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BETWEEN NEW CALEDONIA 
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INTRODUCTION 

A l o t  of g r a v i t y  d a t a  i n  s u r f a c e ,  made on 
marine p r o f i l e s ,  i n  t h e  Southwest P a c i f i c  un- 
d e r  French i n f l u e n c e ,  have been communicated 
by Foreign r e s e a r c h  i n s t i t u t i o n  (such a s  Woods 
Hole Oceanographic I n s t i t u t i o n )  and by O i l  Com 
panies (Mobil O i l ,  Gulf O i l  Companies). 

Loyal ty  I s l a n d s  and New Caledonia a r e a s  those 
p r o f i l e s  present  a g r e a t  i n t e r e s t  w i t h  respect 
t o  t h e  s t r u c t u r a l  observa t ion  i n  t h a t  a r e a .  

Gravi ty  measurements, d e s p i t e  t h e i r  inac- 
curacy,  a r e  a method of deep i n v e s t i g a t i o n  of 
t h e  e a r t h ' s  c r u s t .  

Thus i t  has  seemed i n t e r e s t i n g  t o  f i n d  out 

Spread i n g  a l l  over  t h e  New Hebrides,  t h e  

a method based on a computed i n t e r p r e t a t i o n  
of g r a v i t y  p r o f i l e s  and t h e r e f o r e  t o  apply i t  
i n  t h e  observa t ion  of a set  of p r o f i l e s  given 
by t h e  Gulf O i l  NC2 - NCI  - NH17 r e p r e s e n t i n g  
t h e  a r e a  included between New Caledonia and 
t h e  New Hebrides.  Those p r o f i l e s  are enlarged 
a c r o s s  New Caledonia w i t h  t h e  h e l p  of g r a v i t y  
measurements prev ious ly  made i n  f i e l d  (Crenn 
1953). 

SUGGESTED METEOD : 

This  method involves  t h e  computation of 
t h e  g r a v i t a t i o n a l  a t t r a c t i o n  produced by a 
geologica l ly  reasonable  s t r u c t u r e  and t h e  mo- 
d i f  i c a t i o n  of d e n s i t y  and geometry parameters, 
u n t i l  ob ta in ing  t h e  b e s t  coyncidence between 
t h e  observed anomaly and t h e  computed anomaly. 
The der ived model i s  n o t  t h e  only one, as far; 

The problem of  foundamental inacur racy  i s  n o t  
solved.  The suggested approach i s  a s y n t h e s i s  
of t h e  a c t u a l l y  knowledge of a l l  t h e  p r o f i l e s  
s t u d i  ed h e r e .  

Those approximately l i n e a r  s t r u c t u r e s  are 
assumed as i n f i n i t e l y  long. The mathematical 
i n t e r p r e t a t i o n  of anomalies connected w i t h  
those s t r u c t u r e s  may b e  given by t h e  two d i -  
mensional c r i t e r i a  (Net t le ton ,  1940).  

The method of computed i n t e r p r e t a t i o n s  i s  
based on a n a l y t i c a l  expressions of t h e  v e r t i -  
c a l  component of a g r a v i t a t i o n a l  a t t r a c t i o n  
of any two dimensional s t r u c t u r e  approximated 
c l o s e l y  by a polygon (Talwani, Worzel, Landis- 
man, 1959). 

This computation can be used a t  any given 
p o i n t  of t h e  s u r f a c e ,  without .any l i m i t a t i o n s  
t o  the  s i z e  o r  shape of t h e  body. I t s  accura- 
cy depends only  of how c l o s e l y  the  polygon 
f i t s  wi th  t h e  body. This accuracy can be in-  
creased by i n c r e a s i n g  t h e  number of s i d e s  of 
the  polygon ( s e e  annex).  

DATA AND,HYPOTHESIS MADE I N  THE CONSTRUCTION 
OF A STRUCTURAL APPROACH 

Three p r o f i l e s  ( s e e  f i g .  1) surveyed by 
the  Gulf O i l  Company form a continuous l i n e ,  
beginning a t  169" E fol lowing t h e  20" S ,  t o  
end a t  20" 29' 2 S and 165" 06' 8 E .  They 
were enlarged i n  us ing  the  observed g r a v i t y  
measurements made North oh New Caledonia 
(Crenn, 1953) t o  21"  S and 164" E ( see  f ig .1) .  

They s u c c e s s i v e l y  c ross  : 

( I )  Office de la Recherche Scientifique et Technique Outre-Ner, B.P. AS,  Noumea Cedex, New Caledonia 
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- The New fiebrides f r o n t a l  arc. - The New Hebrides t rench .  
- The North Loyal ty  P la t eau .  - The Loyal ty  Chain (North of As t ro labe) .  - The Loyal ty  Basin. - N e w  Caledonia.  

The crossed s t r u c t u r e s  are approximately 
perpendicular  t o  the  g r a v i t y  p r o f i l e .  This 
y i e l d s  t o  a s l i g h t  inaccuracy i n  the  i n t e r p r e  
t a t i o n ,  which bes ides  b r ing  o u t  i n t e r e s t i n g  
informations.  

I .  Observed f r e e  a i r  anomaly ( see  f i g . 4 )  

A t  t he  l e v e l  of N e w  Caledonia,  i t  repre-  
s e n t s  a depress ion  (high of + 85 mgals) enclo- 
sed by two maxima (high of + 116 mgals and + 
120 mgals) immediately followed by the  maximum 
of the  Loyalty Chain (h igh  of + 87 mgals).  

The minimum of t h i s  p r o f i l e  (high of -267 
mgals) s h i f t e d  40 km t o  t h e  East wi th  r e spec t  
t o  the  New Hebrides Trench a x i s  which depth is 
6800 m t h e r e ,  fol lows a shal low anomaly bulge 
(high of + 36 mgals) a t  t he  l e v e l  of t h e  North 
Loyal ty  p l a t eau .  A t  t he  l e v e l  of t he  f r o n t a l  
a r c ,  the  anomaly inc reases  aga in  (high of + 
66 mgals).  

A good knowledge of t he  s u r f a c e  g r a v i t y  
f i e l d  i s  n o t  s u f f i c i e n t  t o  determine the  re- 
p a r t i  t i o n  of the dsep-seated masses; supple- 
mentary elements such as : 

- dens i ty  of the  media 
- geometry of some s t r u c t u r e s  

observed o r  computed a r e  necessary t o  ob ta in  
a r e a l i s t i c  model. 

This  knowledge y e t  obtained i n  previous 
works, through seismology, bathymetry, s e i s -  
mic r e f r a c t i o n  and r e f  lex ion ,  c o n t r i b u t e s  t o  
reduce the  number of reasonable  models. 

- - __ - .  . ._ 

2 .  Data and hypothesis  

The i s o s t a t i c  compensation t raduces  a phy- 
s i c a l  mecanism : t he  Archimede's p r i n c i p l e .  
This compensation i s  the  r e s u l t  of an ac tua l  
hydros t a t i c  equi l ibr ium between the  c r u s t  and 
the r i g i d  upper mantle.  With r e spec t  t o  Airy's  
hypothesis ,  t he  compensation depth has been 
f ixed  a t  32 km. This h ipo thes i s  involves  a cer- 
t a i n  homogeneity t o  the  masses beneath 32 km 
wi th  a low in f luence  upon the  s h o r t  per ioa  va- 
l u e s  of t he  observed f i e l d  i n  sur face .  One can 
no te  t h a t  the  Moho su r face  under New Caledonia 
i s  very  i r r e g u l a r  w i th  v a r i a t i o n s  of amplitude 
of 10 t o  15 km. The l i t h o s p h e r e  basement (60 
t o  70 km i s  depth)  might y e t  r e f l e c t  t he  Moho 
i r r e g u l a r i t i e s ,  t h i s  phenomenon i s  n o t  we l l  
known. I f  i t  r ep resen t s  ondula t ions  they would 
be only of long wavelengths and low amplitude. 
AS more accura te  informat ions  a r e  l ack ing ,  t he  

s t r u c t u r e s  are assumed as synietr ical  and the  
m a t e r i a l  as homogeneous; consequently,  a very 
shal low in f luence  dur  t o  the  e x i s t i n g  masses 
beneath 32 km of depth.  ( s e e  f i g .  2 ) .  

The problem, meanwhile, appears  very d i f -  
f e r e n t  wi th  r e s p e c t  t o  the  Ben io f f ' s  p l an  as 
the  l i t h o s p h e r e  unde r th rus t s  i n  obl ique  s lope  
down t o  700 km; i t  inc ludes  the  c r u s t  w i th  a 
dens i ty  d = 3 ,3 ,  t he  whole i n s e r a t e d  i n  the  
asthenosphere wi th  a l i g h t l y  lower d e n s i t y ,  
made be d = 3 , 2 .  

p l e t e l y  d issymetr ic  s t r u c t u r e ,  heterogeneous 
i n  dens i ty ;  neve r the l e s s  such a s t r u c t u r e  w i t h  
such a d e n s i t y  c o n t r a s t  a t  s o  g r e a t  a depth ,  
may j u s t  have a reg iona l  e f f e c t  of very long 
wavelength and low amplitude (Watt and Coche- 
ran,  1973). 

A s  a consequence of the  above reasons ,  
the  compensation depth i s  maintened s tandar-  
d l y  a t  32 km. 

During the  Nova survey, se i smic  r e f r ac t ion  
p r o f i l e  were made i n  the  Southern a rea  of t he  
Loyalty bas in .  Quite  f a r  from the  observed 
s t a t i o n ,  they have neve r the l e s s  given in te res -  
t i n g  informations about t he  v e l o c i t y  propaga- 
t i on ,  about t he  number and depth of t he  d i f -  
f e r e n t  l a y e r s  wi th  r e spec t  t o  the  p a r t  of the 
p r o f i l e  connected wi th  the  Loyal ty  bas in  ( see  
f i g .  1 ) .  On the  o the r  hand, t he  r e l a t i o n  : ve- 
l o c i t y  of propagat ion,  d e n s i t i e s  of the  cros-  
sed l a y e r s  i s  known (Talwani and a l ,  1959, 
Nafe, Drake, 1963). Those d a t a  a r e  summari- 
zed i n  the  fo l lowing  t a b l e  I : 

Consequently, we have t o  d e a l  wi th  a com- 

The mean d e n s i t y  (average dens i ty  of t he  
e a r t ' s  c r u s t )  assumed i s  d = 2,84. For each 
l a y e r  we-obta in  the  fol lowing - _ _  c o n t r a s t s  : 

Apw' -1.81 api= -0.84 Ap2= -0.44 bp3= - .24 

A p 4 =  -0.14 Ap5' 0.26 Aq6= 0.43 

We w i l l  determine 7 polygons ( see  f i g .  4). 

Because of t he  l ack  of geophysical i n fo r -  
mation, w e  have taken i n  account,  f o r  a f i r s t  
o u t l i n e  of t he  model, t he  maximum depth f o r  
each of t he  l a y e r s  i n  the  Loyal ty  Basin ( t h e  
Moho i s  f i x e d  a t  20 km). 

Wollard, Malahoff ( I  968) i n  calm area, g ives  
informations on the  Moho depth.  

a t  t he  km 225 under 3 .8  km of water  t he  
FAA = 31 mgals we g e t  t he  Moho a t  - 15,8 km 

FAA = 10 mgals we g e t  the  Moho a t  - 1 4 , 7  km. 

On the  o t h e r  hand, t he  method used by Rose, 

a t  t he  km 275 under 4,250 km of water the  
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The d e t a i l e d  observa t ion  of the se i smic  
r e f l e c t i o n  records  communicated by the Gulf 
O i l  allowed the l o c a t i o n  wi th  a good accuracy 
of the sedimentar ian bas ins  wi th  a dens i ty  = 
2.0,  and the  bathymetry a l l  along the  p r o f i l e .  
The polygons I and II a r e  then exac t ly  de t e r -  
mined ( see  f i g .  4 ) .  

s e s  N e w  Caledonia. This a rea  i s  i n  i t s  l a r g e r  
p a r t ,  formed wi th  an te  senonian metamorphic 
grauwackes and senonian sedimentary f ormahns. 
Wes t t o  the  g r e a t  l ong i tud ina l  f lexure-f au1 t ,  
some p e r i d o t i t e  l e n s e s  a r e  r e s t i n g  on eocene 
and Oligocene b a s a l t s .  For the  whole a rea ,  we 
have computed a dens i ty  of 2,75. 

The a l t i t u d e s  a r e  those  given by the New 
Caledonia maps w i th  a 1/100 000/Scale. 

-Thecbservation of t he  propagat ion of t h e  
Rayleigh waves (Dubois, 1969) l o c a t e s  the  Mob 

a t  20 5 2 km below the N e w  Caled in ia  w e s t  
coas t ,  a s  below t h e  Loyal ty  I s l a n d s ,  and a t  
35 5 4 km below the  New Caledonian c e n t r a l  
chain.  

mic i ty  ( t h e s i s  : ,Pasca l ,  1974) gives  wi th  a 
g r e a t  accuracy f o r  Tanna i s l a n d  a rea ,  the a s -  
t r a l i a n  p l a t e  shape and i n c l i n a t i o n  angle .  A 
d i p ,  of 50 Z has been kep t  on the  f i r s t  30 km 
connected wi th  our  model. 

The western ex t remi ty  of the  p r o f i l e  cros-  

-The s tudy of the New Hebrides a rch  seis- 

The known elements may be summarized as 
fol lowing t a b l e  II : 

RESULTS 

W e  had t o  make s e v e r a l  computations on 
I B M  t o  f i n d  ou t  a good genera l  f i t t i n g  of the 
observed anomaly wi th  t h e  computed ones. Ne-  
v e r t h e l e s s  a divergence high up t o  9 mgals i s  
observed between t h e  two curves. A s  they are 
der ived  from anomalies of very s h o r t  per iods  
and low amplitude, no a t tempt  was made to  re- 
duce those divergences due c e r t a i n l y  t o  sur -  
f a c e  e f f e c t s  n o t  involved i n  t h e  p re sen t  s tu-  

The he terogenei ty  of the  pro jec ted  gravi ty  
p r o f i l e ,  der ived i n  j o i n i n g  toge ther  the  d i f -  
f e r e n t  p a r t s  of t he  p r o f i l e s ,  y i e l d s  t o  consi- 
d e r  t h ree  consecutive zones, avoiding any con- 
nec t ion  between them : 

- New Caledonia 
- The Loyalty I s l ands  
- The New Hebrides Trench. 

dy - 

To o b t a i n  a b e t t e r  p o s i t i o n  of t he  s t r u c  
tu ra1  elements we assume the  graduat ions of 
the p r o f i l e  from the  km - 100 t o  the km 500. 

NEW CALEDONIA 

New Caledonia '  p re sen t s  a very complex 

s t r u c t u r e  i n  depth,  which cannot be determined 
because of the  few known elements about i t .  

The s t r u c t u r a l  scheme given by g r a v i t y  
measurements, sugges ts  a g r e a t  s y n c l i n a l  fold, 
n e a t l y  d i s symet r i ca l ,  domgohg t o  - 31 km i n  
depth,  w i th  an u p l i f t  t o  - 7 km of a ma te r i a l  
of d e n s i t y  = 3,1, which i s  the  c r u s t .  A r e l a -  
t i o n  can be made between the u p l i f t e d  mater ia l  
with a dens i ty  d = 3, l  and the  ex i s t ence  on 
the i s l a n d ,  of p e r i d o t i t e  and covering serperr  
t i n e s  mass i f s ,  whose basements unde r th rus t  
Eastward with an angle  vary ing  wi th in  10 and 
reaching on the  Eas t  coas t  45 t o  50 degrees .  
(J.H. Gui l lon ,  ORSTOM, 1975). I 

On the  o the r  hand, many au thors  consider  
New Caledonia as  a f o s s i l  subduct ion zone, ac- 
t i v e  i n  t h e  Eocene, whose unde r th rus t ing  i n -  
c l i n a t i o n  of the  p l a t e  would be Eas t  and the  
Loyal ty  I s l ands  would be the vo lcan ic  arc w i t -  
ness .  Some of these  au thors  Geze (1963), Dubois 
and a l ,  (1974), Daniel and af , (1976)  l o c a t e  
t h i s  subduct ion zone on the  western s i d e  of 
New Caledonia, o t h e r s  Lapoui l le  and Dugas 
(1975) on the Eas te rn  s i d e .  A t  f i r s t  s i g h t ,  
one o r  the  o the r  of the s y n c l i n a l  s i d e  sug- 
gested by g r a v i t y  measurements, may be assimi- 
l a t e d  t o  a p l a t e  unde r th rus t ing  t o  Eas t .  

The dissymetry of t he  s y n c l i n a l  may be as- 
s imi l a t ed  t o  the  r e s u l t  of a f l e x u r e  due t o  
the blocking of the  s l i g h t  r o o t  under New Ca- 
ledonia .  The blocking having occurred a t  the  
l e v e l  of  the  subduct ion zone. I n  t h i s  h y p o t h e  
s i s  none of both s i d e s  of the  s y n c l i n a l  would 
agree wi th  a p a r t i c u l a r  p l a t e  and the  whole 
s t r u c t u r e  would be on the  unde r th rus t ing  plate .  
The deeper p a r t  of the  Western p l a t e  having 
been "digested" i n t o  the A s  thenosphere a f t e r  
the rupture .  

deep f a u l t  on the  e a s t e r n  coas t  of New Caledo- 
n i a  : a g r e a t  f a u l t  having a f f e c t e d  the  under- 
t h r u s t i n g  p l a t e  a t  t he  vcymomatof the  b l o c k i n g  
of the  s t r u c t u r e s .  The per ido  ti tes having set- 
l e d  by means of t h i s  f a u l t .  Using the  ve loc i ty  
d i spe r s ion  of Rayleigh waves. Dubois and a l ,  
(1 973) have shown off a l a g  i n  the  seismic bo- 
dy waves from Eas t  ; undoubtedly t h i s  phenome- 
non may be connected wi th  the  ex i s t ence  of the 
s l i g h t  r o o t  suppor t ing  New Caledonia. Apparen- 
t l y  i t  does n o t  e x i s t  any r e l a t i o n  between th is  
l a g  and the  dissymetry of the s t r u c t u r e .  Maybe, 
a seismic survey made on the  e a s t e r n  coas t  of 
New Caledonia would g ive  by the way of compa- 
r i s o n  f u r t h e r  informations i n  agreement wi th  
the g r a v i t y  p r o f i l e .  

This assymetry sugges ts  the presence of a 

LOYALTY 

The Loyal ty  s e t  involves  from West t o  East: 
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- a sedimentary bas in  
- t h e  Loyal ty  Chain 
- t h e  North Loyal ty  p l a t eau .  

The sedimentary bas in ,  whose two upper la- 
ye r s  have been computed by seismic r e f l e c t i o n  
i s  de l imi ted  by a f a u l t  system of s u b v e r t i c a l  
throw on the  w e s t  border .  Af t e r  Daniel  and a l  
(under p re s s )  t h e  su r face  l a y e r s  bevel  them- 
selves on t h e  vo lcan ic  cha in  w e s t  of t h e  b a s h  
The whole b a s i n  appears t o  b e  symetr ica l  a t  
t h i s  s c a l e .  The l a y e r s  of unhomogeneous densi- 
t i e s  a r e  subhor izonta l  t he re .  One can observe 
a th inning  of t h e  c r u s t  and an  i n c r e a s e  
the  Moho up t o  t h e  l e v e l  - 16,8 km a t  t h e  km 
50. The f i r s t  c a l c u l a t i o n  on I B M  370-145 w a s  
made wi th  - 20 km f o r  the  Moho depth ,  a f t e r  
t h e  r e s u l t s  obtained by Shor and a l  1971. 

The Loyal ty  cha in  presents '  i n  i t s  submari- 
ne morphology a bulge l i g h t l y  accentuated up- 
wards ( t h e  p r o f i l e  c ros ses  t h e  nor thern  e x t r e  
mi ty  of t h e  chain)  and an  important enroot ing  
t h a t  may lower the  Moho t o  t h e  l e v e l  - 24 km. 
The l a y e r s  I V  and V of t he  d e n s i t i e s  d = 2,7  
and d = 3,7  i n c r e a s e  i n  th ickness  ( l a y e r  V in- 
cluded between the  l e v e l s  - 9,6 km and -24 lan) 

On the  Northern Loyalty p l a t eau  a t  t h e  km 
275, t he  s u p e r f i c i a l  l a y e r s  a r e  subhorizontal ,  
t he  depth of t h e  Moho decreases  t o  - 12  km. 
The c r u s t  becomes t y p i c a l l y  oceanic  with a 
th ickness  vary ing  between 7 and 8 km. I t  is a n  
evidence t h a t  i f  we assume a g r e a t e r  d e n s i t y  
beneath Moho, t h e  c r u s t a l  th ickness  would in- 
crease bu t  i n  a low propor t ion ;  d = 3,32 and 
d = 3,20 being the  extreme dens i ty  va lues  ge- 
n e r a l l y  accepted and having no element t o  go 
beyond those  l i m i t a t i o n s ,  i t  i s  found conve- 
n i e n t  t o  assume an  average d e n s i t y  d = 3,27. 

of 

THE NEW HEBRIDES TRENCH 

Between t h e  t rench,  and t h e  f r o n t a l  a r c ,  
t h a t  i s  t o  say i n  the  imbricated zone of t he  
p l a t e s ,  w e  can see two c h a r a c t e r i s t i c  breaks 
i n  t h e  s lope .  ( s ee  I and II, f i g .  3 ) .  

The Acoust ic  wave pene t r a t ion  on t h e  f i r s t  
she l f  included between the  t rench  and t h e  po in t  
I i s  p r a c t i c a l l y  i n e x i s t a n t .  This  zone i s  o- 
ver lapped w i t h  a very shallow sedimentary la- 
yer  of dens i ty  d = 2 , O .  

Beneath t h e  t rench  i t s e l f  t h e  sediments 
are up t o  1.500 m th i ck .  

From t h e  E a s t e r n  s i d e  of t he  t rench ,  ande- 
s i tes  were dragged o u t  (Luyendick and a l  1973). 
Those magmatic rocks  are c e r t a i n l y  me l t edwi th  
d i f f e r e n t  vo lcan ic  sedimentary formations SO 
t h a t  w e  may assume f o r  t h e  whole, an  average 
dens i ty  of d = 2 ,4 .  

t i c a l l y  i n e x i s t i n g  i n  t h i s  zone, w e  a r e  i n  
The 'soft t ec tonized  sediments being prac- 

presence of a prism of "non accre t ionary"  pat- 
t e r n .  I t s  basement i s  loca ted  a t  about  - 10 
km. 

I n  conformity with Pasca l ' s  t h e s i s  t h e  a s -  
t r a lo - ind ian  p l a t e  unde r th rus t ing  drops wi th  
a s lope  of about  50 % ; dur ing  t h e  underthrus- 
t i n g  i t  tends t o  th inning  i t s e l f  by success i -  
ve beve l l ings  of t he  l a y e r s  of d e n s i t y  d = 
2 ,6  and d = 2 , 7 .  A s  f o r  the  P a c i f i c  p l a t e ,  it 
p resen t s  a l i g h t l y  double r o o t  i nc reas ing  i n  
th ickness  t o  the  l e v e l  - 32 km. 

CONCLU SION 

Although schematic ,  t he  r e s u l t s  of t h i s  

For New Caledonia : 

- t h e  de te rmina t ion  wi th  a g r e a t e r  accu- 

study allow : 

racy of t he  r o o t  form a s  a d i s symet r i c  syncli- 
n a l  and the  de te rmina t ion  of t h e  c r u s t a l  thic- 
kness t o  the  l e v e l  31 km. 

- t o  b r i n g  i n t o  evidence the  upgoiag of 
ma te r i a l  with a dens i ty  d = 3 , l  beneath the  
Eas t e rn  lagoon, which may be  connected wi th  
t h e  enroot ing  of t he  su r face  p e r i d o t i t e s .  

For the  Loyal ty  I s l ands  : 

- t o  b r i n g  i n t o  evidence a c r u s t  thickness 
t h e  Moho a t  16,8 km beneath the  Loyal ty  basin.  

- t o  b r ing  i n t o  evidence a deep enrooting 
of t h e  cha in  wi th  a c r u s t a l  th ickness  of 22 
t o  23 km. 

a n i c  c r u s t  beneath the  North Loyal ty  p l a t eau  
(8  km). 

- t o  confirm the  ex i s t ence  of a t h i n  oce- 

For the  New Hebrides Trench : 

- t o  c h a r a c t e r i z e  the pr ism of a l'non ac- 
c re t ionary"  p a t t e r n .  

- t o  s t a t e  p r e c i s e l y  the  depth of  the  i m -  
b r i c a t e d  zone and the  schematic shapes of the 
Australo-Tndian and P a c i f i c  p l a t e s  i n  t h a t  a- 
r e a .  

- t o  confirm the  s lope  of the  underthrus-  
t i n g  p l a t e  suggested by Pasca l .  

The o f f shore  d r i l l i n g s  of the  IPOD pro- 
j e c t  w i l l  be h i g h t l y  necessary  t o  a f u r t h e r  
knowledge of t h a t  a e r a  and w i l l ,  p a r t i c u l a r -  
l y ,  allow t o  i d e n t i f y  with accuracy the  mate- 
r i a l  c o n s t i t u t i n g  the  imbricated zone, and 
i t s  o r i g i n .  

APPENDIX 

High speed d i g i t a l  computing 

Imagine a polygonal s e c t i o n  ABCD i n  a 
X-0-2 plane;  l e t  A be the  o r i g i n  of these  a- 
xes. 

The suggested s t r u c t u r e  i s  i n f i n i t e l y b n g  
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f o r  Y axis. The angle  i s  computed p o s i t i v e l y  
from X t o  Z .  Each apex of  t h e  polygon i s  given 
by i t s  coord ina tes  A (Xi, Z;) , B (Xi + Z; + 1)". 

e 1 i s  t h e  d e n s i t y  of t h e  body 

P 2  t h e  d e n s i t y  of t h e  surrounding media. 

The a n a l y t i c a l  e x p r e s s i o e  of t h e  v e r t i c a l  
component of  t h e  g r a v i t a t i o n a l  a t t r a c t i o n  a t  
t h e  l e v e l  of t h e  p o i n t  H i s  equal  t o  : 

r 

AZ = 2 G 9 3 d e  

The l i n e  i n t e g r a l  be ing  taken along t h e  

G = the  u n i v e r s a l  c o n s t a n t  of g r a v i t a t i o n  

p = d e n s i t y  c o n t r a s t  between f~ and p2 
t h e  expression of t h e  i n t e g r a l  along the  BC 
s i d e  i s  : , 

per iphery  of the  polygon. 

the s o l u t i o n  of t h e  i n t e g r a l  i s  given by : 

a; s i n Y i  c o s l e i  - e  + 1 + t g \ f i .  
i~ 

) 
l o g  e cos  8 i ( tge i  - t g  Yi) 

c o s e  i + 1 ( tge i  + I  - tgLQi)  

and the  va lue  of the  i n t e g r a l  taken along the  
per iphery  of t h e  polygon : 

AZ = 2 G Z i  
t o  punch on cards  the  program, the  a n a l y t i c a l  
express ion  of Zi i s  transformed i n t o  a func- 
t i o n  of : Z 1 ,  Z 2 ,  X I ,  X2 ; 

w i t h  THETD ='OMEGA + 2 q  

and OMEGA = ATANZ (Z1, X I )  - ATANZ (22, X2) 

w i t h  X I  and X2 y O 

- 

The imput d a t a  are : 

N = number of polygons 
KTØT = number of p o i n t s  of the p r o f i l e  
DELX = p a t h  i n  s u r f a c e  
G = unzversal  c o n s t a n t  of g r a v i t a t i o n  
JTØT = number of apexes of each polygon . ~. 

EXX = x - a x i s )  
ZEE = y - a x i s )  of each apex 

DEN = d e n s i t y  c o n t r a s t  of each polygon 
FA (K) = observed Free  A i r  Anomaly; 

s u r f a c e  : the  p o s i t i o n  of t h e  p o i n t ,  i t s  com- 
puted Free  A i r  Anomalies which would be equal  

An out-put t a b l e  g ives  f o r  each p o i n t  of 

t o  zero  i n  the  b e s t  computation. 
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FIGURE 1 
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FREE A I R  A N O M A L I E S  A N D  DEDUCED CRUSTAL STRUCTURE UNDER FIGURE N O 4  *120 111 
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