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A d e e p se i smic survey c o n d u c t e d wi th in the 
wes te rn par t of New Caledonia ' s Exclusive 
E c o n o m i c Z o n e (EEZ) (Figure 1) from 8 Sep-
t e m b e r - 5 O c t o b e r 2004 revea led for t he first 
t ime the th inned cont inenta l a n d o c e a n i c 
n a t u r e s of t he crust b e n e a t h t h e ea s t e rn Tas­
m a n Sea . 

The survey which w a s c o n d u c t e d by an inter­
nat ional g r o u p of sc ient is ts a b o a r d t he Institut 
Francais d e Recherche p o u r l 'Exploitation d e la 
MER (Ifremer) R/V LAtalante, a i m e d at improv­
ing the u n d e r s t a n d i n g of t he geological frame­
work, c rus ta l charac ter i s t ics , a n d evolu t ion of 
t h e s u b m a r i n e bas in a n d r idge sys tem loca ted 
wes t of N e w Caledon ia ' s m a i n l a n d . T h e s tudy 
a rea , l o c a t e d east of b o t h Australia a n d the 
o c e a n i c Tasman Sea Basin, is c o m p o s e d of 
c o n t i n e n t a l fragments: t h e Lord H o w e Rise 
a n d t h e Norfolk Ridge, w h i c h a re s e p a r a t e d by 
t h e N e w C a l e d o n i a a n d Fairway bas ins . 

D u e to t h e lack of se i smic refraction da ta , 
t h e n a t u r e of the ba s in s r e m a i n e d controver­
sial until c o m p l e t i o n of t he ZoNeCo 11 survey, 
t h e sixth geophys ica l c ru i se of t h e Z o N e C o 
( Z o n e E c o n o m i q u e d e Nouve l le -Ca ledonie ) 
p r o g r a m that a ims at assess ing the m a r i n e 
r e s o u r c e s of New Ca ledon ia ' s EEZ.The ZoNe­
Co 11 wide-angle a n d magne t i c da ta reveal for 
the first t ime the t h inned con t inen ta l na tu re of 
t h e Fairway Ridge a n d Basin sys tem a n d the 
o c e a n i c origin of t h e New C a l e d o n i a Basin 
N-S cen t ra l s e g m e n t . 

Moreover, m a g n e t i c da t a s h o w that t h e N-S 
t r end ing N e w C a l e d o n i a Basin's c rus t w a s pro­
d u c e d dur ing the seafloor sp read ing p h a s e of 
t h e b a s i n . T h e w e a k a m p l i t u d e of t h e s e a n o m ­
al ies c a n b e e x p l a i n e d by e i the r m a g m a t i c 
a cc r e t i on at a very s low sp read ing r idge dur­
ing t h e U p p e r C r e t a c e o u s qu ie t t ime or by 
e m p l a c e m e n t of s e rpen t in i zed u p p e r man t l e . 

S ince the Cre taceous per iod, the g e o d y n a m i c 
his tory of t he sou thwes t Pacific region h a s 
b e e n d o m i n a t e d by the d i s m e m b e r i n g of 
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G o n d w a n a l a n d . F r o m c i rca 120 to 52 Ma, a n 
ex tens iona l e p i s o d e led to f ragmenta t ion of 
c o n t i n e n t a l c rus t to form th r ee subpa ra l l e l 
marg ina l bas ins , namely, from wes t to east , t h e 
Tasman Sea Basin, t h e N e w C a l e d o n i a Basin, 
a n d the Loyalty Basin (Figure l ) .Th i s fragmen­
tation p h a s e isolated two m a i n ase ismic micro-
cont inenta l f ragments , t h e Lord H o w e Rise 
a n d t h e New Caledonia-Norfolk Ridge [Shor 
et al, 1971; Hayes and Ringis, 1973; Weissel 
and Hayes, 1977; Gaina et ai, \99S; Auzende et 
ai, 2000; Crawford et al., 2002; Lafoy et ai, 2005]. 

The Tasman Sea Basin, which o p e n e d be tween 
the C r e t a c e o u s a n d P a l e o c e n e , is f loored wi th 
o c e a n i c crus t ( c h r o n 33 to 2 4 , 8 4 - 5 2 M a ) . T h e 
age of t he New C a l e d o n i a Basin, l o c a t e d wes t 
of N e w Ca ledon ia , is unclear . Its o p e n i n g is 
e i ther c o n t e m p o r a r y wi th t h e Tasman Sea o r 
it o c c u r r e d du r ing Early C r e t a c e o u s t ime. 
However, d u e to t h e lack of ident i f iable mag-
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ne t ic a n o m a l i e s a n d t h e a b s e n c e of c o n v i n c ­
ing e v i d e n c e that t h e bas in ever r e a c h e d t h e 
s tage of rup tu r ing a n d a c c r e t i o n of o c e a n i c -
type crust , t h e N e w C a l e d o n i a Basin's ex ten­
s ion m a y h a v e b e g u n in t h e Early C r e t a c e o u s 
wi th s t r e t ched c o n t i n e n t a l l i t hosphe re u n d e r ­
lying t h e bas in . 

In a r ecen t analysis of m u l t i c h a n n e l se i smic , 
magne t i c , a n d gravity da ta , Lafoy et al. [2005] 
d i s t ingu ished a n o r t h e r n NW-SE t r end ing , 
t h i n n e d con t inen ta l s e g m e n t of the bas in from 
a s o u t h e r n N-S t r e n d i n g s e g m e n t of o c e a n i c 
origin. 

Necessary Further Studies 

D u e to t he lack of w ide -ang le s e i smic d a t a 
avai lable in t h e Fairway Basin, t h e Fairway 
Ridge, a n d t h e N e w C a l e d o n i a Basin, t h e 
na tu re a n d origin of t h e s e key features still 
r e m a i n e d cont rovers ia l . 

S ince 1993, F rench sc ient is ts h a v e b e e n 
s tudy ing t h e a r e a b e t w e e n t h e Lord H o w e 
Rise a n d New Caledonia , within the framework 
of t h e Z o N e C o p r o g r a m that a i m s at assess ing 
t h e non-living a n d living r e s o u r c e s of N e w 
C a l e d o n i a EEZ.The Z o N e C o 11 d e e p se i smic 
survey a i m e d at a c q u i r i n g s e i smic refract ion 
a n d reflect ion d a t a to unvei l t h e origin a n d 
d e e p s t ruc tu re of t h e geo log ica l un i t s l o c a t e d 
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Fig. L Inset: Location of the ZoNeCo 11 survey within the southwest Pacific region. Ship tracks of 
the ZoNeCo 11 deep seismic survey. Numbers represent ocean bottom seismometers deployed 
along seismic refraction lines Zl 1-01 and Zl 1-07 shown on Figures 2a and 2c, respectively. 
Bathymetric contours are 500 m. 
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Fig. 2. (a) Preliminary modeling with velocity analysis of seismic refraction line ZU-01. See 
location on Figure 1. (b) Multichannel seismic reflection tie line Zl 1-04 and associated gravity 
and magnetic anomalies. See location on Figure 1. Definitions are M, Miocene reflector; 1: Post-
Oligocene; 2: Paleocene; 3: Upper Cretaceous; 4: Ante-Cretaceous Series; 5: Oceanic Crust; I, intru­
sions^ (twt), seconds two-way time, (c) Preliminary modeling of seismic refraction line Zl 1-07. 
See location on Figure 1. 

b e t w e e n t h e Lord H o w e Rise a n d Norfolk 
Ridge c o n t i n e n t a l r ibbons , i.e., from west to 
east , t h e Fairway Basin, t he Fairway Ridge, a n d 
t h e N e w C a l e d o n i a Basin (Figure 1). 

T h e Z o N e C o 11 survey involved scient is ts 
from New Ca l edon i a (Direct ion d e l ' lndustrie, 
d e s Mines et d e l 'Energie) a n d France (Ifremer, 
Institut Francais d u Petrole, Institut d e Physique 
d u Globe , a n d Institut Universitaire E u r o p e e n 
d e la M e r ) , a n d a c q u i r e d 2500 k m of d e e p 
se i smic reflect ion a n d 600 k m of wide-ang le 

se i smic d a t a wi thin t he wes te rn par t of N e w 
Ca ledon ia ' s EEZ (Figure 1). 

All sho t s from the 8000 c u b i c inch air gun 
array u s e d to e n h a n c e t h e low f r equenc ie s 
w e r e r e c o r d e d by Ifremer's 4.5 k m (360 c h a n ­
ne ls ) digital s t r e a m e r a n d 15 o c e a n b o t t o m 
s e i s m o m e t e r s . Additionally, a h igh-resolut ion 
se i smic e x p e r i m e n t w a s car r ied ou t in t h e 
Fairway Basin, us ing a h igh-f requency s o u r c e 
consist ing of six Sodera-GI (Generator-Injector) 
a i rguns . 

O n b o a r d in te rpre ta t ion of t he ZoNeCo 11 
se i smic reflection a n d p re l imina ry m o d e l i n g 
of wide-ang le da t a conf i rm t h e c o n t i n e n t a l 
n a t u r e of the Lord H o w e Rise a n d t h e Norfolk 
Ridge, cor robora t ing Shor et al. [ 1971 ] . Seismic 
refraction da ta also reveal for t h e first t ime the 
cont inenta l - type se i smic veloci t ies a n d crustal 
th icknesses of t he Fairway Ridge a n d Basin 
sys tem (Figures 2a a n d 2 c ) . 

To the east, wide-angle a n d se ismic reflection 
da ta s h o w the o c e a n i c na tu re of t he New 
Ca ledon ia Basin N-S cen t ra l s e g m e n t (Figures 
2b and 2c) characterized by a shal low Mohorovi-
cic discontinuity (16 k m d e e p ) , typical ocean ic -
like velocities, average crustal th ickness (8 km) , 
a n d b a s e m e n t ' s wave l eng th s e g m e n t a t i o n (60 
k m ) . 

Moreover, magne t i c da t a ind ica te that the 
N-S t r end ing New C a l e d o n i a Basin's crust w a s 
p r o d u c e d dur ing the seaf loor sp read ing p h a s e 
of t he bas in . F u r t h e r m o r e , s e i smic reflection 
da t a ind ica te that t h e bas in ' s c rus t is overlain 
by thick post -Upper C r e t a c e o u s depos i t s (Fig­
ure 2 b ) . T h e w e a k a m p l i t u d e of t h e s e a n o m ­
alies c a n b e e x p l a i n e d by e i the r m a g m a t i c 
a cc r e t i on at a very s low s p r e a d i n g r idge dur­
ing the U p p e r C r e t a c e o u s qu ie t t ime ( a n o m ­
alies M0 to 34, i.e. 114-83 Ma) or by amagmat i c 
o p e n i n g with e m p l a c e m e n t of weak ly 
m a g n e t i z e d u p p e r m a n t l e mate r ia l . 

With t he p re l iminary results of t h e ZoNeCo 
11 d e e p se i smic survey e n a b l i n g t h e c o m p l e ­
t ion of p rev ious works [Gaina et al., 1998; 
Auzende et al, 2000] , t he following history for 
t he format ion of t he s tudy a r e a is p r o p o s e d . 

The t h i n n e d c o n t i n e n t a l Fairway Basin origi­
na tes from the splitting of the cont inenta l Lord 
H o w e Rise a n d Fairway Ridge, wi th a rifting 
stage that e n d e d near the e n d of the Cretaceous. 
To the east, t he New C a l e d o n i a Basin o p e n e d 
dur ing Late C r e t a c e o u s t imes (Figure 3a ) . 

If the weak anomal ies observed are confirmed 
to b e from the Magnet ic Quie t z o n e , it w o u l d 
imply that the New C a l e d o n i a Basin o p e n e d 
ear l ier t han previously though t , p reda t ing the 
Tasman Sea Basin (Figure 3 b ) . E m p l a c e m e n t 
of o c e a n i c crust within the New Ca ledon ia 
Basin is in terpre ted to have b e e n c o n t e m p o r a ­
n e o u s with the e n d of t h e c o n t i n e n t a l stretch­
ing within the Fairway a n d West Ca ledon ia 
basins . 

Sp read ing a long the New C a l e d o n i a Basin 
resul ted in b o t h a c c e l e r a t e d s u b s i d e n c e with­
in t he bas in a n d sepa ra t ion of the t h i n n e d 
cont inental Fairway a n d West Caledonia basins. 
Late Cre taceous , E-W s p r e a d i n g of t he New 
Ca ledon ia Basin isolated the G o n d w a n a block 
( compr i s ing the Lord H o w e Rise a n d the 
t h inned con t inen ta l Fairway Basin a n d Ridge) 
to the west from the Norfolk Block (compris ing 
th inned cont inen ta l West Ca l edon ia Basin and 
the Norfolk Ridge) to the east, with the two 
b locks drifting away a l o n g a se r ies of SW-NE 
t r end ing crustal-scale l i n e a m e n t s (Figure 3 ) . 
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Fig. 3. (a) Magnetic anomalies map superimposed on satellite gravity anomalies (Figure 3c). 
Compilation from the ZoNeCo 11 /Lafoy et al., 2005], NOUCAPLAC 2 (a survey conducted 
within the framework of the French continental shelf extension program (the national extraplac 
program), in the western part of New Caledonia's EEZ) (B. Loubr ieu et al., manuscript in prepara­
tion, 2005), and FAUST 1 (deep seismic survey, which was the first research cruise of the French-
Australian Seismic Transect (FAUST) Program (1998-2001)] /Lafoy et al., 1998] magnetic 
surveys. Thick curvilinear contour indicates weak positive amplitude anomalies within the cen­
tral New Caledonia Basin. Thick lines indicate eastern extension of Tasman Sea crustal scale lin­
eaments, (b) Sea floor spreading anomalies within the Tasman Sea [from Stagg et al., 2000]. 
Numbers indicate dated anomalies, (c) Southern extensions of the Fairway and New Caledonia 
basins based on satellite gravity anomalies (modified from Lafoy et al. [2005]). Shaded areas 
indicate gravity highs. 
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