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Figure 1. Bouquer anomaly map of the Hueco Bolson '-

2, Map showing approximate depth to bedrock in the Hueco 

3. Seismic refraction profile along line A-A*, 3 miles 

south of the Texas-New I<fexico State l i n e — — — — 

1+. Electrical resistivity profile along lines B-B' and 

Ti>-pT.TCH 

Table 1, Chemical analyses of ̂ ater from the city of SI Paso 

2, Sanrple log of city of 31 Paso deep test veil 
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The procedTore for shcotiag a profile vas as followa:- T'he cable 

VBS laid at one end of the profile and the outp-ut fron a dynanita 

charge exploded at each end of the profile vas recorded. The cable 

va3 then moved forward 7»150 feet and the prevlotis shot points at each 

end of the profile vere reshot. This proced-are of reshcoting at the 

sane shot points and novinc the cable "^^s contln-ued ailong the entire 

distance of the profile. In addition, intemediate shots at about T,150-foot 

intearrals vere \ised to record veloci-fcy chan.:?es occtirring in the shallov 

sedisents. The dynainite charges, loaded in holes approsiinately i k feet 

deep, varied from 50 to 6C0 poionds. 

On an erperisental basis,. a resistivi-ty s-urvey vas ntade to determine 

the effect, of the fresh water-salt water interface and the bedrock 

configuration on electrical soundings. This 3-urvey vas also asade b:,"-

the Regional Geophysics Branch. One line of this siirvey was along Horizon 

Boulevard in the southeastern part of El Paso County, another line vas 

along the western end of the northern eastward-trending seisrslc line 

(fig. 2). Two "types of electrode configuration were used: (l) Schlunberger 

aad (2) eqxiatorial. Quantitative interpretations were icade by sjcfching 

theoretical sounding curves to the field cirrves. This technique persdts 

location of unit (geoelectric) that have similar resistivities (expressed 

in ohismeters) from sottnding to sounding. 
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Tha c r i l l iE .5 oi* a deep tJi-^t •5ell -̂ -.ss ;ai i n t eg ra l p.?.r-z -af cha 

pra l j j i ' a tay inveat iga ' t ioa of the s a l i n s - ^ a t e r i-esoureaa oiT Zha E'̂ iaco 

Boisoa. TuS purposa af tha t e s t liola vas xlv^j-i-olc t (1) To nrovide 

IsToraat ioa for a saare prec ise internirs t a t iocs of the g r av i t y , SSJISEIC, 

and r s s i a t l v i t y da t a ; (2) t o detaKsiae the cheeiical q i i s l i ty on' t h s 

water arid "CO r a l a t c t he s e l i d t y t o depth; (3) t o dsteisLLiis the physical 

cad hydrologic p rope r t i e s of the sillurriai jna t s r ia l j (-*) t o da' tcrsine 

S-S.9 t h i c t e s s a aad dapth of the boiaoa sediasn-us; arid (5) t o e s t l s j i t s 

the valuae af va-'i^r coa-talsing 1,-300 to 5,000 -̂ f£s. {vjar^s per mi l l ion) 

dissolved ao l ida . The loca t ion of "tiie t e s t hola in the IITv̂  QS ths HŜV 

of Sec* 19, Bl^ . 50 , T(smshlp 1, v.-̂ a baaed cai l a i t l s l zeijxzXc xUcld 

i i r res t lga t i iaw vhich showed t h a t the depth t o bedrock jircbably. vss I s s s 

than 5,000 f^e t . I n a ^ d i t i i s , the teat-hoLe s i t e "Hiss aions a SD-^^Lla, 

eas tyard- t rend ins s a i s a i c rsf ract ics i p ro f i l e 3 t o 6 2d.ls3 sou-^h ci" th-3 

To2s3-Sew i^x ico S t a t e lii>a on land owned oy thst S I Fsiso P'uhlic Service 

Board. 



1 
ra 

n 
t 
:^ 

f 
h ' 

o 
rl 
ru 

if 
s 
s\ 
a 
.£t 

t5 
V 
4» 

«J 

o 
M 

t. 

O 

t.i 

CJ 

? s 

H 

• • n 

if 
3 
-.-f 

^ 
•Sf 

:[l 
• 0 

• 

• ^ 

M 

o 1 
t. 
ti 
h -H 

f. 
..J 

t 

B 

IS 
^ 
r-< 

*» 
01 

1 
1 

r-j 

% 

n 

ll 

1 I, 
8 I 

I 

I 
s4 

I 
a 

9 

to 

. . f l 
• ! - » 

p. 
o 

1J> 

a-. 

V 

8 
s 
l .S 

J J l.S 

1̂ 

o 

I 
a 
« 

a 

J!) 

% 

D 
w 
K 
n 

t) 

S) 
If 

i 
O 
o 

rt 

o 



o 

i i 
vj 
CI 

n 
h 

f. ' i 

o 
o 

CJ 

<-i 

5J 

T 

o 

1 

-<5 

Ifl 

I I 
8 

If ^ 

u .v» 
•3 
• . 1 

f j 

Cl 
f i 
fn 

in 
<!> .-1 

<x >!) 
V 
K -lA 

f.-i 

'Jl 

^4 
»> 
l l 
H 

? k 
.'{ 

« 

N 
M 
- 1 
H 

?1 
fT' 

a 

f i 

1 * 
% l 

n i 

i 
vl 

o 

> '1 

- . 1 
« 

n 

o 

'^ 
.1-1 

fi!3 
?•> 
-^ 
+' M 
« .)' 

1 

"•A 
% 

t t 4 

^ 

w 

.-A 
' J 

t ;;> 

fi 
M 
(!) , r j 

*, r-J 
«» 

1 
13 
nn 
4il 
3 

«J 

S 
^ 
•>» 

I 

.).•) 

•(.4 

I! 
4> 

I I I 

1-1 
C.I 

.a 
o 

1\ 

V, 

a 
I 

P' 
t i 
o 
•(•> 

I 
O. 

fit 

1 

•ii 
Jf̂  

i 
a 
-A 
P l 

v l 

"•I 

i 

1 
1 

% 
O 

<y 

i 3 
'3 

I 
r-l 
r-1 

11 
1.1 

& 8 
t:; 

(1 
• "v l 

u 
•H 
si 

1 t 
p 
k. 
p 
l> 
»<1 

t ^ 

'?J 
+} 
y 
«S) 

K*[ 

f) 
o 

?! 
»'« 
«* r-l 
O 

t ] 
« 

ii 
fH 

• > i 
ri 

a 

r. 

CJ 

« 

I 
P. 

3 
J * 

R 

43 

t i nl 

o 

o 
o 
.J.V 

rt 

o 

.a 

4.,» 

'I 

(1 

.3 
CI 

I 
•i-l 

ill 

' •y 

U HI 

i ty 

o 

to 

ta 

7! 
ri 

- I 

•I..-. 

I] 

•rl 
CI 

t ) 

8 !3 

o 
4 ' 

/ J 

••I 

K 

j3| >rl 

o 

n 

t - ' i 

r. 

I 
u 

I 
I'i 

o 
Ti 

1̂  

:1? 

xi 

3 

o 

r; 
.12 

... 

9 
9) 
tJ 

• r t 

•(.» 

1 
53 

f? 
t - f 

^ • » 

O 

.ft 
4 ' 

•c 
A * 

SI 

4 ' 

2i 
• r l 
•P 

ei 

K 

s. 
p. 

n B> 

4^» 

4J 

8 I 
44 

O 

- r l 

• r l 

« 
4 - ' 

I 
1-4 
H 

o 
i i 
^^ 
a 

HI 

B 

ii 
4- ' 
• . r l 

4 J 

o 
•a 
ft) 

1̂ 



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

Producing Interval 761-736 1,225-1,250 l,72lf-l,7l+9 2,l67-2,l82 2,835-2,856 686-7IO 800-820 

Date of collection Mar. 31, 1966 Apr, k , I966 Apr. 8, I966 Apr. 22, I966 May 2, I966 May 23, I966 May 23, I966 

S i l i c a (5102) 

I ron (Fe) 

Manganese (Mn) 

Calcivmi (Ca) 

Magnesium (Mg) 

Sodium (Na) 

_-j Potassiiom (K) 

Bicarbonate (HCO3) 

Sulfa te (SO)^) 

Chloride (Cl) 

F luor ide ( F ) 

N i t r a t e (NO^) 

Dissolved s o l i d s 

Hardness a s CaCOo 

Spec i f i c conductance 
(KXIO5 a t 2 5 ° C ) 

pH 

Boron ( B ) 

Temperatvu'e ( ° F ) 

S t a t i c l e v e l f f t ) 

3 1 

-

0 .01 

63 

Ik 

20lf 

1 1 

59 

23 

1̂ 15 

•6 

2 . 0 

805 

211^ 

/\ i ^ o j , 

8 . 5 

.05 

.335 

2 9 

0 . 1 1 

. 9 1 

1,270 

186 

2,600 

23 

^ 1 

668 

6,360 

-

-

i n,2oo 

3,9»iO 

18,100 

S . k 

. 2 1 

12 

0.22 

l . k 

2,250 

115 

5,260 

2 8 

33 

1,820 

11,000 

-

- , 

20,500 

6,090 

31,000 

s.k 

.25 

350 

2 0 

0.49 

. 5 8 

2,950 

578 

12,100 

li8 

3 ^ 

2,250 

23,900 

-

-

Ui,900 

9,lho 

60,900 

7 . 1 

. 0 0 

*95 
360 

I k 

0.19 

l . k 

2,000 

125 

7,550 

3»̂  

10 

1,690 

iU,300 

-

-

'^25,7Q0__ 

5,500 

38,300 

5 . 0 

3 . 0 

*102 
795 

2k 

0.k& 

-

55 

l . k 

l8if 

9 . 8 

85 

56 

322 

. 6 

3 . 2 

>"l* 70*^ 

168 

1 1 ,310 \ 

8 . 1 

-

330 

32 

0 . 0 0 

-

k9 

11 

198 

10 

72 

55 

3^k 

•6 

2 . 5 

1 7*^7 

168 

1 i,Uoo j 

7 . 3 

-

3 3 1 
smperature. 



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

Producing interval 761-7^6 1,225-1,250 l,72lf-l,7J+9 2,l67-2,l82 2,835-2,856 686-7IO 800-820 

Date of collection Mar. 31, 1966 Apr, k , I966 Apr. 8, I966 Apr. 22, I966 May 2, I966 May 23, 1966 May 23, I966 

Silica (Si02) 

Iron (Fe) 

Manganese (Mn) 

Calcium (Ca) 

Magnesium (Mg) 

Soditm (Na) 

J Potassium (K) 

Bicarbonate (HCO3) 

Sulfate (SOi,̂ ) 

Chloride (Cl) 

Fluoride (F) 

Nitrate (WOo) 

Dissolved solids 

Hardness as CaCOo 

Specific conductance 
(KXIO5 at 25°C) 

pH . 

Boron (B) 

31 

-

0.01 

63 

Ik 

20U 

11 

59 

23 

U15 

.6 

2.0 

805 

2llf 

1,550 

8.5 

.05 

Temperature ("F) 

§tatlc level (ft) 335 
Bottom hSld temperature. 

29 

0.11 

.91 

1,270 

186 

2,600 

23 

kl 

668 

6,360 

-

• -

11,200 

3,9»̂ o 

18,100 

S.k 

.21 

'" 361 -

12. 

0.22 

l . k 

2,250 

115 

5,260 

28 

33 

1,820 

11,000 

-

-

20,500 

6,090 

31,000 

S.k 

•25. 

350 

20 

0.U9 

.58 

2,950 

578 

12,100 

kS 

3k 

. 2,250 

23,900 

-

- , -

41,900 

9,7»^ 

60,900 

7.1 

.00 

*95 
360 

Ik 

0.19 

l .k 

2,000 

125 

7,550 , 

. 3k 

10 

1,690 

14,300 

r 

-

25,700 

5,500 

38,300 

5.0 

3.0 

-»102 

795 

2k 

0.48 

-

55 

T.k 

184 

9.8 

85 

56 

322 

•6 

3.2 

704 

168 

1,310 

8.1 

• • • - - . " 

330 

32 

0.00 

-

49 

11 

198 

10 

• 72 

55 

35*^ 

.6 

2.5 

747 

168 

1,400 

7.3 

-

331 



HrrSPJ^ETATIOrT 0?'RESULTS-

Gravity and Seisgic Surveys 

A Souguer anorraly map vas constructed on the basis of about 420 

gravi-by stations (fig. l). The na,jor feature of the laap is "the 50 

F i g u r e 1 (caption on next page) belongs near here. 

milligal gravity glnlTnua trending northward about 6 to 8 miles east of 

the Franklin Mountains. The gravity, data vere used to locate lines for 

the seismic survey. 

The reatilts of the seisaic and gravity 3\irveys are shown on figures 

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

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

lying the Hueco Bolson. The aap shows a deep northward trending trovigh, 

the axis of which lies about 4 to 5 alles east of the Franklin Mountains. 

A conqjarlson of figures laand 2 shows that the bedrock troiigh, -as computed 

from seisBilc da-ta, is displaced about 3 alles west of the large gra-Tlty 

low (fig. l). The reason for this displacement is,not kncwn definitely, 

but Mattick (vritten CCTnaunicatlon, October I966) suggests that it siay 

be due to the granitic rocks, which are exposed on the west side of the 

bolson, dipfplng under the liaestone which underlies the bolson deposits 

at or near the axis of the trough. If so, there is a possibility of a 

basement fault a-t the axis of the trough. Figure 2 shows also that -the 

slope of the bedrock surface is steeper on the western side o t the trovigh 

than on the eastern side. Figure 2 sho-uld be used with caution because the 

data are not s-officiently accurate to determine precise depths to bedrock 

except along the upper (profiles 15-18) and middle (profiles 21-23) seisaic 

lines (fig. 2). 

" • , • o • 



Fii^ure i . Souquer a a c a a l / sa^ o t ti-te Eueco Bolsoa. 

Figure 2 . i-iap ahowliig approximate depth t o bedroci.- l a the 
Huec-o BolaoQ. 



Figure 3 is a cross section along profile A-A' located about 3 

Figure J. (caption on next page) belongs near here. 

iniles south of the Texas-rTev ?-fexlco state line. It was cosrputed froa 

seisaic data.'-The dashed lines Indicate calculated travel paths for 

seismic rays refracted along the basesent or bedrock surface. Four 

aa,jor refracting horizons in the bolson fill -with average velocities of 

about 2000, 6500, 6320, 76OO, and 9400 feet p e r second vere recorded. 

The average velocities recorded on the sonic log of the El Paso test veil are 

shown in figure 3 directly below the veil loeation. Comparison of the 

•velocities shows that those of the sonic log are In good agreement -with those 

of the major seismic refracting -units. The velocity of the bedrock vas 

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

limestone or granite. 

The seismic records for the lover seismic line vere inadequate for 

the construction of a cross section (Mattick, written coEanunication, 

November I966). 
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E l e c t r i c a l Retsla-givity 

U l s c t r t c a l sound iiig3.'««re aad a in tr^o s rsaa oi* tha S'oeco Sola on 

( f i g , 2) oa sai e x p e r l s s a t a l basiia -iio d s t e r s ina i f eL^c t r i ca i sousti-

ingis eouid f-omisa infcsraa-tiaa aa the firsaa wa-ter-aait -satar In ton 'ace 

a-sd oa tha bedrock conf igGrat isa . Ths resultiS of th»se souisdlai^ -ore 

3ho«nby saaans of carass s<actiraia 3-3* arji C-C* (i ' lg* 4)» 

Figure 4 (capt ion -ax nest- ^-rre) beissjits ne.r.r h*r?5, 

Sec-tiias 3-S*, a s r o f i l s aicai^ the -^nsstsjra end af ths a o r t h e m 

a-aisgjg l i n e ( f i g . 2 ) , sh.CT3 tha p c s l t i c a of t h s f resh u s t e r - a a l t va to r 

In i e r f s c s i a thirt pa r t of t he c i t y of 31 PJJSO I#©11 f idld bet^ctsn War 

Highway ar̂ d U ^ . Hlgh3.iy 54.. Tla? in te r face dl.js ijentiy aast-sard t^isird 

the c s a t e r of t h s bol3<S3 a t aboat 2 cl^jpreas. Oa th* bas i s of the- dua l 

iaduetlcQ Intear^og f roa tha ci-ty of 21 ???ao de«p tes-t ^ e i l eisd the 

dap ah af the f i^sh ^ater*aal-b water i n t e r f ac s s s de tamlnsd froia tha 

rea i s t i -v i ty d a t a , tha in te r face p r ^ a b l y represents tha approKisata / 

botaadary bet-se^a vtstisr haTin.^ l e s s than 5>GC0 ppa ( p a r t s per s i l l i o a ) 

sad suare thsa. 5>000 p ^ c i s s o l / e d a o l i d s . Actual ly , v s t e r ocntaining 

soars than. 1,000 piai dissolved so l id s i s not considered fresh v s t e r , but 

f a r t i » purposes oti' t h i s d i scuss ion , tha t e m ' ' f resh ^a t e r " ss i t ia 

applied t o the Int^rfaca i s deilned as water having l e s s than 5,000 ppia 

dissolved s o l i d s , Tha 5jO0O p ^ d i s s o l T ^ - s p l i d s v e l i ^ rspreasnta th^ 

upp^r l iEii t of s e l i n i t y in \ i s t s r t ha t the c i t y of 21 Paso considers 

s u i t a b l e for dcaioliiistiQa. In the dei:-p t e s t we l l , t h i s i u t e r f s ce occuj*s 

a t a aepth Of about 1,050 f e e t . The depth t o bedrock In sec t ion 3-B* 

c-oulxt not ce deterEined f rca e l e c t r i c a l oounaia^^a because of equirsEeat 

probleas and b-ecjiase of the hi^ti conduct ivi ty of th© saiiae-wr.ter l*.y-er. 

file:///istsr


Figure 4. Slectricai resisti-vlty profile along lines 3-3' and C-C 


