=176.65
=175.,12
=174 .37
=173.92
=173,79
«173.07
'175092
=170.43

-167008>
=192.,22

-192.86
'192;7#
-192,15 -
=193,06
-189,05

-189,.,64

31
'004

=189,90.--1.75 .-

-,06

Ca .

S

COMPLETE
BOUGUER

'183024-

- =183.80

-184,48
~185,05 -
-IGSQOQ
-185,49
-190,13
-191,77
--189025
-187,.,86
'187039
-186,63
~-186,12
-185,.38
-192,02
-172.24
-173.12
'172.2“
«170,25
-170,19
~170,95
>'1700“4v
=-172,27
-169.50
=166,57
-192,27
~192,90
-192,76
=-192,09
-192,75
"'189. 09

=188415-.._ ..
-189,70 © 2



STAT.

LY099
LY100
LYi01
LY102
LY103
LY104
LY10S
LY106
LY107
LY108
LY109
LY110
LY111
LY112
LY113

LYliy:

LY115
LY1l16
LY117
LY118
LYll9
LY120
LYlzel
LYle2
LY1eg3
LYley
LYiZ5
LYle6
LYle7
LYizs
LY129
LY130
LYi3t

-39,

LATITUDE

38.59,.89
38458,96
38.57,84
38457.24
38.58.06

38458.54

38+58,63
38458,91
38.54,51
38455,32
38454,20
38454,19
38.53,.,75
38453,56
38453,41
38,53,.21
38452,97
38.53.28
38453,48
38.53.56
38453.50
38.53,08
38.54,04
38.54,43
38.55,31
39. .28
39. .28
39. .89
39. 1.83
2.25
39, 2.26
39 2.26

LONGITUDE

112.34.05
112.34,06
112.34,72
112,34.21
112.33.96
112033413
112.32.06
112.31.12
112.29.25
112.29.,67
112.29,71
112.30.52
112.31.04
112.31.38
112.31.61
112.31.96
112.32,31
112.32.49
112.33.06
112.33.61
112.34.01
112.34,39
112.33.04
112.34,.03
112.33.,98
112.21.15
112.22,28
112422429
112.22.29
112.22.24
112.21.72
112.21.15

ELEV,

1420,
1422,
1418,
1421,
1420,
1418,
1422,
1429,
1428,
1427,
1429,
1428,
1429,
1437,
1438,
1434,
1432,
1444,
1440,
1447,
1446,
1451,
1443,
1433,
1434,
1498,
1486,
1501,
1472,
1459,
1464,

1482,

OBSERVED

GRAVITY

979588417
979588427
979587.68

979588.96

979588,76
979591,33
979594.43
979596.03
979597.11
979597.16
979596.78
979597.81
979597,08
979594 .97
979593,90
979593.88
979593.03
979591.14
979590.63
979587.30
979586,.52
979583,55
979587.42
g979588.40
979586473
979629.22
979632,.81
379631.,37
9739638416
979641430
979640.66
979636.66

"39472,98 112.21.72

1453,

THEOR.

GRAVITY

980056,.62

"980055,79

980054, 81
980054 ,29
980055, 00
980055, 42
980055 .49
980055, 74
980051,88
980052,59
980051 ,60
980051.59
980051.21
980051, 04
980050,91
980050,73

1 980050,52

980050.79
980050.98
980051,04
980050,99
980050,61
980051,.,46
380051.80
980052,58
980092,20
980092,20

'380092,73

980093,56
980093,93
980093,95

980093,95

FREE
AIR

-28082
-29,57
-26.,73 .
-280 12
-18.77
-14,07
-15,05
-13,87
-13. 11
-12 068
-13,23
"'1“ . 30
-15,51
-13.99
-15,91
-17.25
-18,35
-19 .“5
-18,.67
"21 c3q
-23029
-.,59
=-.94
1.97
-2.45
-1.61

_o.el2

SIMPLE
BOUGUER

‘188097
-187.69
-188,02

=185.56

=186.,77
=185,04
-181.,17
=178.44

=173.68

-174.,52
=173.55
=-172.68
-172.86
-173.24
-173.93
=174 ,55
-175.56
-175.38
=176.85
~178.93
-179090
=181,.,53
-179.95
-181.41
=183.55
-168.03
-166495
-165,.,81
=165.,73
-165.“1
-165.17

A21§5¢§l;w

" 979642.68 980094,59

~3.44

-165,83

T.C.

'005‘

-.,04

-002
01

. «00
+03

« 05
29
.38
«30
¢ 36
32
32
.28
27
28
26
22
19
13
L
- «16
16
.16
"+ 08
«88
«70
73
63
«57
67

oaQ;
62

COMPLETE
BOUGUER

-189,02
=-187.,73
-188,04
-185056
-186077
f185.01
-181,.,12
f178016
=173.30
-174.22
-173,19
=172.36
-172.54
-172096
=-173.67
-174,27
-175.30
-175.16
-176,66
-178,.,80
~179,76

- =181.37

-179.79
-181.,25
-183.47
~167.,15
~166.25
-165.08
'165011
-16QQ8“
‘lﬁQQSO
3'11;65‘_0«,;7‘1*-~ o

-165.22 8



STAT.

LY132
LY133
LY134

L LY1s5
LY136

LY137
LY138
LY139

LY140

LYi41
LY142
LY143
LYitk
LY145
LY146
LY147
LY148
LY149
LY150
LY151
LY152
LY153
LY154
LY155
LY156
LY157
LY158

LY159
- LY160
LYl61
LY162
LY163

“LYlow ’3@?5§TI§=TT2T?7T€B¢ff¢?€f“A

39,

LATITUDE

39,
39.
39.
39,

3.73
4,42
4,88
4,86
5.85
5.75%
6.65
39. 6.64
39. 5.52
38455.85
38¢55.22
38454,.,86
38453.,45
38¢51.80
38¢52.54
68.“9.6“
38449,57
38.47.82
39. .20
39. 4.84
39, 5.87
39. 5.87
39+ 5.75
39, 4.88
39 4,05
39, 5.78
39, 5.76
39. 4,01
39, 3.12
39. 1.21
38.56.18
38.56.18

39.
39.

LONGITUDE

112.21.71
112.21.19
112.21.15
112.22,.,28

11221415

112.22427
112.22.28
112.16.00
112.16.26
112.34.72
112.35.14
112.35.75
112:35.73
112.35.85

112437041

112436434
112.32.21
112.26.55
112.17.49
112.15.80
112416476
112.17.57
112.18.89
112.18.88
112.18.89
112.19.75
112.20,39
112.20.87
112.20.21

112.21.15

112.27.09
112427430

ELEV,

1454,
1459,
1455,
1453,

1455,

1440,
1440,
1570.
1558.
1436,
1448,
1469,
1481,
1489,
1524,
1494,
1435,
1528,
1619,
1599,
1533,
1510,
1484,
1499,
1520,
1468,
1461.
1470.
1521.
1492,
1429,
1428,

OBSERVED

GRAVITY

879642.30
979642412
979641495
379640.80

979641.84

979643410
979646.20
979617.46
979619.93

. 979584,50

979577.38
G79576.40
979574420
979568413

1 979558.47

979563453
979587.63
979566495
979599.60
979607.53
979625.98
979630.87
979637.73
979635.73
979631.24
979641477
979642441
979640443
979631.54
979632452
979599.81
979599,80

879599, 34

THEOR,

GRAVITY

980095,23
980095, 84
98009624
980096.23

'980097.,10

980097,02
980097,80
980097,79
980096,81
980053,06
980052,51
980052,19
980050,95
980049,49
980050, 15
980047,61
980047 ,55
980046,01
980092,12
980096, 20
980097,12
980097,12
980097,02
980096, 24
980095 ,50
980097,03
980097,02
980095,47
980094 ,69
980093,01

- 980053,35

980053,35

‘980053535

FREE

AIR

~4,31
-3,55
5,25
-7.14

~-9,68
=7.10
4,17
3.85
-25,46
'28011
-22,53
-19,62
-21.85
-21.29
-230 10
-7.55
7.12
4.76
1.88
-,28
-1.23
2.08
4,91

. =2.27
-3.78
«1.35
6.23
-,03
-12.50
-12 .99
«13,82

-6.U43

SIMPLE
BOUGUER

-166q79
-1664,56
-167.86
f169047

2168496

-170.54
-168,06
-171.28-
=170.23
-185,91

~=190.01

=186.66
=185,15

- =188427

-191,63
=190.,03
=177.51
-178029
-173.80
-173.92
=-169.41
=169,02

=167.10

~165.43
=164,99

=166.,31

-167003_
=-165,67

- =163+75

~166,80
'172q21
-172,52

«52
40

L

36
33
1.14
1.46
005
005
02
007
PL
15
. «18
52
1.65
1,82
1,52
1.13
095
77
"+ 80
+85

- +66

57
63
92

+83

48
46

COMPLETE
BOUGUER

~166,25
-166.,02
-1670 34
-169,07

=168,50

-170,18
167,73
“170014
-168077
-185.86
'189.96
~186,64

-185,08 - .-
-188,13 7,
-191.“8.Q.w=f

~189,85: - . -t
=176,99, 5

-176.64
-171.98
-172,.,40
'168028
~-168,07
"166.33:
-16“.63

164,14

-165.65
-166046_
-165.04
-165.,97
-171.73
-172.06

1739227742 T =172780

€9



STAT.

LY16S
LY166
LY167

S LY168

LYi69
LYi70
LY171
LY172
LY173
LYL74
LY175
LY176
LY177
LY178
LY179

LYL180 .

LYi81
LY182
LY183
LYl84
LY185
LYlE6
LY187
LYiss
LY189
LY190
LYl9l
LY192
LY193
LYi94
LY198
LY196
LYi97

LATITUDE

38+56.18
38456419
38456.20
38456420
38456,.21
38455,53
38.54.,77
38.48,92
38.48.48
38.47,79
38447479
38.47,36
38447.91
38.48.47
38450.,25
38.49.89
38.48.25
38.47.36
38446473
38.45.56
38.46.05
38446473
38447.26
38.48,02
38.48.,09
38450.,23
38450.72
38.52.09
38451.60
38¢50,90
38445,53

38.46.51

LONGITUDE

112.28.19

112.28.75 |

112.29.30

112.29.78

112.30.00
112.31.61
112431.82
11203195
112.31.95
112.31.95
112032450
112032455
112.33.07
112.32.50
112.33.60
112.32.86
112.36.92
112.36497
112.37.00
112.36414
112.34.75
11243594
112.35.60
112034437
112.35.62
112.36.69
112¢37,00
112.37.08
11234453
112.35.66
112.33.49

112.31.41

ELEV,

1426,
1424,
1423,

1422, -

1423,
1454,
1457,
1439,
1443,
1449,
1444,
1451,
1444,
1439,

1434,

1434,
1515,
1533,
1549,
1540,

1483,

1522,
1512.
1445,
1517.
1494,
1494,
1511,
1465,
1483,
1516,

S38e454636.-112432453-.-1586.,. -

1517,

OBSERVED

" GRAVITY

979598.,77
979598.11
979598.08

979597,79.-

879597.75

'979588,05

979585, 74
979585.26
979583, 40
979581.77
979581.57
$79579,95
979581.15
979583420
979586.61
979587.78
979556495
979554.08
979550457
979551.24
979567.18
979559,13
979563.56
979579.05
979563415
979564462

979564.70

979560.93
979578.32
979572426
979564.96

979567.20 980044,86 =9,43 =178.,98 1.56.

‘THEOR.,

GRAVITY

980053,35
980053,35
980053,37

.980053,37.

980053,37
980052,77
980052,10
980046,97
98004659
980045,98
980045,98
980045,60
980046, 08
980046,58
980048,15
980047,83
980046 .38
980045 ,60
980045, 05
980044, 02
980044 ,45
980045, 05
980045,52
980046418
980046 .24
980048,12
980048,55
980049,75
980049,31
980048,72

980044 ,00 57 1.1
97955008 . 980043,84__=4,29 =181.53_ 1,52

FREE

AIR

-14,68
-15,71
-16,32

-16.70 -

-16.55
-16.06

-16071'

-17.66
-18.02
=17.06
-18077
-17.74
-19047
-19,33
-18,.85
-17.60
-22005

-18060'

-16.37
‘17.“1
-19.48
—16009
‘15019
'21.07
'1“.96
-22.61
'22088

-22,57

-18,95
-18,.96
-11.29

SIMPLE
BOUGUER
-173.97

-17“087

=175.28

3175063x~
~175,54
' =178,53

=179.57
-178.46
-179.22
=-178.98

-r80§14 )
=179,94
~180.78 -

-180.12
=179.18

=-177.82 .

-191,30
=-189,85
-189,50
=189,55
~185,25
=-186.22
=184 .24
=182.62

. =184.48 -
.13

-189,50

‘189081

=191.41
=-182.64
-184.63
=180.67

TQCO
37
32
«29

25

T

19
64
71
«87
80
+89
«69
65
«36
43
22U
e32
« 36
«57
»85
+49
45
55
«39

oll
12
17
15

1.18

-8 27 ;,

COMPLETE
BOUGUER

-173.60
—174055
-174,99

-175.29
-178,39
-179.38
f177082 :
-178,51
-178.11
-179.34
-179.05
-180,09
-179.47
-178,82
-177.39
~191,06
~189,53
-189.15
-188098
“18“0“0
-185073
-183.80
-182,07
-184,09
-189037
-189.,67
-191.29
-182.,47
-184,.48
-179,49

=175.,36.. _ . . .

ﬁlﬁﬂigl_,

-177.42

[
=3



STAT.

LY198
LY199
LY200
LY201
LYz202

- LY203

LYZ04
LY205
LY206
LY207
LYe08
LY209
LY210
Lyeil
Lyzgi2
LYz13
LYzeiy
LYz15
LYc1leé
LY217
LY218
LYel9
LY220
LYe21
LYee2

- LY223

LYza24y
Lyzes
LYz2e6
LYee?

Lyees

LYz29

LYz230

LATITUDE

3846467
38.46,83
38.46.,98
38i47.1“
38.47.,74
38.47.69
3J8.48.21
38.46.82
38.45.,60
38.45,12
38.47,31
38.46,92
38.45,.61
38.49.11
38.49.11
38.49,.89
38.49,.84
38.50.64
38.51.38
38¢52.17
38452.38
38.52.42
38.52.42
38.52.43
384952.12
36+51.90
38.51,.10
38.50,42
38.49.77
38.49,12
38.49,15
38.49.78

38.51,10 112.26.39 1464,

LONGITUDE

112.30.65
112.29.14
112.28.03
1122695
11242733
112.25%.59
112.26455
112.26.65
112.26435
112.28.17
112.25.19
112.25.51
112.25.32
112.25.21
112,24.28
112.23.76
112.23.07
112.23.68
112.22493
112.23.38
112.24.82
112.25.80
11226036

112427420
112429.02
112.28.37

112.28435
112.25.55

112426435

112.27.75
112.28.31
112.28.§?

ELEV.

1533.
1541,
1531.
1527,
1514,

A1547o
~1521.

1557,
1680,
1663,
1563,
1579,
1737,
1511,
1534,
1547,
1600,
1553,
1561,
1519,
1468.
1455,
1454,
1455,
1457,
1458,
1459,
1480,

1486+
1489,
- 1483,

1475,

OBSERVED

GRAVITY

979564449
979561.84
979563415
979564 ,91
979568.45
979569.94
979569.27
979557.87
979528,45
979530462
979557.79
979552.98
979514 ,45
979574, 14
979567436
979565.93
979553.81
979567.19
979565, 48
979577.09
979586.73
97958943
979591 ,37
979592.01
97959040
979590,.87

.979590.07

97958225
979579426
979578.78
979581423

979585.24
979586.16

THEOR,

GRAVITY

980045,00
980045.,13
980045,27

.980045,41

a80045,94

980045,89 -

980046 .34
980045,13
980044 ,05
980043,63
980045,55
a800u45,22
980044,07

980047,.14

980047.14
980047,83
380047,79
980048,48
980049,14
980049,81
980050,00
980050,05
980050,05
980050,05
980049,77
980049,58

280048,89 -

980048,.,30
980047,.73
980047,.14
980047,.,17
980047,73
980048,89

FREE
AIR

-7.59
-7.59
-9,56
?12.55
-10.40
1.49
-7.74
-6.91
2.76
-5,53
-4,91
6.52
f6o75
-6,48
-4.46
-.17

i2017'

-1.80
-3,.85
-10,37
-110“8

’10.11»

-9,67
-8,92
-8,66
-9,29
-9,85
-8.88
-8.26
-7.34
-11.05

 SIMPLE

'BOUGUER  T.C,
-178.83

_-179088
~180.,68
=179.,90
-17905q
«171.40
-177.74
-180.85
-184096
-185.60
=180.,15
-181.,38
-187.62
=175,59
-177.87
-177.35
-178.98
~175.67

- =176.29

-173.64
=174 437
517“012
=172.54
~171.,67
=172.51
=171.79
-171.67
=174 .69
-175.92
-175.27
-173,99
-172015

-174061_

129

1.41

-1.64
.2.09

1.50
2.00
1.54
2.72
3.59
4.08
2,34
2.38
3.59
1.93
2,57
2.84
3.67
2.65
3.27
2,46
1.56

1.17

1.00
«81
" ¢59
" 065

- o713

1.57
1.35
1.09

«99
89
1.17

COMPLETE

BOUGUER

-177054
fl?&o“?
-179.05

-,“177.82

-178.04

-169.401‘

-176.,20
~178,13
-181.37
-181,52
-177.81
=179.00
-184,03
~173.66
-175.30
-174,51
-175.31
-173,03
-173.,02
-171.,18
-172.82
-172.95
-171.54
=170.86
-171.96
-171.14
-170.94

-173.12

-174.57

=174,18
-173000'

=171.,26
-173,44

- 89



STAT.

LYz23l
LYz232
LY233
LYZ34

LYz35

LY236
LYzs7
LY238
LY239
LY240
LYzu1l
LYz42
LY243
LY2u4
LY24S
LY246
LYz47
LYzus
LY2u9
LY250
LY251
LYes2

LY253

LY254
LY255
LY256
LY257
LY258
LY259
LYz60
LYz26l

“LY2e2
- LY263

LATITUDE

38.51,.,31
38¢51.31
38450.65
38450,.85
38450,90
38.51.48
38.51,.61
38451,70
38451,97
38451.51
38451,.30
38.48,22
38.48.34
38.48.23
38.48.23
38.48.23
38.48.,71
38.48.70
38.48.70
38.48,70
38.48.69
38.48.68
38.48.68
38.48.92
384485.90
38.48,90
38448.90
38.48.90
38.48.90
38.48.90
38e49.35
38.48.22

LONGITUDRE

112.25.20
112.24.41
112.29.16
112.29.85
112.29.35
112.29.18
112.29.09
112.29,.,26
112.28.98

112029060‘

112.29.36
112.23.54
112.22.91
112.24,.,10
112,244,655
11242549
112.26418
112+26439
112.26463
112.26492
112.27.21
112.27.35
112427474
112.27.75
112.28.31
112.28.,01
112.29.43
112.29.14
112.28.87
112.284.66
112429415
112.264.93

ELEV.,

1471,
1490,
1461,
1459,

1462,

1467,
1465,

1461, .

1459,
1460,
1491,
1611,
1662,
1569,
1547,
1534,
1514,
1510,
1507.
1505,

1501,

1501.
1496,
1493,
1487,
1490,
1479,
1476,
1477,
1480,
1471,
1515,

38383 T2 211509,

OBSERVED

- GRAVITY

979584 .88
979581.98
979589,30

1 979588,82

979588.61
97958925
979589472
979590,.28
979590, 46
979589,95
979583, 24
979549 ,48
979538.24
979557475
979562.88
979566473
979571.99
979571.97
979572.09
979572.06
979572.66
979573.31
979575.45
979577,22
979579,23
979578.01
979580407
979580,56
979580.27
979580.03

979583.98

979569436

T T 979569780

THEOR.,

GRAVITY

980049,09

980049,09 -

980048,50
980048,.67

- 980048,72

980049,23
980049,33
980049,41

980049,63
980049,26

980049,07
980046,36
980046,46
980046,4,37
980046,37
980046,37
980046,80
980046,78
980046,78
980046,78
980046,77
980046,77
980046,77
980046,97
980046,95
980046,95
980046,95
980046,95
980046,95
980046,95
980047 ,35
980046,36

980046437

FREE
AIR

-10Q28
-7.25
-8,38
-9,59
-8.91
-7.29.
-8,32
f9.02
-8,.68
-5,.59

12
4,78
-4.41
-6.24
=6,26
“7.67
-8,.85
-9,68
=-10,40
~9,68
-9006
-8,95
-9,08

-10.51

-10.87

~-10,18
-9.54
~9.53

-10.79f

SIMPLE -

BOUGUER T.C,

=174.65
=-173.78 .
~171.63
-172q6q
~172.,30
-171021
'171.1“
~171.55
-172.,02
-171.86
=172.25
=179,85
-180,99
=179,75
-179,06
-177.67
=176.79
-177058
=178.07
-178,50
=178.56
=-178.,08
=-176.85
-175.88
-175,11
=175.61

.-175077

-175,82

=175.87

~175.57
-173.88
-178.81
-179746" "

1.60

2.03
«66
«59
62
«59
«59
«56
58
54
«81

Je42

4,48

2.88

2446

1.91

1.56

1.50

1.43

1.35

1.28

1.28

1.17

1.13
1.03
1.08
«89
«96
«99

1.00

.85
1.44

COMPLETE
BOUGUER

-173.05
-171,75
=-170.,97
-172,06
<171.68
-170.62
~-170,55
-170,99
-171.45

-171,32

-171.44
~176,43
-176.52
-176.87
~176.,60
-175.76
=-175,23

-176.08

-176.64

-177.15

-177.28

=176,80

-175,68
'174075
-174,08
-174,53
-174,.88
-174,86
-174,.,88

=174,57

-173.,03
-177.37

1:397=178707 &



STAT,

LYeou4
LYz65
LYz66
LYZ67
Lyees

LYz69.

LYZ70
LYz71
LYza72
LYe73
LYZ274
LY275
Lye76
LY277
LYe78
LY279
LY280
Lyesl
Lyzas2
LY283
LYab4
LY2865
LYz66
LYz87
LY288
LY289

LY290

LYS1
LY292
LY293
LY294
LY295
LYzSe

LATITUDE

38.48.23
38.48.,23
38.48.,23
38.48.24

~38.48.23

38.48,.,51
38.49,76
38.50.87
38.50,98
38¢50.66
38.51.99
38451.53
38451.80
38.49,34
38447.79
38.47.13
38.47.,13
380“705“
38.48.90
38.48.90
38.48.90
38.48.90
38.48.,90
38.48,.91
38.48,.,91
38.48,91
38.48,92
38.48,92
38.48.91
38.48.91
38.48,91
38.48.91

3848790 112¢33993 1438,

LONGITUDE

11242754
112.27.83
112.28403
112,28.,32

112.28.,60
112.28.86

112.25.,78
112.24,70
112.29.15
112.29,78
112.29.87
112.30.82
112.31.,19
112.29.98
112.29,13
112.29.14
112.29.74
112.28475
112.29.70
112.29.98
112.30.25
112.30453
112.30.81
112.31.08
112.31.38
112.31.66
112.32.22
112.32.49
112.32.78
112.33.09
112.33.36
112.33.61

4

ELEV,

1504,
1500,

1498,
1497,
1500,
1502,
1491,
1488,
1464,
1458,
14565,
1449,
1444,
1462,

1518,

1532,
1518.
1518,
1475,

1462,

1465,
1462,
1449,
1446,
1444,
1441,
1437,
1437,
1436,
1437,
1437,
1437,

OBSERVED

GRAVITY

979571413
979572.67
979573.70
979574.78

"'979574 414
. 979572,97

979578475
979582.30
979588434

. 979589.16

979589.77
979589,.82
979591.56
979585,.56
979567.67
979564.21
979566459
979567.81
979580.30
979582435
979582.64
979583.97
979585417
979582419
979585.05
979585.12
979585.26
979584.93
979584.61
979584.11
979583.67
979583.39

979583724

THEOR.,

GRAVITY

98004637

- 980046,37

980046,37
980046,37

" 980046.,37

980046,.,62
g80047,71
280048,69
S80048,.79
980048,50
980049,66
980049,27
980049,49
980047,35
980045,98
980045,40
980045,.,40
980045,76
980046,95
980046,.95
980046,.,95
980046.95
980046,95
880046,97
980046,97
980046,.97
380046,97
980046,97
980046,97
980046.97

980046.97
980046,97
'980046,95

FREE
AIR

-10,97
é10.92
-10.47

-9,78
T =946

-10.04
-8.,83
-7.10
-8,77
-9,56

-11006

-12.26

-12.20

-10,60
-9.89
=8,49

-10039-

~9.43

-11,51"

-13,31
f12.17
-11,70

.‘1“.53

-18067
-16036
-17009
-18.32
-18.61
=-19,21
-19056
-19.80
-20.01

-19,94

=180.64"

L 4
SIMPLE .
BOUGUER T,C,
-179,09 1,31
=178.51 1.28
=177.84 1.22
~177.00 1417
-177.04 1.18
- =177.92 1.27
~175.45 1.58
=-173.42 1.94
=172,33 .063
=172.43 «59
~173.59 .47
9174022 42
=173.60 38
-173,98 v 75
=-179,.51 1.12
=179,69 1.28
-180,01 1.24
=179.09 1,37
-176¢32 89
=176.73 «89
-175.90 .81
=-175.,11 077
=176.49 76"
f180021A o 73
-177.71 69
=178.17 68
=178.88 060
=179.21 58
=179.71 55
=180.09 .53
-180.40 50
~180.63 48

. COMPLETE -

BOUGUER

-177.78
-177023
-176.,62
-175.83

=-175.,86

-176,65
-173088>
-171.48

-171.70

-171.84
-173.12
-173.80
-173.22
-173.23
-178,39
-178.41
-178.77
-177.72
-175.,43
-175.84
~175.09
-174.34
-175.73
-179.48
-177,02
'177049
~-178,.28

-178.63."

-179,16
~179,56°
-179.90 .-

-180.15
G467 S180018T T N




STAT.

LY297

LYz98
LY299
LY300
LY301

- LY302

LY303
LY304
LY305
LY306
LY307
LY308
LY309
LY310
LY311
LY312
LY313
LY314
LY315
LY316
LY317
LY318
LY319
LY320
LY321
LY322
LY323
LY324
LY325
LY326
LY327
LY328
LY329

LATITUDE

38.48.90
38.48.91
38.48.91
38.48.91

‘38.48.91

38.48.91
38.48.91
38.48.91
38.48.91

38.48.91

38.48.92
38.48.92
38.48.92
38.49.61
38.49,68
358.49.70
38.49.71

38.49,71

38.49.74
38.49.91
38+50.08
38.50,08
38450.08
38¢51.07
38.51.88
38¢52.03
38.51.88
38451,.56
38051.11
38.50.606
38¢50.,30
38450,92

LONGITUDE

112.34.,19
112.34.50
112.34.78
112.35.05
112.,35.31
112.35.60
112.35.94
112.36.40
112.36.85
1123743
112.,38.04
112.38.61
112.39.28
112.,39.91
112.40.48
l12.41.08
112.41.62
112.42.19
112.,42.78
112.43,22
112.43.70
112.44.50
l112.44.81
112.38413
112.38.22
112439453
112.40.59
112.42.51
112.41.82
l1204161“
l12.40.52
112.39.,62

'ELEV,

1443,
- 1487,

1457,

1467,
1482,
1489,
1492,

1497,
1500,
1498,
1491,
1491,
1482,
1466,
1464,
1462,
1461,
1458,

1457, -

1456,
1458,
1458,
1460,
1469,
1466,
1455,
1455,
1454,
1456,
1455,
1458,
1456,

- 389525011274 0520—IWS6,

OBSERVED

-GRAVITY

979582452
979579.87
979578.68
979576427

979571.89
'979568.98

979566.19
979562437
979560.51
979559.52
979558.54
979558.29
979557.74
979562,.,72
979562,.,02
379561.41
979561.36
979561.46

- 979561.17

979560.97

- 979561.24

979562.23
979564416
979567.24
979569.08
979568.02
979566437
9795644 30
979564 .41
97956456
979564417
979567.52

979566+73

THEOR.,

GRAVITY .

980046,95
980046,97
980046,97
980046 ,97
98004697
980046,97
980046 ,97
980046 ,97
980046 ,97
980046 ,97
980046 ,97
980046 ,97
980046,97
980047,58
980047 ,64
980047 ,66
980047 .67
980047,67

-980047,70

980047,84

980047.99

980047,99
980047,99
280048,87

980049,56

980049,70
980049,56

980049,29

980048,.89
a80048,50

980048,20°

980048,73

980049493

FREE

AIR

"'19. 07

-17.,40
=18,59
-17 099

-17.66

-180"’3
-20.q6

-22,68 -

-23,69
-25 « 24
-28035
"28.6“
-31084
-32,44
-33,.85
-35.24
-35,57
=36.41
-36,.82
-37.,47
"'36 096
-35 070
=33.19
-28 .q‘s

-28.17 A

-32,79

~34,35

-35.00
"3“ 024
-31089
-33.,98

SIMPLE -
BOUGUER

=180,35
-180,24
-181.,43
-181.93

=183.31
=184.83

-187.,15
=189.95
-191.27
-192.62
=194,98
=195.23
-197.46
=196.27
=197,45
~198.,56

~198,80
-199,30

=199,67
-200,20
=199,84

=198.,67

~196.38
=192,55
=191.95
-195,37
=196,89
=-198.73

=-197.,93

=197.57

-197011v
=194.60
~196+65~

2

T.C.

4
40
37
¢35
40
27
25
21
.19
.18
.16
17
13

08

-, 03"

« 06
«05
0l
«03

w02

«00
«02
03
«03
18
.09
001
«03
«05
«03
«00
«03
«03

COMPLETE
BOUGUER

-179.91
-179.84
-181,06
~181,58

=180.91
'“18“056'”.
-186.90

-189.74
-191,08
~192.44
-194,82
~195.06
~197,33
-196,19
-197.39
-198,51

-'198076

'199027
-199,65
-200,20
-199086
-198,70
«196,41
-192,37
-191.86
-195,38
’196092
~198,78
-197.96
-197057_
-197,.,08
-194,57

-196, 68‘“°‘



LATITUDE

38450467
38450,15
38451.06

- 38.48,.,27

36.47.80
36e47.25
38.46.54
38.46.29
38.45.89
38.46.60
580“5.“2
38.46.85
38.49.61
38.47.,93
38¢46.67
645,73

" 38.46.48

38.45.25
38.45.82
38.45.96
38.45,61
38.46.17
38e47.,38
38.48,22
38.49,35
38.50,00
38.46,.,08
38.48,23
38.54,79
39, 2.30
39, 2,12
39, 2,09

LONGITUDE

112.43.23
112.41.83
112.40.48
112.39.90
112.43.32
112.42.76
112.43.08
112.43.69
112.44,.,68
112.44.84
112.43.44
112.42.02
112.38.08
112.39.88
112.39.73
112.40.08
112.40.83
112.38.65
112.38.78
112.37.78
112.36.99
112.38,.12
112.38.,13
112.37.98
112.28,.,32
112.28,33
112.30.52
112.25.88
112.29.78
112.20.71
112.20.20
112.19,78

ELEV,

1457,
1459,

1454,

1499,
1505,
1508,
1519,
1530,
1541,
1574,
1567,
1504,
1475,
1509,
1540,
1571,
1578,
1583,
1564,
1579,
1570,
1568,
1533,
1510,
1480,
1476,
1580,
1529,
1472,
1507,
1571,
1671,

39, 2047-112+ 190531716,

OBSERVED

GRAVITY

979562.26
979562.82
979566 ¢ 36
979551.76
979554,.,97
979549,45
979544 ,96
979543,.,09
979539.68
979539.86

-‘979533.68

979546 .63
979562,53
979548,91
979541.26
979533,92
979532, 45
97953103
979538486
979539,16
979542, 49
979541415

- 979547.71

979554 84
979582469
979585472
979554 462
979568439
979588410
979631465
979619460
979598, 20
979588473

THEOR.,

GRAVITY

980048,52
980048, 06
980048 ,85
980046,40
980045,99
980045,52
980044 ,88
980044 ,66
980044 ,30
980044 ,93
980043,89
980045,15
980047,58
980046,11
980045,00

" 980044,17

980044 ,83
980043,75
980044 , 24
980044 .37
980044 ,07
980044 ,55
980045,62
980046 , 36
980047,35
980047,91
980044 .48
980046 ,37
980052,12
980093,97
980093,83
980093,80

"980093,87

FREE

AIR

"36075
-35,03
-33q69
-26,66
-30.67
"31.13
=29,41
"29. 15

-19.35 ’

"'26 a75
"3“ . 52
-29 080
-31.41
-28 055
=-25.43
-24 . 37
-17.89

-19,56

-24,78

~6.58
-2.16
-5,98
~9,82

2.80
10,47
20.12
24,32

SIMPLE
BOUGUER T,C,

=199,53
=-198,09
=196.24
~199,.63
=-194,81

. =199,20

=-200.89

=200,39

=201.33
=-195,24

=201,82

=202.54
=194.65
-200.08
-200.,63
=200.,96
=201.,76
-201.21
=197.47
-194,36
-192,53
=194,77
=196.,11 -
=194,35
-173.31
=171.57
=178.76
=176.91

.'124.29

=165.,63
=165,05
=166.63
=167.41

-.04
«01
«00

.15
32

'027'

023
22
25
*32

- «39

21
13
w25
27
29
31
«38
« 34
37
48
Y.L
25

8023

«96
«86

COMPLETE
BOUGUER

=199,57
-196,.24
-199,48
-194,49
-198,93
-200,66
-200,17
-201.08
-194,92
-201.,43
-202,33

-194052

~199,83
-200.36
~200,67

=201,45

~-200.83

-197.13

-193,99
-192,05
-194,43
-195,86
-186,12
-172,35
-170.71
~-177.01
-175.16
-173,26
~164,66

-163,66

-164,38

T-164,20

'69

8 B



STAT.

LY363
LY36u4
LY365

LYS66.
LY367

LY3e8
LY369
LY370
LYS71
LY372
LYS73
LYS74
LY375
LYo76
LY377
LYs78
LYS79
LY380

LYdsl

LY3s2
LY383
LYssa
LY385
LY3s6
LYos7
LY388

LY389

LY390
LY391
LY392
LY393
LY394
LY395

LATITUDE

39.
39,
39
39,
39.
39,
39.
39,

39,

39
39,
39,
39,
39.
39,
39,
39.

.39,

39,
39,
39,
39,
39,
39,
39.
39,
39,
39,
39,
39,
39,
39,

39, 4,00 112.23.98 1430,

1.82
1.80
1.73
2.27
2.26
1.81
1.01
3.56
3.56
3.55
J3.56
3.12
3413
3.56
3.56
3.57
4,05
1.40
1.40
1.40
1.41
1.40
1.40
M3
.88
73
43
.06
3.13
4,00
4,00
4,00

LONGITUDE

112.17.18
l12.16.64
112.16.04
112.15.52

11215414

112.17.88
112.15.53
112.17.14
lle.16.64
112.16.37
112.15.80
112.15.53
112.18.87
112018032}

112017.75!

112417449
112.17.80
112.24.456
112.25413
112.25.70
112.26.52
112.27.10
1122769
112.27.10

112.27.09
112.26423 "

112.26.27

112.26415

112.22.28
112.22.28

112.22.86 -

112.23441

ELEV;

1597,
1630,
1668,
1672,
1694,
1576,
1741,
1562,
1577,
1584,
lell.
1646,
1551,
1537,
1548,
1554,
1539,
1426,
1419,
1417,
1413,
1412,
1411,
1416,
1414,
1419,

1422, .

1425,

14510'

1450,
1451,
1450,

OBSERVED

GRAVITY

979609.21
979601.48

"979592.95

97959300

979587.16

979615.52
979575.41
979616475
97961450
979613.22
979606.89
979599.84
979624 .35
979626450
979622.10
979619.89
979624 .70

979645.81

979645409
979642486
979640.88
979640437
979641.73
979641.00
979640465
979640473
979640.56
979640478
97964204
979642402
979641.80

979642462
979646,98

THEOR.,

FREE

GRAVITY  AlIR

980093,55
980093,53
980093.48
980093,95

'980093,95
' 980093.55

980092, 84
980095,08
980095,08
980095,06
980095, 08
980094 ,69
980094 ,70
980095,08
980095,08
980095,08
980095,50
980093,19
980093,19
980093,19
980093,20
980093419
980093,19
980092,32
980092,72
980092,.59
980092, 32
980092,00
980094 ,70
980095,46
980095.46
980095,46

980095,46 ~=7,05

8.62
11.08
14,35
14,87

8.3“
19.92
3.82
5.98
7.07
9.09
13,12
8.41
5.84
4.83
4,42
4.00
=7.36
-10.1“
-13,15

-16.13 .

-17. 13
-16q07
-14,23
-15,.83
‘1“001
-12,97
-11.49

4,76
- =6.,00

-6.02

-5,31

15.90

SIMPLE
BOUGUER T.C,

~169,89
-171.11
=172.10
-171,92
-173.,38
=167.78
=174466
=170.78
-170.21
-169097
=170.,97
f170.85
=164.96
=165,95
-168.18
=169,25
~167.93
=166.70
~168.74
=-171.46
-174.10
~174,90
“173.73
-172.51
f173180
=172¢56
=171.86
=170.72

- =166.,95

~168603
~168413
=167.36

=1664+90

‘1.61

1.82
2.14
2.25

2443
1433

2.72

1.31

1.50
1.70

'1.89

2.07
«98
1.00
1.13
1.37
1.08
44
«35
¢ 30
24
20
e18

Y

e 22

029

029
032
S0
44

L)
40

_;31_“

¢

COMPLETE
BOUGUER

~168.28

‘-169.29 .

'169096
-169.67
=170.95
'1660“5
-171,95
’1690“7
-168.71
-168.27
-169.08
-168,78
-163.,98
-164,95
-167005
-167,.,88
-166,88
~166426
=168,39
-171.16
-173,86
-174070
=173.55
=172,27
-173.58
-172.27

=171.57

-170,40
-166.45
-167059

.'167072

-166.96

-166:59 "3



STAT.

LY396
LY597
LY398
LY399
L LYH0O
CLY&401
LY402
LY403
LY&4OU
LY&40S5
LY&06
LY&07
LY408
LY409
LY410
LY&11
LY&412
LY413
LY414
LY415
LY416
LY417
LY418
LY&419
LY&420
LY421
LY422
LY423
LY4z4
LY425
LYuzé
LY427

LY428.

LATITUDE

39.
39,

- 39.

39.
39,
39.
39.
39.
3G.
39,
39.
39,
39,
39.
39.
39.
39,
39.
39,
39
39.
39.
39.
39.
39.
39,
39.
39,
39,
39.
39.
39.

39..

4.00
4.01
3.13
3.13
2.25
2.26
2.26
2.26
1.41
1.41
1.40
5.77
6.67
4.88
4.88
5,39
5,77
6.66
4.08
4ol
4,43
4,48
4.33
3.90
3.15
2.99
2,75
2.78
3.58
2.26
1.40
1,40

LONGITUDE

112.24,55
112.25.72
112.24.55
112.25.98
112.25.69
li2.24,55
112.23.42
112.22.83
112.27.96
112.28.25
112.28.53

112.24.56"

112.24.53
112.24.55
112.23.40
112.22.83
112.23.40
11223440
112.26437
112.26.91
112.28.05
112.28.80
1122975
112.30.05
112.29.65
112.28.96
112.28.,27
112.,27.14
112.26.54
112.26,.81
112.28.80
112.29.09

ELEV.,

1420,
1412,
1423,
1415,
1415,
1422,

1439,

1450,
1414,
1416,
1419,
1419,
1437,
1417,
1436,
1436,
1426,
1428,
1415,
1412,
1416,
1424,
1455,
1454,
1437,
1433,
1428,
1421,
1415,
1419,
1421,
1420,

1o41-112429428 1421,

OBSERVED
GRAVITY

979648402
979645447
97964541
979642470

979642459 -

97964477
9739643.40
979642451
979638.79
979637.97
979636495
979647455
979652405
979648.02
979646449
979643.83
g796u45.82
979649.10

- 979643.90

9796u44.67
979642436
979639.09
979630.24
979629425
97963056
979633486
979636407
979639,.,00
979642443
979638.98
979635.84
979635.15

--979633.91

THEOR, .
GRAVITY

980095,46

980095,47
980094 ,70
980094 ,70
980093,93
980093,95
980093,95
980093,95
980093,20
980093,20
980093,19
980097,03
980097 ,82
980096, 24
980096 ,24
980096,70
980097,03
980097,82
980095,53
980095, 84
980095 ,85
980095,89
980095,75
980095 ,37
980094 ,71
980094 ,59
980094 ,37
980094 ,41
980095,09
980093,95
980093,19
980093,19
980093,20

FREE

AIR

-14,32
-15,38
-14 062

~6,49

-4,01
~-17.98
-18 012
"'18.21
-11 07“

-8.49
-10 .93
- =6.64

-g3,85
=10.97
-14,90
~15.,40
-16 60
-17,37
=16.66
-17.56
=20,66
-18,47
-17074
-15.95
-17.07
-18.75
-1907“
"’20 084

'SIMPLE
BOUGUER

-167.97
-172.09
~169.16
~173.,49

- =172,76
-169022__

=167.29
-166403
-176.,01
-176.42
=176.83
=170.25
-166.84
-169,.,29
-167.10
f170028
=170.42
~167.,63
=-173.06
-173.19
-174.80
=176.49
=179.,20
-179,99
-181,.,25
-178.61
=177.27
=175.,75
-174,09
f175067
-177058
=178.45

‘17goﬁq‘

T.C,

26
«19
29
v19

o34
45
51
15
13
o11

19

18
23
«35
o34
027
24
o1l4
10
« 05
o 04
+ 09
L
+ 04
«05
«07
013
14
17
010
«09

08

COMPLETE
BOUGUER

-167.,71
-171.90
-168,87
-173.30

~172,50

'168088
-166,84
-165,52
-175,86
-176.29
-176.72
-170,06
-166.66
~169.06
-166075
=169.94
-170.15
-167,39
-172092

. =173.,09 -
-174,75
=-176,45

=-179,11
-179,85
-181,21
~-178.56
-177.20
-175062.
~173.95
’175.50
-177.,48
=178,36

=179.56-_. X .



STAT.

LYu2g
LY430
LY431
Lya3s2
LY&433
LY434
LY&435
LY436
LYaa?7
LY438
LY&39
LY440
LYadsl
LY442
LY443
LY44y
LY&445
LY4ye
LYau7
LY4us
LY449
LY450
LY451
LYu52
LY453
LY45y
LY4SS
LY456
Lyus?
LY&458
LY4b9
LY460
LY46L

LATITUDE

390 1.“0
39. 1.52
39. 1.57
390 1.63
39. 1.68
39, 1,74
39. 1.80
39. 1,89
39. 1.98
39, 2.08
39. 2.26
39. 2.24
39 2,03
39, 1.86
39, 1.70
39, 1,53
39. 1.33
39, 1,24
39. 1l.14
39. 1.04
39. 1.16
39¢ 1.17
39. .90
39. 461
399 0“1
39. 2,03
39¢ 1440
39. 1.39
39. 470
384¢59.,63
39, 7.82
39. 9.41

39.79,28 11272544 TTINLS, T

LONGITUDE

112.29.75
112.30.10
112.30.36
112.30.63
112.30.88
112.31.15
112.31.41
112.31.78
112.32.04
112.32.,27
112,32.58
112.32.84
112.32.82
112.33.12
112.,33,31
112.33.47
112.33.,64
112.34.06
112.34,53
112.35.,01
112.35.51
112.35.83
112.36.11
112.,36445
112.364.86
112.27.68
112.24,00
112.22.87
112.23.40
112.24.16
112.24.50
112.24,.,53

ELEV.,
1421,

1410,
1407,
1408,
1409,
1412,
1417,
1424,
1424,
1430,
1431,
1428,
1425,
1420,
1419,
1418,
1418,
1419,
1423,
1423,
1420,
1419,
1420,
1418,
1415,
1415,
1437,
1555,
1540,
1466,
1421,
1428,

OBSERVED

GRAVITY

979632.91
979634420
979634415
979633.59
979632487
979631455
979630.42
979627490
979627416
979625473
979625.08
979624 .69
979625400
979625.27
979624495
979624475
979624 .43

. 979623,.51

979622.08

- 979621435

97962103
979620.69
979620.08
979619,.75
979620407
979638, 74
979644 41
979620.07
979622.68

979598.12 .

979655.42
979656432
979657791

THEOR,

GRAVITY

980093,19
980093,29
980093,33

. 980093,39
980093,43

980093,49
980093,53
980093,62
980093,70
980093,78
980093,95
980093,93
980093,73
980093,59
980093,45
980093,30
980093,12
980093,04
980092 ,95
980092, 86
980092,97
980092,98
980092,75
980092,48
980092, 31
980093,73
980093,19
980093,17
980092,55
980056,38
980098, 84
980100,23

980100413~

FREE

AIR

-21,80
«-24 .90

-25,17

-25,.73
-26,18
-25,91

-26,28 -

-27.01
~26,.,92
-27,37

-28058-

-28,91

-30,02
-30.“7_

-30087
-3101Q
-31070
-31,90
-32.43
-33071
-34022
-3“.55
-35.19
-35,62
-18037
-5.37
6.73
S.40
-5.84
-5.00
-3.14

(=STTOTTT=L63VTT V10 =163067 3 -

SIMPLE

BOUGUER T.C.

-180,57
-181,59
-182.17
=182.55

~183,19
-183997 -

-184.24

=185.41
"186016

~186465
~187.24
-188.15
f188.18
-188.74
~189,.,09

-189,37

-189.58

=190.24

=190.86
-191.43
=192,.,40
-192,.,88
~193.20
=193.62
=-193.,73
=176.,48
-165.,94
=167.05
f166070
=169,67
-163,76
-162.76

-.10
-o11
-.12
-e12
-e11
-o13

" ell

52

1425

«90
+55
16
e15

COMPLETE

BOUGUER

-180,51
-181,.51
-182,10
-182.49

-183.14°

-183.93
-184,22
-185.“2

' =186,18

-186,.,68
-187,.,29
~188,20
-188,23
-188,79
-189.,15
-189,43
-18906“
f190|30'
-190.94 -
-191,53
-192,51
-193,00
-193,32 .
-193,73
-193,.86
=176.34
-165.42
~165.81
-165,80
-169.12 .
-163.60
-162,61



vSTAT)

LY462
LY4o3d

LYae4

LY4es
LYubé
LY467

LY468
LY469
LY470
LY471

Lyy7e.

LY473
LY474
LY475
LY476
LY477
LY478
LYa479
LY480
LY4sl
LY4E2
LY483
LY4B4
LY48S
LY486
LY4s?
LY4s8
LY469
LY490
LY491
LY492
LY493

Lyagy

39,

39,

LATITUDE

39
39,
39,
39,
39.
39
39
3G,
39,
39.
39,
39,
39,
39,
39,
39,
39,
39,

8.86
8.54
9.32
9.35
8.27
7.62
6.99
6.69
5.75
6.65
5.50
5.36
h.76
3.51
3.15
2.77
252
5.59
5.88
39, 6.12
39,
7.56
T.23
39, 7.16
39, 7.01
36¢52,.28
38.52,.,20
38¢52.11
38+51,81
38¢52473
38.52.82
38¢52,.,89

39.

38+52496 112.29.44 1443,

7.97-

LONGITUDE

112.25.60
112.27.14
112.26448
112.27.92
112.28436
112.28.63
112,28.31

11226477

112.27.93
112.21.14
112.28.42
112.26.94
112.26.22
112.30.72
112.30.,17
112.29.78
112.29,.,59
l12431.72
112.30.55
112.29.22
112.29.,29
112.30.83
112.31,92
112.34.,44
112.34.88
112.27.90
112.28.47
112.29.58
112.30,39
112.,27.52
112.,28.,37
112.28.93

ELEV,

1412,
1405,
1408,
1405,

1407,

1405,
1405,
1406,
1407,
1455,
1409,
1406,
1409,
1494,
1449,
1439,
1433,

14610'

1438,
1416,
1406.
1443,
1451,
1445,
1437,
1455,
1455,
1457,
1453,
1447,
1445,
1444,

OBSERVED

GRAVITY

979657495

- 979652.47

979656456

979652466

979650 .24
97965066
979651410
979654 .80
979648403
979643459
97964576
979648462
979646 ¢ 56
979620416
979627.81
979630459
979631.77
979629.17

-~ 979636420

97964424
979649.84
979638.06
979634.96
979628416
979627.85
§79591.95
979591.53
979589.80

979589.63 -

979593.78
379593.37

.. 979593.09
'979593,03

THEOR.,

GRAVITY

980099,76
980099, 48
980100,16
980100,20
980099,23
980098.,66
980098,11
980097, 84
980097.02
980097,80
980096.78
980096 .66
980096, 14
980095,03
980094 .71
980094 ,39
980094417
980096,87
980097.12
980097, 34
980098,97

980098,60

980098,31
380098,26
980098,.12
980049,91
9800u49,84
980049,77
980049,51
980050,30
980050,39 .
980050,45

FREE
AIR

-6.13
-13,49
.=9,05

14,11

-15,13
-13.36

-g.16
"'1"’.86

=5.37
-160 19
"1"‘;2“
-1y 084
-13.98
=19 .75
-20,06
-16.79
-17.17
-16.10
-15,32
-150 19

-15.73

-26.,89
-9,03

-9.28
-10047
-11,51

-9,84
-10099
-11.63

~"980050,51 =12.13

"~ SIMPLE -
BOUGUER T.C,

-163,90
-170.47
-166.47

=172.10
=171.42
=170.42
=166.28

-172.,09 -

=167.91
«173.65
=171.33
=-172.,27
=180.87
-181.67
=-180.61
=-180.23
-180,07
=177.85

-174.34

=-172.,41
=176.45

'177082.

-185,58
=-187.44
=171.59
=171.88
-173.24
-173.86

-171.59-

=172.,50
=173.03

-173{39 .

=171.,06

 ;10
02
«05

me01

'002

'-002

«00
- 06
«03
43
.02
.08
oll

018

Ol
02
L)
'005

-, 0u

'001
-0l
-,06
400
'007
-+10
69
61
50
i3
72
58
50

el

COMPLETE
BOUGUER ~

-163.80
"170.“5
-1660“2

-171,07

=-172,12
-171.44
-1700“2
~166,22
-172,06
-167.49
-173.63
-171.25
-172.,13
-180,69
-181.63
~-180.,59 -
-180.19"
-180.,12

-177.89

-174,35
-172.,45
-176050
-177.82
-185,65
=187.54
-170,90
-171.27
-172.74
-173.,43
-170q87
-171,92
-172.53 -

2172.95

A



STAT.

LY495
LY496
LY497
LY4s8
LY&99
LYS500
LYS501
LYso2
LYS0U3
LYSO4

© LYS05

LY506
LY507
LY508
LY509
LY510
LY511
LY512
LY513
LYS514
LY515
LY516
LY517
LY518
LY519
LY520
LY521
LY522
LY523
LYS24
LY525
LY526
LYS27

LATITUDE

38.53.61
38.54.21
38453.76
38+53.33
38454463
38.55.78
38455459
38455,.,90
38.58.17
38457.23
38456.83
38.56.52
38456.50
38.56.49
38.56.71
39. 1,33
39. .83
39. .10
38459.25
39. W45
39. 1,59
39. 3,03
39. 5.81
39, 6,40
39. 6.U46
39. 6.54
39¢ 6456
59. 6459
39, 6471
39, 6.83
390 6.97
39. 7.09
39e 734

LONGITUDE

112.28.80
112.29.38
112.29.70
112.29.69
11230413
112.29.65
112.30.38
112.30.80
112.30.44
112.27.91
112.27.91
11237449
112.38.06
112.39.18
112.40,06
112431413
112.31.75
112.31.33
112030061
112.33.51
112.32.49
112.34.49
112,34.35
112.34.22
112.,33.96"
112.33.69
12433443
112.33.16
112.32.91
112.32.65
112.32.40
112.32.22
112.31.67.

ELEV.

1433,
1430,
1431,
1435,

1428, .
1425,
'1“300“

1431,
1439,
1420,
1422,
1432,
1430,
1427,
1426,
1409,
1409,
1412,
1425,
1418,
1423,
1429,
1430.
1439,
1442,
1443,
1444,
1453,
1458,
1465,
1461,
1485,

1449,

OBSERVED

" GRAVITY

979595.59
979596.80
979595.62
979593.99
979597.74
979597.27
979596483
979595.78
879595,35
979600.92
979600.05

979579.02.

979578464
979578466
979579,.55
979632411
979630.91
979632, 74
979597.69
97962514
979626403
979621.90
979629.51
979629405
979629455
979630.18
979630.62
97962914
979629.23
979628462
979630456
979633.05

979636..06

THEOR.,

GRAVITY

980051,08
980051462
980051.21
980050,83
980051,.98
980052,99
980052,83
980053.10
980055.10
980054 .27
980053, 92
980053,64
980053,63
980053,62
980053, 82

980093,12

980092,67
980092,.,03
980056,05
980092, 34
980093,34
980094,62
980097.06
680097,.,59
980097.64
980097,.70
980097.73

980097, 74

980097,86
980097,96
980098,.,08
980098.20
980098,41

FREE
AIR

-13q12
-13.61
-13,92

=13.45 ..

_16.00

-14,77

-15,62

'=15,81

'15.0“
-15,09
-32,75
-33077
-SQO67
-26007
-26,.,98
-23.62
-18.54
-28.3“
-31.80
—26.22
-24,40
'23;07
-22,24
-21,45
‘20.12
-18.73
-17,39
-16059
-16.19
-15,20

SIMPLE

- BOUGUER

-173,32
-173,37
-173.83
f17u.30
f173009
=175.23

=174455

f175057
f176q56
~173,76
f173098
=192.,75
=-193,54
=194,10
~193,66
-183058
=184,45
-181,.,38
f177081
-188.02
~-187.30
-191.46
=186.04
=185,23
-184,23
-183.,49
=182.84

=182+53

-181.,65
-181,05
-179,89
~178.77
=177.12

T.C.

1)

 «38

38
W40
32
029
30"
22
o19
o 34
036

-07

-007
-,08
-,11

¢ 05

03

07

«08
~.04
-,03
-010
-.11
-.10
-.08
-.05

-, 03

‘902
«02

04

«08
006

‘-902_

COMPLETE
BOUGUER

-172.84
-172.99
-173.45
-173.90

-172077 S

-174.,94
-174,25
-175.,35
-176,37
-173;“2

' =173,.,62

~192,82
-193,61
-194,18
—193.77
-183.,53
-184,42
~181,31
-177,73
-188,06
~187.33
-191.56
-186,15

_'185033

-184,31
-183,54
-182.87
-182,55
~-181,63
f181001
-179,.81
-178.71
-177.14

vL



STAT.

LYS528
LYS29
LY530
LYS31
LYS32
LY533
LYH34
LY53S
LY536
LYS37
LY538
LYS39
LYS540
LYS4l
LYS42
LYHL3
LYSLY
LYS4S
LYS5L6
LYSL7
LYOS4s8
LYS49
LY550
LY551
LYS552
LYS553
LYS54
LYS5S
LYS56
LYSS7
LY558
LYssg

LYSe0

LATITUDE

39.
59
39,
39.
39,
39.

7.38
7.46
7.59
8.27
8.69
9,05
39. 8,23
39. 9,65
39‘10.11
39.10.29
39410.30
39. 9,29
39 8,55
39, 7.96
39.12.25
39.13,00
39.13.67
39.14,28
39.12.87
39.12.83
39.13.70
39.12,82
39.12.,83
39.12,81
39.14,22
39.14,58
3914,.,59
3941039
59. 7.52
39. 8,41
39, 9,28
39, 9.28
39+ _9.28_

LONGITUDE

112.3141

112.31.15
112.34.03
112.33.52
112.32.62
112431.95

112.31.94

112.31.17

112430443 -
'112428.96

112.26.08
112.23.14
112.22.73
112.21.63
112.29.,95
112.,30.46
112.,31.18
112.31.99
112.28.49
112.24,94
112.24,4,25
112.23.99
112.22.86
112419,57
112.20640
112.22.28
112.22.84
112.25.49
112.20.03
112.20,03
112.20.03
112.18.91

ELEV.

1447,
1447,
1446,
1445,
1438,
1414,
1440,
1412,
1412,
1406,
1413,
1444,

1445,

1453,
1398,
1394,
1393.
1393,
1402,
1439,
1450,
1450,
1474,
1572.
1580.

15200‘

1503,
1423,
1469,
1476,
1476,
1497,

112018,35.

1512._ .

OBSERVED

GRAVITY

979636493
979637.20
979630, 44
979633443
979637.09
979644467
979637.39
97964873
979652.87
979657.71
979660415
979652476

879649456

979646400
979662481
979664 .44
979663.95
979664402
979667.97
979664430
979664 +66
979662460
979657419

979633.92

979637447
979653.05
979657.+16
979660403
979642423
979642420

. 979641.70

979637.26

97963416

THEOR .

GRAVITY

980098 ,45
980098,52
980098.63
980099,23
980099.61
980099,93
980099,20
980100,45
980100,87
980101,02
980101,02
980100,13
980099, 48
980098,97
980102,76
980103, 41
980104 ,02
980104 ,55
980103, 30
980103,27
980104 , 04
980103,26

980103,27

980103,26
980104,49
980104,81
980104,83
980101,11
980098,58

980099,36

980100,13
980100,13

980100,13 .

FREE
AIR

-15,10
-14,74
=-22.08
-19073
-18075
=-19,02
=17.30
-16005
‘12.22
-4,73
-1.91
-4,08
-4,60

-8,.,50

-8.65
-10,13

—10.78-

-2.57
5.18
8.16
6.69
8,69

15,64

20,67

17,32

16.04

-2. 12

-3.13

-1.62

-2.,90
-,95

_a55..-

" SIMPLE

BOUGUER T.C,

~176.76
~176.44
~183.62
-181.29
=179.44
=176.99
-178026
-173,.,81

-170.02

=1664+60

=162.66
=163.22

-165,52
~166496
=-164.,73
=164,48
=165,81
~166.40

-159,28

~155,65
-153,90

-155030_

~155,99
=-159,98
~155.,93
=152.54
-151.88
=161.,07
=167.28

~166¢58

-167.86
-168.22

« 04
«05
5S4

"~ o443

1

001
o 04
02
«09
09
« 04
86
22
39
33
+08
.10
.12
13
03
o1lb
25
22
33

'« 75
84

54
46

10

«50
«50
48

Y -Y-

¢

 COMPLETE

BOUGUER

-176.80
=176.49
~-183,08

-180,86
- =179,45

'177003
-178.24
-173,90 -

=170,11 e
-166464 . - -
-160,80: i
=163,00 ' s
~165,13 7 "

~166.,63
-164,81
-164,.58
-165.93
-166,53
-159,31
-155,51
-153,65
-155,08
-155.,66
-159.23
~-155,09
-152.,00
-151.42
-160.97
~-166,78
-166,08
-167,38
-167.60

2168439 ——¢67 -—=167,72 - ——3 -




STAT.

- LYSe1
LYb62
LYb63
LYS6H

LYS66 .

LY565
LYS67
LYSe8
LY569
LY570
LY571
LYb72
LYS73
LYS74
LYS75
LYS576
LYS77
LY578
LYS79
LY580
LYS81
LYs82
LY283
LYS58Y
LY585
LYbB6
LY587

- LYbss

LYbSE9
- LY590
LY591
LYb92
LY533

- 39.

LATITUDE

39. 9.28
39, 9,28
39,10.,12
39.,11.08
39. 8,40
39, 8.85
7.51
7.51
39, 8.18
39, 7.73
39,14,65
39413.93
39.11,94
39.11,93
39411.93
39.11.94
39.,12.83
39.,12.70
39.12.53
39.13.45
39.13.88
39.14.21
39+11.006
39,10.16
39410,33
39.,10.64
39, 6.25
39, 6,40
39, 6.24
39. 6,47
39, S5.87
39, 5,62
39

39.

LONGITUDE

112.16.67
112.15.52
112.,15.83
l12.15.82
112.16.,38
112.16.68
112.16435
112.15.,53

112.15.52

112.17.21
112427423
112.27.88
112.22.97
112.22.30
112.21.17
112.18.80
112,16.90
112.16.23
112.15.18
112.16.10
112.15.88
112.15.30
112.184.17
112417455
112.22.18
112.24.00
112.36.62
112.37.13
112.38.18
112.39.31
112.38.74
112.39,58

ELEV,

1557,
1599,
1614,
1656,

1548,

1546,
1546,
1571,
1570.
1527,
1420,
1415,
1462,
1473,
1497,
1566.
1658,
1693.
1730,
1721,
1767.
1820,
1568,
1559,
1462,
1447,
1401,
1400,
1400,
1397,
1398,
1399,

5.56.112¢39.97 __1398,...

OBSERVED

GRAVITY

979625.,00

- 879617.51

979615432
97960852

979624402

979625.47
979623.09
979616472
979617.98
979628,.,08
979670.93
979670473
979655.34
979652.92
979647.67
979632.16
979614.54
979605,.95
979595,16
979598, 36
979588.,87
979578.02
979628.14
979626495
979648479
979655.88

979628,99

979628.29
979627.17
879627.84
979627.86
979628655

979629.27

THEOR,

GRAVITY

980100,13
980100,13
980100,87
980101,73
980099,35
980099, 74
980098.56
980098,56
980099,16
980098,77
980104,87
980104 ,24
980102,48
980102,47
980102,47
980102.48
980103,27
980103,16
980103,01
980103,80
980104,19
980104 ,48
980101,70
980100,91
980101,05
980101,33
980097.45
980097,59
980097, 44
980097 ,64
980097,12
98009690

- 980096,84_

FREE
AIR

S.41
10,72

12,60
17.81

2.30

2.89
1.58

3.03

3.27
«5S4
4.19
3.04
3.87
5.,13
7.22
12,95
22,96
25,29
26,03
25,62
29,95
35.13
10.38
7.24
-1.16
1.04
~36.,07
-37 .28
“38025
-38.75
"37 .73
-36.72

36632

. SIMPLE

BOUGUER T.C,

~168.60
-167,93

=167.79 .

-167.24

=170.66. . .

~169,90

-171.17

=172,.,55

-172.,18
=170.,10

~-154.,47
=155,06
=159.45

-159,.,51

-160.08
=162,05
'162033
-163,91
=167.30

" m=166.69

-167.50
=168.26
=-164.86

-167.01

-164,51
-160.64
-192,65
-193,.,72
=194,69
-194,83
-193.99
-193.02
-192,49

.89
1.11
1.09
1.28

«88.

«93

1,02
1.16

1.10
.81
«03

’001
28

'034
45
«95

1.24

1.19

1.18

1.55
1.90
235

«98

« 84

«30

16
-017
‘018
-o20
-o21
-e20
=20
-.21

COMPLETE .
BOUGUER

-167071
~166,.82

'-166070

'165096
-169,02
-169.73
-170,15
-171,39
-171,08
-169,.29
-154,44
'155.07
-159.17
-159,18
-159.63
-161,10
-161,09
-162.,73
~166.12
'165.1“
~165,60
-165.91
-163.88
-166.17
-164,.,21
-160.48
-192,82
-193.90
-194,89
-195,04
-194,19
~193,22

_°192070m

~J
o

.



STATQ'

LYS94
LYS595
LY596

LY597

LY598
LYH99
LYeUO
LYo01
LY6l2
LYe03
LYelOy
LYeU5
LYeUu6
LYo07
LY608

LYous -

LY610
LYoll
LY612
LYel3
LYol4
LY615
LYeolé
LYbl?7
LYels
LY619

- LYez0

LYozl
LYe22
LYee3
LYech
LYe25
LYo2e

39,

LATITUDE

39.
39
39.

5.80
6.14
6.63
7.19
6.37
5.85
S5.46
4,90
4,00
4.83
4.58
7.88
8.25
5.86
39, 8.46
39, 9,34
39.10.11
39.11.09
39, 4.07
39. 3.98
39, 3.88
39. 3.78
39, 5.53
39s 6.39
39, 3.29
39, 2.59
39, 1.88
39, 1.45
39, l.46
39, 42
39, .58
39. 1.45
39,

39.
39.
39,
39,
39.
39,
39
39,
39,
39,

LONGITUDE

112.41.00
112.42.03
112.43.03
112.44.25

112.43.68

112.42.53
112.41.86
112.41.61
112.41.00
11z.41.12
112.40.48
112.36.58
112.37.20
112.37.10
112.36.92
112436493
112.37.03
112.38.06
112.,41.90
1l12.42.67
112.43.50
112.44.40
112.44.,99
l12.44.66
112.41.63
112.42.24
112.42.85
llz.44.82
112.43.70
112.44.,14
1120“3013
112.42.57

PRL LU & V- y Y

ELEV,

1395,

1399,
1398,
1396,

1399,

1400,
1400,
1401,
1403,
1399,
1398,
1397,
1396,
1400,
1395,
1394,
1393,
1392,
1402,
1403,
1401.
1401,
1399,
1398,
1408,
1410,
1411,
1415,
1411,
14185,
1415,
1412,

14115

OBSERVED

GRAVITY

979631.81
97963452
879637.06
979640.43

- 979638.62

979635.79

- 979634.65

979634 .23
97963155
979632.62
979630.68
979632.23
979631.62
97962841
979632,89
979635.80
979638425
979639.71

- 979634.01

979635.12
979637439
979639.96
979642.85
97964150

979631.70

979632.07
979631.79
879635.62
879633.21
979631.83
979629.48
979630.09

- 979627448

THEOR,

" GRAVITY

980097,06
980097,.35
980097,79
980098,28

1980097,55

980097,10

980096.76

980096.26
980095.46
980096,.20
980095,98

'980098,.90

980099,22
980097.10
980099,41
980100,18
680100,87
980101,73
980095,53
980095,45
980095, 35
980095,27
980096.81
980097.57
980094 ,83
980094 ,23
980093,61
980093,23
980093, 24
980092, 32
980092,45
980093,23
980093, 21

FREE

AIR

-31.19
-29,48
=27.15
-27,30
-29Q30
-31,02
-31.75
-33.93
“35.60
-36.91
-36.69
-35,92
-3q .2“
~32,67
=32.44
-28096
-27.45
-25,.57
-23Q11
-22,.,23
-2“ |72
-28,.58
-27.04
-26.42
-21.08
’2“.50
-23,78
-27q27
-30.2“

- SIMPLE

'BOUGUER T.C.

=190.64
-187,50
-185,64
-183.12

=-183.60
-185,74 .
=186.60
=-186.34

-187.80
=188.,14
=190,15
-191,70
-192.87
=193,12
~191,84
=190,00
=188.36

-188,00

-185.59
-184,21
-182.,15
-179.61

-178.57.
~180,92

-185.,93
-184,61
-184,09
-179,.,15
=-182.24
-~181,92
=-184,46

-185,10

-187,.,94

>‘022

.23
~e23
-, 24

-.24
. -185.97

'021

-021'

2018

COMPLETE
BOUGUER

-190,.86
-187.73
~185,.,87
~183.,36
-183,.84

-186,82
-186.55
~-188,01
“188.35
-190,36
-191,87
-193,06
-193q30
-192,03
=-190.,19
-188,57
-188022
~-185.,80
-184,42
-182,36
-179,82
-178,80 .
-181,16
-186,13
-184,81
~184,29

- =179,34

”1820“3
-182.10

=184,64

-185,29

-188,12 -

. - -

LL

O



STAT.

LY&27
LY628
LYoe9
LY630

LYo31

LYe32
LYo33
LYod4
LY63S
LY&S6
LYb37
LY&638
LY639
LYo40
LY6UlL
LYeu2
LYB4S
LYouy
LY64S
LYolu6
LYou?7
LYou8
LYbu49
LYeb50
LYe51
LY652
LY6D3
LYob4
LYeb5
LYEbL6
LYo57
LYo58
LYob9

-39

LATITUDE
39.
39,
39.
39.
39.

39,
39,
39,
39,
39.
39.
39.

1.43
2.03
2.67
3.33
3,10
2,22
3.60
3,66
4,15
4,93
4.70
8.25
39, 8.99
39, 8.90
39,10.61
39,11.38
39.11.96
39,13.48
39,.,13.50
39.13,02
39.12.85
39¢13.47
39,13,08
39, 8,37
8.88
39,
39.,11.51
39.,14,68
39,14,60
39.14,70
39.14,60
39.14,60

39 1lb460 1124424531392,

9.92

LONGITUDE

112.40.32
112.40.89
112.40.12
112.39.32
112.38.65
112.38.43
112.39.85
112.39,.,02
112.38.,18
112.38.04
112.36.66
112.37.74
112.37.76
112.38.60
112.,38.73
112.39.12
112.38.61
112.38.,58
112.39,.,20
112.39.40
112.39,86
112.40.09
112.40.58
112.43.49
112.42.,96
112.42,52
112.41.54%
112.39.56
112.,38.02
112.,39.16
112.40,.,28
112.41.40

ELEV,

1412,
1411,
1407,

1405,

1406.
1407,
1402,
1403,
1405,
1400,
1401,
1396,
1395,
1394,
1394,
1392,
1393,
1394,
1395,
1394,
1394,
1393,
1392,
1394,
1406,
1391,

1393,

1395,
1394,
1397,
1395,
1394,

-OBSERVED

GRAVITY

979624459
979627 .39
979626467
979625.54

979623495 -

979622,03

. 979627450

979626403
979626446
979627.89
979628.64
979630459
979632471
97963134
979636.98
979638, 86
979641425
979645470
979644 437
979642498
9796424 44
979644 437
97964323
979639.45
979637.08
979640445
979639419
979646481
979649446
979646 .94
979646430
979646475

979648453

' THEOR.I
GRAVITY

'980093,21
980093,73
980094 ,30
980094 ,87
980094 .67
980093,91
980095,11
980095,16
980095,60
980096 .29
980096, 09
980099,22
980099,87
980099,79
980101,30
980101,98
980102,50
980103, 84
980103,85
980103,43
980103,28
980103,84
980103,48
980099,32
980099,77
980100,69
980102,10
980104,90
980104,83
980104,91
980104 ,83
980104,83
980104 ,83

FREE
AIR

-32081
-30,.95
~33,44
-35,81

=36.84

-34,85
"36. 09
-35072
-36‘30
"35. 15
=36.75
-38 023
-3“.29
-33.55
-31,40
'27.92
-28,97
"30. 32
-30071
-29073
-30069
'2906“
-28,89
=30 '96
-33,07
=27.57
-25,14
-26081

-28,11

"27 095
-26.63

SIMPLE

BOUGUER T.C,

-190.65
~188,61

f190.68
=192.80

"=193,96 -
~194,99

?191056

=192.90 .

-192067
=~192,77
'191069
-193,90
-192,61
f194002
=-190,02

-189,11
- =187,.,06

=183.70
-184,.87
=-186.,08
’186QQ7
~185,34
-186.24
=185.43
-185.98
=186.41

~188,72
-183.47

-180.93
~182.94
~183,97
?183071

-182.,22

-.18
-019
-,19
-,19

~.18

'016
-.19
-,19
-,18
-,19

.

COMPLETE
BOUGUER

-190,83
~-188,80
~190,87
'192099
-194,414

.'195015

-191,75
-193,09
-192,85
-192,96
-191,85
-194,10
-192,82
-194,24
-190.,24
-189,33

—187029 :

'183093
-185.11
~186,31
-186070
-185,58
-186,48
-185068
~186,17
~186,66
f188096
-183,.,72
-181,16
~-183,18

~-184,22

-183096

. =182:47

8L



STAT.
LYe&0
LYeel
LY662

LYee3

LYool
LYe65
LY666
LYeb7
LYé668
LYb69
LY&70
LYs71
LYe72
LY&73
LYe74
LYG75
LYe76
LYo77
LYe78
LY679
LY700
LY701
LY702
LY703
LY704
wlool
wivle
wloz20
wluzl
wloz2
wloe3l
wloee
RN

LATITUDE

39.14.59
39.14.60
39.13.82
39413.35
39.12.32
39.11.24
39.11.64

39,12.31

39.10.56
39.10.27
39. 9,50
39.10.88
39¢13,73
39. 7,59
39. 7.60
38445.25
38450.46
38¢50.35
38.50.25
38.50.24
38.58.92
38457.90
38457431
38.56.88
38456468
38.58.28
38458,.75
38459.63
38.959.85
38459.82
38.“9. 11
38.46.48

LONGITUDE

112.43.65
112.44.67
112.43.33
1124247
112.42.67
112.42.76
112.44.02
112.44.58
112.44.,08
112.43.28
112.43.41
112.42.08
ll12.41.41
112.,45.90
l1z2.47.01
112.,21.91
112.22.19
112.21.53
112q200“9
112.19.98
112.47.64
112.45.43
l1l12.44.68
112.43.83
112.42.66
112.21.12
112.23.21
112.23.72
112.22.30
112021017\
11226401
112.24.68

ELEV,

1391,
1393,
1392,
1393,
1404,
1412,
1430,
1451,
1400,
1394,

1394,

1407,
1392,
1394,

. 1394, .

1684,
1700,
1789,
1928,
2008,
1438,
1422,
1423,
1424,
1424,
1521,
1469,
1465,
1483,
1502,
1504,
1646,

38049455 1124284321477,

OBSERVED

GRAVITY

979649.42
979650476

979647494
979646453

979642456
979639.27
979638420
979635.68
979642 .59

979642.61

979641467
979637.25
979645475
979646437
979651 .41
979517.80
979535,52
979515.45
979482,03
979462435
979598,32
979594 .87
979591 . 34
979588.20
979585.10
979583.66
979597.99
979600.,22
979597.12

'979592,66

979574479
979537.87

. -979584.461 -

THEOR,

GRAVITY

980104,83

980104,83

980104,14
980103,72
980102,82
980101,85
980102,22
980102,80
980101.26
980101,01
980100,33
980101,55
980104,05
980098,63

.980098,65

980043,75
98004833
980048,23
980048,15
980048,13
980055,76
980054,85
980054 ,34
980053,97
98005379
980055,19
980055.61
980056, 38
980056.57

580056,55

980047,14
980044 ,83

980047,52

FREE
AIR

-26.02
'24.13
-26.64
-27.22

-26.90'

-26.72
-22y69
-19027
-26057
-28038
-28.64
-30022
-28065
-21,93
-17.11

~6,23 .

11,85
19,28
28,76
"33,95
-13058
‘21.16
-23,72
-26,19
-29f30
-2.22
-4 .39
-3,98

-1062'

-.;2
-8,32
092

-7016 

SIMPLE

BOUGUER T.C,

~181,51

- =179.82

~182.19
-182,93

-183.85

f184.55
~182,50
-181.47

-183.04

~184,09
-184,35
=-187.40
-184,23
=177.76
=172.,86

=194 ,46

-178,13
~180,66
=186.68
=190.,45
-174,.,31
-180909
-182.82

=185,40
~188.43

=-172,20

=168.,54

=-167.,75
~167.44
=168.21

- =176.38

-183,02

=172.22

=25
+07
‘011
-y23
48
'023
-.21
83

‘010
1.15
73
57
o713
92
1.57
2,90

'COMPLETE

BOUGUER

-181.76
-179075
"182030

-183,16

-183.37
-184,78
-182.70
-180.64
-183.14
-184,33
-184,60
-187051
-184,48
-177.,99
-173.,10
-186,36
-173.50
-173.23

=175.24

-177.42
-174,45
-180,23
-182.96

. -185.52

-188l53
-171,05

,-167081
--167018

-166,71
-167.29
-174,81
-180,13

WO =171528



SV S

STAT.

wiloaz
wluas
wlo3g
wlduo
wlOhl
wioue
wWIloud
wIous
wlua?7
wiuug
wlis1
wioss
WIiSe
wilus9
wloes
wlte?
wlle9
wlu76
wlo79
wiliosl
wluge
wloaa
wlogy
wilogg
wlioe
Wilio3
wiloy
wllos
wlios
wllie
willd
wltlie

wili7.

LATITUDE

38447.,31
38.45.26
38.47.35
38¢46.,27
58..46.90
38.,46.70
3851476
3852413
38.54,21
38+56.34
38.49,.56
38.46.56
38.46.08
38.48,91
38.45.18
38.45.44
38.48.10
38.50.91
38056.13
38.58.82
38459.51
368455.87
38452.67
38.51.80
J38453.81
38 454,34
38.51.12
38451.99
S8.48.23

38452460

38e51,.71
38¢53.70

58053459 112¢26.405--1447, -

LONGITUDE

112.23.59
11222405
112.26.21
l12.27.02

112.28.58 -
112.29.99

11226493
112.29.01
11229417
112.29.91
112.32.12
112.32.52
112.32.53
112+34.65
112437460
112.44.57
112.40.30
112.37.00
112.31.11
112.31.38

112.34.55 .

112.37.27
112.33.07
l12.41.45
112.37.76
112.38,10

.112034075

11203“.40
11224466
112.23.82

112.22.99

l1z2.22.64

ELEV,

1663,
1699,
1539,
1588,
1540,
1530,

1456,

1457,
1429,

- 1423,

1435,
1482,
1508,
1455,
1606,
1562,
1496,
1508,
1429,
1429,
1423,
1443,
1433,
1455,
1465,
1458,
1465,
1460.
1547,
1493,

1554,

1549,

OBSERVED
GRAVITY

979535.84
979517.60
979562.29

97955034
- 979562.78
. 979565436

979590.23
979589.36
979596487
979597.93
979587.73
979573.98
979567466
979579447
979532.64
979533,10
979551.95
979561473
979595,35
979595,24
979586.23
979576.86
979591439
979565.05

- 979571.23

979571.33
979576491
979579.43
979562454

979582.48 .

§79567.92
979573433

- 979593400

THEOR.

GRAVITY

980045,55
980043,75
980045,60
980044 ,64
980045,19
980045,02
980049, 46
980049,78
980051 ,62
980053,48
980047 ,54
980044 ,90
980044 ,48
980046 ,97
980043 ,69
980043,91

' 980046.26

9800u48,72
980053, 31
980055,67
980056,28
980053, 08
980050,27
980049,49
980051 ,26
980051,72
980048,91
980049,66
980046 .37
980050,19
980049, 41
980051,16
980051,06

FREE
AIR

3,59

“1,71

~8.45
-4,29
-7.17
«7.53
-9,.86
-9,68
-13o76
~16.53
-1306“
"'11 . 36
-18061
=-15.41
-28,80
"32.72
-21.,45
"16.88
-1903q
-30 085
-30.89
=-16.75
=-35.55
"30 028
-20-00
'19.7“
-6,53
~6.87
-1.93
32
-11.62

SIMPLE
. BOUGUER T.C,

=182,30
~191,65
-180.,44
~181.76

~179,29
. =178.53

-172.62

=173.57

=-173.48
=175.54
=177.40
=179.26
‘1?9;94
-181.19
-194,92
’203.37
-199,90

~190,06 -
=176.63

=179,10
-189,92
=192,18

'=176.88
-198,13.

=191.67

=193,30

-183.71
-182,90
=179.40
=-173.,77

_"175.62

=~172,86

=-173,31"

3.60
7.20
1.96
2.34
1.50
1.40
-« 94
59
40
31
53
1.11
1.35
40
+50
37
27
21
e 06

'006
7905

24

'oou
« 09
'qu
18
15
247

2900_
3.01

2.23

T 498

27

COMPLETE
BOUGUER

-178,70
'184,45
~-178,48
-179.42

=177.79
-177,13 |

-171,68
-172,98
-173,08
-175,23
-176,87
-178.15
~178,59
-180.79

-194,42 -

-203,00
-169,63
-189085 .
-176,36
-179,04
-189,98
-192.23
-176,64
-198,17
-191,58
-193,31

A-183053'

-132075
~176,93
-171.77
-172.61
-170.,63

-172,36 " -

08



STAT.
willis
wilzi

wlie3d
wlle?

“WIl29 -

wIis2
WIl33
WIiads
wIl39
wiigqo
wllgl
wlib?
willes
vwileé
wilie?7
wiie8
wll70
wil72
WIii73
wIli7s
wli7e
WIi78
wIii7o
wilgo
wlisl
wIllé3
wIlgs

wllo3d

wligy
wWlzo2
Wwléis
wlzais
wlzieé

LATITUDE

38.54.40
38455.26
38.56.19

38056012'
38¢57.33

38.57.88
38.57.88
38.56.11
38.55.27
38.55.,22
38¢57.74
38.48.22
38¢57.60
38459,.63
38¢59,63
38.59.84
238.58.63
39. 429
39, 2.24
39 4416
39, 4.87
39. 6.86
39, 7.10
39¢ 7.10
39, 6498
39, 8,97
39. 8,42
39, L49
39, 72
39 1,18
39, 1.90
39, 2.84

39¢-3¢13-112+15+88 -

LONGITUDE

112.26.04
112.25.19

112.25.48

112.22.38

112.22.04

112.26.80
112.27.93
112421426

112.17.21

112.16.70
112.18.36
112.16.,69
112.19.39
112.19.18
112.17.79
112.16.67
11241744
112.18.69
112.17.76
112.16.86
112416466
112.17.48
112.18.90
112.19.47
112.21414
112.23.65
112.24.55

112.24.55

112.27.67
112.20.41

112.15.,63

112.16.68

ELEV.,

1442,
1445,
1440,
1492,

1499,

1424,
1419,
1526,

1825,

1964,
1596,
2902,
1572,
1548,
1618,
1726.
1661,
1568,
1571,
1553,
1558,
1514,
1488,
1477,
1454,
1435,
1421,
1448,

1415,
1526,

lese.
1600,
1625,

- OBSERVED

GRAVITY

979595,27
979596 , 44
979599,08
979585, 05

979587.48 -

979603,00
979601.70
979577.52

979515.62

979486441
979566407
97926076
979569.62
979579,50
979563441
979503.75

979554.11

979612.07

. 979614.81

979619.17
979619.50
979630.29
979638.00
979640.14
979641.98
979654 .45
379655495
979641.47

. 879639.98

979624.98

979589.61.

979610437
979605402

. THEOR,

GRAVITY

980051,78
980052,54
980053, 35
980053,30

980054,36

980054 , 84
980054 , 84
980053,28
980052,55
980052,51
980054,73
980046, 36
980054 ,59
980056,38
980056,38
980056.57
980055, 49
980092,21
980093,93
980095,60
980096,23
980097,99
980098,20
980098,20
980098,09
980099, 86
980099, 36
980092, 38
980092,59
980092,99
980093,62
980094 ,45
980094 ,70

- FREE
AIR

-11.39

-10,12
-9,99

=7.87

4,25
-12;44
-15.25

-4 ,85
26,45
40,17
3.79
110,03
23
99
6.25
-20.11
11.20
3.74
6.71
2.84
3.96

- 47
-.85
-2.29
-4.49
-2.64
-QQ77
-3.99
-15.75
3.08
16.38
9,68
11.70

SIMPLE
BOUGUER

=172.60
=171.65

. =170.,90

=-174,61

=171,81"

-171,58
-173.85
=175.40
=177.60
=179.41
'17“Q57
-214,35
=175.50

- =172,09

=174 4,56
—213005'
=174.45
-171051

-=169,89
- =170.74

-170,14
-169,69
-167.22
=167.36
-169,98
-163,00
-163.64
-165.86
-173.,97
-167.54
-172.,10

‘-169015

-169.89°

T.C.

+86
+93
.72
1.48
1.17
'040
.32
1.88
5.69
4.98
2429
15.32
1.83
1.42
1.90
3.02
2.26
1.39
1.31
1.33
1.49
«84
«65
+59
b1
19
o15
45
- 19
1.05
2.35
1.57

1.87

COMPLETE

BOUGUER

-171.74
-170,72
-170,18
-173,13

"=170.64

-171,18
-173.53
-173,52
-171,91}
-174,43
'172028
-173.67
’170067
-172066
-210,03
-172019
-170.,12
'168058
-légoQI
-168.65
-168085
-166.77
-169,57
-162081

.'1630“9

'165.“1
-173.,78
-166,49
~169.75"
“167058

‘=168402

18



STAT.

wizis
wlze2
wlees
wlzze

“wWlee? -
.39.12.81

Wlz29
wicao
wizgal
wlzs2
Wil233
wizag
wilz58s
wiceo
wigzi
wIazs
wlgze
wlg27
wlsazs
wWlbe8
WIuao
Wwigst
wilgse
Wlud3
wlsdy
wIlqg3s
wIihie
wlud?7
wigss
wIa3g
wli4o
wlsyl
WIgy3
wlubi

LATITUDE

39.
39.
39,
39,
39,

8.40
9.28
9.28
9.32
'8016

39.12.60
39.13.18
39.11.93
39.11.04
59¢10.17
39.11.94
39.10.47
39414.51
39.14.60
39.12.82
39.12.81
39.14,63
39.12.82
39.14,.38
39.13.69
39.13.69
39.12.82
39.12.82
39.12,.,82
39.10,59
39, 9.02
39410.57
39.11.34
39.11.99
39.10,77
39. 6.19

LONGITUDE -

112.15.52
112.,17.78
112.21.15
liz.21.92

112.19.74

112.17.78
112.15.71
112.16.26
112.20.03
112.20.03
112.20.02
112.24.54
112.24.56
112.21.12
112.24.26
112.24.43
112.23.43
112.26.06
112.18.91
112.18.50
112.20.02
112.21.15
112.22.29
112.21417
112.20.05
112.22.83
112.26.09
112.26.82

112427499

112.29.03
112.29.09

112436468
394-9¢37-112+28+89-

ELEV.

1574,
1526.
1463,
1455,

LT

le1l8.
1713.
1707.

1527.'

1505,
1487,
1440,
1447,
1568.
1465,
1445,
1463,
1430,

1588, .
. le81.

1580.
1536,
1487,
1512,
1547,

1458,

1410,
1411,
1405.
1402,

- 1404,

1402,

~1405,

OBSERVED

GRAVITY

979618.21

979631.08

979646462
979648.57

979640472

979624459
979600.16
979601,38
97964114

979641.39

979642.02
979660.64
979657.59
979642.47
979665436
979663455
979659.62
979670495
979631.45

979614.27

979636.81
97964700
979654 .83
979649425
979639.64
979651412
979657430
979660.96
979662.76
979663,23
979660409
97962903

THEOR. -
GRAVITY

580099, 35
980100.,13
980100.,13
980100,16

980099, 14~

980103,26
980103,06
980103,58
980102,47
980101.68
980100,91
980102,48
980101,19
980104 ,76
980104,83
980103,26
980103,26
980104 .86

980103,.26 -

980104,64
980104,02
980104,02
980103,26
980103,26
980103,26

-980101.29

980099,91

980101,27

980101,95
980102,52
980101,45
980097,40

- 97965150~ 980100 ,21

FREE
AIR

4,62

1.76
-1,97
-2.42

20.83"
25.86
24,59
9,56
4.31
.18
2.64
2.94
21.69
12,63
6.27
7.98
7.28
18.20
28,43
20,35
17.00
10.62
12.76
13.78
-.06
-7.54
-5, 04
~5.62
-6,57
-7.98
-35,74

“_ls;zq,;

3,51~

\ 4 v .

SIMPLE

BOUGUER T.C,
-171.31 1,09
-168.76 076
~165,51 = +66
=165,10 30
-168,27 52 -
-160,08 1.17
=165.65 1.20
=166.20 1.33
-160,79  +58
-163,96 53
=~166.09 51
-158.35 015
-158,79 - .13
=153.60 .76
-151911 28
-155.25 019
~155,59 27
-152,.51 15
-159,27 «89
-159.,47 1,54
=-156.24 82
-154,.,69 62
=155,64 39
-156q29 51
-159,12 469
-163.,08 - .24
';65011A voO?
-162.64 03
=162.,65 =.02
-163029l -.05
‘16“094 -,06
-192,43 =17
~172%24 =05

COMPLETE
BOUGUER

-170,22
-168,00
-164,85
-164.80

-167+75 -

“158092'

| =164,.,45

-164,87
-160,21
=-163,43
-165.58
-158,20
-158,66
-152,.84
-150,83
-155,07
-155,.,32
-152.36

' =158,38

~3157.,93
-155,42
-154,07
-155,25
-155,78
-158.44
-162.84
-165, 04
=162.61
-162,67
-163.,34

«165,00

-192,60

=172529

28



STAT,

WI4s3
wlusy
77101

77102

- 77119

77120
77121
77122
77125
77127
77129
77130
77132
77133
77134
77135
77139
77140
77202
77205
77230
77233
77234
77235
77236
77237
77239
77240
17241
77242
77243
77244
77245

LATITUDE

39, 6.85
39, 5.99
38,5812
38456412
38456437
38.56.48
38456446
38.56.45
38455.32
38.53.15
38,55.81
38456408
38.52.64
38453.30
38.53.78
38454.21
38452,52
38451.91
38448410
3848425
38446480
38450.40
38450438
38450437
38450.23
38450.23
38450491
38450491
38450491
38450.91
38.50.91
38450.90

38¢50593-112+33+66— 1436,

LONGITUDE

112.27.63
112.27.56
112.21.69
112.22.37

112:32.86 -

112.38.19
112.35.98
112.35.43
112.30.23

112.26433

112.20.,38
112.20.14
112.24.,70
112.27.19
112928003
112.28.76
112.33.10
112.34.,02
112.26.20
112.28.70
112.24.,08
112.264¢35
112.26.90
112.27.84
112.28.33
112429415
112.30.24
112.30.71
112.31.39
112.31.90
112.32.49
112.33.08

ELEV,

1406,
1405,
1511,
1492,

1423,

1429,
1427,
1429,

1430,

1447,
1584,
1588,
1470,
1443,
1437,
1430,
1430,
1454,
1529,
1501,
1602,
1474,
1472,
1466,
1468,
1462,
1453,
1453,
1443,
1442,
1431,
1431,

OBSERVED

GRAVITY

979652.70
979649.76
979582.29
979584.98

~979592.41"

979578459
979583.23
979584 .27
979597.05
979593.31
97956534
97956430
979586 495
979594 ,73
979595.96
979596 .88
979590.88
979581 .35
979568 ¢00
979573.63
979547402
979582.95
979583.91
979586 .93
979587 .86
979588.98
979589.12
979588 456
979590403
979589,28
979591,28
979589.86

THEOR.,

'GRAVITY

980097,98
980097,22
980055,05
380053,30

"980053,52 "

980053,62
980053,59
980053,59
980052,59
980050,69
980053,02
980053,25
980050,23
980050, 82
980051.24
980051,62
980050,13
980049,59
980046,26
980046, 38
980045,10
980048,28
980048,25
980048,25
980048,12
980048,12
380048,72
980048,72
980048,72
980048,72
980048,72
980048,72

"979587?20**9800¢8775'

FREE
AIR

-11.44
-13071
-6,43
-8.00

=21,95

-34,01
-29 . 87
-28,37

-14,23

-10,.88
1.16
1.09

-9,65

-10.93

-11.79

-13031

-17.92

-19,59

~6.,55
-9,70
-3,80
-10,36
-10.14
-8.92
-7.28
-7.85

-11.21

-12036

-13.31

-14,36

-15,73

-18.45

=178.90

° L 4 ®
SIMPLE COMPLETE
BOUGUER T,C. BOUGUER
=168.57 03 -~168,54
=170.81 .05 <=170.76
-175.,29 1,05 =174,24
=174468 1.49 =173.19
“180,98 .12 =-180.86
- =193470 =.07 =193,77
~189,38 =.02 =189.,40 .
-188,05 =~,01 -188,06 .
-174,03 .30 =173,73
=172.57 93 ~=171,64
'175086 20“1 -173.45
=176:¢36 2433 =174,03
-173,92 1.55 -172.,37
=172.12 73 -=171,39
=-172.39 «57 f171.82
i173016 4l “172.72
-177074 025 -177049
-182,05 21 =~181,84
=177.36 1.71 =175.65
=177.38 1l.14 =176.24
-182,79 3,67 =179,.12
=-175.11 1.27 'l73.84
~174461 1.13 =173.48
=-172.73 .91 =171.82
=171.31 .84 ~-170,48
=171.27 1.82 =169.,45
-173,58 52 =173,06
-174,08 49 =~173,59
~-174.60 42 ~174,18
=175.53 38 -=175.15
-175.68 37  =175.31
=177.23 = 33 =176.90
31 =178,59

€8



STAT,

77252
77253
77254
77301

77503

77504
77305
77306
77307
77508
77309
77310
77311
77312
77513
77314
77316
77320
77324
77327
77328
77330
77335
77336
77557
77558
77339
77340
77341
77342
77343
77544

71545 -

LAT1ITUDE

58.50.01
38.50,.,00
38.50,38
38458.76

‘38.58,.76

38459,.41
38459.55
38¢59.63
38.59.64
38.59.64
38459,.64
39. .51
39. 72
39. .91
39, 1,10
39, 1.40
39. 1,59
39 2.03
39 1414
38458.75
38458475
38.58.75
39, 4.66
39. 5.16
39. 5,87
39. 4.94
39, 3,97
390 2.78
39, 2.17
39. 2.83
39. 3.72
39¢ 4.35

3974851123458 -

LONGITUDE

112434420
112434074
112.35.66
112421417
112.23.42
112,24 .62
112.25.14
112.25.67
112426423
112426481
112427448
112.27.79
112428429
112.28.72
11242916
112.29.68
112430445
112432416

112.3“053‘

112.20.30
112.18.92
112.17.81
112.30.47
112.31.32
112.32.,00
112.32.57
112431.90
112.31.67
112.30.,65
11233014
112.33.50
112.34.00

ELEV.,

1448,
1453,

1478,,.

1514,

1469,

1451,
1441,
1434,
1426,
1421,
1416.
1419,
1415,
1415,

1417,

1415,
1408,
1425,
1423,
1530,
1563,
1625,
1479,
1478,
1452,
1461,
1466,
1468,
1411,
1437,

1440,

1437,

122,

OBSERVED

GRAVITY

979582.59
979579.51
979572439
979586453

979597.81

979602.38
979605.07
979606447
979606470
979606, 85
979605.66
979639.77
979638.83
979637.94
979635490
979633.87
979634.14
979626 .62
979622.16
979582, 06
979573.70
97956138
97962402
979623.82

979631.91

979625.41

979624.08

979621.90
979633.77
979623.01
979623.78

979624.92
979628.45

THEOR.,

980047,93
980047,91
980048,25
980055,61

980055,61

980056,20
980056.31
980056,38
980056,38
980056,.38
980056,38
980092,40
980092,59

'980092,75

980092,92
980093,19
980093, 34
980093,73
980092,95
980055,61
980055,.61
980055.61
980096, 04
980096 ,49
980097,12
980096,29
980095,45
980094 .41
980093,87
980094, 45
980095,23
980095,78
980096,22

GRAVITY

FREE

AIR

-18056
-20113
-19067

-1,99

-6.11
-6.44
=7.46
=-9,67
-10.94
-13,64
-14059
-17.04
-18028
-19084
-22,51
-24,65
-27.30
-31;82
.=1.27
33
7.09
=-15.63
-16,58
-17001
‘20.15
-19,03
=19,53

.-2“.71
=-28,05
'27001v

-27.28
-29,08

4,62

SIMPLE

BOUGUER

=180.34
’182.“6
=184 ,86

'171913»

=168,72
-168.22
-167.51
-167068
=-169,01
-169.76
-171.92
-173.22

’1750183

=176,36
=-178.,15

- =180,68

-182.01
=186.57
-190.78

“172029.l

=174.29
174,43
-180.,90
-181.74

~-179Q31

-183,.36
~182.,83
=183,56
=182,37
~188.61
=187.95

=187.91 =.
=187.93 "=

T.C,

32
- +28
18
1,06
. +69
¢51
46
38
34
29
26
«19
016
13
10

007

~188704

.“i)'

BOUGUER

~180,02
-182.18
-184,68
-170,07
~168,03

=167.,71

«167.,05
-167430
~168,68
-169.,47
-171.66

- =173,03

-175,02
-176,23
-178,05
-180.,61
-181.,94
~186,60
-190,86
~-171,03
-172.55
-172.,35
~180,80
-181.71
-179.,37.
-183,39

~182,85

~183,53
~182.,30
-188.,67
-188,03
-188001

COMPLETE

.-G
&S



STAT.
77348

77550
77351

71355

77561

LATITUDE

39.
39,
39.
39
39,

5,30
6.64
7.23

« 36
«86

LONGITUDE

112.35,.,20
112.,35,79
112.34.16
112.31.79
112.33.08

ELEV.

1418,
1423,

1447,

1410,
1415,

OBSERVED

GRAVITY

979628466
979627.78
979629433
§79631437
97962631

THEOR,

980096.61
980097,79
980098,31
980092,.,27

980092,70

GRAVITY

FREE
AIR

-30,30
-22058

-25,87

"29 . 77

. SIMPLE

- BOUGUER T,.C,

~188,78
=189,93
~184,23

~183.40

-187,88

-e13
‘014
«02
« 0l

’002

COMPLETE

BOUGUER

-188.91
-190,07
-184022
-183.36
~187.90

6



APPENDIX B

LIST OF PHYSICAL PROPERTY MEASUREMENTS



Table 3. DENSITY MEASUREMENTS

87

The technique used to measure the densities is described by

Carrier (1979).

Rock

Type

Rhyolite
Rhyolite
Rhyolite
Obsidién
Travertihe
Travertine
Arkose
Limestone
Sandstone
Basalt
Basalt
Limestone
Sandstone

Limestone

Sample Location

. Latitude -
izNorth)

38°54.79"
138°54.79"
138°54.79"
38°54.79"

38°50.66'

138°51.99"

39°02.09"

139°02.09"
139°02.09"
38°53.21"
139°06.71"
139°04.05"

39°02.09*
39°02.09'

ADry :

‘Saturated ‘ Percent
Longitude Density - Denéity | Porosit}
(West) (g/cc) (g/cc) Percent
112°29.78' ~ 2.50 2.38 13 .
112°29.78'  2.46 ©2.20 33
112°29.78'  2.64 2.37 29
112°29.78" 2.42 2.32 13
112°29.78'  2.68 2.55" 13
112°29.87'  2.62 2.28 38
112°19.78'  2.69 2.61 8.
112°19.78' - 2.85 2.82 3
112°19.78'  2.78 2.60 16
112°31.96' 2.6l 2.22 4
112°32.91' 2.57 2.52 5
112°18.89' 2.72  2.72 <o.5€
112°19.78'  2.67 2.61 6
112°19.78"  2.73 2.71 1 f



Table 4. MAGNETIC SUSCEPTIBILITY MEASUREMENTS

The technique used to measure the magnetic susceptibilities is

described by Carter and Cook (1978).

" Rock

Type

" Basalt

Basalt
Basa1t
Basalt
Basalt
Sandstone
Sandstone
Arkose
Arkose

Limestone

Travertine

Rhyolite

Quartzite

Sample Location

 Latitude
‘ iNorthS_

38°56.50"
38°53.21"

© 39°08.88'

39°01.68'
39°02.03"
38°53.29'
39°02.09'
39°02.09'
38°52.65"'
39°02.17"
38°51.30"
38°54.79'

~ 38°45.36"

Longitude
“Tiest] —

112°33.15"

112°31.96"
112°42.96°
112°30.88"
112°27.68"
112°19.25"'

' 112°19.78"

112°19.78"
112°18.22'
112°19.53'
i12°29.36'
112°29.78"

- 112°32.53"

Magnetic

~ Susceptibility

(cgs x 100)

63.2 .
333.9
370.8

65.2

63.0
8.5

5.4
9.0
9.0
11.2
9.0
155.1
8.0
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PROGRAM DESCRIPTIONS



I. Descriﬁtion and Guide to Terrain Correction Program'(CHUCHU)'.:v

For the gravity survey, terrain'cdrrections for a fadial'distanCe~.
of between 0.895 and 166.7 km from each station were calcu]ated using
a computer program written initially by Plouff (1966, 1977) and

modified by Godson (1978, written communication) for the U. S.

'Geologica]“Survey. The program was modified for use on the University .

of Utah UNfVAC 1108 digital computer and is available as:a program
file, CHUCHU. A comparisoh of the results from over- 1000 stations 
from this éurvey,and a gravity survey by Gabbert (1980) has shown that
CHUCHU givés results which agree with the U. S. Geological Survey
program to:within a round-off error of 0.02 mgal. |

For th1s study, the inner-zone terrain corrections to a rad1a1
distance of 0.895 km were calculated by hand using the Hammer (1939)

zone charts. Gabbert (1980) is «currently completing a pre11m1nary;

‘study of the accuracy of CHUCHU which will provide some guide]ines;on

the terraiﬁ conditions for which hand terrain corrections are
necessary for'the inner zones. At present, CHUCHU offers the optian ‘
of ca]cu]at1ng terain corrections for radial distances of 0.0, 0. 895
1.53, or 2.615 km from the station to a radial d1stance of 166.7 km.
CHUCHq ac;esses terrain data stored on a magnetic tape to creﬂte
terrain maps digitized at 30 sec, 1 min, and 3 min oanrc interva]s!of
the area to be used for the terrain corrections. The 30 sec digiti?ed

terrain data are used to calculate the terrain corrections for radih]

distances 6f between 0.0 and 5.0 km from'the station. Additionally,

‘the inner-zone terrain corrections are calculated assuming a ground

surface which is sioping between the station and the compartment; and
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a complete circular join (for use with hand terrain corrections) is

~calculated (Plouff, 1977).

The 1 min digitized topography is used for radial distances of o

| ,between 5.0 and;Zi.O km. from the station-and the 3 min topography‘v

béybnd 21.0 km.' For_fhe 1 min'and 3 min digitized data, the program |
calculates thefterrain correction using flat-topped compartments. A
correction for the earth's curvature is éalcu]ated beyond 14:km. All
terrain locations and distances are calculated in.a 1atitude-1ongitude
reference system. | |
The program appears to give reasonably accurate and repeatable |

results and is therefore an improvement over hand terrain corrections.

For the approximately 900 stations in this survey, the computer costs

were approximately $30. The cost for hand-computed inner-zone terrain

corrections are estimated at about $300 (based on 900 stations @ 6 min

- per station times $3.00 per hour). This represents a significant cost

savings over comp]ete hand terain correcfions, assumed to be about
$4000 (@ 1.5 hours per station).

Plouff (1977) has shown that the program incorporates
improveﬁents over the terfain correction program of Kane (1962) which

has been used in the past at the University of Utah. CHUCHU appearsi ‘
3

to be a significant improvement in the calculation of terrain

corrections for gravity data at the University of Utah. Additional
study of this technique by Gabbert (1980) and during future gravity
studies should result in a more precise understanding of the accuracy

of this program.
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_ Execution of CHUCHU--CHUCHU is simple to use but may require half an

hour or moreﬁtime to execute on the compUter. Beéause'all of the file
m&nipulationﬁis done inside the program,'the_user néeds only a mihiméi
understandin@ of the computer. Before eXecuting the program;ba data'
file must e%ﬁstlcontaining the gravity information fdr eaéh:sfatjon,
The format used for the'data is the same as the format of tHe~output
from the red@ction program; but repeat stations and headings must bé
deleted. The format is as follows:

STAT. NO., QAT (deg, min), LONG (deg, min), ELEV

(A6, IA, IX; F6.2, 14, 1X, F6.2, 2X, F6.0)

***Note, noffi]e used in this program éan have a name longer than 5
characters. .

The following is a sample of the execution of the program.



>@XQT,U CHUCHU.ABS

ENTER INPUT GRAVITY FILE NAME
>BLRKI.
.- ENTER SECOND BOUGUER DENSITY
>2.5

ENTER FILE TO STORE TERRAIN CORRECTIONS IN
>FILT.

ENTER 1 FOR REPEAT -RUN OF SAME AREA; OTHERWISE A 0

>0 »

ENTER LOWER RIGHT LAT & LONG BOUNDARY OF DATA, DEG & NEAREST 15 MIN

>38,30,112,0

ENTER UPPER LEFT LAT & LONG BOUNDARY OF DATA

>39,30,113,0 |

ENTER O IF STATION ELEVATIONS ARE ABOVE SEA LEVEL & ON LAND ENTER 1 IF STATIONS ARE ON LAND & SOME
ARE BELOW SEA LEVEL ENTER -1 IF STATION ELEVATIONS ARE DEPTHS BELOW SEA LEVEL. ENTER -2 IF STATION
ELEVATIONS ARE DEPTHS OF BOTTOM BELOW STATIONS

>0

€6

ENTER INNER-TERRAIN DATA-SPACING- (15 OR-30)

~



>30
ENTER DISTANCE IN KM (0.,.895,1.53,0R 2.615) WHERE COMPUTER CORRECTIONS START
>.895

| @ASG,A BLRKI.
STATUS = 0
GUSE  9.,BLRKI.

STATUS = 0
@ASG,UP FILT.
STATUS = 0
@ASG,UP FILE3.
STATUS = 0
@USE 8. ,FILE3.
STATUS = 0

ENTER NUMBER OF TAPE CONTAINING ELEVATIONS
>1674

OASG,TR  1.,8C9,1674

@ASG,UP - TERRI.

STATUS 0

6



‘. L 4 L 4 |
QUSE 10. ,TERR1.
STATUS = 0
@ASG,UP TERR2.
STATUS = 0
@USE  11.,TERR2.
STATUS = 0
GASG,UP TERR3.
STATUS = 0 |
QUSE  12.,TERR3. 4
STATUS = 0
@FREE,A 9. STATUS IS 0
@FREE,A 10. STATUS IS 0
@FREE,A 11. STATUS IS 0
@FREE,A 12. STATUS IS 0
@FREE,A 14. STATUS IS 0
TERRAIN CORRECTIONS COMPLETED

TIME: 231532 MILLISECONDS.

NORMAL EXIT.

g6
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CHUCHU uses two densities, the first density will always be 2.67
g/cc. The program automatically assumes this-valde for the first -
density,'but will also calculate terrain corrections for the secondl
density épecified{ CHUCHU creates two new files in the user's space.

The first ffle will contain a listing of the terrain corrections

~ without headings for subsequent use. The name of this file must be

- specified as a five (or less) character name, which is not currently

catalogued.‘ The second fi]e, named FILE3, will contain headihgs and
an.explanation 6f the output, as well as ény error messages. No
previous fi]e‘with this name should exist in the user's space or it
will be erased and written over.

During the execution, three terrain files are created in the

user's spacé. TERR]1 contains 30 sec digitized topography, TERR2

~contains 1 min digitized topogrpahy, and TERR3 contains 3 min

digitized topography.‘ These files are large and should be deleted
after a]]kthe terrain corrections are complete. However, creating
these files is one of the more expensive parts of this program. »If a
second run fs anticipated,'the computer costs can be reduced by
retaining the terrain files and entering a 'l' to signify a repeat run
during the execution.

To create the terrain files, the boundaries of the survey area .
must be input to the nearest 15 min of latitiude and Tongitude outside
the survey area. Within Utah, all stations are assumed to be on 1ané
and above sea level. No other options have been tested for CHUCHU.

The inner terrain data spacing for Utah is currently 30 sec. CHUCHU

may be modified at a later date to accept 15 sec data.
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The terrain corrections can be started at radial distances‘of

- 0.0, 0.895, 1.53, or 2.615 km from the station. These distances

correspond to the station location, or zones'F, G, and H,

- respectively, of the Hammer zone charts. If the terrain correction is

started at 0.0 km, the user has the option of calculating an inner

terrain correction to ahy of the above Hammer zones, except zone F

~ which requires 15 sec digitized terrain data.

The terrain data for Utah are currently stored on tape number

A1674. Because this number may change in the future, the user should

check for the current tape number.
Figure 13 is a flow diagram of CHUCHU and a program listing

fo]]bws.



DRIVER : TCPRM . . TCPRG

Reads gravity file name. Initializes map info, reods MAPS . ~—3 It required -creates maps.
Reads output file neme. radii for inner corrections. | —R—d-——-l— FI—C—i—__
. t .
CONTRL ASG Assigns gravity file, outpul Determine outer boundary sads drovity file. Calculates
g tile, and FILE3. . ded 1 h 1 . conversion from geographic to
, ISn PRGLIB Creates array _'l‘_‘__‘_ __°'_'£ ___"i T_"_p'_ rectangular coordinates.
description. o fo assign tile. : ] ,anid'gf':": 9!!’!22',,,3"!},7; .~ -.-.J Calculates.T.C_ for-second.._ | .. ..—.]_
assigns tape. density. Lists final T.C. on |-
TAP CVTIN1 CVTN2 — e o —
: - Assigns TERRI. , TERR2., files. Frees file device.
Cresotes array Converts integer Converts decimal TERR3. for topo maps.
1o ossign tape. degrees and minutes degrees to integer | |} — — — — — — — READT
to decimal degrees. degrees & minutes initializes reading of moap Reads tape and writes fo map
dota.
________ fites.
Frees ftape.
® INOUT FREE
' l See PRGLIB.I Creates array
to free file.
J
GR MAPAR , ARRNG
J Determine T.C. for compari- |outside [Seh correct map data. |<—— Gets map parameters.
T
ment. Curvature corrected radius E - Sets up radii and map coor-
Loop . dinates. Converts station lo-
TRIANG Test radial distance around ' cations to rectangulor coordinate
Forms circulor inner bound- |inside Jif] station for correct elevation ™ with map.frame of reference.
ary. radius and compiles T.C. one sta - Reads maps one at @ time and
tion, one elevation at o time. - % averages 10 form block eleva-
tions. '
_ -;lﬂ_'os to files.
CPRISM GINNER ) - CENTD
Calcuiates T.C. for compart- Corrects for circular sec - - Calculates % of area outside
ment containing station. tion of square compartment. circle.
J DEXQD
- . : Sums T.C's.
i : Writes error messages on file.

" Figure 13. Flow chart of CHUCHU. ~ -
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Listing of Terrain Corréction Program

The program listing (pages 99-159) is not included in this
report. To bbtain_a listing or magnetic tape of this program,

- the reader may contact:

T. Killpack

Earth Science Laboratofy
420 Chipeta Way

Salt Laké City, Utah 84108
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II1 Description and Guide to Simultaneous Modeling Program (JOINT)

A number of computer programs are aQai]able (Snow, 1978) Which{
use inversion ﬁechniques to model either gravity or aeromagnetic data.
JOINT wa$ iﬁitially a combination of two of the prdgrams written byé
Snow (1978), MAGINV and G2HINV, and still bears a number of

similarities to these programs. However, it was found that the useof

.a Marquardt step did not significantly 1mprove the stability of the

joint inversion; and therefore a Guass method (Beck and Arno]d 1977)
was used for the inversion scheme in JOINT.

JOINT uses a Talwani 2 1/2-dimensional modeling technique
(Ta]wani et al., 1959) which incorporates end corrections for poiygons
of finite strike length (Cady, 1977; Shuey and Pasquale, 1973). The
forward problem is given as: |

9j = K g Ap-,rgf(xu], Yis 2Zij1) o , (1)
. i=1 1 3 :

where g is‘the theoretica] value of gravity or magnétics that wou]d
be observed at the j'th point on, or above, the surface. K is a
constant which depends on the type of data (gravity or magnetic) be%ng
calculated. Apj is the density contrast, for the gravity data, and:
the magnetic susceptibility contrast, for the magnetic data, of the
i'th polygon. x, y, and z are the vertices of the i'th polygon

measured from the j'th station.

To combine the two data sets it is necessary to standardize the

~data. It is assumed that some knowledge of the error in each data set

is available; and therefore an objective function was chosen to
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utilize this information and standardize the data in a mannef
suggested by Jackson (1973). JOINT is designed to find those

parameters which minimize a chi-squared objective function:
L Mfgi°-95 Y
%2 =-Z(J G-J) ' (2)
i J=1 J- . ,

where gjv‘is the‘observed value and gj‘ig the predicted value at the

j'th statioﬁ and 4 is the estimated variance for either the gravity
or aeromagnetic data represented by 93; Rewriting equation'(Z) in

matrix notation gives:

s= [ -3(p)) WG - 3(p)] (3)
il - oijz for i = J
.0 elsewhere

To minimize s, the matrix derivative of s is set equal to zero.

7ps = A (B)W [3° - 4(§)] =0 (4)

“ ' T
Y NPT 2 =2 9
where A(p) =3vpg(p) and Yp -[%PI y ey apg]
Becausé G(p) is generally non-linear with respect to the parameters ﬁ,
a truncated Taylor expansion about some ﬁ' is used to find the .

estimated p. This gives (Beck and Arnold, 1977):

T . =
(8')W [3° - 3(p') - A(p')ap] ~ 0 - (5)

P

> i

-p

e
[
=13

or



Solving equation (5b) iteratively to find the best estimate of p for
the k'th iteration gives: | |

- . -‘ - =T== - =T:=

pktl = ok 4+ (A wa)-1 A wa. - (6)

JOINT is an interactive program, but it is recommended that the

gravify‘and aeromagnetic data, as well as the model parameters, be:
stored in a data file to be added during the execution of JOINT. The
following is.a listing of the program output and the data file used to

obtain this output.



exqr,u JOINT ABS

THROUGHOUT THIS PROGRAM 1=NO, O=YES

INPUT PROFILE IDENTIFICATION

@ADD BB1.

INPUT NO. OF POLYGONS IN MODEL .

INPUT THE UNITS OF DISTANCE TO BE USED. KM=0,MI=1,KF=2

STATION AT WHICH THE COMPUTED & OBSERVED VALUES AGREE

INPUT AMBIENT FIELD,INCLINATION,AZIMUTH, TYPE OF MAGNETIC FIELD DATA
- TOTAL = 1,VERTICAL = 2

TOTAL NO. OF STATIONS IN PROFILE

INPUT GRAVITY,MAGNETIC VALUE,DISTANCE, ALTITUDE

INPUT NO, OF SIDES DENSITY, SUSCEPTIBILITY CONTRAST ,STRIKE LENGTH
INPUT X,Z COORDINATE FOR EACH VERTEX

. INPUT NO OF SIDES,DENSITY,SUSCEPTIBILITY CONTRAST,STRIKE LENGTH

INPUT X,Z COORDINATE FOR EACH VERTEX

INPUT NO. OF SIDES,DENSITY,SUSCEPTIBILITY CONTRAST,STRIKE LENGTH

msa: faf Pl T TR P —

INPUT X,2 COORDINATE FOR EACH VERTEX
INPUT NO OF SIDES,DENSITY,SUSCEPTIBILITY CONTRAST,STRIKE LENGTH
TNPUT ¥,Z COORDINATE FOR EACH VERTEX

POLYGON NO. 1 DENSITY -.20000 SUSCEPTIBILITY  .00070
STRIKE LENGTH 10000000 |
X VERTICES  Z VERTICES - REF
-1000. 000 000 11
1000, 000 000 1 2
45.000 1.940 1 3
24,400 2.840 1 2
10.175 40000 1 5
.000 4.00 1 6
~1000. 000 4.400 1 7
-1000. 000 000 1 8

g9r



POLYGON NO. 2

DENSITY

STRIKE LENGTH 100.00000

X VERTICES

-1000. 000
1000.000
45.000
34,200
33.400
26.790
26.550
24.400
23.400
23.300
22.100

22.000

21.300
21.200
20.250

.000

-1000.000

POLYGON NO. 3

N ad

—) et wed el end el el ) owid wwd w=d
L) . e

- Z VERTICES

-000
DENSITY

STRIKE LENGTH 100.00000

X VERTICES

.000
20,250
20.100
19,800
19.600
17.500
15,200
14.400
13.600
10,175

8.500

.000

@v-l:-wwmmm—n-—a

Z VERTICES
1.500 -
1.305

.810

.635

.000

.000

-.20000 SUSCEPTIBILITY

PR N NN

20000 SUSCEPTIBILITY

.00000

.00000

PorT



"POLYGON NO. 4 DENSITY - .09000 SUSCEPTIBILITY  -.00040

STRIKE LENGTH 100.00000

X VERTICES Z VERTICES  REF
-1000. 000 000 41
.000 1500 4 2
10.175 4.000 4 3
©.000 4,400 4 4
-1000. 000 4.400 4 5
~1000.000 .000 4 6 |
POLYGON NO. 5 = DENSITY .12000 SUSCEPTIBILITY  .00250
STRIKE LENGTH  6.00000
X VERTICES . Z VERTICES  REF
15.000 072 51
23.575 .080 5 2
24.000 .09 5 3
29.825 .060 5 4
24.000 .25 5 5
23.500 227 5 6
23.200 310 5 7
21.800 220 5 8
21.200 220 5 9
20.700 .290 © 510
20,000 280 51
18.800 320 512
15.000 072 513
DO YOU WISH TO INVERT THIS MODEL? YES=0,NO=1
0

HOW: MANY ITERATIONS?

IO WHAT DEVICE DO YOU WISH TO WRITE?

?NPUT THE ESTIMATED VARIANCE FOR GRAVITY MAGNETICS

I:PD? NO OF DENSITY SUSCEPTIBILITY VERTEX PARAMETERS TO BE ADJUSTED

GoT



$O$AE NO OF VERTICAL VERTEX ADJUSTMENTS ‘
}NPUT THE REF NO.S (I J) OF THE VERTICES & ORDER NO
$0¥AE NO OF HORIZONTAL VERTEX ADJUSTMENTS

| .g TOTAL OF 1 PARAMETERS TO BE ADJUSTED

THE NEW PARAMETERS ARE: -

POLYGON NO. 1 DENSITY -.20000 SUSCEPTIBILITY ,00070
STRIKE LENGTH 100.000 '

X VERTICES Z VERTICES REF
-1000,000 A .000 11
1000.000 .000 1 2
45,000 1.940 1 3
24,400 2,840 1 4
10.175 4.000 1 5
.000 4,400 1 6
-1000.000 4.400 1 7
-1000. 000 - .000 1. 8

POLYGON NO, 2 DENSITY - 20000 SUSCEPTIBILITY .00000
- STRIKE LENGTH 100,000 '

X VERTICES  Z VERTICES REF
~1000. 000 000 2 1
1000. 000 000 2 2
45.000 1.800 2 3
34,200 2,165 2 4
33,400 - .930 2 5
26.790 1.000 2 6
26.550 1.440 2 7
24,400 - 1.420 2 8
23,400 1.440 2 9
_.210

023.300.. . 1.200.-

99T



.200

22.100 1 2 N
22.000 - 1.000 212
21.300 1.200 213
21.200 1.350 214
20.250 1.305 215

.000 1.500 216

~1000. 000 000 217 S
POLYGON NO. 3 DENSITY -,20000 SUSCEPTIBILITY .00000
STRIKE LENGTH _100.000 o

X VERTICES L VERTICES - REF

.000 1.500 31
20,250 1.305 3 2
20,100 1.810 3 3
19.800 1,635 3 4
19,600 2,000 3 5
17,500 2.000 3 6
15.200 2,300 - 3 7
14.400 3.200 3 8
13.600 3.750 39
10.175 4,000 310
8.500 3.650 311

.000 1.500 312

~ POLYGON NO. 4 DENSITY ,09000 SUSCEPTIBILITY ~.00040
STRIKE LENGTH 100,000

X VERTICES Z VERTICES REF
-1000.000 .000 4 1
.000 - 1.500 4 2
10,175 4,000 4 3
- ,000 4,400 4 4
-1000.000 4,400 4 5 N
-1000.000 .000 4 6

9T



POLYGON NO. 5 DENSITY .12000 SUSCEPTIBILITY 00250
STRIKE LENGTH 6.000 P

X VERTICES Z VERTICES REF
15,000 .072 5 1
- 23.575 .080 5 2
24,000 .095 5 3
29.825 .060 5 4
24.000 .245 5 5
23.500 .227 5 6
23.200 .310 5 7
21.800 .220 5 8
21.200 .220 5 9
20.700 .290 510
20.000 .280 511
18.800 . 320 512
15,000 .072 513
STAT DISTANCE OBSERVED COMPUTED OBSERVED COMPUTED
NO GRAVITY  GRAVITY  MAGNETIC MAGNETIC
1 .00 -180.23 -180.40 -370, -364.
2 1.55 -182.96 -182,96 -360. -360.
3 3.03 -185.52 -185.,75 -350, -355.
4 4,80 -188,563 -188.91 -349, -350,
5 8.59 -193.77  -193,67 -349. -341,
6 9.95 -194.18 -~194.26 -350, -340,
7 11.59 -193.61  -193.91 -350. ~-341,
8 12,39 -192.82  -193.29  -360. -343.
9 13.20 -192.02 -192.36 -360. -346,
10 13.78 -191.77  -191,51 -361. -350.
1 14,58 -189.25 -190.10 -360. -361.
12 15,38 -187.86 -188.44 ~360. -363.
13 15.71 -187.39 -187.72 -357. -357.
14 16,03 -186.63 -187.01 -353. -351.
15 16.38  -186.12 -186.24 -349, -345,
16 . 16.64_ . -185.38 _ -185.69.  -345,  -341.

89T



17 - 16.90
18 17.25
19 17.57
20 17.90
21 18.22
22 18.70
23 19.09
24 19.47
25  19.63
26 19.92
27 20.09
28 20.41
29  20.73
30 21.08
31 21.39
32 21.81
33 22.29
34 22.52
35 22.84
36  23.16
37 23.45
38 23.77
39 24.45
40  24.74
41  25.25
42  25.57
43 26.06
44 26,47
45  26.81
46  27.13
47  27.36
48  27.68
49  28.00
50 28,81
51  29.6]

52 —-30,01~=170.18""=170.64™

-185.05
-184.48

-183.80
-183.24

. =182.81

-181.73
-181.37
-180.53
-180. 31
-179.63
-179.43
-179.17
-178.35
-177.72
-177.23

-176.38

-175.62
-175.78
-175.43
-175.06
-175.29
~-175.36
-174,99
-174.94
-174.55
-174,23

-173.60 -

-173.36
-172.80
-172.44
~172.06

-171,73

-171,65
-170.95
-170,50

-185.15
-184.44
-183.80
-183.17
-182.55
-181.64

-180.94
- -180.24

-179.94
-179.39
-179.07
-178.44

-177.85.

-177.30
-176.85
-176.26
-175.67
-175.45
-175,20
-175,04
-175,00
-174.94
-174,67
-174,52
-174.20
-173.96
-173.52
-173.04
-172.63
-172.25
-172,01

- =171.71

-171.47
-171.03
-170,75

-342.
-337.
-331.
-324.
-312.
-300.
-302.
-305.
-305.
-305.
-310.
-315.
-314,
-3200
-325,
-340.
-325.

-321.
-318.

- =305,
-310.
-321.
-324,
~326.
328,
-330.
-332,
-334,
~336.
-338, -
-339,
-340,
-341,
- -345,
-348,
~349,

-337.

-331.
-325.
-319.
-312.
-302.

. =302.
- =307,

-309,
-313.
-314.
-313.
-317.
-331.
-343.
-346.
-333.
-324.
-312.
-308.
-317.
-328.
-334.

-334,

-336.
-338.
-339.
-341,
-342.
-344,
-345.
-346,
-348,

=352,

~360,

I I
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53  30.46 -170.34 -170.52  -346. -361. .18

14.7
54 31.29 -170.36  -170.43 -342. -358. .07 16,2
55 32.09 -170.36 -170,60 -360. -357, .24 3.1
56 33.35 -171.52° -171.85  -355, -356. .33 1.0
57 34.50 -173.40 -173.62 -338. -356. 22 17,7
58 35.50 -173.61  -174.37 -330.  -356. .76 25,7
59 36.15 -173.52  -174.53 -336. -356. 1.01 19.7
60 37.76 -174.03  -174.37 -336. -356, - .34 20.1
61 39.11 -174.40 -173.95 -337. =357, -.45 19,5
62 - 40.94 -172.24  -173,24 -338. -357. 1.00 19.4
63 42,36 -175.12  -172.66 -338. -358. -2.46 20.4
64 43.45- -170,25 -172.23 -339. -359, 1,98 20.2
65 44,97 -170.19  -171.73 -340, -360. 1.54  20.3
THE TOTAL SUM OF THE SQUARES FOR GRAVITY IS 20.862

- MAGNETICS IS 7057,

THE VARIANCE FOR GRAVITY IS .326 . MAGNETICS 110.
THE STANDARD DEVIATION FOR GRAVITY IS .571 MAGNETICS IS 11,

THE CHI SQ OBJECTIVE FUNCTION IS 747.408 COMBINED VARIANCE IS 5.79
THE PARAMETER VECTORS ARE ORDERED AS

-1

LAMBDA 1 = 46.966546
P= 1

DEL= -.0144 .

THE NEW PARAMETERS ARE:

POLYGON NO. 1 DENSITY -.20000 SUSCEPTIBILITY .00070
STRIKE LENGTH 100,000 :

X VERTICES . Z VERTICES = REF

~1000.000 000 1 1

1000. 000 .000 1 2 |
o3

. 45,000 __ 1,940 _.

oLT



24,400 2.840

1 4

10.175 4.000 1 5
.000 4400 1 6
~1000.000 4.400 1 7
1 8

-1000.000 .000

- POLYGON NO. 2 .. DENSITY -.20000 SUSCEPTIBILITY - .00000 - -
STRIKE LENGTH 100.000 _ , ‘

X VERTICES -Z VERTICES REF
-1000,000 .000 2 1
1000. 000 .000 2 2
45.000 "~ 1.890 2 3
34.200 2.165 2 4
33.400 .930 2 5
26.790 1.000 26
26.550 1.440 2 7
24,400 - 1.420 2 8
23.400 1.440 2 9
23.300 1.200 210
22.100 1.200 2 1
22,000 1.000 212
21.300 1.200 213
21.200 1.350 2 14
20.250 1.305 2 15
.000 1.500 2 16
~1000. 000 .000 217

POLYGON NO. 3 DENSITY. -.20000 SUSCEPTIBILITY .00000
STRIKE LENGTH . 100.000

X VERTICES Z VERTICES REF
- .000 1.500 31
20.250 1.305 3 2 {
20.100 1.810 3 3
19.800 1.635 3 4
3 .5 .

19.600 . _.2.000. -

ur



17.500 2.000

3 6

15.200 ~  2.300 3 7

14.400 3.200 3 8

13.600 3.750 3 9
10.175 4.000 310 .

8.500 - 3.650 3N

.000 1.500 312

POLYGON NO. 4  DENSITY  .09000 SUSCEPTIBILITY -.00040
STRIKE LENGTH  100.000

X VERTICES Z VERTICES REF
-1000.000 .000 4
.000 1.500 4 2
10.175 4.000 4 3
~.000 4.400 4 4
-1000.000 4,400 4 5
-1000.000 .000. 4 6

POLYGON NO. 5 DENSITY ,12000 SUSCEPTIBILITY .00250
STRIKE LENGTH 6.000

X VERTICES Z VERTICES REF
15.000 072 5 1
23.575 .080 5 2
24,000 .095 5 3
29.825 .060 5 4
24,000 .245 5 5
23.500 227 5 6
23.200 .296 5 7
21.800 .220 5 8
21.200 - .220 5 9
20.700 .290 510
20.000 .280 51
18.800 - .320 512
15.000 .072 513

aur



STAT DISTANCE OBSERVED COMPUTED ' OBSERVED ~ COMPUTED DIFF

NO GRAVITY  GRAVITY  MAGNETIC MAGNETIC GRAV
1 .00 -180.23  -180.40 -370. -364. 17
2 1.55 -182.96 -182.96 -360. -360. .00
3 3.03 -185.52 -185.75 -350. -355. .23
4 4.80 -188.53  -188.91 -349, -350. .38
5 8.59 -193.77  -193.67  -349.  -341.  -.10.
6 9.95 -194.18  -194.26 -350. -340. .08
7 11.99 -193.61 -193.91 -350. -=341. - .30
8 12.39 -192.82  -193.29 -360. -343. .47
9 13.20 -192.02  -192.36 -360. -346. .34

10 13.78 -191.77  -191.51 -361. -350. -.26

11 14,58 -189.25 -190.10 ~360. -361. .85

12 15,38 -187.86 -188.44 -360. -363. .58

13 15.71 -187.39 . -187.72 -357. -357, .33

14 16.03 -186.63 -187.01 -353. -351. .38

15 16.38 -186.12  -186.24 -349, -345, 12

16 16.64 -185.38 -185,69 -345. =341, .31

17 16.90 -185.05 -185.15 -342. -337 .10

18 17.25 -184.48 -184.44 -337. -331. -.04

19 17.57 -183.80 -183.80 -331. -325, -.00

20 17.90 -183.24  -183.17 -324, -319, -.07

21 18.22 -182.81 -182,55 -312. -312, -.26

22 18.70 -181.73  -181.64  -300. -302. -.09

23 19.09 -181.37 -180,94 -302, -302. -.43

24 19.47 -180.53  -180.24 -305. -307. -.29

25 19.63 -180.31 -179.94 =305, -309. -.37

26 19.92 -179.63  -179.39 -305. =313, -.24

27 - 20.09 -179.43  -179.07 -310. =313,  -.36

28 20.41 -179.17  -178,44 -315. -313. -.73

29 20.73 -178.35 -177.85 -314. -316. -.50

30 21.08 -177.72  -177.30 -320. =330, - -.42

31 21.39 -177.23  -176.86 -3256, = -342. -.37

32 21,81 -176.38  -176.26 -340, -345, - 12

33  22.29 175,62 -175.69  -325.  -334. .07
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34 22.52 -175.78 -175.48 -321. -327. -.30

5.6
35 22.84 -175.43 -175.23 -318. -=316. -.20 -1.7
36 - 23.16 -175.06 -175.07 ~305. - =312. .01 7.0
37 23.45 -175.29  -175.02 -310. -319. -.27 8.9
38 23.77 -175.36 -174.95 -321. -328. -.41 7.5
39 24.45 -174.99  -174.67 -324.. = -333. -.32 9,2
- 40 24.74 -174.94 -174.52 - -326. - --334, ~-.42 8,0~ e
41 25,25 -174.55 -174.20  -328. - =336, -.35 8.0
42 25,57 -174.23  -173.96 -330. -337. -.27 7.3
43 26.06 -173.60  =173.52 -332. -339. -.08 . 7.3
44 26.47 -173.36 -173.04 -334. -341. -.32 6.9
45 26.81 -172.80 -172.63 -336. -342. -.17. 6.3
46 27.13 -172.44  -172.25 -338. -344, -.19 5.6
47 27.36 -172.06 -172.01 -339. -345. -.05 5.6
48 27.68 -171.73 -111.71 -340. -346. -.02 6.0
49 28.00 -171.65 -171.,47 -341. -347, -.18 6.5
50 28.81 -170.95 -171,03 -345. -352. .08 7.2
51 29.61 -170.50 -170,75 -348. -360, .25 11,9
52 30.01 -170.18  -170.64 -349. -362. .46  13.4
53 30.46 -170.34  -170.52 -346. -361, .18 14.7
54 31.29 -170.36  -170.43 -342. -358, .07 16,2
55 32.09 -170.36 -170,60 -360. -357. 24 3.1
56 33.35 -171.52  -171.85 -355. -356. .33 1.0
57 34,50 -173.40 -173.62 -338. -356. 22 17.7
58 35.50 -173.61 -174.37 -330. -356. 76 25,7
59 36.15 -173.52  -174.53 -336. -356. 1.01  19.7
60 37.76 -174.03 -174.37 -336. -356, .34 20,1
61 39.11 -174.40  -173.95 -337. -357, -.45 19,5
62 40.94 -172.24  -173.24 -338., = -357, 1.00 19.4
63 42.36 -175.,12  -172.66 -338. -358, -2.46 20.4
64 43.45 -170.25 -172.23 -339, -359, 1.98 20,2
65 44,97 -170.19  -171.73 -340. -360, 1.54 20,3
THE TOTAL SUM OF THE SQUARES FOR GRAVITY IS ' 20,797

MAGNETICS IS — —---7037, - - — ' R

LT



THE VARIANCE FOR GRAVITY IS .325 MAGNETICS 110,

- THE STANDARD DEVIATION FOR GRAVITY IS .570 MAGNETICS IS 10. -

THE CHI SQ OBJECTIVE FUNCTION IS 745,314 COMBINED VARIANCE IS . 5.78
STANDARD DEVIATION IS 2.40 '

DO YOU WISH A PLOT? YES=0,NO=1
1 S S

NORMAL EXIT. TIME: 19920 MILLISECONDS.

ST
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PROFILE B-B' EAST WEST

5
.@ 0 .
A 2 :
.55,65.,254. ,1
65 -
-180.23,-370.,.0,.3048
-182.96,-360.,1.545,.3048
» -185.52,-350.,3.026,.3048
| . -188.53,-349.,4.796,.3048
-193.77,-349.,8.594,.3048
-194.18,-350. ,9.946,.3048
-193.61,-350.,11.587,.3048
-192.82,-360.,12.392,.3048
[ - -192.02,-360.,13.197,.3048
- -191.77,-361.,13.776,.3048
. -189.25,-360.,14.581,.3048
-187.86,-360. ,15.385,.3048
-187.39,-357.,15.707,.3048
‘ -186.63,-353.,16.029, . 3048
» -186.12,-349.,16.383,.3048
-185.38,-345.,16.641,.3048
-185.05,-342.,16.898,.3048
-184.48,-337.,17.252,.3048
-183.80,-331.,17.574,.3048
. -183.24,-324.,17.896,.3048
L -182.81,-312.,18.218,.3048
-181.73,-300.,18.701,.3048
-181.37,-302.,19.087,.3048
-180.31,-305.,19.473,.3048
~179.63,-305.,19.634,.3048
> -179.43,-310.,19.924,.3048
© -179.17,-315.,20.085,.3048
. -178.35,-314.,20.406,.3048
-177.72,-320.,21.082,.3048
-177.23,-325.,21.082,.3048
-176.38,-340. ,21.388,.3048
> - -175.62,-325.,22.289,.3048
- -175.78,-321.,22.515,.3048
-175.43,-318.,22.837,.3048
-175.06,-305. ,23.158,.3048
-175.29,-310. ,23.448,.3048
-175.36,-321.,23.770,.3048
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Execution of JOINT

During the execution of JOINT, the user signifies a 'yes' answer

| by typing a zerd (0) and a 'no' answer by typing a one (1). The

"~ maximum number of polygons that the program can accept is 12. The

maximum number of stations is 75. The program requires both a gravity

and a magnetic value at each station. An elevation above the surface

is required for the magnetic data. A maximum of 20 vertices can be -

~input for any single polygon.

A number of options are available in JOINT which affect the cost;

-execution time, and results. A discussion of these options follows.

1. DO YOU WISH TO INVERT THIS MODEL?

2.0

An answer‘of 1 (no) to this question results inla so]utionvof'
the forward problem only and the program skips options 2, 5,
and 6. "This is recommended during the early stages of :
mode]jng to obtain an approximate fit to the data.
If_you'answer 0 (yes) to the above, ‘the number of iterations
musfﬂbe specified. The program will do any number of iter- g
ations but significant improvements in the model seldom

occur after 2 iterations. The cost of executing the programi
is essentially increased by the number of iterations times “
the cost of the forward problem (about $0.70).

The user can have the output written to any device number (6
is standard). There is some reduction in execution time and
cost if a data file is used. |

The estimated variances of the gravity and the magnetic data
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-depend upon the user‘s knowledge of théﬁdaﬁé;' These are
used to control the weighting of the two'data sets.

5.. Any number of different parameters can, in theory, be

inverﬁed on at once. During the preliminary tests, ft was T '
-found #hat yp té five vertical vertex adjustments‘wofked- ‘1
, -well, but the horizontal adjustments Were.léss stable. It;ﬂ
. : was therefore easier to invert for‘no more than one hori;4 %
zontal vertex at a time. The magnetic susceptibility and 7
denéity parameter inversions were highly unpredictab]e. i
’ 6. To identify the parameters to be adjusted, either the f
polygon number (for density or magnetic susceptibility
invérsions)Aor the reference numbers listedvnext to the
’ _vertices must be specified. In édditioh, the order of
6ccurrence«in the parameter véctor musf be specified. If
two:or more parameters are given the»sdme order number, they
- wili be combined and adjusted by the same amount .
Figure 14 is a flow diagram of JOINT. A program listing fo]low;g.
) | - | S
|
> ‘!
!
. ;




Initializes program. Reads
data and model parometers.
Calls INVER. ~

— — — — — ——— ——— A o—

Calls PLOT.

MAIN __ INVER

Reods inversion parameters..
Calculates forword problem
and ‘A’ matrix.

Uses Gauss Inversion to de-_j

termine new model parameters.

PLOT

Plots data at equally‘
spaced intervals,

~ Figure 14. Flow chart of JOINT,

Computes effect of gravity
and magnetics for each side
of model at each station.

Determines end corrections.

Computes singular value
decomposition of ‘A’ matrix.

ROTATE

Matrix manipulation as
required by (SVD).

6Ll



Listing of Simultanéous Modeling Program

The program listing (pages 180-207) is not included in this "
report. To obtainva listing or magnetic tape of this program,

the reader may contact:

T. Killpack

Earth Science Laboratory
420 Chipeta Way

Salt Lake City, Utah 84108

\
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NOTIFICATION

b | concerning
Addenda and Evrata (dated June 12, 1980) for Topical Report
entitled "Detailed Gravity, and Aeromangetic Surveys in the Black
Rock Desert Area, Utah", by Laura F. Serpa and Kenneth L. Cook,
dated January 1980. (IDO/78 1701.a.5.3, DOE/ET28392 39, Contract

-~ No. DE-ACO7- 78ET28392)

In the attached Addenda and Errata of th1s Topical Report,
it should be qoted that in the 11st1ng of the principal facts of |
the gravity stations, only the two coiumns'giving the‘"observed
gravity" and “theoret1ca1 gravity" values were in error; and
these are corrected in the revised 1isting. The error in these
values was caused by an error in the computer program for the
printout of tﬁe listing of these two columns only, and therefore
did not invo1re the accuracy of the listing of the other columns

in Table 2. ﬁoreover, neither of these errors affectsin any

way the grav1ty maps, prof11es, and/or interpretation of the grav1ty

data in this Top1ca1 Report
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ADDENDA

The prihciba] facts of the gravity stations listed in Appendix
VA include terrain corrections and additiona] gravity stations not
Tisted in thé original report entitled "Principal Facts of Gravity
Data for the Black Rock Desert Region and Vicinify, Mi]]ard»County,'
Utéh," by Laura S. Yurich and Kenneth L. Cook (DOE Contract No.
EY-76-S-07-1601), open filed January 31, 1979 by the Debartﬁent
of‘Geology and Geophysics, University of Utah, Salt Lake City, Utah

- 84112. Additiona]]y, for a few of these stations (all of which were

designated with an "LY" prefix), corrections have been made to

these original data open fi]ed in 1979, and the corrected values

are included in the listing in Appendix A.



ERRATA

In the topical report entitled "Detailed Gravity and Aeromagnetic
Surveys in the Black Rock Desert Area, Utah" by Laura F. Serpa and |
Kenneth L. Cook, ID0O/78 - 1701.a.5.3, DOE/ET/28392-34, Contract
No. DE-AC07-78ET28392, January 1980, by the Department of Geology
and Geophysics, University of Utah, Salt Lake City, Utah 84112, errors
were found in thé listing of the principal facts of the gravity |
_stations (Appendﬁx A, Table 2, pages 58 to 85, inclusive); and a
revised listing of Table 2 is attached hereto. In the topical report,
only the two co]umns giving the "observed gravity" and "theoretical '
gravity" values were in error; and these are corrected in the attached
revised Tisting. The error in these values was caused by an erfor
in the computer program for the printout of the listing of these two
columns only, and‘therefore did not involve the acguracy of the
"listing for the other columns in Table 2..
~ In addition, errors were found in the listing of density va]ues‘
Y(Appendix B, Table 3, page 87); and a revised listing of Table 3 is
attached hereto.
None of the‘above-mentioned»errors affects in any way the gravity
maps, profiles, and/or the interpretation of the gravity data given !

in this report.
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The gravity data taken in this study were computed with reference

to a base’station designated LY002, for which the observed gravity was’
taken as 979571.84 mgal. This value was obtained from ties between

LY002 and the following base stations in the Utah gravity base station
network (Cook et al., 1971): 1) Delta, Utah; 2) Beaver, Utah; 3)

‘Milford, Utah; and 4) the University of Utah base station at Salt

Lake City,"Utah. A complete description of the gravity base station
LY002 is givéh below. Additionally, LY002 was tied to LYOOl, which
was the base station used by Isherwood (1967) and the University of
Utah gravity class of 1977. A complete deécription of the gravity
base station LYOOL is given by Isherwood (1967, p. 28).

Oescription of gravity base station LY002

Gravity Ease station LY002 is located in front of the Millard
County court House in Fillmore at a benchﬁark located beneath the flag
pole. The‘beﬁch mark is designated "U.S.G.S. H138" and is on the
sidewalk abouf 1 meter north of the f1agp6]e and about 10 meters east

b

of the county.court house building.
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Tab]e 2. Gravity‘Data -- Révised

;Exp]anat1on of Listing of Principal Facts of Gravity Stations

i' Units

Latitude S '  Degrees., minutes
Longitude i | Degrees., minutes
Elevation ? | ' ,: meters
0bserved,graVi£y ' ~ mgal

Theokética] grévity 1/ . ‘ mgal

Free -air grav1ty anomaly values mga]/,

Simple Bouguer gravity anomaly values mgal 2/

Terra1n Correc}ion (T.C.) 3/ mgal 2/

Complete Bougugr gravity anomaly values mgal 2/

Statijons faken during this study are prefixed by 'LY'. StationS'
taken by the Un1vers1ty of Utah gravity class of 1977 are prefixed by
'77' »Stat1on§ taken by Isherwood»(1967) are prefixed by 'WI'.

The follo#ing stations were not used to produce the final
complete Bouguer gravity anomaly map because they result in single
point anoma]ieg.

RN |

LY203 ~}

Ly287 | “

LY458
1/ Theoret1c;1 gravity at mean sea level, using the International
Gravity Formula.

2/ A density.of 2.67 g/cc was assumed for a11 calculations. ' E

3/ Terrain correction out to a radial distance of 166.7 km from each
station.



STAT.

LY?01
LY#O2
LY0@3
LY304
LYB25

LY226

L.YQO7?
LYao8
LYG@9
LYo1@
1Yo11
LY@1z2
LY@13
1.Yo14
LY@15
- LYB16
1Y®17
LYO®18
LY?19
LYaz2e
LYZZ1
LY@22
LY?223
LY024
LY?25
LY?®26
LYD27
LYoZ8

LYG29.

LY230
LY?21
LYB32
LYB23

LATITUDE LONGITUDE ELEV.

8.
38,

380'

38.
38.
a8.
8.

38.

ae.
38.
:‘8'
38-
38.

38.

38.
38.
38,
38.
a8.
38.
38.
38.
38.
38.
28.
38.
38-
i8.
38.
a8.
38.

(O30 2P

8. 53.95 112. 25.22

58.28
58.07
57.00
56.15
56.12

56,13

56.12
56.14
56.15
56.15
56.16
56.1%
56.18
56.19
56.18
56.20
56.34
57.54
58.75
58.75
56.75
58.75
58.75
58 .78
58.80
57.88
57.€8

57.588

57.8¢€
37.05
57.00
54.81

112,
112,
112.
112,
112.
112.
112,
112.
112.
112,
112,
112.
112.
112.
112.
112.
112.
112.
112,
112,
112,
112,
112.
112,
112.
112,
112.
112,
112,
112.
112,
112.

21.12
19.40
20.63
21.70
22.38
23.18
24,04

24.60

25.17
25.75
26.30
¢6.86
27.46
27,91
28.53
23.10
29.91
290.67
22.28
23.98
24.82
25.67
26.24
25.80
27 .37
25.80
25.66
24.25
23.13
24 .15
22.13
24.08

1521.
1565.
1535.
1512,
1492.

1472,

1458.

1449, -

1443.
1437,
1433.
1429.
1426,

1425, .

1424.
1423,
1423,
1426,
1496,
1458,
1446.
1433,
1427,
1423,
1418,
1424,
1434,
1455,
1476,
1456,
1474,
1472,

1436.

ORSERVED

GRAVITY

a79617 .87
973606 .00
979€10 .84
973613.40¢
979617.72

973623 .78

979627.91
972629 .81
979631 .14
979632 .25
979632 .70
979632 .68
979632 .76
979632.11
979631 .48
973631.04
979638.91
979632.18
972627 .57
979634 .67
979636 .34
979638.14
972638.73
979638 .61
973678 .64
979636.91
972636 .19
973633 ,74
973629 .31
979631 .14
973626 .30
979622 .56

973623.56.

THEOR.

GRAVITY

980089.41

980089.10
9E80087.53
980086.27
9802086.23

'980286.25

986086.25

- 980086.26

080086.27
980286.27
980086.29
9802 86.30
980286.32
0800 86.34
080086 .32
980086.35
980086 .57
980088.33
930090.11
980090.11
980058 .11
080090 .11
920090 .11
980090.15
980290.18
080088 .83
980288.83
980088.83
980288.83
980287.60
980387.52
980084 .30

980083.24

FREE
AIR

-2.16
-015
-3.00
-6.28
-8 .09

-8.22

-9.29

-9.83
-102.56
-11.37
-12.44
-12.50
-14.48
-15 040
-16.18

-16.52 .

~16 .09
-2.74
-5.50
-7.54
~-8.76

-11.22

-12.40

-13.95

-12.4€

-10.12
-6.08
~-4.03
-7.15
-6.26
~7.46

-10.17 _.=172.91

SIMPLE
BOUGUER

-172 .17
-175.08
-174 .57
-175.28
~174 .85

-172.75

-171.38
-171.25
-171 012
-171.18
-171 .54

-172 .89

-173.76
-174 .57
-175.24
-175.58
~175.48
-169.28
~168.47
-169.17
-169.93
-1708.52
-171 .46
-172.45
-171 .65
~170 .40
-168.71
-169.01
-169.89

"171 012

-171.99

T.C.

1.15
1.67
1.68
1.67
1.46

1.23

1.02
.89
.78
.68
.59
.52
.45
.40
34
.38
.25

.20
.86

.54
.45
.39
.34
.30
.42
.51
.69
- .85
.83
1.02
1.27

1.12

COMPLETE

BOUGUER

-171.02
-173.42
~173.61
-173.40

-171.52

-170.36
-170.36
-170.34
-170.50

-170.95 -

-171.65
-172.44
-173.36
-174.23
-174.94
-175.33
-175.28
-168.42
-167.85
-168.63
-169.49
-170.13
-171.12
-172.15
~-171.25
-169.89
-168.02
-168.16
-169.06
-170.10
-170.72

~171.79 -

65



STAT.

77252
77253
77254
77301
77203

N304

77305
77306
77307
77308
77309
77310
77211
77312

77313

77214
77316
7320
77Z24
7327
77328
7733

77335
77336
77237
77338
77239
77340
77341
77342
7343
77344
77345

LATITUDE LONGITUDE ELEV.

38. 50.01
38. 50.00
38. 50.38
38. 58.76
38. 58.76
38. 59.41
%3, 59.55
38. 59.63
36. 59.64
28. 59.64
38, 59.64
29. .51
9. .72
9., .91
39. 1.10
39. 1.40
29. 1.59
9. 2.03

39, 1.14
38. 58.75
38. 58.75
38. 58.75
39. 4.66
39. 5.16
29. 5.87
39. 4.94
39. 3.97
39. 2.78
39. 2.17
39. 2.83
3G, 3,72
39. 4.35
39. 4.85

24.20
34.74
35.66
21.17
23.42

112.
112,
11z2.
112,
112.

112. 24.62.

25.14
25.67
26.23
25.81
27.48
27.79
28.29
28,72
29.16
29.68
30.45
32.16
34 .53
20.3@
18,92
17 .81
30.47
31.32
32.00
32.5%7
31.90
31.67
3@.€5
33.14
33.50
34.020

112.
112.
112.
112,
112.
11z.
112,
112.
112,
112.
112.
112.
112,
112.
112,
112,
112,
112.
112.
112,
112.
112.
112.
112.
112,
112.

112. 3.58

1448.
1453.
1478.
1514.
1460,

1451, -

1441,
1434,
1426.
1421.
1416.
1419.
1415.
1415.
1417.
1415.
1408.
1425,
1423,
1530.
1563,
1625.
1479.
1478.
1452.
1461,
1466.
1468,
1411,
1437,
1440.
1437,
az2.

OBSERVED

GRAVITY

973611.93
973608 .82
979602 . 04
973621 .01
979632 .28

979637 .28 -

972640 .16
979641 .49
979641 .75
973641 .92
979640 .80
979644 .19
973639.3
979628, 43
972636 , 52
979624 .82
973635 .15
$79627.88
973622 .75
972616.68
979608 ,19
972505 .85
072626 . 89
979626 .88
975635, 48
972628 .29
979626 .40
979627 .53
973635, 24

979624 .65

972626 .¢4
Q73627 .59

. 979€31.25

THEOR.

GRAVITY

088877 .27
0802 77.26
98€077 .80
080000 .12
080000 .12

980091 .09 -

980091 .29
980291.41
98@MA91 .42
9802¢21.42
9RAA91 .42
98ONGZ .70
980092.21
98€093.29
a8AB93.56
oB0094.20
380N94.29
oRGNO4 .92
9897293.52
9800906.11
0r0AOM .11
ag@aca .11

980998, PO

98099 .52
a8e109.57
980099.20
980097 .77
980096 .02
981095.12
980096.10
980097 .41
280098,353
280099.087

FREE
AIR

-18.49
~20.05
-13.66
-1.90
-4.52

-6.44
-7.39
-9.62
-10.93
-13.65
-14.61
-17.02
~18.20
-19.7%7
-22.52
-24 .63
~27.29
-31.72
-1.27
.41
7.29
-15.59
-15.54
-17.01
-20.06
-18.97
-19.47
-24.66
-27.99
-26.99
-27.29

-28.98

-6:04--

- SIMPLE

BOUGUER

-186 .34
-1R2 .46
-184 .86
-171.12
-168.72

-168.22

-167.51
-167 .68
-169.01
-169 .76
-171.92
-173 .22
-175.18
-17€ .36
-178.15
-150 .68
-1R2.01
-186 .57
-169.78

-172.29

~174 .29
~174.42
-180 .90
-191 .74
-179.31
~183 .36
-182.83

~182.56 -
=162 &7

-188.61

~187 .95

-187 .61

. =187 .93

T.C.

.22
.28

.18

.69

.38
.34
.29
.26
.19
.16
.13
Clﬂ
.07
N 4rd
~.03
-.08

1.26

1.74
2.08
.1e
03
~.06
~.03

-.0z.

AT
.27
~-.07
~-.978
-.10
=11

,7,:,.51 p—
.45

COMPLETE

POUGUFR

-180.02
-182.18
-184.€8
-170.0%7
-168.¢3

16771

-167.05

-167.20
-168.68
~163.47
~171.66
~173.083
~175.022

-178.05

-182.51
-181.94

~18€.€8 -

-192.86
~171.03
-172.55
-172.25
-180.80
-1e1.71
-179.2

-183.39
-182.85
-182.53
-182.3¢
~18R .67
-188.32
-188.21

-188.,04.
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STAT.

LY@67
LYQ?ES
LYB69
LYA??
LYa71

LY@7?2.

LYO73
LYO74

LY®?75

- LYO®76

LY@"7?
LY@78
LY?79
LYoeo
LY#81
LYe8s2
LYes3
LYB3A
LYa84
LYGBS
‘'LYP86
LYO8%?

1LY@88:

LY?89
LYaca
LY®91
LYBS2
LY@93
LY?94
LY@95
LY?96
LYQO9%

LYA98

LATITUDE LONGITUDE ELFV.

8.
38q
8.
z8.
38.
8.
28.
38.
8.
38.
38.
38.
38.
38.
36.
38.
380
38.
8.
38.
38.
38.
38.
39.
39,
38.
38.
38.
28.
3g.
8.
38.

38.

56.54
56.52
56 .50
56.49
56 .53
56.64

57.30

56.56
56 .48
56 .46
56.48
56.48

56.48

56.5@
56.58
57.00
56.15
57 .06
57.26
57.70
58.07
58 .75
58.75
€.86
7.24
55.96
54 .99
54.46
53.03
52.65
58.20
58.59
59.36

112,

112, 32.69
112, 33.92
112, 24.14
112, 34.38
112, 34.59
112, 34.77
112, 35.13

112. 36.51

112,
112,
112.
112.
112,
112,
112.
112,
112,
112,
112.
112.
112.
112.
112.
11z2.
112,
112.
11Z.
112.
112.

35.96
35.42
35.20
34.98
34.74
34 .56
36.94
18.325
18.00
17.38
16.70
15.83

15.68
15.28
16.909
20.065
37.24
37.88
38.10
38.04
38.32
24.93
35.23

112,
112,

112, 34.71

16.42

1422,
1424,
1424.
1428,
1433,
1440,
1423.
1426,
1428.
143@i
1431.
1430.
1434.

1429,

1431.
16386.
1696.
1688.
1641.
1737.
1742.
1707.
1833.
1532.
1468.
1441.
1449,
1458.
1490.
1484.
1418.
1265,

1422,

OBSERVED

GRAVITY
979623.69

973622 .72

979622.01

973620 .67
a79619.75

973618 .05

973617 .81
973614 .49
979616 .49
973617 .45
979617 .74
973618.70
979619 .20
972620.15
979613 .30
979591.92
973575 .82
979580 .26
973590 .55
979572.76
973572 .45
9793581 .07
973553.42
979636 .07
973646 .59
979610.16
979606 .52
973604 .09
973596.29
879595.99
972621.15

979651.00
| 979621.48  980091.00

THEOR.

GRAVITY

980086.86
980086.83
980386.80
380286.79
980086.84

- 980087.01
- 980087 .97

980286.89
o80086.77
980986.74
980086.77
98pPBe6.77
o80086.77
980286, 80
986086.91
680387.53
080086.27
980087.62
980287.91
980888.56
9808689.10
980090 .11
080090 .11
980102 .03
980102.60
980086.00
080284 .57
980283.80
080281 .70
980081.13
980289.29
980089 .87

FREE
AIR

-24,35
-24,67
-25.34
-25.44
-24.88
-24.57
-31.02
-32.34
-29.51
-28.00
-27.43
~26.78
-26.23
-25.66
-32.01
7.40
12.92
13.56
9.085
20.23
20 .92
17.72
28.96
.81
-2.99
-31.15
-30.90
-29.77
-25.61
-27.19
-30.55
-48.51
-30.70

SIMPLE
BOUG UER

-183.29

-183.84

-184 .51
-185.06
-185 .05
—185053
-190.08
-191.73
-189 .22
-187 .84
-187.38
-186 .€2

-186.12 .

-185.39
-191.96
~-174 .79
-176.65
-175.12
-174.37
-173.92

-173.79

=173 .07
-175.92
-170 .43
-167 .08
-192.22
-192 .86
-102 .74
-192.15
-193.86
-189.05
-189.90

. =189 .64

.04

.21

. .04

-.05
-.04
-.03
-.02
-.01
-.01

.03

.2
-.06
2.55
3.53
2.68
4.12
3.73
2.84
2.63

- 3.65

.93
.51
-.05
-.04

-.02

.06
.01
-.04
1.75

- .06

COMPLETE

BOUGUER

-183.24
-183.80
-184.48
-185.05
-185.04
-185.49

-190.13

~191.77
-189.25
-187.86
-187.39
-186.63
-186.12

- =185.38

-192.02
-172.24
-173.12
-172.24
-176.25

-170.19
-170.95
-170.44
-172.27
-169.50 .
-166.57
~192.27
-192.990
-192.76

-192.09
-192.75
-189.09
~188.15

~189.70

19



STAT.

LYo34
LY@35
LY®36
LYB3?
LYe3s

LY®39. -
LYB40 .

LYO41
LY@42
LY@43
LY244
LY®45
LY®246
LY®47
LYO48
LY?49
LY@50
LY®51
LY®52
1Y353
LY0®54
LY@55
LY®56
LY®57
LY?58
LY259
LYRED
LY®61
LY262
LY®63
LY?64
LYIBSS
LYOE6

LATITUDE LONGITUDE ELEV.

28.
38.
38.
Z8.
38.

3.

28.

38.

8.

38.
3e.
38.
38.
38.
3€.
38.
a8,
38.
28.
38.
38.
38.
z8.
a8a.
38.
z8.
8.
28.
a8,
3€.
38.
3E.
38.

'52.65

54,61 112.
55 .08
53,39
57 .87
57 .87
56 .21
56 .22
56 .25
56.22
56.13
56 .28
56 .33
56,42
56.46
56,49
56 .49
56 .58
56 .50
56 .50
56.58
56 .55
53.71
53.70
53.83
53.83
53.46
53.00
53.29

112.

112,
112.
112,
112.
112,

112,
54.40
55,22
55.15
56.35

112.

112.
112,

112.
112,
112.

112,
112,
112.
112.

112,
112.
112.
112.
112,
112.
112,
112.
112.
112.
112.
112.

112.
112.

25,20
27.17
25.12

27.92.

29.04

30.20 -

30.43
38.65
30.79
31.11
31.33
21.53
31.75
31.98
32.21
32.32
22.53
32.64
32.90
33.15

33.47

23.83
22.64
21.31
20.48
20.08
cg.18
19.25
18.22
19.63
22.15

18.83
112. 19.29 _1€21.

1448.
1431.
1462.
1419,
1421.

1425,

1425.
1426.
1427,
14209.
1430,
1428.
1428,
1426.
1424.
1424.
1421.
1421,
1421,
1420,
1422,
1492.
1549.
1632.
1696.
1736.
1875.
1814.
1947.
172%2.
1613.
1737,

OBSERVED

GRAVITY

973626 .94
979629.79
979620 .36
973636 .09
973634 .67

973630.59

9736320 .26
973629 ,77
973629 .60
979628 .41
973627 .63
979627 .62
972627 .14
979626.78
979626 .94
979626 .79
973626 .69
972626 .47
979625.66
973625 .47
979624 .13
973616.35
973€05.22
973584 .40

979571.99

Q73562.65
979532 .18
979543.11
973512.10
97356¢€ .42

979592.33 -
- 973565.65
979590..60.

THEOR.

GRAVITY
980084.02

080084.70
980282.23
980088.81
280088.81

080086.36

980286.37
08086 . 42
980086 .37
980086.25
9802 86. 48
980886 .55
980086.69
9800686 .74
980086.79
980086 .79
980086.80
980086 .80
980086.80
98€086.80
980086 .87
980082.69
980082.68
980082.87
980082 .87
980082.,33
980081 .66
980082 .08
980081 .13

- 980283.71

980084.92
98/084,.80

. -D8PUYBE.58 -

FREE
AIR

-10.23
-13.31
~10.70
-14.82
-16.23

-16.02

-16.3%7
-16.50
-16.85
-17.55
-18.26
-18.87
-19.91
~20.41
-20.55
-21.59
"'21 081
-22.62
-23.12
-23.93
-5.90
.56
5.16
12.50
16.024
29.14
20.82
31 .81
14.11

5.17

16.88

SIMPLE
BOUGUER

-172.08
-173.26
-174.11
=173 .43

r:1?5zgﬁ,
-175.30

-175.65

-175.99

~-175.91
-176.58
-177.39
-177.87
~-178.49
~179.38
-179.58
-179.73
-180 .42
-180 .64

-182 .87

~-172.67

-172.58
-177.26
~177 .07
-178.00
~180 .44
-181.94
-185 .82
-176.3%7
-175.12
=177 .27

-176-.93

COMPLETE
T.C. PROUGUER
1.04 -171.04
.58 -172.68
~1.22 -172.89
W31 -173.12
,75,',2,3,, 4xf174083 e
.24 -175.06
22 -175.43
.21 -175.78
.28 -175.62
.22 ~-176.38
.16 -177.23
15 177,72
.14 -178.35
13 -179.17
.15 -=179.43
.10  -179.63
.11 -180.31
.11 -180.53
.08 -181.37
.11 -~-181.73
.06 -~182.81
1.62 -171.05
2.18 - -170.40
3.16 -174.1€
4.13 -172.94
5.70 -172.30
4.90 -175.54
8.32 -~173.63
15.59 -176.23
4.83 -173.54
3.12 -172.00
4.56 -172.71

- 2753

-174.,40

29



STAT.

LY899
LY100
LY101
LY102
LY103
LY1¢4
LY105
LY126
LY187
LY108
LY129
LY110
LY111
LY112
LY113
LY114
LY115
LY116
LY117
LY118
LY119
LY120

LY121

LY122
LY123
LY124
LY125
LY126
LY127
LY128
LY129
1Y12@
LY131

LATITUDE LONGITUDE ELEV.

38.
a8.
38.
38.
38.
38.

.38.

38.
3€.
38.
38.
38.
38.
38.
38.
38.
a8.
38.
38.
38.
38.
38.
28,
28.
38.
39,
39,
39.
39.
39.
39.
39,

59.89
58.96
57.84
57 .24
58.06
58 .54
58.63
58.91
54,51
55.32
54,20
54,19
53.75
53.56
53.41
53.21
52.97
5%,28
53.48
53,56
53 .50
53.08
54,04
54,43
55 . %1
.28
028
.89
1.83
2.25
2,26
2.26

2.98 112. 21.72

112, 34.05
112, 34.06
112, 34.72
112. 34.21
112. 33.96
112.
112.
112.
112.
112.
112.
112.
112,
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112,
112.
112.

32.06
31.12
29.25
29.67
29.71
30.52
51.04
31.38
31.61
31.96
32.31
32 .49
33.06
33.61
34 .01
34 .39
33.04
34.03
33.98
21.15
22.28
22.29
112. 22.29
112, 22.24
112, 21.72
112, 21.15

33.13 -

1420.
1422.

1418.

1421,
142a.
1418.
1422.
1429.
1428.
1427.
1429,
1428.
1429.
1437.
1438.
1434.
1432.

1444,

1440.
1447.
1446.
1451.
1443,
1433.
1434.
1498.
1486.
1501.
1472,
1459.
1464,
1482.

1453.

GRAVITY

OBSERVED

973623 .33
979622.84
979621 .65
972622.63
973622.83
973625.6%7
972628 .89
979630 .65

973629 .13

973629 .68
973628.61
979629 .67
973628.63
979626 . 40
973625.29
973625.17
9735624 .20
973622 .47
973622 .08

-G

- O800R9 .80

972618 .74

973617 .88
973614 .65
973619.21
973620 .30
979619.26
g79629 .48

973632.93

973632.02
973639.19
973642 .67
9'79641.93
973638 .05

979644.51.

THEOR.
RAVITY

380291.78
980090 .41
980288.77
9809287.87
980389.29

580289.94
980090 .34
980283.87
980085.06
0800 83,42
080083.41
980282.7¢
980082 .47
980082.25
98¢281.96
980981.61
980082 .06
980082 .35
08282 .47
980268z .28
980281.77

.980083.17

380083.76
980085.05
286092.35
980092.35
980293.26
980094 .64
980095.24
280095 .25
980095.25

9800896 .32 .

FREE

AIR

~30 025
-29.52
-28.05

-26.5¢4

-22.23
-18.71
-14.07
-15.02
-13.82
-13.67
-13.13
-12.62
-13.20
-14.26
-15.50
-13.98
-15.89
-17.19
-18.27
-19.2
~18.66
-21.24
-23.27
_059
~-.85
1.9€
-1.20
-2.33
-1.53
.14

SIMPLE
BOUGUER

-188.9%7
-187 .69
-188.02
-185.56

-186.77

~-181.17
-178.44

-173.68

-174.52
-173.55
-172.68
-172 .86
-173.24
-173.93
-174.55
-175 .56
-175.38

-178.93
-179.90
-181.53
~179.95
-181.41
-183.55
-168.063
~1566.95
-165.81
-165,73
-165.41

-165.17

-165.51

=165.,.83

.16

. 16

.88
.70
.73
.63
.57
.67
.80

€2

&‘

COMPLETE

BOUGUER

-189.02
-187.73
-188.04
-185.56
~-186.77
-185.01
-181.12
-178.16
-173.30
-174.22
-173.19
~-172.36
-172.54
-172.96

-173.€7

-174.27
~-175.32
-175.16
-176.66
-178.890
-179.76
-181.37
-179.79
-181.25
-183.47
-167.15

~166.25 -

-165.08
-165.10
-164.84
~164.50

-164.71
=165.21 - -

£9




STAT.

LY132
LY133
LY134
LY135
LY136

~LY137.

LY 138
LY139
LY140
LY141
LY142
LY143
LY 144
LY145
LY146
LY147

LY148.

LY149
LY152
1Y151
LY152
LY152
LY154
LY155
LY156
LY157
LY158
LY159
LY162
LY161
LY162
LY163
LY164

LATITUDE LONGITUDE .ELEV.

39.
39.
Sgl
29.
39.
39.
29,
39.
39.
a8.
8.
38.

38.

a8.

39.
39.

29,

3| .
39.
9.
39.
3.
8.

38.

3.72
4.42
4.88
4.86
5.85
5.75
6.65
6.64
5.52
55.85
55.22
54.86
53.45
51.80
52.54
49.64
49.57
47 .82
.20
4.84
5.87
5.87
5.75
4.88
4.05
5.78
5.76
4.05

3.12

1.21
56.18
56.18
5€.19

112,

21.71
21.19
21.15
22.28
21.15
22.27
22.28
16.00
16.26
34 .72
35.14
35.75
35.73
35.85
37.41
35 .34
32.21
26.55
17.49
15.80
16.76
17.57

112,
112.
112.
112.
112,
112,
112.
112.
112.
112.
112,
112.
112.
112,
112,
112.
112,
112,
112.
112.
112,
112,
112,
18.88
18.89
19.75
20.39
20.87
20.21
21.15
112. 27.089
112. 27.30
112. 27.68

112.
112,
112.
112,
112.
112.

18.89

1454,
1459.
1455.
1453.
1455.

1440,
1570.
1558.
1436,
1448,
1469,
1481.
1489.
1524.
1494.
1435,
1528.
1619.
1599.
1533.
15140.
1484.
1499.
15240.
1468.
1461,
1470.
1521.
1492,
1429,
1428,

1426.

OBSERVED

GRAVITY

973644.45
973644 .72
979644 .88
973643 .64
979645 .21

973646 .44
" 873650 .24

973621 .42
979623.19
973617 .28
979609 ,92
979608 .59
973605 .67
973598.54
979589 .38
973592.65
973616 .63
979595, 01
979599.78
979610 .42
973622 .43
979634.35
973641.22
9798638 .65
973633.73
979645 .20
973645.83
979642.839
973633.41

979633.27.

973632.85
979632 .74

THEOR.

GRAVITY

9806097.42
980298.45
980099.12
9809399.99
980100.55

980100 .40

980101.73
980101.71

080100.06

980085.84
982084 .92
080084 .38
380082.31
98€279.87
982080 .97
9820876.72

- 980076.62

OBPA74 .05
38@092.2%
980099.05
980100.57
9801046.5%7
980100.40
980A99.12
980297.89
980100.45
080100.41
980297 .89
980296.52
980093.73
980086.32
98£2486.32

FREE
AIR

-4.27
-3.48
-5023
-7.66
-6.33

~9.58"

-7.190
4.21
3.91

-25.40

-28.16

-22.46

-19.61

-21.84

~21.29

-23.04

-17.11
-7.50

7.16
4.81
1.94
-.24
-1,23
2‘12
4.91
-2.,22
-3.73
-1.36
- 6.26
-.03

-12.48

~12.,90

979632.45_  980086.34 -13.83

SIMPLE
BOUGUER

~-166.79

~166.56
-167 .86
-169.47
-168.96

=170 .54

-168 .06
-171.28
-170.23
-185.91

-190.01

-186 .66
-185.15
-188.27
-191.63
-190.03
-177.51
-178 .29
-173 .88
-173 .92
-169.41
-169.02
-167.10
-165.43

-164.99 -

-166 .31

-167 .03

=-165.57
-163.75
-166 .80
-172 .21
-172.52

. =-173.22.

COMPLETE
T.C. BOUGUER
.5¢ -166.25
.54 -166.02
.52 -167.34
.40 -169.07
.46 -168.50
.36 -170.18
.33 -167.73
1.14 -170.14
1.46 -168.77
.85 -185.36 .
.#5 -189.96
.02 -186.64
.87 -185.08
.14 -188.13
.15 -191.48
.18 -189.85
.52 -176.99
1.65 -176.64
1.82 -171.98
1.52 -172.40
1.13 -168.28
.95 -168.07
.77 -166.33
.80 -164.63
.85 -164.14
.66 -165.65
.57 ~-166.46
.63 -165.04
.92 -162.83
.83 -165.97
.48 -171.73
.46 -172.06
=172 .80

S e42-

(2]
S



STAT.
LY165
LY166
LY167
1Y168
LY169
LY170
LYi71
LY172
LY173
LY174
LY175
LY176
LY17%7
LY178

LY179

LY180

LY181-

LYisz
LY183

. LY184

LY1es
LY186
Lyisv
LY188
1Y189
LY1906
LY191
LY192
LY193
LY194
LY1G5
LY196
LY19%?

LATITUDE LONGITUDE ELEV.

28.
38.
38.
38.
38.
38.
28,
38.
38.
Z8.

38"

38 L]
38.
38.
28,
38.
a8.
38.
38.
38.
z
38.
38 .
38.
38.

z
s .

a8.
28.
a8.
38.
28.
a8.

38.

48.92

. 46.05

48 .09

112.
112,
112.
112.
112.
112,
112,
112,
112.
112,
112.
112.
112.
112.
112.
112,
112.
112.
112,
112.
112.
112.
112,
112.
112,
112.
1l1z.
112.
112,
112,
112,
112,

56.18
56.19
56.20
56.20
56.21
55.53
54.77

48.48
47.79
47.79
47.36
47.91
48.47
50.25
49.89
48.25
47,326
46.73
45.56

46.73
47 .26
48.02

50.23
50.72
52.09
51.60
50.90
45.53
45,36
46.51

28.19
28.75
29.30
29.78
30.00
31.61.
31.82
31.95
31.95
31.95
32.50
32.55
33.07
32.50
33.€60
32.86
35.92
36 .97
37.00
36.14
24 .75
35.94
35.€69
34 .37
35.62
36.69
37.080
37.08
34.53
35.€6
33.49
32.53

112. 31341

1426.
1424.

1422,
1423.

-1454.

1457.
1439,
1443.
1449.
1444.
1451.
1444,
1439.
1434.
1434.
1515.
1533,
1549.
1540,
1483.

1522,

1512,
1445.
1517,
1494.
1494.
1511.
1465.
1483.
1516.
1586.

1547, |

OBSERVED

GRAVITY

973631.68
973631.19
973631 .00
979630 .84
973630 .74

- 979628.67-

973617.91
979613.98
973611.79
979609 .83
973609 .65
973607 .85
Q79609.19
979€11.66
97961€.20
973617 .03
979585.19
873581 .80
9795%78.07

973578.07 -

Q79594.22
973585 .65
979591 .40
973607 .31
973591, 39
973594.04

979594 .46 .

979591.51
979608 .60
973602 .06
973591.63

972576.75
979594.57

THEOR.

GRAVITY

98p986.32
980086.%54
980986.35
980086.35
980086.36
92085 .37
98p284.25
9800875.66
o80075.082
980074 .81
o80074.21
o8@073 .37
98¢074.18
980075.31
980677.62
98¢077.29
9e0674.67
oRP373.37
980072 .45
080070 .73 -
o980871.45
2800872.45
o080273.23
080074.34
280074.45
980377.59

980078.32

080280.21
980079.59
980078.58
380079¢.68

980070. 44
98087z.12

FREE

AIR

-14.58
-15.70
-16.22
-16.59
-16.48
-16.01
-16.71
-17 .62
-17.93
-17.02
-18.74
-17.76
-19.,38
-190.28
-18.89
-17.54
~21.96
-18.50
-16.36
-17.42
-19.49
-16.10
-15.24
-21.11
-14.92
-22,.51
-22 .82
-22.52
-18.89
-18.87
-11.22
-4.25
-9.42

SIMPLE
BOUGUER

-173.97
-174.8%7
-175.28
-175.63
-175.54

-178 .53

-179.57
~-178.46

-178.98 -

-180.14
-179.94
-18¢ .78
-180.12

-179.18 .
. —177 082

-101.30
-189.85
-189.50

'-189.55

-185.25
-186.22
-184.24
~-182 .62
-134 .48
-189 .50
-189.81
-101 .41
-182 .64
~184-.63
-180 .67
-181.53

-178.98

T.C'.

37
.02
.29
27
.25
14
.19
.64
" .71
.87
.80
.89
.69
.65
.35
.43
.24
32
.36
Y4
.85
.49
.45
55
.39
.13
.14
.12

17

.15
1.18
1.52
1.56

COMPLETE
BOUGUER
-173.60
-174.55
-174.99

-175.26
-175.29

- ~178.39 -

-179.38

-177.82

-178 .51
-178.11
-179.34
~-179.05
-180.09
~-179.47
-178.82
-177.39
-191.06
-189.53
-189.15

-188.98

-184.40

-185.73 -
-183.80

-182.07

-184.09

-189.37
=189.67
-191.29
-182.47%

~-184.48

-179.49
-180.01

.f177.42

[o))
w



STAT.

LY198
LY199
LYZ200
LYZ201

LY202
LYZ03 -

LYZ204
LY2@5
LYZ06
LYZ207

LY208.

LY209
LYZ212
LY211
LY212
LYZ213
LY214
LY215
LYZ216
LY217
LYz218
LY219
LY220
LYz21
LY222
LY223
LYZ24
LY225
LY226
L1227
-LY228

1Y229

LY230

LATITUDE LONGITUDE ELEV.

38.
38.
38.
38.
38.

38.
‘Z8.

z8.

;

38.
38.

38. .

38.
Z8.
38.
a8.
38.
38.
a8.

38.

- 38.

38.
8.
38.
8.
8.
38.
8.
38.

3e.

38.
38.
38.

46 .67
46.83
46.98
47.14
47 .74

47.69‘

48.21
46.82
45.60
45.12
47.31
46.92
45,61
49.11
49.11
49.89
49.84
50 .64
51.2

52.17
52.38
52,42
52.42
52.43
52.12
51.90
51.10
50.42
49.77
49.12
49.15
49.78

3. 51.10 112,

112,
112,
112.
112.
112. .
112,
112.
112.
112.
112,
112.
112,
112.
112,
112.
112.
112,
112,
112.
112.

112,

112.
112,
112.
112,
112,
112,
112,
112,
112.
112.
112.

38 .65
29.14
28.£3
26.95
27.33
25.59
26.55
26 .65
26.35
28 .17
25.19
25.51
25.32
25.21
24 .28
23.76
23.07
23.68
22.93
23.38
24 .82
25.80
26 .36
27.20
29.02
28.37
28.35
25.55
26 .35
27.75
28.31
28.32

25.39_

1533.
1541.
1531,
1527,
1514.

1547,

1521.
1557.
1680.
1663.
1563,
1579.
1737.
1511.
1534,
1547,
1600.
1553.
1561.
1519.
14€8.
1455.

1454."

1455.
1457,
1458,
1459,

14846.
1486.

1489.
1483,
1475,

1464.

* ORSERVED
GRAVITY

973551 .88
973589 .41
979590 .80
973592 .61
973596 .40
973597 .98
q73597.51
973585.28
979555.16
973557 .17
979585.52
979580 .56
973541.30
972602.96
973596 .15
979595.26
979583.13
Q79596 .85
973595 .74
979607 .82
973617 .43
Q79620 .30
979622.08
973622 .77
973621.43
a79621 .28
979620 .04
979611.88
979608.53
979€07 .62
9739610.12
879614 .48

979616.12 .

THEOR.

GRAVITY
980072.36

380072.59
980072.81
980873.25
080873.93
9800 73.86
980074.62
080072.58
980079.78
980070.99
280873.30
980072.72
980373.99
980075.95
9800675.95
380077.09
980377.32
980878.19
380379.27

1 980080.43

980080 .73
980080 .80
982080 . 82
000080 .81
380980.36
980089 .04
080078:87
98@677 .87
980976.92
980875 .96
980076.00
980076 .94
080078 .87

FREE
AIR

. =7.48
-7.63
-9.55
-9.22
-10.31

- 1.52

~?.73
-6.82
2.82
.28
-5.45
-4 .89
6.53
~6.70
-6.41
-4.,43
-.14
—2008
-1.81
-3.85
-10 .28
~-11.43
-10,02
-9004
-9.,65
-8.82
-8.59
-9.26
~9.82
~8.84

-8.23

~7.28

SIMPLE
BOUGUER

- -178.83
-179.88

-180 .68
-179.90
~179 .54
-171 .40

-177.74.

~188.85
-184 .96
-185.60
-180.15
-181.38

.~-187.62
-175.59.

-177.87
-177 .35
-178.98
-175 .67
~-176.29
-173 .64
-174 .37
-174 .12
~172.54
-171 .67

-172.51.
-171.79

-171.67
-174.69
”175-92
-175.27
-173.99

—174 061 =

T.c.

1.29
1.41
1.64
2.09
1.50

2.00

1.54
2.72
3.59
4.08
2.34
2.38
3.59
1.93
2.57
2.84

3.67
2.65

3.27
2.46
1.56
1.17
1.00
.81
.55
.65
.73
1.57
1.35

1.09

.99

'089'
1.17

COMPLETE
BOUGUER

-177.54
~178.47
-179.085
-177.82

. =178.04

-169 .40
-176.20
-178.13
-181,37
-181.52
-177.81
-179.00
-184.03
-173.66
-175.30
-174.51
-175.31
~173.03
-173.02
-171.18
-172.82
-172.95
-171.54
-170.86
-171.96
-171.14
. -170.94
-173.12
~174.57
-174.18
-173.00
-171.26

-173.44 -

93



STAT.

LY264
LY265
LY266
LYZ267
LY268
LY269
LYZ270
Lyz71
LY272
LY273
LY274
LYZ275
LYZ276
LY277
LYZ27?8
LY279
LY280
LYZ281
LY282
LY283
LYZ284
LY285
LY286
LyYz28v
LY288
1LY289
LYZ90
LY291
LY292
LYZ93
LY294
LY295
- LYZ96

38.
38.
a8.
8.
38.

-38.

38.
38.

'38.

28.
28.
8.
38.
38.
8.
38.
38.
38.
28.
36.
28.
38.
38.
38.
38.
38.
38,
8.
8.

- 38.

1.80
78.
38.

48.23
48.23
48.23
48,24 .
48.23
48.51
49.76
50.87
50.98
50.66
51.99
51 .53
51.80
49.34
47.79
47.13
47.13
47 .54
48.90
48.90
46.90
48.90
48.90@
48.61
48.91
48.91
48.92°
48.92
48.91
48.91
46.91
48.91

112.

112.
112.

112.
112.
112.

112,
112.
112,

112,

11z2.
112.
112,

112.
112.
112.

112.
112.

112.
112.
112.
112.
112.
112,

112.

112.
112.
112.
112.
112.
112,
112,

27.54
27.83
28.03
28,32
28.€0

28 .86

25.78
24 .70
29.15
29.78
29.87
30.82
21.19
28.908
29.13
20.14
29.74
28.75
29.70
29.98
20.25
30.53
30.81
31.¢8
31.38
31.66
32.22
32.49
32.78
33.049

33.36

33.61

. 33.93

LATITUDE LONGITUDE ELEYV.

1504.
1500.
1498.
1497,
1500.

1502,

1491,
1488.
1464.
1458.
1455,
1449,
1444,
1462.
1518.
1532,
1518,
1518.
1475.
1462.
1465,
1462.

1449. .

1446,
1444,
1441,
1437.
143%.
1436.
1437.
1437,
1437,
1438.

OBSERVED

GRAVITY

979599 .54
973608 .91
979601 .97
979603 .02
979602 .38
973601 .53
973608 .00

- 973612.25

979618 .22
979618.82
979628 .21
97962@ .07
973622.07
979614 .55
979595 .72
079591 .82
973594 .25
973595.78
972609 .09
979€611.15
973611 .39
973612 .77
9793613.95
973610 .84
973613.73
979613 .86
979613 .95
979613.62
979613.%p
973612 .73
979612 .42
073612 .13

. .979611.96

THEOR.

GRAVITY

9800674 .65
980374.65
980074 .65
980274.66
o80074.65

o888 75.07

980076.91
980078.54
980078 .70
980278.22
280080.17
98€079.48
980879.87

- 980076.28

980074 .01
080073.04
980873.84
9800673 .64
080075.63
980075.62
080075.63
980075.63
982375.63
980075 .65
980275.65
980075 .65
080075.66
980075.66
980075.65
980A75.65
986275.65
980075 .65

_980075.63

FREE
CAIR

-10.398
-16085
-1004@
-9.67
-9 .38
-10.03
-8.79

-7.10

-8.69
-9046
-10096
-12.26
-12.20
-10.57

-9.84

-8.45
-16.34

-9.42
-11.45
-13,32
-12.15
-11.70
-14.53
-18.58
-16.31
-17.10
-18,26
-18.59
~-19.20
-19.47
~-18.78
-20.01

~-19.91

SIMPLE
BOUGUER

-179.089
-178.51
-177 .84
-177 .00
-177.04

-177.92

-175.45
-173 .42
-172.33
-172 .43
-173.59
-174 .22
~173.60
-173.98
-179.51
-179 .69
-180.01
~-179.09
-176 .32
~176 .73
-175.90
-175.11
-176 .49
-180.21
-177.71
~178.17
-178.88

-179.21

-179.71

-180.09
-180.40

~180.63

-180 .64 -

 COMPLETE

T‘. c..

1.31

1.28
1.22
1.17

1.18

1.27

1.58

1.94
.63
.59
.47
.42
.38
.75

1.12

1.28

1.24

1.37

.89
.89
.81

77

.76
.73
.69
.68
.60
.58
.55
53
.50
.48
.46

BOUGUER

-177.78
-177.23

-176.62

' -175.83

-175.86
-176.65
-173.88
~-171.48

-171.70

-171.84
-173.12
-173.88
-173.22
-173.23
-178.39
-178.41
-178.77

-1?77.72

-175.43
-175.84
-175.09
-174.34
-175.73
~179.48
-177 .02
-177.49
-178.28
-178.63
-179.16

-=-179.56

-179.90

-180.15
~180.18 -

o
N



SIMPLE COMPLETE

LYZ2E3

979598 .19

. OBSERVED THEOR.  FREE
STAT. LATITUDE LONGITUDE ELEV..  GRAVITY GRAVITY AIR  BOUGUER T.C. BOUGUER
LY231 38. 51.31 112. 25.20 1471. 973614.99 980279.16 -10.23 -174.65 1.60 -173.05
1LY232 38. 51.31 112, 24.41 1498. 9O79612.12 986079.16 -7.24 -173.78 2.03 -171.75
LYZ33 38. 50.65 112. 29.16 1461. 979619.02 980078.20 -8.33 -171.63 .66 -170.97
LY234 28. 50.85 112, 29.85 1459, 979618.71 280878.51 -9.56 -172.64 .59 -172.06
LY235 38. 58.98 112. 29.35 1462. 0O73618.53 9OB0@78.58 -8.88 -172.30 .62 -171.68
LY236- 38. 51.48 112. 29,18 1467. - 979619:47 980079.41 =7.24 =171.21 .59 -170.62
LY237 38. 51.61 112. 29.09 1465. 979620.12 980279.6¢ -7.39 -171.14 .59 -178.55
1Y238 38. 51.70 112. 29.26 1461. 979620.63 080079.73 -8.25 -171.55 .56 -170.99
C LYZ39 38. 51.97 112. 28.98 1459. 979620.96 98@080.14 -8.94 -172.02 .58 -171.45
LY248 38. 51.51 112, 29.60 1460. 979620.23 088079.45 -8.67 -171.86 .54 -171.32
LY241 38. 51.30 112. 29.36 1491. 979613.44 980879.15 -5.59 =-172.25 .81 -171.44"
L1242 3B8. 4€.22 112, 23.54 1611. 979577.70 980074.63 .22 -179.85 3.42  -176.43
LY243 38. 48.74 112, 22.91 1662, 9O79566.71 980074.82 4.78 -186.99 4.48 -176.52
LY244 38. 48.23 112, 24.16 1569. 973586.09 3I80074.65 -4.38 -179.75 2.88 -176.87
LY245 38. 48.23 112, 24.65 1547. O79591.11 980074.65 -6.14 -179.86 2.46 -176.60
LY246 38. 48.23 112. 25.49 1534. 973595.05 2IB0B74.65 -6.21 -177.67 1.91 -175.76
LY247 3R, 48.71 112. 26.18 1514. 979608.58 980075.36 -7.56 -176.79 1.56 -175.23
1LY248 38. 48.70 112. 26.39 1518. 973600.56 OBG®75.34 -8.88 -177.58 1.50 -176.08
LY249 28, 48.70 112. 26.63 1507. 0O70600.66 980075.24 -9.62 -178.07 1.43 -176.64
LYZ56 38. 48.70 112, 26.92 15¢5. 973600.63 2I806275.34 -10.28 =178.50 1.35 -177.15
LYZ51 38. 48.69 112. 27.21 1561. 9796M1.34 980075.33 -106.79 -178.56 1.28 -177.28
1Y252 28. 48.68 112, 27.25 1501. 979601.83 988275.31 -10.31 -178.08 1.28 -176.80
LY253 38. 48.68 112, 27.74 1496. 973604.02 98€275.31 -9.63 -176.85 1.17 -175.68
LYZ54 3&. 48.92 112. 27.75 1493. 979605.93 080275.66 -9.00 -175.88 1.13 -174.75
LY255 38. 48.90 112. 28.31 1487. 9790607.85 280075.63 -8.9¢ -175.11 1.83 -174.08
1Y256 38. 48.90 112. 28.81 1498. 973606.76 980875.63 -9.07 -175.61 1.08 -174.53
LYZ57 36. 48.90 112. 29.43 1479. O79608.76 980075.63 -18.46 =-175.77 .89 -174.88
1LY258 38. 48.90 112, 29.14 1476. 973609.31 989075.63 -10.84 -175.82 .96 -174.86
LY259 28. 48.98 112. 28.87 1477. O73609.06 980A75.63 -10.78 -175.87 .99 -174.88
LY268 268. 48.90 112. 28.66 1484. 979668.77 980075.63 -10.14 -175.57 1.00 -174.57
LY261 38. 49.35 112. 29.15 1471. 973612.89 238p@76.29 -9.46 -173.88 .85 -173.03
LY262 38. 48,22 112, 26.93 1515.- 979597.64 0O88074.63 -9.47 -178.81 1.44 -177.37
38. 48.23 112, 27.21 1509. 980074 .65 ~18.79 =-179.46 1.39 -178.07
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STAT.

LY297
LY298
LY299
LYZ0@
LY3@1

LY302 -

LY303
LY324
LY385
LY 326
LY 327
Lyzee
LY369
LY310
LY311
LY312

LY313.

LY314
LY315
LY316
LY31%
LYZ18
LY319
LY328
LYZ21
LY322
LY323
LY324
LY325
LY3Z26
LY327
LY328
LY329

LATITUDE LONGITUDE ELEV.

38.
8.
38.
38,
38.
38.
8.

'38.

a8,
28.
a38.
38.
38.
38.
8.
8.
38.
38.
38.
a8.
38,

380'

3‘8.

x
o/ L]

8.
38.
38.
8.
38,
38.
8.
8.

383,

48.90
48.91
48.91
48.91
46.91

48.91
48.61
48.91
48.91
48.92
46.92
48.92
49.61
49 .68
49.70
49.71
49.71
49.74
49.91
50.08
50.08
50.08
51.07
51.88
52.03
51.88
51.56
51.11
50.6€6
50.20
50.92

92.30 112, 40.20

112, 34.19

34.50
34 .78
35.85
35.31
35.€60
35.94
36.40

112.
112,
112.
112.
112.
112,
112,
112.
112,
112.
112,
112,
112,
112,
112,
112.
112.
112.
112,
112.
112,
112.
112.

37.43
38.04
38.61
39.28
39.91
40.48
41.08
41.62
42.19
42.78
43.22
43.70
44 .50
38.13
112, 38.22
112. 39.53
112. 40.59
112, 42.51
112, 41.82
112, 41.14
112, 40.52
112. 39.62

36 .85

1443,
1457.
1457.
1467.

1482. .

1489.
1492,
1497.
1500,
1498.
1401.
1491.
1482.
1466.
1464.
1462.
1461.
1458.
1457.
1456.
1458.
1458.
1460.
1469.
1466.
1455.
1455.
1454.
1456.
1455,
1458.
1456.

1456._

OBSERVED

GRAVITY

973611.27
979608 .64
973607 .45
979604 .98
979600 .65

979597 .75 -
- 973594 .84

979581 .06
979589.15
973583.13
979587.22
973586 .97
979586, 52
979591 .88
979591.19
973590.51
973590 .47
979590 .55
079590 .44
979590 .35
979598 .56
973591.73
979593 .63
973597.15
979599.52
973598.48
Q73596 .74
979594 .62
973594 .38
979594.27
979593 .62
979597 .44

973597.48 980060 .62

THEOR.

GRAVITY

380875.63
980075.65
980@275.65
380075.65
o80975.65
980075.65
980075.65
980075.65
080075.65
980075.65
980075.66
980075.66
980075.66
98PP76.69
980076.79
980276.82
980076.83
9800676.83
380076.87
980077.12
980077 .37
S88377.37
o98e0e77? .37
o800'78.83
980080 .21
9800802 .23
980080 .01
980879.53
980078.88
oegp78.22
380077.72
980@78.61

FREE
AIR

-19.06
~-17 .38
-17.96
-17.66

-18 .40

-20.38
-22.62
-23.61
-25.18
-28.32
-28.,57
-31.81
-32.41
-33.81
-35.14
-35.59

-36.33

-36.81
-37.46
~36 .87
-25.70
~33.19
-28.35
-28.09
-32.74
-34.26

~-36.21

-35.1S
~34.94
-34.14
-31.86
-33.91

SIMPLE

'BOUGUER

-186.35
-1806 .24
-181.43
-181.93
-183.31

' -184.83

-187.15
-189.95
-191.27
-102,.62
-194.98
-196.23
=197 .46
-196.27
-197 .45
-198.56
-198 .80
~189.30
-189 .67
~200 .20
-199 .84
-198.6%7
-196.38
-192.55
=191 .95
-195.37
-196.89
-198 .73
-197.93
-197 .57
-197.11
~194 .60

~196.65.

T.C.

.49

-.gz
.03
B3
.18
.99
.”M
B3
.95
.03
.00
.03
.23
-.@3

COMPLETE

BOUGUER

-179.91
-179.84
-181.06
-181.58
-186.91
-184.56
-186.90
-189.74
-191.08
-192.44
-194.82
-195.06
-197.33
-196.19
-197.39
-198.51
-198.76
-199.27
-199.65
-200 .20
~199.86
-198.70
~-196.41
-192.37
-191.86
-195.38
-196.92
-198.78
-197.96
-197 .57
-197.08
-194.57
-196 .68

69



STAT.

LY330
LY331
LY332
LY333
LY334
LY335
LY3Z6
LY337
LY338
LY339
LY340
LY 341
LY342
LY343
LY344
LY245
LY346
LY34%
LY 348
LY34S
LY350
LY351
LY352
LY353
LY354
LY355
LY356
‘LY357
LY358
LY359
LY3&0
LY361
LY3€2

LATITUDE LONGITUDE ELEV.

38.
38.
38.
8.
a8,
38.
38.
38.
38.
38.
38.
38.
z8.
38.
38.
38.
38.
38.
28.
38.
38.
3.
8.
3€.
z8.
8.
3R,
8.
38.
29.
29.

39.

39. 2.17 112.

'50.67.

50.15
51.06
48.27
47.80
47.25
46.54
4€ .29
45.89
46 .60
45.42
46 .85
49,61
47 .93
46.67
45.73
46,48
45.25
45.82
45.96
45.61
46.17
47.38
48.22
49.25
50.00

46.@8'

48.23
54,79
2.30
2.12
2.09

112.
112,
112.
112,
112.
1iz.
112,
112.
112.
112,
112,
112.
112.
112.
11z2.
112.
112.
112.
112.
112.
112.
112.
112.
11z2.
112.
112,
112.
112.
112.
112.
112.
112.

43.23
41.83
40 .48
39.90
43,32
42 .76
43.08
43.69
44 .68
44 .84
43.44
42 .02
38.08
39.88
39.73
40 .08
40 .83
38.65
38.78
37.78
36 .99
38.12
38.13
37.98
28.32
28.33
30 .52
25.88
29.78
20.71
20.20
19.78

19.53

1457,
1459,
1454,
1499,
1505.
1508.

1519.

1530.
1541,
1574.
1567.
1504.
1475,
1589.
1540.
1571,
1578,
1583.
1564 .
1579.
1570.
1568.
1533.
1510.
1480.
1476.
1580,
1529,
1472,
1507.
1571,
1671.

171€.

GRAVITY

OBSERVED

973591 .94
973592 .22
979596 .39
973580.04
979582 .99

979577 .21

979572 .20
973570 .28
979566 . 59
979567 .22
979560 .29
979574 .06
973591.73
979577.13
973568 .63
9795€0.81
979559.73
979557 .50
973565 .89
979566.18
973569 .26
979568 .24
973575 .57
979583.08
973611.68
973615.18
979581 .76

973596 .80

973620 .27
973633 .07
973620 .79
973593 .43

979569.97 .

PHEOR.

 GRAVITY

280078 .23
o80077.48

980078 .81

980074.70°

080074 .02
080073.22
9800872.16
980871 .80
980071 .22
080072.26
080070 .52
080072.62
980076.59
080074.21
080072.36
080070 .98
088072.28
080070 .27
0806271.10
980071 .32
980070 . 80
080071 .62
080273, 41
080074 .63
980076.29
080077.26
080¢71 . 50
980074 .65
980084.28
980095.31
980895.05
980095.01

.980095.12

FREE
AIR

~36 .67
-35.01
~33.72
-32.08
-26.59
-30.64
-31010
-29.37

’29.@9,

-19.31
-26.67
~34.43
-29.78
-31.41
-2805g
-25.36

-25.38

_24027
-22.65

~17 .87

~17.04
-19.51
~-24.76
-25.57
-7.88
~6.59
-2.16
-6.01
-9.76
2.81
19.55
20.15
24 .40

SIMPLE
BOUGUER

-199.53
-198 .09
~-196.24
-199.63
~1904 .81
-199.20
-200 .89
-200 .39
-201 .33
-195.24
-201 .82
~-202 .54
-194.65
-200 .08
~-200 .63
~-200 .96
-201.76
-201.21
-197 .47
-194 .36
-182 .53
-194.77
~-196.11
-194 .35
-173 .31
-171.57
-178.7€
-176.91
-174 .29
-165.63
-165.05
-166.63
-167..41

'ToCo

-QG4
.01
.00
.15
.32
27
23
.22
.25
.32
.39
.21

. e13
25
.27

.31
.38
et
37
.48

.25
8.23
.96
.86
1.75
1.75
1.03
o8

1.39

2.25
3.21

COMPLETE
BOUGUER

-199.5%7

-198.08

-196.24
-199.48
-194.49
-198.93
-200.66
-200.17
-201.08
-194.32
-201.43
-202.33
-194.52
-199.83
~200.36
-200.67
-201.45

-200.83

-197.13

-193.99

-192.85
-194.43
~195.86
-186.12
-172.25
-170.71
-177 .81
-175.16
-173.26
-164.65
-163.66
-164.38

-164.20 -

0/



LY363
LY364
LY265
LY366
LY36%
LY368
LY369
LY372
LT371
LY3w7e
LY373
LY374
LY375
LY376
LY377
LY378
LY379

LY3en:

LY381
LY382
LY383
LY 384
LY385
LY386
LY337
LY338
LY389
LY 350
L1291
LY392
 LY393
LY394
LY395

LATITUDE LONGITUDE ELEY.

39.
39.
39.
39.
39.
39.
39.
9.
39.
39.
39.
39.
39.
39.
29.
39.
39.
39.
39.
39,
39.
zS.
33.

-39,

39.
39.
39.

39. N

39.
39.
39,
29.
2Q

Lo

1.82
1.80
1.73
2.27
2.26
1.81
1.01
3.56
3 .56
3.55
3.56
3.12
.13
3.56
3.56
3.57
4.05
1.40
1.40
1.40
1.41
1.48
1.40

.43

.88

73

.43

.06
3.13
4.00
4.00
4.00
4.00

112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
1120
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112,
112.
112,
112.
112.

17.18
16.64
16 .04
15.52
15.14
17.88
17.24
17.14
15.64
16.3%7
15.80
15.53
18.87
18.32
17.75
17.49
17.80
24 .56
25.13
25.57
26.52
27 .10
27,69
Z7.10
27.09
25,23
26.48
25.15
22.28
22.28
22.86
23.41
23.98

1597,
1630.
1668.
1672,
1694.
1576.
1741.
1562.
1577.

. 1584.

1611.
1646.
1551.
153%7.
1548.
1554.
1539.
1426.
1419.
1417,
1413.
1412,
1411.
141€.
1414.
1419.
1422.
1425,
1451.
1450,
1451.
145%.

1430.

OBSERVED

GRAVITY

979610.41
979602 .67
979594 .09
979594.26
973588 .45
979616 .64

. 973576.10

973618 .97
979616.58
973615.43
9796M9.13
972601 .71
a73626., 31
973628 .72
979624 .22
973622 .49

Q78627 .65

973646 .63
979645 .97

973643 .64

979641 .81
973641.19
979642 .55
979641 .38
979641 .14
979641.17
979640 .85
979648 .84
973644 .20
979644 .40
979644 .10
979645 . 07

979649 .47

THEOR.

GRAVITY

980394.62
980094.59
980094.49
980095.27

980095.25.

980094 .61
980093.42
580097.18
9860A97.18
98v097.16
980097.18
980096.52
980096 .54
980097.18
980097.18
380097.20
8800897 .89
980094 .00
980094 .00
380004.00
S8er94 .02
080294.00
080€94 .00
980092 .59
98€0@93 .24
980092.02
986/A92.59
982092.02
980096.54
0800@97.82
980097.82
080097.82

980297.82

FREE
AIR

8.62
11.08
14.34
14.97
15.97

8.38
19.94

3.81

6.06

7.08

9.10
13.13

8.40

5.85

4.85

4.45

4.29
-7.31

-10.13

~-13.08

-16.16
-17.e%
-16.062
-14.24
-15.75
-13.95
-12.92
-11.44
-4.76
-5.96
-5.94
-5.29
-7.06

SIMPLE

- BOUGUER

-169.89
-171.11
=172 .10
-1 71 092
-173.38
-167.78
~-174 .66
-170.78
-170.21
-169.97
-170 .97
-1798.85
-164 .96
-165.95
-168.18
~169.25
-167 .93
-166.70
-168.74
-171 .46
-174 .10
-174.90

~-173.73

-172.51
-173.80

-172.56 -

-171.86
-170.72
-166.95

-168.13
-167 .36
~166.90

T.C.
1.61

1.82

2.14
2.25
2.43

1.33 .

2,72
1.31
1.50

1.70

1.89
2.07
.98
1.00
1.13
1.37
1.05
.44
«35
.30
.24
.20
.18
.24
.22
.29
«29
.32
.50
.44
.41
.40

- W31

COMPLETE
BOUGUER

-168.28
-169.29
-169.96
-169.67
-170.95
-166.45
-169.47
-168.71

_1 68 . 27’

-169.08
-168.78
-163.98
-164.95
-167.05
-167.88
-166.88
~166.26

~168.39 -

-171.16
-173.86
-174.70
-173.55
~172.27
-173.58
-172.27
-171.57
-170.49
-166.45
-167.59

-167.72 .

-166.96
-166.59

e
—



STAT.

LY396
LY397
LY398
LY399
L0400

- LY401

LY40@2
LY463
LY404
LY405
LY408
LY407
LY408
LY409
LY410
11411
LY412
LY413
LY414
LY415
LY416
LY417
LY418
LY419

- LY420
. LY421

LY422
 LY423
LY424
LY425

LY426
LY427
LY428

LATITUDE LONGITUDE ELEV.

39.
39.
39.
39.
39.
29.
390
39.
39.
29,
39,
3G,
39.
39-
39.
39.
9.
39.
39.
33,
39-
39'
3G.
29,
29,
39.
39.
29.
39,

-39,

39.
39.
z9

“—e' e

4.00
4.01
3.13
3.153
2.25
2.26
2.26
2.26
1.41
1.41
1.40
5.77
6.67
4.88
4.88
5.39
5.77
6 .66
4,08
4.42
4.43
4.48
4.33
3.90
3.15
2.69
2.75
2.78
3.58
2.26
1.40
1.40

1.41

112,
112.
112.
112.
112,
112.
112,
112.
112,
112.
112,
112,
112,
112.
112.
112,
112.
112.
112.
112.
112.
112.
112,
112,
112,
112,

24.55
25 .72
24.55
25.98
25.69
24 .55
23,42
22 .83
27.96
28.25
28.53
24 .56
24.53
24.55
23.40
22.83
23.40
23.40
26.27
26.91
28 .05
28.80
29.75
3¢.85
29.65
20.97
112. 28.67
112. 27.14
112, 26.54
112. 26.81
112, 28.80
112. 29.09

1%2’ 29;g§:

1420.
1412,
1423,
1415.
1415.

1422,

1439.
1450.
1414.
1416.
1419.
1419.
1417.
1417,
1436.
1436.
1426.
1428.
1415.
1412,
1416.
1424,
1455,
1454.
1437.
1433,
1428.
1421.
1415.
1419.
1421,
1420.

1421.

OBSERVED

GRAVITY

973650 . 36
973647 .83
979647 .30
973644.55
973643.98

'979646.14

973644 .73
979643 .83
979639 .70
979638..90
973637 .88
979650 .89
979655 .01
979650 .94
979649 .38
973646 .96
979649 .34
979653 . 05
973645 .38
079647 . 34
979644 .96
079641 .77
979632 .72
979631 .50
979632 .48
973635 .67
979627 .65
973640 .59
979644 .61

979640 .23

979636.74
979636 .05
979634 .69

THEOR.

GRAVITY

980097.82
980297.84
980096, 54
080@96. 54
980095,24
98¢095.25
980095.25
980095.25
080094 .02
980094.02
980094 .00
080100.43
980101.75
980099.12
980799 .12
280099.87
080100.43
080101.74
080297.94
080098.45
080098.46
980098 .53
080098, 30
980497 .67
980696. 56
980096.33
980095.9¢
980996.232

980097.20

080895.25
980094 .00
980294.20
980894 .02

FREE
AIR

-9.25
-14.26
~10.10
-15.33
-14.60
-10.29

-6.45

~-3.96
-17.96
-18.15
~18.22
-11.64

-8.46
-10.89

-6.59

-9.77
-11.03

-8 .01
-14.90
~15.36
~-16.53
-17.32

-17 .47
-20.63
-18.44
-17 .65
-16.92
~15.93
-17.06
-18.75
-19.73
-20.81

 SIMPLE
- BOUGUER

-167.97
-172.69

-169.16

-173.49
-172.76

- -169.23
-167 .29

-166 .03
-176 .01
-176 .42
-176.83
-170.25
~-166 .84
-169.28
-1€7.10
-170 .28
-170 .42
=167 .63

-173 .06

-173.19
-174 .80
-176.49

-179.20

-179.99
-181 .25
-178.61
=177 .27
-175.75

=174 .03

-175.67
-177 .58
-178.45

~179 .64

26

119

.29
.19
.26
.34
«45
.51
.15
.13
.11
* 19
.18
«23
.35
.34
.27
.24
.14

- .10

‘_GS
.04
.69
.14
.04
.05

o7

3

.14
.17
.10
.29
.28

COMPLETE
BOUGUER

-16%7.71
~-171.906 .

-168.87
-173.30
-172.50

2168.89

-166.84
-165.52
-175.86
-176.29
-176.72
-170.06
-166.66
-169.85
~-166.75
-169.94

-170.15-

-167.39
- =172.32
-173.09
~-174.75
-176.45
-179.11
~-179.85
-181.21
-178.56
-177.20
-175.62

-173.95 .

-175.50
-177.48
-178.36

-179.56

74



STAT.

LY429

1Y430
LY431
LY432
LY433
LY434

LY435 .

LY436
LY437
LY438
LY439
LY440
LY441
LY442
LY443
LY444
LY445
LY446
LY44%7
LY448
1Y449
LY450
LY451
LY452
LY453
L.Y454
LY455
LY456
LY457
LY458
LY459
-LY462
LY461

LATITUDE LONGITUDE ELEV.

39. 1.40
29. 1.52
29. 1.57
39. 1.63
39. 1.68
39, 1.74
39. 1.80
39. 1.89
29. 1.98
9. 2.08
29, 2.26
29, 2.24
39, 2.03
9. 1.86
39, 1.70
9. 1.53
39, 1.33
29, 1.24
29. 1.14
39. 1.04
29, 1.16
39, 1.17
9. .90
9. .61
39, .41
33, 2.83
39. 1.40
39. 1.29
39. .70
28. 50.63
29. 7.82
29, 0.41
29. 9.28.

112.
112,
112,
112,
112.
11z.
112.
112,
112.
112.
112.
112.
112,
112.
112,
112.
112.
112.
112.
112.
112.
112.
112,
112.
112.
112.
112.
112,
112.
112.
112.
112,

29.75
30.10
30.12
30 .63
30.88
31.15
31.41
31.78
32.04
32.27
32,58
32.84
z2.82
33.12
33.31
23,47
33.64
34 .06
24 .80
25.01
35.51
25.83
36.11
36 .45
36.86
27 .68

22,87
23.15
24 .16
24.50
24.53

24 .00

1421,
1410.
1407.
1408.
1489.
1412,
1417,
1424.
1424.
14340.
1431.
1428.
1425.
1420.
1419.
1418.
1418.
1419.
1423.
1423.
1420,
1419.
1420.
1418.
1415.
1415.
1437.
1555.
1540.
1466.
1421,

1428,
112...25.44 ..1415., .

~ OBSERVED
GRAVITY

979633.75
979635 .08
973635.17
973634 .68
979633.91

973632 .63

979621 .45
g973629',03
979628 .41
973626 .89
973626, 36
973626 .02
973626 .27
973626 .45
979626 .07
973625.74
973625.23
973624 .24
973622 .68
973621 .97
979621 .75
973621 .59
973620 .59
973620.14
973620 .71
979639.94
973645.23
979620 .88
973623.17
979633.20

.973660.092

973661 .97

979663..33

THEOR.

GRAVITY

9806094.30
980094 .19

9080094 .27

980094 .25

080094.42

2980094 .51
986094 .59
880094.71
080094 .84
980294.99
980095.25
980095.23
980094.92
080094.67
980094 .45
980294.20
980093.90
9808093.77
980093.62
980093.48
980093 .65
9800893.66
980093.27
980092.85
980892.54
o8MV94.92
980094 .00
9800693.98
980292.98
980091 .41
280103.45
98€105.79

-080105 .60

FREE

AIR

-21.74
_23099
-24.90
—25017
~-25.70

-26.14

-25.86
-26o24
-26.99

-26081-

-27.29
-28054
-28 .30
-30002
=30 .48
'30087
-%1.08
-31-63
~-31.80
~32,37
-33.68
-34,27

“34.48-

-35.12
~35.5%7
-18.32
-5.32
6.76
5.43
-5.81
-4.93
-3.15

-5161;

SIMPLE

BOUGUER

-180 .57
-181.59
-182.17
-182.55

-183.19

-183.97
-184 .24
-185.41
-186 .16
-186.65
-187 .24
-188.15
-188.18
-188.74
-189.09
-189.27
-189.58
-190.24
-190.85
-191.43
-192 .40

-192 .88

-193.20
-193.62
-183.73
-176.48
-165.94
-167 .05
-166.706
-169 .67

-163.76

-162.76

_163077 '

T.C.

.g7
.08
.07
.06

.05

.04

C .02

-.01
-.02
-.03
-.25
—.@5
-.05
-.05
-.06
-.06
-.06
-.86
-.08
-.10
-.11
-.12
-.12
-.11
-.13

.14
. 52
1.25
.90

.55

.16

.15

.10

COMPLETE
ROUGUER

-180.50
-181.51
-182.16
-182.49

-183.14

-183.93
-184.22
-185.42
-186.18
~-186.68
-187.29
-188.20
-188.23
-188.79
-189.15
-189.43
-189.64
=-190.30
-190.94
-191.53
-192.51
~103.00

-193.32

-193.73

-193.86

-176.34

-165.80
-165.80
-169.12
-163.69
-162.61
-163.67

£




STAT.

LY462
LY463
LY464
LY465
LY466
LY467
LY468
LY469

LY470 .

LY471
LY472
LY473
LY474
LY475
LY476
LY47?7
LY478
LY479
LY480
LY481
LY482
LY483
LY484
LY485
LY486
LY487
LY488
LY489
LY490
LY401
LY492
LY493
1Y404

LATITUDE LONGITUDE - ELEV.

39.
39.
39.
39.
39.
39,
39.
39.
39.
39 .‘
39.
39.
39.
39 L]
39.
Z9.
39,
39.
39.
39.
39,
29.
39.
39,
29.
38.
38.
38.
38.
38.
38 L]
38.
8.

8.86
8.54
9.32
9.35
8.27
7.62
6.99
6.69
5.75
6.65
5.50
5.36
4.76
3.51
3.15
2.77
2.52
5.59
5.88
€.12
7.97
7.56
7.23
7.16
7.01
52.28
52.20
52.11
51.81
52.73
52.82 112.
52.89 112.
52.96 112.

112.
112.
112.
112.
112.
112,
112.
112.
112,
112,
112,
112,
112,
112.
112.
112,
112.
112.
112.
112.
112,
112,
11z,
112.
112.
112,
112.
112,
112.
112.

25.60
27.14
26.48
27.92
28.36
28.63
28.31

25.77
27.93

21.14
28,42
26 .94
26 .22
38,72
30¢.17
29.78
29.50
31.72
30 .55
29,22
29.29
20.82
21.92
34.44
24.88
27 . 9@
28.47
29.58
20.39
27.52
28,37
28.93

29.44

1412,
1405.
1408.
1405.
1407.
1405.
1405.
1426.
1407,
1455.
1409.
1406.
1409.
1404,
1449,
1430,
1433,
1461.
1438.

~1416.

1406.
1443.
1451.
1445.
1437.
1455.
1455.
1457.
1453,
1447.
1445.
1444,

1443.

OBSERVED
GRAVITY

979663.17
973657 .50
973662 .06
973658.11
973655 .29
979655.20
973655 .27
979658.77
973651.38
979647.44
973649 .05
973651 .77
973649.35
972622.18
973629 .70

973632.,17 .

973633, 37
979632 .54
873639.71
979647 .90
979654 ,52
973642 .60
979639,.16

979632 .48

979631.97
979622 .63
979622 .22
973620 .34
979620 .05
973624 .85
979624 .47
973624 .25

979624.18

THEOR.

~ GRAVITY

980104.98
980104.51
980105 .66
980105.70
980104.12
980163.16
980102.22
980101.78
980100.40
080101.73
980106.33
980099.83
980398.94
980097.10
980896 56
980096.01
980295.65
980100.16
980100.59
980100.94
980103.66
980102.26
080102.5%7
98M102.47
980102.25
980080 .59
980080 .48
980288 .34
080079.89
9R0081.25
980081 .37
980081 .48

...9e00e81.59

FREE
AIR

-6.07

-13.43

-9 .zg
-14.02
-14.83

-14.328

-13.38

"9 . 12
-14.82

-5.28
-16.16
-14 .17
-14.78
-13.88
-19.71
-19.77
-20.06
-17.12
-1€ .07
-15.25
-15.16
-15.63
-24 .97
-26 .83

-8.96

-9.25
-10.28
-11.45

-9.85
-106.99
-11.63
.=12.10

SIMPLE
EOUGUER

-163.90

-170 .47
=166 .47
-171.06
-172.1@

~171 .42

-170.42
-166.28
-172 .09
-167 .91
-173.65
-171 .33
-172.27
-1860 .87
-181 .67
-130 .61
-1806.23
-177 .85
-174 .34
-172 .41
-176.45
-177 .82
-185.58
-187 .45
-171.59
-171 .88
-173.24
-173 .86

-172 .50

-173.03

~173.39

T.C.

.10
.82
.05

-.01

-.02
-.02
.06

.18
.02

.01

i
L] L ]
-
8 -

.69

.50

.44 -

COMPLETE
BOUGUER

-163.80
-170.45
-166.42
-171.07
-172.12
-171.44

-170.42

-166.22
-172.06
-167.48
-173.63
-171.25
-172.13
-180.69
-181.€3
-180.59
-180.19

-186.12 .
=-177.89 "
- =-174.35

-172.45
-176.51
=177 .82
-185.65
-187.55
~170.90
-171.27
-172.74
-173.43
~170.87
~-171.92
-172.53

-172.95

7



STAT.

LY528
LY529
LY530
LY531
LY532
LY533
LY534
LY535
LY536
LY537
LY5386
LY539
LY540
LY541
LY542
LY543
LY544
LY545
LY546
LY547
LY548
LY549
LY550
LY551
LYS52
LY553
LY554
LY555
LY556
LY557
1LY558
LY559
LY560

LATITUDE LONGITUDE ELEV.

39.
39.
29.
3.
39.
39.
59.
39.
29.
39.
39.
39.
9.
39.
29.

39..

39.
39.
29.
39.
39.
39.
9.
39.
39'
39.
9.
39.
39.
29.
39.
9.

39.

7.38
?7.46
7.59
8.27
8.69
9.05
8.23
9.65
10.11
10.29
10.30
9.29
8.55
7.96
12.25
12.00
13.67
14.28
12.87
12.83
13.70
12.82
12.83
12.81
14.22
14.58
14 .59
10.39
7.52
8.41
9.28
9.28
9.28

112.
112,
112.
112.
112.
112,
112,
112,
112.
112.
112,
112.
112.
112.
112.
112.
112,
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.
112.

31.41
31.15
36.58

.52
32.62
30.67
31.04
31.17
30.43
22,96
26.08
23.14
22.73
21.63
29.95
30.46
31.18
31.99
28.49
24.94
24.25
23.99
22.86
19.57
20.40
22.28
22.84

25.49.

20.03
20 .03
20.93
18,91

1 ] 2'_ 1_8 if)_

1447,
1447,
14486,
1445.
1438.
1414,
1440,
1412.
1412.
1426.
1413.
1444.
1445,
1453,
1398,
13904,
1393.
1393.
1422,
1439,
1450.
1454,
1474.
15%72.
1580.
15249.
1503.
1423,
1469.
1476,
1476,
1497,

OBSERVED

GRAVITY

973641 .24

9'79641.68 -

973634 .89
979638 .42
979642 .26
979649.96
973642 .37
979654 .42

973658 .90

979663 .76
973665 .33
979658 .19
973654 .69
979650 .71
973670 .09
979672 .21
979672 .07
979672 .37
972675 .65
979671 .95
979672 .81
973670 .11
979664 .72
979641 .41
973645.95
979661 .69
979665.71
979665 . @9
979646 .60
979647 .23
979647 .23

1972642 .74
- 979639.62

THEOR.

GRAVITY

980102 .80
980102.92
980103.11
080104.12
080104.73
980105.25
98G124.25
980106.14
980106.83
980107.09
080107.10
980105.62
980104.52
080123.65
981109.98
980111.06
080112.05
980112.95
980110.87
080110.82
0R0112.10
980114.90
980110.82
980110 .79
980112.86
980113.40
980113.41
980147.23
080103.01
980104.32
980105.60
980105.60
S€0105.60

FREE
AlIR

~15.02
-14.70

-21099_

-19.78
-18.71
-18.94
-17.30
-15.98
-12.19
-9.,44
-4.72
-1.82
-4.00
-4.55
-8.47
-3.67
-10.11
-10.70
-2.57
5.19
8.17
5.77

.77

15.73
20.67
17.36
16.12
-2.01
-3.08
-1.60
-2.88
-.89

. .61

SIMPLE
BOUGUER

' -176.76

~176 .44
-183.62
-181 .29
-179.44
-176 .99

-178.26

-173 .81
=170 .02
-165.60
~162.66
-163 .22
-165.52
-166 .96
-164 .73
-154.48
-165.81
-~-166 .40
-159.28
-155.65

-153.96
-155.38.

-155.99

-159,98

~155.93
-152.54
-151 .88

-161.87"

-167 .28
-166.,58
-167 .86
-1€8.22

- -168.39.

T

.c. .
ogi'

.05

.54
«43

~OG1

.04
.02
.89
+09
.04
.86
.22
« 39

.33

.08
.10
.12
.13
.03
.14"
25
.22
.33
.75
.84
«54
.45
.10
.59
.50
.48
.62

-« 67

. '

COMPLETE
BOUGUER

-176.80 .

-176.49
-183.08
~-180.96
-179.45
~177.03
-178.24
~-173.990
—176011
~-166.64
~160.80

-163.00.

-165.12
-166.63
-164.81
-164.58
-165.93
-166.53
-159.31
-155.51
-153.65
-155.08

-155.66

-159.23
-155.09
-152.00
-151.42

’16@097  >

-166.78
-166.08

-167.28

-167.60
-167.72

S




STAT.

LY4S5
1LY496
LY497
L.Y498
LY499
LYS500
LY501
LY5@2
LY563
LY504
LY505
LY536
LY50%7
LYS@8
LY509
LY518
LY511
LY512
LY513
LY514
LY515
LY516
LY517
LY518
LY519
LY520
LYS521

LY522

- LY523

LY524
LY525
LY526

LYSZ7

LATITUDE LONGITUDE ELEV.

Z8.

- 38.

€.
38.
[38.
38.
8.
38.
38.
38.
38.
8.
38'
38.
38.
39.
39.
39.
38.
39.
29.
9.
39.
9.
39.
3S.
9.
39.

39,

39.
29.
39.

39.

53.61
54.21
53.76
53.33
54.63
55.78
55.59
55.90
58.17
57.23
56 .83
56.52
56.50
56.49
56.71
1.33
.83
.10
59.25
.45
1.59
3.03
5.61
€.40
6.46
6.54
6.56
6.59
6.71
6.83
6.97
7.09
7.34

112.
112.
112,
112,
112,
112,
112.
112.
112.
112.
112,
112.
112.
112.
112.
112,
112,
112.
112,
112.
112,
112.
112.
112,
112.
112,
112.
112.
112.
112,
112.
112.

11=.

28 .80
29.38
29.70
29.69
30.13
29,65
30.38
20 .80
20.44
27.91
27.91
37 .49
28.06
39.18
40.06
31.13
31.75
31.33
30.61
33.51
32.49
34 .49
34.35
34.22
33.96
33.69
33.43
33.16
32.91
32.65
32.40
32.22

21.67

1433.
1430.
1431.
1435.
1428.
1425.
1430.

1431,
- 1439.

1420.
1422.
1432.
1430.
1427,
1426.
1409.
1409.
1412.
1425.
1418,
1423.
1429.
1430.
1439,
1442,
1443.
1444.
1453,
1458,
1465,
1461,
1455,
1449,

OBSERVED

GRAVITY

973627 .18
979628 .€1
973627 .28
973625,239
979629 .90

973630 .03

979629, 46
979628 .69
979629.46
973634 .62
979633 .42
979612.23
979611 .80
979611 .83
979612 .78
979633 .00
979631 .40
979632.80
979632 .56
979625 .51
979626 .91
979623 .67
979632 .99
979632 .90
979633 .40
970634 .06
973634 .54
979633.12
973633 .20
979632 .59
979634 .74

979637 .22
973640 .43

THEOR.

GRAVITY

9800882.55
080083.44
98@882.77
080082.13
o80084.05

080A85.73 .

080085. 46
980085.91
980089.25
980287.87
980087.28
0R0286.83
980086.80
9800 86.79
98@ge7.11
980293.90
080893 .17
080092.09
980090 .84
980002, 62
980094 .29
980096.39
980100.48
980101 .36
980101.45
080101.56
980101.59
980101.63
58@1081.81
980101 .98
980102.19
080102, 37

o80192.74

FREE
AIR

-13.15
-13.53
~13.88
-13.90
-13.48
~15,95
-14.71
-15.62
-15.72
-15.04
-15.04
-32.69
-33.70
-34.60

'_34.27

-26.09
-26,96
-23.55
-18.53
-29.52
~-28.24
~31.73
-26.20
-24 ,39
-23.05
-22.20
-21.,44
-20.12

_17030-
-16.59

-16.14
-15.16

SIMPLE
BOUGUER

-173.32
-173.37
-173.83
-174.30
-173.09

. =175.23 .

-174.55

~175.57

-176 .56
-173.76
-173.98
-192 .75
-193.54
~194.10
-193.66
-182.58
-184.45
-181.38

- =177.81

-188.02
-187 .39
-1901.45
-186.04
~185.23
-184.23
-183 .49
-182 .84
-182.53
-181.65
-181 .05
-179.89
-178.77
-177.12

T.C.

.48
.38

- .38

.32
.29
.30
.22
L] 19
.34
.35

~-.08

.05
B3
.07
.08
-.24
-.03
-.10
-.11
‘olg
-098

-.05

_003

-.02

.02

04

.28
.06
-002

' COMPLETE
BOUGUER

-172.84
-172.99
~173.45
-173.90
-172.77
-174.94
-174.25

-175.35

-176.37
-173.42

-173.62

-192.82
-193.61
-104.18
-193.77
-183.53
-184.42
-181.31
-177.73
-188.06
-187.33
-191.56
-186.15
-185.33
-184.21
-183.54
-182.8%7
-182.55
-181.63
-181.01
-179.81
-178.71

-177.14

9/




STAT.

LYS561
LY562
LYS63
LYS64
LY565
LY566
LY567
LY5€8
LY569
LYS72
LY571
LY572
LYS"E
LY574
LYS75
LY576
LY577?
LY578
LY579
LY580
LYsel
LY582
LY583
LY584
1LY585
LY586
LYS87
LYS88
LY589
LY590
LYS591
LY592
LY593

LATITUDE LONGITUDE ELEV.

9.
39.
39,
9.
39.
39.
Z9.
9.
39.
&9.
9.
39.
39.
39.
29,
39,
35,
29,
39’
39.
39.
39.
39.
39.
29.
39,
39.
39.
29.
39.
9.
39.

39.

9.28
9.28
18.12
11.08
8.85
8.40
7.51
7.51
8.18
7.73
14.65
13.93
11.94
11.93
11.93
11.94
12.83
12.70
12.53
13.45
13.88
14.21
11.06
18.16
10. 33
10.64
6.25
6.49
€.24
6.47
5.87
5.62
5.56

112.
112.
112.
112.
112.
112.
112,
112.
112.
112.
112.
112.
112.
112.
112.
112,
112.
112.
112,
112.

112.

112.
112.
112.
112.
112,

11z..

112.
112.
112.
112.
112.

11z. 39

15.67

15.73
15.83
15.82
16.68
16.2

16.2

15.53
15.52
17.21
27.23
27.88

.22 .97

22.30
21.1%7
18.80
16.90
15.23
15.18
15.10
15.88
15.30
18.17
17.55
22.18
24,00
26 .62
37.13
28.18
39.31
13.74
29.58

1557.

1599. -

1614.
1656.
1546.

1548.

1546.
1571.
1570.
1527.
1420.
1415.
1462,
1473,
1497,

1658,
1693.
1730.
1721.
176%.
1823.
1568,
1559,
1462,
1447.
1401.
1420,
1400,
1397,
1398.
1399.

"OBSERVED
GRAVITY

979630 .55
979622 .95
979€21.38
973615.07
973630 .78
973628 .97
973627 .54
973621 .24
979622 .80
973632 .67
979679 .54
973678 .83
973662 .32
973660 .08
979654 .79
973633 .25
979622.16
979€13 .51
973602 .58
979606 .30
979597 . @8
979586 . 37
973634 .75
979633 .04
979654 .89

979662.15"

973632 .73
973632 .,M9
973630 .87
Q79631.67
973631 ,42

979631 .84

979637 .47

THEOR.

GRAVITY

980105 .60
980105.60
080106.84
980108.25
080104.96
980104.30
980102 .99
980182.99
980103.98
980103.31
980113.50
9R0112.44
9801069.52
9£0109. 51
980109.51
980109.52
980110.82
080110.64
980118.328
080111.72
980112.36
980112 .84
980108.23
980106.90
380107.15
986147.59
980101.12
080101 .36
980101.11
080101 .46
9806100.57
980100.21

080100.12.

FREE
AIR

5.43
10.80
12.62
17.86

2.90

2.37

1.63

3.85

3.31

.58

4.25

3.10

3.3%7

5.13

7.25
12.99
22.99
25.33
26.07
25.67
30.01
35.17
10.40

7.25
-1.99

1.10

~-36.05
-37.24
~-38.20
-38.68°
-37.73
-36 .65
-36.23

SIMPLE
BOUGUER

-168 .60
-1€7.93
=167 .79
-167.24
-169 .90
-170 .66
-171 .17
-172.55
-172.18
-1706.10
~154.47
~-155.06
-159.45
-159.51
-1€0 .08
-162.05
-162 .33
-163 .91

~167.32

-166.69
~-167 .50
-168.26
-164.86
~-167 .01
-164.51
~160 .64

-192.65
- -193.72

~194.69
-194 .83
-183.99
-193.02
=192 .49

T.C.

.89
1.11
1.09
1.28

.88

.93
1.02
1.16
1.10

.81

.03
-cgl

34
.45
.95

1.19
1.18
1.55
1.90
2.35

.98

.84

- .30

.16
-.17
-.18
~.20
-.21
-.20
-.20

=21

’
Q\’

COMPLETE
ROUGUER

-167.71
-166.82
- -166.70
-165.96
-169.82
~169.73
-170.15
-171.39
-171.08
-169.29
-154.44
-155.07

-159.17

-159.17
-159.63
-161.10
~161.09
~162.72
-166.12
-165.14
-165.€0
-165.91
~-163.88
-166.17
-164.21
-160.48
-192.82
-163.90

~-194.89.

-195.04
~194.19
-193.22

-192.70

LL

. 4



STAT.

LY594
LY595
LY596
LY59%7
LY598

LY599

LY62D
LY6d1
LYERZ
LYSD3
LYG24
LYEBS
LY6A6
LY&O?
LYERS
LY60S
LY610
LY611
LY612
LY613
LY614
LY615
LY616
LY&17?
LYE18
LYE19
LY&EZ20
LY6&21

LY622

LY6Z3
LY624
LY625
LYEZ6

LATITUDE LONGITUDE ELEV.

39.
39.
39.
39.
39.
39.

39.

39.
39.
29.
39.
39.
39.
39.
39.
39.
39.
33.
39.

-39,

39.
39.
39,
39.
a9.
39.
39.
39.
29.
39.
39.
39.

. 39.

1.44

5.80
6.14
6.63
7.19
6.37
5.85
5.46
4.90
4.00
4.83
4.58
7.88
8.25
5.86
8.46
9.24
16.11
11.49
4.07
3.98
2.e8
3.78
~5.53
€.39
3.29
2.59
1.E8
1.45
1.46
42
.58
1.45

112, 41.00
112. 42.83
112. 43.03
112. 44.25
112. 43.62
112. 42.53
112, 41.18
112. 41.61
112. 41.00
112. 41.12
112. 40.48
112, 36.58
112. 27.07
112. 37.10
112. 36.92
112. 36.93
112, 37.03
112. 38.06
112. 41.90
112, 42.67
112. 43.50
112. 44.40
112. 44.99
112. 44 .66
112. 41.62
112. 42.24
112. 42.85
112. 44.82
112. 43.70
112, 44.14
112, 43.13
112. 42,57
112.

1395.
1399.
1398.
1396.
1399,

1400,
1401.
1403,
1399.
1398.
1397.
1396.
1400.
1395.
1394.
1393.
1392.
1402,
1403,
1401.
1401.
1399.
1398.
1408,
1410,
1411.
1415.
1411.
1415,
1415.
1412,

1411,

41.46

OBSFRVED

GRAVITY

979635.25
979638.12
979640 .90
979644 .63
979642 .36
979639 .26
973637 .83

979637 .05

973633 .88

979635.55

973633 ,37
979636 .87
973636.45
979631 .89
979637 .99
973641 .32
979644 .30
979646 .29

9736%6,39

973637 .44
973639.74
979642 .14

079646.16

979645 .27
979633.71
973633.62
979632 .90
g73636.43
979634 .15
973632 .13
979629 .84
973631 .07

979628 .42

THEOR.

GRAVITY

280100 .47
0801006.97
980101.70
980162.51
980191.31
9801048.55
980299.98
0800299.14
980097.82
980999.04
o8P298.68
98M1903.53
980104.29
888100.55
080104 .39
980105.69
980106.83
080198.27
980097.92
980297 .79
98AA97 .64

. 980097 .50

980100.08
080101 .34
980096 .77
980295.75
980094 .70
980094 .29
980094.10
0807392 .55
980092.80

980294.29
980094 .07

FREE
AIR

-34,71
-31.13
-29.38
-27.08
-27.23
-29.26
-30.12
~29 .74
-30.98
-31.77
-33.89
-35.55
-26.83
-36 .54
-35.91
-34.10
-32.66
-32.41
-28.88

-27.39

~25.55

-22.20

-24 .66
~-28.55
-27.01
-26.38

-20.99

-23.76
-26.230

-30.23

SIMPLE
BOUGUER

_196 .64
-187 .50
-185.64
-183 .12
-183.60
-185.74

~-186.60

-186 .34
~187 .80
-188 .14
-190.15
-191 .70
-192 .87
-193.12
-191 .84
-190.00
-188.36
-188.0¢
-185.59
-184.21
-182.15
-179.61
-178 .57
-180.92
-185.923

.~184.61

-184 .09
-179.15
-182 .24
-181.92
-184 .46
~-185.10
-187.94

To Ch
~.22

A -023

-.23
-.24
~.24
-.23
"022
-.21
-.21
-.21
-.21
-.17
-.19
-.18
-.19
-.19
-.21
-.22
-.21

-.21

-.21
"'021
-.23
-024
-.22
—026

~.20

-.19

-.19
-.18
-.18
-.19

. ".18

w

COMPLETE
BOUGUER

~-190.86
~187.73

-185.87

-183.26
~183.84
-185.97
-186.82
-186.55
-188.01
-188.35
-190.36

-191.8%7

~193.06
-193.392
~-102.03
-196.19
~188.57
~-188.22
-185.80

- -184.42

-182.326
-179.82
-178.80
-181.16
~186.13
-184.81
-184.29
-179.34
-182.43
-182.10
-184.64
-185.29

-188.12

8L



STAT.

LY6Z27?

LY628
LY629
LY6E3A

LYE31

LY632
LY633
LY634
LY635
LY636
LYB3?
LYE38
LYEZ9
LY64d
LY641
LY542
LY643
LY644
LY645
LYE4E
LYE4?
LY648
LY649
LY650
LY651

1652
LY653
LY654
LY655
LYESE
LY657
LY658
LYE59

LATITUDE LONGITUDE ELEV.

39.
39.
29,
39.
39.
39.

3.

39.

9.

39,

39.
39.
39.
39.
39.
29.
39.
39.
29.
39.
39,
39.
39.
39.
39.
39.
39.
9.
39,
39.
9.
39.

39'

14.-6“

1.43
2.03
2.67
3.33
3.108
2.22
3.60
2.66
4.15
4.93
4.70
£.25
8.99
8.90
10.€1
11.38
11.96
13.48
13.50
13.82
12.85
13.47
13.08
& .37
£.88
9.92
11.51
14.68
14.60
14.70
14.60
14.60

112,
112,
112.
112.
112.
112.
112.
112,
112.
112.
112,
112,
112,
112,
112.
112.
112.
112.
112.
112.
11z.
112.
112.
112.
112.
112,
112.
112.

112,

112,
112.

112.

112.

40 .32
40 .89
40.12
39,32
38.€5
36.43
39.85
30.02
38.18
39.04
36.66
27 .74
37.76
38.60

38,73

29.12
38.61
38 .58
39.20
29.40
39.86
40.29
40.58
43.49
43.21
42.52
41.54
39.56
38.02

39.16

40 .28
41.40

42 .53

1412,
1411.
14487,
1405.
1406.
1407,
1402,
1403.
1405.
1400,
1401.
1396,
1395,
139¢4.
1394.
1292.
1393.
1394.
1395.
1394.
1394.
1393.
1392.
1394.
1406.
1391.

1393..

1395.
1394.
1397.
1295,
1394,

1392,

ORSERVED

GRAVITY

973625. 49
973628 .60
973628.26
973627 .43
973625.80
973623 .28
973629,72
973628.28
973626 .84
973630 .87
979631 .42
973635 .42
979637 .99
979636 .64
979643 .17
973645.62
973648 .32
979653 .70
973652 .36
979658 .65
973650 .01
979652.24

973650 .95

979644 .46
979642 .29
979646 .34
979645 .99
979655 .51
979658 .13
979655 .67

973654 .89

979655, 25
979657 .24

THEOR.

GRAVITY

080094.05
980094,92
980095.87
980296.83
980096 .49
9e0095.20
980097.23
980297.32
980M98.04
980299.19
980098.85
980104 .99
980105.16
980105.23
980107 .55
980108.69
980109.55
980111.77
980111.80
980111.09
980110.84
980111.75
980111.18
080104 .26
980105.20
98¢106.53
280108.88
980113.55
980113.43
980113.57
980113.43
980113.43

9680113.42

FREE
AIR

-32.82
-30.90
-33.41
-35.76
~-36 .80
-37.72
~34.85
-36.98
-35.63
~-36.28
-35.09
-37.86
-36 .58
-38.21
-34 .21
~32.52
-31.36
-27.89
-28.94
=30.27
-30 .66
-29 .64
-30.66
-29.62
-28.82
-30.93
-33.82
-27.54

-25.12

=26 .79
-28.04
=27 .90

=-26.63

SIMPLE
BOUGUER

=190 .65

-188.61

-190.68
-192 .80
-193.95
-194 .99
-191.56
~-192.90
-102 .67
-192.77
-191.69
-193.90
-192.61
-194 .02
-190.02
-189.11
-187.06
-183.70
-184.87
-186.08

-186.47

-185.34
-186.25
-185 .43
-185.98
-186 .41
~168.72

-133 .47
-180.93

-182 .94
-183.97
-183.71

-182.22 . .

T.C.

-.18
-019
"019
_019
-.18
-.16
-.19
-.19
’018
-.19
"'016
—-2ﬂ

-.21

-.22
-022
-.22

-.23

~.23
-.24
-.23
-.23
-.24
-.24
-.25
‘.19
-.25

COMPLETE
BOUGUER

-190.83
-188.80
-190.87
-192.99
-194.14
-195.15
-191.75
-193.09
-192.85
-192.96
-191.85
-194.10
-192.82
~-194.24
-190.24
-189.33
-187.29
-183.93
-185.11
-186.31
-186.790
-185.58
-186.49
-185.68
-186.17
~-186.66
-188.96
-183.72
-181.16
-183.18
-184.22
-183.96

- =182.47 -

6L



. ’
.

STAT.

LYE6O
LY661
LYE6Z
LYE63
1Y664

-LYEBS

LY666
LYE67?
LYE68
LY6E69
LY&70
LY&E71
LY672
LY&73
LYE74
LYE7S
LY&76
LYe??
LYE78

LY&E?9

LY700
LY 701
LY7€2
LY703
LY?04
w1021
VIp16
41020
WI921
WI1QZ2
W1023
WI026

W1031

LATITUDE LONGITUDE ELEV.

39.
9.
39.
39.
39.
39.
39.
39,
39.
29,
39,
39.
39.
39.
39.
8.
38.
38,
38.
38.
38.

380
as.
28,
38.
a8,
z8.
38.
8.
38.
38'
38.

112,
112,
112.
112,
112‘
112.
112.
112.
112.
112.
112,
112.
112.
112.
112.
112.
112,
112,
112.
112.
112.
112,
112.
112.
112,

14.59
14.60
13.82
13.35
12.32
11.24
11.64
12.31
10.56
10.27
9.50
12.88
13.73
7.59
7.60
45.25
50 .46
50.35
50.25
50.24
58 .92
57.90
57 .31
56.88
56 .68
58.28
58.75
56.63
59.85
59.82
49.11
46.48

112.
112.
112.
112.
112.
112.

49.55 112.

112..

43.65
44.67
43.33
42 .47
42.67
42.76
42.03
44.58
44.08
43.28
43,41
42.08
41.41
45.90
47 .01
21.01
22.19
21.53
26.49

19.98'

47 .64
45 .43
44 .68
43.83
42 .66
21.12
23.21
23.72
22.30
<1.17
26.01
24 .68
28.32

1391.
1393.
1392.
1392,

1404,

1412,
1430,
1451,
14060.
1394,
1394,
1407,

1392.

1394.
1394.
1684,
1729.
1789,
1928.
2008.
1438.
1422,
1423,
1424,
1424,
1521.
1469.
1465.
1483,
15062.
1504.
1646,
1477,

OBSERVED

GRAVITY

979658.13
973659.44
979656 .11
979654 .48
973649.89

979646 .02 -
. 973645.12

979643.81
973648',90
979643 .60
979647 .20
979643 .62
979653.94
979650 .98
979655.90
979544 .37
979565 . 20
979544 .99
979511 . 47
979491 .94
979633 .02
973623 .83
979625 .09
973621 .68
979618 .36
973617 .84
979632 .44
973635.31
973632 .40
973627 .84
979603 .55
973565 .89
979613.68

-

THEOR.

GRAVITY

980113.41
980113.43

980112.27.

980111.58
980110.28

'080108.48
-980109.37

080110.26
980107.48
080107.085
980105.92
980187.95
980112.15
980103.11
9801093.12
280078.27
agesn??.92
o8AR?7? .77
980077.62
9800477 .60
980090 .36
J80388.85
980487 .98
980287 .35
980087.06
980089.41
980€90 .11
980091.41
o8ee€91.73
980291 .68

-980075.95

980072.08

280076 .60_.

FREE
AIR

-26 .03
-24.12
-26.60
-27.23
-26.92
-26 .72
-22.66
-19.29
-26.56
-28.28
-28.54
'28.64
-21095

-17065

'-5023
11.89
19.31
28,82
33.99

=13.58

-21.15
-23.76
-26.23
~29.26
-2.19

-4 .34

’4.00

-1.68

=3

~8.27

.96

~7.13.

SIMPLE
POUGUER

-181.51

-179.82 -

-182.19
=182 .93
-183.85

-184 .55

-181047
~-183.04
-184 .99
-184.35
-187.40
-184.23
=177 .76
-172 .86
—194046
-178.13
-180 .66
-186 .68
~-190 .45
-174.31
-180.09
-182 .82
'18504@

-=-188.43

-172.20
-168 .54
-167.75
~167 .44
-168.21
-176.38
-183.02

=172 .22..-

.48

:;.23 V

4.63
7.43
11.45
13.83
-.14
-.14
-014
-012
-.12
1.15

.57
.73
.92

1.57

2.90

@

COMPLETE
BOUGUER

-181.76
~179.75
-182.30

~183.16.

-183.37
-184.78
-182.71
-180.64
-183.14
-184.33
-184.60
-187.51
-184.48
-177.99
-173.10
~186.36
-173.5@
-173.23
-175.24
-177.42
-174.45
-180.23
-182.96
_185052
-188.53
-171.085
-167.81

-167.18

-166.71
-167.29
-174,81
-180.13
-171.28

08



STAT.

wWIioa?
wio38
wWIa39
41042
Wio41
wig4z
WIg43
wioe45
WIog4r
WI049
Wiosi
WIg55
wigs56
VIeho
Y1@65
w1067
WIg69
WIg7e
W1g79
wIiess3
¥ 1086
wigss
WIigo4
w199
wIla2
WI193
wilg4
WwIio5
wiies
wIiiz
wI113
WIl1l6

wIii1v

LATITUDE LONGITUDE ELEV.

38.
8.
8.
8.
8.
8.
8.
8.
38.

38.‘

38.
38.
8.
38.
38.
8.
38.

28.

28.
38.
58.
8.
38.
a8.
38.
38.
38.
8.
38.
38.
38.
38.
8.

112.
112.
112.
112,
112.
112.
112,
112,
112.
112.
112.

47.31
45.26
47 .35
46 .27
46 .90
46.70
51.76
52,13
54.21
56 . 34
49.56
46 .5€
46.08
48.91
45.18
45.44
46.10
58 .91
56.13
58.82
59.51
55 .87
82,67
51 .80
53.81
54 .34
51.12
51 .99
48.23
52.60
51.71
53 .70
53 .59

112,
112,
112.
112,
112,
112.
112,
112.
112.
112,
112,
112,
112.
112.
112,
112,
112,
112,
112,
112,
112.

112..

23.59

22.05
25.21
27 .02
28.58
29.99
25,92
29.01
29.17
29.91
32.12
32 .52
32.53
34.65
c7.60
44 .57
40.30
37 .00
31.11
31.38
34.55
27.27
33.087
41.45
3?7.76
28.1@
34.75

34 .40

24,66
23.82
22.99
22.64

26.45 -

1663,
1699.

1539,

15688,

1534.
14586.
1457.
1429,
1423.

1435, .

1482,

1508. .

1455.
1606.
1562.
1496.
1598.
1429.
1429,
1423.
1443.
1433.
1455.
1465.

1458,

1465.
1460.
1547,
1493,
1554.
1549.

1447,

OBSERVED

GRAVITY

979563 .69
973544 .24
979590 .01
973577 .45
979590 .30

- 973592.73

973620.63
973620 .04
973628.70

. 973638.95

979616 .77
973601 .25
979594 .75
979608 .08
979559 .16
979559 .74
973580.11
979591 .73
973628 ,35
97962985
979621 .24
979609 .67
973622.23
979595, 37
979602 .82
979603 .36
972606 .85

973609.91.

97359 .77
979613.43
Q73598.27
979604 ,94

972624.41

THEOR.

GRAVITY

980073 .30
98060870 .29
980073 .36
980071.77
080072.70
980072.40
980079 .82
980883 .37
0RBB83 .44
980386.57
980076.61
980072.20
980071.50
0RGN 75, 65
960070 .17
980273.55
J80074.45
980078 . 59
980086.25
980090 .21
080091 .23
980085.87
980781.16
9800879.87
9801282 .84
980083 .62
9800 78.90
980060.17
980374.65
9BOAE1.05
980279.75
980082 .68

198008252

FREE
AIR

3.58
-1.74
"B 042
-4.,26
-7.16

-7.51"

-9.88
-10.71
-13.75
-16.48
-17.00
-13.61

-11.28

-18.56
~15.41
-28.78
-32.68

~21,50

~16.90
~-19.37
-30 .86
-30.89
-16.71
-35.50
-27.92
=30 .33
-19.96
-19.71
-6.48
~6 .89
-1.92
28

-11.,57

SIMPLE
BOUGUER

-182 .30
-191.65
-1B1.76
-179.29

-178.53

-172.62
-173.5%7
-173.48
-175.54
=177 .40
-179.26
-179.94
-181.19

.=194.92

~203.37
-159.90
-190.06
-176.63

-179.10 -

~1£9.92
~192.18
-176.88
-198.13
~191 .67
-193.3

-183.71

-182.90"
-179.40-

-173 .77
-175 .62
~172 .86
-173.31

T.C.

3.60
7.20
1.96
2.34
1.50
1.40
.94
.59
.40
31

.53

1.11
1.35
.40
.52
.37
.27
.21
.27
. 06

~.05
- 24

~.04

.09

- -.01

.18

.15
2.47
2.00
3.01
2.23
. <95

COMPLETE

BOUGUER

-178.70
-184.45
-178.48
-179.42
-177.79

-177.13

-171.68
-172.98
-173.088

-175.23

-176.87
-178.15
-178.59
-18€.79
-194.42
~203.00
-199.63

-189.85

-176.326
-179.04
~-189.98

-192.23

-176.64

-191.58

-193.31
-183.53
-182.75
-176.93
-171.77
-172.61
-170.63
-172.36

L8



STAT.

38.
38.
28.
38.
38.
38.
38.
3’80
38.
8.
a8,
38.
38.
38.
38.
38.
38.
39.
29.
39.
9.
39.
39.
39.
39.

wiils
vIilz1
WI123
wrizv
w1129
- WIl32
WI133
w1135
wIl39
WI140
WIt4l
wI1s7
w1165
w1166
wiisv
wiias
WIlvoe
wIlz2
w1173
wWI175
WIii76
41178
WI179
wIlge
WI1g1
WI1183
WI1ES
WI193
WI194
Wizaz
wI213 329,
wiz215 39.
wIlzZi6 39.

39.
39.
39.
39‘

39.

54.40
55.26
%6.19
56.12

57.33 -

57.e8
57.88
56.11
55.27
55.22
57.74
48.22
57 .60
53.63
59.63
59.84
58.63
.29
2.24
4.16
4 .67
6.86
7.10
7.10
€.98
.8.97
B.42
.49

72"

1.18
1.90
.84
2.13

11z,
112,

112,

112. 26.04
112. 25.19
112. 25.48
112. 22.38
112. 22.04
25.80
27.93
21.26
17.21
16.70
18.36
16.69
19.39
19.18
17 .79
16.67
17 .44
18.69
17.76
16.86
16.66
17.48
18.90

112.

112.
112.
112.
112.
112,
112.
112.
112.
112.
11z,
112,
112.
112.
112.

11z2.
112.
112.
112.
112.
112.
11Z2.

21.14
23.65
24.55
24.55

20.41
112. 15.63
112. 16.68
112. 15.88

19.47 -

27.67

LATITUDE LONGITUDE ELEV.

1442,
1445,
1440,
1492,
1499,
1424.
1419.
1526.
1825.
1064.
1596.
2002,
1572.
1548.
1618.
1726.
1661.
1568.
1571,
1553‘
1558.
1514,
1488,
1477,
1454.
1435.
1121,
1448,
1415,
1526,
1686,
1600.
1625,

_OBSERVED
GRAVITY

973627 .2
979628 .92
973632 .01
972617 .97
973621.18
979636 .98
973635.69
979610 .47
973548.19

979518 .96

979599 ,93
979289.11
979603 .52
979614 .64
979598 .39
979538 .95
979588 . 57
979612 .24
979616.13
979621 .65
979622 . 31
973624 .35
979642 .29
979644 ,32
979646 . 05
973659 .63
979661 . @1

Q73641 .82 -

979640 .54
973625.79
973590.79
979612.05

973606 .82

THEOR.
GRAVITY -

980983.71
980084 .98
2809286.34
980086.23
J8e2e8.32

1980088.83

980088.83
o80A86.22
aBAAR4 .99
980084 .32
o8v288.62

980074 .63

980088, 42
980001 .41
980091 .41
980091 .71
9£0089.94
980092 .37
982095.22
980098.05
980099.10
980102.23
980102 ,38
980102.28

980102.20 -

080105.13

980104 .34
9806092.67

980093.01

980093 .68
980094 .72
980096.11
980096 .54

FREE
AIR

-11.42
-10.13
-9.04
-7.84
-4.26
~12.41
-15.24
~-4.83
26 .39
49 .12
3.82
110.02
.21
.94
€.29
-22.13
11.21
3.75
5.71
2.85

4.00

-.46
-.90
-2.27
-7.46
-2.60
-4 .81
-4.01
-15.81
3.03
16.35
9.69

11.74

SIMPLE
BOUGUER

~-172.60
=171 .65

-170.90

-174 .61
-171.81
=171 .58
-173.85
-175 .49
-177 .60
-179.41
=174 .57
—214 -35
-175.50
-172 .09
-174 .56
-213.05

=174 .45

~171.51
-169 .89
-170 .74
-170.14
-169.69
-167 .22
~167.36
-169.98
-163.00
-163 .64
-165.86
-173.97
-167.54
~-172.10

~-169.15

-159.89

T.C.\

.86
.93
.72

1.48
1.17
40
.32
1.88
- 5.69
4.98
2.29
15,32
1.82
1.42
1.90
3.02
2.26
1.39
1.31
1.33
1.49
.84
.65
.59
.41
.19
.15
.45
.19
1.05
2.3
1.57
1.87

COMPLETE
BOUGUER
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112.
112.
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14 .60
12.82
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14 .63
12.82

13.€9
13.69
12.82
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112, 24.54
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6.26

7.94
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17.00
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-7.51
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-165.10
-168.27
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.66
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c
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Table 3. DENSITY MEASUREMENTS -- REVISED
The technique'used to measure the densities is described by

Carrier (1979).

Rock Sample Location Saturated Dry Percent
Lme  fgnde  lymainde Dy Gmiy foosin
Rhyolite  38°54.79" 112°29.78" 2.38  2.31 6
Rhyolite  38°54.79' 112°29.78" 2.20  2.02 18
Rhyolite  38°54.79'  112°29.78" 2.37 2.20 - 17
Obsidian  38°54.79'  112°29.78" 2.32  2.25 7
Travertine 38°50.66' 112°29.78" 2.55  2.47 8
Travertine 38°51.99" 112°29.87" 2.28 2.07 21
Arkose - . 39°02.09' 112°19.78" 2.61 2.6 5
Limestone  39°02.09" 112°19.78" 2.82  2.80 2
Sandstone  39°02.09' 112°19.78" 2.60 2.50 . 10
Basalt 38°53.21" 112°31.96" 2,22 108 2
Basalt  39°06.71'  112°32.91" 2.52  2.49 3
Limestone  39°04.05' 112°18.89" 272 272 0.2
Sandstone  339°02.09' 112519.78' 2.61 2.58 4
Limestone  39°02.09" 112°19.78" 2.71 2.70 1
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