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FOREWORD

Methodology and Characterization studies during fiscal years
1977 and 1978 included gravity surveys in ten valleys in Arizona
(five), Nevada (two), New Mexico (two), and California (one).
The gravity data were obtained for the purpose of estimating the
gross structure and shape of the basins and the thickness of the
valley fill. There was also the possibility of detecting
shallow rock in areas between boring locations. Generalized
interpretations from these surveys were included in Fugro
National's Characterization Reports (FN-TR-26a through e).

During the FY 77 surveys, measurements were made to form an
approximate one-mile grid over the study areas and contour maps
showing interpreted depth to bedrock were made. In FY 79, the
decision was made to concentrate on verifying and refining
suitable area boundaries. This decision resulted in a reduction
in the gravity program. Instead of obtaining gravity data on a
grid, the reduced program consisted of obtaining gravity
measurements along profiles across the valleys where Verifica-
tion Studies were also performed.

The Defense Mapping Agency (DMA), St. Louis was requested
to provide gravity data from their library to supplement the
gravity profiles. For Big Smoky, Reveille and Railroad valleys,
a sufficient density of library data is available to permit
construction of interpreted contour maps instead of just two-
dimensional cross sections.

In late summer of FY 79, supplementary funds became available to
begin data reduction. At that time inner zone terrain correc-
tions were begun on the library data and the profiles from Big
Smoky Valley, Nevada, and Butler and La Posa valleys, Arizona.
The profile data from Whirlwind, Hamlin, Snake East, White
River, Garden and Coal valleys, Nevada became available from the
field in early October, 1979.

A continuation of gravity interpretations has been incorporated
into the FY 80 program and the results are being summarized in
a series of valley reports. In reports covering Nevada-Utah
gravity studies will be numbered, "FN-TR-33-", followed by the
abbreviation for the subject valley. 1In addition, more detailed
reports of the results of FY 77 surveys in Dry Lake and Ralston
valleys, Nevada are being prepared. Verification studies are
continuing in FY 80 and gravity studies are included in the
program. DMA will continue to obtain the field measurements and
it is planned to return to the grid pattern. The interpretation
of the grid data will allow the production of contour maps which
will be valuable in the deep basin structural analysis needed
for computer modeling in the water resources program. The
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gravity interpretations will also be useful in Nuclear Hardness
and Survivability (NH&S) evaluations,

The basic decisions governing the gravity program are made by
BMO following consultation with TRW Inc., Fugro National and the
DMA. Conduct of the gravity studies is a joint effort between
DMA and Fugro National. The field work, including planning,
logistics, surveying, and meter operation is done by the Defense
Mapping Agency Hydrographic/Topographic Center (DMAHTC), head-
quartered in Cheyenne, Wyoming. DMAHTC reduces the data to
Simple Bouguer Anomaly (see Section Al.4, Appendix Al.0). The
Defense Mapping Agency Aerospace Center (DMAAC), St. Louis,
calculates outer zone terrain corrections.

Fugro National provides DMA with schedules showing the valleys
with the highest priorities. Fugro National also recommended
locations for the profiles in the FY 79 studies within the
constraints that they should follow existing roads or trails.
Any required inner zone terrain corrections are calculated by
Fugro National prior to making geologic interpretations.

ii
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1.0 INTRODUCTION

1.1 OBJECTIVE

Gravity measurements were made in Garden Valley for the purpose
of estimating the overall shape of the structural basin, the
thickness of alluvial fill, and the location of concealed
faults. The estimates will be useful in modeling the dynamic
response of ground motion in the basin and in evaluating ground-

water resources,

1.2 LOCATION

Garden Valley is located in central Nevada and covers part of
Nye and Lincoln counties. The valley is accessible only by
improved and unimproved dirt roads. Caliente, Nevada is located
approximately 60 miles (97 km) east of the site on U.S. Highway

93 (Figure 1).

Garden Valley is bounded on the northwest and west by Quinn
Canyon Range, to the southwest by the Worthington Mountains and

to the east by the Golden Gate Range (Figure 2).

1.3 SCOPE OF STUDY

The Defense Mapping Agency Hydrographic-Topographic Center/
Geodetic Survey Squadron (DMAHTC/GSS) made the 60 gravity
measurements for the three profiles used in this study (Appendix
A2.0). Data from the DMA gravity library was also used to

establish the regional gravity.

Profile positions are shown in Figure 2 and the locations of the

individual stations are shown on Drawing 1. The profile lengths
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range between 6 miles (10 km) and 8 miles (14 km), crossing from
bedrock to bedrock over the valley fill. The gravity sampling
interval is apprcoximately 1 mile (1.6 km) over the central
valley and .25 mile (0.4 km) near the valley boundaries. The
denser sampling was used near the valley flanks to define any
steep gravity gradients associated with boundary faults, and to
resolve anomalies with high spatial frequency that could be

associated with shallow bedrock.

The tolerance for establishing station elevations was 5 feet
(1.5 m), The tolerance for elevation control limits the gravity

precision to 0.3 milligals.
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2.0 GRAVITY DATA REDUCTION

DMAHTC/GSS obtained the basic observations and reduced them to
Simple Bouguer Anomalies (SBA) for each station as described in
appendix Al.0. Up to three levels of terrain corrections were
applied to convert the SBA to the Complete Bouguer Anomaly
(CBA). First, the Defense Mapping Agency BAerospace Center
(DMAAC), St. Louis, used its library of digitized terrain data
and a computer program to calculate corrections out to 104 miles
(167 km) from each station. When the program could not calcu-
late the terrain effects near a station, a ring template was
used to estimate the effect of terrain within approximately
3000 feet (914 m) of the station. The third level of terrain
corrections was applied to those stations where 10 feet (3 m) or
more of relief was observed within 130 feet (40 m). In these
cases, the elevation differences were measured in the field at a
distance of 130 feet (40 m) along six directions from the
stations. These data were used to calculate the effect of the
very near relief. The CBA data for the Garden Valley stations

are listed in Appendix A2.0.
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3.0 GEOLOGY SUMMARY

The Grant Range consists primarily of east-southeast dipping
lower Paleozoic limestone, dolomite, and quartzite which are cut
by north-south trending thrust faults and normal faults (Howard,
1978). Except for the lower Paleozoic rocks which extend south
from the Grant Range, the Quinn Canyon Range is almost entirely
Tertiary volcanic rocks. The structure of the Quinn Canyon
Range is fairly simple except where the Paleozoic rocks are
exposed beneath the volcanics (Tschanz and Pampeyan, 1970). The
Worthington Mountains consist of Ordovician to Mississippian-
aged limestones, dolomites, and quartzites. Structurally, these
mountains consist of westward dipping strata which have been
thrust eastward over east dipping formations of the same or
younger age (Tschanz and Pampeyan, 1970). The Golden Gate Range
is a westward dipping fault block broken by northeast trending
faults, The range consists of limestone and dolomite overlain
in the north by Tertiary ash flow tuffs and Quaternary basalt

(Howard, 1978).

The western margin of Garden Valley has numerous, short, late
Quaternary and possibly Holocene faults (Fugro National, 1980).
These faults form discontinuous, north-south trending breaks
very near the foot of the Worthington, Quinn Canyon, and Grant
Ranges, No range bounding faults have been noted along the

eastern margin of the valley.

Valley-fill sediments in Garden Valley consist of alluvial fan

deposits of silt, sand, and gravel with some Pleistocene lake
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deposits at the extremc¢ northern end (Fugro National FY 78 and
79 geology and drilling data). At the surface, fan units
comprise approximately 90 percent of the valley and lake sedi-
ments make up about ten percent. Eakin (1963) states that
sediment thickness in Garden Valley is at least several hundred

feet thick and may be more than one thousand feet thick.
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4.0 INTERPRETATION

A valley filled with alluvium which has a low-density relative
to the surrounding bedrock creates a negative gravity anom-
aly. Gravity profiles across such valleys are often U-shaped,
low in the middle of the valley where the fill is thickest and
high on the ends where the fill thins and bedrock emerges.
Interpretation requires removal of regional trends leaving
the gravity reflection of the valley fill. The gravity data
and interpreted geologic models for the three profiles across

Garden Valley are shown in Figures 3 through 5.

4.1 REGIONAL-RESIDUAL SEPARATION

A fundamental step in gravity interpretation is isolation of
the part of the CBA which represents the geologic feature of
interest, in this case the relatively low density valley fill.
The portion of the CBA which corresponds to this alluvial

material is called the "residual anomaly".

The CBA contains long-wavelength components from deep and broad
geologic structures extending far beyond the valley. These
long-wavelength components, called the regional gravity, have
been approximated by linear interpolation between CBA values at
bedrock stations on opposite ends of the profiles. Where only
one end of a profile was on bedrock, the regional value on the
other end was assigned a quantity consistent with the regional
trend of the valley. The regional gravity was subtracted from
the CBA and the resulting residual anomaly profiles were used

to model the valley. This regional separation technique is
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only approximate. Some regional effects may still remain after
the subtraction but the error is probably small compared to the

large residual anomaly values of these profiles.

The CBA values and the straight 1line regional field for each
profile is shown in the top portion of Figures 3 through 5. The
residual gravity anomaly (interpolated at evenly spaced points)
is shown by the crosses (x) in the center portion of Figures 3

through 5.

4.2 DENSITY SELECTION

The construction of a geologic model from the residual anomaly,
requires selection of density values representative of the
alluvial fill and of the underlying rock. Since only very
generalized density information is available, the geologic
interpretation of the gravity data can only be a coarse approxi-
mation. Average in situ density of the fill material was
measured between depths of 100 to 160 feet (30 to 49 m) in
six shallow borings. The observed density range for the
soil was 1.7 to 2.3 g/cm3. The largest measured density value
was used in the modeling process, instead of the average,
because the overall alluvium density is expected to increase due
to compaction with depth (compaction with depth and age is

discussed by Woollard, 1962 and Grant and West, 1965).

The basement material underlying the Garden basin is thought to
be the Paleozoic carbonate rocks which are found in the sur-

rounding mountain ranges. Published values for carbonate rocks

—'in-o NATIONAL, IND.
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typically range between 2.6 and 2.8 g/cm3. The Paleozoic
carbonate rocks in Nevada are generally reported to be relative-
ly high in density, on the order of 2.8 g/cm3. This value was

selected to represent the density of the basement rock.

Relative to a given basement density, the calculated basin depth
is inversely proportional to the density value assigned to the
valley fill materials. A one percent change in the average
alluvial fill density will result in a five percent change in

the calculated fill thickness.

4.3 MODELING

An iterative computer program that calculates the gravitational
field for two-dimensional models was used to approximate the
thickness of alluvium beneath each profile. The cross-sectional
models appear as a set of 0.5-km-wide blocks whose tops are at
sur face elevation and whose bottoms represent the alluvium-
bedrock boundary. The elevations at the bottoms of the blocks
were adjusted by iterative computation until the computed
gravity anomaly for the valley fill differed by less than

one milligal from the observed residual anomaly.

The computed gravity anomaly from the final model is shown as a
continuous line in the second block of Figures 3 through 5.
The calculated basin models are shown in the third block of
Figures 3 through 5 with a suggested geologic interpretation
shown in the lowest block. The cross sections have a five times

vertical exaggeration so that gentle slopes appear steep.

—'in-o NATIONAL 1IN0

BT S A

*..

~ -



-k .

FN-TR-33-GN
11

The gravity survey of Garden Valley indicates a complex struc-
tural basin which was formed as a graben bounded by normal fault
system (Figure 6). The shape of the basin appears to be marked-
ly different between the Quinn Canyon and the Golden Gate Ranges
(Profiles GC-1 and GC-2) than the shape between the Worthington

Mountains and the Golden Gate Range (Profile GC-3).

Both profiles GC-1 and GC-2 (Figures 3 and 4) indicate a nearly
symmetrical basin bounded on both sides by at least two normal
fault systems. The maximum depth beneath profile GC-1 is calcu-
lated to be about 4700 feet. At profile GC-2, the basin is 3 or
4 miles (5 or 6 km) wider and about 700 feet (213 m) shallower.
On profile GC-2, there is a small, relatively positive gravity
anomaly which may be an indication of a small horst in the
center of the basin. An alternative interpretation will be

discussed below.

The basin cross-section beneath profile GC-3 appears to be
strongly assymetrical and much narrower than at profiles GC-1
and GC-2. The depth beneath GC-3 is comparable to the depth at
GC-1. This assymetry may be due to young tectonic uplift of the
Worthington Range block which is bounded on both flanks by

young, probably Quaternary faults (Fugro National, Inc., 1980).

4.4 DISCUSSION OF RESULTS

The differences in Basin shape indicated by the gravity inter-
pretation as well as the topographic expression of the valley
(see Figure 6) and surrounding mountains suggest that there may

have been significant forces operating at large angles to those
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- " .

-



‘4

-y

M’-.—-—‘

FN-TR-33-GN
12

which are normally seen to have dominated formation of the basin
and range structures. The axis of the valley trends NE-SW
between profiles GC-1 and GC-2, but it is essentially N-S5 at
GC-3. Similar distortions occur in the adjacent mountains,
being particularly noticeable between the Worthington mountains
and the Quinn Canyon ranges and in the Golden Gate Range near
the east end of profile GC-1. An E-W trending fault has been
mapped in the Golden Gate Range at this latter location. If
this fault were projected into the valley, it would cross
profile GC-2 where the previously mentioned, small, relatively
positive gravity anomaly occurs. Cross-valley faulting in this
vicinity could account for the surficial distortions, this small
gravity anomaly and the changes in basin shape. It could be the

reason that the maximum valley width occurs near profile GC-2.
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5.0 CONCLUSION

There is a large, well defined, negative gravity anomaly asso-
ciated with Garden Valley. An average density contrast of
0.50 g/cm3 between the alluvium and bedrock was used to calcu-

late the thickness of the valley fill material.

The gravity interpretation indicates there are major range
bounding normal faults on both sides of the valley. The basin
is approximately 4800 feet (1463 m) deep on the north and south
end. The central part of the basin shallows to a depth of 4000
feet (1219 m). The calculated bedrock depths are only approxi-
mations because litle is known about the actual density distri-
bution in and around the valley. Future studies that acquire
better density data or measure actual depths to bedrock in deep
parts of the valley can be used to refine the gravity interpre-

tation.




PR

FN-TR-33-GN
14

BIBLIOGRAPHY

Cornwall, H. R., 1972, Geology and mineral deposits of southern
Nye County, Nevada: Nevada Bureau of Mines and Geology
Bull. 77, 49 p.

Eakin, Thomas E., 1963b, Ground-Water Appraisal of Garden and
Coal Vvalleys, Lincoln and Nye Counties, Nevada: Ground-
Water Resources ~ Reconnaissance Series, Report 18, 29 p.,
1 plate.

Eakin, T. E., 1963c, Ground-water appraisal of Pahranagat and
Pahroc valleys, Lincoln and Nye counties, Nevada: Nevada
Dept. of Conservation and Natural Resources, Ground-Water
Resources Reconnaissance Series Report 21, 35 p.

Fugro National, Inc. 1979, MX Siting Investigation Geotechnical
Evaluation, Verification Studies, Volume 1A, 1B, V, FN-TR-
27.

, 1978 and 1979, Verification Study Data of Garden
and Coal valley, FN-TR-27-VI.

» 1980, Interim Report on Active Faults and Earth-
quake Hazards in the FY 79 Verification Sites - Nevada -
Utah Siting Region, FN-TR-36.

Grant, F, S. and G. F., West, 1965, Interpretation Theory in
Applied Geophysics: McGraw-Hill Book Co., New York.

Hays, W. W., 1976, Interpretation of Gravity Data, U.S. Geol.
Survey, Open file report 76-479,

Howard, E. L., 1978, Geologic map of the Eastern Great Basin,
Nevada and Utah, Terra Scan Group, Colorado.

Maxey, G. B., and Eaken, T. E., 1949, Ground water in White
River valley, White Pine, Nye, and Lincoln Counties,
Nevada: Nevada State Engineer, Water Resources Bull., 8.

Stewart, J. H., and Carlson, J. E., 1978, Geologic map of
Nevada, U.S. Geol. Survey and Nevada Bur., of Mines and
Geol.

Tschanz, C. M. and E. H. Pampeyan, 1970, Geology and mineral de-
posits of Lincoln County, Nevada: Nevada Bureau of Mines,
Bull. 73, University of Nevada.

West, R. E., 1971, An iterative computer program for calculating
two-dimensional models for alluvial basins from gravity and
geologic data (modified and extended by H. W. Powers Jr.,
1974): University of Arizona, Geoscience Department, Geo-
physics Laboratory.

-fn- NATIONAL. INO.

gt




FN-TR-33-GN
15

BIBLIOGRAPHY (Cont.)

Woollard, G. P., 1962, The relation of gravity anomalies to sur-
face elevation, crustal structure, and geology: University
of Wisconsin, Dept. of Geology, Geophysical and Polar
Research Center, Madison, Wisconsin, Report 62-9.




FN

TR

23

GN

-170

582

- SE

(HOH) UNOIOIY ¥
o oony TONEI9IY WU o (qyauy ai1ab¥9 Tsnols3y
[} o [+2] o v N [12] o [} [} o
— - [8Y] (3] [&'] [3Y] —t o~ o™ <«
] ] ] 1] ] ] o 1 | [} ]
| 1 1 1 | i 1 i ]
X
»
\ A=
>
>
>
>
N <
»
> |
> ;
|
> ]
> |
>
N ;
»
N |
» —_
, = |
] T ] T T ) T T L
(] o [g=] [ =] o O o o o o [en] [
o~ @ n [av] ~— o~ [y} — [N} ™ L 3
e T eSS (quauy AL1aH¥E W6N01S3Y
(IH9W) IBNOI9SIN ¥ HEI 4

!__;;__l*w,,yl_ R

_

221039 -

IZIO:)O-&"
021039 -x
611039 >
811029 -¥
L1039 -F
9109 -»
S11029-»

€11009-»

—

211050 -x
111039 -»
b

Ot1029-¥

p—
—

-

801009 ~¥
LO1039 -~
901029 -» !
S010J9-f

Y01029-» !

€01029 -

301029 - ;
. -

d

l

8000
7000
6000

3C MAY R’




Lt - uLol
(S (8}
i =
1\_ ] 13
T dusi - = LECW

14 ! -
v | )
~ Ccrml_ uLpc <=
. ! —_
m ! ™
—~ | -
Tbeuy e AN ATV Lo -

LO0Ss ~ - £U0s
4009 - 6009
000L A - 000L
| m
ooomp-iii‘f oL ppos
000E- = =+ o e e - e - 000€-
0002~ - - 000z-
D001 -~ o - o001~
0 LD
0001 Vy 0001t
m™m ! | m
i : m
[

- o <
%5 0002 00z
~ —
® , )
Z poog 000eZ
- -
— j -
— Qo0% 000% ~

0005 0008
ek A
) () \..p L‘.T_r + L.
, 8828 2 o 4 b
000y — 2222 2 2 o @ 0009
o e e = o e




SYJLIWBTM

1333001

UEE AR FENVEFET- RIS PR LI

1.9, 3UNvL L0

G R LR B
I o W INGLD
T NS ASONTIE gt i die

AR YR IR R U DAL Foadn

e YR AR AR B P LR R AP L E LT

R

VYL bbbl e SNt IYE s EVES NDp YA B R
— TN T Ium AR 33V
TR ATV R IUTE S KR TINRL T SF LY E RURE!
R L L TR LI ¥3014
N TLYNY 1412
NOIL1Y4399vX3 TvdILl43A XG
1334 000€ 0002 0pQOt 0
Uy b 4 3780S T BOIAM3A

S$¥3.13W 0001 008 D08 QUY 00 O

ot 8 9 b 2 0
Uopm b e ey b -4 31608 HANOZIY6H
o€ S2 02 st ot S 0
(UM) 3ONHILISIO
vt 21 ot 8 ) ’ z 0
S_,crfa ! ! 1 - <1 ! ;«. Qo0E-
,‘, 1
! ,
puos- F Looz-
N304
L JLYNOBHY)
oot 3102011¥4 ooot-
, |
—
- Joal
T5NVH Y
NO ANV oo
NNINT R
-

‘/» - L.

INTERPRETED CRAVITY PROFILE GC-1

NEVADA

GARDEN VALLEY

CaURE

AT

L

v

GRO NATIONAL, L

v BT




FN-TR 3: GN

-170

(HoU) THNOI93Y¥ ¥ YE8)

(=] [ =]

——m SE

(MHOW) ALIAYYO HAOIS3Y

-170

(=] (=] o o
[ ] [+2} (=] — o~ (] o o (=] (=]
— - o~ o~ o~ o~ — [yY] ™ -«
! ] ] ] ] i (=] ] ] [} ]
4 i 1 I} 1 i ] 1 4
]>
»
>
>
| >
| >
>
>
>
»
> | |
| i
i i
i |
|
| |
I
> r
\ >
»
»
»
»
>
>
>
.
[
¥ LI T T T ¥ T ]
[=] (=] [=] o o (=] o (=] (=] o (=]
[ -] >} (=) - o~ ™ - (Y] (2] -
T T o™ o~ o~ (:J ]

(1HOM) THNOIO3N ¥ 682

[} 1
(Y99K) klIAg80 agNa1s3y

6G00
T

8000

7000

oo~

7000




FRSLELIVEVAVEE v} |

31073114

S_of_ - Coot
. ™
M | 3ONYH :
<0002- 3¢9 CE
7 N30 :
@ _ :
s NOANYD - oo0eZ
: =
- ! -
— 000% WL AMITY o
|
soue ~ 0005
,ﬂn\\\t\h.f\f T e
_ T /’.‘/,r
ooos T
QDDL_ - 000L
oooL! - oo —L gopa
. 000E-
. - 0002~
. - 0001~
N g o - 0
. ~ 0001
) m™m
. ~
; m™m
A L <
- oooi 0002
s -
E [«
2 e - 000€Z
: -
: -
~ 000 - T
000S ﬁ. o
e - 0009

N

Etaadase e asaitine dindtedbiehl
LI - :




-
- ’ —
>
“= o o]
Hnﬂu o l ;
S
”m .l & - f
== ©
Nt I VDT 0 ¥ 330 J8dEIING AL AYEY e - NRuv .NH . A
PT9S 1INVL50 aZ | - - 2
w -
e S R TEEN - Mu
oo,
S dro1g AT TRIIO5107 330540985 ¢ %0018 et - n
w . .
e M RT IR e 0 Tok  IFRE R} = - 7 n ;
A SRGHLVAITS FIViETY 05ivT0euit - >z
) SN LIYD e N30 . SNOTIVAIT Y NOLEVLS NGILYAZTS ¥ 0374 Asw
R E AT T R T AR A o .
X 319106838 ST TWe 13443880 Ayun %2018 !
D YNGR Y o ¥R N108 .
4
NOTLIVNY TdY3 o
A
NOTLVHIZIVXT TV31143A XG
1334 000€ 0002 0001t 0 '
rlor-% by 4 3728 WOIL¥3A :
S¥3134 00O 006 DO 00% 002 O !
S¥313UBTIY 01 8 ] ’ ] 0
7y ) -t —t———] 37535 HINOZI¥EH
1334001 ¥ (0] Sg 02 St o1 S 0
o
{WM) 3JONBLSIO 4
91 vt 3t ot 8 9 v 2 0 ]
ovoe- —t . L ! 1 : + oooe- ,mm
{ “ -
0003~ — - oo0z- w
|
JOul-= wv GO0 -
|
IV ﬁrl D
ENDB Y ! “
G ) Ny ,
|G ERAN L, \ \ - [ETIVIR § \\L




(TH9U) TYNBIS3Y ¥ YET

o o e o 795 T%L o (HOW) ALIABND TBAOISH
e~ [: o] n (] — (] ™ o o o
1 n n N § & 5 < By D T
( };_ 1 4 1 __L_J*_{ § SR U |
f |
[ >
1 >
; >
| >
— b
X -
™ ——
| >
»
!
>
>
> — e ;
> — ‘
i > }
| T T T T “r‘—‘"—‘4 ¥ 1 1
o o o [w) o o o o (]
[3ad w [+ 2] (=] — ™ o~ ™ A4
n T T & 5 ¢ '

(59U ) 'IUNE)II‘JBH y Hg (THOW) ALIABY9 BAOISH

©-220

I MAY B0

- ——— e -

- - - N - .




-

-

— . , —
V 1Y) ,
| NI0109 P\\A ANEANTY
ooomL L 0008
|
884\\\\) - 0009
ooawLA - 000L
_, -
0008— - - = e oo - —eem 1 (008
000E - —y--—= v e —- - - —=— —— 000€-
0002~ ~ 0002-
0001-+ - 0001-
oJ ~ 0
0001 - 000t ;
(] ™m £
— — R
m m Y
< - << s
3 00032 oooN...c
= — ‘
@ @
< 000€ - 000E< A
= ~ |
— — ,
~ 000% 01010} nd |
|
ooomlk 0008
0009 — 0008
000L + 0o0L
0008 0008
oY=y - e R — — 0%-/
w i | w
=) ! ,, (=]
T ebe-, - . - Thmlm




NCiLYI0Y 1Tivs 031 3We¥IiNy ALEAVY) T T T

Ay ST 0 31¥3S JINYLSID

R R L R TR RE R 1
B N T R TR R PEAVRICE LENE SRk RIGA S NIRE]
— L 30v4HMS WI0HO3E 90 13
A SN ¥AY 3 30VaBnS 03ivI0dY NI
TNOMNOUIVITATANTTD T A SNOTIVATIY NOTIVES NOIIVAZL] ¥:018
TN 1300w WG¥s 639100190
CX L SLIVI0EMIING S3ITTVA JIAEISE0 AvE ¥ Lisie 130738
—— T TUNG T I Y s VED %2018
NOLYNY 16X 3
NOIL1VYH399¥X3 TVII1Y3IA XG
1334 000€E 0002 000! 0
1L|4|!$I|Iﬂ;|4!l¢ 37438 IH3110¥3A
S¥3134 000! 008 008 0QO¥Y 002 O
S¥3L3WeTIY Ot 8 8 v Z 0
bty f e { 3743S THINOZIYeH
1334e71% o€ ¥4 (171 st ot S 0
(WMI 3INYHLISIO
ot 8 <] v FA o
e R T L - —-f ovoe-
I
!
Lulio—-— =
A, Y0y S ULUG
L YNOENYD
Voot - o 2102037 vd roooT
_
" SNIVINAOW |
NOLONIHIYOK O
7% it _
o v/, _.v i
000t ~ v = 0LOt
" o
mo _ m
T wbue- - 0002<
5 S
' (&)
< ooboe- Folooez
—_ ol . B S L - L

=12

INTERPRETED GRAVITY PROFILE

NEVADA

CARDEN VALLEY,

Fiung
3
~

INVESTHORT LN
*mE AIR FQRCE

SUTING

Vi
CEPAKTWENT

L)

s

GRO NATIO




‘ M‘.W (S

7T
" [E RPN 4 .- X
: atY 4
- O RRETAg
« ST, " a %14, { n «
: -+ 3 .
el 498 9

o GC-1

...‘."'0
T

’w
o




T i il B DS Wb T




v

Jis
o0 oy

’
4y

AN !
. . R
I p

. oy

= ‘
ui ) k

¥ A

MLp - B f.!'-s




EXPLANATION

GC-2 GRAVITY PROFILE
©  GRAVITY STATION
—— QUATERNARY FAULTS

FAULTS INFERRED
FROM GRAVITY DATA

eeee  CONCEALED FAULTS
(] attuvian materiac

4 ROCK (ALL PATTERNS)

»

SCALE 1:125,000 ;:>
0 2 4
STATUTE MILES O
0 ‘ 4 ‘

KILOMETERS

TRTERPOLATED FAULT RELATIONSMIP
SARDEW VALLEY, WEVASA

MK SITING INVESTIGATION rreone
OEPARTMENT OF THE AIR FORCE - PO 8

B4
1

! R IS [ PN

S ke




R-33-8N

+s
&<
" .
-
-
LN ’ .
R ’ n
N
' [
[ .
> A - - 4 ' iea e
A
»
o ,\,.;-. .
‘l -~ - -
N Y
FRRE
{
.
a.~
[
. .
.
' ' .
L)
4
- ¥ r
' b » -
¢
W 1
[N N [
s LIEOSR
o
- 1W«“:If ‘l'.t F-
Vi,
v
’
' .

R T
-,
3

{
Lt i

.
et ERPVA AT TN AN

S

SIGY
\, V

$

sy

.\.ﬁ

- S 7 X

\*N ” :..
Y, :. skg

P%.\\.\ nees

P 4r:m¢ _

skgy ;//6(/
SV

\/ sty skoy
) .io

P TNy

S

,%.

mamc
\ <! /h.‘%\l

/ . N
V\ sty ‘..,‘p,m.,,.w g

\
ﬁl‘l\v
I N
a0

- N

m_nﬁ

o&

p
v sAgy o..\r.v.wo%,

\ AgY .

. ww. nuzw .
‘St

SN




1«‘ p T
» » / -7
v (‘ . :I
- s .
e { v
]
PN
Ry LI
(R ]
2 A d
i :
~ S 4ﬂ . vl 21
.nv- ‘ 4 -1 b} .
RN , p P4 s\. /)
. - i \l.n_ )
f S ~1%
”~
D
o ,
ol s.r 1

e e A e e . -

Sig ~ N
/L shgy /
» [ Y ~—
J Nw \-V
P =~
. m_nq.J\\
A. _,
- - - L e

- - e ./o?.iot.\'lt’.,lcl‘.lt"!it‘l}’&» "y -

(2])s16Y

. sk
1y 10pY \/ s

,

: / ; ﬂ ' AP
4 A / ‘\ “ &
v ! o 4 !

. e !

~t . v ' /

PR BN \ AS
N ,A%N n\ um

//
3
3
N
tDsksy \
.

v, NS _ o ! a\.i /_/
h S16y
~ m . : :mx.m_,_\ Ky )

f2])s4g
N



$2{ggod pue $13apynog juadiad gf veyl
pajuawad kjajesapow jo S)Isodap uvey felanjje papoia Ayydwy ‘sapyp -

(Wg) 1aae1d Kpues ‘Ficy pue I(KS) pues K{1aaeid pue pues £ (1S
1j0 syisodap uej jeran|e 3de ajeIpawiajul "aaillevy - S 1soda

‘(Wg) 13ae1d Apues pajuawad K|xeas ‘3kcy pue (W) pues Ay|aaeid pue pues A
‘(W) 1)1s Kkpues ‘jhgy 1jo syisodap uey jeranffe Jadunok ‘3a(1y - S)

(49) (aaesd Kpues ‘dopy pue 1(d4§) pues A|1aae1d pue pes ‘S
1j0 s1isodap aui|aioys pauopueqe puc ‘pag ayel 13pio ‘gheyd aarjaeuy - Sisodag

(W) i11s Apues yo syisodap ehejdars)

“(Wg) pues A11!s jo pasodwod sadersay ut sy1sodap uiejdpoo|) pue jauveyd wealrls 13p

(M) pue
fpues pue (1)) Keyd ‘yly )0 sy1sodap uviejdpoo|} pue |auueyd weans wIpon

SLIND 1714-NISVE WIJ1JUNS
NOTIVNVIdX3




SY3I1IN0TIY
(]
14 l 0

$IT1H 3104V15

14 1 0

000521 -1 IWIS

(0151) uehagdued Pue Tueydsy ‘(L9B61) Auai7 pue jdueyuialy WOI| 4305 pesodse ¢

0 L u0ijI8S "TK ewnjog Ui papnyaut S1 Sjiun o.uo.o-n HIE jo uoridiiasd

B1€P UCHIIELS {{® O ¥DI)EINQe) y t Buimesg K Bunjop Ui PeIudsdid S+ SuoiiRiS eiep dilojoey ¢

yiun 21801098 YOO Uiy)im Pa

110S 38yfo jo sjunowe Fuirhipp sa0hk) J10S juguiwopaid By) o 38481 SuUo1idIIISID JIUR  uoyjeyuBtes
$)1S008p |ei1d1juns J0 Ayijrgeises o} ang (10% ;0 183 jeseads Ja0dn eyl o) A(UO UIBIiaG Speun g
1

3PS UMDIYJUMDP UD |]BQ ‘S)ISodap [1t}-uiseq .- .01)Ins Bur)1asyj0 syinej jO 31njdns adsejing
S1HUD ¥301 §0 ||1}-UISEQ {eLD1}1nS

Spuun [{rg-utseq {B12111nS pue ¥30
SI08MAS

‘yydap wo((eys 3& }iun 3deyIns saljrapun

aeas ded
STIUR ¥301 10 J]1/-U:SBQ |@131J1INS 13Y1ia J0 aimpxiw & SaeI1pus s1oqwks Jiun 2130)0

3u0}spues pue 3uoyS3wly pappag

auojspues pue afeys pappagrajul yyie ‘Kysayd Af(eso( ‘aiiwe

ayiquiudi pue ‘juawipas

aiisapue pe ‘3jloep ‘ajtie)
o

SLINQ ¥J0Y

$3{qgoa pue siapinag juadsad Qf ueul i3jeard
pajuswas Ajajerapow jo Syisodap uey jeianjje papeis Ajydiy P10 - s1i1sodag

(W9) 1aaesd Apues ‘Bigy pue '(WS) pues Kyj3aeid pue pues A1 11S pajuawad
110 s115003p LR} JetAnjje afe-ajeipawiajur "aanjoeuy - siisodaq uey (eta

. i,




-. v.m._4 .
o::.JrN,.f,:1 ... /¢, Jol )u«.;o! 14! I
. c.\l'ﬂ’;‘l‘ ,. 4 j -?.‘W*“c«“\ﬂ”w_< m»ch ’F .w. zm‘ p/“l “v\ ,‘ %/ vH NH ( .t
_. m ._ .. sy~ ey \/\.Aml v A|/U SR IUT N R __ .
" ’ L -\ Te'? Ihlll#/..’:l\l/ u-l n# / "M_m<“‘ . “!Ik.oWb
R ARG T, =t S DN 3 N :
~ i ST sty Shoy N —_—— biv, " 0 11
w X < - ¢ sy 5 =y ., n v ! )
A . ) L T— - T Py - - uh - . -~ 4\ 2=
V SLy shoy b S Tsky ./\.wunnull sef- K AL GRS, iy
’ . oy Ky )
— SIGY, ucw< - ’ 4.{
21 ~ shgy S—_ e, UILL, . ,J/,u RN
vl o /// 1] //\/ ."_ R \K - ;! -

- b el pomd o

— - ' — L v ~ ’ 2 .*s“ . W )
siy shoy sIgy A/n' T shoy Nuw»mfm 4fk uawm_w,.l ) W _
A A —-‘Iﬁ N D \ sigy A \ - . & )/ e ..
8 ../ . A', - I% . ,. . . e~ [y ‘.A . $J| » o - -
. m& .fkn .If. ’ 0 / ] . )

A7 sigy

R 4




Lot W m
w » t,w__. wa }
b My_ “. ! 5 )
...p.i

;A,, 314y .
{

. i
1 . *
. o ; m .- - B et . .&\\.lﬁﬂi\.‘-lf\)ﬂt‘ 1 I.
\ . A i > . v 21 ) ~ v - +, -
e - . ¥ < i
A b SO “
A - t {
A . g\m_m.,, : .? . Smwnwf fa. NI /_ m ,
\wp/v -~ ! , 1 “ \
, ¥1 2T~ ! ~ ‘ T “ /
N ) / ~ AN v £
< ! SAGH A v
. S y h
. ~ . iy ¥ ]
skey J v /0 _ by
1 -® s ‘ / ﬁ,
"9 ' °y ‘ }
A W ! : l—p o “
5 i1 71 \.” oy { B L
& M\ Y o
- o T, . N \ W..- v
AT ‘ " 1y sAcy h 5 B :
._:. i € oo.onﬁmoow»’nwu.w ._ aﬂ«f o% mmﬂ . ,w
; Coe ! )
- Lt nW\ \‘ ﬁl/v : h.,. .
N 8 [ NV b
' N\ / .y 3hcy “«. . -
SO TN 7\ W ; N
~ H A0 ‘N
~ ‘
) AA i /.v !’ M.r:.ﬁ AVA
/ "' A’ C m..-mwul. T .v "o Ui
/u/w_s\// \ 1V shoy \. v1 2])sisy
LA WK AN W
J * Tt SIGyY s
7\ _/// \)n\( N 3
mﬂ, shiy g ™ 1Y ma// :
~ S . , -4
QT T sir Y
| | S|y Shgy T ™ . — _
. ! \/v“x\:\ﬁlz//f.wwﬁf //..u“\l @ JLd
Ve I\ e - IA,W.l/ i1 N ey
. - LT SERA T /94 LA | ) ~\ > 16Y!
.~ -\J A oge et SI . o




fpues "dicy pue '(KS) pues Ajlaaesd pue pues kyjis pajuawda Kjarerapou ‘Sigy
3 uey |eiAnyle ade 3)e1paWIAIUL TIALIOBUY - gisodag LR JEIAD|)Y 31BIDAWIaIL]

133 Kyweam '3Acy pue '(WS) pues A|1aaesd pue jues K111S pajuawad Kyyeam ‘skqy
fgy :jo syisodap uejy jeranjje Jadunok ‘3a11y - syisodag uey jeiant)y 138unoy

113 Apues ‘Fopy pue ‘(4S) pues Kjjaaeid pue pes ‘sopy (IN) VIS Apues ‘jopy
Jege puc ‘pag aye) 1apjo ‘ekejd @aryaeu| - syisodag autiysnaey pue ekeiqd 1apig

(IN) i1's Apues jo slisodap ekejdantyay - syisodag eheqq 1aBuno)

e119] U1 s}isodap uiejdpooj; pue |auueyd wealys sapyQ - sjisodag JeIAN|4 13p(Q

(NS} pues K1jis ‘siy pue (W) V(1S
:j0 syisodap urejdpoo}) pue jauueys wear)s unpoN - siisodag |etan))y 13dung}

SLIND 1714-NISVE W 1D14HNS

NOILVYNVY1dX3

31y
S1GY

3hcy

shgy
1 Agy

Jopy
Sopy
javy

Dypy

B

SIy

by




wA3dwed pue zueyas] "(£961) Auoi2 pue |dweyu1djy WOJ} 4204 Pasodxe ;o seasw ur A%ojoey ¢

7 i UO1328S "TX wn|OA ul pepnjaul S S}Iun 2180109¥ e jo Uo1}d113sap pezryeseuad pue
ey g { Buiegsg T Swnjop us pojudseld S1 suolifiS ejep d1¥ojoex o uoInQiIlsIp ayy z

Viun 21801992 43e3 uigyrM peydedee eq ues sadhy
A $3dA} (10S jueuiwopasd Byl o) )84 SuoiIdIIISP MIUN uorjejuesdsd dew j0 9)89S pue
Iviiea o) ang 4108 40 3183) |e19AdS Jaddn ay) o) ANO LIRLIA0 Syiun jyj-urseq je1dying 1 SILIN
ucjiels Ay1aey Q
tsodap ||1j-uiseq te1d1jins Juryyas)ja syyne} )0 aimdns 3seysns jo ages ‘1iney - —te
S)iun %a0J J0 ||!}-UISeq |ela1jins UaamM}ag 1J8JUQ) - wme
Spiun jprj-utseq 1€131)ins pue 4201 uaam}ag JJBJU0) et

S108KWAS

"yrdap Mo{ieys je J1uN3IBJINS S8I(IapuUN J1un J1)ayjualey (Z1)s1cy

3)eds dew je g|qesedasul
beq |e191j1ns 134313 jo a:tmxw e sajedipys s|oquks yrun 31304083 jo uoljeutquog si1gy, sAgy

auo)spues put 3U0}Sawl| PIppagIajul yiim ‘3|eys @

auojspues pue ajeys pappagiaiul yitm ‘K3134d K11e30| ‘a)jwojop pue auojsauiy @

3)1z}1enboyy1p E

($) Arejuawipas

a111quiudt pue ‘juswipas smoaoe)m ‘jyn) H

vieseg | €I |

ay1sapue pv "2113ep ‘ayiie| zpsenb ayrokuy [ 2T |

—
/ > 3y luesy H
(1) snoaud)

SLINN XJ0Y

m;._;ucmm>__m>m_m
3_2822_3_:2Euu;:cmf;:::A E
pow 40 syisodap uey (elanjye papo1a Kjudiy ‘1910 - syisodag ued |eian|)y 1ap|Q .

. k¥ )1 pajuawea Kjajesapow ‘sigy aigy
kpues ‘Jicy pue ‘(WS) pues K[jaaesd pue pues
ap uej (erany|e ade ajeIpawiajul ‘aaljseu - c1sodag uey yeiany|y arerpawiajuy sicy

=" A R P -

GRAVITY STATION LOCATION MAP
GARDEN VALLEY, NEVADA

MX SITING INVESTIGATION

DEPARTMENT OF THE AIR FORCE - w0




[‘ PN-TR-33-GN
) 1 APPENDIX Al.0
l GENERAL PRINCIPLES OF THE

GRAVITY EXPLORATION METHOD

)




p—

1

-

FN-TR-33-GN
Al-l

Al.O GENERAL PRINCIPLES OF THE GRAVITY
EXPLORATION METHOD

Al.l1 GENERAL

A gravity survey involves measurement of differences in the
gravitational field between various points on the earth's
surface. The gravitational field values being measured are the
same as those influencing all objects on the surface of the
earth. They are generally associated with the force which
causes a 1 gm mass to be accelerated at 980 cm/sec2. This

force is normally referred to as a 1 g force.

Even though in many applications the gravitational field at the
earth's surface is assumed to be constant, small but distin-
guishable differences in gravity occur from point to point.
In a gravity survey, the variations are measured in terms
of milligals. A milligal is equal to 0.001 cm/second? or
0.00000102 g. The differences in gravity are caused by geo-
metrical effects, such as differences in elevation and latitude,
and by lateral variations in density within the earth. The
lateral density variations are a result of changes in geologic
conditions. For measurements at the surface of the earth, the
largest factor influencing the pull of gravity is the density of
all materials between the center of the earth and the point of

measurement.

To detect changes produced by differing geological conditions,
it is necessary to detect differences in the gravitational field

as small as a few milligals. To recognize changes due to

-fnnnnuaﬂnnnmlnn

. e e e . C e m————

N - -

N -t

-

L



e

s

FN-TR-33-GN
Al-2

geological conditions, the measurements are "corrected" to ac-

count for changes due to differences in elevation and latitude.

Given this background, the basic concept of the gravitational
exploration method, the anomaly, can be introduced. 1If, instead
of being an oblate spheroid characterized by complex density
variations, the earth were made up of concentric, homogeneous
shells, the gravitational field would be the same at all points
on the surface of the earth. The complexities in the earth's
shape and material distribution are the reason that the pull of
gravity is not the same from place to place. A difference in
gravity between two points which is not caused by the effects of
known geometrical differences, such as in elevation, latitude,

and surrounding terrain, is referred to as an "anomaly."

An anomaly reflects lateral differences in material densities.
The gravitational attraction is smaller at a place underlain by
relatively low density material than it is at a place underlain
by a relatively high density material., The term "negative
gravity anomaly” describes a situation in which the pull of
gravity within a prescribed area is small compared to the area
surrounding it. Low-density alluvial deposits in basins such as
those in the Nevada-Utah region produce negative gravity anoma-
lies in relation to the gravity values in the surrounding

mountains which are formed by more dense rocks.

The objective of gravity exploration is to deduce the variations
in geologic conditions that produce the gravity anomalies

identified during a gravity survey.

-fo-. NATIONAL, ING.
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Al.2 INSTRUMENTS

The sensing element of a LaCoste and Romberg gravimeter is a
mass suspended by a zero-length spring. Deflections of the
mass from a null position are proportional to changes in gravi-
tational attraction. These instruments are sealed and compen-
sated for atmospheric pressure changes. They are maintained at
a constant temperature by an internal heater element and thermo-
stat. The absolute value of gravity is not measured directly by
a gravimeter. It measures relative values of gravity between
one point and the next. Gravitational differences as small as

0.01 milligal can be measured.

Al.3 FIELD PROCEDURES

The gravimeter readings were calibrated in terms of absolute
gravity by taking readings twice daily at nearby USGS gravity
base stations. Gravimeter readings fluctuate because of small
time-related deviations due to the effect of earth tides and
instrument drift. Field readings were corrected to account for
these deviations. The magnitude of the tidal correction was
calculated using an equation suggested by Goguel (1954):

C=P + Ncos &g (cos g + sin g ) + Scos g (cos g - sin #)
where C is the tidal correction factor, P, N, and S are time-
related variables, and g is the latitude of the observation
point. Tables giving the values of P, N, and S are published
annually by the European Association of Exploration Geophysi-

cists.
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The meter drift correction was based on readings taken at a
designated base station at the start and end of each day. Any
difference between these two readings after they were corrected
for tidal effects was considered to have been the result of
instrumental drift. It was assumed that this drift occurred at
a uniform rate between the two readings. Corrections for drift
were typically only a few hundredths of a milligal. Readings
corrected for tidal effects and instrumental drift represented
the observed gravity at each station. The observed gravity
values represent the total gravitational pull of the entire

earth at the measurement stations.

Al.4 DATA REDUCTION

Several corrections or reductions are made to the observed
gravity to isolate the portion of the gravitational pull which
is due to the crustal and near-surface materials. The gravity
remaining after these reductions is called the "Bouguer
Anomaly." Bouguer Anomaly values are the basis for geologic
interpretation. "0 obtain the Bouguer Anomaly, the observed
gravity is -djusted to the value it would have had if it had
been measured at the geoid, a theoretically defined surface
which approximates the surface of mean sea level. The dif-
ference between the "adjusted" observed gravity and the gravity
at the geoid calculated for a theoretically homogeneous earth is

the Bouguer Anomaly.
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Four separate reductions, to account for four geometrical
effects, are made to the observed gravity at each station to

arrive at its Bouguer Anomaly value.

a, Free-Air Effect: Gravitational attraction varies inversely

as the square of the distance from the center of the earth.
Thus corrections must be applied for elevation. Observed
gravity levels are corrected for elevation using the normal
vertical gradient of:
FA = -0.09406 mg/ft (-0.3086 milligals/meter)

where FA is the free-air effect (the rate of change of gravity
with distance from the center of the earth). The free-air
correction is positive in sign since the correction is opposite

the effect.

b. Bouguer Effect: Like the free-air effect, the Bouguer

effect is a function of the elevation of the station, but it
considers the influence of a slab of earth materials between
the observation point on the surface of the earth and the
corresponding point on the geoid (sea level). Normal practice,
which is to assume that the density of the slab is 2.67 grams
per cubic centimeter was followed in these studies. The Bouguer
correction (Bg), which is opposite in sign to the free-air
correction, was defined according to the following formula.

Be

0.01276 (2.67) hf (milligals per foot)

B¢ 0.04185 (2.67) hyp (milligals per meter)
where hf is the height above sea level in feet and hp is the

height in meters.
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c. Latitude Effect: Points at different latitudes will have

different "gravities" for two reasons. The earth (and the
geoid) is spheroidal, or flattened at the poles. Since points
at higher latitudes are closer to the center of the earth than
points near the equator, the gravity at the higher latitudes is
larger. As the c¢arth spins, the centrifugal acceleration
causes a slight decrease in gravity. At the higher latitudes
where the earth's radii are smaller, the centrifugal accel-
eration diminishes. The gravity formula for the Geodetic
Reference System, 1967, gives the theoretical value of gravity
at the geoid as a function of latitude. It is:

g = 978.0381 (1 + 0.0053204 sin? g - 0.0000058 sin22¢) gals
where g is the theoretical acceleration of gravity and ¢ is
the latitude in degrees. The positive term accounts for the
spheroidal shape of the earth. The negative term adjusts for

the centrifugal acceleration.

The previous two corrections (free air and Bouguer) have ad-
justed the observed gravity to the value it would have had at
the geoid (sea level). The theoretical value at the geoid for
the latitude of the station is then subtracted from the adjusted
observed gravity. The remainder is called the Simple Bouguer
Anomaly (SBA). Most of this gravity represents the effect of
material beneath the station, but part of it may be due to
irregularities in terrain (upper part of the Bouguer slab) away

from the station.
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d. Terrain Effect: Topographic relief around the station has

a negative effect on the gravitational force at the station. A
nearby hill has upward gravitational pull and a nearby valley
contributes less downward attraction than a nearby material
would bhave, Therefore, the corrections are always positive.
Corrections are made to the SBA when the terrain effects were
0.1 milligal or 1larger. Terrain corrected Bouguer values are
called the Complete Bouguer Anomaly (CBA). When the CBA is
obtained, the reduction of gravity at individual measurement

points (stations) is complete.

Al.5 INTERPRETATION

The first step in interpretation is to separate the portion of
the CBA that might be caused by the lightweight, basin-fill
material overlying the heavier bedrock material which forms the
surrounding mountains and presumably the basin floor. Since the
valley-fill sediments are absent at the stations read in the
mountains, the CBA values at these bedrock stations are used as
the basis for constructing a regional field over the valley. A
regional field is an estimation of the values *he CBA would have
had if the light weight sediments (the anomaiy) had not been

there.

The difference between the CBA and the regional field is
called the "residual®™ field or residual anomaly. The residual
field is the interpreter's estimation of the gravitational
effect of the geologic anomaly. The zero value of the residual

anomaly is not exactly at the rock outcrop line but at some

oy n e e .
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distance on the "rock" side of the contact. The reason for this
is found in the explanation of the terrain effect. There is a
component of gravitational attraction from material which is

not directly beneath a point,.

If the "regional®™ is well chosen, the magnitude of the residual
anomaly is a function of the thickness of the anomalous (fill)
material and the density contrast. The density contrast is the
difference in density between the alluvial and bedrock material.
If this contrast were known, an accurate calculation of the
thickness could be made. In most cases, the densities are not
well known and they also vary within the study area. 1In these
cases, it is necessary to use typical densities for materials

similar to those in the study area.

If the selected average density contrast is smaller than the
actual density contrast, the computed depth to bedrock will be
greater than the actual depth and vice-versa. The computed
depth is inversely proportional to the density contrast. A ten
percent error in density contrast produces a ten percent error
in computed depth. An iterative computer program is used to
calculate a subsurface model which will yield a gravitational

field to match (approximately) the residual gravity anomaly.
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APPENDIX A2.0

GARDEN VALLEY, NEVADA

GRAVITY DATA
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6280014654920 402
62R391UK617200289
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63490144)9R19988
6362714ART3ITYIIRTA
6369514714119984 3
6372914744/7199R2%
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