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Cravity ‘survey in part of the S:ake River Plain, Idaho -- -

_+A prelinirary report

- by Harry L. Baldwin, Jr. erd David P. Hill
Eath it f : ; - e S L L
Abstract -

tDu.riﬁg tfre-éerl&‘.emer of 1959,"35 total 'of.1,187 gfavity statioﬁs"_:f
~fvere‘occup1ed on the western part of the unake River plain in Idaho. a0
An area ME OOO square miles. @f—dmo—p&aaﬂextendmg fran Glenns ‘ -
‘*WFerry, Idaho, to Caldwell Idaao, was covereu w*th a station den51ty of :
1iore statlon per two square mlle An additlonal l 200 square miles of

. . :

. fsurroundlng area, maln;y from Caldwcll Ieaho, to the Oregon-Idaho state

‘llne, was covered with a deL51ty of ore station per seven -square miles.’(
=;Ihe mean reprodu01billty of the observed g avrtles of these— stations was
27:0.05 mllllgal, with a maximum discrepescy cf 0.2 milligal. ~ Gravity data
13£were reducee'to'eimpie Bouguer.vaihes usi;g a ceﬁbined free-air en@-;if
. Bouguer correctlon of '0.06 milligel per foot.

Ihe only anomalres feournd with clcsure in excess of 10 milligaie‘are
”fwo elongated nighs, orientated northwest—southeest with the noréhwebterngi

fi;hlgh offset to the northeast by 10 mrlesc Ihe smaller of these highs i

‘;aextends from Merldian, Idaho, to Nyssa, Oregon, and the larger extendsi % :
5@’frcm Swen Falls, - Idaho, to Glerns Ferry, Idaho. The maximum value -
recorded is a slmple Bouguer value of -66.5 mllligals wlth respect to

;. the Irternatlonal ElllpSOldo Gradienee on tke sides of these highs»areiq
largestvon the northeast sides, reaching siﬁ miliigals éer mile‘iﬁ places,.

~

AGraticule interpretations of & profile across the southeastern high

using a density contrast of 0.3 gm per cr3 indicate an accuﬁﬁlation‘of
“ilava reaching a thickness of at least 2,000 feet. .
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Introduction

The Snake River investigation was made for the'purpoéé of:eéarching
out, defining, and interpreting.érawity anomelies présént on the‘western
vﬁhrt of the Snake River lava'plain in Idaﬁo. In particulgr, it was- ‘
%desircd to further'define gradients associated with the gra;ity high
shown by the region@i work of Bonini and Lavin (1957). It was pot planned

éto cover any spccifié ares, but rather to let the observed anomalies

‘determine the coursé of the fiéI& &ork.
The study was undertaken as éért of a proJect.;n Volcanism and

Crustal Deformation, supervised by.L.'C. Pakisef of the U. S. deoloéiéal
Sgrve&. .Profeésor Rodgers‘of the Geophysics Department of‘the'Colopado

%8chool of Mines acted as advisor.



"-‘?‘ :
The .part of the Snake River plain with w}nch we are concemed 1% a -
S © oy

-

nx'#‘*

Elm'ge , relatively flat, basalt-capped plateau, va.rying in width ;ﬁ;?n o.,

<A

.to 100 mlles , which extends both north and souih of the Snake Rﬁrlg:,‘

;The area covered by the survey extends from lat. 42°30°" N. to lﬂt

2,

-&s ’i- 3;

. \ .
“and from long. L5"15W. to 117°00'W." The Snake River plain in, xﬁis_"?3~

region is bounded on the northeast and southwest b'y h:[ghlands of gra.nite
:and silicic volcanic rocks. The Snake River and its main tributary'ﬁk
’the région, the Bruneau River, have cut canyons in the basa.lt vh;tch. rea.ch
%idepths of 700 feet. Altitudes in the region range from’ - about 2, 200‘feet

s -

above mean sea level near the Snake River to over l&,000 feet above mean

~'gea level near the borders. . ) T

The exposed rocks of the area are p:redom1nant1y Terti&ry a.nd

" Guaternary basaltic and clastic rocks. A thin cover of Quaternary.’
- alluvium hides the lava in places. In gemeral, soil is thin or absent.

~In the northwest part of the plain, cYastic deposits form & substantiali

?

part of the geologié section. Exposures in the Snake River'canyon show *
that interbedded layers of sed.imen‘tery rocks and ba.salt extend down at

least 700 feet below the top of the plateau. Informtion from isola'bef
\ ) ’&‘ .
wells drilled in the area indicates that basalt is sca:rce to a. dep't.h

Fand

v‘!‘ ,‘ -

) at 1ea.st 1,17 feet below sea level between aneau and Glenns -Ferry'b

l‘\-

,(Ycrungquist and Kiilsg&ard 1951) and to a depth of at leasyy 1. 859 faé;,ba

“below sea level at Ontar:io.



Field observations and data rPeduction

,

The field work was done between May 25 and July 31, 1959, during
which time a total of 1,137 stations were occupied, Of thsae, about
200 were occupied more than once in order tof%eqéqcheck on the accuraqy
iof the survey. The 2,000 square-mile area extending from Glenns Ferry,
Idsho, to Caldwell, Idaho had.a stationvdensity of one station per two

[

*square miles. Another 1,200 square miles of surrounding area, mainly

“fram Caldwell, Idaho, to the Oregon-Idaho state line, was covered with
¢a density of one staticn per seven square miles,
3

2 Horizental and vertical control was obtained mainly'from U. £S Geological

$Survey
/quadrangle maps. Most of the survey was done over terrain covered by

'

~‘j‘;ma‘ps of scale 1: Eh 000; nowever, the control for about BO stations was

aken from 1:62,500 maps. Locations and altitudes of 17 stations were
'ﬁbbtained from Army Nap Service charts. ,

. The entire survey was done with Worden gravity meter No. 388
kaving a scale constant of 0.5328(1) milligal per dial division. This
~meter cculd be read to the nearest 1/10 dial division. The éurvey was

ied in with the absolute gravity by initially placing a series of base

tations near Boise, Idaho, and obtaining their observed gravities

elative to the value at the Boise airport as determined by Woollard

’(1358) Later in the survey, other bases were established relative to

* these seccndary bases,



Loops ranged in time duration from two to five hours, with the ,
;verage loop lasting about four hours and including about 12 stations.
it least or.e station within a loop would be repeated for the purpose‘of
checklng i“strument drift, and, in addition, a station from an adjacent
100p would be reoccupied to keep a check on the accuracy of the observed
gravities. This procedure was followed in all but three or four loops
ihere time or terrain consideratior.s hindered repeats.
| The follicwing inforration was recorded at each station:

1. Instrument reading
2. Time
3. Elevation
4, Latitude and longitude
5. Location description.
6. Remarks |
Baldwin and Hill each operated the instrument on alternate loops -- fhe

one not operating the instrument recorded the first three of the above listed

‘items. Mrs. Baldwin, who accompanied the field party, recorded the last

three of £he listed items. Latitudes to the nearest half-second (except
gpf statiors locéteq by the A,M.S, charts where the accuracy was within
;}wo seconds ) and longitudes to the nearest three seconds were scaled from
f%vailable maps. The location description included such items as type of
spot elevation (such as bench mark, section corner,'roédiintersection,
etc.) section, township, and ranée in which the elevation appears, and®
%g;prief description of exact location so the station could be reoccupied
Nif recessary. Information that would aid in terrain corrections or later

interpretatiors was recorded under remarks.



Drift curves were prepared at the end of each day. 'Drift was

con31dered linear with time between base statian readings made at the

? eginning and completion of each locp, unless repeat readings in the

: oép indicated othervise. A drift curve was never altered without
upplementary information from repeated stations. The drift curve was
A@%yided into segments, each of whiéh was assigned a base-station value \
: 'ithe nearest 1/10 dial division. Each time a base station was occupied -
t least two readings were taken in order to insure an accurate reeding.
‘the first two readings were not the same, the instrument was reread

. ' - .

ntil a duplication was obtained, and this was the value recorded.

- Instrument drift seldom exceeded 0.1 milligal pér hour. The usual
i%pgttern was for the instrument to drift down at the rate of about 0.07

’milligal per hour until the hottest time of day (about k.00 p.m.) and

f then to level off or even to rise slightly until sunset. Drift was

‘small or absent on overcast days. .
A combined free air and simple Bouguer correction of 0,06 milligal
per foot was applied to each observed gravity where a station elevation,

f%%s availeble, This corresponds to a density of 2.67 grams per cubic
= : .

§ntimeter°* Latum elevation was mean sea level.

% The fact that the density 1s given to the pearest 0,0l gm per cm3
does not mean that we claim this accurate a knowledge of the densitye

‘Tt means only'thaf this demsity is the one vhich leads to the converdent
é@ of 0.06 milligal per foot for the elevatipnjfgcto&. The density of
"“an average crustal section sbove mesn sea 1evel,‘hd§évér, is close to

2°67 gm per cms. -




"No teirain‘corrections were applied to the data. Most of the area
cavered by the survey is relatively flat, and it was estimated that
%§~ Hammer, 1939
terrain corrections out to zone M of the Haummer chart/would not smount
go more than aboutf; two milligals. In the mountainous regioms, the terrain
corrections might M&s much as five milligals, but even this
éiount is negligible compared with the size of the larger anomalies found.
Closely spaced stations would have about the same terrain correctionm,
and 80 no distortion of the anomalies would result from neglecting the
terrain effect.

Latitude corrections were taken from graphs which plotted the

gorrection against the latitude. Information for constructing these
graphs was obtaine¢ from "Values of Theoretical Gravity on the Internaticmal

u:%

mipsoid" in Nettleton (19&0, pP. 139-143)..

All gravity valuas were carried to 0,01 milligal within the survey.
3?fter correcticn for elevation and latitude, the simple Bouguer values

;were rounded off to the nearest 0.1 milligal. Station number, latitude

and longitude, elevation, observed gravity, and Bouguer gravity are

%agppiled in Table..l.

1

Accuracy

‘-Ihe accuracy of each simple Bouguer value depends on the accuracy

Sﬁftho following: -
= 1. Woollard's value for the Boise airport station

2. Observed gravity
3. Station elevation
4, Latitude correction
i?f{‘-l; Wobllard's v&Iﬁc for the Boise airport station° The observed

Erawities of the stations in Woollard's loops are accurate to within

about- 0.2 milligal (Woollard, 1958).
9



"2, Observed gravity: Checks on the accﬁracy of the observea
gravities of about 200 stations were made by a system of repeats and ties.
Repeats are defined as readings at stations that were occupled twice and
vhose observed gravities were computed’in reference to the same base
station fof both casés. Ties refer to.read;#gs at stations whose observed
gravities were compﬁ%gd fwice from two different bases. To be classified
as a repeat it was not necessary that a stat{dn be read twice during the

game loop -- only that the two values.be determired from the same base,
Ait fbllcw; that‘if the observed gravities of a repeated station differ,
they will do so by integral multiples of 1/10 dial division (0.053 milligsl).
-, Since the gravity values within the survey were carried to 0.0l milligal,
ties may differ vy integrel multiples of this tigure.

There would be a difference, in terms cf accuracy, between & repeat
reading within a loop and Qne from a previcus locp, if the repecat reading
within the loop were used to adjust the drift curve. If this ad justuent
were’made, the difference betweeﬁ the repeat reacdings would be zero by
constructiorn. Because of the short time duration of mcst of tée loops
and the observed lirearity of the drift, cnly one drift curve'was ad justed
in this merner. This loocp lasted unti};about ©:00 p.m., and previous
experienge had shown that the normal dc;nwani drift of the instfument
stopped at about 4:00 p.m. and leveled off. This repeat was nct ccunted

in the totals, -

10 followed by 10a



" A total of 171 repeats a.nd 108 ties were reconied. du.rmg the survey.

t B

Graph A (fig. l) shows the mumber of repeats that differ rrom tb.a original

o % -‘l;.;a o~
. . - -

Figure 1, Differences in repeat and tle measurements. = .

33

» ~ 0 t’::« .

e

reading at a station by integra.l multiples of 1/10 acale constant. Graph

T,

C shows the number of ties that diﬁer fran the orig:Lnal reading at a
. station by integral multiples of 0,01 milligal OnJy absolute values of -
the differences have been recorded. Asamning tha:l; the sign of the -
discrepancy between readings is as often poaitivg a8 nega.tive, -the
distribution curve for repeats wou.ld. 1ika]:y be as shawn on Gra.ph B. A
continuous distribution would proba.bh[ be shorwn hy a curve such a&s is
drawn in (}raph B, where the area benea.th the curve is equal to the sum of
the areas of the rectangles. The mean precision (tha.t is repeatibility)
of the readings is the value of the difference sueh that ome half of all
differences are greater than this value ‘and oneA half are iess, the signs
of the differences being ignored., If this value be“d'esigna.ted by ¢ ,
then - - : ‘
£ dx =Jf,’,€(xu’y I _
- ‘), o B l,vtj . A .

p

where f (x) is the contlnuous distributionvcurve . The’ d:LSerepancy between
the va.lue of ¢ for repeats and the value of ¢ for tiea ia balieved due
to the small size cf the statistical sample fraom whichtheu values were

derived.
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‘The meanvgrrorj that is, the mean difference frcm'the true value,
of the‘readings is alightly less than the precision. This is intuitively
evident when one considers that s large difference between two readings
‘ at the same statian does not mean that one readlng is in error by the -
© amount of the difference. It is more likely that one reading was too
high and thg other too low. I; the same manner, if two readings at a
given stgﬁién do not differ, it does not necessarily mean thet both
freadingS*are accurate. It means that they are either both accurate (to
‘w::thin the reading limit of the instrument) or that they are both in
éfrar‘by ;he seme amount. ~ A third p0351bllity is that the measured
difference is caused by both readings being in error in the same direction,~
but by different amounts.. : ‘ : . S

2 . ' Geological Survey

3. Station elevation: Elevations from the U,S8.f.3. quadrangle. mepa

are generally accq;ate to within three or four feet. A few spot elévationé“
determing§‘photogrammetfically by the Geological Survey were used;( These

- elevations are believed accurate to within six or eight feet., Spot

= .
AN

eléﬁiiioné"marked on the 1:250,000 maps are accurate to within five feet.
At times the exact 1ocation of a spot elevation was uncertain. In areas
where the station density was not too great, a few stations whose .
elevations were kncwn to within 10 feet were used. No elevation wiﬁh

a péssible inaccuracy of over 10 feet was ever used.. An error of 10 feet
in elevation would correspond to 0.6 milligal error in elevation- h
‘§orr§ction§ In g;néral,ﬁthe error in the observed gravity due to an error

LA N

in anﬁon elevation 1s believed to be less than 0.2 milligal.



., Iatitude correction: The latitude corrections were taken from
the values of theoretical gravity on the International Ellipsoid as
given in the table in Nettleton (1940). These values were plotted on
'a graph of such a scale that the iatitudes could be read to the nearest
half-second, and the corrections to the nearest 0.02 milligal. The
change of theoretical gravity with latitude in the vicinity of the
survey is about 0.03 milligal per second. Because latitudes were reed
with a maximum error of 2 seconds, the maximum error in latitude correction
is about 0.06 milligal., The mean error is believed to be abait 0.02
milligal.

Taking into account all the factors that contribute to thé*simple .

Bouguer values and apnalyzing their accuracy, we have the following

results: ’
Probeble error (mgal) Maximum error (mgal)
Woollard’s Boise value 0.1 7 - 0.2
Observed gravity 0.03 0.12
Elevation (times 0.06 mgal/ft) 0.2 0.6
Latitude correction 0.02 0.06

_ The largest possible error in simple Bouguer gravity from all scurcesA

is gbout 1 milligal.



Description of Anomslies and Qualitative Interpretation

Major features

1

Thé most comnspicuous features on the gravity comtour map'of‘the

western part of the Snake River plain (fig. 2) are two elongate positive

Figure 2. Simple Bouguer ancmalies, Snake River plain, Idaho.

-

anomalies frending northwest-goutheast. The axes of these features aré
ﬁot co-linear -- the westerly kigh is offset 10 miles northeast from
the axis of the southeasée;n one,

The southeastern high is the larger of‘the two in both magnitude
and areal extent. Its axis can be traced from Glenns Ferry, Idahb,
westward to Hammett, Idaho, and thence northwest to a point about 10
miles south of Nampa, Idaho, a total distance of about 80 miles. Its

ipeak'gravity is a simple Bouguer value of -66.5 milligals with respect
to. the International Ellipsoid. This maximum value occurs about midwey

.along the‘axis. The gradient is steepest along the northeast side, where

t

the gravity drops 50 milligels in 8 miles. On the southwest, the gradient
- averages ahout 50 milligalsvin 12 miles. The total drop in gravity fram

.+ the peak to the surrounding area is over €5 milligals.

13 followed by 13a



The axis of the northwestern high can be traced from a point 3 miles
south of Meridién, Idahoc, northwestward to atout 3 miles east of Nyssa;
Oregon, & distance of about 4 miles. Its peak recorded value, with
respect to the Interrational Ellipsoid, is -79.2 milligals, which occurs
at about the middle‘of the northern half‘of the axis. The gradient on
the western part of the southern end is the steepest on the anomaly
reachiﬁg 30 milligals in 5 miles. The totél drop in gravity from the

peék to the surrounding area is over 50 milligals.

13a



";ﬁhe'most ﬁlauaible explanation for the existence of these two

" large anomalies is that they are caused by thick accumulations of heavy

rocks. Lava véﬁgg:a part 6f the surveyed area. Large areas of granite

to the northeast and souphwest correspond with gravity lows.

I N

Minor festures

3

Y

Aside frcm the’two highs described above, no features -- elther
highs Or lows == hawing closures in excess of 10 milligals were defined
in the survey, !he amaller anam&lies are confined mainly to parts of
the area where thg surface rocks are distributed irregularly and the
terrain is uneven.

In the/ Montour 15' quadrengle (lat. 43%%5'N, to 44°00'N., lang.
116°15'W. to'll6°30'wo), many minor features were found. A general drop.
in gravity readings was found from the west to the east in the Montour
quadrangle. The —lEO'milligal eontour glves the épproximate shape of
this cﬁange. The direction of this contour changes from southeast to
southwest as the eontour passes southward through the quadfangle. A
éoséible reason for the presence of this gradient is that the Columbia
River basalts-ﬁ;dge out on the Idaho Batholith. On either side of this
gradient aré found:iavs of aboﬁt six milligels éach that correspond

L?

closely to outcrqpp af sedimentary d-<posits.

1L



The eastern part of the Montour quadrangle and the region to the
north of Boise contain several minor features. Because cf the small
number of stations in this area, little credence should be given to
the shapes of these small anomalies as they are Qrawn on the map. 7Two
of these are “ome-point" ancmalies, and Q?rther work should be dome in
the area before lnterpretations are attempted.

A small feature of interest appears in a valley ncrth of Boise.
This is a high with closure slighély in ex®*ss of 6 milligals snd with
gradients on its sides as steep as 6 milligals per mile. The valley
is probably filled with basalt sinee outcrops of this rock are found
along the valley sides. It is possible that an accumulation of lava
in this velley, in contrast with the possibly granitic cores of the

mountains bordering the valley, may give rise to the anomaly.

15



Another type of minor featurq was found repeatedly. Scattered
over the plain between Boise and Mountain Home are numerous small hills,
locally called "butfes,“ varying in height from 50 to about 300 feet.
It was found that readings teken on the tops of these hills, after
corrections, invariably differed from the trend in the region by as much
as -4 milligals. The lows located at lat. 43°15'N., long. 116°12'W.,
and lat. 43C14'N., long. 116°01'W. (fig. 2) are examples of this type
of minor ancomaly. These minima aré quite restricted in area for it wes
observed that readings near the bases of the hills fit into the regiénal,,
trend quite well.. Only when the stations are right on the tops of the
hills do these anomalies appear. It was originally thought that terrain
corrections would account for the differences, but detailed terrain
corrections for two of these hilltop stations. show that terrain effects
cannot account for more than about one milligal. There seems to be no
relationship between height of hill and size of minimum because nearly
equivalent differences were measured for hills 300 and 75 feet high.
These hills may be surface indications of lava vents filled with low
density vesicular lava in the. upper part which would result in low gravity.

However, the lava on the tops of these hills does not differ noticeably

from the lava found elsewhere in the region.

16



Graticule analysis of profile A-A'

-

Profile A;A' is a liie 32 miles long trending N. 34CE, ’The south-
west end of the line is at lat. 42°53'N. and long. 116°01'W. The axis
of the southeastern gravity high is intersected at right angles by the
profile, |

In profile tre gravity anomaly cut by A-A' appears as a symmetrical,
bell-shaped curve, with an amplitude of 55 milligals. The gradient of
the northeast side is 5.2 milligels per mile, arnd the gradient of the
southwest side is 4.6 ﬁil;igals per mile. The peak of the auomaiy occurs
about 7 1/2 miles northeast of the Srake River as meastred along tue

profile.

17



The method described by Hubbert (1948) was used in the interpretation

"brt the profile. The accuracy of this method (and of any two-dimensional ’
| gra.ticule interpred:ation method ) depends on two major assumptions:

(l) that the length of the body being analyzed is so great in canpa.rison

R with 1ts width and depth that 1t can be considered to extend infinitely - .

" along its axis a.nd (2) that a reasonable density contrast has been chosen..

- 5

Reference to the map will show that the anamaly cut by profile A-A' is
’gree.tly elonga.ted and, hence , that the first a.ssumption is valld.
. Considerablé latitude exists in choosing a density contrast. Pretmma.bly, .
rocks cut by a section along profile A-A' are of three general types:
granitic, besaltic and sedimentary. A density of 2.7 gn per cm3 was
assigned to both the sedimentary rocks and to the granitic mountains, and
"1t vas assumed that the granite at depth is the same density. The mean:.j ;
“density of basalt is about 3.0 gm per cm3. This figure was adopted for

the density of the basalt in the Snake River plain. Using these values,
the density contrast is 0.3 gm per cm3. The densities of the main types
) cn: rocks perhaps :anrease with depth, but it will be assumed that the

‘density cdatmstsremains constant with depth.

18



Information from wells drilled in the Snak¢ River plain indicates
basalts may be rare down to a depth of at least 4,000 feet (Youngquist
and Kiilsgaafd, 1951; Littleton and Crosthwaite, 1957). 1In consideration
of this knowledge, three permissible interpretations have been developed.
The first was made assuming that the basalt extends to the surface cf the
plain., The second and third 1nterpretations‘were*made assuming that the
top of the basalt is at a depth of 2 kilometers end 4 kilometers,
fespectively, and that the material above the basalt has no density
contrast with the granitic rocks.

Exsmination of the Bouguer Qnomaly map shows that the background
Bouguer gravity is in the neighborhood of -130 milligals. In matching.
the curve\that would be produced by a hypothetical rock mass to the
dbsgrved curve it was found conveniént to assuge a backgrouna of -125
milligels.

Cross sections of the three possible anomaly-causing bvedies are

shown in figure 3. The outline of each of these bodies is only irtended

Figure 3. Three permissible interpretations of proflle A-A'.

to gife an idea of the general shape of the feature.

It can be seen from the three interpretaﬁions that even with the
relatively high density contrasf chosen, a rather thick accurulation of
basalt is regquired.to produce tﬁe anomaly, ﬁhe most plausible.of the
three interpretations seems to be the one which assumes that the top of
the basalt is at a depth of 2 kilometers. This interpretation is favored
because it does not require as thick an accumulation 6f basalt as the case

where the top of the basalt is assumed to be at a depth of 4 kilometers.

19
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 Structural Melationship between the granite and the basalt

~ The writers a.re -not sufficiently familiar with the geology of the
.region to arrive At d.ef‘}xtﬁi.te conclusionsg concerning-the structural
rélationshipa;hdicate& hythe angnalieso However, two-general
possibilities exist c'oncem:tng the boundary between the granitic and
i)asaltic rocks. They are: »
"1. Fault contacts
2. Downwarp - ;

Of these two poasibilities, the first is considered by the writers
to be ﬁhe most plausible, Faults are in evidence cn the surface and‘the
trend of these closely parallels the direction of the’cqntours along the
northeastern slope of the easterly gravity high (Malde 1959). The
steepness of the boundary for each interpretation makes the likelihood .
of a downwarp small. Even if such a downwarp does exist, it is unlikely
that it could have ocecurred without large-scale faulting, and thus we
return to the first possibility.

Further support for the theory of fsult contacts is pfovided by the
- slight iziregula:city or- the gradient on the northeast side of the southern
ancmaly. This is.shown on profile A-:A' ‘as a 8light flattening of the
sio;:e around the -85 milligal level, This irregularity is not a
peculiarity of this profﬁe only, since a close examination of the map
will shcx;r'tha.t this gradient change exists for a considerable distance
both to the ﬁorthwest and to the %sputheast of the profile. A possible

cause of this irregularity might be two distince faults.
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200)

:tion Latitude Lengitude Llev, Observed gravity Bouguer g,
15-02 42 180 1lo 0C'50" 3166 1182.5 -104.9

10-23 43 :19'22,5" 116 05'40" 3172 1179.3 -102.5

-4

PRI L3 17'07.5" 116 02'igv . 5127 1179.8 -107.3

=75 43 1557 116 02'56" 3227 1135.5 -.3.9

10-25 55 10733.5" Lio G4'igv 5240 11o5.4 -9L.3
10-27 43 15'23.5" 116 L2'1gn 3134 1194.2 -89.9

10-23 5 13'20" 116 6i'yzn 3102 1192.0 -94,1
1C-22. 4% 1£2722.3" 1156 CUtLLn 3111 1182.4 -104.5
16-22 43 17'63" 116 o4 3130 1176.3 -110.7

00,57 116 00'Zhiv 3149 1171.0 -116.1

(o8}

15-51 43 1
.

1i-U -- - - 1151.7 --

2= L3 1ztoan 115 9525 3189 1176.3 -160.9

12-2 43 1otrige 115 50'1a" 3192 1179.4 -97.2
12-2 43 13'13.50 115 51'07n 3221 1178.7 -96.,9

12-3 43 13'47m 115 30taon 3234 1174.3 -101.4

12-4 43 1400305 115 S2'een 3153 1180.5 -100,5
1i-35 &2 13'5Z.5" 115 33'Zin 3iah 1135.1 -95.1

12-7 43 1Lizon 115 54'52n 3146 1183.6 -93.7
o8 43 14700 115 s&'ilin 3128 1186.2 -97.1
s 45 14758 115 57101 3113 1188.4 -95.38
12-30 43 14133,5% 115 53133 2699 1191.4 -93.6
2.1l 45 14052 115 5C144 3092 1194.2 -91.3
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IIzllcn Lotitude Longitude Elev, Observed gravity Bougucr z.
1.=37 43 C4'55.5" 115 42'04" 3089 1188.5 -82.6
14-23 43 C5'51" 115 42*'05% 3097 1185.2 -£6.8
17239 43 C6'44" 115 42'59" 3134 1184.2 -G6.9
1450 43 03'02¢ 115 421320 3144 1176.8 -95.6
14-41 L5057 000 115 44124 5122 1155.0 -236.3
144 43 05'son 115 45'2C0m 3144 1192.4 -76.8
14-43 43 ¢g5'01v 115 45220 3122 1195.2 -74.0
14-44 43 04'09" 115 4521 3101 1196.1 -73.1
14-45 43 03'1C.5% 115 45%19v 3086 1195.2 -73.6
14-44 43 €2%'25,5" 115 &5'19" 3049 1194.2 -75.5
14-47 43 C1'32.5" 115 45'18% 3035 1193.3 -75.9
14%48 43 01'34.5" 115 47'03n 30629 1193.9 -75.8
14-49 43 01'35.5" 115 43'56" 3042 1191.5 -77.4
14-50 43 02'16" 115 50'03" 3013 1195.4 —76.3
14;51 43 03'19.5" 115 50'og" 3026 1200.7 | -71.8
145~32 &3 C2'57,.5" 115 51t40v 2650 1198.5 -75.5
14-53 43 03'19.5" 115 &4gr2zv 2055 1200.5 -70.0
14-54 ) &3 U3'17.5" 115 4G'58n 2051 1199.6 -70.7
14-55 43 03‘17;5” 115 44'¢3" 36081 1194,1 -75.0
14-29 43 0040y 115 42'50" 3C55 1188.9 - -77.8
24-57 43 01'32,5" 115 42'53n 3C%46 1191.5 -77.0
14-53 &3 er'aue 115 &£1°'45" - 3047 ' 1188.5 -79.9
=55 &3 gi'sLm 115 4C726M 3054 1187.7 -79.3
1L-CO “ 43 C0'40.5" 115 40'35% 3049 1184.3 -82.8
14-01 43 00'26,5" 115 39'25n 3037 1182.5 -85.1

K74
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43
43
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43

43

43

43

43

C5'2¢"

~rani
[ERY]

O{) IZO.SH

G7'37"

065'20.5"

5 C4'10,5%

041271
05'z20"
04111"
o5'o1"
05'00.5"
o4 'ogn
05'52,5"
0644, 5"
08" 29"
09'20. 5"

0940, 5"

07'45"
07'58.5"

07'40.5"

Longitude

115

115

115

115

115

115

115

- 115

115

115

115

L1047
4146m
42157
43150m

40137"

43136

51'19"

5 51'15"

501 08"

L7147
47166
4634
42'58"
42109
42'59"
441 10"

43'33"

46'37"
48'13"

L9 14 om

Zlev.

J7

2054

3665

3075

3043

3172

3109

3129

3094

3112

3092

3141
3172

3197

3165

Observed gravity
1150.7
1191.7
1194.2
1189.4
1164.0
1167.5
1181.9
1202.3
1202.0
1202.4
1201.6
1198.9
1200.5
1198.3
1191.1
1195.5
1188.0
1187.0
1179.0
1175.9

’1178.1
1183.9
1186.4
1189.6

1197.5

Bouguer g.
-78.7
-78.3
-76.5
-79.3
-107.5
-104.5
-89.2
-70.7
-71.4
-70.0
-67.6
-70.4
-69.1
-71.5
-79.9
-75.0
-83.2

-83.7



(200)
Ragc
o, 51/

Lotitude

43

43

43

43

43

43

43

43

07'10"
09'02"
10'06"
09'19.5"
16116
C4 ' 43m
C3'57%
03'21.5"
02'52, 5"
03'53.5"
05'15"

0

ie]
A”

[o2)
w

1i

G

Ch

IS,

w

:
Cir42n

05'53"

06'35"

A 05126"

0138

C1'37.5"

0’41, 5"
02'29"
00'35"
gr’ce"
01'36.5"

o3'o1n

Lengitude

115

115

115

115

115

115

115

115

115

115

115

115

115

115

115

115

52'25"

491261

48'24m.

47'36"
46'45"
53410
56'17"
58" 02"
5935
5934
59139
581567
57'59*
57" 59"
56'10"
54103"
54'53m
59" 24

57124m

531481
55137"

55'45m

Elev.

3001

2977

2987

Observed gravity
1207.7
1192.6
1185.9
1183.4
1180.4
1204,5
1200.0
1195.0
1188.6
1196.7
1206.1
1208.4
1206.3
1203.2
1208.0
1207.5
1206.2
1184.7
1184.6
1174.4
1177.4
1193.4
1184.6
1/184.8
1183,5

1195.6

Bouguer g.
-66.5
-80.5
-88.2
-85.1

-93.4

-71.7
-71.6
-74.3
-70.7
-67.5
-71.4
-94.6
-91.9
-101.2
-94.,9
-80.1

. -87.0
-87.1
-88.9

-79.5



43
43

43

03'47"
05'10.5"
04157
06 ' 02"

e EORe TN 41}
~ 4
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G7'olm

3 05'z0m

044"

03' 24"

01'30"
0G'a2v
co'Ln

cr'3o"

0

>
(S
o

3 03'14.5"

03'14.5"
04105.5"

04'58"

3 09113

~

03'42"

0g'2o"

115

115

115 3

115

115

115

Longituce

3411
35'52"

(o
O]

Oll

()

!

w

1o

33'25"

ISV Bale ) H
- -—

31'51"

32'03"

G

046"
30'15"
32'00"
33'27"
33120

32t2p0"

5 32tL0n

341250
34 140"
34139"

)y
2/, ?_/u

35'57"

34132

35' 26"

36'20"

35141

33'25"

115 32'06"

Elev.

2985

3354

3168

3166

3191

3460

3441

3374

3424

3416

Cbserved gravity

1202.3
1156.3

1146.8

1137.4

1131.1
1125.8
1136.4
1136.5
1149.4
1142,12
1152.9
1157.9
1172.7
1181.7
1177.3
1172.9
1168.8
1162.0
1167.3
1161.7
1150.6
1125.3
1131.7
1133.2
1124.,2

1119.8

Bouguer g.

-73.3

-108.2
-117.4
-121.9

-1

1o
(W}
.
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43

43

£3

43

43

07 “45m
CS'39"
carisn
so 53
10'35"
111200
11 '[’.9"
112"
1347

11'39"

13140"
10'4an
13'55"

A~ -

10" .).L"
5'07.5%
17'07;

4

(O3]
(@8]
w

' 1
L

"

1o
()

61

(58]

3 201540

A

20'34,5"

21'27.5"

21277

115

115

115

115

116 11'41v

Longitude

30' 26"
30'47"
31'18"

31'37"

32'15"
31'09"
34 12"
33'58"
3650
36'25"
37'60"
45'53"
52' 00"

S oo

6gr 1Lt
ISR
06'30"
10'11"
10'29"

11'35¢

Elev.

3443
3530
3578
3722

3728

4046

4362 °

3747

3475

3793
3525

3330

3107
3070

2972

3029

Observed gravity

1114.6
1112.3
1109.4
1101.2
11G3.0
1105.7
1103.2
1083.8
1078.7
1109.0
1127.6
1113.1
1112.5
1145.2
1150.7

1152.6

11¢0.9

1182,1
1180.6

1184.9

1179.4
1186.6
1188.2

1195.4

1192.6

Louguer g.

-139.5
-138.0
-138.8
-139.4
-138.2
-135.1
-134.3
-139.7
-129.3
-132.7
-129.4
-130.7
-129.5
-120.2

-126.9

-102.8

-106.9
-108.8
-10S5.8

-106.9



Zzoticn Lecitude Longituda Elev. Observed gravity Bouguer g.
12-5 43 20'Z3" 116 11'41w 3032 1193.8 -104.2
16-5 43 18'52.5" 116 11'21" 3168 ‘ 1191.3 ~-96.0
16-7 43 17'CO.5" 115 11'iem | 3255 11€9.8 ~-89.4
177 ( 43 21'24.5" 116 07'32" 3105 1182,1 -112.7
Ty 43 18'47" 116 Cliigw 3149 1176.2 -116.0
1l-2 42 1;'38% 116 00'55" 3C%4 1198.7 -86.6
15-5 &3 14'0Ln 1156 01'01" 3090 1202.6 -82.1
13-4 L3 15°Cam 116 GO'54v 3169 1195.0 -84.1
18-5 S 43 12061 116 o1'01" 3073 1208,2 -74.5
18-6 43 11'24.5" 116 00'59¢ 3065 1208.6 - -73.7
lv-7( 43 GSt4an 1io GO'Lan 3214 1198.2 -72.6
lC—Gi 43 0831 116 01'02% 3104 1203.3 -72.3
18-9 43 050" _116 01'58" 3074 1203.06 -73.2
lS—lé’ 43 08'35.5" 116 02'40% 3072 1202.8 -74.9
18-11{ 43 ©o'58" 116 02'35" 3077 1210.3 -69.1
10-12 43 10'49.5” 116 cz2'co" 3064 1210.5 -70.9
15-13 43 12'746" 116 01'27" 3081 1205.9 -77.4
15-14 T43 12'33.5" 116 02'11" 3CC4% .. 1206.8 -76.0
15-15 43 12733,5" 116 03'25" 3148 1202.4 -77.1 '
1625 43 12753,5" 116 C4'335¢ 3137 1201.2 - -75.9
Lo-i7 L5 12753,5" 116 05'47m 3256 1196.4 -76.6
i-18 43 13'16" 116 06*32n 3285 1193.5 =78.3
1C-19 43 11'392,.5" 116 05'57" 3182 1202.1 -73.5
13-20 L3 10'15.5% 116 05'43" 3085 1205.6 -73.7
10-21 43 09'25% 116 05'45" 3026 1203.9 -72,7
18-22 43 C5'eon 116 04'24" 3040 1205.6 -74.6

#3
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Liaticn Latitude Longitucde Elev. Observed gravity Bouguer g.
19-17 43 C&'05.5" 116 1G'z22 2090 1204.3 -77.5
10-28 43 ¢7'37" 116 10'29" i 2921 1205.5 -79.7
14-20 £3 €2'2:.5" 116 10'29" 2996 1205.5 -76.5
10-20 &2 10'13" 116 10'29" 3105 1205.6 -71.5
20-0 43 16'32" 115 0L'seM 3349 1182.0 -90.9
20-1 43 13'23.5" 116 10'L3m 3305 11£9.7 -85.6
20-2 43 15'21,5" 116 1i'asH 0351 1185.5 -85.5
20-3 43 14139 116 11'41" 3285 1196.0 -78.0
20-4 43 12'34™ 115 11'41nm 3241 1199.8 -74,1
20-6 43 12'68.5" 116 11'55" 3155 1207.4 -69.0
2087 43 1100 116 12'53w 3153 . 1205.2 -71.3
20-8 42 11'0%.5" 116 13'03" 2151 1204.6 -72.0
20-9 43 10'13.5" 116 14'03" 3055 1201.6 -78.9
20;7. 43 09'30.5" 116 12'20" 3044 1205.7 -74,9
20511 43 10'13,5" 116 11'40n 3089 1206.8 -72.2
20-12 43 03'29.5" 116 13'27" 3003 1199.2 -82.4
20-13 43 ©7'37" 116 12'52" 2937 -~ 1200.3 . -83.9
20-14 43 11'C5.5" 116 14'Co™ 3117 1203.4 -75.3
20-15 43 1:'ozﬁ 116 14 'C4 3453 1185.1 -74.8
20-13 L3 12754m 116 144G 3421 1168.4 -74.7
21-C 43 31'03% 116 23'35" 2580 1232.3 -102.6
22-0 43 22'35" 116 24'42n 3120 1207.4 -88.2
23-0 43 20'CO" 116 24'42F 2910 1219.0 -85.4
240 43 141200 116 22'¢1v 3018 1204,1 -85.3
24-1 43 14'27.5" 116 21'1Q" 3014 1208.8 -81.1
24,22 43 14'15¢ 116 19'26" 3095 1206.6 -78.1
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~otitude

43 14'29,5"
43 14743"
43 14'38,5"
3 137220

oIy tn

Li 435

45 11060
43 11'50.5"
43 12'43"
&5 11'51"
43 12'47.5"
43 13'35"
43 14'59, 5"
43 15'31"
£3 15728"
43 16'38.5"

1514, 5"
15439, 5"
16155, 5"
162"
16'3.0
15431"

Lenoitude

116 13'03v

116 16'ze"
1i6 15'15"
1i¢ 15'27v
116 15'27%
11 15t

116 17'41v

116 19'10¢

116 29'2.

116 ZG'sav

116 21'25"

116 22'1Cn

116 21'55"

116 21'65"

9 A 1ot
116 1924

115 187=3v

Qrian
(&)

116 18'4

116 15725

116 15'21"

Elev.
3160
3177
3191

3201

Observed gravity

1205.1
1205.7
1204.7

1204.9

1206.1
1203.0
1205.9
1206.1
1208.7
1212.0

1209.6

1206.8
1205.3
1203.9
1196.7

1196.3

Bouguer g.
-76.1
-74.7
-74.9

-72.1

-80.6
-81.2
-79.6
-81.8 -

-61.2



Locitude Loncitude Elev. Observed gravity fouguer &.
43 16t 1186 12'31" 3232 1195.3 -51.1
43 17153 116 12'36" 3261 1189.5 | -$0.7
43 167Z€.5" 116 12'40v 3497 1175.5 -89.1
43 171580 116 17'05" 3079 1207.4 -83.9
43 17752,5" 116 13's52¢ 2882 1214,1 - =83,0
43 17roew 116 25'i3e 2876 1211.7 -85.8
L5 17ICH 125 27tLow 2910 1215.5 -35.9
43 17110v 116 23'1350 2535 1211.1 -84.6
L3 18347 116 20'40" 2390 1216.9 -86.9
43 20'01.5" 116 20'10v 2589 1215.2 -90.5
43 Turz3 5t 110 1otz 2055 1212.9 -38.5
43 18'55" 116 17'10" 3062 1206.1 -87.6
43 18'41.5" 116 15'56n 3137 1201.0 -87.9
43 17'59m 116 15'16" 3178 1199.6 -85.8
43 17'29,5" 116 14'17¢ 32569 1192,3 -86.9
43 17'51.5" 116 14'04" 3163 1196.5 -91.0
43 19'2p,5" 116 12732 2129 1194.8 -95.7
43 20'%13.5" 116 13'0G" 3092 1195.0 -98.8
L3 21‘02; 116 13'31in 3010 1199.0 - -=101.0
43 22'Ci.5" 116 13'40v 2932 1202.4 - -103.8
43 20'C%.5" 116 14’23" 3125 1197.6 -93.9
43 1?’4295" 116 15'01n 3050 1205,1 -90.5
43 19'38.5" 116 1&'20" 3052 : 1205.9 -89.4

" 43 20330 116 16'28" 3010 1207.6 -91.8
43 21'ClLn 116 17°%23" 2059 1211.7 -91.3

43 21'Ziw 116 1&'46" 2389 1214,8 -93.0
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z9'17.5%

fomra gy
-y Au

¢l 29 ll\’;!l

29118, 5"

31105
30'10,5"
2918, 5"

30'10.5"

116 42'43"
116 43'54%
116 43270
116 43'27"
116 41'31v
116 41'31v
116 40'18"

‘
1156 39'07¢

116 31'53"
116 30'43"
‘116 31'55"
116 30'43"
116 31'55"%

116 33'G7"

2507
2610

2571

S/

Ceoserved crovity Bouguer z.
1216.1 -110.9
1215.8 -110.8
1211.8 -110.6
1218.6 -107.1
1223.0 -103.2
1212.9 -107.2
1220.8 -183.7
1222.6 -10%.7
1222.4 -108.9
1238.8 -103.8 -
1224.5 -102,
1215.7 -105.6
1225.3 ~-103.2
1231.6 -101.0
1239.4 -97.38
12£41.7 -96.5
1251.2 -95.0
1253.4 -94.4
1255.1 -94.1
1254 .4 -93.2
1253.3 -94.3
1248.5 -95.8
1247.2 -93.4
1244.,7 -93.2
12448 -91.7
1248,2 -91.8



(200)

Ra 90
70,5 //
c.ozion Lavitude Longitude Elev. Observed gravity Eouguer g.
20-31 43 31'55.3" 116 33'07" 2519 1252.7 -93.1
Zi-12 43 33'42" 216 35'31" 24806 1255.7 -95.1
=13 43 34'34n 116 35'43" 2458 1257.9 -95.6
LI=l4 43 34'08" 116 37'535" 2490 1254.9 -96.0
zu=15 43 35'25" 116 37'55" 2451 1259.7 -95.5
22-15 43 37'20m 116 37'55" 2436 1265.8 -92.9
2yl 43 36'15M 116 35'07" 2444 1261.8 -95.1
29-138 43 37'08" 116 40'18" 2432 1264.4 -94.,5
26-19 43 36'15,5" 110 41'32¢ 2599 1249.3 : -98.3
26-20 43 36's0" 116 42'43" 2515 1254.5 -98.9 -
25=21 43 37'05" 116 &41'53" 2509 1253,1 -101.0
29%22 43 36'14.5" 116 43'55" 2502 1252.3 -101.0
25223 43 35'20% 116 44'43" 2506 1249.7 -102.0
29%24 43 35'41" 116 42'43" 2550 1249.9 -99.7
29;25 ' 43 35'23,5" 116 40'55" 2561 1251.5 -97.0
20-2% 43 34'31,5" 116 40'20" 2637 1244.8 -97.8
29-27 43 34'59" 116 39'07" 2463 1257.6 -96.2
26-28 - 43 33'14,5" 116 38'27" 2554 1249.4 -96.3
26-29 43 32'5%" 116 36'43" 2540 1250.5 -95.5
2¢-30 43 31'56" 116 35'31" 2577 1247.1 - -95.2
=21 43 31'03" 116 34'18" 2534 1251.2. -92.4
29-32 43 30'11" 116 35'31" 2543 1248.5 -93.3 .
29-33 43 30'57" '116 36'42" 2547 : 1248.1 -94.1
20-34 43 31'03.5" 116 37'55" 2589 1245,2 - =95.1
26-25 43 30'10,5" 116 39'07" 2765 1229.9 -98.6
26-356 43 31'02.5" 116 4c‘20" 2755 1232.4 -97.9

SZ



Situde Lor_itude Elcv. Cbserved gravicy DouZuer 2.
Ll 43 31'uLM 116 42'43m 2679 1231.3 -103.6
S35 43 30'08.5" 116 44'18™ 2419 1245.3 -103.9
-2J 43 30'03" 116 4722 2308 1248.7 -107.1
243 42 31'08m 116 45'23" 231 1250.9 -106.1
ST 53 30158 116 4G '54m 2233 1252.7 -108.6
; 43 31'52.5" 115 &5'23" 2324 1253.8 -103.6
200l 43 32'43.5" 116 4G'icM 2367 1252.9 -103.2
LIUITTIILIM AUTLTILLD Tl YLITTD “1L0L7
D45 43 34'27.5" 116 46'17" 2652 1235.3 -106.4"
29=43 43 34105 116 44'31" 2537 1245.6 -102.4
ey L3 52VG0Y 116 A4 L1 2537 1239.7 -103.3
29%48 43 3245 116 4243 2548 1244.5 -100.8
29-49 43 31'55" 116 41'30" 2596 1242,0 -99,2
79}50 43 31'56" 116 39%18" 2532 1249.8 -95.3
29-52 43 29119 116 34'19" 2621 1244 .8 -91.0
30-0 43 39'45M 116 36'44M 2426 1277.9 -85.3
56-1 43 40" 27" 116 35'32n 2416 1279.4 -85.4
Ze-2 43 39'48.5" 116 34'2iv 2436 1277.5 -85.2
30-3 43 40'14M 116 33'02" 2464 1275.2 -85.4
LU= 43 3958 116 31'35" 2479 1273.5 . -86.6
- 43 40114M 116 30'45" 2484 1272.0 -87.8
So-7 43 38'56 116 30'44™ 2492 1273.1 -84.8
N 43 38'03.5" 116 31'535" 2481 1270.6 -86.7
20-5 43 33'03.5" 116 33'44" 2458 1270.4 -88.3
NELEY 43 38'03" 116 36'44n 2439 1270.3 -89.5
So-il 43 38'57" 116 35'26" 2441 1274.4 -86.6

g3
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Bouguer 2.
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-89.0
-89.2

-87.7

-90.9
~-93.5
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-93.5

-39.4
-67.0
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Bouguer g.
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Observed gravity
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1285.9
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1256.6
1260.7
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Bouguer g.
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26'37.5"
26'33"
27 '36"

28'30.5%

Longitude

116

116

116

116

116

116

116

116

116

116

116

116

56'30"
56'10"
53'34n

48 42m

6 41730"

-’
5 471350

41'3¢"

27'09"

491 52m
52113
5102
5110

51'5¢"

51'co"

g 51!12!!

52'17"
46'51"
48'35"

45'59"

116 46'58"

Elev,

2290

2394

2665

2743

3065

3717
2384
2581
2278

2438

Observed gravity

1303.4
1291.6
1308.7
1302.7

1295.6

1275.3
1270.5
1257.8
1257.8
1257.8
1253.4
1254.5
1251.6
1251.7
1246.3
1242,9
1224,3
1221.0
1194.6
1151.5
1144 .4
1238.4
1229.0
1245.2

1232.1

Bouguer g,

-90.2
-97.8
-95.9
-95.7
-9%.4

-93.4

-108.2
-105.1
-109.9
-113.7
-117.9
-107.6

-105.2

-108.6

-113.5



Juoo-iom Latitude Longitude Elev. Observed gravity Bouguer g.
22-18 43 29'31% 116 47'39" 2348 1241.2 -111.2
2-19 43 30'09.5" 116 48'31" 2543 1228.9 -112.8
32-20 43 31'00" 116 49'49" 2397 1238.5 -113.3
32-21 43 31'52.5" 116 48'38" 2312 1249.1 -109.0 /69, }
35-0 42 55'Z3% 116 05'32" 2367 1202.4 -103.8
23-1 43 GL'IE.5" 116 04'53M 2418 1204.5 -99.8
33-2 43 01'37.5" 116 C4'lS™ ~ 2521 1204.9 -95.3
33-3 43 01'42.5" 116 03'20" 2770 1189.1 : -96.2
33-4 42 02'10.5" 116 01'44" 2838 1185.5 -93.5
33-6 43 03'05.5" 116 01'1Q" 2894 1192.1 -87.9
33-7 43 04'26,5% 116 01'04" 2956 1197.0 -81.2
@3—8 43 05'08.5" 116 01'48" 2968 1199.7 -79.0
33-9 - 43 05'30.5" 116 02'36" 2972 1202.4 -76.6
%3-10 43 05'48.5" 116 03'43" 2943 1206.1 -75.1
§3-11 £3 05'34.5" 116 03'28" 2998 1208.3 -70.7
$3-12 . 43 07'30" 116 03'02" 3061 1201.3 -75.3
33-13 43 07'59.5" 116 04'1ig" 3046 1204.0 -74.3
33-14 43 07'04" 115 C4'29w 3028 1205.3 -72.7
23-15 43 05'05% 116 04'4c" 2932 1206.6 -75.6
53-16 43 06'33" 116 06'35M 2927 1204,8 - -75.4
55-17 43 €5'21" 116 07'22" 2883 1203.0 -81.1
35-13 43 05'24" 116 06'19" 2898 1203.1 -80.2
33-19 43 C5'34" 116 05'42" 2918 1199.9 -80.9
32-20 45 04'11.5" 116 04'02" 2916 1198.9 -81.5
3-21 43 03'03" 116 04'05" 2866 1192.7 -89.1
33-22 43 02'25.5" 116 03’24 2835 ~1192.0 - -90.7

SE



W
w
1
Lo
v

(@3]
L
)
[ 9]

iyl g

[¥%]
e
'
(&8}

[

L

'

[CS I
co¥e

33-39

-

Latitude

43
43
43
43

43

43

C 42

42

00'58.5"
00'09.5"
0044, 5"
00744™
01'36"
c2'2sm
03'21"
01'36.5"
55" 18"
57°16"
S5EGM
5120
53'00"
54107, 5"
55'13"
56'22.5"
56'22,5"
5541
551260
55'36.5"

A
51G3"

n

56'53"
57'11"
57'37"
58'05.5"

o2'27"

Longitude

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

G4t 5!

02'12"

02'35"

6. 05'47"

C6'48"
C6'58"
06'58"
07'12"
05 47"

04'35"

1

04133"
C4 45"
02'04"

02'47"

02'11"
00' 08"
58137

56481

6 01'24"%

02'26"

63'21¢

08 46"

Elev,
2798
2517
2404

2362

2553
2571
2509
2527

2531

2377
2400
2402
2399

2387

59

Observed gravity
1182.1
1195.4
1208.1
1209.8
1212.7
1215.0
1211.2
1211.0
1188.9
1179.2
1165.3
1156.1
1149,6
1157.8
1165.2
1168.3
1171.7
1168.3
1167.8
1169.0
1177.6
1185.4
1184.7
1186.4
1190.6

1215.6

Bouguer z.
-100.5
-102.8
-97.8
-98.6

-95.0

-117.9
-116.1
-116.3
-116.1
-115.0
-111.7

-93.8



(200)

Rage
20,57/

Ll S

.
IQRvRoRSN o))

-~ be
(SRS A

52-51

43

43

43

43

43
43
43
43
43
43
45
43

42

42
52

42

42
42
42
42
42

42

Latitude

04'11"
03'25"
04 ' 47m
05'52,5"
5159.5"
0655.5"
06'45"
G7'06"
09'21,5"

10'13.35"

04'11"

57'07"

56'16"

55'26"
57'04.5"
56'46"
58t05"
57'5%"
59'50.5"
58'23v
5324
57'36"
56'57"
56'09"

55'21,5"

Longitude

116

116

116

116
116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

0ag'io"
09'13"
09'42"
09'49"
091"
11t22n

12'15n

13'22n

15'14n
lo'2o"
17'55"
06'58"
05'48"
06'30"
06'04"
07'15"
C8'so"
07'00"
05'39"
05'20"
09'4gn
11'1om
12'08"
12'32¢
12'55"

13'27"

Elev,

2855

2811

2847
2828
2869
2503
2899

2908

2950
2602
2572
2594
2594
2872
2492
2581
2367
2560
2746
2856
2917
3022

3171

Observed gravity

1195.2
1191.2
1197.0
1204.7
1209.0
1202.1
1200.0

1199.4

1206.9
1207.1
1190.6
1172.6
1168.3
1162.1
1171.9
1149.5
1185,0
1178.4

1204.9

1179.3

1163.5
1151.4
1143.6
1132.5

1119.1

Bouguer g.

-23.6
-94.6
-88.3
-83.5
-78.4
-83.1
-85.3
-85.8
-79.7
-81.3
-86.5
-87.7
-116.0
-120.9
~124,4
-117.1
-122.4
-111.6
-112.7
-101,9
-113.8
-118.4
-122,7
-125.8
-129.4

-132.7



J4-2

Lotitude

42
42

42

43

43
43

43

43
43
43

43

42

42

54t 25m
53151, 5"

59'43v

100’43, 5"

C1'35™.
02'25,5"
¢c2'51,35"
04'03"
02'40"

02'42v

AR

06'14,5"
07'05,5"
07'10.5"
05'56.5"
04159"
03'58"
03'13"
01'28.5"
01'C3,5"
00'32.5"
02'1gv
00'24 5%

ISlll

5

[£S]

53'34n

54'45,5"

Longitude

116

116

116

116

116

116

116

116

116

116

116

116

116

116

116

115

115

115

13'39"

i

141107

09'25"
co'ig"
10'07"
11'42n
13'o2n
12'37"
14367
16'36"
17'30"
17'13"
17'47"
18749%
18'37"
20'Gco"
22
23'48"
23'33"
2122w
1927
19'01m
13'38"
47'43"
46'30"

45'09"

Elev.
3272
3335
2457
2380
2377
2357
2387
2376
2440
2572
2456
2392
2327
2352

2511

2799
2725
2639
2556
2591
2551
2972

2579

G/

Observed gravity

1111.5
1107.4
1193.4
1204.6
1207.3
1209.5
1207.4
1215.06
1196.4
1182.7
1199.8
1216.4
1223.4
1218.3
1203.0
1180.5
1160.5
1154.4
1150.8
1155.6
1163.9
1174.7

1179.5

1168.5

1142.9

1183.3

Bouguer g,

-133.0
-132.3
-107.8
-102.7
-101.5°
-101.8
-102.7
-96.9
-110,2
-116.1
-108.6
-98.5
-96.7
-100.3
-104.3
114.8
-126.7
-129.9
-132.4
-131.6
-127.6
~124.2
-114.7
-116.8
-118.2

=103.2



(a200)

“Rade
0.5 //

Stacion Latitude Longitude Elev. Observed gravity Bouguer g.
S4-4, 42 54'34" 115 43'00" 2526 1188.4 -101.0
34-6 42 56'27" 115 47'09" 2509 1194.2 -99.0
34-7 42 55'12" 115 46'43" - 2672 1175.2 -106.3
54-9 42 51'46" 115 51'48" 2536 1159.8 -124.7
%4-10 42 49'45% 115 53'21" 2605 1155.1 -119.3
sl 42 L3'28" 115 54'28" 2561 1157.3 -114.7
2412 42450270 115 S4'410 2842 1143.8 -114.4
34-13 62 44'38" 115 53'S4" 3057 1124.8 ~117.7
34-14 42 42'56" 115 54'04" 3376 1096.2 -124,6
34-15 42 41'17" 115 S4'12" 3520 1080.0 -129.7
Biiv 42 2367 115 S4'10M 4186 10237 -141,3
§2-17 42 36'23" 115 54'30" 4539 991.7 -149.6
3616 42 34'30" 115 53'S54™ 4717 977.3 -150.5
f§4—19 42 33'G1" 115 53'43" 4753 570.1 -153.3
754-20 42-31'27" 115 54'05" 4984 952.5 : -154.7
Samo1- 42 22754 115 53'00" 5070 928.9 -160.3
4-22 .- -- -- 867.7 -
34-23 T 42 14'52" 116 01'24" 5730 876.2 -161.4
S4-24 42 12'33" 116 06'36" 5410 890.3 -163.1
54-25 41 50'05" 115 57'46" 5541 823.2 . -182.7
35-0 -- -- -- 1196.0 --
35-1 42 55'54.5" 115 45'46" 2485 1194.5 -99.3
53-2 42 S56'45,5" 115 45'11" 2471 1202.7 . -93,2
35-3 42 58'28" 115 45'35" 2672 1200.9  -85.5
354 42 59'24 115 45'45 3004 1184.1 -83.8
55-5 42 59722.5" 115 44'08" 3022 1187.1 -79.7

e



Latitude

42
'42
42
42

42

42

42
42
42
42
42
42

42

42
42
42
42
42

42

42
42
42
42
42

59 122"
59'07.5"
58103"
58'49"
58'C4, 5"
56'53"
57'29.5"
57'54n
55'55"
55'26,5"
55'26"
57'30.5"
55'38,5"
54'26"
53'31,5"
52'46"
51'53"
51'08"
50'14.5"
49'36"
481220
47'19,5"
46'32"
47'10"
48'53,5"

49'47,5"

Longitude
115 41'45"
115 40'34"
115 39'13"
115 38'00"
115 40'35"
115 41'09"
115 42'34"
115 44'30"
115 44'50"
115 43020
115 41117
115 16'53"
115 33'30"
115 33'31"
115 33'29n
115 32'42n
115 31'43"
115 31'05"
115 30'18"
115 29120
115 28'33"
115 29'38"
115 29'45"
115 26'46"
115 26'56"

115 26's54"

Elev.

o3

3036
3040
2867
3004
2862
2810
2787
2718
2483
2482
2482
2542
2505
2592
2625
2728
2900
2816
2865
2929
3008
3278
3426
2939
2876

2859

Observed gravity

1185.4
1183.2
1191.1
1182.8
1188.8
1187.3
1190.5
1195.9
1196.6
1197.0
1200.5
1199.8
1208.1
1197.0
1190.2
1179.0
1162.5
1165.3
1155.7
1147.8
1138.7
1117.8
1104.5
1139.3
1149.9

1155.6

Bauguer g.
-80.5
-82,2
-83.0
~84.3

-85.6



[JS] o
O [e)
[ 1
(o) [+1)

w

(V3]
(e}
1]
[}
(9

Latitude

42
42
52
42
42
42
42
42
42

42

42
42

42

521 53m
52105, 5
50151, 5m
51'05,5"
43107, 5
451525
45123, 50
46138, 5"
46'19,5"
45'57.50
451110

45'00. 5
45'05"

451400

46113, 5
47130, 5"
50135, 5"
51'33m

52'45"

53102, 5¢
581 56m

58'55.5m
58104, 5"
57'11"

58100, 5"

597234

Longitude

115

115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
115
113
115
115

115
115

115

26'46"
26'33"
25'g5"
26'46"m
26'40"

28'00"

27'o0"

24153"
24'01"
23'01"
221400
21'23"
20'1g"
19'37¢
20447"
21'15"
23'53"
24'16"
22'36"
32'46"
341 21m
35'52"
37'01"
35'52"
35'03"

3251

Elev.
2893
2891
2839
2853
2885
3219
3258
3088
3089
3081
3098
3173
3162
2997
3154
3186
2854
3126
3140
2859
3006
3023
2933
2389
2862

2976

¥

Observed gravity

1175.8
1170.8
1164.4
1165,4
1148.1
1114.9
1110.8
1127.9
1127.8
1126.6
1121,0
1115.4
1115.4
1127,9
1120.5
1121.6
1159.4
1147.8
1152.7
1191.8

1182.1

1179.8°

1188.2 -

1189.3
1194.0

1185, 2

Bouguer g.
-88.9
-93,0
-100.6
-99.0
-110.0
~119,83
-120.8
-115.9
-115.4
~116.5
-119.9
-120.7
-121.5
-119.8
-118.6
-117.5
-104.3
-101.0
-97.1
-82.8
-85.0
-sé.zl
=81.9
-82,2
. -80,3

844



(a00)

Rago

j/7149.~51//

e
Station

38-16
36-17
[ W N s
[PV NV

36-19

36-29
36-30

36-31

Latitude

42
42

42

42

42
42
42
42
42
42
42
42
42
42

42

42

42

42

42

42

42

42

50130, 5"
57103"
51'30.5"
52'02"
52101, 5"
52156m
53139
5618
55'25. 5"
55125, 5m
55'24,5"
53103, 5"

51'04"

50'00.5"

47'27%

46'16.5"
45'01,5"
46'24,5"
46'2i"

45'52,5"
45'54.5"
56'18"

53'59.5"
55'0%.5"
53'44,5"

52'55"

Longitude
115 26's57"
115 27'40"
115 28'39"

115 29'46"

115 30'35"

115 31'55"
115 32'33n
115 30'54"
115 34'58"
115 36'26"
115 38'35"
115 34'02"
115 33'07"
115 33'05"
115 33'11"
115 34'38"
115 35'36"
115 33'20"
115 32'25"
115 31'36"
115 30'22"
115 21'08"
115 22134
115 26'52n
115 26'22v

115 24'37"

Elev.
2838
2934
3041
3104
3093
2731
2647
2491
2485
2505
2709
2552
2834
2929
3366
3554
3542
3576
3534
3492
3504
2560
3122
2836
3110

3136

LS

Observed gravity
1162.4
1158.1
1154.6
1153,2
1152,1
1181.1
1189.9
1211.7
1208.3
1205.0
1188,3
1191.9
1159.8
1147.3
1111.0
1092.8
1090.9
1094.5
1097.8
1098.7
1097.5
1203.6
1159.5
1182.6
1161.4

1155.5

Bouguer g.
-102.1
-100.9
-99.3
-97.7
-99.4
-93.5
-90.8
-82.3
-84.7
-86.9
-91.3
-93.6
-105.7
-111.0~
-117.2
-122.4
-123.2
-119.6
-118.7
-119.6
-120.2
-86.3
-93.2
-86.0

917

-94,7



36-106
36-107
36-108
35-109
- 37-0
37-1
37-2

37-3

37-10
37-11
37-12
37-13

37-14

Latitude

42 43'52"

42 46'53,5"

42 46'04,5"

42 45'10"

42 45'42"

42 47'29.5"

42 45141
42 51'18"
42 51'32"

42 52'15"

. 42 53'41n

42 57'35"

42 54'38.5"

42 53'43%
42 53'22v

[+2 53 ] lsll

42 54'19.5"

42 52'48,5"

42 53'38"
42 52'36"

42 53156

42 54'59.5"

42 56'01.5"

42 56'19"
42 56'37¢

42 56'22%

115
115
115
115

115

115
115
115
115
115
115
115
115
115
115
115
115
115

115

Longitude

18'o0"
17'53%
17'53"
18'o3n
15'28"
16'02"
16'40"

17'35"

16'08"

18'25n
15'49"
15'50"
55'40"
53'56"
55'24"
56'38"
5804
57'22"
51'46"
50'29n
£9'24m

49134n

50'47"

52'02"

115 53'15"

115 55'02v

&7

Elev.

3177
3191
3153
3225
3318,
3201
3140
3012
3127
3012
2676
2601
2622
2620
2715
2652
2606
2716
252
2580
2509
2599
2674
2658
2641

2658

Observed gravity
1i22.6
1116.7
1116.7
1109,9
1105.9
1118.0
1125.6
1146.0
1138.6
1152.4
1185.4
1193.4
1164.4
1159.7
1151.3
1153.5
1159.3
1149.1
1169.0
1162.9
1177.3
1176.3
1175.6
1176.9
1178.5.

1170.4

Bouguer g.

-119.2
-121.2
-122.2
-123.4
-122,6.
-120.2
-118.0
-109.2
-110.1
-104.3
-93.6
-95.9
-119.3
~122,7
~124.9

-126.3

. -124.9

-119.1

- -120.2

"112‘ 1.
'109.2

-107.0

- =107.2

-=107.0

-113,7



