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The Asal r i f t ,  located 80 km west o f  D j i b o u t i ,  i s  one o f  the a c t i v e  
" r i f t s - i n - r i f t "  s t r u c t u r e s  o f  the  Afar depression, a t r a n s i t i o n  between the 
Gul f  o f  Aden and t he  Red Sea r idges  (F ig .  1 ) .  

A t t e n t i o n  was drawn t o  t h i s  zone because o f  the  presence of  a graben 
s t r uc tu re ,  and o f  geochemical p a r t i c u l a r i t i e s  o f  var ious ho t  spr ings.  Two 
we l l s  were d r i l l e d  on t he  S- W margin o f  the  r i f t ,  a t  l oca t i ons  chosen main ly  
from geo log ica l  cons idera t ions .  The f i r s t  ho le  reached a ho t  water geo- 
thermal r ese rvo i r ,  t he  second, one k i lometer  away, was d r y .  

Both w e l l s  found, from top  t o  bottom, a recent b a s a l t i c  se r ies ,  then a 
t h i c k  r h y o l i t i c  vo l can i c  se r ies ,  and f i n a l l y  an o l d  t ec ton i c ,  t i l t e d ,  b a s a l t i c  
se r ies ,  where the r e s e r v o i r  i s  located. The f i r s t  w e l l  was d r i l l e d  t o  a 
depth o f  1130 m, where heavy mud losses occurred, w h i l e  the second w e l l  
reached 1550 m. An important normal f a u l t  appears t o  separate the  two we l l s .  

The f i r s t  w e l l ,  which had t o  be induced i n t o  product ion by a i r - l i f t ,  
was used f o r  ex tens ive  we l l  t es t i ng .  

Permeab i l i t y  in fo rmat ion  was obta ined p r i o r  t o  product ion by i n j e c t i o n  
Although t he  bottom ho le  pressure was per turbated by thermal o f  co l d  water.  

e f f e c t s  from mix ing  w i t h i n  the  tub ing  o f  i n j e c t i o n  and rese rvo i r  water,  
ana lys is  could be performed w i t h  the  serni-log s t r a i g h t  l i n e  method, and y i e l d  
a kh va lue o f  2 darcymeters. Bui ldup and drawdown t e s t s  were a l s o  performed, 
bu t  prov ided unusual pressure responses (F ig .  2 ) .  Although the  rese rvo i r  was 
expected t o  be f r ac tu red ,  no f r a c t u r e  e f f e c t  was apparent on a log- log  p l o t .  
Pressure a t  the  bottom of the  we l l  s t a b i l i z e d  ra the r  ab rup t l y  w i t h i n  10 min- 
utes a f t e r  the beginning of  e i t h e r  a bu i ldup  o r  drawdown t e s t ,  which might  
i nd i ca te  t he  ex is tence  o f  a recharge boundary nearby. 

Numerous temperature and pressure logs were run i n  the  w e l l ,  before and 
dur ing  roduc t ion  (F ig .  3 ) .  These ind ica ted  i n i t i a l  cond i t ions  of  253°C and 
77kg/cm 
recorder .  Pressure and temperature logs dur ing  product ion c l e a r l y  showed 
the ex is tence o f  a f l a s h i n g  f r o n t  w i t h i n  the  wel lbore.  

3 a t  1050 m, which was the  maximum depth reached w i t h  the  Kuster 

The we l l  p roduc t ion  r a t e  was var ied  by means o f  pipes o f  d i f f e r e n t  diam- 
e t e r s  a t  the  wellhead. Sampling o f  the geothermal f l u i d  a t  t he  wellhead 
f a i l e d  t o  p rov ide  reasonable values o f  f l ow  r a t e  and enthalpy.  
obtained by comparison w i t h  t h e o r e t i c a l  r e s u l t s  from a numerical model pro-  
vided by M. Nathenson (F ig .  4 ) .  Although the  f l ow  system a t  the  Asal f i e l d  
seemed t o  be d i f f e r e n t  from t h a t  considered i n  the  model, agreement between 
measured and computed values was very  good. I t  was concluded t h a t  the maximum 
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production of the well was of the order of 135 t/hr, with 20% steam at the 
wellhead. This, with a wellhead temperature of 170°C could provide 1 or 2 MW 
of electric power. 

Chemical analyses of the geothermal fluid indicated very high salt 
content, of the order of 190 g/l, which was also found to increase with 
production time. This, and other evidences, might indicate the existence 
of an active convection cell. 

interpretation of the various data collected on the field is continuing, 
and results will be made available in the near future. 
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