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Schlumberger sounding results in
the Hueco Bolson, New Mexico.
by

Robert J. Bisdorf

INTRODUCTION

In 1983 the U.S, Geological Survey made 54 Schlumberger soundings
in part of the Hueco Bolson 1in southern New Mexico (fig. 1>. The
soundings were made as part of a study to determine the potable ground
water potential of the area.

Sediments of the Hueco Bolson are composed chiefly of
discontinuous layers of clay, sand, and gravel of Tertiary age
(Knowles and Kennedy, 1958>. Because of the nature of the source rocks
in the Franklin and Organ mountains, sand and gravel are more abundant
on the west side of the bolson.

The purpose of this report is to present the Schlumberger
sounding data and interpretation. In addition 2 geoelectric cross

sections and a depth to saltwater map are presented and discussed.

SCHLUMBERGER SOUNDINGS

Figure 1 is a map showing the location and identifying number of the
54 Schlumberger soundings. A1l the soundings were made along existing
roads or trails. The soundings were automatically processed and

interpreted as shown 1in the graphs in the Appendix (2ohdy, 1973}
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1975>. The data were interpreted on a Hewlett Packard (HP) 9845B desk
top computer using a computer program of Zohdy (1973)> modified to use
a digital filter developed by O0’Neill (1975> in place of the Ghosh
(1971> filter., It was necessary to correct soundings 16, 17, 19, and
48 for the effects of road curvature. This was done in a manner
similar to that described by Zohdy and Bisdorf (1982>. Corrected
soundings have a "-C" appended to their titles. Since the majority of
the soundings were made on the Fort Bliss military reservation the
soundings in the appendix are labeled from Fort Bliss 1 thru Fort
Bliss 54. For each sounding the data in the Appendix include:
1> A log-log plot of the field data points in which the "0"’s represent
the individual data points. Each set of data points measured with the
same potential electrode spacing are connected with a solid line. The
current electrode half spacings (ABs2), originally measured in feet,
have been converted to meters.
2> A tabulation of the AB/2 spacings in meters and their corresponding
apparent resistivities in ohm-m.
3> A log-log plot of the output of the automatic inversion program in
which?
a> The continuous curve represents the shifted-digitized field curve
(Bisdorf and Z2ohdy, 1979
b> The step-function curve represents the distribution of interpreted
resistivity with depth (interpreted model>.
c> The plus (+> symbols represent points on a theoretical curve
calculated from the interpreted model to show how well the model
represents the shifted-digitized field curve.
4> A tabulation of the interpreted depths in meters and the interpreted
resistivities in ohm-m. The last layer depth is an arbitrarily large
number and is intended to represent an ifinite depth.

Soundings 4, 7, &, 9, 28, 21, 22, and 38 had cusps or other

3



distortions that were obviously caused by lateral geologic features or
cultural influences. These cusps were manually smoothed before

interpretation so that the inversion program could better fit the
undistorted portions of the soundings. Smoothed soundings have a "-§"
appended to their titles on the sounding interpretation plots in the
appendix. Other soundings may be distorted, but it was not necessary

to smooth them to improve the inversion.

GEOELECTRIC CROSS SECTIONS

Figures 2 and 3 show geoelectric cross sections constructed from
the interpreted models of the appropriate soundings. The «cross
sections were generated 1in a manner similar to that described by
Bisdorf (13982, pp. S5S-?>. The figures consist of 2 parts, a
nonvertically exaggerated cross section and the same cross section
vertically exaggerated four times. Because of plotter limitations, the
nonvertically exaggerated cross section does not have the detail of
the wvertically exaggerated cross section and is only presented to show
the horizontal character of the cross sections. On the right hand side
of the figures 1is a scale which relates interpreted resistivities to
shades of gray. Darker shades indicate higher resistivies whereas
lighter shades indicate lower resistivities. The triangles and numbers
at the top of each cross section indicate the sounding locations and
numbers. At the bottom of each cross section there is a wavey line
which approximately represents sounding probing depth and is related
to the length of the soundings and the geocelectrical structure.

For the purpose of a preliminary evaluation of the resistivity
data the following chart giving resistivity and probable lithogy and

water quality correlations will be used:
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<18 ohm-m clay or saltwater-saturated sediment

16-45 ohm-m brackish-water-saturated sediment
45-100 ohm-m sand and gravel with potable ground water
>288 ohm-m dry sand and grawvel or impermiable rock

Figure 2 shows an east-west cross section about 30 km in length.
This cross section was constructed from the interpretations of 15
soundings. Interpretation of this cross section using the above chart
gives a resistive (3200 ohm-m?> near surface layer of dry sand and
gravel about 58 to 120 m thick which extends from sounding 48 in the
west, eastward to about sounding 20. This layer is underlain by a
layer of (potentially) potable water-saturated sand and gravel ranging
in thickness from less than 50 to about 380 m. The thickest portion of
this layer, the most favorable zone for potable ground water, extends
from about sounding 15 to about sounding 12. This layer is underlain
by a layer of brackish water saturated sediments (10 to 45 chm-m>
ranging in thickness from less than 100 to about 458 m. Although this
layer most 1likely contains brackish water and clay, it could still
contaih potable water. From sounding 17 on the west to the easternmost
extent of the cross section a layer of saltwater~saturated sediment or
clay 1is present. This layer is about 180 m to greater than 688 m thick
and ranges in depth from about 250 to 608 m. Inh places this layer has
resistivities of less than 1 ohm-m indicating the presence of a brine.

Figure 3 shows another east-west cross section about 32 km in
length constructed from 14 sounding interpretations. Interpretation of
this c¢ross section shows a dry sand and gravel layer in the upper 20
m. This layer is thicker in the area from sounding 29 to sounding 46
attaining a maximum thickness of about 1180 m under sounding 30. The

(potentially) potable ground water saturated layer is present from
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sounding 48 to 25 and under soundings 44 and 41. This layer varies in
thickness from about 108 to about 308 m. The most promising areas for
potable groundwater are between soundings 28 and 25 and beneath
soundings 48 and 47. The area under sounding 28 appears to have the
greatest thickness of this layer., The brackish water saturated layer
is more prevalent on this cross section than the last. This is due to
a decrease in either grain size or water quality. This laver typically
underlies the potable ground water laver and can be as thick as 460 m.
A layer of saltwater-saturated sediment or clay underlies the area
from about sounding 46 on the west to the easternmost extent of the
cross section. This layer ranges in thickness from about 400 to
greater than 888 m. The depth to the top of this layer ranges from
about 328 to 680 m. Under soundings 29, 42, and 43 it appears that the
soundings are "seeing" a resistive basement at a depth of about 1 knm
through the saltwater-saturated layver. This conclusion is based on one
point oh those soundings and care should be taken not to put too much

emphasis on its interpreted depth.

DEPTH TO THE SALTWATER SATURATED LAYER

Figure 4 is a map of the depth to the top of the low resisitivity
({18 ohm-m> saltwater-saturated laver. This map was constructed by
visually determining the depth to 18 ohm-m’s on the individual
sounding interpretations. These data were combined with the
coordinates of the soundings and gridded using a minimum curvature
algorithm <(Webring, 1981). The grid values were contoured as shown in
figure 4,

The most interesting feature of this map is the more or less
linear depression in the top of the 18 ohm-m material. This depression

trends southeast-northuwest and points toward a topographic low betuween
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Figure 4. Depth to low resistivity (<18 ohm-m) saltwater—-saturated sediment.

Contours represent depth in meters.




the Franklin Mountains and the Organ Mountains. This depression may be
an indication of an ancient stream channel. This trend has the
greatest potential for thick sequences of sand and gravel and hence

potable ground water.

SUMMARY

The resistivity data and geoelectric cross sections indicate
probable areas of potable ground water. These areas are relatively
large and if they contain potable water they represent a significant
resource. The presence of a depression in the depth to the saltwater
saturated layer makes that area a good target for ground water
exploraticn. If the materials above the depression are appropriate for
an aquifer then the greatest thickness of ground water will most

likely be found here.
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ABs2 OBSERVED ABs2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS IN OHM-METERS
3.05 41.00 €0.96 192.00
4,27 44,00 91.44 218.00
€.10 S2.20 91.44 223.00
9.14 67.00 121,92 238,00
9.14 68.50 182.88 212.00
12.19 79.00 243.84 180,00
18.29 96.00 3084.80 1508.00
24.38 112.00 304.80 148,00
36,48 124.00 426.72 110.08
42.67 150.00 €0895.60 62.00
38.48 132.00 914.40 22.00
42.67 1608.00 1219.20 24.58
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ABs2 OBSERVED ABs2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS 1IN OHM-METERS METERS 1IN OHM-METERS
3.05 38.50 91.44 134.00
4.27 33.60 121.92 161.00
6.10 39.00 182.88 185.00
9.14 47.80 243.84 185.00
12.19 54,50 304.80 174,00
9.14 51.00 304.80 183.00
12.19 57.50 426.72 115.00
18.29 $59.50 609.60 64.00
24,38 60.50 914.40 25.80
30.48 63.50 914.40 27.80
42.67 74.00 1219.20 14,00
30.48 €7.00 1828.880 6.80
42.67 76.00 2438.40 8.350
€0.96 $7.00 3048.00 5.9¢0
91.44 131.00 3657.60 S.44
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OR DEPTH IN METERS

186 1800
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SCHLUMBERGER ELECTRODE SPRCING (RB-/2),

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

INTERPRETED
RESISTIVITY

INTERPRETED

DEPTH
IN METERS

DEPTH
IN METERS

IN OHM-METERS

€69.21
95.72
9$5.65
91.92
$5.85
112.95
126.16
97.93
49.43
19.19%
8.43
9.11

14.27
19.68
28.76
43.35
65.32
97.12
143.98
216.42
316.32
438.02
597.03
18008596.03

.48
18

32.72
32
32.
32.084
.66
8s

34.09
29.42
23.31
22.95
36.82

32
34

.23
.33
.49
.72
1.06
1.55
2.27
3.33
4.87
7.15
10.41
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APPARENT RESISTIVITY IN OHM-METERS
10

G—6—9o
OBSERVED

FORT BLISS

4

.f

- -

- - - | - - - - - - - -
18 188 lgee

SCHLUMBERGER ELECTRODE SPRCING (RB-23), IN METERS

AB-2 OBSERVED RB/2 OBSERVED

IN RESISTIVITY IN RESISTIVITY

METERS IN OHM-METERS METERS IN OHM-METERS

3.05 52.50 121.92 140.00

4.27 52.50 91.44 135.00

6.10 56.00 121.92 155.00

5.14 69.00 182.88 112.00

9.14 68.00 243.84 87.00

12.19 83.50 304.80 56.00

18.29 184.00 426.72 45.00

24.38 119.00 304.80 72.00

30.48 123.00 426.72 S7.00

30.48 12e.00 609.60 29.00

42.67 134.00 914.40 7.00

60.96 137.00 1219.20 18.00

91.44 118.00 1828.80 13.00

19
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18000
OR DEPTH IN METERS

100 1823

10
SCHLUMBERGER ELECTRODE SPARCING (RB-2),

INTERPRETED
RESISTIVITY

INTERPRETED

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

DEPTH
IN METERS

DEPTH
IN METERS

IN OHM-METERS

218.44
200.95
288,38
239.14
283.11
98.21
42.12
32.00
32.25
21.15
15.75
9.24

1S

17.21
26.43
40,05
59.80
89.58
130,44
1g81.82
26€2.
391.89
S75.46
845.92
1eeoB44.92

€5.71
65.59
65.92
€6.64
66.10
€0.61
S54.28
67.71
139.11
264.23
249,33

.30
.43
.64
.93
1.37
2.01
2.95
4,33
5.97
7.84
11.27

20
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APPARENT RESISTIVITY IN OHM-METERS
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G—6—9©

21

OBSERVED FORT BLISS 5
1 H '
1 |
' H - '
1 . :
t
. 1
t
1
1
! 1
1
! 1
'
! 1
]
H - - _ i _ _ - - —
]
! 1
' 1
| h '
1 t
] ) 1
- - - 1. . . . . - . - -
1 10 100 9% %]%] 18600
SCHLUMBERGER ELECTRODE SPACING (AB-2), IN METERS
AB-/2 OBSERVED ABs2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS IN OHM-METERS
3.65 23.58 €0.96 205.00
4,27 28.38 91.44 187.00
6.1@ 37.00 91.44 180.00
9.14 52.50 121.92 173.00
12.19 €8.50 182.88 120.00
S5.14 4€.00 243.84 87.00
12.19 62.00 304.80 80.00
18.29 90.00 304.80 80.00
24.38 128.00 426.72 €8.00
30.48 135.00 €089.60 45.00
42.67 152.00 914,40 17.00
30.48 151.00 914,40 18.e0
42.67 170.00 1219.20 12.00
1524.00 S5.10
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18000

.37
.58
.18
<41

INTERPRETED
RESISTIVITY
IN OHM-METERS
259.39
328.96
651.88

435
231
108.43
S52.70
67.43
125.33
85.52
25
4

1000
OR DEPTH IN METERS

DEPTH
IN METERS
8.88
13.76
18.14
27.41
41.99
€1.84
89.83
135.34
301.19
429.31
1808428.31

INTERPRETED
2081.48

19%]%)

22

INTERPRETED
RESISTIVITY
IN OHM-METERS
14.92
13.18
17.86
21.38
15.93
18.082
12.90
53.46
€4.87
121.57
181.68

10
SCHLUMBERGER ELECTRODE SPRCING (RBs/2),

INTERPRETED
DEPTH
IN METERS
.15
.21
.31
+ 45
.67
.98
1.44
1.82
2.72
3.96
5.91
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APPARENT RESISTIVITY IN OHM-METERS

10

G—6—9
OBSERVED

FORT BLISS &

-

}
A

SCHLUMBERGER ELECTRODE SPRCING (AB-2),

AB-2
IN
METERS

3.85
4.27
6.10
9.14
9.14
12.19
i8.29
24.38
38.48
38.48
42.67
€0.96
S1.44

10

OBSERVED

RESISTIVITY
IN OHM-METERS

47.00
S4.480
S56.58
Se.5e
S51.00
45.00
47.50
Sg.00
69.00
71.00
93.60680
113.00
132.00

100

23

AB-2
IN
METERS

121.92
91.44
121.92
182.88
243.84
304.80
304.80
426.72
€069.60
914.40
1219.20
914.40
1219.280
1828.80

1000
IN METERS

OBSERVED
RESISTIVITY
IN OHM-METERS

1€4.00
143.00
168.00
84.00
62.00
S59.00
57.00
S56.08
45.00
48.00
15.00
27.60
13.50
4.50

16080
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1800
INTERPRETED
RESISTIVITY

IN OHM-METERS
€9.06
"157.959
215.83
198.63
150.76
8€.85
44.78
32.27
39.14
35.33
15.64
2.04

DEPTH
IN METERS
15.07
19.81
26.66
39.32
€1.58
94.73
.88
.21

INTERPRETED
139
2086
310.91
464.89
€68.09
18008667.09

100
24

.15
e9
S1.41
«48

INTERPRETED
RESISTIVITY
IN OHM-METERS
S51.85

S2
S2.
S5e.24
Se
55.89
€0.<9
S2.19
36.89
36.74
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SCHLUMBERGER ELECTRODE SPRCING (RB-s2),
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3.33
4,89
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APPARENT RESISTIVITY IN OHM-METERS
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10 100 1060 106006
SCHLUMBERGER ELECTRODE SPACING (AB-s2), IN METERS
ARB /2 OBSERVED RB/2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS IN OHM-METERS
3.085 24,00 91.44 221.00
4.27 32.30 91.44 210.00
6.10 4¢6.70 121.%92 208.00
9.14 706.00 182.88 150.00
9.14 66.00 243.84 118.00
12.19 8¢&. 00 304.80 85.00
18.29 121.00 304.80 92.080
24. 38 14¢6.00 426.72 61.00
30.48 163.00 609.60 36.00
38.48 162.00 914.40 15.80
42.67 187.00 1215.20 11.00
60.96 227.00 914.40 20.00
1219.20 €.50

25



+ + +

FORT BLISS ?7-S

s - - ; . - -
.............................. R AU (LA S IIPLUDIN S
P fL L Ftlaﬁll fl!'l'lll'llll - LIDIW P T - -4 L3N .fl"' llllllll
b 'lt llllllllll l llllllllllllllllllllllllllllllllllllllllll bSebodeaandaes demacdecovsanea —
VT s
PRI S G ..n v- -... R S EOGET R PR SRS I R
o : :
. H
J.,..e ,.u-.- 3- ...J-.-.J. S S P .- a:--ns --.J-..-.:.- - PO P IR P
H [ .
.
P\ s.)l)ln\O'-lltl\lnll\blil-ll(hlﬁnnn \lJOlJln-Jltlu 11!1401;» evcgesvedocancans 4
R . 1 ' [ '
- . . o H
T S N LT caedecaadecnanneal
[ I . . 1) . . . .
e Voo \ I ' H
LI I ] L] . L0 , L] . L] . . .
EREEEE ] ' F . . \
R ' ‘ o ' .
[ Y. I L A [ AU A, SR eeemeosechonncacan
LR ] . . 1] . , ’ . . . ]
« 0 . 1] . 1] 1] (] ] . . .
s . * » ’ . » » . .
* s 1 1] 1] 1] L] . . " . .
FE ' ' [ ' .
R . ' « e . . H
P e . . I H H
IR . . P s 4 h
v - - -~ - - - - - -
R S T L B O e S SR = Crr TR tebdedeotoatonatonafaamaaaa.
;
fi:\l!linwll\'l \lllls crevema '\nlsl\nJA|J0l|4| an\t\. ‘lo..l\ 0«v|ll| llllllll <
'
_.o ~ .. .. eacs.--\::o:.-.an.~J..a a-... PR g ..-..._JJ-\ ~o.-....o:¢ RPN \
' ' \ . H
oI teb- --J.-..v-..--.:--..:.: 3- ..J gy ae LA L. S
PN N ¢ ' T e ' N
N o dudedocmeden ‘ll.ll'.i.ll - wdesdevsbaovcesdueoncanaveahbobmdedaeab oo owa mewveehecccnanre
et . h . SOV '
I " .
= Ll D SYIPPTSUTN -G0S S-S S SO
Vee Hab i . . R . . . \
R e . . . . TEEER] . » .
v Ve e . . Cae s e o ' .
L pe-s-s- - [, Cecvanaan Gedeboboweedonodoonadenconanan
.. LI . * . . LI I . . * . .
o calooa ‘ ' [ ' '
> i s ' . R .
N S R . . I ' .
L is-2- PR " N S G S DRpSpU R N N P DA J S SRR SR SRR |
. RN (el At e R ' P MR bt e ' 3
R IS . IR I ' '
v I TR . e e H H
Y e 4 o6 0 ' TR ' '
o Y T . A T ' H
i - an U . e e H .
. s o0 H e e H .
R . Cae e ' EREEIEE ' . H
b b et = it et = 4 i 3 et = e D
—— - Y—— Y ¥ ——— v F— - v
BRSPS S-S DA § S hedecdonabonas B SR beemsoomanan Semeaoe-
! eV VS sVt v
L s K B R Iy S PP JU
o R R e e R R Lt L e R LT b O R e L LET LD RO
a samisies T : ARt e ' t
19-24 R r...r-r--s--..v:-...-r.?..;.ur .-..L-.-..f:v-....
[V (Rt airiid h ' A ARG ‘ )
o . “ h e e e h .
— |-r-- RN SR A SRR -0 SO R S AP SRS S Y
N s ' IR v .
H ' e . 3 . . P e b . . 3
ﬁ'l‘ cpemeamqeveqgeneas, PEET R TR "'.‘l‘l‘.‘..’l..lll"“‘llllg
Cre s s . PR v e e 4
RIS YT B . !
Ry R IR
Ty pi-reeereider e -..-..--.J--...s..: R
A I . ' P H H
SR IEEEEI N F H IR . '
LI I . 4 . . . . L ) . . ' . .
LI I . . » . LI I a . .
B ST ol dedeebecbecebecacsececonncdibdedat o abha g docan e
e . SOTETTT ' TR " . 1
@'viie . v H S R H
LI . . ‘. . . . L ) . ] . . ]
C LR ] . . . . L] LN . . . . .
Ve H ' Pes e H .
' ' . H IR . H
e . e h .
e R H H
—— - - -
0 U] 3 »* 0 . . Y
O 5 T [ T
RSN S ebedeedesedecccemascnnenclictatmenma Gecboenbanan denmenenad
M) v A . '
tepepopmagnary bt a et et dccncnanad]
Ve e R . "
PRI S 4cccdeena DI § PR S-SR PRI [PPSR —easacean
[ e R . e TRtV . f H
A deteleehadons A U S S S S S
L e Pt a e A i N h
I IR ' .
[ 2V SRR Palobalodectoaelonaatovanan
bt (ARt Al h :
[ L e e . '
e Ve . H
[ [ T S T S D R |
e (AR R b ' .
G Ve H ‘
- e e Ve e e v . .
e Ve e e . :
R : . s ,
O |4 b, S ST S O S
Cea h 4 HE . H
ol . H I IR ' ' \
D e » . IR N .
MR ' . Ve e h .
Ve . . e e ' H
M . . IR H '
HEE AR . H v e o ' H
R . H I ‘
L L - - < -

aat al
Sd3L3W-WHO NI S3TLIAILSIS3d

18080

1000
OR DEPTH IN METERS

100

19
SCHLUMBERGER ELECTRODE SPRCING (RBs/2),

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

INTERPRETED

INTERPRETED

DEPTH
IN METERS

RESISTIVITY
IN OHM-METERS

DEPTH
IN METERS

370.06
447,00
486.13
450.96
341.78
202.01
1@89.96
74.39
v2.82
34.92
2.02

9.30
13.86
21.54
34.93
57.15
89.60

135. 11
201.41
382.62
441.60

.60

1800440

.95
25.33
25.70
23.80
20,98
23.60
41,97
96.86

174.74

23
231.85
295.27

22
.33
.48
.70
1.3
1.51
2.15
2.78
3.52
4.66
€.46

26
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APPARENT RESISTIVITY IN OHM-METERS
10

G—6—9
OBSERVED

FORT BLISS 8

[

-

SCHLUMBERGER ELECTRODE SPRCING (RAB-/2),

AB-2
IN
METERS

3.05
4.27
€.10
9.14
12.19
9.14
12.19
18.29
24.38
308.48
42.67
38.48
42.67
€08.96

10

OBSERVED

RESISTIVITY
IN OHM-METERS

31.600
20.00
17.00
22.50
27.50
24.00
38.40
46.00
60.00
70.00
80.00
76.00
85.6080
1e8.00

§%]%]

27

RB-2
IN
METERS

91.44
91.44
i21.92
182.88
243.84
304.80
304.80
426.72
609.60
914.40
1219.20
$14.40
1219.20
1828.80
2438.40

18060
IN METERS

OBSERVED
RESISTIVITY
IN OHM-METERS

118.00
117.00
110.00
125.00
80.00
57.080
S7.080
49.00
43.00
44,00
27.08
34.00
15.50
i1.e0
3.23

18080
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180006

OR DEPTH IN METERS

INTERPRETED
RESISTIVITY
IN OHM-METERS
89.28
167.70
133.57
185.02
64.55
32.78
19.11
14.50
16.44
44.23
32.24
1.00

10800

27
145.54

DEPTH
IN METERS
14.87
19.74
29.31
45.180
68.32
214,24
321.01
457.78
€50.48
1000689.48

INTERPRETED
100

1280
28

INTERPRETED
RESISTIVITY
IN OHM-METERS
35.57
41.50
29.15
26.63
43.96
49. 46
16.61
2.25
6.45
26.60
49.49
69.44

10
SCHLUMBERGER ELECTRODE SPRCING (RB-/2),

INTERPRETED
DEPTH
IN METERS
.16
.23
. 34
.50
.73
1.06
1.49
1.96
3.04
4.48
6.47
$.73



ARPPARENT RESISTIVITY IN OHM-METERS

G—6—9
OBSERVED FORT BLISS 83
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188

19

1 10 180 10008 18000

SCHLUMBERGER ELECTRODE SPRCING (AB-/2), IN METERS

RB-2 OBSERVED AB-r2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS IN OHM-METERS
3.85 56.00 121.92 188.08
4.27 70.00 91.44 275.00
6.10 9€.00 121.92 230.00
95.14 i29.080 182.88 120.00
9.14 136.00 243.84 115.080
12.19 165.00 384.860 ie2.00
18.29 218.00 304.80 107.00
24.38 253.00 426.72 90.00
30.48 265.00 €09.60 47,00
42.67 302.00 914.40 28.00
30.48 293.00 1219.20 19.680
42.67 323.00 914.40 17.680
68.9¢6 280.00 1219.20 10.50
91.44 230.00 1828.80 1.083

29
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OR DEPTH IN METERS

1000

100

%
SCHLUMBERGER ELECTRODE SPRCING (RB-/2),

1

INTERPRETED
RESISTIVITY

INTERPRETED

INTERPRETED
RESISTIVITY

INTERPRETED

IN OHM-METERS

DEPTH
IN METERS

IN OHM-METERS

DEPTH
IN METERS

487.97
33%.75
247.17
154.05
S0.18
60.67
S56.29
41.12
22.45
22.75
18.27
«95

oo
22
76
67

10.
16,
26.
42.17
63.81
$5.089
142,64
211.
387.65
457.87
678.65
1800677.65

33.45
35.11
34.79
31.84
28.48
31.67
S2.18
186.82
190.33
2685.00
391.04

.23
.33
.49
72
1.085
1.55
2.21
2.95
3.82
S.e1
€.78

30
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190
I

9%

APPARENT RESISTIVITY IN OHM-METERS

1 10 180 1088 188080
SCHLUMBERGER ELECTRODE SPRCING (RB-2), IN METERS

AB-/2 OBSERVED AB-2 OBSERVED

IN RESISTIVITY IN RESISTIVITY

METERS IN OHM-METERS METERS IN OHM-METERS
3.05 27.00 91.44 223.00
4.27 27,40 i21.92 194.00
€.10 35.00 182.88 137.00
9.14 55.40 243.84 122.006
12.19 76.00 304.80 93.08
18.29 130.00 384.80 96.00
24.38 136.00 426.72 69.00
306.48 160.00 609.60 53.00
30.48 164.00 914.40 27.00
42.67 195.00 914.40 31.00
€08.96 206.00 1219.20 14.00
1828.80 3.75
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18k0

OR DEPTH IN METERS

10800

100

10
SCHLUMBERGER ELECTRODE SPRCING (RB-/2),

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

DEPTH
IN METERS

DEPTH
IN METERS

v
37
93

331.23
?71.21
52.58
69.51
161.95
76.38
12.4¢
1.48

668,28
469.
243
184,

11.25
14.58
21.11
32.89
58.23
73.98
187.69
162.48
237.086
355.93
492.195
18008491.15

93
8.26
31.78
72.26

15.88
14.40
.89
140.58

11.42

23

24.
213.38
281.18

.17
.26
.37
.54
.79
1.16
1.58
2.26
3.22
4.74
7.17

32



APPARENT RESISTIVITY IN OHM-METERS

160
I

G——9
OBSERVED

FORT BLISS 11

- - - -

S
Q
A

.f

10

1
2

SCHLUMBERGER ELECTRODE SPRCING (AB-2),

ABs2
IN
METERS

3.85
4.27
€.10
9.14
12.19
18.29
24.38
30.48
42.67
30.48
42.67
60.96

10

OBSERVED

RESISTIVITY
IN OHM-METERS

42.00
32.00
37.40
54.00
€7.00
94.00
114,080
142.00
140.00
125.00
135.00
160.00

33

100

AB-2
IN
METERS

91.44
121.92
182.88
243.84
3084.880
426.72
304.80
426.72
€09.60
914.480
914.40

1219.20
1828.880

10808
IN METERS

OBSERVED
RESISTIVITY
IN OHM-METERS

134.00
127.00
165.00
90.00
68.00
62.00
183.00
?7.30
48.00
19.50
21.20
$.90
3.60

JQ%]%] %1%
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10800

10808
OR DEPTH IN METERS

100

%
SCHLUMBERGER ELECTRODE SPARCING (ARB-2),

1

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

INTERPRETED
RESISTIVITY

INTERPRETED

DEPTH
IN METERS

IN OHM-METERS

DEPTH
IN METERS

11.24
2.59

351.23
328.03
275.36
196.36
125.45
86.33
83.44
91.18
47.98

12.66
20.30
33.42
53.70
82.49
123.44
185.55
279.06
406.06
S531.32
€75.35
1800674.35

48.94
38
41.51
40.32
35.80
29.59
308.74
58.085
169.66

41.
355.19
364.83

.38
.43
.64
.93
1.37
2.00
2.94
4.20
S.26
6.35
8.49

1.94

34
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OBSERVED

FORT BLISS 12

&
a8
WY

.[

100
!

APPARENT RESISTIVITY IN OHM-METERS
10

SCHLUMBERGER ELECTRODE SPRCING (ARB-/2),

AB-2
IN
METERS

3.085
4.27
6.10
9.14
12.19
18.29
24.38
30.48
30.48
42.67
€08.96

10

OBSERVED

RESISTIVITY
IN OHM-METERS

32.00
25.00
23.50
28.56
36.00
S7.50
67.00
79.00
84.80
100.00
i16.00

100

35

ABs2
IN
METERS

91.44
121.92
182.88
243.84
304.80
304.880
426.72
609.60
914.40
914.40

1219.20
1828.860

1800 1868

IN METERS

OBSERVED
RESISTIVITY
IN OHM-METERS

96.080
100.00
87.00
75.00
€8.00
75.00
€4.00
36.00
16.00
17.00
8.00
2.75
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18060

OR DEPTH IN METERS

190 1980

%
SCHLUMBERGER ELECTRODE SPRCING (AB-2),

1

INTERPRETED
RESISTIVITY
IN OHM-METERS

DEPTH
IN METERS

INTERPRETED

INTERPRETED
RESISTIVITY
IN OHM-METERS

DEPTH
IN METERS

INTERPRETED

181.10
234.81
312.19
180.38
117.74
88.06
808.95
94.19
?5.87
40.67
13.96

es
86

16.29
15.586
21.69
33.64
S1.
76.41
113
1€9.506
250.73
364.57
Ste.92
106805069. 92

.30
43.67
41.65
29.00
27.17
48.43
48.27
16.27
12.48
S4.02

104.13

33

17
.25
.37
.55
.81
1.16
1.71
2.48
3.61
4.91
7.10

1.66

36



APPARENT RESISTIVITY IN OHM-METERS

6—6—o
OBSERVED FORT BLISS 13

N
S
o

-

100
!

10

1
1 H

o— - - - - - - - - - - - - - - - -

1 10 160 18060 E 180080
SCHLUMBERGER ELECTRODE SPRCING (AB-2), IN METERS

AB~s2 OBSERVED AB-2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS 1IN OHM-METERS
3.05 19.00 121.92 215.00
4.27 15.80 182.88 204,00
6.10 16.70 243.84 200,00
9.14 21.30 304.80 160.00
12.19 28.00 426.72 180.00
18.29 43.080 304.80 123.00
24.38 5g8.00 426.72 83.00
306.48 72.80 €09.60 Se.eo8
30.48 70.00 914.40 22.00
42.67 95.00 914.40 24.880
€0.96 144,00 1219.290 12.00
91.44 194.00 1828.80 3.10
2438.40 .64
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SCHLUMEBERGER ELECTRODE SPACING (AB-2), IN METERS
AB-/2 OBSERVED AB-/2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS 1IN OHM-METERS METERS 1IN OHM-METERS
3.085 €4.00 91.44 107.080
4,27 €2.00 121.92 120.00
€.10 58.00 182.88 1206.00
9.14 51.58 243.84 106.00
12.19 47.00 384.80 83.00
18.29 506.00 304.80 86.00
24.38 S5.00 426.72 60.00
38.48 €3.00 €09.60 37.00
30.48 61.00 914.48 17.50
42.67 73.00 914,40 17.206
€0.96 91.00 1219.26 8.00
1828.80 1.42
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SCHLUMBERGER ELECTRODE SPARCING (AB-2),

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

DEPTH
IN METERS

DEPTH
IN METERS

34.72
.94
.41

146.95
5085.28
186.54

S51.84

36.10

46.67

19.24

57
139
220.13

11.74
1?7.09
22.56
34.92
42.17
65.54
183.26
156.38
234.39
353.85
S519.40
1000518, 40

S58.77
62.53
74.21
72.42
56.30
S53.58
77.98
$7.56
65.52
38.62
30.23

.17
.26
.37
.55
.81
.19
1.73
2.50
3.70

S5.43
7.96

1

.39

40
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SCHLUMBERGER ELECTRODE SPRCING (AB-2), IN METERS
RB-/2 OBPSERVED AB/2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS IN OHM-METERS
3.85 46,30 182.88 222.008
4,27 $0.00 243,84 156.00
6.10 €1.00 304.80 125.00
9.14 83.50 304.80 137.80
12.19 168.00 42€.72 81.00
18.29 1i51.00 £09.60 31.00
24.38 190.00 914.40 12.50
30.48 236.00 1219.20 S.00
30.48 237.00 1828.80 S5.08
42,67 250,00 2438.40 8.00
60.96 365.00 1828.80 7.48
91.44 372.80 2438.40 6.00
121.92 302.00 3048.00 7.00

18000
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SCHLUMBERGER ELECTRODE SPRCING (RAB-/2),

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

DEPTH
IN METERS

DEPTH
IN METERS

555.96
797.69
1128.75
557.94
244.21
180.42
57.40
?6.43
66.86
11.36
-1
1.54
19.e0

+5%5

12.38
18.20
24.92
38
57.71
83.75
122.16
184.43
276.08
381.55
461.98
738.99
10806737.99

42.01
41.51
32.57
33.31
S58.79
52.55
25.06
18.97
45.13
89.29
183.78
334.18

.14
.20
.29
.43
.62
.91
1.33
1.95
2.81
4.13
S.86
8.45

42
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SCHLUMBERGER ELECTRODE SPRCING (RB-2),

ABs2
IN
METERS

3.85
4.27
6.10
9.14
12.19
18.29
24.38
30.48
30.48
42.67
60.96
91.44

10

OBSERVED

RESISTIVITY
IN OHM-METERS

57.80

69.00

95.00
143.80
ig2.00
243,00
290.00
320.00
328.00
350.00
375.88
345.00

100

43

fABr2
IN
METERS

121.92
182.88
243.84
304,80
304.80
426.72
$96.80
871.12
g871.12
1155.19
1785.36
2242.72

§1%]%]%]
IN METERS

OBSERVED
RESISTIVITY
IN OHM~METERS

285.00
215.00
185.00
160.020
157.00
182.00
46.950
12.70
14,20
S5.58
4.80
8.39

16660



+ + +

FORT BLISS 16-C

.
J sv\.'\ J

¢ cr acqccprepmeccpacrcrcnccnane

s_e e s
Y LY YRR e
a0

[ . :
geecgenmeevcncanan
]

i ey, e
........... ...14....-‘..-.-...—
Lol dedelaehacatpanatana. R B S R B
peTe Ve
PR .

] .
“-ao

[ s
oo

.o \-Jc- Jvt-n-.--..n .-

[

DTS

[ S ...\nus.cn.s.ovtn~.u._|r.|'s|\¢ - ~ J- Ameeyacenn,
[

[ H H
2.0 tftsllalllftl!l\illlllt 4-¢ 2.
(3 »
[ H .
I . .
(v . »
' ‘ .
- cevoqmeancanns -
.o . ’
.o . .
[ .

P .

[ .

e .

[ .

e .

v~ - -

L dntolachadenadeccsantanonnane

T e 0 " 0

r
[ S
f

.
’
.
' [l
‘
o
DS}
U ]
e
[T
R
[

P N .

é@.

. '
aceqenbose

.
ceqeseee
»
cocsseredrrccebans

T A |
H

cveldecnedescunonna
.

9% ]%] %1%

-f\ikttrvlfl‘lflncl’la..lllil
- "
|~.1n1.4131||:s'|-rcnlnc..tng

Ju\s

-y c-yreccqec-ccccaa

1000
OR DEPTH IN METERS

Q
S
Q

.
(& 3 DA R
IR N P TR S S (S DD P G AR B A vv-r..-'-.-
Z e h P :
‘e . . Ve H .
 Leana deatochacohonnebonnna debakobodentbocabocnndan
Ve . h IR h .
R . . . . IR . .
“ H . R ' .
PPTS PP PRI PP | SRR P T G T PR P
L fi-e ' ‘ Ty ¥ ¥
.0 . LI ) . . .
> 1 d C . .
‘e HE . .
@ 12-2. AN T P T N A (R |
(] . caneteend T v
R ' I . .
. . G s ' .
Ve Ve e s ' '
N N IR . .
I IR . .
.o H ' .
i it I AV
2 s ‘i . .
—— Yy = Y y S——— ——— 8
............................ RSP S R
PR I) s . v I h . —t
PP P T B T O PP
0 bt PO T . B R L T TETCETL Y PR P N O S R LT T [T Rppuppunpons
tedere h Pt e ad : \
Jaesaton P ryren v-..f?f\.\.... ,...r-.-?...-:.g.. P PR S SRR T G |
L fdmi-deied RS it Sl S
R Ve e . .
I B G e J'-......:...:-...-;.: ccnencbrobacaccbeomeacpearprocanann
MR I ' i
1 g AR R . .
SRR [P S R AR R (50 A0 A AU N P
L2 T B ) LI T ) . L]
I I EREERE .
.8 18 [ R N ) . 13 ’
) pieieeer -.\.-\.-;.---.s.-...-.. T gy
R R H '
C IR I ) . ’
* LI I ) 3 . .
}olais IR ' .
dedeboba n'unvb'n'cnuus-n-ntntu._nrknn PRipran cdamccchonccanen
@ EERREEE . o
o0 H IR h .
L2 LN . L I ) . . L .
C LN UL . L L I R ) . . 3 .
koo . Cee e e e . .
. ' « IR . .
R . P IR ' .
e ’ .o I EEEE] . . 8
e b bt i & - e - -
o . P s PO . —
- [ ORI o e N
----- NP VI . cecvomenccnasaliotomatcdoctocotononanannanend
. h h . $Te YT )
[ S A N A A coqemcvayecccsccafactntobeaecgsacqracequracnoans
' H RIS .
D lllllllllllllllllllllllllllll doevovase= detmdededoenmadocadacans DR R TR TR
" . e e ey .
..... Ceecennna P AR S S 'Y R
) v : ) bt e e v b
' h ‘ IR ’ .
N IS cemelicenneen 2 (PSR R 2 25 Y G S TR R SR SR
‘ h tld eThTetd h .
' ‘ M I ‘ .
L) ' . ‘o e . .
- Lecalonendecannaaagaton RS RS N T U5 S T SRR SRR R |
‘ b R e A 1 "
" h ' . IR IR R . '
(o} s . ) ' e e . .
' ‘ . . IR H .
G : . x » L s . .
e d CRENERPRI § -4 PR SR R P e
' ' Y ' R . '
— .o ' IRR . R ' .
L] , * LN , LR . . + +
] I H H . N : : H
. . ] " 4 . [} ] . .
.o . I . e e ' .
[ . I . PR . .
] » . L . L . 13 . .
- - -

aal

al

SHILINW-WHO NI SITILIIAILSISIN

SCHLUMBERGER ELECTRODE SPRCING (RB-2),

INTERPRETED

RESISTIVITY
820.89
404,35
192.46
135.91
248.43
4083.20
160.23
19.67
.62
1.65
19.44

IN OHM-METERS
1404.78

DEPTH
IN METERS
i2.58
19.30
29.19
63.85
95.57
138.34
285.64
284.04
353.12
S561.51
1808560.51

INTERPRETED
43.15

44

.01
39.21
34.91
21.02
16.33
34.28
?6.59

152.96
269.26
442.15
646.12
852.54

IN OHM-METERS
28

INTERPRETED
RESISTIVITY

INTERPRETED
DEPTH
IN METERS
.15
I21
I31
.46
‘6?
.97
1.40
1.99
2.83
4.11
6.14
9.31
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SCHLUMBERGER ELECTRODE SPRCING (RABs/2), IN METERS
AB-2 OBSERVED AB-2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS 1IN OHM-METERS METERS 1IN OHM-METERS
3.85 €8.00 121.92 340.00
4.27 92.08 182.88 235.00
6.10 127.00 243.84 167.080
9.14 190.00 304.80 115.00
12.19 240.00 304.80 12e.00
18.29 307.00 426.72 80.00
24,38 335.00 €09.60 42.00
30.48 345.00 914.480 19.00
30.48 338.00 914.40 22.00
42.67 338.00 1219.20 9.00
€0.96 360.00 1741.93 4.41
91.44 340.00 2252.47 €.74

45

1660606
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SCHLUMBERGER ELECTRODE SPRCING (AB-2),

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

INTERPRETED
RESISTIVITY
IN OHM-METERS

INTERPRETED

DEPTH
IN METERS

DEPTH
IN METERS

433.37
281,32
386.36
1266.82
1098.89
239.17
$9.26
71.04
344.17
22.2S
27
11.16

18.49
15.66
23.41
308.93
45.1@
€8.47
98.87
149.98
2083.26
300.18
361.76
18003608.76

46

27.94
44.39
76.86
63.69
21.75
23.15
73.24
211.79
442.19
7506.78
941.10
923.20

Ill
I16
.24
!35
.51
.76
1.13
1.58
2.22
3.18
4.75
€.91
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APPARENT RESISTIVITY IN OHM-METERS

OBSERVED FORT BLISS 18
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1 10 100 10006 100006
SCHLUMBERGER ELECTRODE SPRACING (RAB-/2), IN METERS
AB/2 OBSERVED RB/2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS IN OHM-METERS
3.085 77.50 91.44 137.00
4,27 €2.00 121.92 140.00
6.10 58.00 182.88 145.00
9.14 S7.00 243.84 144.00
12.19 58.50 304.80 149.00
18.29 €6.00 304.80 153.00
24,38 72.008 426.72 125.00
38.48 7€.00 €09.6802 80.00
30.48 81.0808 914.40 40.00
42.67 93.00 914.40 41.00
€0.96 120.00 1219.20 21.28
1828.80 16.080
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OR DEPTH IN METERS

INTERPRETED
RESISTIVITY
IN OHM-METERS
96.11
207.13
218.84
162.45
169,31
237.85
225.31
103.43
30.75
8.49
9.32
18.22

1800

INTERPRETED
DEPTH
IN METERS
19.84
26.69
37.99
S7.82
87.13
127.44
189.85
279.71
379.459
486.50
721.68
1e00720.68

100

SCHLUMBERGER ELECTRODE SPRCING (RB-s2),
48

85
47

INTERPRETED
RESISTIVITY
IN OHM-METERS
98.49
98.085
98.6€6
100.30

97.

8o0.

58.31
S52.91
66.81
74.82
69.02

19

INTERPRETED
DEPTH
IN METERS
.30
.43
.64
.93
1.37
2.01
2.92
4.28
6.31
9.27

13.65
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1 10 100 1000 10006
SCHLUMBERGER ELECTRODE SPRCING (RB-2), IN METERS
AB-2 OBSERVED AB-2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS IN OHM-METERS METERS 1IN OHM-METERS
3.85 146.00 91.44 130.00
4,27 135.00 121.92 142.00
.10 125.00 182.88 165.00
S.14 123.00 243.84 161.80
12.19 123.00 3084.80 150.00
18.29 117.08 384.80 167.00
24.38 110.00 426.72 50.00
30.48 106.00 609.68 67.50
30.48 109.00 S14.40 42,00
42.67 89.00 914.40 40,00
€0.96 185.008 1897.28 37.70
1687.82 43,50
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186880
OR DEPTH IN METERS

1808

100

10
SCHLUMBERGER ELECTRODE SPARCING (RB/23,

INTERPRETED
RESISTIVITY
IN OHM-METERS

DEPTH
IN METERS

INTERPRETED

INTERPRETED
RESISTIVITY
IN OHM-METERS

DEPTH
IN METERS

INTERPRETED

$50.54
43.99
56.16
166.58
444,44
403.46
259.30
129.75
46.50
14.84
18.47
75.60

89

13.09
18.45
27.51
38.74
48.52
68.47
189.83
171
246.54
331.01
S5086.66
1808505.6¢€

95
18

176.°77
174.07
176.

186.

189,87
158.85
111.42
181.87
160.25
244.68
191.20

.20
.29
.43
.63
.93
1.36
1.98
2.89
4,25
6.06
8.99

60
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APPARENT RESISTIVITY IN OHM-METERS
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1 18 100 1800 18000
SCHLUMBERGER ELECTRODE SPRCING (RB-/2), IN METERS

RB/2 OBSERVED AB-s2 OBSERVED

IN RESISTIVITY IN RESISTIVITY

METERS IN OHM-METERS METERS 1IN OHM-METERS
3.05 55.00 91.44 121.080
4.27 26.00 121.92 150.00
6.10 14.20 182.88 170.080
9.14 15.50 243.84 150.00
12.19 19.10 304.80 115.00
18.29 268.80 426.72 37.50
24.38 38.00 304.80 137.00
30.48 46.00 426.72 43.00
42.67 €65.00 €09.60 36.180
30.48 58.00 914,40 14.50
42.67 66.50 914.40 15.00
€0.96 50.00 1219.20 S.40
1828.80 1.07

61
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DEPTH
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SCHLUMBERGER ELECTRODE SPACING (RB/2), IN METERS
AB/2 OBSERVED AB-2 OBSERVED
IN RESISTIVITY IN RESISTIVITY
METERS 1IN OHM-METERS METERS IN OHM-METERS
3.85 131,00 121.92 64.00
4,27 146.00 182.88 65.00
€.10 185. 068 243, 84 68,40
9.14 275.008 304,80 61.20
12.19 275.00 426.72 55.08
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