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Introduction

These geophysical data were collected in order to investigate faults
and thickness of alluvium near hot spring areas in the Surprise Valley
area of northeastern California. Surprise Valley lies on the western
edge of the Basin and Range province and appears to be a typical basia
in a north-trending block-faulted structure., It is flanked on the west
by the Warner Range, a westerly dipping block of Tertiary sediments and
-volcanic rocks and on the east (along the California-Nevada border) by
the Hays Canyon Range, composed of similar rocks, Surpriée Valley has
no ouﬁlet and within the valley are thfeé shallow alkali lakes, Lower,
Middle,aund Upper Alkali Lakes.

Simple Bouguer graVit§ anomaly values are reported here for 191
gravity stations in the'Surptise Valley areé; The stations are located
between 41°35' and 41°42' north latitude and between 120°00' and 120°15'
west longiﬁude. The data provide six gravity ﬁrofiles (Figs. 1 to 6) the
location of which is shown in Fig., 7. In addition there is a gravity map
of Surprise Valley, scale 1:62,500, by J. Gimlett (Fig. 8, sheets 1 and
2). This gravity map is part of an unpublished report and is available
from the California Department of Water Resources at a scale of 1:31,250,

The magnetic data consist of 12 magnetic profiles (Figs. 9-13)
collected with a continuously recording truck-mounted magnetometer. Am
index map (Fig. 14) shows the location of the profiles, which were col-

lected in the general vicinity of the gravity profiles.




Gravity data
The gravity data were collected with LaCoste~Romberg Meter 130 along
roads at a stétion spacing of 100-200 m. Elevations were surveyed with
an alidade and are accurate to +0.7 m absolute and to #0.03 m relative
to adjacent stations. The datum for each profile is a bench mark or
spot elevation on the profile, Local terrain corrections relative to
adjacent stations are negligible so that relative accuracy of adjacent
stations is about +0.03 mgal. The stations are referenced to the Alturas
Base Station 14 of Chapman (1966, p, 18).
Gravity data format
The principal facts for all 191 gravity stations are listed in
table 1. Each data co;gmn_is described Below;

1. STATION column - An alphanumeric combination of up to 5 characters

ased for station identification,

2. LATITUDE aund LONGITUDE columns - Values are listed in degrees and

minutes to the nearest hundredth of a minute. \These values were
determined from U,S. Geological Survey topographic quadrangle
maps at a scale of 1:24,000, Values were checked for errors by
obtaining a computer plot of the stétions and comparing this to
tﬁe hand-plotted stations,

3. ELEV, column - The station elevation is in feet to the nearest tenth,

4, OBSV, GRAV, column - Each station's observed gravity value is reported

to the nearest hundredth of é milligal.

5. THEO-GRAV column - The theoretical gravity value for each station

is determined by the formulae given under number 6.




6. FAA column - The free air gravity anomaly values for each station
-are listed to.the nearest hundredth of a milligal. The formula
used in calculating these values is:

FAA = 0G~TIG + (.09411549 - ,000137789 sinze)E -.0000000067E2
where FAA is the free air anomaly in milligals
O.G; is the observed gravity in milligals
T.G. is the theoretical gravity in milligals
obtained by the International Gravity Formula of 1950
i
TG = 978049[1+,0052884 sin%9 -.0000059 sin2(29)]
8 1is latitude
E 1is elevation in feet.'

7. BAl column - The listed simple Bouguer éhémaly values were determined
to the nearest ﬁund;edth of a milligal for a crustal density of
2.67 g/cm3 accﬁrdiné to the formula: | |

BAl = FAA -,012774 x 2.67E

8. The remaining columms (CC, TC, CBAL, CBA2) relate to the calculation

of terréin corrections and therefore are irreslevant to this report,

baing artifacts of the computer program.

Preliminary gravity interpretation
After reduction to simple Bouguer anomalies, the gravity profiles
provide us with information on the distribution of rock masses with various
densities beneath the surface. The steep gravity gradient down to the east
in the profiles on the west side of the valley is the result of the large
thick mass of low-density valley f£ill in the center of Surprise Valley.

Superimposed on this gradient are various smaller features of geologic




significance. Inflection points are likely to be the location of con-
cealed faults and such features are identified on the profiles.

Of considerable interest are the small gravity highs (0.5 mgal)
associated with faults om profiles 1, 2, and 3 (Fig. 1, 2, and 3, re~
spectively). The phrase, "FAULT(?)", indicates a fault deduced from
the gravity profile. The features are only‘500 to 1000 feet (156 to

300 m) wide and, because of their small width and narrow marginal gra-

| dients, must be‘caused by density differences within 300 to 500 feet

' (100 to 150 m) of the surface. The association of these anomalies ex- '

clusi§e1§ with faults containing hot wéters'suggests that the high are
caused by partial cementation of the alluviﬁm at the faults which in—
creaseé the alluviumvdensify by £illing some of the pore space with
silica or calciumAcarﬁonaté. The results indicate that in some areas:
detailed gravity profiles can be used to follow faults through areas
of thick alluvium if there are hot éaline waters depositing material
in the pore space of the alluvium.

Also n&ted on the gravity profiles are faults taken from plate 2I
of Bulletin 98 of the California Department of Water Resources (1963).
Some of these faults have no expression on the gravity profiles and
must be either very minor or nonexistent. On profile 2 (Fig. 2) at
Lake City the Surprise Valley Fault is cr&ssed without even an inflec-
tion of 0.1 mgal. Vertical offset of only 100 feet (30 m) in a shallow
concealed fault at this 1ocatioﬁ would cause an effect of at.least'O.ﬁ

mgai (for density contrast of 0.5 g/cm3) so that the fault cannot exist

here.
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Conclusions

1. Small gravity highs are associated with faults containing hot
saline water and are probably caused by local density increase
due to cementation of alluvium, .
2. Such gravity highs may be useful guides to hot saline water
| circulating in areas of thick alluvium.
3. Small gravity highs over the Lake City fault in the center of
the valley suggest that the fault contains hot saline water
~and that the fault acts as é connection between the hot spring
'a¥eas on the eﬁsé and west sides‘of the wvalley.
4. Inflection points on gravity profiies confirm the existence of
previoﬁsiy’deducéd faults. ‘
 5. ALack of.infiéctiog points on certain gravity. profiles deny'the
existence of previously deduced faulfs, especially the Surprise
)' Valley Fault near Lake City.
Gravity map
The gravity map, Fig. 8, sheets 1 and 2, was surveyed by J. I. Gimlett
for the California Department of Water Resources in 1960 and is unpublished.
Details of the survey are described in Bulletin 98, California Department
of Water Resources (1963). The data are simple Bouguer anomalies but
the lack ofrterrain corrections is not particularly important because ‘
much of Surprise Valley is extremely level. Gimlett calculated various
two-dimensional gravity profiles across the valley in order to locate
concealed faults and to determine the depth of 'the vélley filI. Geologic

cross-sections based upon these calculated profiles were published in




Bulletin 98 as figures 20 and 21. A manuscript basement contour map was

prepared by Gimlett but is not available at present from the Califormia

Division of Water Resources, although the inferred faults are shown in

plate 21 of Bulletin 98, Californmia Department of Water Resources (1963).
Magnetic profiles

The magnetic profiles were collected along roads by a continuously
recording truck-mounted flux-gate magnetometer mounted approximately
13 £t (4 m) above the ground. The data taﬁes are photographically re-
duced to a scale of approximately 1:70,500 so that they may be compared
easiiy with the traverse map Fig. 14 (scale 1162,500). Full scale on the
tapes (i.e., from 1 to 11) is 2000 gammas. Jchation points are the hand-
numbered tic marks on the}pen tracing aloﬁé éhe‘top of the tapes and
are also plotted on the tiaverse map. )

Occasional datum shifts on the magneticvprofiles are necessary in
order that the recorder stay on scale and are indicated on the records bf
a four-digit push-button setting (pbs) numﬁer. The first digit rafers to
the number of 2000-gamma increments which have been added to the basic
instrument datum level (48,4000 gammas); the second digit refers to the
number of 400-g;mma increments; the third digit refers to the number of
100-gamma increments; and the fourth digit refers to the number of 20-gamma
increments. The sum of the four products-(increment value times number
of incréments) added to the basic instrument datum (48,400 gammas) gives
the approximate absolute value of the earth's field when addéd in turm

to the reading on the tape trace.




The magnetic records, in addition to the magnetic effects of nearby -
4rocks, document a variety of man-made magnetic anomalies. Anomalies af
the latter type include culverts, bridges, vehicles, certain fences,
water pipes, etc. In general such anomalies are distinguished as a very
sharp, short-wavelength spike which may be positive or negative depending
on the relative locations of source and magnetometer. The instrument
operator crossed out or flagged most of these man-made features on the
record, at the time of the magnetic survey, but man-made effects can
totally obscure the natural magnetic record, especially near or in towms
and cities (see Fig. 9 showing effects at Cedarville and Lake City).

The highly magnetic Tertiary volcanic rocks which form the surrounding
mountains of Surprise Valley also underlie fbé non-magnetic alluvium and
lake deposiﬁs of the valley itself. Where this allqvial material is more
than a few hundred feet thick, the effeétvdf the underlying magnetic
volcanic rocks is subdued so that only the longer wavelength magnetic
anomalies are perceived on the record., Thus an abrupt change from a
jagged short-wavelength record to a smooth record implies a sudden change
of the position of the volcanic rocks from a near-surface location to one
of considerable depth. Such an abrupt chaﬁge is therefore considered to
be good eﬁidence for a steeply dipping fault contact. A more gradual
change from rough to smooth record is for similar reasons interpretad as
a gently dipping contact; more likely a depositional contact of alluviam
on volcanic rocks. |

The magnetic profiles have been annotated to indicate the interpreted
faults and contacts, A careful study of the geophysically located contacts
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shows in general a reasonably good agreement with the known geology but
also shows some places where the contacts on the geologic map (Bulletin
98, plate 21, California Department of Water Resources) can be better
located or, in a few cases, where they are incorrect.

‘Another type of magnetic feature is observed on the magnetic records
taken over areas of thick alluvium in the centér of the valley. The
alluvium that came %rom the west side of the valley has a higher amplitude
magnetic "noise" associated with it tham that of the eastern alluvium,
The explanation is not clear but perhaps there ares magnetic boulders of
volcanic rock Aear the surface of the western alluvium,

A different and very significaut‘area of magnetic "noise" can be
observed on the magnetic fecord of traverse S-4 (Fig. 10, documentation
point 5) in the area wﬁére the traverse cro#ges the Lake City fault.
These small magnetic énomaiies are associa;;d ﬁith én area of small
gravity anomalies and are caused by minor amounts of magnetic minerals at
depths of less than 200 feet in the alluvium, 'The.associations indicate
that perhaps chemical reactions of the hot saline waters have generated
these small amounts of magnetic minerals nearAthe fault in the otherwise
non-magnetic alluvium. Such anomalies could be used to trace the fault
zone across the valley. The data suggest that the Lake City fault in the
alluvium is actually a zone about 2000 feet wide.

Conclusions

l. Traverses across Lake City Fault (Traverse S-4, Fig. 10) in the

center of valley indicate sevaral minbr shallow.magnetic features

and noise which are associated with minor gravity anomalies. It




is suspected that chemical reactions of the hot saline waters
have generated minor local amounts of magnetic minerals in

the otherwise non-magnetic alluvium near the faults. The data
suggest that the Lake City fault is actually a zone about 2000
feet wide with at least two major strands. Another similar area
of noise is observed on traverse S-3, Fig. 10, and is not located

on a known fault.

Alluvium on the west side of the valley is "noisier" magnetically.

See traverses S-4, S-11, and S-12, Figs. 10 and 13, Perhaps this

alluvium contains magnetic boulders.

Various faults, especially on the east siée of the valley; are

visible‘in the magnetic records and in general confirm the

geologic mﬁp.” |

a. The faults on each side of the narfow buried horst of
volcanic rocks extending south for 15 miles along the
east side of Middle Alkali Lake are clearly defined in
traverse S-9, Fig, 12,

b. Several crossings of the southeast extension of the Lake
City fault (east of Surprise Valley) indicate the presence
of this fault on the magnetic record of traverse S-9, Fig. 12.

¢. The fault shown on the geologic map as defiming the wesﬁ edge
of the small horst of exposed volcanic rocks at the radioe |
facility probably does not exist and in any event does not
offset the contact between alluvium and volcanic rocks., The

magnetic data (and also the gravity data) show that the more




significant contact lies some 1600 feet farther west and
dips west at a sufficiently low angle to imply a sedimentary

rather than a fault contact between the alluvium and volcanic

rocks.
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Table 1, Principal facts for 191 gravity stations in the

Surprise Valley area, northeast California.




STa
19CHM
LAKEC
MILLY
MILL?
MILLY
MILLS
MILLS
18066

CHAPMAN 14K

LATITWNE

41 37.87
41 38.72
4] 38.68
41 18,69
4] 38.70
41 38.71
41 34.72
41 39,43

LUONGT TUDNE
120 7,13,
120 13.02
120 13,02
120 12.95
120 12.89
120 12,78
120 12,71
120 2.88

ELFV
4547.2

T4618,.0

4H699.0
4821.0
490) .0
4980,0
5120.0
549440

READTHNG
3570,07
3587.13
3582.10
35715.92
3571.10
3566.29
355846
3523.10

T+
“0.,07
“0,07
~n.0R
-0,.08
-0.,0R
~0+08
~0.04

«“0.03 -

calL

GHY 9T79837.,95 METER 130 READING 3583,K9

ORYV=GRAY
979”7342
979891 .34
97198K6, 04
979579,5%
979474 ,49
Q19869443
979861,2]
979824411

1979

THF O~GRAV
980326,05
9QAN327,32
9H80327.26
980327,28
9080327.29
980327,.31
940327.32
980324,38

JANZ23L 600D

Teh <0405 Dl 2.67

FAaA
-25.10
~1.79
0.60
5.56
B.00
10.36
15.27
12,26

n2 2,21
AL cc
~180.19 1+36
~159.29 1.37
=159,48 1.38
-158,.88 1,39
=159,17 1.40
=159,50 leal
=159.36 1,43
=175.13 1,47

‘T¢  ~ CBa)

caa2
-158,.10
«136.85
-136.83
~135.42
=135.3)
-135,26
134,41
«148,30

0.00
0.00
0.00
0,00
0.00
0.00
0,00
0400

-1R1.54
~160.65
=161,05
-160,27
-}160,56
~160,91
«160.,79
«176.,59
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SURPRISE. VALLEY CAL 1975 JAN2410003

CHAPMG o 141 WiV GIANAT 0% METER L0 PEADY N RE-L K PRLY Teh «0,04 Ny P.al1 N2 2.?'

STa LATI T LONGT TUNE, ey Hi"AD NG f+y LV =-uiltav 1HEFO=0ORAV FAQ Hal cc Te caal CRAZ2
19C6M 4] 37.87 120 7,13 4547.2  3570.00 <0.0h 979874.44 OR0IP6.05 -“25.08 ~JHO.17 1.6 0,00 ~1R1,57 ~)15H,08
VSEOL 41 37.80 120 7,040 ° -4%49,% 3509477 =009 979373,08 9303126.07 24,29 -179,/0 176 0.00 <~IA1,15 -157.85
1SENZ  4) 17.08 120 6.YS 457049 3569.%4 =0,00 9190717, 84 SRO326.07 =23.46 ~179,.36 .36 0,00 ~=jn0,71 ~1S57.1%
1SE03 41 37,91 120 6.8) 4577,6  3569.069 ~0.09 979073,00 R026.11) =-22.,72 ~118,84 1,36 . 0,00 =1R0,20 =156.61
ISEOS 41 37.93 120 A.73 4S585,0  3569.69 ~0,09 79874, 00  9807326,14 =22,05 ~17R,41] 1,30 0,00 =179.79 ~156,164
15ERS 4l 37,94 120 A.bb  45H9.1 ASTHL05 -0.00 0T9873.37 9RAIPAL1A  =20.30 ~177.82 1.36  0.00 -179.14 “155,53
19606 41 37,96 120 6.57 459&.6  3570,42 =0,09 979373,76 9N 126.19 =20,61 =177.21 1.36 0.00 <~-178,62 ~154,95
ISENT 417 37,98 120 A.49 460244  3570,47 ~0409 979873.82 98032622 =19.67 =176,64 1.36 0.00 ~«178.,00 ~154,.28
I1SENB 41 38,00 120 6,40 46)4.6  35T70.41 -0.09 979873,75 980326.25 “18.62 =-176,01 1.37 0.00 <~)77.37 ~153,54
1SEN9  4) 138.02 120 6,32 4624,4 3ISTN.44 =0.09 979873.78 980326.78 ~17.70 =175,42 1,37 0,00 ~176,78 -152,95
I1SE1Y 4l 38.05 )20 .16 4649,2 3570.46 -0.09 9193713,81 980326,32 15439 ~173,96 1,37 0,00 =175,32 ~151.36
15612 41 38.07 120 6,08 46T4.1  3569,45 =0,09 979872.74 9R03I26,35 =l4.14 ~173,56 1,37 0,00 =174,92 =-150,84
ISE13 41 38499 120 6,09 4691.8° 3568.57 ~0.09 O979R71.82 9GROI26.3I8 ~13.43 =173.45 1,38 0,00 ~174,R82 ~150.64
15E14 41 38.12 120 5,92 4713,8 3567.59 -0,09 9T9AT0,79 9H032A.43 =12.44 ~173.21 1,38 0.00 ~174,58 =150.29
15€15 4} 38.13 120 5.84 4731.9 3566426 «0.09 979869.37 98032644 =12.17 =173,.56 1.38 0,00 =174.93 -150.55
1SE16 41 38.16 120 S,76 477041 3566.85 ~0,09 979867.,95 980326,49 =10.04 -172.73 1.39 0.00 <«l74,11 =149,53
1SE17 4] 38.21 120 S.71 4T75.0 3565,6) =009 979868.71 980326.56 “8490 =17i.76 1,39 0.00 ~=173.14 =148.5)
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STA
15€18
15E£19
15€£20
1s€£21
1SE2?
15F23
15t 24
15E29
15624
1SE27
15£2A
15£29
1SEN0
1St
1SE32
15F 33
1SF 34
1SE3S
| 513 T
15€27
15E3A

" 15E19

Svool
SV0o03
15w01
15wWn2
15%03
1SW0«%
15405
15w00
19907
15w08
15wW09
19wW10
15wl
1swi2
15W12
15wl
1swis
1svlé

CHAPMAN 41

LATITUNE

41
41
41
4l
4l
41
4]
41
41
61
41
4l
4]

38.29
38.35
38.38
38.39
38.’02
38.44
R P
38.%2
38.55
38.54
Jg.60
3g.63
38.67
38.71
38.73
38.77
38.79
38.65
38.92
38.98
39,03
3%7.19
39.16
38.50
J7.84
ar.py
37.08
37.88
17.89
37.89
37.89
37.89
37.89
J7.49
A7.49
A7.89
37.89
37.89
37.89
A7.89

LONGT TUNF,
12n 4,63
120 5,588
129 S.42
120 .34
120 %.23
120 4,18
120 5,02
120 4,92
120 4.R5
120 4.1k
120 4,69
120 4.59
120 4.48
120 4.40
120 64.32
120 4.23
lZﬂ “clé
120 4,08
120 4,05
120 4,01
120 3.95
120 1.90
120 3.85
120 4,33
120 7,16
120 7.25%
120 7.33
120 7,43
120 7.52
120 7.62
120 7.73
120 7.83
1260 7,93
120 8.01
120 g.08
120 8,15
120 4474
120 H.34

120 A.42.

129 H,50

SURPHISE valLFY

GRV 979ART U5

FiLFvV

“776.1
4T89.4
“ugnT.s
“820,9
4831,
48%9,7
4882.3
4BY8, 6
4901,.3
491%.5
4939.9
“946'9
4971.2
4979,.3
49931.8
5009,.6
5022.8
5068.2
5105,6
5150.2
5191,2
5212.6
5211.8
4984,0
4545.0
4540,9
45136.A
l‘ba’.a
4523,2
4521.3
4518.9
4516.5
45113.7
45in.0
451243
4515,1
L45185,6
4518.3
451R,7
4919,9

HIETER 130

R¥ahING
I566.44
3506.63
3565,.52
3564.38
3563.%6
356!.«2
35459.86
3559,34
3558443
3557.64
3556.19
3556408
35%4,68
35%4.32
3553,540
3552.27
3551.00
3I5486.23
3846.33
3543.85
3541.,55
3540,.62
3540,7)
355’0 o0 l
35710,.28
3570.15
3570, 14
3A570.5%0
3570.57
3570.66
570,88
A8T71.10
3571.42
A571.77
357158
35714
3571.04
3570.89
3570,.ARK
3570,AA4

AL 1979 JAN2S)10003
READING 15A3,92 TeD =0,08 D) 2,67 D2 2,27
T+ ONSVY=-GRAY  THFO=GRAV Faa Ha) cc
~0.046 9793A9,65 980326.64 ~7.97 ~170.87 1439
0,06 979A69,83 980326,77 -6.63 ~169,90 1.39
~0,06 979864,.66 9A0I26,82 =614 =170,11 1.39
=004 97986T,4T QUB03I26.,83 -6.10 -170,82 1.39
“0,04 979066,60 980126,88 =6,0% «~170.R2 1.39
~N.04 Y979864,36 980126.90 “5.63 ~171,38 1,40
=N N4 979862,72 980326.96 -5.21 =-171.73 1,40
~0.04 979362,1T 931n327,02 “5.22 =171,96 1440
~0.064 979861,21 980327.07 =5.03 ~172.20 1.40
=0.05 979860,37 9R80327,11 ~4,58 ~172,23 1.41
~0,05 979858,85 980327,14 =384 ~172,32 1.41
=0,07 97985%8.72 9YA0327.19 ~3,36 =-172,08 1.4l
"0007 979&57025 96“327.25 ’2061 “l’Z'lﬁ lc"‘
~N.A7 979056,87 980327.31 “2.29 ~-172,11 Je41
~0.08 975856,00 9B0127.14 -} ,A2 ~172.15 o4l
~0.0R  979854,81 9H0127,40 =159 ~172.45 1.42
=0,08 9793853,37 9YR0127.43 =1,RA2 =173.13 | PR Y
“0.09 97985%0.445 980327,52 ~0,%6 ~173.42 1.42
=0.09 97944R,45 GADI27,.62 0.,R7T «1713.2R 1,43
~0.,09 9719845,.85 9A0327.71 2436 -171,30 1.43
-2.09 979843,.43 9R0127.79 3.73 ~173,34 1,46
-0,10 979““2.44 9R0327.89 4,64 "730‘5 1.44
-0.10 979842.56 9H0327,98 4.60 ~173,17 1,44
“0,10  979856,51 9H0326.99 =1.70 ~171.75 1.41
~0.09 979873.58 YA0326.07 “25.15 =180,16 1.36
-,09 979073,03 9““326.07' 25,64 ‘180.52 l.]b
=0,09% 979873,47 940324,07 “26,04 ~1R0, 77 1.3%
-0.00 979873,86 930326.07 =26,49 -180,92 1.35
=0.08  9799/3.93 480326.00  ~26,87 ~181.14 1,35
~0.08 97Yp74.02 9RNIZ6,.0R =26,95 ~181,16 1.34%
=000 979874.22 YNNI ,0R ~-26.,98 ~181.10 1.35
=0.08  979074.49 9A0326,08  =26,94 ~]H0,98 1.5
“0,07 979074,83 9803I26,08 -26,R6 ~180,8] 1.35
S04 07 9790875.20  9AN326,08  ~26,R4 -lHO.AK  ],134
=0.07 979875.00 9R0I2A,0R ~26,82 «180.72 1435
~0,07 979574,54 9YRNI26,0R -27,02 ~}81,02 1,35
“Ns07 979874.,43 9RNI26,0R -27,08 ~181.09 1.35
~0.0h 979874,29 9R03I26.,08 =26,97 ~181,08 1,35
=0,06 979874,27 980326,08 ~26495 ~181,06 1,35
“0.06 979A74,27 980326.08 ~26,83 ~180,99 1,35

TC

0,00
0.00
0,00
0.00
0,00
0,00
0,00
0.00
0.00
0,00
0,00
0.00
0,00
0.00
0,00
6.00
0.00
0,00
0.00
0,00
0,00
0.“0
0’00
0,00
0.00
0.00
0,00
0.00
0,00
6.00
0,00
0,00
0,00
0,00
0.00
0,00
0,00
0.00
0,00
0.00

CRA]
~172.25
~171,37
-171.50
“111.9]
-172.21
-172.78
«173.12
"73035
~173.60
~173.63
-173,73
«173,49
°113057
'l73052
-}173.56
"73086
“174.54
~1T4.,84
-174,70
'17“.73
‘l1“o77
“174.58
-‘7“161
-173.16
-lﬂl.52
-181.86
-182.32
'182.27
‘1520“9
-IHE.SO
-182.65
'18203]
~1a2.1%
'162.00
~182.07
’182'36
~182.44
~182.42
"62041
~182.34

CAA2
~147,.64
-l“ﬁobq
'146073
~147,07
~147,32
'147074
-147.97
~148,17
=148,34
-148.31)
=148,2R
-148,00
‘l“1-96
~147.87
~147,.8)
~148,05
«148.66
~148,73
-148,40
~148,20
‘148103
'l“7¢73
-]47076
-147,48
=158,09
"58.“6
~]158,74
~158.,91%
=159,17
«“159.20
~159.16
~159.05
-158,89
~158,76
-‘Satel
-159,09
~159.16
~159,13
~159,12
=159.04

24



STa
19w 3
19WS52
15wS)
15W4%0
15w49
19waA
15W47
JSWah
15W48
MIL1O
MILLY
MILLA
MILLY
MILLA
SvVoos

CHAPMAN 4K

Latriung

37,92
37,91
37.90
37.90
37,40
37.90
37.90
37.90
37.90
38445
38.48
38.50
38.51
3851
38434

LONMG [ TUDE,

120 1164

120 11.97
120 11,50
120 11.42
120 11,38
12n 1}).22
120 11.12
120 )1.02
120 10,95
120 ‘3.“5
120 13,00
120 12,93
120 12,86
120 12.78
120 12,90

SURPRISF VALLFY

OGHY GIRAT, 95

iy

“S‘.‘) o

* "05“0. [}

45448,4
4550,2
1 550 9
4550.2
4549,3
WS547.9
4547 ,0
465840
4640,1
4628,0
4607.0
4590,0
4623,0

JANZ610001

AL 1975

METER 130 READTNG A5r3, 94 T+ «0,10

HEADING T eb DHSV=0GRAV  THEN=GRAV fFaa

350804106 0,06 9T98U4. 12 YRNI2AH,13 -14,30
3579467 =0.06 979003, 60 YR0I2A.1) ~14,.89
3579,10 006 9T98HILND YADI2A.10 ~15.44
ISTHH6 =006 9T98H2,64 9ADIZ6.10 ~15.84
970,03 ~0,06 Y79881.88 9R0326.10 -16,33
3877,16 =0.,07 9Y798380,96 9R0IZ6,10 ~17,32
3576062 -0,07 979880,39 9““336910 ~17.97
376,03 ~0.07 979879.77 9A80326.10 ~1R,72
575,67 -0.,07 979879.39 980326.10 ~19,18
505,33 ~0411  97968Y,50 9A0326.92 0,58
3506414 =0,11 979890,35 YRN3I26.96 ~0.3%
3587.,14 ~0.1) 979891.40 980326,99 “0 46
3587.88 ~0.11 979892.18 9A80327.01 =L.67
3588.23 ~0.1] 979892.55 9R03I27.01 “2.90
3586,64 ~0.11 979A90.R8 980326,76 =1.21

HAl
169,45
"7000‘
-170,87
~171.03
171,54
=-172,5%1
-173.1]
’173083
'l1‘0021
-158,33
'156.60
“58030
'lsanﬁﬂ
-159.45
~158.89

Nl 2.67 D2 2.?27

cc
1.36
1.36
1.36
1.30
1.36
1.36
1.36
1.36
1,37
1,37
1,37
1.36
1.36
137

1
0,00
0.00
0,00

L0.00

0.00
0.00
0.00
0.00
0,00
0,00
0,00
0.00
0,00
0.00
0.00

Ccdal)
-170.R0
"7]035
-l?l.QZ
'l72'3"
~172.90
-173.486
“7“.“8
‘l's.lq
~l75.62
"'159. 10
~159,97
~159.64
'l60.l6
~160.80
"60025

Citaz
=-147,38
~147,92
~j68,48
~14A.93
149,44
"‘50.‘0‘
'\51003
~151.75
°‘52¢‘a
=13€.,69
=136,06
=1135.8)
136441
=137.15
*}36.42

47



STa
LKCOO
LK¢o?
LKCoA
LKCAY
LKC)Oo
LKC11
LxCyV?
LKC13
LKCl14
LKC1S
LKC16
LKCYT
LKCiA
LKC19
Lxceo
LKCOS
LKCNG
LKCD)
LKCn2?
Lxcol
Fa489
13E01
13£02
13wnl
13w02
13w03
13w0¢
13w0S
1IW0A
13way

13w0g -

13w09
1svl6
1swi?
15W18
15419
15w20
15421}
15w22
1sw2]
15wW24
15w2s
15426

1sw2?1’

{SWPR
15wag
1S%W30
15wll
159W132
15w13
15wl
15wW39
15416
15W17

15w38

CHAPMIAN L4

LATITUNE
«) 18477
41 Iper?
41 3.7
“l Ag.77
41 3@.77
4) 3g.r1
41 38177

41 3Be17

41 38.76
4l 3B8.7%
41 1875
4] g.74
41 38,74
4) 3g.73
41 3g.73
4) 3g.12
1 38,71
41 .70
41 38.69
41 3p.68
4} 4p,s2
Ll 640.52
) 4n.52
41 4n,52
41 490.52
4] 40,52
41 40,52
‘0‘ ’oﬂ.52
4] 60,52
4] 40,52
4l 40,92
41 40,52
4} 37.89
41 17,89
4) 37,89
41 3749
41 37,09
4) 37.89
bl 37,09

41 37.89

41 37.89
4l 37.49
41 37.89
41 37.89
4l 17,89
) 37.89
41 37.h4
41 317.89
41 37.89
41 37.790
41 A7.90
41 17.90
41 37.90
41 37-90
41 37.90

LONG TUDE
120 10,83
120 10.94
120 11,03
120 11418
1260 11,25
120 11,42
120 11,53
120 11.70
120 11.82
120 11.97
120 J2.07
12n 12,29
120 12.40
120 12.%0
120 12.61
120 12.71
120 12.78
120 12.89
120 12.94
120 13,02
120 12.00
120 11.93
120 11,91
120 12.11
120 12,22
12n 12.33
120 12.42
120 12,58
120 12.75
120 12.RRK
120 12.497
120 13,03

120 A.s0

120 R.62
120 H.70
120 8,719
120 R.88
l?o Rewid
120 9,07
120 9,195
120 9,73
120 9.32
120 9.40
120 9.50
120 9.4
120 9.68
120 9,75
120 Q9,0)
120 9,92
120 9,98
120 10.08
120 }0,.14
120 Yo0.27
120 10,35
120 10441

SURPRISE VALLFY

6BV 979RA7 .99

FLFV

44n3, |
44N7,5
L4486.H
GhBih.T
G4BT,
4493,
464958
4499,)
4501,
H4505,0
4506.%
4S5)%.6
4525 ,2
4533.6
QwSu4 . 2
4%558,0
4%566.6
4584,
4595,9
4614,.8
64459,.0
4455,.5
4453,0
44hl.b
‘01‘65 ]
4474 .4
4480,9
4496,.6
451747
45139 ,9
4555,
“561,7
4519,9
4%23,°2
0524,2
45217.9

©4532,9

"533010
4%33,5%
4538, 1
‘05"! “ . ‘
4544 .4
4546,
4548.7
4550,5
466, 7
4547.9
45“4.'
4537.,7
4331.5
4530.6
4531,17
4534,
4535.4
“53{1 ° 7

METER )30

RF AN MG
375,00
3575.40
3576.21
3571.12
I5717.82
35Tp,96
3579,40
asgi.27
542,41
3543.94
3504.06
3586.31
3586.72
a587.12
3587.62
3588.136
3580.417
35pR.26
JSBB.16
358741
3546.31
3585.43
3584.55
3587.73
3589, 1S
15906,.185
3591.21
1592.26
3992.47
3593.07
3593.45
3593.33
3570,95
570,94
I5T1.04
3RT0 AR
3570.46
3570.4%
AS1n.Sn
asrn.i1s
3570.02
569,771
356%.72
3567.58
3549 .49
i569.78
570,21}
3S70.61
1571434
J572.09
397254
3572.85%
3573,0%
35713.33
3572.93

Ten
~0.08
~0,04
'0.0'
=007
-0,07
“0.07
=006
'-().N)
"0.06
"noﬂﬁ
-().ﬂs
~-0.0%
~0.05
-0.04
"0.“‘0
~0.03
~0.03
-0,03
=0.03
-0.,03
~0.01
-0,01
-0.01
“0.0)
~0.01
~0,01
‘o.ol
~0.02

‘000?

“090?
0,09
=0.0N)
=0.OR
“(,0A
-, 08
-0,0R
=0.0R
-0.03
=0.,09
~0.09
-0,09
~0,09
-0.09
"ﬂ.‘O
=0.10
=010
‘ﬂ.lﬂ
0410
-0,10
"0-“)
“0.10
'00‘“
“0-'1
‘0.‘1
‘ﬂa‘l

CAtL,

READTNG 15RJLAH

OASV=-GHAY
9798718, h6
BI9819.08
979879.94
279480,89
9184} .63
QI9HN2 A
979883.72
QT9HUS P 6
7988646
YTI8BR.0O7
079489.04
979890,57
979891.00
179891441
979491,95
919892, 74
979892,R6
15892, 64
9719892,53
979891 ,74
979890.41
979889 .68
9T986A4.76
979892.10
9798931.59
979894, 64

.9719895,76

979896, R85
2749897.28
979097.70
979898,10
979897,.96
979874 ,40
979874 ,39
979874.50
979874,33
979873.89
979873.A7
29798713,92
979873.58

9798’304“
9T9873,15

9719871.10

979872,94 .

979872.9%
Dr9873, 14
979873, 60
979874,02
79874, 79
979A475,58
Y19AT76,05
919R76,3A
279876,.,58
979876,R7
979877,08

N

1979 .. JANRT10003

THFO=-GRAYV
GRO0327.40
YR0327 .40
IB0I27,40
YHO 2T, 40
R01327.40
9801327.40
98032740
YK0327,.40
980327.3A
DROI2T7.37
980.427.37
980327.735
9R0327,15
YA01327,14
9R0327,34
910327,32
9aA0327,3}

IK0327,29

980327.28
960327.26
940330,0)
980130,01
980330.01
9AN330.0]
980310,01
9801130,01
9R0330,0)
YR03130,0}
9R0130,01
9A0330,01
Y80330,01
980.430,01
YRNI26,08
YR0326,08
9ANI26,08
980126.0R
980326.08
YRN326.08
9R0 126,08
9R0326,0R
980326, 08
980326,08
980324.08
9H0326,08
980124, 0R
9RD12A,08
9A0 126,08
980324,08
9R0326,0R
9R0126,10
YANI26410
940326.i0
98032610
980326410
980326,10

T+D =0,.1)

Nl 2.67 D2 2,27
Faa BA) cc
~27,23 -180,13 1.3%
~26,39 =1 79,45 1.,3%
'2‘5060 "‘7“.63 "35
“24,65 =177.648 1.35
’23.““ 'l]ﬁ.ﬂq lczs
=22,05 -179,32 1,35
w20.97 'I7“o]l ‘.35
-19,10 =172,55  ].3%
“17.69 ~171.22 1.3%
=1S.72 «169,37. 1,36
=l4.61 -168,11 ‘035
=-12.21 "66.23 ‘.35
~10.88 ~165,22 1,35
T =9,65 ~164,27 ‘035
‘B.l? '1630‘1 1036
‘6002 ‘161043 1036
-‘3.09 “160034 lc]b
=3,63 ~159,94 1.36
-2.63 =159.,38 1.36
~1.62 "159.02 l.J,
-20,15 'l7?.-23 103"
=21.41 ~173,37 1.34
~22.57 =174,44 1.34
“18.42 ~170,59 1,34
~16.52 ~168,R4 1,34
. =l4 .47 ~167,28 1,36
'12.‘)5 "165071 ‘Q35
"10.38 "1630"0 lulb
'7096 "62.05 ‘135
“5.46 "60.30 1035
~3.6] =158,98 1,36
~2.39 ’ISR.ES l.36
26,71 "‘ﬂo.n1 ‘.35
~26.41 -180,68 1,35
~26.21 ~180,51 1,39
~26,07 =180,48 1,35
=26.00 ~180,60 1.3%
-25,97 -180,59 1,35
-25.91 -180,53 1,35
-ZSQHE -‘80.59 1035
'25-“0 -180,64 1035
=25,6% ~180,65 1,36
-25-53 "laoqu ‘.]6
25,46 -180,60 1.36
=25.78 =180,48 1,36
~24497 ~1R0,2) 1,38
“24,RT ~179.99 1.36
=24,A) ~179,79 )36
“24,64 =179,41  },35
‘2“:“5 -179.01 ‘.35
~24,07 =178,59 1.35
23,64 -l78.?.0 ‘.35
'23.)9 "7703“ ).35
’22079 °l770“8 ‘035
“22:46 ~177,19 1,35

TC

0,00
0,00
0.00

0,00

0.00
0.00
o.oo
0,00
0.00
0,00
0.00
o.oo
0.00
0.00
0.00
0,00
0,00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0,00
0,00
0,00
0,00
0,00
0.00
0.00
0.00
0.00
0,00
0.00
0,00
0.00
0.00
0,00
0,00
0.00
0,00
0,00
0,00
0.00
0.00
0,00
o.oo
0.00
0.00
0.00
0,00
0.00

CBAl
"lai 0‘07
«180,179
=179.97
'l79002
.‘7H023
"‘760"6
‘175065
"73.99
"72056
-170,72
~169,65
"157051
«166.57
‘l65.62
=164 .46
'162.83
’162.‘9
-151,34
~160,74
'160.38
-173.57
-17‘0|70
'l75073
’l71092
'l70-l7
~16R,62
”167o|l
"'165008
"l63n39

‘w161,6S

'160.3]
-159,640
'182;21
-182.03
~1R1.8A
"‘ﬂ‘ «83
-‘ﬂl .95
~lRl1.94
’lﬂl.BB
'lelQQQ
"ﬂ‘oqq
“1R2,00
=1A1.94
-181.95
~JR}.83
=1A],564
-181,.34
~18l,14

-=1R0,76

‘180036
-‘79.9‘.
=179.55
‘119119
~178,83
~178.54

CRaAZ2
-1548,36
~157.,66
-166,84
~155.89
-159,10
-193,.50
=152.,48
-150.70
=149,36
“147.50
‘l‘.6.‘03
=J44,30
~143,24
~142,25
“J41.,04
=139.3¢
-138,65
~137.71
-11317.08
~136,60
-150,59
=151,74
~152,A)
-148,93
-“147,16
~145,55
=l44,02
=141,91
=140,11
~138,2%
=136,AR5
=136.0%
-158,92
~158,71
~168,54
=-158.50
-158.59
~158,57
~158.52
=158,5%
~168,59
~158,54
"58.5‘
-158,5)
-158.38
»158,10
~157.90
~157.72
=157.37
=157.00
“156.59

=156,19 -

-15%9.82
=155,45
~155.16
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STA
§vao0s
SVgo6
SvVon?
svona
svang
Svolo
svolnl
Sv0l2
Svol)
Svois
Svols
SvVole6
Svol?
svols
svel9

Svo2o -

sSvorll
sSvo22
sve2)
15534
158732
JICGM
15529
15528
15527
18526
1552%
19524
15523
18822
15521
14520
15519
1551A
{5517
15516
165158
159514
15513
158812
15511
156140
15509
14504
15807
16506
15504
19503
15802
15501
15509

CHAPMAN Y 4h

LATITUNE
41 33.73
41 36.97
41 26460
4 36-36
1l 36410
41 36415
4l 36415
41 36.15
41 36416
41 36415
4] 36417
41 36015
4] 6414
41 36.13
6} 36.12
4] 35.1%
4] 38417
4} “0-58
41 19,20
41 35.#8
41 35.R)
41 35.848
41 36.01
4l 36.05
41 36407
41 36418
41 36.1A
41 36.23
41 36427
41 16.32
41 3A.37
41 Vpea2
41 3640l
41 16454
41 36.62
41 36.69
41 3R.76
4l 36eH2
4] 3a.87
4l 36.98
41 17.07
41 31415
&) 37.23
4} 37.3)
hl 7440
4] YV.4b
41 37.02
4l 3J7.72
4} 37.78
41 37.84
4} 31,93

LONGLTUBE
121 164,20
120 12,49
120 12,31
120 12,722
120 12,01
b20 11,40
120 lo.n}
120 lo.27
120 9.69
120 9,44
120 n.82
120 A,S54
120 7.99
120 7.3
120 5,92
120 1.57
119 59,15
119 59,77
120 1.64
120 4,61
120 4,79
120 5,00
120 S,04
120 S5,19
2o $,29
120 %.39
170 8,43
120 %,52
120 5,60
120 8,70
120 Se719
120 4,84
120 5,94
120 6,02
120 k.19
120 6416
120 A,23
120 A 30
120 6437
‘?" 6.’02
12n habl)
120 A.50
120 A.52
120 »,53
120 6,97
120 6A.0664
120 6,73
120 6,83
120 6.93
120 7.03
120 A.70

SURPRISF VALLFY

FLFV

6304,9-

4715%,0
4yn7,0
482w, 0
48210
G144 [ 0
4696,0
4573.0
4548,0
450R,0
44g3.0
44H6,0
4493,0
45n6,0
4519.0
4781.0
8457,0
§497.0
9308.0
4966,9
4558,0
“5«7.“
4547,.8
4543,7
QSQ“o‘
45464
H548,.]
45%47,6
hS#Qob
“5““09
6549, 4
“55%%
4S71.0
4572,9
4506.5
4«567.1
4554.5
65549,0
4564.5
4506.4
4587.5

4590,7

4588,7
602,00
4594,8
6576.6
4569.5H
4559,1
4586,0
4555,.8
4569.7

R ANING
3483.74
579,37
3576.A7
1575413
3373.00
3576412
IS74.%8
3517.89
A579.61
3572.9)
1569.72
3567.63
355“-6“
3563.55
3573.65
554,640
3522.417
3s27.87
3533.83
874,061
I575.84
S t4.70
JhT14.29
3‘5"‘-55
3575, 16
3575.48
35715.87
3576.59
3576.29
3576.42
35T76.74
3%7¢.51
3h75,26
3574.90
3I9T%.12
574 917
3574420
3972.78
IvT1.22
969.61)
3569.10
IS6H.T9
348,88
I568.086
35684448
Ja69.49
3570.13
3570.5%
570,51
IS569,H4
3569,.8)

T+D
-0,11
‘0-06
~0,05
-, 04
"0‘“.’
- ,012
-0,02
‘000l
"’“Qn'
=00}

0,00

0,00

0.00

a.00

0.0]
~He.02
~0.05
-0.07
~(eNY
~0.10
'00‘0
’0-‘"
"'"oln
=0.10
‘0.‘"
-0,10
'00’0
‘"c‘o
‘0;‘0
-0,10
"0.‘0
~0.10
~0.10
-vﬂ.l()
0,10
“0s10
-0,10
-“0,10
-0 .09
=0.09
?0009
=1} ¢ 09
-0.09
’00"9
-0,09
0409
’0.0“
~0,0R
=N, 08
-0.,08
«0.06

CAL

(INSV-6GRAV
79182, T}
ITIRRI . P2
979880,40
QI8 T8.79
9719479,59
P790T9.85
QT9RTARL.23
919401.72
YI9RTI. 40

WIIRTE,49

979473.19%
YTIM10.95
9719367.81
QTI9REA A6
QI9RTT .29
G19857.33
9T9HR21,45
919829, 11
D19835.03
QI9RTAL14
9I8RTY9. 48
979RTH, 20
QT79477.85
G19A78.12
QrIYATIB L TH
QIVRIR. L0
979R79,51
979ARD . Ph
9 TYURTI,.9%
YT90ARY . 09
Q1910 .. 44
919900, 18
QIR AT
QINTHL T2
Q197N 50
2719877,75
YIIRTH, 26
YIIVTH .63
QIYAT? .94
19712440
919RT12.0N4
QT9RT2, 14
979871,31

GTIRTL 75

YIIAT, 81

"979R73.50

979R71,94
979R71,90
979873.19
979R73.20

197%

tHEO=GRAV
980319.A7
980124,71
IR0324.16
YAN3LT. AN
9H0I23,41
Y80323,49
980323.,49
%A0323,49
MW/NA23.50
980323.50
9A80323.52
980323.49
980323.47
QHO 2D 46
YAON23. 44
RN 32} 99
9H0326.50
980330.,10
980320, 04
9R0322.78
9MN322.96
940323.08
9HN0323.28
YAN3A23,14
980323,17
9a0323.53
9A40323.53

910323.60

980323, K86
9A04123.74
YAN323,.81
980323,.49
YA03Z2I.96
IRN324 .07
980324419
YB0324,.29
IN0D24.40
YR0324,49
9R0324 .56
980324 .72
IRO324H 86
9H0324.98
9AN3I25,.10
9R03I25,.22
98032%,3%
LR ELTYYY
QROIP2S .68
960325.8)
9H80325,92
980326,01
9680325,.55

JAN2AR1000

FAA
“5.59
5,60
A.21
9,0}
10,03
244)
‘3.72
-}11.R0
-19,30
~23.15
.?R¢R6
=30,75
=13.21
~33.12
=21,26
“50‘5
10,01
6,05
"5.2'
“l‘..QJ
""10"10
-17.83
-18.,00
'17035
‘1609'
"6.38
=15,76
~15.96
'|q095
~15.6K2
-I‘S./09
~15,32
=15,456
'lﬁoll
-16,12
“lH,064
-19.57
=20,3R
=20,52
=21,12
”2‘.27
-2‘ .5‘
‘2'-2‘
21,58
22,32
~22.54
-23,23
=21,65
244,47
=22.,69

fa}

‘lsqvaﬁ.

~156,459
"qgo75
"'“5‘-).'!“
"ﬁhoﬁ‘
«}159,40
'le.ﬂ9
~167,77
‘l".’c“o
~176.91
-181.76
~183,71%
-186.45
~186.81
~1715.39
-118.21
176,11
17167
~l7‘§.00
-170,97
«170.39
=112.34
-172.94
"72097
'172.-“0
’172003
=171.50
'l7°oﬂ6
‘l'|o|3
-171,10
'170.79
'170.R2
‘l’lQZZ
~171.52
~171,R6
“73.09
=173,51
-175.07
'176.?0
116,96
“177.,59
-177.84
-178.02
'l"“."’
-178,30
LA RL YR
«178,33
-‘76Q73
'179004
’179085
178,54

GUV 979ANT 95 NFTER 190 WEADING J503,92  TebD =0.11 Nl 2.61 D2 2,27

cc
1.51
1.30
1.39
‘.39
1.39
1,38
1.38
1.36
1,39
1.35
1.35
1.3%
1.35
1.35
1,35
1.39
1,46
147
1.45
1.36
1,36
1,36
1,36
1,35
1.36
1.36
1.36
1,36
.30
1.3
1,36
1.36
1,36
1,36
1.30
1,36
1.36
1.36
1.36
1,36
1.30
1.36
1.36
;36

36
1.36

CHAL
~160.97
‘|51097
‘l51¢l3
'15700'
"56000
"160076
"65026
'1590‘2
-l7a'7“
'.78.25
-183.10
-185.09
"“17.80
-IHH.IS
176,74
.l19560
171,57
-l730l3
=176.44
“l72.32
"71074
'l?av()g
-l710029
-l7‘0032
'173‘69
-173,38
~172.85
"172.31
"‘721‘0&
«172.45
'l"?olk
"720‘8
'l72.51
°‘72083
=173.21
-‘733“‘0
174,87
“176,42
-l77'5‘;
=178,3?
~178,94
«}1719,20
=}79.,37
=179.513
=179.65
~179.77?
“7907“
"60008

~180,40
~=l81.20

-179.90

c8a2
~128,53
=133,47
"32037
=132,19
-‘]‘0‘3
-136,33
““1906
=145,.5%
“151046
«155,02
'159099
-161,97
~l64.64
"l610093
=153,4%
-154,96
~149.47
‘1““032
'lQQo‘o
148,78
~14R,29
“‘So‘?q
«150,85
«150.90
~150,27
~149,95
'lkqv“l
-14A.78
-“09'03
=149,00
-1‘08.69
-lkﬂ."o
-149,0}
=149,131
~149,68
-l109090
-151.37
-152.92
=154,0]}
"54068
“55030
.‘SS.S“
'l55012
~155,81)
’l55.97
’196016
'lSGOlq
"56058
=156.9]
~187.72
=156,3%
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LAKE CITY KoGeRedo, 37,160 ACRES

, v Yriiq§ i an elongated, northescuth trending, faulted
?Lpfe»QAOn Lgre y tilted mountein ranges. A thick section of Tertiary
and Quaternavy sadime ntavg x;&!a overlie a basement complex of unknown nature and
seee  Lntervepersed within the sedimentary section are endegitic end basaltic rocks.
The Warner Eange, to the west, consists of Miocene and possibly Pliocene volcanic

and voleaniclaestic rcchga

The moat promiment and importent struectural feature is the Surprise Valley fault
which parallels the west el d of the velley as it strikes southward frop Fort

Bidwell to beyond the area covered by the map. The rugged ecarp along the eastern
face of the Warner Mountsing ig the regult of over 5,000 feet of displacement on

YV b

this faulte

Geophypicel eurveye indicate that the gubsurface has been broken into many tilted
fault blocks and that the depth of basin £111 ranges from a few hundred feet to
over 5,000 feet (see generslized crose section). Some of the faults have created
fractured, permeable zones which apparently act as conduits for the upward migra-
tion of hot water snd steam. Several hot springs and a mud volcano complex are
sssociatad with these subsurfsce structural features.

INFERRED REAT SQURCE:  Unknown

SURFACE THERMAL PHENOMENA (Hot springs are listed below):

FLOW
NAME LOCATION TEMP,(°F)  (GP) ASSOCIATED ROCKS
Jnnamed 2 mi B Lake City 120-207 100 Alluvium

. (Several springs at site of spectacular mud eruption in 1951, see Ref. No. 95)

. Leonard Springs 7 mi NE Cedarville 104 50 Alluvium, faulted volcanics
Unnaned 5 mi NE Cedarville 122; 130 500 " " "
Cedar Plunge 5 mi E Cedarville 165; 183; 202 115 " ' " "
Benmac Hot Springs 5 mi E Cedarville  204; 206 200 M e "

WATER QUALITY: Thermal artesian wells and hot springs yield waters high in electri-
cal conductivity, sulfate, boron, fluoride and sodlum, some also contain excessive

arsenice

HELL DATA

LAKE CITY AREA: Magma Power Company (and associates) drilled four wells
between 1959-1962 in Sections 23 and 24, T. 44 N., R. 15 Es, MoD.Be& Mo
The greatest depfh reached was 2,150 feet and the highest temperature
recorded was 320° F.

CEDARVILLE AREA: Magma Power Company (and associates) drilled one well in
1962 in Section 6, To 42 Noy, Re 17 Eo, MD:Bo& Mo to a total depth of 734
feet., The maximum temperature measured was 129 F.

BIBLTOGRAPHY: 8, 65, 85, 89, and 95
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