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The procedure for shooting & profile was as follows: - The cable
wa3 laid at one end of the rrofile and the cutput fron a'dynamite
charge exvloded at each end cf,thevprofrle was recorded. The cable
was then moved ferward T,150 feet and the previcus shot points et each
erd of the»profile were reshot. This procedure of reshcoting at the
same shot points and moving the cable was continued alonz the entire
- distance of the profils. In éddition, intermediste shots at about T,ISO-foot'
intervals vere used to record velocity changes occurring in the shallow
gsediments. The dymamite charges, loaded in ﬁoles approximately 14 feet

deep., varied fram 50 to 6CO pounds.

On an expe;imental vasis,. & resistivity survey was made to determine
the effect of the fresh water-salt water interface and the bedrock
configuration on ele#trical sourndings. This survey was also made by
the Regicnal Gecphysics Braﬁch. Cne line of this survey wes along Horizon
Boulevard invthe southeastern part of El Paso County, another line was
along the western end of the northern eastward-trending seismic lirne
(rig. 2). Two types of electrode configuration were used: (1) Schlumberger
and (2) equatorial. QuantitativeAinterprefations wereriade by ﬁatbhing |
thecretical sounding curves to the fielﬁ curves. This technigue vermits
location of unit (geoelectric) that have similar resistivities (expressed

in ohmmeters) from sounding to sounding.
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Bolsen, The purpsse af the test hola wes five-iolé: (1) To oxovice
infurmation for a zore ;recise interpretation of the gravity, seismic,
end resistivisy caza; (2) Lo determine the chemical qualiity of -

wster and TO relate the selinity to depih; (3) to dsterminse the shysical
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$ae thickness ond dapth of “~°_ tolson sedimenis; sred (3) to esiizste
the volume of water ofnteizing 1,000 to ‘,w) arm (certs per million)
diszolved aclids, The loc=tism of the test hole in the IWh of the ¥R}
af See. 12, Blx. 30, Townsandp 1, was based oo iaisisl seds=ic {leld
investizatlons which showed that the depth 10 Ledrock wwohably vas less
shan 5,000 feet. In 24ditics, ‘che.téa;—hale site wms aicng o Z0-milz,
- eastward~trending selsmie vefractim profile 3 ta & nilss soush of the
Toxzz-faw Kexico State line om lend owned by the El Paso Pullie Service

Board.
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Table 1l.--Chemical analyses of water from city of El Paso deep test well

-

Producing interval

Date of collection

. 761-786

1,225-1,250

1)721""]-)71*9

2,167-2,182

2,835-2,856

686-T710

- 800-820

Mar. 31, 1966 Apr. b, 1966 Apr. 8, 1966 Apr. 22, 1966 May 2, 1966 May 23, 1966 _May 23, 1966

5111cé‘(5102)
Iron (Fe)
. Mangéhesé,(Mn)
Céléiﬁm (Ca) |
Magnesium (Mg)
Sodium (Na)
Potassium (K)
Bicarbonéte (HCO3)
Sulfate (80),)
chlofidg (01)
‘Fluoride (F)
Nitrate (NO3)
Dissolved solidé

' Hardness as CaCO3-

Specific conductance

(kx105 at, 25°C)
pH B
Boron (B)

~ Temperature (°F)

31
0.01

63 .

14

20k

1
59.

,23
k15 |
-6

2.0

805

21h

\_1,650\

8.5
.05

. Statie 1 L) £33
% aBo%togvg%léfggmperature.3

29

0.

1,270
186
2,600
23

k1

668

f 6,360
. “ 11,200
| “3,9uo
18,100

6

[N
'.-'

11

91

4

.21

12
0.22
1.k
2,250
115
5,260
28
33
1,820

11,000

20,500
6,090
31,000
6.4
.25

350

20

0.

2,950
578

12,100

48
3L

2,250

23,900

49

.58

41,900

9,740

60,900

*95

360

14

0

1.
2,000

125

.19

N

7,550 .

20
0.48

- 55

Tk

18k
9.8
85 |
56

322

3.2 |

b ook
168

| 1,310 |

8.1

330

32

10.00

o)
1
198

10

T2

55
354

~2;5

| T

168

'| 1,400 j

7.3

331



Table l.--Chemical analyses of water from city of El Paso deep test well

Producing.interval'

Date of collection

T61-786

Mar. 31, 1966 Apr. k, 1966 Apr.

1,225-1,250

1,724-1,749

2,167-2,182

8, 1966 Apr.

2,835-2?856

© 686-T10

22, 1966 May 2, 1966 May 23, 1966

800-820

vSilica (5105)
',Iréé (Fe)
Mahgéﬁése (Mﬁ)
Caiéiﬁm (CB)IL'
Maénesium (Mg)
Sodium (Na) -
Potassiuﬁ (K)
Bicafboﬁéte>(ﬁ003)
suifate (s0y)
Chloride (C1)
Flﬁoride (F)
Nitrate (n0)
" Dissolved soiidé
THardness as-CaCO3

.Specific conductance
(KX1°5 at 25°C)

PH .
Boron (B)
_Twma%hue(%?

§tati %ﬁvﬁ%léitgmperature ?3?h.

31 29
- 0.11
0.01 .91
63 1,276
1k 186
20k 2,600
11 23
59 "
23 - 668
- s 6,360
6 -
2.0 S
. 805 | 11,200
o 3,940
1,550 " 18,100
85 . 6.
.05 .21
) 361

12

0.22

1.k
2,250,

115

| 5.,260

28
33
1,820

11,000

20,500

6,090

31,000
6.k

.25;

350

20

0.k9

.58

2,950
578

12,100

3k

2,250

23,900

%1,900

60,900

.00

*¥95 .

360

14

0.

1.

2,000

125

19

1,550 . .

2

" 0.48
55
Tk

184

8
»

322

32

0.00

L9
11
198
10
12
25
35k

2.5
4T
168 .

1,400

- 1.3

331



INTERPRETATION OF RESULTS..

Gravity and Seismic Survevys

A Bouguer anomaly map was constructed on the basis of atout 420

gravity stations (fig. 1). The major feature of the map is the 50

Figure 1 (caption on next pege) telongs near here.
milligal gravity minimm trending northward abcut 6 to 8 miles east of
the Pranklin Mountains. The gravity data were used to locate lines for

. the seismic survey.

The results of the seilsmic and gravity surveys are shown on figures

2 and 3. PFigure 2 shows the configuration of a depth to the bedrock under-

Figure 2 (caption on next page) belonzs near here.

lying the Hueco Bolscrn. The map shows a deep northward t:ending trough,
the axis of which ldes about b to 5 miles eest of the Franklin Mountains.

A comparison of £igures lsand 2 shows that the bedrock trough, .as computed
from seismic data, is displaced about 3 milés.west of the large gravity
low (fig. 1). The reascn for this displacement is not known definitely,.
but Mattick (writtern communication, Cctober 1966) suggests that it may

be due to the granitic rocks, which are expesed on the west side of thé
bolson, dipping under thellimestoné which underlies tié bolacon deﬁosits

gt or near the axis of the trough. If so, there is a possibility of a
besement fault at the axis of the trough. . Figure 2 shows also that the
slbpe of the'derock surface is steeper on the western side of the trough
B than on the eastern side. Figure 2 should te used with caution because the
data are not sufficiently accurﬁte to determine precise depths to bedrdck
except along the uppei- (pmfﬁes 15-18) and middle {profiles 21-23) seismic

‘iihes'(fig. 2)._ |



Bouguer anzmaly zays of the Eueco 3olisoa.

#8p 3boding approxirate depta to bedrocic In th

Huaco Bolson.



Filzure 3"is,a.cross section along profile A-4' located about 3

Ticure 1 (ception on next vege) telonrs reer here,

miles south of the Texas-iiew Mexico state line. It was comwputed from

seismic data. - The dashed lines indicate calculafed travel patks for

geismic razys refracted along the hesementAor tedrock surface. Four

xajor refractiﬁg horizons in the bolsorn fill with average velocities of

~ about 2000, 6500, 6820, TEDO, and 9L00 feet per second were recorded.

- The average velocities recorded on the sonic log of the El Paso test well are
shown in figure 3 directly belév the well leoeation. Comparison of the
veloq;tieslshows that those cf the sonic lozm aré in gcod agreement with those
* of the major séisﬁic refracting units. The velocity of the bedrock was

about 16,000 feet per second, a reasonable range for velccitf in either

lirestone or granite.

The seismic records for the lower seismic line were lnadequate for
the construction of a cross section (Mattick, written communication,

Hovember 1966).
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Zlactrical Resiativyily

th2 Hueeo Bolsom

24

Slgetrical scundisngs uere mece In Two sress

[

(21g. 2) on =zp sxperimantal bhesis to detsrmine 1P elsctricsl sounde
Cings eosuld furmish Informastioa on the {resa ’aa.,er-aal? walar lnteriace
znd om ihe tedrseX configowratiam, ’r‘m r2sults of these sourdings sre

aoown by meens oF oracs secclons B-3' and C-0' (fiz. ).

Figure 4% {(captisn o mext "=ze) belinss tesy hare,

Seeticn B-B', & grafile alcang the western end of the aortherm
zaismis line (fiz. 2), shows the positiom of the fresh waiar-salt water
{terfoce in ‘that part of the oity of 51 Pnso weli fisld betwesn War
Bizhway and U.S. Sighuay 55. The interface diis rently 2estwsrd touard
the ceoter of the bolson at sbout 2 deypees,. On the btasis of the dual

Indueticn lateralog from the oify of 21 Pasc dazen test sell =xd the

v

de;:;h‘at‘ the Presh wnter-sslt water imtoriece as determined from the
resistivity éats, the interfzce probadbly represents the approximate -
boundery terween wataer baving less than 5,00C psm {parta per ...J..*:m)
snd more than 5 »=00 ppm clssolved solids, Ac.-tml.q, wster cmtainmg
nore :E@ 1,000 ppm diasalved solids i3 not consildered Iresh waler, tut
Sax the purpsses of this discussicn, ths term "iresh water” as (L ia
a';plieﬁ 2o the intertace 1s dellined as water havipg lsss then 5,000 pom

disaolved aQlida. The 5,000 pmm dissalyed-solids velus reprogentis tha

“upper limit of 3sllnity in weater that the sify of 21 Paso conaiders

suitsbls tor desalinstion. In the decp test vell, shis iuterfsee scours

at a depth of ebout 1,050 faet,  The depth to badrosk in section R-B!
eould ‘noy Be determined from eleciriczl s oumin‘,z vecause of equlirent

rroblems and beewuse of the high comductivity of the s.d.in- ~uziar layer.
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Figure 4,  Blectrical resistivity rofile along ilnes B-B' and C-C°'.



