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ABSTRACT 
A network of i n t e r s e c t i n g  w i t h  N'N and NE t r e-  
nding f a u l t s  was developed i n  Zhangzhou Basin. 
The WN f a u l t s  with extension or extensive-  
s h e a r ,  e s p e c i a l l y ,  t h e  i n t e r s e c t i o n  of NW and 
NE t r end ing  f a u l t s ,  a r e  favourable  f o r  form- 
i n g  low enthalpy hot-water system, It i s  sug- 
gested t h a t  a c t i v e  f a u l t s  a c t  a s  good passage 
and meteoric water a s  a supplement source i n  
a deep c i r c u l a t i o n  system. Sugar refinery--  
Gutang area, i s  the  most favourable  a r e a  f o r  
forming low enthalpy hot-water f i e l d  and has  

been a low e l e c t r i c a l  r e s i s t i v i t y  anomalous 
a rea ,  which may be unfavourable f o r  generat-  
i n g  e l e c t r i c i t y ,  but  b e n i f i c i a l  t o  the  pre- 
hensive u t i l i z a t i o n  i n  urban i n d u s t r i e s ,  agri- 
c u l t u r e  and the medical t reatment .  

A C T I V E  FAULT SYSTEM 

Active f a u l t s  have c o n t r o l l e d  over the  forma- 
t i o n  of h e a t  source bodies,  
and thermal r e s e r v o i r  ( 'nrm, 1981, 1984 1. It 
is  important  t h a t  a c t i v e  f a u l t s  a f f e c t  the 
exp lora t ion  and e x p l o i t a t i o n  of geothermal 
f i e l d s .  Zhangzhou bas in  i s  loca ted  a t  the  in-  
t e r s e c t i o n  of NE t rend ing  Changle--2haoan 
f a u l t  and N 1  t r end ing  J i u l o n g j i a n g  f a u l t ,  i n  
which t h e r e  a r e  many microearthquakes 
thermal spr ing.  The temperature of sp r ings  i s  
h i g h e s t  i n  Fuj ian province. The a r e a  is  the 
most favoureble  f o r  forming ho t  water f i e l d  
i n  Fuj ian ( Nan, Chu, 1984, a , b  1. 

the  migration 

and 

Based on the  systeu,a t ic  c o l l e c t i o n  and analy-  
sis of geo log ica l  and geomorphologic eviden- 
c e ,  se ismic even t s ,  bore hole  d a t a ,  geophysi.- 
c a l  d a t a ,  s a t e l l i t e  images and air-photogra- 
phes, s i x t e e n  NW t r end ing  e c t i v e  f a u l t s  and 
f o u r  NE t r end ing  a c t i v e  f a u l t s  were s t u d i e i  
from geome t r i c  , kinematic and dynamic ( Fig. 1 1. 
Iligh angle f a u l t s  nea r  the  e a r t h  su r face  were 
developed with a network of i n t e r s e c t i o n  of 
NE and Wi t r end ing  f a u l t s  due t o  the r e a c t i -  

va t ion  of p re- ex i s t ing  f a u l t s .  NW f a u l t s  and 
NE f a u l t s  a r e  p r e v a i l i n g  normal s i n i s t r a l  
s t r i k e - s l i p  and d e x t r a l  s t r i k e - s l i p  reverse  
f a u l t s  r espec t ive ly .  The maximum h o r i z o n t a l  
f a u l t  displacement is 2150 meters s i n c e  ear- 
l y  P le i s tocene  and common displacements are  
hundreds or t e n s  meters ;  the  maximum v e r t i -  
c a l  f a u l t  displacement i s  138.05 meters s in-  
ce  middle P le i s tocene  and common displacemen- 
ts ere t e n s  or s e v e r a l  meters. NW t r end ing  
f a u l t  displacements a r e  l a r g e r  than NE t ren-  
d i n g  ones. That N W  f a u l t s  with extension or 
extensive- shear  are .more a c t i v e  than NE f a u l t  
with compressiveshear. It proved through es- 
t a b l i s h i n g  a model of i iB 290-300' wi th  low 
angle  maximum p r i n c i p a l  compressive stress 
d i r e c t i o n s  of the  p resen t  t e c t o n i c  s t r e s s  
f i e l d .  

Radiocarbon d a t a  of e leven samples represen t-  
i n g  d i f f e r e n t  f au l t- b locks  suggest  t h a t  the  
average rates of t e c t o n i c  u p l i f t  or submerge 
rang  from +3.53mm/yr t o  -0.65mm/yr s i n c e  
5990 - 1870 years .  

Depending on the  d a t a  of na tu re1  ear thquakes ,  
microearthquakes and P-wave low v e l o c i t y  lay- 
e r ,  it i s  considered t h a t  t h e r e  is a large-  
s c a l e  l i s t r i c  a c t i v e  f a u l t  (detachment) sys- 
t e m  with a e a s t  dipping,low angle (4-16) , 
belonging t o  a p a r t  of the  l i s t r i c  f a u l t  of 
Fuj ian and Taiwan i n  t h e  upper l i t h o s p h e r e ,  
which is  unfavourable f o r  the  development of 
h igh enthalpy system ( Wan, Chu, 1984 1. 
However, t h e  NW t rending f a u l t s  wi th  exten- 
t i o n  or extensive- shear ,  e s p e c i a l l y ,  the  
i n t e r s e c t i o n s  of NE and NW f a u l t s ,  a r e  favou- 
r a b l e  f o r  low enthalpy hot-water system. 

DEEP CIRCULATION SYSTEM OF GROUND- 
WATER 

G r a n i t i c  rocks wi th  a low permeabi l i ty  under 
Zhangzhou Basin became a high permeabi l i ty  
zones due t o  the developing of the  a c t i v e  
f a u l t  i n  the  upper l i t h o s p h e r e  and t h e  exis-  
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Fig.  1. A ske tch  of  a c t i v e  f a u l t s ,  i n  
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t i n g  

Zhangzhou Basin ,  Fu j i an  province.  
Yormal f a u l t ,  number shows d i p  angle. 
Normal f a u l t  wi th  s t r i k e - s l i p .  
Reverse f a u l t  w i th  s t r i k e - s l i p .  
S t r i k e- s l i p  f a u l t ,  arrow shows the  d i r e-  
c t i o n  of  f a u l t  s l i p .  
Feu1 t , type  unknown. 
I n f e r r e d  f a u l t  . 
Gully ,  c u t  by a c t i v e  f a u l t ,  arrow shows 
t h e  d i r e c t i o n  of  f a u l t  s l i p .  
Curved g u l l y ,  caused by s i n i s t r a l  
s t r i k e - s l i p  f a u l t .  
Acient  r i v e r  bed. 
River t e r r a c e  and i ts s e a  l e v e l  he igh t .  
Quaternary.  
Bedrock. 
S h o r t  d i a t a n c e  l e v e l i n g  over  f a u l t ,  
r e l a t i v e  motion r a t e s  (mm/yr) o f  f a u l t  
blocks.  
U p l i f t  (+) or submerge (-1 rates(mm/yr),  
c a l c u l l a t e d  by C da ta .  
Diagram of p r i n c i p a l  stress axes from 
r e c e n t  con juga te  s h e a r  j o i n  ts . 
Epicen t re ,  M s  5.5. 
Spr ing,  b a r s  i n  t h e  c i r c u l a r  show t h e  
a c t i v e  f a u l t s  which c o n t r o l 1  t h e  sp r ing .  
Ep icen t re ,  Ms 2.0. 
Maximum compressive p r i n c i p a l  stress 
t r a c e s .  
Number o f  a c t i v e  f a u l t .  

a network wi th  h igh ang le  f a u l t s  n e a r  
t h e  e a r t h  s u r f a c e .  Then t h e r e  are favourab le  
pa thes  f o r  deep p e n e t r a t i o n  of  meteor ic  wat- 
ers. I n  a d d t i o n ,  i n  Zhangzhou Basin t h e  na- 
t u r a l  topograph i n  the  west  is h i g h e r  than 
t h a t  i n  t h e  eas t  ; t he  f a u l t  p lane  of  t h e  
l i s t r i c  f a u l t  i n  t h e  west i s  sha l lower  than 
i n  t h e  e a s t ;  t h e r e  are many d ra inage  systems 
and r i c h  water source  . I n  a word, t h e r e  a r e  
good cond i t ion  forming a deep c i r c u l a t i o n  
sys tem of  groundwater . F a u l t  or f r a c t u r e  
zones ( k e p t  open by seismic a c t i v i t y  
provide  pa thes  o f  c i r c u l a t i o n  f o r  t h e  geoth-  
ermal system; w a r m  water supply  came from 
t h e  rainwater of Tianbao Mountain and Wufeng 
Mountain i n  t h e  west and i n  the  b a s i n ;  water  
head i s  t h e  f o r c e  of  groundwater movement 
( Fig.  2 1. 

DISCUSSION OF GEOTIIEMAL POTENTIAL I N  
SUGAR REFINERY--GUTANG AREA 

Zhangzhou Sugar  Refinery--Gutang geothermal 

. .  
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Fig.  2. A block diagram showing a deep c i r -  
c u l a t i o n  model f o r  t h e  geothermal  
system i n  Zhangzhou Basin ,  Fu j i an .  

p rospec t  a r e a  is l o c a t e d  a t  t h e  i n t e r s e c t i o n  
of t h e  most a c t i v e  Fengle vil lage--0uanyip 
mount f a u l t  ( F 11) and Changtai--Linxia 
f a u l t  ( F 18). The area was d iv ided  i n t o  
f o u r  f a u l t- b l o c k s  by F 11 and F 18 . The 
average  u p l i f t  or submerge rates of the f a u l t  
b locks  a r e  c a l c u l a t e d  by mews of  f o u r  radio-  
carbon d a t a  : an average ra te  of  A-fault-  
b lock is +1.56mm/yr s i n c e  42652130 y e a r s  , 
B-fault-block +1.24mm/yr s i n c e  5050280 y e a r s ,  
C- fault-block -0.39mm/yr since5655f115 y e a r s  
and D-fault-block +0.43mm/yr since5390*105 
y e a r s  r e s p e c t i v e l y  ( Fig.  3 ) .  The geothermal 
p o t e n t i a l  area occupys up 4km' and appea r s  a 
da rk  b lue  s p o t  which shows a f u l l  of  water  
on t h e  s a t e l l i t e  image of  false co lour  compo- 
s i t e ,  and t h e  h i g h e s t  d i f f e r e n t i a l  stress 
a r e a  i n  t h e  c a l c u l a t i o n  of  Zhangzhou Basin  
for r e c e n t  t e c t o n i c  s t r e s s  f i e l d  made by 
means of  the  f i n i t e  element method. Then 
rocks  were s t r o n g l y  breaked up  and permeabi- - 
li t y  inc reased .  

Hengkeng 

N' ,/I 

./. A-fault-block . \ 
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n -  n" and t h a t  more than 150'C thermal waters with 
l a r g e  f low r a t e  may be d i f f i c u l t  t o  ob ta in  
from Sugar Refinery--Gutang area.  Its water 
q u a l i t y  may be Cl/Na,Ca con ta in ing  H2S too. 
This  ho t  water f i e l d  is unfavourable f o r  ge- 
n e r a t i n g  e l e c t r i c i t y ,  but  b e n e f i c i a l  t o  the  
prehensive u t i l i z a t i o n  i n  urban i n d u s t r i e s ,  
a g r i c u l t u r e  and the  medical treatment.  

Fig.  3. A schemetic map of Wenner survey 
p r o f i l e s  i n  Sugar Refinery--Gutang 
geothermal p o t e n t i a l  area. 
F 11 Fengle village--Guanyin mount 

F .18 Changtai--Linxia f a u l t .  
f a u l t ;  

In Zhangzhou Basin a known ground w a r m  water 
f i e l d  is l o c a t e d  a$ t h e  i n t e r s e c t i o n  of F 4 
and F 18 , and the  output  is 2000 tons/day. 
Sugar Refinery--Gutang geothermal p o t e n t i a l  
area is s i t u a t e d  a t  t h e  i n t e r s e c t i o n  of F 11 
and F 18. A s  the  a c t i v i t y  of F 11 is much 
more than t h a t  of F 4 ,  the  output  o f  geoth- 
ermal p o t e n t i a l  a r e a  may be more than 2000 
tons/day.. Depending on the  con ten t s  of Na 
and K i n  h o t  water determining by flame- 
emission spectrometry and atomic absorpt ion 
spectroscopy,  subsurface temperatures cal- 
c u l a t e d  by the  Na/K method a r e  168'C and 184 

Regional Plan, Fuj ian  Geological Bureau, 
1984 1. However, water--make is  very l i t t l e  
i n  depth,  f o r  example, s i n g l e  wel l  ou tpu t  

. . ' is 0.1 l i t l e / s e c , i t  was i s o l a t e d  from cold 
waters i n  Zhangzhou Longshi. A s  g r a n i t i c  

d i e n t  ( l ang ,  19851, ground warm waters with 
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Fig. 4 . Wenner survey p r o f i l e s  i n  Sugar 
Refinery--Gutting geothermal poten- 
t i a l  a rea  ( AB= 400m , blN= 20m 1, 
a f t e r  Hydrogeological and Enginee- 
r i n g  Geological  Term, F u j i s n  Geolo- 
g i c a l  Bureau, 1985. 

Authors cons ide r  t h a t  t h e r e  a r e  cond i t ions  
favourable  f o r  the  migrat ion and r e s e r v i o r  
of ground h o t  water. Four Wenner survey pro- 
f i l e s  ( Fig. 4 )  show low r e s i s t i v i t y  anomold 
ous zones on the  a c t i v e  f a u l t s ,  e s p e c i a l l y  , 
I-I* and 11-11' r e s i s t i v i t i e s  are lower wider 
co inc id ing  with  t h a t  F 11 is a main warm 
water path ,  which shows NW t r end ing  dark 
blue l i n e  on s a t e l l i t e  image of f a l s e  co lour  
composite and open by seismic a c t i v i t y .  
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