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Table 1. Chemistry of sefec ted geothermal waters from southwestern New Mexico ond southegstern Arizong.

T
Region Smle Location

Temp. wp.
Latitulds Longitude Tempr, Ma-Ca-X Slﬂz WS i

LY L3 Ca  F& Mg cul L 41 5, 4 8 s:‘u2 Corment

Rio Grande Rift

Coluabus .
L35 Arm 1% arg 107° 1401 260 190.8% 13647 27an 736 sAta 756 657 .82 19.9 @ 1965.7 1389 4215 .99 1.78 7985
82 Radtum Springs 32 30.F 106 S5.7 53.0 2234 181 1537 g.06 11159 167.0 118.§ .49 15,2 3.2 37B.1 15938 261,27 4.44 .BE 69.9 KGRA
[H Darry Springs 32 4¥7? 107 16.5 = 186.2 81.2 1240 3.23 0.9 13,8 4,) <1058 O 366.1 1500 37656 S.90 M M.

slg Truth or

foneguances 11 A} 107 k49 410 1EE 96,2 2588 7.8

(121 Sediile
Springs 4 2.2 106 56.2 M.0 585 2.8 284 848
San Diege
Hountain Z 37,0 W06 8.0 --. IS5 WS 80 19
S felarose 12 8.0 186 B0 TN ..s 19 8T8 .-
Chamtertnn ©2 540 W6 ¥an 198 191 W 1.5
Gita Arex

.5 6.0 1839 10179 0 162.3 153,56 1691 3.1p .35 4D
56.1 L1 17.2 <10 4.3 0 12,0 10,1 s0.0 2.uz .09 250 KGRA

Wn.o 20 65 T B 815 880 100 tr.a 1.0 50
wer eme SAT ~ee MO8 see -mo , £530 B0 .. -- 8400
00 % Ja 41 a 465 10 I AT TS T TR |

9 Fiywod Spring 32 33,2 107 59.7 .58.8 3.4 §1.2 49 T4
n Himgres 3pring 32 4.9 07 50.1 §8.2 .S 166.8 120 847
3 G11a Spring 3 120 Wwa 12.8 66.3 7.3 120.5 4i6 8,15
150 Turkey Crosk )1 6,5 100 24.0 746 $6.2 116.5 236 B.66

Quaternary Basalts

9.8 8.2 358 92 1.6 @ 283.0 14.2 12.0 630 01 5.7
$1.7 L2 24 <30 0 W4 671 )5 se0l60 1 556
1297 %1 W4 30 .2 @ 115.9 100.1 87,27 860 -9 731 KGRA
g1 15 64 .M 1.6 @ 9.0 4.2 4.8 9.45 N2 17

33 %ourne Hole B 473 07 LT .- VLT 1335 120 9.42
138 Qaqugles n o2t w9 e 5.8 29 129 184 9.06
112 . Seringarville 34 22.) )09 210 18 192 - Jj00 a.92

Basin and Range

233.) 6.8 0.0 <39 2.1 6S.6 )TL.D 9.4 018 330 -NT L VL e e
0.0 M.9 9.8 451459 6.8 588.2 20.9 644 246 11 865
™3 w2 &0 .1 K1 0 .é 8.2 5.8 246 (10 -

L] Lightaing Dock 3 8.7 o8 49.9 85.3 if2.%  isQ.! 1N 7,71 3304 209 2.0 .20 0.5 0 105.8 84.1 4971 12.6 -V8 W5
J5 Lowar Frisca 33 4.5 108 52.8 44.9 1479 1319 1280 7.79 406.0 14.8 543 <10 6.9 O 1W07.4 57,3 90,1 1,80 .38 0.4 KARA
5 Cliftom 5. 31 4.8 109 17.8 48.0 180 151 14548 7.86 3585.9 24).9 #25.8 .72 22.9 O 150.0 M484.5 0 1.504.51 1.1 RRAA
7 Gillard WS, 32 534 04 20.9 820 139 13 1234 8.4 4108 102 20.0 <16 .7 © 19,6 46).6 174.7 To.60 .40 979 KGRA
n fadlan n.3. 1 0.2 oF 540 5% 0D 95 3004 1.88 1022.6 12.% 92,8 <0103 O 1,2 1382 1,0 380 .70 456
15 Saffoed 12 ST 109 3.6 435 106 116 1076 8.54 3307 4.1. T4 .0 1.3 132 2300 W20 295.8 108 .41 66.9
133 Lordsburg 13} 163 W7 3.0 150.6 ar.2 816 7.36 6.0 117 280 .15 2.7 O M4 475 2338 6.90 .46 1.6

Mexico and southeastem Arlzona whose reservoir base-
temperature approaches the 150°C minimum for economic
generation of electricity. The most promising of these prospect
areas are either associated with Quatemary volcanic rocks or
are located along the margins of the desepest sedimentary
basins, The thermal waters tend to be slightly saline
{1000-3000 mg/?) and enriched in silica .and fluoride. The
numcrous hot spring areas in the Gila Natienal Forest of
southwestern New Mexico do not appear {o have a sufficiently
high reservoir base temperature for dlectricity generation.
However, the low salinity (<500 mgf?} and high surface-

. discharge temperature fup to 75°C) of these hot sprlngs make

them ideal for non-electric applications.

GEOTHERMOMETRY TECHNIQUES

The concept of chemical geothermometry is that the chem-
istry of geothermal fluids is controlled by temperature-
dependent water-rock reactions within the geothermal reser-
voir and that the water chemistry does not change appreciably
as the water migrates from the geothermal reservoir to the
surface sampling point. The validity of these assumptions is
examined by Truesdell (1975).

The silica geothermometer of Fournier and Rowe (1966)
can be guantitatively expressed according to the equation of
Truesdell (1973)

TS0, = 1315
5.205'E031q SIO:

where T 5i0, is the silica geotemperature in degrees Celcius,
and 5i0; is expressed in parts per million. The NaKCa geo-
thermometer of Fournier and Truesdell (1973) can be quanti-
tatively expressed according to the equanon of Truesdell
{1975) .

-273.15 {\ 7

1647 - -273.15
2og) o (Na/K) + 8 L0g; 0 (\/Ua/Na)+2.24

TNaKCa =

{2)

where T NaKCz is the NaKCa geotemperature in degrees
Celcius, Na, K and Ca are expressed in molal concentrations,
and the value of 8 is determined by the following tests:

B = 4/3 for /Ta/Na>1 and T NaKCa{B=4/3) < 100°C
8=1/3 for JCa/Na<1 or T NaKCa(f=4/3} > 100°C.

The normal distribution of geotemperatures calculated by
applying equations 1 and 2 to groundwaters of the Basin and
Range province is given in Figures 2 and 3. The geotempera-
tures obtained by applying equations 1 and 2 to selected ther-
mal waters from Arizona and New Mexico are given in Table 1.

Discussion

The mast pramising geothermal prospect areas on the basis
of chemical geothermametry are shown in Figure 1. Many of
these prospects are located along the flanks of the deep sed-
{mentary basins of the Rio Grande rift, an association which
implies a tectonic origin for these thermal waters. These waters
have apparently originated deep within the basin, where they
have been_heated by the normal geothermal gradient, and then

" migrated to the surface along basin-bounding faults, If this is

“the case, the waters may have traveled a considerable fateral
. distance énrouts to the surface so that the locations given in

> Table 1 and shown in Figure 1 may not accurately represent
" the location of the subsurface geothermal area. -

-There are at least ten separate localities in the Rio Grande
rift of squthern New Mexico where geotherma] waters leak to
the surface, most of which are not designated individually in

" Figure -1. An additional four areas in west Texas are also
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