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GEOLOGY, RESISTIVITY, AND HYDROGEOCHEMISTRY OF THE OJO CALIENTE HOT SPRINGS A R E A ,  
NORTHERN NEW MEXICO 

John S t i x ,  Chris Pearson, Francois Vuataz, Fraser  Goff, Jenni fe r  East', and Bernhard Hoffers 

Earth and Space Sciences Divis ion,  Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

'Geology Department, Universi ty  of Alaska, Fairbanks, Alaska 99701 

ABSTRACT t h e  Santa Fe Group, l i e  above t h e  Los Pinos and 
Chama-El Rito. Quaternary pediment and t e r r a c e  

Geothermal f l u i d s  of  t h e  Ojo Cal ien te  area g r a v e l s ,  l o e s s ,  ( spr ing)  t r a v e r t i n e ,  and a i luv iun  
discharge from a nor theas t  t rending normal f a u l t  unconfomably o v e r l i e  t h e  T e r t i a r y  sec t ion .  Tne 
t h a t  j u x t a p o s e s  Precambr ian  m e t a r h y o l i t e  and hot  spr ings  emanate from a l luv iun  and a single 
T e r t i a r y  sediments. An e l e c t r i c a l  r e s i s t i v i t y  outcrop of sheared Precambrian metarhyol i te  over- 
survey shows t h a t  the  f l u i d s  emerge from the  f a u l t  l a i n  by Los Pinos volcanic  pebble conglomerhtes 
and flow a s  a plume of thermal water i n t o  cold (Fig.  1 ) .  
a q u i f e r s  e a s t  of t h e  f a u l t .  Geochemistry of 
f l u i d s  i n d i c a t e s  a m a x i m u m  r e s e r v o i r  temperature We found l i t t l e  evidence of  exposed Recent 
a t  depth of 80°C w i t h  no suggest ion of high f a u l t i n g  i n  t h e  T e r t i a r y  and Quaternary depos i t s  
temperature i s o t o p i c  exchange between water and t o  the  west o f  Ojo Cal iente .  Fzul t ing i n  t h e  Los 
r e s e r v o i r  rocks. From t h i s  d a t a ,  we be l ieve  t h e  Pinos i s  in f requent ;  where it occurs ,  throw i s  no: . 
Ojo C a l i e n t e  sys tem is s u i t a b l e  o n l y  f o r  more than severa l  meters. Several small, elevated 
small-scale  d i r e c t  use geothermal appl ica t ions .  d e p o s i t s  o f  ( s p r i n g )  t r a v e r t i n e  i n d i c a t e  mare 

extensive movement of  hot f l u i d s ,  but no d i r e c t  
geologic  evidence proves Quaternary f a u l t i n g  i': 

JNTRODUCTION t h i s  a rea .  On t h e  other hand, a major P1ioeer.e 
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Figure 2 .  An i n t e r p r e t e d  g e o e l e c t r i c  sec t ion  near t h e  Ojo Cal iente  a rea .  

0 Table 1. Chemical analyses  (mg/l) ,  f i e l d  pH, sur face  temperature ( C) and chemical geothermonetry ( - 2 )  
of se lec ted  samples fron Ojo Cal ien te ,  New Mexico. 

1 . 5 3  56.9 

1.54  4 j . b  
1.U7 58.U 

I r o n  Spring 2.2 953 

HOL Yell 5.5 927 
LlLnla Sprlng 2.7 t1b7 

t r a t i o n  of a non-reactive anion, l i k e  c h l o r i d e ,  as 
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water r e s e r v t p  i s  believed t o  reach a temperature 
of  80°C (210 1, by t h e  chalcedony and t h e  Na-K-Ca 
(&-corrected) geothermogeters. T h i s  temperature 
i s  not far from t h e  68 C found with t h e  mixing 
model. The hot  water r e s e r v o i r  i s  probably f e d  by 
l o c a l  ground w a t e r s  i n f i l t r a t i n g  down through 
f r a c t u r e s  and f a u l t s ,  and warmed by t h e  regional  
heat-flow of  t h e  Rio Grande r i f t .  

e 

.CONCLUSION 

The geophysics and geology suggest t h -  a t  t h e  
thermal r e s e r v o i r  a t  Ojo Cal iente  is s t r u c t u r a l l y  

.12@ cont ro l led  and of  l i m i t e d  ex ten t .  The t h e r a a l  
w a t e r s  emerge from a b u r i e d  n o r t h - n o r t h e a s t  
t rending Pliocene f a u l t  t h a t  i s  p a r t  of  the  Ojo 
Cal iente  faul t  zone. Thermal f l u i d s  a r e  confined 

Figure 3. Oxygen-I8 and deuterium i n  t h e  thermal t o  depos i t s  of alluvium i n  t h e  Rio Ojo Caliente  
waters from Ojo Caliente .  Symbols: diamond, v a l l e y  and mix COO1 meteoric waters within t h e  
unused hot wel l ;  s o l i d  c i r c l e s ,  warm spr ings ;  open va l ley .  Geochemistry o f  t h e  flu$ds i n d i c a t e  i: 
c i r c l e s ,  shallow aqui fe r .  maximum r e s e r v o i r  temperature of  80 C ,  thus ,  it ic 

our b e l i e f  t h a t  t h e  Ojo Cal ien te  svstem i s  suit- 
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