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AXSTFACT 

Most of t h e  geophysical. techniques t ha t  usual ly  form 
p a r t  of Indonesian g e o t h e m d  p r o s g e a i n g  program 
have b?en used t o  explore t h e  Banten geothermal m a ,  
West Java.  A compcite i n t e r p r e t a t i o n  of Eouguer gra- 
v i t y ,  CC R e s i s t i v i t y ,  Magnetotel luric and Passive 
seismic surveys has i nd i ca t ed  t h e  presence of two 

gec thema l  prospects  in t h e  Banter. area. The FOP, 

obvious g e o t h e d  prospect  is l oca t ed  on t h e  s c u b  
e r n  slop of G. Kzrmg,  ir. t h e  v i c i n i t y  of the  v i l -  
l a g e  of K e n g e r ,  w h i l e  t h e  less w e l l  defined Xer6dong 
prospect  i s  a s soc ia t ed  w i th  hydro themal  spr ings  SW 
of G. Karang. 

A deep explora tory  K e l l y  Bn-l, is  cu r ren t ly  k i n g  

d r i l l e d  in t h e  F e n g e r  area in o d e r  t o  test t h e  
c o n q s i t e  i n t e r p r e t z t i o n  of t h e  exp lc ra t ion  surveys.  

nmoPucTIoI~ 

The Banten geothemal  prosFect  area is  located. SO h 
west of Jaka r t a ,  (F igwe  1). Surface therrral  mani - 
f e s t a t i o n s  which include numemus hot  spr ings  
s o l f a t a r a  vents  l y i n g  on t h e  sloFe of G. Karang and 

at the  sumnit of  G. Pu iosa r i  first a t t r a c t e d  inte - 
rest t o  this area. 

end 

Geological ,  geophysical and gecchenical  surveys have 

keen conducted over t h e  Banten area by Pertamina and 
seve ra l  companies s ince  1975. S c h l d e r g e r  resisti - 
v i t y  sounding w e r e  c a r r i e d  out  by Kyushu Electric 

Power Co., Inc .  (Jzpan) in 1975 followed by a more 
d e t a i l e d  progrm h 1977. Geological and inagetote-  
l l u r i c  surveys were conducted in 1077 t o  '1979 with 
t h e  a s s i s t ance  of BEICIP (France).  I n  1983 , Per t a  - 
h a  contrac ted  GEOCO (CGG, France) t o  complete an 
add i t i ona l  magnetote l lur ic  survey in order  t o  d e l i -  
neate  deeper r e s i s t i v i t y  structure. A passive s e i s -  
mic survey and add i t i ona l  geophysical and geologica l  
pmpms recen t ly  k e n  completed by F e r t m i n a .  

Ce ol og ical Framework 

The Banten geothermal area i s  located  in [.;est Java  

adjacent  t o  -bo Pliocene - Ple is tocene  a n d e s i t i c  
s t ra tovolcanoes ,  G. Pu losa r i  and G. Karang. The re- 

gional baserrmt c o n s i s t s  of g ranod io r i t e  i n t r u s i v e  

rocks overlain ky t h e  2ojonpnnik  FonratiGn, a s q u -  
ence of marir,e T e r t i a r y  sediments i n t e r l a y e r e d  with 

p y r o c l a s t i c  v o l d c  rocks. The sech ien t s  outcrop i n  
t h e  southern p a r t  o f t h e  prospect  area but their thicL 
ness  is  unhcwn. A t e n t a t i v e  1L thos t r a t ig raph ic  eo - 
l m  i s  suggested in Table 1. 

A geologic i n t e r p r e t a t i o n  of zerial photographs (EEI- 
CIP - FERTAKIXA) showed t h a t  t h e  l m g e  fandies of 
€aiL?s i l l u s t r a t e d  in Figure 2 have r r d y  IW-SE 
s t r i k e  in t h e  prospect  area and continue into South 
S m t r z .  The C i t a m n  h o t  spr ings  and t h e  CibkJk warm 
spr ings  south  of G. Karang are c lose ly  r e l z t e d  t o  the-  
se strvctures snd are important in de f in ing  t h e  Yhg- 

g e r  and P!edcng prospects .  A system of NE-SW faults to  
t h e  no r th  of G. Wang are associa ted  with hydrother- 

r r d  springs Nr,J o f  G. %rang 
A l tkugh these  sp r ings  might be h d i c c t i v e  of a geo - 
t h e m d l  prospect ,  t hey  W i l l  not  b2 discussed i~ 
paper. 

( D e l a r u e  , 1 9 7 9  ) ,  

GEOPl3YSICS 

Temcerature Gradient 
The results f r o m  f i f t e e n  temperature gradient  holes  

d r i l l e d  in t h e  Banten area, ranging f r o m  100  m t o  150 
m depth,  are i l l u s t r a t e d  in f i ,m 3. The first loca- 
t i o n ,  ho le  l, d r i l l e d  near  t h e  C i t a m a n  ho t  springs 
w a s  i n f l u e x e d  by flow f r o m  t h e  shallow hydrothermal 
system since t h e  temperature increased suddenly t o  

55OC zt 15 m depth from t h e  man air temperature of 
22OC and then m h e d  constant  d o m  t o  a t o t a l  depth 
of &out  100  m. I n  genera l ,  t h e  temperature gradient  
of 4.4OC/lO rn in t h e  northern p a r t  of  t h e  area dec - 
E a s e s  towards t h e  south to  l . l °C /10  m. The grac5ent 

of 1.93°C/10 m which was observed in hole 7 i s  un - 
real, s ince  t h e  gradient  in hole  9 ,  &ut 1 km awcly 
f F m  ho le  7 ,  was 4.4'C/10 m. This implies that hole 7 

was not deep enough t o  give use fu l  temperature gra  - 
d i e n t  da ta .  

R e s i s t i v i t y  

The lateral d i s t r i b u t i o n  of shallow r e s i s t i v i t y  f r c m  
Schlumberger p ro f i1b .g  at  N3/2 = 500 m and 1000 m can 
ke seen in Figure 4. "lie contour only d e l h e a t e s  t h e  
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nor th  and t h e  v;es* bunds.?? of  t h e  shallow conductive 
e a .  The =- in te rp re ted  BETCIP P!I' d a t a  zre p1-eser.ted 
as l c n g i t u d i n d  c m c u c t a c e s  ( b u f r r a  and Kel le r  , 
1981) in Figure Sa, w h i l e  t h e  s t r u c t m  of t he  iraxi- 

m depth o f  t k e  conductive l a y e r  is i l l u s t r a t e d  in 
Fi- 5b. m e  nor thern  cmduc t ive  zone which has 

ccnductances p a t e r  than 300 mho has rra>tbm depth 
of &out 600 r~ below sea l e v e l .  T'ke e a s t e r n ,  300 - 
500 mho conductive zcne appears a t  an e l e v a t i c n  of 
&out 200 t o  400 m k I o w  sea l e v e l  and under l ies  t he  

Citarran ho t  springs. The soutkLern, greciter than 300 
riho condutance m.cmly ZpFears at e l e v a t i c n  varying 
from 300 m t o  500 m below s e a  l eve l .  The more recer.t 
PT s w e y  w h i c h  w a s  ccnducted by GEOCO skms a resis- 
t i v i t y  pa-ttern at skin depths of 500 rn and 3000 m 

s i i l a  t o  t h e  conductmce rrap produced using t h e  

EEICIP d a t a  (Nulyz&, Pe r t amba  r e p o r t  iri p repra  - 
t i o n ) .  

Gravi ty 

About 220 g r a v i t y  s t a t i o n  observed Li? 1984 >;ere in- 

cluded in t h e  E a t e n  Bougcler map. A r e d u c t i c n  den- 
s i t y  of 2.67 x 10 kg/m was used fcr t h e  Eouguer 
and t e r n &  c o r r e c t i o n  ( H a r m e r  zones A t o  I) ccmpu- 
ts-ticns. This is p r c h b l y  s l i g h t l y  high s ince  a d e -  
s i t ic  lavzs  which are exposed in t h e  Banten area 
a d  similar 1?ocLs encountered in o t h e r  Inilonesian 
m a s  have a dens i ty  of h u t  2 .  E5 x 10 kg/m 
darman arid Fochstein,  1983). A s+le reg iona l  
t r e n d  obtained f m m t r e n d  sur face  a a l y s i s  crder one 
\<as rpmved r e s u l t k - g  in t he  r e s i d u a l  nap in Figure 
6. Tos i t ive  r e s i d u a l  anomalies appear at I?!ngger 
(+ 6 mgal) and Pedcng (+ 4 mgal) ,and three negat ive 

residual anomalies (- 4 mgal) apFezr in t h e  nor th ,  
in t he  south ,  in t he  south west, and i n  t h e  north-  
e a s t  p a r t  of  t h e  area. 

3 3  

3 3  (Su - 

Micro Earthquake 

A MJSSN earthquake catalogue for Java has k e a  ~h- 
t a i n e d  by t h e  Ehdan Xeteorologi dan Geofis ika,  I n  - 
donesia ,  f m  geologica 1 pwpses. Fowever, t h e  d a t a  
a v a i l & l e  during 1949 - 1963 had f e w  magnitude and 
depth determinat ions.  For tuna te ly ,  t h e  dq ta  availab- 
le  during t h e  period of  1963 - 1982 w e r e  o f  b e t t e r  
q u a l i t y  (PT. Geoservices repor t  f o r  Pertamina, 19851, 
and t h e  magnitude (analogous t o  Rich te r  rragnitude) 
over  4 and depth of those  earthqudces have k e n  p lo t-  
t e d  in Figure 7.  It s e e m  t h a t  no earthquakes p a -  
ter than magnitude 4 ( t h e  ncminal Wr,.!SSN threshold)  
had cccured over  t h e  Banten geo thenwl  area during 
t h i s  period.  

Eecause Pertamina has r e c e n t l y  been i n v e s t i g a t i n g  
t h e  use of pass ive  seismic monitoring in geo themzl  

exp lora t ion  with sore  succes,  it was decided t o  ins- 
t a l l  a micmei--;?cc&e de tec t ion  system at Bsnten. 

Four S p r e n p e t h e r  PEQ-800 srrioked drum micme=-t-h - 

quake rcccrders  c s i n g  L4C s e i s r m e t e r s  were de?loyed 
as b. Figure 8 fcr period of fcur m n t h s  in 1 9 8 5 . h -  
f w t u n a t e l y ,  recar",er n w k e r  2 m s  s t o l e n  elrly $. t he  
survey so t h a t  only three s t a t i o n s  p r d u c e d  usable 
dz ta .  A. drum speed of 60 d m i r x t e  was used and t h e  
u n i t s  b;ere tins s y n c h m ~ z e d  >y c o r r e l z t b g  t h e  IZQ- 

600 clocks with an e x t e r n a l  TS-400 clock ever] 24 ho- 
urs. 

The radid d i s t m c e  t o  inicro e a r t k . q d e  everrt was  es- 
t imated f r o m  t he  ? and S a r r i v a l  p icks  using t he  fol- 
lowing eqcat ion : 

D = ( T  - Tp' v .v ./(V - 
P S  P VS 

where : 
D i s  t h e  d i s t s n c e  of event  est imated f r o m  recorder ,  
V is t h e  v e l c c i t y  o f  ccrrpressiond wave (lads), 

V is  t h e  velocit.1 o f  shear  Kave (lan/s>, 
T is  t h e  a r r i v a l  t ime of carqress iona l  wave, and 
T is t h e  m i v a l  t im of shear  wave. 

The r a t i o  V .V . / (V -V 1 was apprcxixated as 7.5 lads 

Eased on neasurerrmts  of  a l e s i t e s  sampled in t h e  

Dieng g e o t h e r m l  m a  at  1 0  m t o  30 m depth (Summari- 
zed i n  Table 2).  

The micrcea.x.xkqu&e 
t r i c a l l y  using t n e  radial dis tances  ca lcu la ted  

exh  s t a t i o n .  
The h igh  valce for V .V ./(V -V 1 c c q a r e d t o  4.4 larJs 

mcdelled at t h e  Geysers (Ekerhart - P h i l l i p  and Cp - 
penheirr.er, 1984) and 7.0 I d s  in a volcanic area of 

Papua - New Guinea (Ca.nnichze1, R. , 1982) is  cons is  - 
t e n t  with t h e  la4 Poisson 's  Fa t io  observed Li o t h e r  
geothermal mizs in Java (Mulyadi and Nugmho ,h  prep. 

1985). 

P 

P 

P S  P S  

hypocenters were d e t e r n b e d  g e m g  
for 

P S  P S  

Of 2 6 1  earthquakes recorded during t h e  survey, suffi- 
c i e n t  d a t a  w a s  gathered t o  analyse and l o c a t e  

events .  The following d i scuss ion  w i l l  use t h e  depth 
of  t h e s e  lcxa ted  earthquakes t o  defb.e  prospect ive 
areas in a m a n n e r  similar t o  that used a t  Grass 
l e y ,  Nevada by Najer (1976) and at t h e  Geysers 

Plajer and McEvilly (1979). Eut no o t h e r  earthquake 

parameters W i l l  k presented at t h i s  the. 

108 

V a l -  

by 

DISCUSSION 

Majer (1978) found t h a t  t h e  depths of micrc earthqua- 
kes tenea th  Grass Valley, Kevada are within t h e  range 

0 - 8 h, c o n t r a s t i n g  with t h e  typical 10 - 15 lan for 
t h e  region.  P a j e r  and I!cEvilly (1979) noted that the  

m ~ ; u i i i ~ m  earthquake depth w a s  about 5 )ail k n e a t h  t he  
Geysers z.s corrpares t c  11 - 12 lan for t he  surrounding 
regicn. Using a m~ complete d a t a  s e t  , Eber5art - 
P h i l l i p s  w.d Oppenheimer (1985) have i n t e r p r e t e d  the  

shallow Geysers n-icroearthquale a c t i v i t y  as being 

l*ely assoc ia ted  with volumetric ccn t rac t ion  due t o  

mass withdrawal during production of  t h e  steam i l e l d .  
A seismic survey at t h e  Kmojang geothermal f i e l d  
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similar t o  t h e  E x t e n  m i c r o  earthquake survey indica- 
t e d  that t h e  average esrthquake depth was about 4 h 
over  t h e  production z m e  and over two pos i t i ve  resi - 
d u d  rravit-y a n c m l i e s  ou t s ide  t h e  f i e l d  which are 
ccns ldeEd  prospect ive ,  w h i l e  depths over 6 3an occur 

i n  t h e  surrcunding a reas  (Pulyadi and Nugroho, in 
prepmat ion  , 1685 1. Extending this teclinique t o  t h e  
E a r e n  area should a i d  in t h e  de l inea t ion  of t h e  geo- 

t h e r i a l  prospect.  Tke a v e r e e  depth of Ranten region 
m i c m z r t h q u a k e  of a b u t  6 to 7 Em was subtrac ted  

f r o m  t h e  depth d e t e m i n s t i o n s  and t hese  values w e r e  
p l o t t e d  at t h e  ep i cen te r  l oca t ions .  The r e s idua l  mic- 

~ ? c p , ~ ~ ~ z I i q S k  depth nap (Figure 8 )  t hus  had produced 
a p s i t i v e  (+ 2 !a) r e s i d u a l  a n o m l y  which coincided 

with t h e  geologica l  si=t-vctures and ancmalous thermal 
gradient  in t h e  nor th  east of Herigger. 

P.e lateral c l i s t r ibu t i cn  o f  t h e  sl-allcw ccnductive 
k y e r  tfnich i s  defined by t h e  1 0  oh-m Schlumberger 

r e s i s t i v i t - j  contour may correspond t o  e levated  t e m  - 
p e r a m -  s i n c e  t h e  anorralous temperature g rad ien t s  

are within  t h e  conductive area (Figure 3 and 4). Lz- 
yered m d e l s  of GEOCO MT d a t a  i n d i c a t e  t h e  conductive 

l z y e r  va r i e s  k i t h  a th ickness  of &ut 500 m and re - 
s i s t i v i t y  of 1 .5  - 3.0 oh-n-m in t h e  nor th  compared t o  

a thichess o f  500 - 750 m and r e s i s t i v i t y  of 2 ohn-m 
in t h e  south near  Kedong. The low r e s i s t i v i t 5 e s  at  
Medong a??e associa ted  k i t h  t h i c k  T e r t i a r y  s e d i n w t s  
an2 Quzternary volcanic  prcducts.  These rccks m y  
o v e r l i e  t h e  r e s i s t i v e  a n d e s i t i c  i n t m s i o n  ind ica t ed  
by the  srrall g rav i ty  arIomly at l?edcng. The high re- 
s i s t i v i t y  b a l f  s p x e  kelow t h e  ccnductive l z y e r  i n  
t h e  h l ense r  m a  m y  be a b a s a l t i c  s i l l  wi th  a dens i ty  
of a b u t  3.03 x l o 3  kg/m3 

parent ly  o r ig ina t ed  f r c m  G. Pulasa r i ,  and forms an el- 

l i p t i c a l  r e s i d u a l  gratJity ancmaly wi th  axes of &ut  

5 k n  and 7 )an (Figure 6). It i s  as soc i a t ed  wi th  t h e  
deep nicm ezrtl-.quzke hypocenter anomaly surrounding 
t h e  v i l l a g e  of Nengger. A c y l i n d r i c a l  slab of  dens i ty  

3.03 x 103kg/m ~ o u l d  produce a 3.5 krn h a l f  
length  anomaly of +8 m g J 1  in country rock of dens i ty  

2.67 x 1 0  kg/m rvith a t o p  a t  &out 1.36 h depth 
and a radius of about 1.36 ( P w a s n i s ,  1969). The sur- 
face r e s i s t i v i t y  l a y e r  made of u n l a t e E d  l.ahars, bre- 
ccias ar,&site and pyroc la s t i c  flows. 

armichael, 1984). It ap- 

3 xavz 

3 3  

The occwence of r e s i s t i v e  substratum within t h e  pros- 

pect area o f t e n  i n d i c a t e s  Lhere t h e  r e s e r v o i r  is pre- 
s e n t .  I f  this is  t h e  case, t h e  Tertj-ary Tiwine s e d i  - 
r e n t s  o f  t h e  E o j G n p a i k  Fornation wi th  high rank a l -  

t e r a t i o n  r a y  act as t h e  reservoii- .  This is also sup- 
por ted  by t h e  high Loron concent ra t ion  in t h e  . hot  
springs i l l u s t r a t e d  in T d l e  3. The high b r o n  concen- 
t r a t i o n s  o r i g i n a t e  fxm water t h a t  has i n t e rac t ed  with 
marine sed inen t s  and has subsequently h i l e d ,  al lowing 
high temperature steam to carry t h e  boron t o  t h e  g m  - 
und surface  (Tonani and Bencini, 1 9 7 9 ) .  

A 'high t empe ran re  system L~I t h i s  area would k e  asso- 

ciii ted wi th  t h e  r ecen t  volcanism of G. Y a m . g  a d  G. 

Pulosa r i .  Tke i r - t e rp re ted  outflow , of ?!-.e 
g e o t h e d  f X d s  t o  t h e  south of G. Kmmg is s.uppor- 

t e d  by t h e  skdlcbr  ( +  2 km) m i c m z : - . a . x k e  
ters. 

- 

hl/eocer?- 

A tctal depth of 2000 m is  being suggested fcr the 

f i r s t  well in t k e  fkngger prospect  m a .  Pie P!a/lx: a d  

N a / K / C a  geothenxmeters  i n d i c a t e  high (26O0C) r e s e r  - 
v o i r  temperzturea. Using a linear gmdient f r o m  holes  
7 and 9 ,  temperxture b m s  ex t r apo la t ed  t o  100°C and as- 
suming k o i l b - g  a t  t h i s  depth,  t h e  t m F e r a t m  W Z S  fur- 
t h e r  e x t r a p o l z k d  a long t h e  bo i l i ng  po in t  curve 
260°C vihich occ~ns at a depth of &out 9OC - 1000 

(Sudaman, F e r t h m  kternal  rerJort , 1985 1. Therefo- 

re, it is expected t h a t  t h e  r s e r v o k  may be encounte- 
red  at t h i s  depth in En-1. 

to 
rn 

"he o t h e r  pos i t i ve  Bouguer r e s i d u d  womaly Khich ap - 
p e m d  at t h e  southern area arcund Keaong i s  poss ib ly  
due to  a shallo:~ dense body. Tke terrrperature grzc5ent 
Encmly  of 2OC/10 m nea r  Fedong sugges ts  that the den- 

se body m y  be an andesitic"b7hich supp l i e s  high tenipe- 
rature t o  t h e  surrounding area and fcrns t h e  scurce of 
t h e  32OC wm s p r h g s  wi th  H S znd CO 

i n t r u s s i o n  .. 

emissim. 2 2 

Ce la rue ' s  1975 i n t e r p r e t a t i o n  that t h e  system is  assc- 

c i z t e d  wi th  no r th  vest - south  e a s t  f a u l t s  tymugh G. 

Karaiig is  considered unl ikely .  The E' d a t a  at P!elcng 
do not  he lp  much i n  de f in ing  t h e  geo thema l  system be- 
cause t h e  r e l a t i v e l y  t h i c k ,  conductive s a d y  r r a l  la - 
y e r s  iqhich cap t h e  r e s i s t i v e  substratum c a s e  a c m  - 
r e n t  accurrollstion E t  shallow depths,  t hus  l k r i i t h g  t h e  
depth of inves t iga t ion .  

CONCLUSIOI M*ID SUCGSTIOXS 

The geopnysical  m d  geologica l  i nves t iga t ions  i l l u s  - 
t r a t e d  in t h e  composite map i n  Figum 9 i n d i c a t e  tht 
t h e  Plengger and Fedong prospects should be d r i l l e d  in 
orde r  t o  obta in  zdequate sub-surface informzticn.  Tke 

Mengger prospects  i s  cu r ren t ly  being t e s t e d  with w e l l  
En-1. The seccnd prospect ,  Medong, i s  on ly  rrarked by 
a p o s i t i v e  Eouguer anomaly and  arm springs. Although 
t h e  -temperature g rad ien t s  over  this area are r e l a t i v e-  
l y  h igh,  they  m y  be outflcw from G. Karmg. ' ke re fo  - 
re, it i s  regarded as a loxe r  p r i o r i t y  t m g e t .  

To m v e  sore of t h e  uncer ta in ly  a b u t  t h e  Fedong 

area, it m y  k e  u se fu l  t o  conduct a pass ive  seismk 
survey. This t ech - ique  has succesful?] i nd ica t ed  t h e  

h3hdar-y of the  pmduct ion  zone at t h e  Kamojmg, f i e l d  
ar,Z IT surveys have f a i l e d  t o  probe deep enough in t h e  

which is covered by a very t h i c k  conductive layer. 
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204 

Plulyadi 

r?y grateful t b n k s  are estended t o  Ir E. S o e t m t r i  S.  
I-iadipcetranto (Head cf G o t h e n i d .  Exploration of Per- 
t-ina), fcr r ezdkg  and correct i r ig  t h e  m u s c r i p t  
and rraking mny valuable  suggest icns  for i ts  i q r o v e -  

rants . 

FEFEFEIES 

EEICIP (1Q77) : Y!g?etotelluric survey in Emten (in- 
te rn& r e p o r t ,  P e r t m i n a ) .  

Survey of t h e  Sari Andreas f a u l t  System ir, SO- 

u t h e n  CalZornia (B.S.S.A. , v. 57 No.2). 

E r n e ,  J. and Allen, C. (1967) : A PEcm eazzhquake 

h t l e r ,  D. (1979) : Notes on Seismic Iv'ethods for Geo- 
thermal Explorat icn,  Micro Geophysics Coqo - 
r a t i c n  , \he& Ridge , Colorado. 

( i n t e r n a l  r e ~ o r t  P e r t a n h a ) .  

rial r e p o r t  , Per t amha) .  
------- (1984) : Prec i se  Grzvity Survey in Kamjmg 

Geothemd Fie ld  (internal r e p o r t  , P e r t m i n a ) .  

GECCOKGG (1983) : b g n e t o t e l l u r i c  Suxxey in Eanten 

------- (1984) : Gravity Survey in "o ten ( i n t e r  - 

Celarce ,  C. (1979) : Ceothermal Study in Banten area, 
West J sva  (intem.al r e p o r t ,  P e r t m i n a ) .  

Carmichael, R.S. (1984) : h & o k  of Physical  - 
P m p e r t i e s  of Roclcs, v. 

111, CRC Fress, Inc. Flor ida .  
K a u f i a ,  A.P.. and Keller, G.V.  (1981) : The ?lameto- 

te l lur ic  Soundkg P!ethod, E l s e v i e r  S c i e n t i f i c  

Publishing Coqany , Amsterdam , &ford , 
York . 

New 

Ekerhart ; P h i l l i p s  a d  C p p e n h e k r  (1984) : Induced 

Se i smic i ty  in the Ceysers G e o t h e m d  area, Ca- 
l i f o r n i a ,  (J.G.R. v. 89. No. B2 pp 1191-1207). 

Pkjer, E.L. (1978) : Se i s ro log ica l  Inves t iga t ion  ir! 
Geothermal Regicns Ph.D Thesis  , Univ. of C a  - 
lifornia, Eerkeley. 

Majer, E.L. and ivIcEVilly, T.V. (1978) : Se i s r rdog ica l  
report a t  C e r r o  P r i e t o ,  Annual Report, Earth 
Sciences  Div. Lawrence Berkeley Lab. Univ. of 

California, 29-33. 

Mulyadi (1984) : SurmTlaries of t h e  Ceophysical d a t a  
i n  C i t a m a n  Banten, Vest Java  ( i n t e r n a l  r e p o r t ,  
Pe r t an ina )  . 

Pulyadi md Nugroho (1985) : Fenerzpan metoda P a s i f  

Seismilc, Lapanga Panashmi  Kamojang , 
Eandcng , Indcnesia  , (in prep. 1 . 

Suciarman, S. ala I i o c h s t e h ,  M.P. (1983) : Geophysical 

HAG1 , 

S t r u c t u r e  of t h e  Km.cjzng C e o t h e m d  F ie ld ,  
5 t h  MZ (20th. Workshop , Univ. of Auckland. 

Sudarman, 5. : S u b s u r f a c e  I n t e r p r e t a t i o n  Eeneath the 

F i r s t  Deep Eole Loc. A. Citaman, Pa t t en ,  (I. 
P.A. , J a k a r t a ,  Indonesia,  in prep.)  

Pmasr,is,  D.S. (1979) : Pr inc ip le  of Applied Ge0pF.y - 
sics , Chalman and Hall , A Eals tead Press Fook, 
John Wiley 1 Sons, New York. 

T c n a i ,  F. and Z e n c h i ,  A. (1979) : F:ychgeoc>.e?nical 

Report of t h e  3anten Ceothemal  &ea ( I n t e r  - 
nal r epor t ) .  

Table 1. Litho-StraciuraDhic Sequence of the Eanten Geothermal 
Area. (Sudarman, 1985) 

Unit (Formarion). Lit holoqy 

Post D. Danu caldera collapse Andesitic lava. breccia and 
(DelaKUe 1979) .  pyroclastic products from 
Upper-Middle Quaternary. C. Karang. 

Pre D. Danu caldera collapse. Pumiceous tuff. tuffaceous 
(Delarue 1979) .  sand. lava and pyroclastics 
Lover Quaternary. of andesitic composition 

Unconformity 

Old volcanic formation 
(Centeng. upper 
Eojongmanik formation), 

Pumiceous tuff, andesitic 
breccia. volcanic sands and 
andesite gravel. Total 
thickness is mo,re than 1000 m. 

Unconformity 

Bojongmanik formation. Glauconite. sandy lnarls or 
somerimes tutfaceous marla 
rich in mollusc fossils, 
coral and echinoides. 
pumiceous intercalations. 
limestones and lenses are 
also found in thl6 formation. 
which is over 1500 m thick. 

Table 2. Compressional and shear vave velocities from cores in 
the Dienq qeothermal area. 

No. Well Depth V vs Rock V .Vs/(Vp-V6) 
( m )  (kmlsecond) (kmfsecondl 

8.7 1 DNCZ 130 3 . 7 0  2.60 Andesite 
4 . 5  2 DNG3 11 3.00 1 . 8 0  Andesite 
6 . 7  2.30 Andesite 3 DNG4 120 3.20 

4 DNGS 15  5.40 3.40 Andesite 9.2 
5 DNC'I 106 3 . 7 0  2.40 Andesite 6.8 

- 

Tablt3:Summary of  W a t r r r  and Solfataras  chrmirlry at Oonlrn o r t a  (Tonani and ' 

Brncini. 1979 I. -. 
Location 

Cold springs : 

Ci1arnon(cr?l185 28.5 10 7.9 114 685185 bo6 2 1 ~  145 706 166 56 23  67 - 26 
Citaman(cr4 185 29 200 8.3 124 765 Y S  88624L t8S 936 184 57 15 68 - 26 

Ktcopllcr 1 )  1M 29.2 250 8.4 174 121 785 135 341 105 736 224 56 236 147 - 2 6  

R i e r  walrrs-: 
Ciloman(ni I190 32 - 8.2 114 655 705 125 22L 185155 171 56 25 67 - - Travrrlinr drporilr 
Cibiuk 1.1 I 70 28 - 5 535415 465936121  185135 705507 2 5  67 - . 
GKurarq(n I I900 20 ISM) 7.9 505 335 255 8 I  1oL 145 1% 12L 106 25 608 - 26 

Hot rprinqr : 
Citoman(cral160455 5 8.6 135 2LL 764 13L764 ILL 30t 234 56 255 236 66 26 Iron hvdroxidr a n d  
Citomanlcrt 1190 67 25M) 9 
Cibiuh IC . - * )  7031 10 1.2 114 295 133 11s 204 224 114 I04 115 0.5 166 - - CO, and 11,s gasrs 
Cibiuk (C.4 I 7 0  38 10 8 5  775 815 451 835 62& I t 4  124 M)5 536 516 526 - - with pyri l r .  

Solfataras: 

G Karanq llW8l.192 10 1.7 504 33C 231 205 19 102 266434  815 2 3 L  527 163534 CO,.Ii,S.tl~O.and 5Ol?) 

365 26( 814 1% 8 X  154 32L 284 807 285 296 66 26 silica trortrtinr 0.p. 

-- 
*Sulphur drposit andattrrtd roihr 
without p y r i t r  . I a 1 1 / 1  1 
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lu 'NEST JAVA 

3 km 50 - K A M O J A N C  I 
F i g u r e  I : L o c c t i o n  or the 3 o n t c n  Geothe.rmal 

P r o s p e c t  s 

r 

F igure  2.: B a n t e n  geologic s t ructures  and t h e r -  
m a l  n a n i  festat ions . 

F i g . 3 .  : Temperature  gradients  a t  t h e  B a n t e n  
p r o s p e c t  

Fig. 4 .  : Map showing t h e  appcrent  resistivity 
(Shlumberger? c m t w r .  

I aio 

Fig.5a.: MT-Longitudinal  Conduc!ance a t  the 
B a n t e n  prospect  . 

I 
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F i g . 5 . :  The residual  gravi ty  map o f  Ban ten  
2 r o s p e c t .  

1 0 5 O  107" 
I 1 

0 I 
a 

e 

i i g . 8 . :  The residual depth of microearthquake a t  
S a n t  en  ?rospec!.  

~ ~~~~ 

Fig.9 : T h e  geophysical  anomaly  map of 
B a n t e n  p r o s p e c t  

Fig.': The eDicentrum mcp wi th  magnitude over  
1 2  of 3anten prospec t  




