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ABSTRACT 

T h i s  p a p e r  combines  some o f  t h e  r e s u l t s  and  i n t e r p r e t a t i o n s  o f  

g e o l o g i c a l  mapping ,  se i smic  r e f r a c t i o n ,  m a r i n e  seismic,  and g r a v i t y  

s u r v e y s  t o  show t h a t  l a r g e  t r a c t s  o f  New B r i t a i n  c o u l d  b e  f a v o u r a b l e  

t a r g e t s  f o r  g e o t h e r m a l  power deve lopmen t .  

It i s  shown t h a t  t h e  f r a c t u r e d  and  f a u l t e d  l i t h o s p h e r e  i s  a s s o -  
c a i t e d  w i t h  g r a b e n s  and  r i f t s  i n  w h i c h  m a n t l e  m a t e r i a l  h a s  r i s e n  t o  
w i t h i n  10 t o  15 km f rom the  s u r f a c e .  

by v o l c a n i s m  i n  wh ich  t h e  dominan t  v o l c a n i c  r o c k s  a re  o l i v i n e  - and 

t h o l e i i t i c  - b a e a l t s ,  w i t h  a , s p r i n k l i n g  o f  more a c i d  v o l c a n i c s  r a n g -  

i n g  f rom d a c i t e  t o  a n d e s i t e .  

i n  t h e  a s t h e n o s p h e r e  when t h e  l i t h o s p h e r e  w a s  b r o k e n  up u n d e r  a t e n -  

s i o n a l  s tress r e g i m e ;  t h e  a c i d  v o l c a n i c s  were formed by  magmat ic  

d i f f e r e n t i a t i o n  w i t h i n  t h e  c r u s t .  

r e s e r v o i r s  a r e  c a p p e d  w i t h  a l t e r e d  a s h  d e p o s i t s  o r  o t h e r  nonpe rmeab le  

v o l c a n i c s .  To f e e d  s u c h  
n a t u r a l l y  l o c a t e d  on f a u l t  o r  s h e a r  z o n e s .  

as f a v o u r a b l e  f o r  f u t u r e  g e o t h e r m a l  power deve lopmen t  a re  l o c a t e d  

be tween  Talasea and  Lo lobau  Is . ,  s a y  a r o u n d  H o s k i n s ;  and  n e a r  R a b a u l ,  

be tween  M a t u p i  Harbour  and  Matup i .  

I r e l a n d  r e s e m b l e s  t he  A f a r  t r i a n g l e ,  a t  t h e  n o r t h e r n  end  o f  t h e  Great 

V a l l e y  R i f t  s y s t e m  o f  A f r i c a .  

The g r a b e n s  and  r i f t s  are  marked 

F o l l o w i n g  A. R i t t m a n  t h e  basa l t s  are  b e l i e v e d  t o  h a v e  o r i g i n a t e d  

It w a s  a r g u e d  t h a t  i d e a l  g e o t h e r m a l  

e r v o i r s  c o n d u i t s  are r e q u i r e d  wh ich  are 
The two areas s e l e c t e d  

A s  a t y p e  area,  t h e  r i f t  be tween  t h e  Gaze l le  P e n i n s u l a  and  N e w  

I 
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I N T R O D U C T I O N  

T h i s  p a p e r  o u t l i n e s  t h e  g e o l o g i c a l  and  g e o p h y s i c a l  f e a t u r e s  

wh ich  a re  t e l i e v e d  t o  make N e w  B r i t a i n  a n  a t t r a c t i v e  t a r g e t  f o r  

g e o t h e r m a l  power deve lopmen t .  

I n  s u p p o r t  o f  t h e  above  p r o p o s i t i o n  t h e  p a p e r  d i s c u s s e s :  

(a )  g e o l o g i c a l  and  m a r i n e  s e i smic  i n v e s t i g a t i o n s  w i t h  s p e c i a l  

r e f e r e n c e s  t o  f r a c t u r e  and  f a u l t  p a t t e r n s ,  and  

(b) t h e  r e s u l t s  and  i n t e r p r e t a t i o n  o f  seismic r e f r a c t i o n  and  

g r a v i t y  s u r v e y s .  

F i n a l l y ,  t h e  i d e a l  p r o p e r t i e s  o f  a g e o t h e r m a l  r e s e r v o i r  a re  
d i s c u s s e d .  The r e g i o n  be tween  Lo lobau  I s l a n d  and Talasea, and t h e  

Rabau l  v o l c a n i c  area a re  recommended as p o s s i b l e  areas f o r  g e o t h e r -  

m a l  power deve lopmen t .  

GEOLOGY 

The g e o l o g y ,  summarized by  R. J. Ryburn i n  Brooks  (1971) and 

i n  Wiebenga (1973) need  n o t  b e  r e p e a t e d .  

However, o f  p a r t i c u l a r  i n t e r e s t  i s  t h e  s y s t e m  o f  p a r a l l e l  b l o c k  

f a u l t s  t h a t  c h a r a c t e r i z e d  t h e  area (some o f  t h e  f a u l t s  a re  shown i n  

F i g u r e  S).. Many o f  t h e  f a u l t  l i n e s  a re  d o t t e d  w i t h  b a s i c  r o c k s ,  

i n d i c a t i n g  t h a t  m e l t e d  r o c k  h a s  l e a k e d  upwards  t h r o u g h  t h e  f a u l t  

and  f r a c t u r e  z o n e s .  S e i s m i c  r e f l e c t i o n  s u r v e y s  i n  t h e  B i smarck  S e a ,  

S t .  G e o r g e ' s  C h a n n e l ,  and  Solomon S e a  show much t h e  same p a t t e r n  

(Brooks ,  e t  a l .  1971) s u g g e s t i n g  t h a t  t h e  r e g i o n  h a s  b e e n  s u b j e c t e d  

t o  a t e n s i o n a l  s t r e s s  r e g i m e  which  k e p t  t h e  c o n d u i t s  a l o n g  t h e  f r a c -  

t u r e  zone  open .  The f a u l t  s y s t e m  which  c r e a t e d  t h e  R a b a u l  C a l d e r a  

and  i t s  a s s o c i a t e d  v o l c a n i c s  w i l l  b e  d i s c u s s e d  l a t e r .  
G e n e r a l l y  t h e  c o m p o s i t i o n  o f  v o l c a n i c  r o c k s  r a n g e s  f rom t h o l e i i -  

t i c  b a s a l t  t o  a n d e s i t e  o r  t o n a l i t e .  However, T a y l o r  (1970)  r e p o r t e d  

t h e  o c c u r r e n c e  o f  a l k a l i  v o l c a n i c s  ( a l k a l i  b a s a l t s ? )  on t h e  s t r i n g  

o f  i s l a n d s ,  n o r t h e a s t  f rom N e w  I r e l a n d ,  l o c a t e d  on t h e  b o u n d a r y  o f  

t h e  Ontong J a v a  P l a t e a u  (Wiebenga, 1973). It i s  g e n e r a l l y  a c c e p t e d  

t h a t  a l k a l i  b a s a l t s  o r i g i n a t e  i n  t h e  a s t h e n o s p h e r e ;  h e n c e  i t  may b e  

c o n c l u d e d  t h a t  t h e  b a s a l t i c  mater ia l  l e a k e d  t o  t h e  s u r f a c e  a l o n g  t h e  

b o u n d a r y  o f  t h e  On tongJava  P l a t e a u .  
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SEISMIC S U R V E Y  RESULTS / 

Data and  m e t h o d s  f o r  t h e  s e i s m i c  s u r v e y  r e f r a c t i o n  s u r v e y s  

c a r r i e d  o u t  a r o u n d  N e w  B r i t a i n  and  New I r e l a n d  d u r i n g  1967 and 1969 

h a v e  b e e n  r e p o r t e d  b y  Brooks  (1971)  and F i n l a y s o n  e t  a l .  (1972) .  

F i g u r e  1 shows t h e  s h o t s  f i r e d  and t h e  r e c o r d i n g  s t a t i o n s  d e p l o y e d  

d u r i n g  t h o s e  two s u r v e y s .  F i g u r e  2 shows t h e  d e t a i l e d  s u r v e y s  w i t h i n  

R a b a u l  C a l d e r a  t h a t  were a t t e m p t e d  as p a r t  o f  t h e  o v e r a l l  s u r v e y .  

As y e t  no  s a t i s f a c t o r y  i n t e r p r e t a t i o n  o f  t h e  a p p a r e n t  i n c o n s i s t -  

e n c i e s  o f  t h e  d a t a  h a s  b e e n  g i v e n .  

The  r e s u l t s  p r e s e n t e d  h e r e  were o b t a i n e d  b y  a method o f  a n a l y s i s  

d e v i s e d  b y  t h e  s e n i o r  a u t h o r .  The m e t h o d , c a l l e d  t h e  BMR method, re-  

s e m b l e s  t h e  w e l l  known t i m e  t e r m  me thod ,  b u t  o n e  c h a r a c t e r i s t i c  i s  

t h a t  i t  i s  e a s i e r  t o  a p p l y .  The BMR method d e s e r v e s  a s e p a r a t e  p a p e r ,  

w h i c h  t h e  a u t h o r s  a re  p r e s e n t l y  p r e p a r i n g .  I n  t h i s  p r e s e n t a t i o n ,  o n l y  

t h e  r e s u l t s  of t h e  a n a l y s i s  w i l l  b e  g i v e n  as t h e  t o p i c  i s  e x i s t e n c e  

o f  g e o t h e r m a l  e n e r g y  i n  t h e  c o n t e x t  o f  R a b a u l  V o l c a n i c s .  

T h e  c r u s t a l  s t r u c t u r e  of t h e  r e g i o n  i n c l u d i n g  New B r i t a i n ,  New 

I r e l a n d ,  B i s m a r c k  S e a ,  S t .  G e o r g e ' s  C h a n n e l ,  p a r t s  o f  t h e  S o u t h  P a c i -  

f i c  Ocean i p  g i v e n  i n  F i g u r e  3. T h a t  area o f  t h e  S o u t h  P a c i f i c  Ocean 

w h i c h  i s  d e n o t e d  on t h e  map o f  F i g u r e  1 as 5 6  c o n t a i n s  a s h a l l o w  

o c e a n  b o t t o m  t o p o g r a p h i c  r e l i e f  known as t h e  Ontong Java P l a t e a u .  

The  p l a t e a u  i s  a b o u t  2 km b e l o w  sea l e v e l  a n d  i s  a b o u t  400 km w i d e  

a t  i t s  w i d e s t  p o r t i o n .  

The  p r o f i l e  o f  S3 - S4 o f  F i g u r e  1 w h i c h  c u t s  a c r o s s  N e w  B r i t a i n  

i n  t h e  m i d d l e  is g i v e n  i n  F i g u r e  4. The s t r u c t u r e  c o v e r i n g  Solomon 

S e a ,  New B r i t a i n  and  B i smarck  S e a  i s  g i v e n .  

From t h e  c r u s t a l  p r o f i l e s  t h e  f o l l o w i n g  f e a t u r e s  c a n  be d i s t i n -  

g u i s h e d :  

(a) A s h a l l o w  s u b s u r f a c e  r i d g e  n o r t h e a s t  o f  New I r e l a n d ,  t h r o u g h  

Green  I s l a n d ,  F e n i  I s l a n d  and  i h i r  I s l a n d  Group,  formed by  e x t r u s i v e s  

a l o n g  t h e  w e s t e r n  f a u l t  bound y o f  t h e  Ontong Java P l a t e a u .  

(b)  V o l c a n i c  s u b s u r f a c e  r i d g e s  i n  t h e  B i s m a r c k  Sea and S t .  

G e o r g e ' s  C h a n n e l  a s s o c i a t e d  w i t h  g r a b e n  s t r u c t u r e s  o r  r i f t i n g .  

(c)  A h o r s t - l i k e  f e a t u r e  be tween  D o i l e n e  and  K i l i n w a t a ,  bounded 

b y  b l o c k  f a u l t s .  
(d)  A g r a b e n  l i k e  s t r u c t u r e  b e t w e e n  S t .  G e o r g e ' s  Cha 

B a i n i n g  F a u l t .  ( F o r  l o c a t i o n s  o f  B a i n i n g  F a u l t ,  see F i g u r e  5 ) .  The 

R a b a u l  v o l c a n i c  complex  and  c a l d e r a  a re  a s s o c i a t e d  w i t h  t h i s  g r a b e n .  



! 

, 

( e )  Whenever p o s i t i v e l y  d e t e c t e d ,  t h e  areas where t h e  i n t e r m e -  

d i a t e  l a y e r s  (6.7 t o  7.1 km/sec r e f r a c t o r s )  a p p e a r  t o  b e  s h a l l o w ,  

a r e  l o c a t e d  on f a u l t  o r  s h e a r  zones .  

( f )  S h a l l o w  m a n t l e  m a t e r i a l  a p p e a r  a l o n g  r i f t  z o n e s ,  f a u l t s ,  

o r  s h e a r  z o n e s ,  o r  i n  areas marked by v o l c a n i s m ;  e.g. g r a b e n  o r  r i f t  

z o n e s  i n  S t .  George ' s  Channe l ,  i n  t h e  Bismarck S e a ,  i n  c e n t r a l  New 

B r i t a i n  (Au'una),  a l o n g  t h e  t r e n c h ,  and i n  t h e  v o l c a n i c  zones  between 

Talasea and D o i l e n e ,  and a t  t h e  Rabau l  v o l c a n i c  complex. 

(g) The r e g i o n  from S t .  G e o r g e ' s  Channel  e a s t w a r d  t o  t h e  Ontong 

J a v a  P l a t e a u  (S6 of  F i g u r e s  1 and 3) form a s e r i e s  o f  h o r s t s  and g r a b e n s .  

(h)  R i d g e s  i n  m a n t l e  t opography  i n  c e n t r a l  New B r i t a i n .  

GRAVITY INVESTIGATION 

On a t o p o g r a p h i c a l  and g e o l o g i c a l  map t h e  Rabau l  V o l c a n i c  comp- 

l e x ,  c a l d e r a  w a l l s ,  and c a l d e r a  seem t o  form a s e p a r a t e  u n i t .  However, 

on t h e  Bouguer anomaly m a p  (F ig .  5 )  t h e  c a l d e r a  area is o n l y  a small 

p a r t  o f  a l a r g e  30 mgal  Bouguer g r a v i t y  low area.  The g r a v i t y  anomaly 

between t h e  B a i n i n g  F a u l t  and K e r a v a t  R i v e r  F a u l t ,  and S t .  G e o r g e ' s  

Channel  s u g g e s t s  t h e  p r e s e n c e  o f  a n o r t h w e s t - s o u t h e a s t  g r a b e n  open t o  

t h e  s o u t h e a s t  b u t  c l o s e d  towards  n o r t h w e s t .  F i g u r e s  5 and 6 show 

v a r i o u s  g r a v i t y  p r o f i l e s  p e r p e n d i c u l a r  t o  t h e  g r a b e n  axis .  A r b i t r a -  

r i l y ,  b u t  a l s o  b e c a u s e  it f i t s ' t h e  l o c a l  c o n d i t i o n s ,  t h e  g r a v i t y  

r e g i o n a l  v a l u e  i s  assumed t o  b e  + l o 0  mga l ,  and t h i s  v a l u e  i s  u s e d  as 
t h e  l o c a l  g r a v i t y  z e r o  r e f e r e n c e  l e v e l .  The i n s e t  i n  F i g u r e  6 shows 

a p l o t  of  ASAg f o r  v a r i o u s  c r o s s - s e c t i o n a l  areas.  The s i g n i f i c a n c e  

of  AS-Ag a p p e a r s  f rom Gauss '  r e l a t i o n :  

C AM = AS Ag 

where C i s  a c o n s t a n t ,  AM a 2 - d i m e n s i o n a l  anomalous m a s s ,  AS t h e  area,  

and Ag t h e  g r a v i t y  anomaly. The p l o t  shows t h a t  a l o n g  t h e  g r a b e n  

ax is  ASAg i s  a maximum f o r  p r o f i l e  A. The Bouguer g r a v i t y  map  s u g g e s t s  

t h a t  t h e  p o s i t i v e  anomaly c o i n c i d i n g  w i t h  t h e  s o u t h w e s t e r n  c a l d e r a  w a l l  

c a n  b e  e x p l a i n e d  by a n  i n t r u s i o n  p a r a l l e l  t o  t h e  g r a b e n  a x i s .  
The t o t a l  g r a v i t y  p r o f i l e  i s  t h e  e f f e c t  of  v a r i o u s  supe r imposed  

a n o m a l i e s  wh ich  a re  m o d e l l e d  by masses ( b l o c k s  w i t h  a s p e c i f i e d  den-  

s i t y  d i f f e r e n t i a l  u s i n g  g e o l o g i c  and se i smic  i n f o r m a t i o n  c o n t r o l s ) .  
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magni tude .  

c i d e s  w i t h  a s h a r p  p o s i t i v e  anomaly wh ich  i s  e x p l a i n e d  by a n  i n t r u s i o n  
i n t o  a z o n e  t h a t  i s  s t i l l  ac t ive  as shown by r e c e n t  e r u p t i v e  a c t i v i t y .  

The s o u t h w e s t e r n  o r  w e s t e r n  boundary  of  t h e  c a l d e r a  c o i n -  

D e n s i t y  o f  b l o c k s  c a n  b e  i n f e r r e d  from se ismic  d a t a  by u s i n g  
d e n s i t y  v e l o c i t y  r e l a t i o n  s u c h  as one  by Wool l a rd  (1962).  

Fsom t h e s e  c o n s i d e r a t i o n s ,  t h e  f o l l o w i n g  i n t e r p r e t a t i o n s  were 
a r r i v e d  a t :  

( a )  The m a j o r  n e g a t i v e  anomaly i s  caused  by t h e  Rabau l  b l o c k ,  
and p o s s i b l y  by  t h e  b l o c k  j u s t  w e s t  of  t h e  Rabau l  b l o c k .  The s o u t h -  

. w e s t e r n  and n o r t h e a s t e r n  b o u n d a r i e s  a re  formed by t h e  K e r a v a t  R i v e r  

and Matup i  f a u l t s  ( s e e  F i g u r e  5 ) .  A 2 km down th row of t h e  g r a b e n  

f l o o r  w i l l  a c c o u n t  f o r  t h e  g r a v i t y  anomaly. 

t / m 3  d e n s i t y  d i f f e r e n t i a l  can  e x p l a i n  t h e  g r a v i t y  i n c r e a s e  and s t e e p  

g r a v i t y  g r a d i e n t .  

b e  e x p l a i n e d  o n l y  by a heavy  l a y e r  (+0.3 t / m 3  d e n s i t y  d i f f e r e n t i a l )  

c l o s e  t o  t h e  s u r f a c e ,  p r o b a b l y  i m m e d i a t e l y  u n d e r n e a t h  t h e  sea bot tom. 

(b)  S o u t h w e s t  from t h e  B a i n i n g  f a u l t ,  t h e  b l o c k s  w i t h  +0.07 

(c) Under  S t .  George ' s  Channel  a s t e e p  g r a v i t y  g r a d i e n t  c a n  

(d) S h a r p  p o s i t i v e  g r a v i t y  a n o m a l i e s  n e a r  Matup i  F a u l t  can  b e  

e x p l a i n e d  by h i g h e r  d e n s i t y  ' i n t r u s i o n s .  

ed  is t h a t  t h e  R a b a u l  g r a b e n  o r  b l o c k  formed g r a d u a l l y ,  between t h e  

Keravat R i v e r  and  Matup i  F a u l t s ,  and f i l l e d  w i t h  v o l c a n i c s  as t h e  

p r o c e s s  c o n t i n u e d .  

From t h e  above i n t e r p r e t a t i o n s ,  t h e  h y p o t h e s i s  p r e s e n t l y  f a v o u r -  

Whereas t h e  g r a b e n  f o r m a t i o n  r e q u i r e s  f a u l t  t h rows  i n  t h e  o r d e r  

o f  k i l o m e t e r s ,  t h e  Rabau l  C a l d e r a  is a r e c e n t  c o l l a p s e  s t r u c t u r e  sup -  

e r i m p o s e d  on t h e  g r a b e n  and a s s o c i a t e d  w i t h  f a u l t s  of v e r y  much s m a l l e r  

The e a s t e r n  o r  n o r t h e a s t e r n  c a l d e r a  boundary  c o i n c i d e s  w i t h  t h e  

M a t u p i  F a u l t  z o n e ,  a l s o  s t i l l  ac t ive  as i n d i c a t e d  by a s e r i e s  o f  v o l -  

c a n o e s  w i t h  i n t r i g u i n g  l o c a l  as t h e  Mothe r ,  N o r t h  D a u g h t e r  and 

S o u t h  Daugh te r .  
I 1  

From the  , v i e w p o i n t  o f  e x p l o r a t i o n  f o r  t h e r m a l  e n e r g y ,  t h e  Rabau l  

g r a b e n  c o u l d  b e  a f a v o u r a b l e  t r u c t u r e .  

p r e s e n c e  of l a y e r s  of  lava f l o w s  and v o l c a n i c  a sh .  Some of  t h e  lava 
f l o w s  c o u l d  fo rm a s u i t a b l e  c a p  r o c k  t o  p r e v e n t  steam and v o l c a n i c  

g a s  f rom e s c a p i n g  eo t h e  s u r f a c e .  C o n d u i t s  on f a u l t s  o r  f r a c t u r e s  

T h e r e  i s  e v e r y  chance  f o r  t h e  
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f rom l o w e r  l e v e l s  w i t h i n  t h e  c r u s t  are p a r t l y  open  as shown b y  

c o n t e m p o r a r y  v o l c a n i s m .  S u i t a b l e  t a r g e t s  f o r  f u r t h e r  e x p l o r a t i o n  

a re  l o c a t e d  i n  many p l a c e s  i n  and  a r o u n d  t h e  R a b a u l  area.  

GEOTHERMAL RESERVOIRS 

I d e a l  c o n d i t i o n s  f o r  g e o t h e r m a l  r e s e r v o i r s  a re  much t h e  s a m e  

as  t h o s e  € o r  o i l  r e s e r v o i r s ,  i . e .  t h e  r e s e r v o i r  r o c k  s h o u l d  h a v e  

s u f f i c i e n t  p e r m e a b i l i t y  and  p o r o s i t y .  I n  t h e  i n s t a n c e  o f  o i l  reser- 
v o i r s  r a p i d  e s c a p e  o f  o i l  and  g a s  i s  p r e v e n t e d  by  a n  impermeab le  

c a p r o c k  a b o v e  a n  a n t i c l i n e ,  o r  o i l  and  g a s  a re  l o c k e d  i n  s t r a t i -  

g r a p h i c  t r a p s .  Somet imes  o i l  and  g a s  are p r e v e n t e d  f rom m i g r a t i n g  

b e c a u s e  c a p r o c k  and  f a u l t - c l a y  b l o c k s  f u r t h e r  m i g r a t i o n .  I n  t h e  i n -  

s t a n c e  o f  g e o t h e r m a l  r e s e r v o i r s ,  t h e  impermeab le  c a p  f o r m a t i o n s  may 

c o n s i s t  o f  a l t e r e d  a s h  d e p o s i t s  o r  a n y  v o l c a n i c  m a t e r i a l  of low 

permeab i 1 i t y  . 
To f e e d  g e o t h e r m a l  r e s e r v o i r s ,  t h e r e  m u s t  b e  c o n d u i t s  f o r  mag- 

m a t i c  m a t e r i a l ,  s t e a m  a n d  g a s e s .  B a s a l t i c  v o l c a n o e s  a r e  g e n e r a l l y  

l o c a t e d  on c r u s t a l  f r a c t u r e  o r  f a u l t  z o n e s .  Hence ,  g e o t h e r m a l  re -  
s e r v o i r s  w i t h  t h e i r  a s s o c i a t e d  c o n d u i t s  are  l o c a t e d  on o r  n e a r  t h e s e  

f a u l t  z o n e s  w i t h  b a s a l t i c  v o l c a n i s m .  

I n  N e w  B r i t a i n  t h e  area b e t w e e n  T a l a s e a  and D o i l e n e  (see F i g u r e  1) 
i s  a f a v o r a b l e  a rea  f o r  g e o t h e r m a l  r e s e r v o i r s :  g r a b e n s  and f r a c t u r e  

z o n e s  are common, m a n t l e  m a t e r i a l  i s  l o c a t e d  a t  r e l a t i v e l y  s h a l l o w  

d e p t h ,  and b a s a l t i c  v o l c a n i s m  i s  d o m i n a n t  ( F i s h e r ,  1 9 5 7 ) .  A c c o r d i n g  

t o  J o h n s o n  (1970,  1971)  t h e r e  are  o l i v i n e  and  t h o l e i i t i c  b a s a l t s ,  

b e l i e v e d  to h a v e  o r i g i n a t e d  i n  t h e  a s t h e n o s p h e r e ,  and  r h y o l i t e s  and 

d a c i t e s ,  g e n e r a t e d  b y . m a g m a t i c  d i f f e r e n t i a t i o n  w i t h i n  t h e  c r u s t  

( R i t t m a n  i n  Runcorn ,  1 9 6 7 ) .  

A s e c o n d  f a v o r a b l e  area i s  l o c a t e d  n e a r  R a b a u l .  F i s h e r  (1957)  

d e s c r i b e s  t h e  v o l c a n i c  a c t i v i t y  o f  V u l c a n ,  a s s o c i a t e d  w i t h  a n d e s i t i c  

pumice ,  and  t h e  M a t u p i  complex ,  a s s o c i a t e d  w i t h  o l i v i n e  b a s a l t s .  

T h e  M a t u p i  complex  is l o c a t e d  on f a u l t s ,  shown t o  b e  a p a r t  o f  a 
m a j o r  g r a b e n .  Hence ,  t h e  area b e t w e e n  t h e  M a t u p i  and  M a t u p i  H a r b o r  

may b e  c o n s i d e r e d  a f a v o r a b l e  d r i l l i n g  t a r g e t  f o r  g e o t h e r m a l  e n e r g y .  
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CON CLU S I ON 

G e o l o g i c a l  and  seismic r e f r a c t i o n  s u r v e y s  showed c e n t r a l  New 

B r i t a i n  and t h e  a d j o i n i n g  B i smarck  Sea  t o  b e  areas o f  f r a c t u r i n g  and 

f a u l t i n g ,  c h a r a c t e r i z e d  by b a s a l t i c  v o l c a n i s m .  F o l l o w i n g  R i t t m a n  

i t  i s  b e l i e v e d  t h a t  t h e  b a s a l t s  r e p r e s e n t  p a r t l y  m o l t e n  m a n t l e  m a t e r i a l ,  
g e n e r a t e d  i n  a t e n s i o n a l  s t r e s s  reg ime .  I n  t h e  area,  m a n t l e  m a t e r i a l  

h a s  been  l o c a t e d  w i t h i n  1 5  km d e p t h .  The area w a s  shown t o  b e  a f a v -  
o u r a b l e  r e g i o n  f o r  g e o t h e r m a l  r e s e r v o i r s .  

I 

G e o l o g i c a l ,  s e i s m i c  r e f r a c t i o n ,  m a r i n e  r e f l e c t i o n  and g r a v i t y  

s u r v e y s  p r o v e d  t h e  e x i s t e n c e  o f  g r a b e n  o r  r i f t  s t r u c t u r e s ,  n e a r  R a b a u l ,  

Gaze l l e  P e n i n s u l a ,  and  i n  S t .  G e o r g e ' s  Channel .  W i t h i n  t h e  g r a b e n  i s  
t h e  R a b a u l  c a l d e r a ,  marked by b a s a l t i c  and a n d e s i t i c  v o l c a n i s m .  S e i s -  

m i c  r e f r a c t i o n  s u r v e y s  showed t h a t  i n  t h e  r i f t  area m a n t l e  m a t e r i a l  

comes w i t h i n  12 km d e p t h .  A f a v o u r a b l e  d r i l l i n g  t a r g e t  f o r  g e o t h e r m a l  

r e s e r v o i r s . w a s  i n d i c a t e d  a t  t h e  f o o t  of Matup i  Vo lcano ,  c l o s e  t o  

M a t u p i  Harbour .  

F i n a l l y ,  t h e  z o n e  be tween t h e  G a z e l l e  P e n i n s u l a  and N e w  I r e l a n d  

r e s e m b l e s  i n  many r e s p e c t s  t h e  A f a r  T r i a n g l e  a t  

t h e  C e n t r a l  A f r i c a n  r i f t  sys t em.  

t h e  n o r t h e r n  end  of 

*. . ' 

65 



66 

R e f e r e n c e s  

B r o o k s ,  J.A. (Ed . ) ,  1971.  I n v e s t i g a t i o n s  o f  c r u s t a l  s t r u c t u r e  i n  

t h e  N e w  B r i t a i n - N e w  I r e l a n d  r e g i o n :  G e o p h y s i c a l  and  G e o l o g i c a l  
Data ,  R e c .  Bur .  M i n e r .  R e s o u r c .  A u s t .  19711131.  

B r o o k s ,  J . A . ,  C o n n e l l y ,  J . B . ,  F i n l a y s o n ,  D . M . ,  and  Wiebenga ,  W.A., 

1971.  S t .  G e o r g e ' s  Channe l -B i smarck  S e a  T r o u g h ,  N a t u r e ,  229 ,  

205-7.  
I 

F i n l a y s o n ,  D.M. (Ed . ) ,  1972.  I n v e s t i g a t i o n s  o f  c r u s t a l  s t r u c t u r e  i n  b-l 
t h e  R a b a u l  r e g i o n ,  N e w  B r i t a i n  1 9 6 7 ,  l o g i s t i c s  and  d a t a ,  Rec. 

Bur.  Mine r .  R e s o u r c .  Aus t .  1972145.  
- 

F i s h e r ,  N . H . ,  1957 .  C a t a l o g u e  o f  t h e  a c t i v e  v o l c a n o e s  o f  t h e  w o r l d  

i n c l u d i n g  s o l f a t a r a  f i e l d s  ( p t  5 ) ,  M e l a n e s i a ,  I n t e r n a t i o n a l  

V o l c a n o l o g i c a l  A s s o c i a t i o n ,  N a p o l i .  

J o h n s o n ,  R.W., 1970.  Ulawun v o l c a n o ,  N e w  B r i t a i n :  Geo logy ,  P e t r o -  

l o g y ,  and  e r u p t i v e  h i s t o r y  b e t w e e n  1915  and  1 9 6 7 ,  Rec. Bur .  M i n e r .  

R e s o u r c .  A u s t .  1 9 7 0 / 2 1 ,  3 ,  27-9. 

J o h n s o n ,  R.W., 1971.  Bamus v o l c a n o ,  Lake  Hargy  area,  and  S u l u  r a n g e ,  

New B r i t a i n :  v o l c a n i c  g e o l o g y  and  p e t r o l o g y ,  R e c .  Bur .  Mine r .  

R e s o u r c .  A u s t .  1971155 ,  11-13, 29-33. 

R i t t m a n ,  A . ,  1967 .  Magmas, INTERNATIONAL D I C T I O N A R Y  GEOPHYSICS, 

S.K. R u n c o r n ,  Ed. ,  PERGAMON PRESS, 822-30.  

Wiebenga ,  W.A., 1973.  C r u s t a l  s t r u c t u r e  o f  t h e  N e w  B r i t a i n - N e w  

I r e l a n d  r e g i o n ,  The W e s t e r n  P a c i f i c :  I s l a n d  a rcs ,  M a r g i n a l  S e a s ,  

G e o c h e m i s t r y ,  P . J .  Coleman,  Ed., U N I V .  OF WESTERN AUST. PRESS, 

163-177.  
W o o l l a r d ,  G.P., 1962.  The r e l a t i o n  o f  g r a v i t y  a n o m a l i e s  t o  s u r f a c e  

e l e v a t i o n ,  c r u s t a l  s t r u c t u r e ,  and  g e o l o g y ,  R e s .  Rep. S e r i e s  no.  

6 2 - 9 ,  Un iv .  o f  W i s c o n s i n ,  p t .  3-72.  



W 

RABAUL CRUSTAL SEISMIC SURVEY ' I  

B I S M A R C K  S E A  

o Station 0 

8 Shot A 

Mcrcator Projection 
SCALE I 1.000.000 01 Equator 

149- 150' 151. 152. 153' 154- 

Figure 1.  Locations of Shots and Recording Stations of the Rabaul 
Crustal Experiments. Crustal Section across S5-S6 is 
given in Figure 3; that across S3-S4 is given in Figure 4. 
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Figure 2 .  Locations of Shots and 'Recording Stations of the Rabaul 

Crustal Experiments. X's are shots of 1967 experiment; 
radiating circles are shots of 1969 experiment. 
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BOUGUER ANOMALIES 
Figure 5 .  Bouguer Anomaly Map around Rabaul. 
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Discussion of Wiebengn Paper 

EIiggins 

I think there's a point here, If I may, not being a geologist, let me comment on what I hear 

being said. If there is extreme topographic relief, as there is in these areas where volcano 

deposits are found and there is normal strikelslip faulting caused by very-long-range compres- 

sional force, and if you examine on a very small scale the elevation and mineralogical differences, 

it seems to me you could very easily interpret or  overinterpret what was lateral motion as a 

horstlgraben type of formation. I don't mean to say that's bad geology; it's very hard with basalt 

that is out of sequence to find marker beds and things. It's not like the sedimentary or other 

kinds of areas where you can say, "Yes, I know that one is up with respect to that one. " We can 

just look at the topography and velocity profiles. 

Furumoto 

In this area, we are  leaving plate tectonics alone because it's a hot topic that's very 

emotional. They claim this area is in compression because you have trenches. Fine. In general, 

it could be compression; but, in this small area, it could be tension. That's what we think; 

tensional forces seem to crack open these things. In Rabaul, we've had negative anomalies; in 

other places, there are very high positive anomalies. 

I1 igg ins 

I didn't want to bring in causative arguments, but only the interpretation of the details of 

the geologic and topographic features on a very small scale. How small is small, that's the real 

question. 

Furumoto 

We are concentrating now on what a volcano is on Rabaul. We are leaving alone all these 

people who like to move continents. We have to give an answer to the people of Rabaul as to when 

to get out of there. Also, there is the question, "Do they have energy for a new nation?" They 

don't have oil; they haven't found any oil. They have to import all their oil, For example, you 

think it's bad around here. In some of the towns in New Guinea, they turn off the generators at 

1O:OO P M  because that's all the oil they have; and they've been doing this ever since lights came to 

them. So they need a source of energy. We're concentrating on this and on the question. "Can we 

predict when it's going to erupt so they can get the people out of Rabaul? " We're looking at minor 

problems and not worrying about moving continents. 
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